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1. Introduction
Mining industry is a major economic source in DR Congo (DRC), and the
portion increases gradually. Especially, the investment and expert to foreign
countries is getting important. However, there are less available data on
environmental impacts of the mine industries in DRC. The aims of this study
is to provide overall summary on environmental issues related with mine
activities in DRC.

The method of Sobek gives high values both Potential acids as
Potential neutralization. For Potential Acid, these values are high. With
regard to the Neutralization Potential, the value is high since during the
titration the acid consumption is not only due to the carbonates, but
also to certain oxides, hydroxides and silicates.

 Soil pollution including plant uptake of the metals
Graph 1: Concentration of metals in the soil (ppm) (Kalala et al. 2016)

Table 4 : Major minerals associated with AMD with those that occur in
Democratic Republic of Congo(Gray et al. 2008)
Soils showed varying degrees of contamination by
trace metals, although the measured levels of Cu, Co,
Pb and Fe in the soils were below the detection limit in
many sampling points represented on graph 5.

Photo 6: Basin tailings Twangiza Mining
(BANRO) located in the South Kivu Mountains,
Luhwindja

The potential release of acid mine drainage is high given the presence of
sulphides in the mineralization showing in photo 6
 Human health problem
When mining whatever its form, the rock mass is highly fragmented,
significantly increasing the surface and therefore the acid production rate

4. Environmental issues related to AMD

Figure 1. Simplified minerals map to show the relationship between the major
mineralization units in Democratic Republic of Congo(OCDE, 2015)

The overall impact of AMD is very much dependent on local conditions and
varies widely, depending on the geomorphology, the climate and the extent and
distribution of the AMD-generating deposits.

2. General remarks of AMD including cause of AMD
Sulfide minerals including pyrite are main causes on acid mine
drainage(AMD) due to oxidation of sulfide. In the generation of AMD, the
oxidation of sulfide produces sulfuric acid, which enhances the
desorption of toxic metals. That’s why AMD contains high concentration
of metals and sulfate with strong acidity.

The accumulation of metals in the feed and food chain is also a possible
consequence of contamination of waterways.
Urinary samples collected from 351 subjects aged 2-74 years were analysed for
17 metals including As, Cd, Cu, Co, Pb and U. The results indicated significantly
(p<0.0001) elevated urinary concentrations of metals Se, Co, As, Pb and U in
study participants that lived within 3 km of the mine and smelters, compared to
those that lived further away. And some urinary concentrations (i.e. Al, Zn, Mn,
Mo, and Te) were statistically significantly more elevated in sites located 3-10 km
away from the mine and smelters than at sites closest to the sources and the
control community.

Hg impact on skin in East of DRC
Four people died in the Musebe mining quarry in northern Katanga province on the night of
Monday to Tuesday, June 25. They have succumbed to a disease that has been rife in this mine
for about a week and is manifested by coughing and violent headaches.

Fig.3. Schematic diagram showing various aspects of the generation
and dispersal of acid mine drainage in and around tailings dumps in
Kilomoto (gold mining in East of Congo) Mees, F., et al. 2013)

 Ecosystem including plants
low pH of Ferralsol that increases trace element mobility, intensity of erosion by rainfall in
the rainy season, and aerial dispersal of metal particles by wind in the dry season.
ferric hydroxide precipitation of a sand discharge

The impact of mine drainage on aquatic ecosystems varies gradually
according to local physicochemical conditions (gas chemistry, flow, dilution,
local climatic conditions, size and capacity of the receiving stream buffer)
 Water pollution
The different phases of acid mine drainage
formation described by equations 1 to 8 normally
develop in a three-phase sequence. Figure 2
illustrates these different phases of AMD formation,
for the case of acid generation by the oxidation of
pyrite

Figure 2: different phases of AMD formation(Verburg, 2009)
 The case of Democratic Republic of Congo, AMD is generated on two ways
•
•

Firstly in Abandoned mine dumps : waste rock dumps containing materials discharged from
pyrite mines and metallurgical wastes.
Secondly in Tailings to the surface : tailings contain large amounts of pyrite (FeS2)
and Iron(II) sulfide (FeS), which are rejected from the sought-after ores of copper and zinc

• Significant contamination of terrestrial and
• Aquatic environments adjacent to mine sites in most of the stanniferous,
copperbelt and gold bearing deposits
Observations made on wastewater, for example in
Katanga, have shown the persistence of odors, color
and air bubbles which are indicative of the presence of
these reagents. Various authors who have investigated
the toxicity of these reagents have shown that almost
all are contaminated with heavy metals and traces.
Photo 5: example of river showing the discharge of effluents from South Mining
Company Katanga (CMSK) Kipushi, Katanga(Pourret, O., et al.2016)

Example of some case: Table 5: Mean trace metal concentrations in
waters (µg/L-1) of the Naviundu river basin, Luano and Ruashi rivers and
Luwowoshi spring in Lubumbashi city during February, March and April
2016(Kříbek, B et al. 2011)
A, B: sterile of discovery of a gallery
C: background sterile, poor ore vein
D: Deposit
E: Mineral poor stored
F: sterile dyke- laundry tailings
G: teril- laundry residue
H: slag/wire smelting

Metal concentration in the leaves (ppm)

Fig. Concentrations of metals (median values, mg kg−1, dw) in
cassava tissues from the same sampling site in the
Graph 2: Concentration of metallic trace elements in uncontaminated part of the katangian Copperbelt. Median values
in soil are given for comparison. Number of samples taken:
plant leaves (ppm) (Kalala et al. 2016)
cassava = 5, soil = 5(Banza et al. 2014)

5. Environmental policy of DRC
The Congolese Mining Code defines the generative mining waste of acid mine drainage
as not only consisting of mining waste rock but of any solid or liquid tailing resulting from
the mineral or metallurgical treatment (cf. Art. of the Mining Code, 2002).
1. A discharge with low risk in mg / l
Table 6: metals concentration below which the tailings are low risk (Mining Code, 2002)

2. The release is leachable
Table 7 concentrations beyond which the tailings (can generate AMD) are at high risk
concentration in mg / l (Mining Code, 2002)

3. Characteristics of AMD in DR Congo
Table 1: General Characteristic of acid mine drainage in metallic mine(Jennings et al., 2008)

3. Tailing with High risk: when producing an acid leachate, the concentrations are higher
than the values determined in Table 6.

6. Conclusion
Table 2. Characteristics of AMD Effluents from: Mine of Bisie (Target Mineral: Tin and Nb-Ta) and
Mine of Lumbabshi / Katanga Copper, Cobalt and Uranium)(Promine-DRC et al, 2014)

The Kipushi samples confirmed
the presence of sulfur and pyrite
with the following results: the
sulfur contents are 3.18% and
3.33% respectively and the
presence of pyrite among the
major phases see the table
below

The composition of minerals in sulfide decisive influence on the production of
acid effluents, however sulfide oxidation also requires oxygen and water

7. Recommendation or research needs

Field and petrographic observations indicate that
hypogene copper-cobalt mineralization took
place in two main phases; an initial diagenetic
event formed strata-bound, disseminated to fine
laminated copper sulfides, and a second

Fig. 1 Map of water : Heavy and Traces Metals
Contamination of Water in Naviundu River
Basin, Luano and Ruashi Rivers and
Luwowoshi Spring in Lubumbashi City,
Democratic Republic of Congo(Akcil et al.2006) overprinting sulfide event generated crosscutting
epigenetic veins related to the Lufilian orogeny.

The low water pH increases metal bioavailability to aquatic organisms living in the rivers,
channel and spring and to human beings who depend on those waters to meet their
domestic and recreational needs.
https://sites.google.com/site/ereljbnu
www.mysymposia.org

Drainage of acidic runoff that percolates former waste water ponds pollutes water
resources and soils. Today the situation is deteriorating with increasing river pollution,
ground water and arable land. The parks are sometimes discharges upstream villages, dry
weather prevailing winds carry dust until populated or agricultural areas, with all the health
and environmental risks that may ensue. In addition, these sites are frequently invaded by
artisanal miners in order to recover the minerals that remain in the releases, which created
conflicts with the releases parks owners mining companies.

In the case of D R Congo, we recommend the following treatment system
a) Reduction of the volume of water to be treated by the installation of a soil coating on
waste rock piles and tailings ponds generating acid mine drainage;
b) Transport of the contaminated effluent to a chemical treatment system using an
anoxic limestone or biochar drain to reduce acidity.
c) Passage of partially deacidified effluent into a sulfo-reducing passive bio-filter;
d) Flow of water to a settling basin or even an aerobic or anaerobic scrubber.
e) Spill into the environment.
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