
Science Business Dialogue Conference 

“Linking Science, Society, Business and Policy for the 

Sustainable Use of Abandoned Mines in the SADC 

Region” 

28-30 November 2017 

Mining Affected Communities:  Risks, Expectations and 

Opportunities

Mariette Liefferink



Introduction

• Support: Prof. John H. Knox UN Special Rapporteur on Human Rights and the

Environment (Intersects with Human Rights)

• Booklet commissioned by AIDC

• Advised by:

• Motivation: To encourage paradigm shift from win-lose to win-win; shift from

asking “how do we clean up afterwards” to “how do we deliver value to the

communities that we impact on.”

Ref. Mine closure or mind closure – are mining companies meeting their whole of lifecycle, triple bottom lineobligations. RJ Lambeck 2009

Preparation for Closure – Community Engagement and Readiness Starting with Exporation. EM Hoadley, D. Limpitlaw. 2008



Mining Weekly

City Press

Saturday Star

New Booklet Outlines Measures to Turn Enviro Hazards 

into Jobs Generator

MARIETTE LIEFFERINK 

The project would be in the position to supply jobs to 100 people, who would be responsible for 

the rehabilitation of Tweelopiespruit and surrounding areas

Photo by: Duane Daws



Mining Waste

• As early as 1987, the US Environmental Protection Agency

recognised that “.....problems related to mining waste may be rated as

second only to global warming and stratospheric ozone depletion in

terms of ecological risk.

• The release to the environment of mining waste can result in

profound, generally irreversible destruction of ecosystems.”

Climate Change

• Most far reaching sustainable development issues

• Complex issue – incomplete scientific knowledge of how climate may 

change under influence of greenhouse gas emissions with the inherent 

unpredictability of human societal response

European Environmental Bureau (EEB). 2000.  The environmental performance of the mining industry and the action 

necessary to strengthen European legislation in the wake of the Tisza-Danube pollution.  EEB Document no 2000/016. 
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What can the Witwatersrand gold fields legacy teach us?

• Externalisation of Cost Model (6 billion ton iron pyrite tailings; largest gold and uranium

basin in the world; 600 000 tons uranium, 380 radioactive MRDs; 270 TSFs; etc.)

• Power Assymetry

• Disenfranchised communities

• Conflict instead of cooperation

• Adversarial relationship with communities - mistrust

• Failure to demonstrate social and environmental benefits to communities

• Demands from the communities for greater transparency, environmental and social

responsibility, and accountability

• Failure in of duty of care by state and mining industry (e.g. BGMC)



The Blyvooruitzicht Gold Mine Company (BGMC) 

• Floated in 1937 as a subsidiary of West Witwatersrand Areas Ltd., Blyvooruitzicht was

an “outstanding mine” yielding 1, 102 238 kg of gold, silver, uranium and other mineral

commodities

• Durban Roodepoort Deep Gold Ltd (DRD Gold) was the majority shareholder in the

Blyvooruitzicht Gold Mine Company (BGMC.)

• Final liquidation: 24 November 2017

• BGMC left in its wake un-rehabilitated footprints of reclaimed tailings storage facilities,

containing toxic and radioactive water and soil, radioactive infrastructure, tailings

storage facilities without vegetation, retainer walls and functional toe paddocks and

penstocks, and total liabilities of R891 098 234

• R36 947 540 is held in trust for rehabilitation.

•

• DRD Gold EMPR 2007: “The site would be left ecologically and geophysically stable

and would not pose an economic, social or environmental liability to the local

community and the state now or in the future.”



What can the Witwatersrand gold fields legacy teach us? (continued)

• Communities characterized by widespread poverty – in need of

employment

• Notion of sustainable development particularly intra-generational

equity, with medium-long term horizons does not resonate

• Most critical – post-mining land use

• Communities will have to live with the legacy

• To ensure quality of life; post closure sustainable land-use with

sustainable livelihood opportunities
Ref, Preparation for Closure – Community Engagement and Readiness Starting with Exploration. EM Hoadley, D

Limpitlaw. 2008



Pollution Plume

Robinson Lake 

U Levels – 16mg/l (40 000 times higher than background U 

levels in freshwater

Tweelopiespruit Hippo Dam

Robinson LakeTudor Dam

Contaminated Soil, Water 

Resources, Wetlands, etc.

West Rand gold fields



TOXICOLOGY

Site Daphnia pulex

Acute Toxicity Test

Poecilia reticulata 

Acute Toxicity Test

Vibrio fisheri Test

Hippo Dam 100% mortalities 

within 48 hr

100% mortalities 

within 96 hr

100% Inhibitory 

effect after 30 

minute exposure

Lodge 100% mortalities 

within 48 hr

100% mortalities 

within 96 hr

100% Inhibitory 

effect after 30 

minute exposure

Aviary Dam 100% mortalities 

within 48 hr

100% mortalities 

within 96 hr

100% Inhibitory 

effect after 30 

minute exposure

A Hazard Classification System for natural water 

assigned a Class V River with a “Very High Acute 

Hazard” to the Tweelopies



\

Open Pits Acid Mine Drainage

Sinkholes
Dust Fallout



Ref. DWSWQOs –EC: 40-70mS/m; Mn:  0,2 mg/l; Sulphate:  200mg/l



Spillages

Unrehabilitated Footprints

Partially Reclaimed TSFs



Tudor Shaft Informal Settlement





“Contamination of wetlands by Witwatersrand gold mines – processes and the economic 

potential of gold in wetlands” by H Coetzee , Report No. 2005-0106.  Council of Geoscience



The heron that laid the golden egg: metals and metalloids

in ibis, darter, cormorant, heron, and egret eggs from the Vaal

River catchment, South Africa

V. van der Schyff & R. Pieters & H. Bouwman

ORASECOM Report: ORASECOM/004/2015

• Elements of concern are Al, Cr, Cu, Bi, Sr, Sb, Au, Hg, Pb, and U.

• The rivers draining Gauteng and the gold mining areas remain an area of concern



• The mean values for the Wonderfonteinspruit samples were found to significantly exceed not

only natural background concentrations, but also levels of regulatory concern for cobalt, zinc,

arsenic, cadmium and uranium, with uranium and cadmium exhibiting the highest risk

coefficients.

• Mining activities are a major contributor to uranium and uranium series radionuclides within

the catchment. Concentrations decrease downstream of the sources, indicating removal from

the dissolved fraction by interaction with sediments.

• Radionuclides are concentrated in sediments downstream of their sources. Sequential

extractions showed that these radionuclides are distributed in multiple phases within the

sediments and that they may be remobilised by environmentally plausible chemical

processes.

• The main pollution sources of void water are perhaps not located underground but on surface.

References:

Coetzee, H. (compiler) 2004: An assessment of sources, pathways, mechanisms and risks of current and potential future pollution of water and

sediments in gold-mining areas of the Wonderfonteinspruit catchment WRC Report No 1214/1/06, Pretoria, 266 pp.

IWQS (1999) ─ Radioactivity in water

Wade et al. (2002) (WRC) – Radioactivity in sediments

Mine Water Research Group (Team Leader: Frank Winde) 2011: Desktop assessment of the risk for basement structures of buildings of Standard

Bank and Absa in Central Johannesburg to be affected by rising mine water levels in the Central Basin



Why Tweelopiespruit?

• “Fords versus Cadillacs” – should funds best be spent on many small-size, easy to

do (low hanging fruit) or fewer complex water quality restoration and environmental

remediation projects? Or, some or both?

• Is it best to at least take basic mitigation measures (e.g. access controls, signs and

fencing) at most sites before permanent remediation ?

• High priority sites first? What are the highest priority projects? Are they

affordable? Is there a reasonable change of success?

• Are program successes best measured by “outputs” (number of sites remediated) or

by “outcomes” (resulting benefits on the ground) or both?

• How should mixed-ownership situations be handled? How should present and

future costs (monitoring and maintenance) be shared? What liability risks exist?

• In addition to on the ground projects, what other things should be done – outreach?

Education? Reporting accomplishments?



National Environmental Management Act (107/1998): Regulations pertaining to the 

Financial Provision for Prospecting, Exploration, Mining or Production Operations

2015 & 2017

Scope of financial provision

5. An applicant or holder of right or permit must make financial provision for—

(c) remediation and management of latent or residual environmental

impacts which may become known in future, including the pumping

and treatment of polluted or extraneous water.

2014 EIA Regulations

Appendix 5 Content of closure plan

A closure plan must include-(d) measures to rehabilitate the environment affected by the

undertaking of any listed activity or specified activity and associated closure to its natural or

predetermined state or to a land use which conforms to the generally accepted principle of

sustainable development, including a handover report, where applicable;”



Action plan
• Improve NNR regulations to be aligned with 

international best practice for remediation
• Establish an authorisation process
• Establish criteria for release of land remediated, other 

than exclusion and exemption criteria
• Develop a skills plan for training and development of 

newly appointed staff in the area of remediation. 
• Establish contacts and cooperative agreements with 

other Governmental Departments
• Funding ???



National Nuclear Regulator

Position Paper

Remediation Criteria and Requirements

PP-0018

September 2015

• Remediation to be considered when the public dose limit of 1mSv/a is exceeded for
the critical group.

• A National Steering Committee has been established by various organs of state
concerned with the remediation of historically contaminated land, to oversee the
remediation and restoration of these sites (NNR, DWS, DMR, DoE, DAFF, etc.)

• Remediation requirements:

• Prioritization of contaminated areas

• Decision making regarding cost apportionment (polluter pays principle)

• Management during remediation operations:

• Monitoring of operations

• Post remediation management



WEST RAND DEMOGRAPHICS

Population 820 165 (2013)

(Ref. IHS Global Insight, 2014)

Source: HIS Global Insight, 2014

Mogale City Randfontein Westonaria

Economically Active 

Population

Employed

Unemployed

179 968

100 311

52 663

61 670

30 463

22 306

61 534

25 472

15 175

Unemployment rate 29.3% 36.2% 24.7%



Courtesy: Mark Olalde



“It is as unacceptable for companies, when they move on, to leave great holes in the 

earth and polluted rivers as it is to leave disrupted or unenriched communities….”  

(quoted in Anglo America 2002b:3)



MINING WEEKLY 

First indigenous tree species planted on West Rand sand dump

MINE REHABILITATION
ILAN SOLOMONS

CREAMER MEDIA CONTRIBUTING EDITOR 

“LOCAL environmental watchdog the Federation for Sustainable Environment (FSE)

planted the first indigenous trees, namely Ziziphus mucronatas, which are commonly

known as Buffalo thorns, on the rehabilitated footprint area of Sand Dump 20 in

Randfontein, on the West Rand, earlier this month.”


