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"ENVIRONAENTAL ASPECTS OF THE DEVELOBMENT OF MINING AND
MINERAL PROCESSING INDUSTRIES IN AFRICA

I.  INTRODUCTION

1. In pursuance of its economic and social cbjectives for “he wrzgion as
concerns the deVelopment of mineral resources, ECA has decided, as one of .
its medium-cerm projects during the perlod 1980-1983, to define a common
strate”y ‘and guideiines for regional co-dperation, (E/CN.il4/76 parae. 83).
This would conform to ECA Resolutions 223(X); 238(X1); 2§6(XIIi, para. 1
(a—J) A 261 (X1 1), paras. 1-3. supported by General Ascembly resolutions
3016 {(XXV.1), paras. 1-€; 3201 (S-VI), para. 4 (e,h,j.p,c.t) and 3202
(S—VI), section I (1), III-1V-V~VII-VIIL,

2, The basis of these legislative authorltles was a recognition that not
enoush was known about ex1st1no mlneral resources and their potential at .
natlonal, subregional and reo1onal levels. and that there was a need to
co-ordinate research and survey prosrammes at’ these levels and current
trends in deVelopment. It was also recognlzed that the region's mineral
resources were belng exploited by forelgn-based companies and that the
countries of the region were not profltlng from these activities as they
shouldn -

3. FUrthermbre; all the countries of the ECA region were investing a
great deal of national and foreign capital in mineral exploitation and
processings Rightly or wrongly, they regard this approach as the panacea
for most, if not all, “of their economic ills., This investment effort has.
drawn them into the cross~r1nds of 1nternat10nal economics and polltlcs o
and has greatly 1ncrea5ed tﬁelr 1mportance in, the international relations
network.

e ‘In this stronc bid to exploit their m:.neral resources and improve
their economies so as to reduce dependence on ‘external aid with all its
ramifications, little attention, if any, has been paid to the effects of
such mining and mlneral PPOPeSblnﬂ activities on the natural or human
environment,

Be The developmnnt process, thoush aimed at 1mprov1ng man's relationship-
with his environment, has almost always had its negative aspects, even
vhen plons were scrupulously implemented. This is a fact that all
countries have to reckon with, particularly in the development nf mineral
resources, since many by-products of this development affect the human
body!s metabolism and the equilibrium of the ecosystem. Unfortunately,
these environmental considerations are usually taken for sranted unitil
they begin to have a serious neqatlve impact on the envirunment in terms
of s

(a) F%y91ca1 and chem;cal characterlstlcs of the env1ronment - 5011
water, Tatmosphere and other: ph/Slcal resources; e

(b) Biological conditions — flora and fauna, their structure and
functions;
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(¢} Cultural factors - land use, recreation, aesthetic and human
1nterests, cultural status and man—made faclllt1es and activities;

(d) Ecological relationships —~ salinization of water resources,
eutrophication; forest succession, carrying capacity of land, cycles and
rhythnas,

6. Measures can uSually be taken during feasibility studies and durlnc
mineral extraction and processing to reduce the environnental impact of
these activities to a minimum, Measures can also be tzken to rander
those arsas where mineral development and processing activities are
taking nlace nore economlcally sound and aesthetlcally pleasing than they
were befere, : :

Ze Une major problem in mineral exp101tat10n, development and proce581nn
in Africa is the absence of an intra=-African eode of mineral activities
that would impose certain environmental protectlon oblizations as mining
begins. Many countries have shared m1nera1 resources, but are hardly
aware of the conditions prevailing in the neighbourins country, therefore.
making it impossible to tackle similar problems in a co-ordinated and
thus more eccnomical way. This is because international consortia -
determine the potential of a mine not according to local economies of
scale; but rather according to their international transmineral economies
of scale based on the exploitation of more than one mineral: The same
seens to be true even when national mining concerns, hold shares in local
mining enterprises.

8, © In the face of thls 51tuat10n, the countries of Afrlca have no choice
but to work together in an effort to establlsh rules and regulations
applicable to the development of mining and mineral processins so that |
they are deprived of neither the natlonal incomes so derived nor the
enjoyment of a healthy and aesthetic environment. A common environmental
code regulating mining activities should be asreed upon. by all Govermments
of the region to ensure ureater env1ronmental returns from their mineral
reSOU.rCes. i

9. The intention of this paper is to h1~h110ht the env1ronmental
implications that the development of minins and mineral processinz can
bave within the ECA region and to praovoke discussion and action within
the countries concerned. In this uay it may .be possible to learn from
past mistakes made by ATrican countries and by others elsewhere and to
maintain a high level of environmental salubrity throuch preventive
rather than cuvat¢ve reasures,

IT. MINERAL EXPLORATION AND THE ENVIROMVENT

10, Environmental aspects of mining activities should be considered from
the stage of exploration, at which time the monitorins. of environmental
inpacts should also begin, since this early stage may 1nv01ve pre-mining
excavation activities that misht affect the physical as well as the human
environment.
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Chggges in the Ehzsical environment -

11. In areas where excavation may be necessary during the prospection
phase, damage might be caused.to the vegetal cover, encouraging soil
erosion. If excavation work is done on a large scale, negative changes
are likely to occur in the landscape and in land use in the vicinity of
the prospec-ion area. At this staze, therefore, precautions must be
taken particularly against long~term damage to venetation and the soil
struoture, landscape deformation and upsetting those-aspects of .the |
physical “environment that are essent1al 1n malntainlnc a balance w1th
the human env1ronment. . . : :

lZp During exploratlon for sone mlnerals, notably hydrOCarbons, it
becomes necessary to release into the air amounts of subsurface material

4hat micht have a toxic effect on both the physical and human: envirenments

FEND TR

by interfering with the atmospheric composition of particulate material.

. iTest waste may 'sometiimes overcast the immediate environment and diregtly

' or'indirectly influence the area's fauna, its terrestial and aquatic
" flora and seneral ecological relationships. The extent of the potentially

pollutive effects of mlneral development should be assessed, and measures

:"to Yimit them should be. Incorporated in all repulations deallng with .

mineral exploration activities,

Human env1ronment

135 ‘At the exploration stage the impact: of these activities on the human
environnent is usually not immediately visible but is incipient, regard—
less of whether or not the minerals are found in exploitable quantities
and mines set up in the lonorun. There exists a problem of rising.
expectations as propazanda is spread to make people support the projects.
This misht cause unexpected disruption in the social and cultural status
of the area as hopes for employment n1aht r1se, causing populatlon
movenents and related problens. : :

14. Changes mlﬂht also be 1n1tiated in- land use patterns to cope w1th
the expectcd mineral  industry. It is usually: at this stage that it .
becomes rewarding to introduce asricultural innovation. However,_measures
should also be taken to see that land use practices do not worsen soil
erosion and other related problems that result from the effects on the
phy51ca; env1ronment mentloned in parapraph 12 avove.

15, Another aspect of tne human environment that nlqht be affected at
this stage is recreation. A mine might be prospected for on lands which

‘hitherto were used for recreational purposes; the problem of alternative

recreational sites might then arise. These are also socio~cultural
environmental considerations which should be taken into account even at
thig initial stage of mineral development,

16, At the exploration stagse of mininj development, therefore, environmental

problems begin to surface, becominz more manifest in the later stapes of
extraction and processing., Environmental assessment procedures and
corporate lemislation should be laid down for those firms engaged in
mineral prospection, whether they are national or forei-m.

- “
. e aw P
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III. MINERAL EXTTRACTION AND THE ENVIRCNMENT

17, Mineral extraction involves the excavation of valuable nineral
materials either from the surface of the earth-{opeii-cast} or from the .
earth!s. crust. No matter which process is 1nvolved, mining implies a
mod1f1cat10n and more often a destruction of the existing state of the
physical as well as thé human environment, It is at this stage that the’
environmental effects and acgregate impact on’ the env1"onment ‘become Y
most obvious and can_be assessed even thouch they vary from one m1neral o
extraction activity fo anotqer. T e S R y
18+ These extraction acf1v1t1es,‘whether they ihvolve dr1111ng (wells, -

etc. ), surface excavations or subsurfacé excavitions and blastings,

leave imprints on a given environment which can easily be observed and

measured in terms of the phfSICal and hunan env1ronsents and the zeneral
ecologzical equilibmum.

e L

Modi fication of the physital and chemic characteristics of the environment

19. The problem of landseape nod1f1catxon result1n~ from landform deformna—
tion and the alteration of <round vegetation cover as a result of surface
_excavat1on has been evoked above in the context of the effects of mineral
exploration,. 'Whereas the effects of exploration activities might be
short-lived, depending on whether the explorations are successful or not,
they are most likely to be permanent at this extraction stapge if the
necessary long-term precautions are not taken,

20, - Suybsurface excavations and tumnelling for minerals mi ght have short—
or 1onndterm environmental consequences, depending on the structure and
competence (hardness) of the rock beingz excavated “or tunnelled. " If the
structure of the rock is weak, then small= and even large—scale subsidence
may, result, causing damage to farmland and/or landscapes Tunnellins and
subsurface works may also affect the ﬂeneral structural stabillty bf the
area from a geological p01nt of v1ew.'"m

21, Instability in structural dynamics is “also’ llkely to cause dlsruption
in the drainage behaviour of a basin where mininz activities are under
waye [This may cause an ollcotrophlc basin to behave ag 1f it were eutrophic,

. .possibly modlfylnv the course of drainage dystens anc 1ncreasind the rate of

sedimentation (eutrophlcatlon) whlch m1vht afiect uhe aquatlc ecosystem of
the area.

22, The chemical constituents of bodies of water constitute an important
characteristic of the environment in a mining area. lMinerals that are
tOXlO, ggtentxally toxic or radloactlve deserve partlcular mention. The
mininy of'such mlnerals may have dangerous environmental ‘effects if the
tolerated. standards are not obServed by both’ natlonal and’ forelgn mlning
companies.

23« The environmental problem of water polluficn resulting from niniﬁd
developﬂent is helvhtened when the water basin is shared by many countries.
Fbllut:on spreads to areas uhlch not only nave notnlnw to do dlrectly with



the mines buy also have no leaal or legislative mean of redress. This is
one of the pressing reasons to establish an 1n+ra~Afr1 can mining ,nv1ronnental
code of operation that would tzke care of such situations:

24, Auother avsa of grave envircumental concern is off-shore water

pollution oftes found in petrol and hydrccarbon mining areas, The

poillution cautsad by those mining opsivaticas a2ffects the cquantity and

quqlity of marine ana marnnevrelatedrfaunu and disrupts recreationg. areas, -

geneval aesiheties and the ecosyztem of the region. Again, the preblems

are somplicated when the gource of poliution cannot be contr~llea tv the

region that is affected by it, a problem. for example, in cases of shared ;
waters, -

2y, Dxllling and undergound excavations can also afiect The water level !
in an underground reservoir if the mining works cut across a water-contain—
iag stiatum. This causes saepage Toa lower stratum and depyives the human

population, fauna and ”lora at the surrace of the water chey had befores.
This might wesalt in emigration »f both the. w1ldllPL and human populatlons,
in the destructlon of vngetable and other forms of life and in aridity,

26, In opén cast mining the top soil is scrébed away and the biological’
conditions and controls are-severely affected, rendering the environmental
impact on iife foime landscape and land use even more immediate snd intense
than those referred to in paragraph 25 aboveo

Human and cul*ural envircnmental impacts

27. The impact of mining aetivities on the human and cultural pnv1ronments
is felt primarily in the arsas: of land use prlorltles and health boncerns,
some of which have been alluded to in the.precedlnglpa.agrdph It is
necessary; nowever, t¢ indicais a few more here as a matter of emphasis,

28. Only a very limited land area in any country is naturally suitable

for agricultural use. Consequently, mining activities in these areas must
be carried on cautiously. The major potential on-shore hydvocarban
resources of ifrica are located in scdimentary basins 1 hidch are clso the
main areas with agriculoeuial potential; che major isony zinc, copper, tin,
bauzite, uranium aznd some potentiaily radiocactive mineral deposits are
located in areas favourable to high cereal production and livestock ralslng,
most of whicn have not vet been fully developed,

29, Minewzl exploitation in these potential agricultural areas rot only
recuces the surlace avea wnich can bz used for farming bat also has =z
considerable negative impact on the quality and quantity of agricultural
production through erosicn and loss of pastures and other natural character—
istics that contribute to high agricultural production. . In forest areas,
marketable wood is destroyed, in most cases without proJ&Cts and activities
for reforestation.

30. Another environmental effect on agriculture is that the local popula~
tion as well as those farther away will abandon agiricdulture to work.in the
miness This will result in agricultural under-production under the present
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technological conditions, higher food demands made on the few remaining
farmers and a chain reaction ending in malnutrition and starvation, as
well as inflation and all its related problems.

3l. Mining activities introduce new and alien cultural patterns into the
environment, including the settlement structure. Mining companies usually °©
introduce housing schemes designed to provide for the basic needs of the -
mine workers without affecting company profits. In doing this, the

companies create an urban settlement with all its representative facllltles,
but lacking any quality. Since habitat and the socio-cultural attributes

of a people are closely related, the new way of life and habitation thus
introduced brings with it modifications and sometimes radical changes in

the socior«cultural environment and modes of subsistence; recreaticn and
aesthetic perception.

32." Environmental health is also an important aspect of mining activities,
since the miners are always brought into direct contact with the ores, some
of which can be dangerous to the person’s health and that of his family,
Health problems also arise from the quality of the facilities provided in
the mining towns, such as water supply and sewage disposal, both of which
can be responsible for serious and debilitating water-related diseases

and epidemics, There is also a problem with respect to population move—
ment into these towns and the incidence of those vector—borne diseases

that can be related to the movement of affected populatlons.'mala ia,
schistosomiasis, etcs. .

33. Paragraphs 17-32 give indications of environmental ¢onsiderations to
be taken into account during the extraction phase of the development of
mining and mineral processing in conjunction with Africa's related:
activities., The environmental implications of this phase are obvious in
the modifications of the physical environment which directly or indirectly
affect human health, attitudes, tastes, behaviour and even the psychological
environment within a given milieu. All these factors can be improved or
further harmed during the next phase, that of mineral proce551nno

IV. MINERAL PROCESSING AND THE ENVIRONMENT

34k. Some envirommental effects of mlneral'processing are immediate,
sometimes dramatlcally so; however, during this stage most of the effects
are slow to appear or be felt, A fair number of these long—term effects
tend to be environmentally disastrous if allowed to persist. More often
than not, they involve those elements of the phy51cal environment that
are essentlal to man's health,

Inpact on the physical and biolosical environments

35. Two areas of the physiéal and biological environments are important
and deserve consideration: water quality and atmospheric pollution.

36, Water pollution can result from mineral processing by the introduction
of processed soluble toxic chemicals or particulate suspensions into the
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water which can be dangerous to man if consumed beyond a certain number of
parts per million., This pollution can destroy or contaminate some aquatic
flora and fauna which are sources of vitamins and proteins for man.

37. Examples of causes of water pollution are the refining of petroleum
for energy sources and of petroleum~allied products as well as the
processing' and recycling of phosphates and nitrates near water sources.
These activities might result in eutrophication, causing oxygen depletion,
increased water turbidity, the growth of toxic algae and the eventual
elimination of fish species. Lead and mercury, for instance, can be harm—
ful to man if introduced into a water supply system since they are only
very slowly‘excreted from the body; their accumulation can have dangerous
debilitatins long—term effects on the risk population. Water may also be
contaminated by radicactivity from materials in nuclear and allied plantst
uranium, zinc, iron, cobalt, manganese, and-chronium plants; to name just
a fews All these minerals are found in Africa.

38. The emission of industrial sases from a plant into the atmosphere is
not uncommon and usually produces swo7, which consists of visible solid
pollutants in the air or invisible matter producing visible effects, These
gases can be tOch, cau51n7 difficulties in breathing or respiratory tract
diseases like asfﬁma, lung cancer and emphysema; they include carbon
monoxide, nitrogen oxides, sulphur oxides and hydrocarbons.

39, Emissions of industrial ~ases, as well as emiassions produced as a
result of domestic energy consumption in the new settlements, are most
likely to create or influence microclimatic conditions, thereby creating
a micro—ecosystem,

Mineral processine and the human/cultural environment

L0, The env1ronmenta1 impaet of mineral pr003551n" industries can be
assessed, as in the case of mineral extraction activities, in terms of
population movements resulting from the siting of the industry, modifica=
tions in agricultural and related land use, environmental health conditions,
recreation and the general equilibrium of the ecosystem.

41, Uhen an industry is set up, the site immediately becomes the nucleus
of an urban centre as people begin to move thers in search of jobs. The
rate of srowth of the population will depend on the labour demands of the
industry and the dynamism of the local population. Under any ciroumstahces,
urbanization, with all its implications, will result, and there will be
significant modifications in population redistribution and density, cultural
patterns and life-styles.

42, This popﬁlation immediately becomes a disease-risk population if the
minerals being processed or their by-products are toxic. The population

will be exposed to "factory floor" diseases such as those of the respiratory - -

tract, radiation or chemical poisoning. As mentioned in paragraph 32 above,
population miyration to these areas may also result in the "migration" of
certain diseases like malaria and other social contact diseases, all of
which misht have short— or lono—term effects, sometines fatal or debilitat-
ing, on the population concerned.
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43, The industry micht also adversely affect the recreational and general
aesthetic aspects of an environments; a scenic view could be marred by air
pollution and smoz, which could affect recreational activities and
tourism, ~

il,, The emission of industrial waste and ite disposal misht affect the
general equilibrium of the local ecogystem through eutrophication and
consequent brush encroachment through a discharge of waste rich in nitrates
and phosphates. etc. and throuzh the probable development of disease~carrying
insects, _ :

L5. Cne aspect of the human environment that also deserves consideration
here is that of noise and related industrial nuisances. Noise pollution
in industry tends to have an effect on the employees' general psycho—
neurstic conditions and may be a cause of - employec neurosis.

Ve INTERCCUNTRY ENVIRONMENTAL CONSIDERATIONS

46, All the environmental considerations rientioned so far could easily
be evaluated, .assessed and manaped if they camé under the jurisdiction

of one national system, Unfortunately, while political boundaries are.
superficial and artificial demarcations, mineral deposite are subsurface,
followin~ rock beddinzs which very often traverse more than one national
boundary. A look at a potential petroleum resources map of Africa :
indicates that these areas cross tiroush many countries: the North African
Hand extends to the Middle East; the Arabian Culf deposits run into East
Africa; the Chad basin is shared by four éountries. There are also iron
deposits along the Liberia-Guinea frontier, bauxite along the Ivory
Coast-Chana frontier and many other examples. s

L7. The environmental problems arisinz from the development of mining .
cannot therefore be the concern of one country alone. Should the mineral
activities be located in a shared drainace basin, the effects of water
pollution aire bound to be transnational, requiring a transnational

approach t6 the solution of related probleus.

18. The movement of airmasses does not respect national boundaries
either; thus air pollution can be 2 transnational problem, and even
countries that have nothins to do with a marticular mineral processing
industry misht find themselves solvin~ environmental problems caused by
an industry situated elsewhere, andi over which they have no legislative
or lesal authority. '

49, Transriational environmental probiems shouid, therefore, be dealt . -
with throush a comprehensive environnental management programme based
on much needed co—operation anong the countries concerneds

VI. MULTINATIONAL CQiPANIES ARD ENVIROMIENTAL MANAGHEIENT

50, Of major concern in mineral resource developrient in Africa is the
fact that African mineral resources are senerally exploited by foreim—
based companies and exported with little local processinz. 'Mining
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ledislation does not always serve national interest nor does it take into
account the latest technical developments", (E/CN.14/706 p. £2 para. (b)}).
It is therefore very important to assess the role of foreign. usually
multinational; mining companies in environmental management; since it is
they whe finance these works to make a profit. - Even when national minins
concerns are estublished, they .are almost always a small part of a

forei gn~based multinational consortlumq

5l In order to dischss and initiate solutions to the environmental
problems associated with the development of minings and mineral processing
industries in Afr<ica, the problems must be addressed to the multinationals.,
The present cituztion would seem to indicate a deliberate attempt on the
par’ of mltinational tompanies to play down those environmentsl problems
wizeh are bound b3 encrcach on their profits. In all cases, the economic
return of developing mine is not determined by the interest of the country
concerned but by that of tha consortium. :

524 It was pointed out :in paragraphs 46-49 above that many ‘natural
resources, particularly minerals, lie across national boundaries and aré
consequently shared natural resources. It is therefore surprisging that
ther'e are nc conizon environmental or other-rules and regulations concern-
iny the exploitation and management of such minerals. .This is true even Py
in cases where the same pgiven mineral consortium operates all over the
continent under a multiplicity of names and should therefore be aware of
the envicronmental implications of its.activities.. It is also surprising
that while these forexgnwbased companies operate and have: heen operating .
all over the world and are in a position to co~ordinate activities that
will promote environmental protecction, only token projecis in this . e
direction are usually 1ncluded in their programmes, and these are seldom“'
carrled out.

53« This potential role nf multlnationals should be given serious
thougnt by thé countries of the regions :

VII. FOSSIBLE ACTION TO COPE WITH ENVIRONi"IENTAL H{OBIEﬂS TN THE DEVELOFMENT
oF hINqu AND RELAT“D ACTIVITIES

5he Many of the negative environmental 1mpacts of the development of

mining and m1neﬂal r*oce551na industries in Africa dlscugecﬂ above can bhe
avoided, with others reduced to their barest tolerable minimum, if

necesca.y prevertive measures are talken from the outset and during the
diffeirent staves of the developnent process. ECA must see to it +hat,

through agreed package shori-term evaluation prozrammes, the prescribed
environmental protsction measures are-observed.

55+ % oo sdwerel euplorstion stege mecsures must b Hc;islaied-tn‘Séfé;
guard the environnent; such legislation should reflect the par*lcular problems
of s given-environment ar country.

56 Guldel_nes ohould also be leglsiated to protect the env1 onment both
during and after the extroction phasé and should include:

a)} Lend alteration measurcs like soil ercsion contrel, landscaping,
mine scaling and woste control:

¥
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‘ (E) Resource renewal measures, including reforestation, wildlife
protection; restocking and management, fertilizer application and possible
introdiuction of exotic flora and fauna; R '

{g) General waste emplacement and dumpins location for extraction
wastes.

57. Mineral processing industries, particularliy when the minerals or
their by-products are toxic, must take into account thet

(g) Choice of plant site in relation to population concentration,
amricultural and relzted land use practices, as well as cther cultural
and aesthstic factors; ) ‘ '

(E) Waste disposal and/or recycling processes with regard to
paseous waste, solid or particulate waste and liquid effluent discharge
controlg;

(¢) Health of the risk population: industrial health censiderations,
public health facilities and related standards, and industrial regulations
regarding the tolerable presence of toxic mineral pollutants in domestic
water and the air. -

58. There must be legislation at national and intra-African levels to
co-ordinate strategies concerning environmental problems arising from
mineral development, At the national' level there must be a national
environment office (see diasram) under the direct authority of either the
President's or Prime Minister's office and thug removed from any
inter—departmental or inter-ministerial squabbles. This office would
ensure that the projeets of and contracts for mining concerns have an
explicit environmental protection component. The Ministry of Mines would
see to it that the mining-consortia observe the environmental regulations,
and the environment office could request 'to audit ‘directly a consortiumis
activities, Hinistries such as health, agriculture and others could be
requested by the environment office to ascertain that the environmental
conditions of concern to them are safeguarded. These national environ—
ment offices or machineries could then co-ordinate their action at the
intra~-African level.

59« In addition to the wachineries mentioned above, .each country should
establish a standarde board which would ensure that tolerable pollution .
levels are not exceeded. These pollution levels could easily be calculated
and coded for each mineral, a practicable task since all countries of
Africa have at least one research institution, whose capabilities could
easily be strengthened to carry out this work.,

VIII, CONCLUSION

60, The zim of the precedinz paragraphs has not been to discourage the
development of mining and mineral processing concerns in Africa, nor has
it been to deny the existence of any positive environmental aspects of
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these sorely needed economic activities. On the contrary, there are
positive aspects, such as the regeneration of mine sites as tourist
attractions and for agricultural production, as in the case of fruit
growing at the Mokanje bauxite mines in Sierra Leone and grain growing in
the reclaimed lands of the tin mining area at Jos in Nigeria. Resettle~
ment problems misht also be solved.

61, Tt is important for African Governments to be aware of the environ-
mental prot ems of mining and related activities and to take concrete
action in:

(E) Establishing control measures and adopting environmental
legislation;

(E) Giving ECA the mandate to ensure that all countries concerned
with the mining of minerals adhere to agreed rules and regulations
throuzh an African commission for the development of mining and mineral
processing industries in the region;

(c¢) Making it obligatory for the multifaceted, multinational
foreim=based consortia to co~ordinate the flow of information concern=
ing prevailing conditions in the different areas of the region where
they operate.





