
1.  INTRODUCTION

R e s e a rch in seve ral countries has shown that min-
ing contri butes to land deteri o ration if not pro p-
e rly manage d. Land disturbance resulting fro m
mining is re l ated to the mining activ i t i e s , and the
waste products (tailings) emanating from the min-
ing operation. In mining, e nv i ronmental impacts
occur through improper disposal of waste ro ck ,
tailings and slurry from cleaning plants (Ripley et
a l ., 1982). The host ro ck , l ow grade ore and wa s t e
re agents from ex t raction and processing of miner-
als undergo some chemical ch a n ges on ex p o s u re
to air. This results in ch a n ges in the ch e m i c a l
p ro p e rties of the surrounding soil and a disru p t i o n
of the physical pro p e rties such as loss of soil
s t ru c t u re, nu t rient imbalances and increased tra c e
element content.  Changes in the ch e m i s t ry of the
s u rrounding soil lead to poor plant establ i s h m e n t
hence erosion of waste piles. 

E ve n t u a l ly, the soil components and ero d e d
m at e rials may fi n a l ly contaminate surro u n d i n g
water sources. Pollution of water systems is
caused by mine dra i n age from waste stre a m s ,
ground water seep age or ra i n fall passing
t h rough waste piles. Genera l ly, mine dra i n age
is the pri m a ry ve h i cle through wh i ch waste con-
stituents migrate through the soil (Fuller et al.,
1976). Ap a rt from high concentrations of ele-
m e n t s , mine dra i n age also contains high leve l s
of suspended and dissolved solids, wh i ch are
d i s t ri buted to the surrounding water systems
( B e l l , 1975). The presence of small quantities
of residual re agents and waste mat e rial fro m
mining processes can there fo re cause seri o u s
water pollution. 

C h a n ges in soil ch e m i s t ry and water pollu-
tion can affect future land-use systems within

inland river basins. In add i t i o n , e rosion pro b-
lems within inland mining sites can lead to
i n c reased sediment yield. Rapid ch a n ge in sed-
iment supply in a river causes instability dow n-
s t ream and increased fish kills. Since inland
s t reams and rive rs serve as migrat o ry routes fo r
fi s h , a ny impacts on inland river basins have
s e rious implications on coastal zone manage-
ment systems. Understanding the behaviour and
m ovement of mat e rial in mine waste dumps is
i m p o rtant not only for re h ab i l i t ation measure s
and re s t riction of inland water pollution bu t
also in the management of coastal areas. Th i s
p aper outlines the effects of mining on the soil
and water quality in Swa z i l a n d.

2.  MINING AND RELATED POLICIES IN SWAZILAND

Mining is among the main export earning indus-
t ries in Swa z i l a n d. In 1993, this sector con-
t ri buted 12% of the total (1.9 million) ex p o rt
e a rnings in the country. Swaziland has been
i nvo l ved in the mining of asbestos
( H ave l o ck / B u l e m bu ) , coal (bituminous (Mpaka)
and anthracite (Maloma), diamonds (Dvo ko l-
wa ko) and iron ore (Ngwe nya). In accord a n c e
with the fact that mineral deposits are non-renew-
abl e, and mines have a finite life, some of the
mining operations are now closed. Therefore, it is
essential to consider possible env i ro n m e n t a l
impacts wh i ch might result from mining activ i-
ties as well as possible ways to counteract the
impacts. However, environmental problems ema-
nating from mining activities have received less
attention in national policies in the past.

The most important laws gove rning mining
and the control of env i ronmental impacts in
Swaziland is the Mining Act (1958). The Mining

MINING AND THE ENVIRONMENT IN SWAZILAND

Patience N. Fakudze,
Department of Geography, Environmental Science and Planning,
University of Swaziland, Kwaluseni, Swaziland.

IOC Workshop Report No. 165
page 241



Act (1958) provides for the re s t o ration of land
surfaces in mining areas. A c c o rding to the A c t ,
s h a f t s , p i t s , holes and other ex c avations should
be filled in within 30 days from the date of ter-
m i n ation. To dat e, not a single mining company
has observed this provision. For ex a m p l e
N g we nya iron ore mine ceased operating in
1 9 7 9 , but the land was never re s t o re d. Th e
shafts at Mpaka coal mine whose operat i o n s
we re term i n ated in 1992 are still open. Th e
same applies for Dvo ko lwa ko wh e re the wa s t e
dumps we re not re h ab i l i t ated fo l l owing cl o s u re
of the mine in 1996. In most cases, the land sur-
face is not re s t o red in the belief that operat i o n s
a re like ly to continue in the near future.
G e n e ra l ly, most mines in Swaziland are not
p ro p e rly managed or re h ab i l i t ated to contro l
the spread of the impacts during operation and
after the mine has closed down. This could be
because of the perc eption that mining activ i t i e s
a re localised. Such perc eptions are unfo rt u n at e
because “although mines at any point in time
a re not as widespread in comparison to other
land uses, t h ey dra m at i c a l ly ch a n ge the land-
s c ape and tend to leave evidence of the past”
( M a rs h a l l , 1982). 

The Swaziland Env i ronmental Au t h o ri t y
(SEA) Act (1992) empowe rs the Swa z i l a n d
E nv i ronmental Au t h o ri t y, a body under the
M i n i s t ry of To u ri s m , E nv i ronment and
C o m mu n i c ation to develop policies and moni-
tor env i ronmental pro blems in the country.
P re s e n t ly, the SEA is unders t a ffed to fulfil its
m a n d at e. For ex a m p l e, although the mag n i t u d e
of possible env i ronmental impacts emanat i n g
f rom mining are re c ognised in the Swa z i l a n d
E nv i ronment Au t h o rity reg u l ations and pro c e-
d u res on env i ronmental impact assessment and
audits (Legal notice no 58, 1 9 9 6 ) , none of the
existing operations have submitted audit
rep o rts ye t .

3.  EN V I R O N M E N TA L I M PA C T S O F M I N I N G

I N SWA Z I L A N D

Some studies have been conducted to assess the
e nv i ronmental impacts in Swa z i l a n d. Fo r
ex a m p l e, Fa k u d ze (1987) looked at the env i-

ronmental impacts of asbestos and bituminous
coal waste in Swa z i l a n d. The results of the
s t u dy suggest that the asbestos tailings are
ch a ra c t e rised by a high pH, nu t rient imbalances
and high concentrations of trace elements such
as nickel. Increased pH is not favo u rable fo r
plant growth as it is like ly to affect ch e m i c a l
reactions and nu t rient ava i l ability in the soil
( M i ch a u d, 1981). The tailings also have a
higher concentration of magnesium (Mg) ions
c o m p a red to normal soil conditions wh e re cal-
cium is the most dominant cation. The domi-
nance of Mg ions is noted (Adri a n o , 1 9 8 6 ;
Pendias and Pe n d i a s , 1984) to inhibit the ava i l-
ability of K and Ca to plants. With respect to
t race element content, the asbestos tailings
h ave high concentrations of re a d i ly ava i l abl e
Ni and Zn. As a result of the nu t rient imbal-
ances and the high concentrations of trace ele-
m e n t s , the low fe rtility status of the soil is
a ffe c t e d. This contri butes to poor plant grow t h
and erosion pro blems on the asbestos tailings.
At Bulembu , the erosion pro blems are mani-
fested by the rills and gullies found on the
waste piles.

The conditions on the waste dumps affe c t
the water quality in neighbouring river systems.
In Bulembu , the effect of the asbestos mine
waste on water quality is illustrated in the
D v u dvusi (or Mzilanti) river that fl ows below
the mine (Table 1, p. 243). Water samples take n
b e l ow the tunnel contain high concentrations of
d i s s o l ved solids, suspended solids, a l k a l i n i t y,
h a rd n e s s , c a l c i u m , ch l o rides and sulphat e s .
A c c o rding to the production manager at
B u l e m bu , t h e re are sludge dumps constru c t e d
to contain the waste mat e rial dow n s t ream bu t
these fill up with time. Desludging has not been
c a rried out since 1991. The sludge dumps now
re q u i re some attention since mat e rial fro m
s l u d ge dumps is encro a ching onto the Mzilanti
R ive r. This is cl e a rly demonstrated on the aeri a l
p h o t ographs of the are a .

The coal tailings are ch a ra c t e rised by high
p H , o rganic carbon, s a l i n i t y, nu t rient imbal-
ances and a high iron content. Norm a l ly, c o a l
waste is ch a ra c t e rised by low pH, e s p e c i a l ly in
the presence of framboidal py rite minera l s
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( C a ru c c i o , 1978). At Mpaka, the high pH is due
to the presence of carbonate minerals that neu-
t ralise sulphuric acid to sulphate salts. Th i s
explains the high salinity levels within the
waste piles and tailings. Rega rding the nu t ri e n t
i m b a l a n c e s , the tailings had a low mag n e s i u m
and potassium content hence poor growth of
vege t ation. Howeve r, t h e re we re no visible ero-
sion fe at u res on the waste piles due to the low
ra i n fall conditions at Mpaka. The main concern
would be mine dra i n age and seep age duri n g
h e avy rains. Off-site ch a n ges in undergro u n d
water quality we re noted at Mpaka (Table 2).
Most importantl are the high levels of ch l o ri d e,
s u l p h ates and dissolved solids in the wat e r.

4.  IM P L I C AT I O N S F O R C O A S TA L M A N A G E M E N T

Although the waste from the coal mining oper-
ations in Swaziland has high pH va l u e s ,
F ö rstner (1993) notes that when the neutra l i z-
ing or bu ffer capacity of py rite - containing
m i n e rals is ex c e e d e d, pH values may be low-
e re d. The production of acidity can lead to an
i n c reased trace element content in rive rine and
e s t u a rine sediments thus affecting biota within
these systems. Trace elements are also noted to
either enhance or inhibit marine phy t o p l a n k t o n
grow t h , as per (Granéli and Hara l d s o s o n ,
1993). For ex a m p l e, these authors note that
excess iron has been found to limit phy t o p l a n k-
ton growth in marine wat e rs. A c c o rding to

Table 1. Water quality in the Dvudvusi River above and at the mine tunnel 
(Source: Water Resources Laboratory).

1984 1994

Above tunnel Below tunnel Above tunnel Below tunnel

pH 6.87 9.46 6.83 7.78

Dissolved 
Solids (mg/l) 29.5 118.56 22 76

Suspended 
Solids (mg/l) 18.2 100.4 62 183.1

Hardness 
(mg/l, CaCO3) 22.4 155.7 28 95.8

Alkalinity 
(mg/l) 17.5 84.1 27 64

Calcium 
(mg/l) 8.5 59.05 17.8 46.57

Magnesium 
(mg/l) 1.69 13.41 nd nd

Chloride 
(mg/l) 8.9 30.7 2.8 11.1

Sulphate 
(mg/l) 1.74 21.72 1.1 32.67

COD (mg/l) 10.0 37.6 24.5 34.8



t h e m , excess macro nu t rient ava i l ability also
reg u l ates biomass accumu l ation and species
composition in marine wat e rs. 

5.  CO N C L U S I O N

Unless serious measures are taken to contro l
the spread of waste mat e ri a l , the impacts of the
mines on the env i ronment will be witnessed in
distant places, e s p e c i a l ly estuaries and inter-
tidal zones. Although the waste dumps are par-
t i a l ly colonised, the existing plants are not
e ffe c t ive in controlling the prevailing ero s i o n
p ro blems on the waste dumps. Th e re is need to
consider effe c t ive policy measures to contro l
the spread of the impacts to neighbouring env i-
ronmental systems. Mining companies and re l-
evant Gove rnment dep a rtments should ensure
t h at mine waste and sludge dumps are sta-

bilised and re h ab i l i t ated during and after cl o-
s u re of the mines. Chemical processes and the
m ovement of chemical constituents in the wa s t e
and neighbouring rive rs need to be monitore d. 
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Parameter Underground Surface Recommended 
Standard

pH 8.3 7.7 6.0 - 9.0

Conductivity 680 164 250

Dissolved Solids (mg/l) 4 865 1 1182 500

Suspended Solids (mg/l) 16 38 0

Alkalinity (mg/l) 308 530 100

Hardness (mg/l) 1 080 302 200

Calcium (mg/l) 340 140 100

Magnesium (mg/l) 740 162 100

Chloride (mg/l) 1 552 248.2 250

Sulphate (mg/l) 1 599 348.5 250

Sodium (mg/l) 1 199 330.8 50

Potassium (mg/l) 15.3 3.4 10

Table 2. Properties of EmaSwati (Mpaka) coal mine domestic (underground and surface)
drinking water sources (Source: Fakudze, 1987).
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