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Chapter VIII 50/138

8.1 6GIS map - database results:

Figure 12 indicates the view that is afforded to the user by clicking on a particular
site once the GIS programme is in use i.e. a short summary of data contained in
various databases. The user may also choose to enter the original database to
manipulate data and observe immediate changes in the display, should
conditions change. In addition, a number of searches may be performed against

a user-defined set of conditions.

Figures 13 to 17 demonstrate the illustrative ability of the GIS maps. In these
figures, water quality is compared against a number of coal characteristics i.e.
fixed carbon, pyrite, ash, total sulphur and mining method, as well as the South
African Water Quality Guidelines for specific uses i.e. domestic, recreational,
industrial, irrigation, livestock watering, aquaculture and aquatic ecosystems.
These comparisons were made possible by tabulating a full chemical analysis of
water samples taken in the Witbank and Middelburg Dam catchments and
comparing them with those standards stipulated in the South African Water
Quality Guidelines (Appendix A), It is important to note that the objective of this
exercise was to create a fully interactive user-friendly GIS-based database. In
order to develop meaningful water management options for the catchments, it
would be necessary to consider the contaminant loading in each stream and
identify point sources of pollution.
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Chapter VIII 57/138

Initially, there aré a number of logical results, which can be expected:

L

It is not expected that there will be a strong correlation between fixed carbon
and water quality. ‘

Pyrite is expected to have a strong correlation with water quality as pyrite is
the primary cause of acid mine drainage. It provides both the sulphur to
generate acidic pH and iron which is leached out to contaminate both water
and soil.

Depending on the composition of the ash content of a coal, one can expect
some sort of correlation between ash percentage and water quality.

Similarly, one would only expect a correlation between metallic sulphates and
water quality, as these are the sulphur compounds responsible for acid
generation. Total sulphur is not as indicative a variable of the capacity of a
coal to generate acid water.

Mining method can be expected to show some correlation with water quality.
Generally, it has been found that the more coal that remains in situ the
greater the opportunity for coal-water interaction and ultimately the
acidification and contamination of the water concerned. Therefore, one would
expect poorer quality water where there is bord and pillar mining with some
pillars remaining and loose pyrite-rich material lying on the floor.

8.2 Results of beaker tests

The results of beaker tests have been graphically presented in Appendix C. The

sites selected for such testing of selected samples are indicated in figure 18.
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