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WASTE MANAGEMENT FOR MINE SOLID WASTE 

ABSTRACT 

Major soliq mine wastes in zambia are minH,g waste rock, tailings, 

slag and small ~mounts of toxic hazardous chemical wastes. Zambian 

mi n i ng operat 1.ons commenced in 'the ear 1 y 1900 and it is obv i ous that 

the disposa1 of sol id wastes then, did not consider effects on the 

env ironment in t,erms of po 11 ut i on as we 11 as env i ronmenta 1 

degradation. This can be attested to the location of the various dump 

sites and emisslon points 1n relation to human populations and 

sensitive environments 1 il-:s ; lver,S, ahimal habltats etc. in minin'g 

areas both on the Copperbelt and ~abwe to mention two major mining 

operatio'ns. It is of critical importance to assess the impact that 

existing wastes dumps and the ones being created, have on the 

environment with a Vlew to come up w1th new technologies and better 

ways of ta i 1 i ngs d i sposa 1 and management. Planning and design of 

these dump sites must incorporate for the rehabilitation of the site, 

pollution cohtrol measures after mining ,operations have stopped. 

Regulatory measures must be drawn up which will prevent and 'control' 

pollution, environmental degradation, and encourage rehabilitation Af 
tailings dumps. Economic incentives and other insurance packages must 

be set up which will help the mining industry to deal with problems 

of tailings dumps. 

KEY TERMS: Tailings disposal, environment, pollution, environmental 

degr,aC!ation, dUlJlp sites, new technologies, rehabilitation. 
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1 •. 0 . INTRODUCTION 

The~ sight of mine waste dumps is evident aso~ne enters the minin~ 

towns of Kabwe. and those on the Copperbe It. Some of these dumps are 

over 80 years old and dormant while others are sii~l active dum;ing 

sites. These sites are located either within or outside population 

centers. 

The Mining regulations (dumps) promulgated in the early 1970's have 

their emphasis on safety and the integrity of mining operations. Mine 

waste disposal methods (tailings dams) have affected the environment 

in which they are situated in many ways: dam failures have damaged 

not on 1 y property,· 1 i fe loss, po 11 ut i on. and . env i ronmenta 1 

degradation. This paper attempts to' highl ight the adverse 

environmental hazards, and possible further environmental degradation 

that the mine solid wastes have on their areas of location and the 

measures that can be Instituted for mitigation. The emphasis will -be 

put on ta iii ngs dumps a 1 though general it i es wi 11 be made where 

necessary. Deve 1 opments in mi ne waste management are also bei n9 

discussed, and in this light,· mention is made of the role played by 

legislation like the mining (dumps) Regulations of 1~72 and the 

Environmental Protectlon and Pollution Control Act No'. 12, of 1990. 
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2.0 TAILINGS DISPOSAL DUMPS 

Earlytai1ings dumps, like in many mining operations in the world, 

included discharging of tailings into rivers or streams and disposal 

on the land. 

To unde rstand the magn i tude and the p rob 1 em of ta i 1 i ngs d i sposa 1 'i t' s 

important to look at the waste management situation in general. 

Currently, Zambia produces an estimated 38 million tonnes bf solid 

wastes per annum. Mining wastes account for 90% of this figure and 

these are mainly tailings. It must be pointed out that Agricultural 

wastes are not included in this estimate due to lack of reliable 

information. 

Munitiipal and industrial wastes account for 2 - 3 million tonnes per 

annum. Most of it is disposed of in about ~O non-scientific municipal 

disposal sites (crude dumping).By the way, this does not include waste 

which is clandestin~ly discharged. Wast~ disposal dumps cover vast 

tracts of 1 and est i mated at over 32km2. The actual affected area 

(catchment) is over 60 km2 of potentially productive land. Mine 

tailings are pumped to the dumps in slurry form of concentrations 30 

- 40 % solids. ZCCM has created a number of tailings dumps in vartous 

sites where concentrators operate or have ceased operations. These 

tai 1 ings dumps are construc.t.ed and managed in accordance with the 

provisions of the mining (dumps) regulations which came into force in 

1972. 

These regulations have developed to their present:status especially 

after the dam failure at Mufuhra t·1ine which unfortunately led to the 

Mufulira Mine disaster of 1970. 

The main thrust of the Mining dump regulations is to ensure the safety 

and integrity of the mining operations. In this respect the position 

of dymps in relation to underground mining is strictly controlled. 
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Many environmental impacts and issues of mine dumps have received 

secondary importance in the past and these impacts were rated only as 

nuisances. 

New and better designed tailings dams incor~orating new technologies 

and better waste managements are being adopted and implemented such 

as implementation of better enginee!" central tailings dams as 

opposed to scattered small mismanaged ones. These developments could 

be attributed to three main reasons, among. other things: 

(A) ~ growing realization th~t good environmental management is 

respons i b 1 e management, and that th is wou 1 din the. long run, prove 

cost-effective and make good economic se~se, through; 

i. Improved safety of material and hutr,':ln resources. 

i i . Reduced Cost and sav i ngs from poss i b 1 eel aims and compensat ions 

resulting from pollution and other environmental damages, 

(B) The growing environmental awareness in the Country leading to new 

developments in environmental law or legislation like the enactment 

of the Environmental protection and Pollution Control Act No. 12 of 

1990. 

(e) The growing international pressure from major project financiers like 

the World Bank, which insist on EIAs for projects requiring their 

financial sUPD'rt, Rnd to be able to comply with the local existing 

environmental 

The main control ,y, n1ng dumps currently is through the permit 

system by the mlne s~fety Department (MSD) of the ministry of mines. 

Under mining Regulations (mii~ing dumps) of 1972, the permit system 

includes; 

i. Dump i ng site app rova 1 wh i ch requ i ,"e an independent op i n i on of a 

competent person on the design and construction of the dam. 

ii. Statutory periodic inspection and reporting by a competent 
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person on the operation and management of .the dam. 

iii· Regular ins-pections by inspectors from the MSD looking at the dam 

stability and other aspects which will compromise its 

stabi Uty and thr.eaten the safety of property and humanl ife. 

iv. Proper damdra.inage and the proper working of the installed 

draina.ge system. 

v. Proper working and control of water level in the dam durinS the 

different operational stages .and seasons. 

vi. Pollution monitoring of the incoming slurry especially for pH, 

dissolved heavy metals etc. and the quality of the effluent from the 

dam into the local streams or rivers. 

vi i. Dam erosion control measures such as mai(ltenance of draina1ge 

pipes and the revegetation of the slopes. 

3.0 ENVIRONMENTAL IMPACTS OF TAILINGS DUMPS 

The major. environmental impacts oftail-ings dumps apart from visual 

effects on the landscape are: 

a) Surface water pollution arising from the discharge of waste/water 

contaminated with solids, heavy metals, mill reagents, sulpbur 

compounds etc. 

b) Air pollution arising from nuisance dust particles being blown by wind 

if the dump site is not vegetated. 

c) Large tracts of land becoming barren as a result ~f annihilation of 

biodiversity by the dump due to its adverse effects on the lbcal 

. ecology_ 

d) Underground water pollution jf the dump is located in a geo

technically unsuit~ble site. Leachate from the dump has potential to 

pollute underground water sources_ 
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3.1 WATER POLLUTION 

3.1.1The m~st investigated case of pollution arising from the tailings 

dumps is that of water pollution in the Kafue river. Thi::> has 

risen in most cases as a result of spillage of tailings from the dam 

into the streams leading into the Kafue river e.g the January 1981 

Chambishi Mine tai 1 ings spi llage which resulted in the death of 

several livestock from chronic copper-poisoning down stream of the 

spill. The Mwambashi river which finally joins the Kafue river was 

heavily contaminated with levels of copper in the liver samples of 

some of the dead animals exceeding the 30 - 70 ppm limit, reaching up 

to 910 ppm in one case. 

3.1.2 Mine acid drainage results not only in low pH that favours 

dissolution of heavy metals but could also promote biological actions 

of certain bacteria on residue sulphide ore in the tailings. This 

could lead to water pollution of streams ~eceiving the leachate. 

3.1.3 Dam erosion during the rain season especially, result in mill~ons of 

tonnes of solids going into the local streams and finally into the 

Kafue river, silting and inundating the river banks. Nchanga division 

is the best examp 1 e for such s i 1 tat ion. Th i s poses a threat to 

aquatic lif" the river course, and economic life of wetlands like the 

Lukanga swamps. 

1.1.4 Another major water pollution threat arises from inactive tailings 

dumps, which do not receive any maintenance or monitoring and are in 

need of rehabilitation. 

1.2 AIR POLLUTION 

Dust Poll ut i on is not severe at most tail i ngs sites mos.t 1 y due to 

revegetation efforts although it is a problem during the dry season 

when prevailing winds blow across the dumps. 
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3.3 ENVIRONMENTAL DEGRADATION 

~nvironmental degradation can lead to severe ecological and economic 

effects on s~nsitive habitats. To illustrate; 

3.3.1 Vast tracts of productive land is surrendered to tailings and other 

·mine wastes because of the very high generation capacity of mine 

operations. A good number of the tailings dumps are sited in valleys 

whose agricultural potential will never be realised. 

3.3.2 Loss of trees leads to deforestation. 

3.3.3 The destruction of the local habitats has an adverse effects on 

bi~diversity. 

3.3.4 Negative social-econo~ic impacts on the local peo~le result from 

the above effects. 

4.0 SdLUTIONS AND CONTROL MEASURES 

The following are suggested possible remedial measures: 

4.1 Waste reduction measures like recycling, form the most important 

aspect of any waste management system. Some progress worth mentioning 

is ~he open-pit back-fillin~ at Nchanga and the newly-introduced 

underground mining technology of "cut and fi 11" in Luanshya which 

could significantly reduce th~ amount of wastes for disposal. 

4.2 The utilizatio~ of mine solid wastes in the building industry, and 

road construct ion, shou 1 d be researched on and markete .. d agg ress i ve 1 y. 

4.3 Use of Environmental Impact Assessments in the permit:.system for mine 

so 1 i d waste dumps, so that negat i ve Impacts can be i dent if i ed and 

mitigation,measures drawn and implemented at an early stage during th~ 

design stage. 

4.4 Post-closure maintenance and rehabilitation measures for the waste 

di~posal sites must be included at the planning and design stage. 

4.5 A requirement for an Environmental liability insurance cover should 

be included in the. provisions of. our environmental law to ensure 
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availability of funds for prompt corrective action, clean-up and 

rehabilitation in case of an environmental damage. 

4.6 Setting up of an effective emergency response syst~m to ensure prompt 

rescue and corrective m~asures to save lives and property in case of 

failure or accldent. This emergency response plan must be tested 

'periodically by simul~tion to measure its effectiveness or for 

practice. 

9. ~EFERENCES: 

Environmental Protection and Pollution Control Act of 1990 of the 

Republic of Zambia. 

2. H~zarddus Wastes Poli~ies and strategies. A trairiing manual technical 

Report serieq number 10, UNEP. 

3. P.Clucia et al Summary of .research on case histories of flow 

fail~res of mine tailings impoundments EPA/600/9-91/030 July, 1991. 

4. Mining (dumps) Regulations of 1972 (GRZ). 

5. Republic of South Africa, Veterinary Research Institute Report 

OP4/3/IBl 1981. 

6. SADC workshop on Mining, and the Environment, Lusaka. December, 1992 

7. zam~ia's National Report to UNCED, GRZ 1992. 

409 

International Mine Water Association Symposium Zambia 1993 | © IMWA 2009 | www.IMWA.info

Reproduced from best available copy




