
aspects including the proper first aid treatments. 


Cyanide is toxic to humans and mammals because it binds to key iron-containing enzymes required for cells to use oxygen. The tissues are then unable to take up oxygen from the blood and the end result, much like drowning, is suffocation. People exposed to non-fatal doses normally recover in a short time, and there has been no evidence to suggest that it causes cancer or affects the reproduction system. 


As mentioned earlier, cyanide is found naturally in many foods. Cassava, also known as manioc, tapioca, yuca or guacamate, is one of the most important food crops which contain cyanide toxicity problems. Cassava is the major food source for people and livestock in many parts of the world and has been under cultivation in tropical America for around 5000 years. The root is usually dried in the sun before consumption which removes most of the cyanide. However, during periods of drought and famine, cassava is not always prepared properly and poisoning can occur if sufficient quantities are consumed.


Cyanide is also contained in cigarette smoke. The US Department of Health has shown that smoke can contain up to 1,600 ppm (parts per million) of cyanide.

What are the environmental 

impacts of Cyanide?


Cyanide has low persistence in the environment and is not accumulated or stored in any mammals that have been studied. Cyanide biomagnification in food webs has not been reported possibly due to rapid detoxification at sublethal doses, and death at higher doses. Low levels of cyanide may be harmless under seasonal or other variations that allow organisms to recover and detoxify.


Cyanide is seldom persistent in surface waters and soils due to complexion or sedimentation, microbial metabolism and loss from volatilization, but may persist in groundwater for extended periods of time. More research is required regarding the fate of cyanide in groundwater.


Long term adverse effects associated with mining sites are related primarily to metals rather than cyanide. Cyanide can naturally degrade rapidly in the environment by volatilizing to hydrogen cyanide gas (HCN). This gas is very dangerous when in a closed system such as a warehouse, but the aim is to encourage the gradual release of cyanide to the air in the out-of-doors environment. Cyanide can mix with air and water to produce ammonia and bicarbonate. Ammonia can be toxic in the aquatic system, but is an important component of the nitrogen cycle, vital for plant growth. Consequently, low concentrations of ammonia are rapidly assimilated. 


Cyanide is toxic to most species in varying amounts. Aquatic organisms are very sensitive to cyanide. Fish have been shown to be the most sensitive aquatic organism, followed by invertebrates. Algae and aquatic plants have been shown to be comparatively tolerant to cyanide. Low concentrations can sometimes enhance germination and growth. Elevated concentrations inhibit respiration and can lead to death.


Birds seem to have varying sensitivity to cyanide. Migratory birds have suffered from cyanide poisoning associated with heap leaching facilities and tailings ponds. They may absorb cyanide through their skin when wading or swimming, or ingest it through drinking.
Small mammals, such as rodents, foxes, rabbits, bats, etc. have been found dead near cyanide containing tailings ponds, which they have used as a drinking water source. The prevention of bird and mammal deaths is accomplished by fencing the area, screening or netting the ponds, or decreasing the concentration of cyanide in the ponds. Ponds that are too large to be netted can have floating balls distributed throughout to scare wildlife.
The heap leaching operation at Brewery Creek is well fenced and the ponds are covered with nets. 



Criteria for Cyanide

The toxicity of cyanide is very dependent on its form. Mine effluents, tailings and leach pond water can contain cyanide in many forms ranging from the cyanide ion to strong metal cyanide complexes. Different metal complexes have varying degrees of stability. The toxicity of cyanide compounds depends on the compound's ability to release the cyanide. Some can dissociate easily to form HCN, others break down under the effects of sunlight. These factors and more create problems when developing criteria on cyanide discharge limits. 


Biologists object to the analysis of total cyanide as being meaningless since it overestimates the actual cyanide toxicity. Free cyanide is the most toxic form and when testing for toxicological purposes, analysis of free cyanide should be performed. Testing for weak acid dissociable (WAD) cyanide is also considered a good measure for assessing human and animal toxicity as it measures free cyanide as well as cyanide that is readily released from cyanide-containing complexes when the pH is lowered. When determining the fate of cyanide in the receiving environment, all forms of cyanide and its degradation products should ultimately be analyzed, which obviously, can become very expensive. 


Each mine in the Yukon must abide by a Water License issued by the Yukon Territory Water Board. The license has standards of cyanide concentration that must be met in the effluent before it is discharged to the receiving environment. In general, the discharge limits are 0.5 mg/L of total cyanide and 0.2 mg/L of WAD cyanide.


Guidelines for acceptable concentrations of free cyanide have been published by the US Department of Fish and Wildlife Service and the Canadian Council of Ministers of the Environment.

A Final Word
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All of us are in daily contact with cyanide through the foods we eat and the products we use. Although cyanide is extremely toxic, it is definitely beneficial to our lives. With the proper transportation, handling, care and disposal methods, cyanide will not harm ourselves or the environment.
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