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Table 2a
Cu, Ni, Pb and Zn Ore Minerals

Metals Sulphides Oxidized Minerals

*** most important ** occasional ore * rare
Sources: (3), (4), (5), (6), (7)

Table 2b
Gold Ores














































2.5. Transportation and
Handling

Run of mine ore surface haulage methods
are described in Section 2.3.3.

Usually, storage facilities are installed
ahead of the concentrator. They include:

* bins (circular, rectangular);
® stockpiles (conical, rectangular,
kidney-shaped, ramped).

Bin material is extracted with apron

Concentrates

Handling

feeders, vibrating pans, belt feeders, etc.

Stockpile material may be reclaimed with
a below-ground tunnel conveyor or an
above ground mobile bucket-wheel re-
claimer: shovels, loaders and dozers are
also used for smaller stockpiles.

Within the concentrator, drier material is
handled with conveyor belts, ore pulps
with pumps and pipes.

Usual handling and transportation means
for concentrates are summarized below.

Transportation

* Care must be taken with sulphide concentrates to avoid spontaneous combustion.

2.6. Mine Closure

Measures to be taken when closing a mine

are reviewed in Section 6.





















Table 7a

Range of Chemical Characteristics of Raw Minewater
from Lead and Zinc Mines

Parameter Mines with Acidic Mines with No Acidic
Characteristics Characteristics
Concentration mg/I Concentration mg/|

Source: (17)

Table 7b

Examples of Tailing Pond Wastewater Quality
at Base Metal Mills

(N (1)
Examples of Cu-Pb-Zn Examples of Cu-Pb-Zn
Swedish Mines Canadian Mines

Source: (21) (15)
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Environmental Guidelines for Mining Activities

Adapted from conclusions of the UNDTCD/DSE International Round Table on Mining and the Environment, Berlin,

24-28 June 1991,

10.2. Regulatory Framework
for Environmental Protection
during Mining

Mining, like most industrial activity, is sub-
ject to laws, regulations, standards and
norms in every aspect of its operation.
Among these are laws aimed directly at
regulating environmental impact. In
some cases environmental impact may be
mitigated by clauses inserted into other
laws, including mining laws themselves.

A noteworthy feature of environmental
requirements is that few of them can be
fully respected by making last-minute
changes in an already established opera-
tion. Compliance with environmental

norms must be planned into a project, not
added on afterwards.

In order to ensure such consideration of
environmental performance, early review
of project proposals through Environ-
mental Impact Assessment (EIA) has be-
come common. In many countries, such
an assessment is now a legal requirement.
Of course much will still depend how
eventual operations are managed on a
day-today basis. For existing mines, there-
fore, management tools such as
environmental auditing are coming into
more widespread use. Such tools are not
yet legal requirements, however a number
of countries and international administra-
tions are examining the possibility of




making such auditing a statutory requi-
rement in the future.

Assessment and auditing are essentially
review instruments. The actual environ-
mental performance to be achieved is
commonly set by regulatory instruments
such as regulations, standards, and
licences which are established under a

variety of different laws. This section looks
at such instruments under three principal
areas:

* mining laws;
e environmental legislation;

» other legislation on health, safety, and
chemicals.

The Mining Association of Canada - Environmental Policy

10.2.1. Mining Laws

In many countries there exist specific
mining laws which aim to regulate the
sector in several important aspects.
Environmental requirements such as waste
disposal, occupational safety, control of
water contamination are sometimes incor-

porated into such laws. Mining laws are
rarely specific enough to provide a sound
basis for broad environmental control pro-
grammes, nevertheless, this approach is a
useful first step towards pollution control
in countries where discharge standards
etc. do not yet exist.
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Example of Project Assessment Criteria

Source: NORAD, 1989

10.4. Environmental
Monitoring and Auditing

Monitoring is necessary for several
reasons. For example, it is necessary to
have baseline information about environ-
mental quality before operations begin,
and to monitor periodically the impact of
the operation on water quality (surface
and groundwater), on native species, on
chemical contamination of soils and on
human health.

Ongoing monitoring of the operation
itself can pinpoint vulnerable aspects of
the operation e.g. unsafe chemical
storage, unsafe waste disposal, poor
performance of treatment plant, poor
maintenance of safety equipment.

Monitoring not only serves environmental
ends. Excessive contaminants in waste-
water may indicate economic loss of raw

or refined material, and general operating
inefficiencies.

When administrative and managerial
factors are also monitored, the process is
called environmental auditing. This checks
the effectiveness of the environmental
control personnel, the adequacy of com-
pany policies and directives, the consisten-
¢y of purchasing procedures, and the effi-
ciency of laboratory services, for example.

An audit gives an overall view of the
company’s ability and effectiveness in
environmental control.

10.5. Environmental
Management within a
Company

As was indicated in Section 10.1, it is
essential to adopt a systematic approach







Environmental Assessments Should Address the Issues Below

Adapted from: The World Bank
















































































































