ABSRACT

Mining discharges toxic pollutants, fumes and dust into the environment that endanger human as
well as faunal, floral and aquatic life. Some mining companies including Bindura Nickel
Corporation (BNC) developed environmental management systems (EMSs) for combating the
environmental impacts of their operations. This research evaluated the effectiveness of effluent,
sulphur dioxide, oil and dust management programmes at Trojan Nickel Mine (TNM) and
Bindura Smelter and Refinery (BSR). Data for 2003 from EMS records were compared with data
for 2004 from field measurements and set targets to detect trends in performance of the
environmental management programmes.

Questionnaires, observations, interviews and field measurements were used for collecting
primary data while a checklist and data sheets were used for secondary data at TNM and BSR.
The findings were presented in tables and graphs while descriptive statistics were used in data
analysis. Confidence levels of proportions at 0.05 were used to calculate lower confidence limits.

The study found that EMS components were critical in EM at TNM and BSR but did not involve
some of the key stakeholders. The effluent management programme realised zero discharge in
three out of five streams and the remaining two had a decline in discharge by 50% in 2004. The
amount of pollutant concentrations in surface and ground water declined in 2004. Wastewater
from the mining concern did not affect crops and livestock in the neighbourhood. The success of
the effluent EMP was attributed to wastewater recycling, treatment and monitoring of the level
of pollutants. Oil separation was 99% effective and about 24% (67,454 litres) of total oil input
was recovered from January 2003 to April 2004. Oil consumption declined by 3,4% yet the
target was to 50%. The Oil Farm showed that oil contaminated soils were improving with age.

The research revealed that sulphur dioxide emissions exceeded the target of 30mg/m’ by 3 times
at the workplace and slightly in the nearby areas. The implications were that the precipitator did
not perform well and the +/-40m high stacks were not able to disperse all the gas to the upper
atmosphere. Nearby farms and residential areas were not affected by the gas during the study
period. All the workers who were interviewed, 100% of 85, confirmed that the gas affected their
health while 100% of the farmers indicated that it affected them and damaged their crops when
the wind blew towards them. The study also found out that the dust management programme
failed to achieve the intended target of 5Smg/m’ and 2mg/m’ for atmospheric and respirable dust
respectively. However 2004 levels were lower than those for 2003. The poor performance was
attributed to frequent breakdown of the dust collection and recovery units whose spare parts were
reported to be hard to comeby.

The study concluded that there was an active EMS at TNM and BSR that got full support from
management and was based on recycling of waste materials. Although targets were not achieved
in some of the EMPs, the state of the environmental conditions was continually improving.
However SO, management was yet to contain excessive emissions at source. The research
recommends that all the performance indicators need to perform well for the environmental
management programmes (EMPs) to achieve the set objectives. It is also recommended that
Bindura Nickel Corporation needs to explore ways of combating emissions at source for
effective EMP implementation and to reconsider zero effluent discharge.
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