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Integrated Vaal River System (IVRS)
• Upper, Middle and Lower Vaal River WMAs
• Portions of the Komati, Usutu, Thukela and Senqu River (located in Lesotho)
catchments.
• Significant water transfers also occur to water users in the Olifants and Crocodile
(West) River catchments of which most are totally dependent on the water resources
of the Integrated Vaal River System.
• Water Quality of the IVRS directly affects the availability of water as a result of
the dilution release requirements from Vaal Dam in order to maintain satisfactory
water quality requirements which is set at 600 mg/l (sulphate).
• Most populated and important areas in the South Africa - developments include
many of the SA’s power stations, gold mines, platinum mines, petro-chemical plants,
sprawling urban development as well as various other strategic industries. The water
requirements in the area are therefore very important to sustain the economy of the
country and the well-being of its people.

Witwatersrand Mining Basin*
•
•
•
•

•
•
•
•
•

The Witwatersrand has been mined for more than a century.
It is the world’s largest gold and uranium mining basin with the extraction, from more
than 120 mines,
of 43 500 tons of gold in one century and
73 000 tons of uranium between 1953 and 1995, which led to a legacy of some 400 km2 of
mine tailings dams and 6 billion tons of pyrite tailings containing 600 000 tons of
uranium.
“...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.”
Waste from gold mines constitutes the largest single source of waste and pollution in South
Africa.
There is wide acceptance that AMD is responsible for the costliest environmental and
socio‐economic impacts. AMD is a long recognised problem within the gold mining industry.

*The Witwatersrand Mining Basin includes the Far East Basin, Central Rand Basin, Western Basin, Far Western Basin,
KOSH and the Free State gold mines.
Reference: Chevrel, S, Croukamp, L, Bourguignon, A & Cottard, F 2008, A Remote Sensing and GIS Based Integrated Approach for Risk Based
Prioritization of Gold Tailings Facilities — Witwatersrand, South Africa, in A Fourie, M Tibbett, I Weiersbye & P Dye (eds), Proceedings of
the Third International Seminar on Mine Closure, Australian Centre for Geomechanics, Perth, pp. 639–650. European Environmental
Bureau 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, Brussels.

Vaal River System: Updated Reconciliation Strategy (2021)

1. Status of the eradication of unlawful water use?
2. Status of the progress in the DWS’ target of the utilisation of treated mine effluent and
sewage works?
3. Progress in the City of Tshwane re-use plans?
4. Status in progress made in water conservation and water demand management?
5. Delay in LHWP Phase 2 and Yield Replacement Dam in the Orange River.

SAHRC Report on the sewage pollution of the Vaal River (17 February
2021)
• The sewage problem is a crisis and the Vaal River is now polluted beyond
acceptable standards.
•

The Vaal River is a vital water resource and 19 million persons depend on the Vaal
River for drinking, domestic and commercial use.

•

The Emfuleni Municipality caused the sewage pollution and the DWS and
Department of Forestry, Fisheries and Environment (DFFE) had not been able to
hold the Emfuleni Municipality accountable.

•

There were extensive non-compliance at all spheres of government.

Mail & Guardian – May 2021

SAHRC’s REPORT ON THE SEWAGE POLLUTION OF THE VAAL
The DWS was directed to inter alia:
1.

Draw up a cost effective interim plan to urgently stop or limit the flow of sewage in
the streets and homes of Emfuleni.

2.

The National and Provincial Governments to conduct a detailed needs assessment
for the clean up and rehabilitation of the Vaal River and contract skilled persons.

3.

The DWS to develop and implement policies to deal with the water crisis in SA
and contamination of the Vaal River.

4.

Officials in non-compliance with legislation to be dismissed.

5.

Corruption to be referred to the Public Protector and SAPS.

6.

Government is to intervene in the running of the Emfuleni Local Municpality.

STATUS?

The SAHRC Report pursuant to its National Hearing on the Underlying
Socio-Economic Challenges of Mining Affected Communities in South
Africa
• The current census for determining water reserves does not include measures to
account for anticipated migration and population growth and other potential
impacts on the availability of water resources such as drought.
• The DWS with local government should address the problem of aging water
infrastructure in mining-affected municipalities.
• The Water Use Licences (WULs) must be reviewed to allow for rights assertion
where terms and conditions of such WULs can reasonably be anticipated to
adversely impact the rights of affected communities to access water.
• There is a compelling need for meaningful consultation and information sharing in
respect of applications for WULs, and audit and impact reports relating to WULs to
increase transparency and accountability in respect of the use of this scarce
resource.

The SAHRC Report pursuant to its National Hearing on the Underlying
Socio-Economic Challenges of Mining Affected Communities in South
Africa
• Strategic Water Source Areas (SWSAs) do not enjoy sufficient legal protection.
• Despite some legislative or policy recognition, mining rights continue to be granted
in protected areas.

• The “no-project option” should be pursued where mines cannot prove that financial
provision will be adequate for residual impacts associated with issues such as
mine water management including acid mine drainage (AMD), or where other longterm impacts cannot be sustainably addressed.
• “AMD” and “Mine Water Management” are not formally defined in current
legislation.
• There is a lack of an integrated inter-governmental approach.
• Abandoned or liquidated mines present significant challenges, and there is an
urgent need to consider retrospective liability for historic environmental damage.
The DWS does not have an allocated budget for rehabilitation of abandoned mines.

Closure Duties
MPRD Regulations
• A holder must apply for a closure certificate upon lapsing or abandonment of his
right or cessation of mining operations within 180 days.
• Only after the Chief Inspector of Mines and DWS confirmed that inter alia:
– Groundwater is fit for current and future domestic and other uses consistent with the agreed current
and future land use;
– Surface water is fit for current and future basic human needs and aquatic ecosystems requirements

• may a closure certificate be issued.
Financial Provision Regulations
• Purpose of the FP Regulations: “(c) the mitigation and management of latent
environmental impacts including the ongoing pumping and treatment of polluted or
extraneous water, where relevant.”

Facilitating dereliction? How the South African legal regulatory framework
enables mining companies to circumvent closure duties
•

The MPRDA places no specific obligation on the court to determine whether a company
applying for liquidation has applied for a closure certificate, ensure the transfer of
environmental liabilities or actually topped up any shortfall of funds.

•

The duties and potential liability of the business rescue practitioner and liquidator are
unclear, that is, whether the liquidator is obliged to apply for a closure certificate.

•

One of the most serious consequences of liquidation is that the company ceases to exist as a
legal person.

•

One of the most common practices for mining companies avoiding their closure commitments
is pass the parcel, i.e. the selling of mines close to closure to less resourced companies who
will relieve them of the responsibility and liability of dealing with the problems of closure.

•

The complex corporate structures of mining companies obfuscate responsibility for closure.
Listed mining companies currently have the option of exiting a liability escalating venture by
changing the controlling interest of the corporate entity holding the right. There is no state
oversight of this process at present.

Mintails Group of Companies –unfunded environmental liability of R460 million

The SAHRC Report pursuant to its National Hearing on the Underlying
Socio-Economic Challenges of Mining Affected Communities in South
Africa
• What actions t have the DWS taken against the directors of the Mintails Group of
Companies?
• What measures have the DWS undertaken to strengthen the legal protection of
SWSA?
• What is the status of the DWS’ 2017 Draft National Mine Water Management
Policy, which calls for:
– Amendments to legislation
– Apportionment of liabilities
– Retrospective application of the polluter pays principle
– Funding to deal with historical pollution
– Rehabilitation of abandoned mines
– Sufficient funds to deal with residual impacts (AMD)

The WSSLG SDG6 Task Team GAP Report
Actions taken by DWS to address the gaps?

•

There is no data on rural water quality.

•

2011 was the last time are inadequate surface and groundwater quality data.

•

Compliance to Resource Quality Objectives (RQO’s) is not monitored and reported on.

•

There are large data gaps regarding to data on quantity and quality effluent discharged by
municipalities.

•

There are significant gaps in the availability of data of wastewater discharge by authorised nonmunicipal Waste Water Treatment Works.

•

There is no comprehensive national water balance at catchment level since the National Water
Resource Strategy 1 (2004).

•

There is lack of consistent and accurate water use and water loss data in all major water sectors.

•

There is severe lack of wetland data.

•

There is insufficient estuarine monitoring data – only 23 of the 300 estuaries are being monitored by
the DWS.

•

There is insufficient hydrological data for rivers, lakes, dams and estuaries.

•

Groundwater level data is insufficient; the National River Survey has not been updated.

•

The National River Survey has not been updated.

Report on the Current Status of AMD within the Witwatersrand
gold fields (Phase 2: Vaal River System: Updated Reconciliation
Strategy – March 2021

Most concentrated Salt Stream

Courtesy: DWS

Measures approved to ensure water security
Reference: Long Term Treatment
for the IVRS
of AMD Document -DWS
The Vaal River System supply water to 60% of economy and
45% of population and to ensure that sufficient water of good
quality is available to supply the future requirements of the
important area of the VRS a multi pillar strategy is required
– Eradicate unlawful water use by 2013
– Reduction in water use by 15% through WC/WDM
(focus on loss management) by 2015
– Re-use of treated effluent, start with mine water by
2014/15
– Implement the Integrated WQ Management Strategy
– Implementation of LHWP#2 by 2020
– Plan yield replacement scheme in Orange by 2034
– Manage uncertainties in Crocodile (West) and Olifants
– Establish Strategy Steering Committee
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AMD contains a wide spectrum of metals in toxic concentrations including radioactive
metals and high salinity.
Short term solution is merely a pH adjustment.
Metals do not disappear but change into a different oxidation state (from soluble to a solid
form)
Process can be reversed.
180 million litres of AMD are pumped per day from the Western-, Eastern and Central
Mining Basins.
If 150 million litres of neutralised AMD are released in the Vaal Barrage, 60 million of
clean water will have to be released from the Vaal Dam to dilute the salinity.
The volume in the Vaal Dam is insufficient and will have to be augmented by the Tugela
Vaal and Lesotho Highlands Water Project 2, which may only be completed by 2027 or
later.
It was found that there is not an improvement in the raw AMD within the Central and Eastern
Basins. These monitoring results therefore confirm that mine water cannot be allowed to
flood the mine voids and decant since it will have significant impacts on downstream water
users.
Disposal of the sludge presents challenges since there is no successful treatment of the sludge
for beneficial use.

•
•
•
•
•

The Short Term Treatment of AMD within the Eastern and Central Basins contributes an
average TDS load of 362 tons per day to the Vaal Barrage Catchment.
The Long Term Solution of AMD has been provisionally deferred (2030 – 2040) due to fiscal
limitations and to allow for the recalibration of the salinity and hydrology models of the Vaal.
AMD will continue to be produced.
Continuous pumping of underground mine drainage is a prerequisite.
The elevated TDS concentrations in and below the Vaal Barrage remains a concern.

• What is the status of the comprehensive recalibration of the salinity and hydrology
models for the Vaal Barrage?

• What are the current ingress control interventions?
• The governance and management cooperation between the DWS and DMRE must
improve. The failure by the DMRE to participate in CMFs is a matter of serious
concern.
• Have the costs of combating salinity by end land users been determined?
• Which new and innovative treatment solutions for AMD have been approved by the
DWS?

• When will the Vaal IWQMS (2009) be updated and are there sufficient resources
available for its implementation?

