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PREFACE

PREFACE

With the coming of the Reconstruction and Devel opment
Programme, groundwater has been accorded a completely
new importance in South Africa. Indeed, throughout the
world, local groundwater resources are the preferred
domestic water supply.

Traditionally, groundwater has been the only source of
water supply in most of South Africa’ s rural areas making
up about 65 per cent of our total supply. It will, however,
be impossible to meet - in a cost-effective way and using
water from dams and piped surface water supplies - the
needs of eight million people in approximately 15000
settlements. In recognition of its new-found importancein
South Africa, groundwater has been brought into the
public trust domain by way of the new National Water
Act, 1998 (Act 36 of 1998).

However, we have to act fast and decisively. The hidden
nature of groundwater makesit prone to alot of
misunderstanding and mismanagement. Already
increasing levels of development, urbanisation,
agriculture, mining and industrialisation pose a severe
threat to the quality of the resource, both because of over-
abstraction and contamination. Millions of rands are spent
every year on control and remediation measures.
Remediation of polluted groundwater is very difficult,
very costly, and often impossible.

In acountry where eight million people do not have
adequate access to a potable water supply - abasic need
of the highest priority - groundwater will, in many cases,
be the most cost-effective source.

To thisday, South Africa has had no policy or strategy to
manage the quality of this all-important resource.
Whereas systems for the management of surface water
quality are well established, thereisstill adire lack of
knowledge about groundwater, not only about exactly
whereit occurs, but also about how to manage it so that
its quality does not deteriorate to unacceptable levels.

Asaresult, the Department of Water Affairs and Forestry
has already in 1994 initiated the development of a policy
and strategy for the management of groundwater quality

in South Africa, marked by extensive stakeholder
consultation, and recently supported by the provisions of
the National Water Act.

This document now represents the First Edition of my
Department’ s Policy and Strategy for the Groundwater
Quality Management in South Africa. It represents a
strategy which is practical, affordable and easily
implemented. It takesits guiding principles from the
White Paper on A National Water Policy for South
Africa, and it integrates the management of the quality of
surface and groundwater. To thisend, it will help to
ensure efficient management of both resources.

The Policy and Strategy for Groundwater Quality
Management will serve as adecisiveinput to the
formulation of South Africa’s National Water Resource
Strategy as required in terms of section 5 of the National
Water Act. Inthisregard | invite you to submit your
written comments to the Director: Water Quality
Management, Department of Water Affairs and Forestry,
Private Bag X313, Pretoria, 0001.

More remains to be done before the Strategy will be fully
developed. We cannot, however, wait until all the details
have been resolved. In the interim, whilst the National
Water Resource Strategy is being developed, the
Department intends proceeding with the implementation
of the strategy set out in this document.

We are indebted to our stakeholderswho, over the three
years that the Policy and Strategy were being developed,
gave of their time and energy to contribute to this
important task. Numbered among them are those who rely
on groundwater as their source of water, those who
impact upon it, those who irrigate their lands with it and
those who provided scientific and technical advice.

RONNIE KASRILS, MP
MINISTER OF WATER AFFAIRSAND
FORESTRY
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

INTRODUCTION

The National Water Act, 1998 (Act 36 of 1998) provides
the necessary framework within which to protect, use,
develop, conserve, manage and control our water
resources. The Act needsto be underpinned by
implementation-level policy and a structured management
strategy. Integrated management of groundwater and
surface water is required in order to provide for adequate
protection of the resource.

The Department of Water Affairs and Forestry already in
1994 initiated, with extensive stakeholder consultation,
the development of a strategy for the management of
groundwater quality. Comment on this first edition will be
appreciated.

The groundwater quality management strategy will form
part of the Department’ s National Water Resource
Strategy.

South Africa’swater resourcesunder stress

South Africa’ s water resources are very unevenly
distributed across the country, and in arid or water-scarce
areas, water supply isaconstraint to social and economic
development.

The value and vulnerability of groundwater represent a
strategic component of the water resources of South
Africa. Groundwater occurs widely and, geographically,
almost two thirds of South Africa’s population depends
onit for their domestic water needs. Security of
groundwater suppliesisthus essential and protection of
groundwater has become a national priority.

It is common for groundwater to be poorly managed. It
takes along time to detect that it has become polluted and
groundwater has only limited ability to purify itself. It is
difficult, often impossible, and also very expensiveto
restore polluted groundwater. The major reason for poor
management of groundwater resources, however, has
been alack of astructured approach to management and a
lack of knowledge and information about groundwater.

Equity

The provision of safe drinking water has been recognised
asacritical factor in breaking the cycle of poor living
conditions. Equity in provision of water for basic needs,
and sustainability, are thus now the most important
principles of water resource management.

Purpose and context of this document

This document, as a starting point for implementation of
groundwater quality management within the Department,
specifies strategic objectives and broad functional
strategies. It should be viewed as being dynamic and must
be expected to evolve as other areas of strategy enabled
by the National Water Act are developed.

What the Policy and Strategy document covers
The strategy provides the framework within which
detailed management procedures can be developed and
implemented and addresses the following key aspects:
- broad functional strategies (Sections4, 5 and 6);
institutional arrangements for groundwater quality
management (Section 7);
requirements for enabling implementation of the
strategy (Section 8).

GROUNDWATER QUALITY
MANAGEMENT FRAMEWORK

The National Water Act (1998)

National government is empowered - and empowers -
through the National Water Act to fulfil obligations set
out inthe Act relating to the use, allocation and protection
of, and access to, water resources.

The National Water Act thus provides the framework
within which the Department can manage the protection,
use, development, conservation and control of South
Africa swater resources.

The eleven uses of water in accordance with the National
Water Act are, in summary:
taking water from a water resource
storing of water
impeding or diverting the flow of water ina
watercourse
engaging in stream flow reduction activities
engaging in controlled activities
discharging of waste water containing waste
disposing of waste in a manner which may
detrimentally impact on a water resource
disposing of heated or waste water
altering the bed, banks, course or characteristics of a
water course
removal of underground water
using water for recreational purposes.

The eleven uses are not rights and may generally take
place only in terms of an authorisation or licence.

In its implementation of the Act, the Department must

take into account the following:

a) basic human needs of present and future generations;

b) the need for equitable access to water;

c) redressing the results of past racial and gender
discrimination;

d) promoting the efficient, sustainable and beneficial
use of water in the public interest;

e) facilitating social and economic development;

f)  providing for growing demand for water use;

g) protecting aquatic and associated ecosystems and
their biological diversity;

h) reducing and preventing pollution and degradation of
water resources;

Policy and Strategy for Groundwater Quality Management in South Africa, First Edition 2000
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EXECUTIVE SUMMARY

i) meeting international obligations;

j)  promoting dam safety;

k) managing exposure to, and effects of, floods and
droughts.

National government is empowered through the Act to
establish suitable institutions and to ensure that they have
appropriate community, racial and gender representation.

The Act will enable the Department to effectively
implement its new policies regarding groundwater quality
management. The following will beimportant:

- groundwater no longer enjoys the status of private
water and is now subject to the same control measures
assurfacewater;
powers to monitor, assess, plan and audit performance
of al water users have been provided for in the Act;
the Department can within its available resources
provide extension and support services and play arole
in building capacity at community level; and
the Department will be able to influence land-use-
planning decisions, to regulate or prohibit land-based
activities, to develop and implement Best Practice
standards and to implement source controls where
necessary. |mplementation of Best Practice standards
as conditions of authorisation managed by other
organs of state will be particularly important.

Policy principles

Sustainability and equity are recognised as central guiding
principlesin the protection, use, development,
conservation, management and control of water resources.
These guiding principles recognise the basic human needs
of present and future generations: the need to protect
water resources, the need to share water resources with
other countries, the need to promote social and economic
development through the use of water and the need to
establish suitable institutions in order to achieve the
purpose of the Act.

The special nature of groundwater must be recognised in
implementing policy. Impacts on groundwater are often
long term and irreversible. The precautionary principle
must therefore be strictly applied when making decisions
about groundwater.

The Department as Trustee

National Government, acting through the Minister, isthe
public trustee of the country’ s water resources. The
Minister, through the Department, is responsible for
implementing the National Water Act. Surface and
groundwater quality management are both important parts
of thisresponsibility.

The strategy for groundwater quality management must,
therefore, ultimately be executed in the context of the
Department’ s overall National Water Resource Strategy,
and its water quality management strategy.

MISSION, GOALS AND APPROACHES

Water resource management mission
The Department’ s water resources management mission
is:

To act asthe public trustee of the nation’ s water
resources to ensure that the country’ s water is protected,
used, developed, conserved, managed and controlled ina
sustainable and equitable manner.

Groundwater quality management mission

The groundwater quality management missionissetin
the context of the water resources mission and is as
follows:

To manage groundwater quality in an integrated
and sustainable manner within the context of the National
Water Resource Strategy and thereby to provide an
adequate level of protection to groundwater resources
and secure the supply of water of acceptable quality.

Policy goals

The Department will achieve its mission through effecting

three policy goals:
to implement source-directed controls to prevent and
minimise, at source, the impact of development on
groundwater quality by imposing regulatory controls
and by providing incentives (mainly Chapter 4 of the
National Water Act);
to implement resource-directed measures in order to
manage such impacts as do inevitably occur in such a
manner to protect the reserve and ensure suitability
for beneficial purposes recognised by the Act
(Chapter 3 of the National Water Act);
to remedy groundwater quality where practicable to
protect the reserve and ensure at |east fitness for the
purpose served by the remediation (Chapter 3 of the
National Water Act).

How to effect the policy goals

The Department will effect its policy goals by:
establishing an understanding of the vulnerability to
pollution of the country’ s groundwater resources,
establishing an understanding of the relationship
between polluting activities (sources) and quality
effectsin the groundwater;
the regulation and prohibition of land-based activities
which may affect the quantity and quality of water
(section 13 of the National Water Act), i.e. the
location and nature of development inrelation to its
impact on groundwater quality;
controlling practices and use measures to lessen the
polluting effects of activities which threaten
groundwater quality; and
controlling the aggregate impact of certain prescribed
activities.

Principlesin practice

Principlesthat will guide the implementation of this
strategy include subsidiarity and self-regulation, pollution
prevention, integrated environmental management,
equity, sustainability, the polluter pays, and public
participation.
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EXECUTIVE SUMMARY

Precautionary approach

Groundwater protection will be based on a precautionary
approach. All groundwater will therefore be assumed to
be vulnerable to damage unless it can be shown
otherwise. This approach to protection will be
implemented for source-directed, resource-directed and
remedial management measures.

Differentiated approach

In South Africa s situation of widespread and highly
localised groundwater occurrence and use, it will be
physically and economically impossible to protect all
groundwater resources to the same degree. South Africa’ s
water policy does not aim to prevent impacts to the water
environment at all costs since thiswould not allow the
country to achieve much-needed social and economic
growth. For effective and focused intervention, a
differentiated protection approach is necessary, based on
the vulnerability - and regional, aswell aslocal,
importance - of aquifers.

Groundwater resources will be grouped into aquifers.
Each aquifer will be assigned a management class on the
basis of the importance of that aquifer. Importance will be
based on the potential yield, aswell ason thelevel to
which communities depend on the aquifer. Aquifers that
represent the sole source of water for communities will be
afforded special statusirrespective of the potential yield
and will enjoy the highest level of protection.

Authorisations and therole of Best Practice
Source-directed pollution prevention has been enabled
through the National Water Act in anumber of ways. Of
these, regulations, licences and general authorisations are
the most direct and powerful. These instruments are based
on standards of performance. Standards will be
documented to provide both the Department and the
regulated community with a clear understanding of what
is expected of them.

Best Practice standards play an important rolein
providing norms against which to measure performance.
The Department will assume the lead role in developing
standards of practice. The Department will also promote
the development of Best Practice standards by other
agencies and will encourage the regulated community to
develop its own standards conforming to those of the
Department.

Co-ordination iskey

Policy formulation, planning, monitoring, auditing, public
participation and co-ordination are important elements of
the policy and strategy for the management of
groundwater quality management in the RSA.
Co-ordinating these functions must be part of this national
strategy. The Department will also co-ordinate resource
planning, setting of standards, monitoring and auditing.

FUNCTIONAL STRATEGIES

The functional approach which the Department will adopt
in order to achieveits policy goalsis:

a source-directed approach to impact prevention and
minimisation;

aresource-directed approach to groundwater quality
management; and

asite-specific, needs-based approach to remediation
of degraded groundwater.

Sour ce-dir ected strategies

Source-directed measures include:
authorisations and licences;
standards to regul ate the quality of waste discharges
to water resources (the so-called end-of-pipe quality);
requirements for on-site management practices (e.g.
to minimise waste at source and to control diffuse
pollution);
requirements to minimise impacts of water use
generally, not just water quality aspects,
requirements for clean-up and remediation of water
resources that have already been polluted.

Other protection measures include both mandatory and
voluntary demand management, and economic incentives
to foster the development of low-waste and non-waste
technologies, and to reduce pollution.

Resour ce-directed strategies

Resource-directed measures are directed at the water

resource itself. They focus on the water resource as an

ecosystem rather than simply on water itself asa

commodity. The following resource-directed measures are

specm ed by the Act (Chapter 3):
anational classification system for water resources,
including groundwater;
determining a management class for each resource;
determining the “Reserve,” which includes the basic
human needs reserve (water for drinking, food
preparation and personal hygiene) and the ecological
reserve, which must be determined for all or part of
any significant water resource such asrivers, streams,
wetlands, lakes, estuaries, aswell as groundwater;
setting resource-quality objectives which represent
the desired level of protection of awater resource;
in general, for the groundwater component of the
national water resource, a mortality rate of onein
300000 of the aquatic environment is deemed
acceptable for the determination of the Reserve.

Remediation strategies
Remedial action is needed when contamination of
groundwater is occurring, or has already occurred, and
where the law cannot be applied to enforce clean-up, or
whereit is necessary to replenish the reserve. Remedial
actions will be implemented on a site-specific needs basis.
Remedial actionsinclude:

prioritisation and evaluation of priorities for remedial

action;

clean-up of abandoned sites; and

emergency action procedures or plans for accidental

spills.
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I ntegration

Implementation of the three strategies (source-directed,
resource-directed and remediation) must be integrated to
achieve the overall objective of sustainable groundwater
utilization.

REGULATORY INSTRUMENTS

Regulatory instruments
Regulatory instruments provide the government with the
means to intervene and influence the behaviour of the
community targeted for regulation. Intervention is
intended to ensure that the policy goals are achieved by
inducing the desired behaviour from polluters and
potential polluters. The strategy includes three kinds of
instruments:

instruments of direct intervention;

incentive programmes; and

supportive programmes.

Direct intervention
Direct intervention occurs when the Department
intervenes or commands certain behaviour or performance
from the target community. These instruments put the
Department in a position to pre-empt the need for reactive
measures. The instruments at the Department’s disposal
include, for example:

water use licences

general authorisations

compulsory licences

controlled activities

pollution remediation

emergency action.

The above and other control instrumentswill be
implemented within the context of procedural and
technical guidelines.

Incentives

Incentives will give the regulated community some
flexibility, but within aframework of prescribed
objectives. The Department supports self-imposed
discipline and will continue to do so whenever possible.
Where the regulated community can mobiliseitself to
develop sectoral norms and standards, the Department
will actively participate in the process. Charges for water
resources management may be used as an instrument to
encourage appropriate behaviour.

Support

The Department will seek to influence sectors that cannot

be controlled by direct intervention or incentives.

Protection of groundwater in rural and peri-urban areas

cannot be achieved through the usual direct intervention

or incentive-based instruments. For these sectorsthe

Department will use the following instruments:;

- research and development to build capacity, to
advance knowledge and understanding and to
develop new and better ways of improving
groundwater quality;

Best Practice guidelines to educate and build the
capacity of the community to regulate itself;

educational initiativesto raise the level of awareness
and develop skills needed to empower communities
to protect their groundwater supplies; and

extension services to advise and assist communities
to implement groundwater protection programmes.

The Department will need to co-operate with other
authorities and non-governmental organisations currently
dealing with the affected communities. The Department
will, up front, become involved in land-use planning
decisionsin order to prevent pollution. Land-use planning
guidance notes and educational literature will be used.

GROUNDWATER QUALITY
MANAGEMENT PROGRAMMES

In order to implement the Policy and Strategy, the
Department will launch a series of groundwater quality
management programmes.

Each programme will have aclearly defined objective,
action plan and time frame. The purpose of each
programme will be to develop a component of the
strategy and to oversee its implementation into the
operational part of the regulatory system.

Each programme will contribute to the further evolution
of the strategy and to continuous improvement in the
regulatory system.

Programmesto be started

Thefollowing programmes will enjoy the highest priority:
community water source protection;
public participation;
aquifer classification;
aquifer management system devel opment;
impact consent procedural system devel opment;
facility level groundwater quality monitoring;
national groundwater information system
development;
land-use planning;
Best Practice;
underground storage of contaminated water;
resource level groundwater quality monitoring;
reserve determination;
identification of groundwater restoration priorities;
and
research and development needs and priorities.

The national groundwater quality programmes cannot all
be started at the same time. The Department will prioritise
the programmes according to need and importance.

INSTITUTIONAL ARRANGEMENTS

Water quality management and specifically groundwater
quality management must take place within the
framework provided by the National Water Act and
within the Department’ s organisational and other relevant
institutional structures.

X Policy and Strategy for Groundwater Quality Management in South Africa, First Edition 2000
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Theinstitutional partsand the players
The Department will assume the leading role for
groundwater quality management at national level and
will rely on the following additional roleplayers:
other national government departments;
provincial and local government;
the research community;
the affected community;
the regulated community.

Organisational strategies

The Department’ s organisational approach is based on
centralised planning and decentralised implementation at
regional and catchment level. Decentralised
implementation of source-directed, resource-directed and
remediation measures will be implemented by Catchment
Management Agencies as part of a catchment
management strategy for each catchment. Groundwater
quality management will be devolved incrementally to
thislevel.

Restructuring

The process that will lead to restructuring of the
Department in accordance with the National Water Actis
in progress. The organisational arrangements that will be
required to give effect to the groundwater quality
management strategy will be addressed during the
restructuring process.

In the interim, the Department intends proceeding with
implementation of the groundwater quality management
strategy. |mplementation will, however, be donein such a
manner as to accommodate changesin the structure.

Community participation in groundwater quality
management

Community participation in water resource management,
and more specifically in groundwater quality
management, will be facilitated through formal structures
such as Catchment Management Agencies and Water
User Associations.

Research and development

The current focus of the Department’ s research and
development is through the Institute of Water Quality
Studies and the Water Research Commission. Other
organisations, however, also play an important rolein
water-rel ated research.

ENABLING THE GROUNDWATER QUALITY
MANAGEMENT STRATEGY

Creating an enabling environment in the context of this
strategy means placing the people who will implement the
strategy and administer the groundwater management
system in positionsto carry out these tasks. It also means
facilitating their planning and eval uating their decision-
making.

The above depends on a structured environment in which
the following have been clarified and implemented:
water resources policy and strategy;
mandates; and
supporting legislation and regulations.

Legal framework

Once the structured environment referred to aboveisin
placeit will be necessary to develop those instruments
and procedures that guide practical implementation of the

strategy.

Enabling instruments needed
Three main enabling instruments are needed to implement
the strategy. These are:

operational guidelines and procedures;

technical guidelines; and

training and development.

These instruments will be augmented by extension
services.

Operational guidelines and procedures

Operational guidelines are needed to assist officialsto
perform their responsibilities and to carry out their
functions in a coherent and consistent way. Some have
already been developed to implement core components of
the management plan. Others are in the process of being
devel oped.

Technical guidelines

Technical guidelines are needed where practiceis
inadequate or inconsistent. The Department’ s “minimum
requirements’ already provide agood basis for
BATNEEC (best available technology not entailing
excessive cost) guidelines for waste management in
general. These documents need revision to cover waste
from cradle to grave and to accommodate the
Department’ s differentiated protection policies. Further
guidelines will be devel oped to support the groundwater
management strategy.

Training and development

Departmental staff involved in water quality management
will receive the necessary in-house training to be able to
fulfil their functions effectively

Legal instruments
The National Water Act will enable the Department to
effectively implement the groundwater quality
management strategy. Several additional lawswill play an
important part in supporting implementation, for example:
- Water Services Act (Act 108 of 1997);

National Environmental Management Act (Act 107

of 1998);

Minerals Act (Act 50 of 1991);

Environment Conservation Act (Act 73 of 1989).
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INTRODUCTION

Section 1
INTRODUCTION

The National Water Act, 1998 (Act 36 of 1998) provides
the necessary framework within which to protect, use,
develop, conserve, manage and control our water
resources. The Act needsto be underpinned by
implementation-level policy and a structured management
strategy. Integrated management of groundwater and
surface water is required in order to provide for adequate
protection of the resource.

The Department of Water Affairs and Forestry has, as
early as 1994, initiated the development of apolicy and
strategy for the management of groundwater quality. This
will form part of its overall National Water Resource
Strategy. Extensive stakeholder consultation marked the
development of the strategy. This development is now
well advanced and the Department is already making
progress on aspects of itsimplementation, supported by
the provisions of the National Water Act.

Effective management requires continuous review and
adaptation of strategies. The strategy set out inthis
document provides a starting point for managing
groundwater quality. It should therefore be viewed as
being dynamic and must be expected to evolve as other
areas of strategy enabled by the National Water Act are
devel oped.

1.1 South Africa’swater resources
under stress

South Africa’ s water resources are very unevenly
distributed across the country, and in arid or water-scarce
areas, water supply isaconstraint to social and economic
development. At the present population level of around 42
million, there are just over 1 200 kilolitres per person per
year of available fresh water. This places South Africaon
the threshold of the internationally accepted definition of
“water stress.”

1.2 Equity

The provision of safe drinking water has been recognised
asacritical factor in breaking the cycle of poverty and
underdevel opment. The basic water provision as defined
in the White Paper on Water Supply and Sanitation
(1994) is 25 litres of water per person per day within 200
metres of their home.

1.3 Groundwater isvaluable

Groundwater is a key component of the water resources
of South Africa. Assuch it will provide much of the water
required for basic needs, especially sincethe country’s
surface water resources are unevenly distributed and
cannot cope with the growing demand for water.
Groundwater is especially important because:

it occurswidely, even in the drier two-thirds of the
country where there islittle or no surface water;
amost two-thirds of South Africa’'s population
depends on groundwater for their domestic water
needs; and
essential domestic needs can be met cost-effectively
from groundwater sources.

Groundwater, in many parts of the country, provides the
only means of satisfying basic human needs. Present
coverage of water supply is estimated at around 68%. The
target isfull coverage to satisfy basic needs by 2007. As
the country’s peopl e start depending more and more on
groundwater, so the need growsto provide for the
security of its supply. Protection of groundwater has,
therefore, now become anational priority.

1.4 Groundwater isvulnerable

It iscommon for groundwater to be poorly managed. This
is because of itsinvisible nature - it takes along time to
notice when it has become polluted and, unlike surface
water, it has limited ability to purify itself. It is difficult,
and often impossible, to restore polluted groundwater, and
certainly very expensive.

The major reason for poor management of groundwater
resources, however, isignorance. Water managers lack
knowledge and information about where it occurs, the
importance of its protection, and how to protect it.

1.5 A structured approach

Water management must take into account political,
social and environmental issues. Management plans must
also be part of broader, regional development plans that
include agricultural, mining, manufacturing, rural and
urban development and ecol ogical needs.

Protecting surface and groundwater in an integrated
manner is central to successfully managing the country’s
limited water resources. The National Water Act provides
the necessary framework within which to protect, use,
develop, conserve, manage and control our water
resources but needs to be underpinned by implementation
level policy and a structured management system.

The structured approach to management of groundwater
should be based on the fundamental water law and in the
context of the following framework:

a change from private to public status of all
groundwater, as has been effected by the National
Water Act (1998);

transparency and freedom of accessto information;
integrated management of surface and groundwater
quality and quantity; and
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restructuring of pollution control and waste
management into an integrated regulatory system.

1.6 Water Law principles

Government policy and strategy are guided by seven
water law principles contained in Appendix 2 of the
Department’ s White Paper on a National Water Policy for
South Africa. Thethree principles below are very
important for groundwater:

Principle 2: All water, wherever it occursin the water
cycle, isaresource common to all, the use of which shall
be subject to national control. All water should have a
consistent statusin law, irrespective of whereit occurs.

Principle 3: There shall be no ownership of water, but
only aright to its use (for environmental and basic human
needs) or an authorisation for its use. Any authorisation
to use water in terms of the Water Law shall not bein
perpetuity.

Principle 5: In arelatively arid country such as South
Africa, it is necessary to recognise the unity of the water
cycle and the interdependence of its elements, where
evaporation, clouds and rainfall are linked to
groundwater, rivers, lakes, wetlands and the sea, and
where the basic hydrological unit isthe catchment.

1.7 Groundwater aspart of the
Department’ s national water
resour ce strategy

Figurel illustrates the Department’s overall functional
structure for water resource management which is
underpinned by water use regulation and water resource
protection. Groundwater quality management involves
both source-directed and resource-directed pollution
prevention, as well as remediation measures. The
groundwater quality management strategy addresses these
aspects.

DWAF
Water Resour ce M anagement
I I
Water Use Regulation Water Resource i Other Management i
To achieve Protection | Strategies |
Equitable allocation e |
Beneficial usein public
interest
Management of impact Pollution Resour ce-directed M easures
of water use Prevention and
For all possible uses, e.g. Remediation Classification
- Taking and storing Reserve
water Pollution to awater Resource quality objectives
Activities which reduce resource that may occur as - Quantity
stream flow aresult of activities on land - ﬂggllggt/
Waste discharges and bi otla
disposals, etc

Figurel. Functional Structure of the Department of Water Affairsand Forestry.
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Section 2

GROUNDWATER QUALITY MANAGEMENT FRAMEWORK

This policy and strategy deal with groundwater quality
management within the broader framework of the
country’ swater policy, the National Water Act and the
Water Services Act.

2.1 The National Water Act (1998)

The National Water Act provides the framework within
which the Department can manage the protection, use,
development, conservation and control of South Africa’'s
water resources.

The eleven uses of water specified by the National Water
Act (Section 2) are:

taking water from a water resource

storing of water

impeding or diverting the flow of water in a
watercourse

engaging in astream flow reduction activity
engaging in acontrolled activity identified assuchin
section 37(1) or declared under section 38(1)
discharging waste or water containing waste into a
water resource through a pipe, canal, sewer, sea
outfall or other conduit

disposing of waste in a manner which may
detrimentally impact on awater resource

disposing in any manner of water which contains
waste from, or which has been heated in, any
industrial or power generation process

atering the bed, banks, course or characteristics of a
watercourse

removing, discharging or disposing of water found
underground if it is necessary for the efficient
continuation of an activity or for the safety of people,
and

using of water for recreational purposes.

The eleven uses are not rights and may generally take
place only in terms of an authorisation or licence.

In implementation of the Act the Department must take
into account the following (section 2 of the Act):

a) basic human needs of present and future generations

b) theneed for equitable accessto water

c) redressing the results of past racial and gender
discrimination

d) promoting the efficient, sustainable and beneficial
use of water in the public interest

e) facilitating social and economic devel opment

f)  providing for growing demand for water use

g) protecting aquatic and associated ecosystems and
their biological diversity

h) reducing and preventing pollution and degradation of
water resources

i) meeting international obligations

j)  promoting dam saf ety
k) managing exposure to, and effects of, floods and
droughts

National government is empowered through the Act to
establish suitable institutions and to ensure that they have
appropriate community, racial and gender representation.

The Act will enable the Department to effectively

implement its new policies regarding groundwater quality

management. The following will be important:
groundwater no longer enjoys the status of private
water and is now subject to the same control measures
assurfacewater;
powers to monitor, assess, plan and audit performance
of all water users have been provided for in the Act;
the Department can within its available resources
provide extension and support services and play arole
in building capacity at community level; and
the Department will be able to influence land-use-
planning decisions, to regulate or prohibit |and-based
activities, to develop and implement Best Practice
standards and to implement source controls where
necessary. |mplementation of Best Practice standards
as conditions of authorisation managed by other
organs of state will be particularly important.

2.2 Policy principles

Sustainability and equity are recognised as central guiding
principlesin the protection, use, development,
conservation, management and control of water resources.

These guiding principles recognise the basic human needs
of present and future generations: the need to protect
water resources, the need to share water resources with
other countries, the need to promote social and economic
development through the use of water and the need to
establish suitable institutions in order to achieve the
purposes of the Act.

The specia nature of groundwater must be recognised in
implementing policy. Impacts on groundwater are often
long term and irreversible. The precautionary principle
must therefore be strictly applied when making decisions
about groundwater.

2.3 The Department as Trustee

National Government, acting through the Minister, isthe
public trustee of the country’ s water resources. The
Minister, through the Department, is responsible for
implementing the National Water Act (1998). Surface and
groundwater quality management are both important parts
of thisresponsihility.
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The strategy for groundwater quality management must The Department is currently refining its water quality

therefore be executed in the context of the Department’s management strategy as a part of the National Water

overall National Water Resource Strategy, and its water Resource Strategy provided for by the Act. Developing a

quality management strategy. strategy for groundwater quality management and
creating the associated enabling context are part of this
process.
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Section 3

MISSION, GOALS, PRINCIPLES AND APPROACHES

A structured approach to the implementation of the Policy
and Strategy for Groundwater Quality Management
requires a clear mission, goals, guiding principles and
approaches within the context of the Department’s overall
National Water Resource Strategy.

3.1 Water resource management
mission

In the context of the National Water Act the Department’s
water resource management mission is:

To act asthe public trustee of the nation’ s water
resources to ensure that the country’ s water is protected,
used, devel oped, conserved, managed and controlled in a
sustainable and equitable manner.

3.2 Groundwater quality management
mission

The groundwater quality management mission is set in the
context of the water resource mission and is as follows:

To manage groundwater quality in an integrated and
sustainable manner within the context of the National
Water Resource Strategy and thereby to provide an
adequate level of protection to groundwater resources
and secure the supply of water of acceptable quality.

3.3 Policy goals

The Department will achieve its mission through effecting
three policy goals:

to implement source-directed controls measures to
prevent wherever possible and minimise, at source,
the impact of development on groundwater quality by
imposing regulatory controls and by providing
incentives (mainly Chapter 4 of the National Water
Act);

to implement resource-directed measures in order to
manage such impacts as do inevitably occur in such a
manner to protect the reserve and ensure suitability
for beneficial purposes recognised by the National
Water Act (1998) (Chapter 3 of the National Water
Act);

to remediate groundwater quality where practicable
to protect the reserve and ensure at least fitness for
the purpose served by the remediation (Chapter 3 of
the National Water Act).

3.4 How to effect the policy goals

The groundwater quality management mission will, in
essence, be achieved by the Department through:

the regulation and prohibition of land-based activities

which may affect the quantity and quality of water

(Section 13 of the National Water Act), i.e,;
exercising control over the practices, measures and
land-based activities which are implemented to lessen
the polluting effects of activities which threaten
groundwater quality;
exerting control over the aggregate impact of certain
prescribed activities and groups of activities;
establishing an understanding of the importance and
vulnerability to pollution of the country’ s groundwater
resources; and
establishing an understanding of the relationship
between polluting activities (sources) and quality
effectsin the groundwater, i.e. understanding the
origin of pollutants, the pathways which these
pollutants could follow into the environment and the
ultimate fate of these pollutants.

3.5 Principlesin practice

Guiding principles provide the overall value system for
approaching water quality management. Some of these
principles require elaboration within the context of this
document. Equity was described earlier.

351 Subsidiarity and self-regulation

The Department will promote the devolution of
responsibility to the lowest level consistent with effective
functioning of the system. The Department will, however,
retain al powersin terms of the National Water Act
enabling it to act in those instances where regul atory
initiatives by other authorities or self-regulation failsto
produce the required results.

3.5.2 Pollution prevention

Every effort will be made to prevent pollution through
upfront intervention in any development activitieswhich
may impact on groundwater. Proponents will have to
demonstrate that suitable processes and practices will be
employed to prevent pollution and minimise waste.
Prevention of land-use practices which threaten
groundwater resourcesis central to implementation of this
principle.

3.5.3 Integrated environmental management

The Department will promote integration by participating
in the devel opment and i mplementation of an integrated
environmental management system and integrated
pollution control system for South Africa.

354  Sustainability

Groundwater quality should be managed such that future
generations have access to groundwater that isfit for use.
It recognises that degradation of groundwater quality can
cause irreversible effects.

Palicy and Strategy for Groundwater Quality Management in South Africa, First Edition 2000 3-1



3. MISSION, GOALS, PRINCIPLES AND APPROACHES

355  Polluter pays

Those using resources, receiving a service or producing
waste, should carry the costs and the responsihility for
pollution arising from the use of such resources, from the
use of the service and from the associated production of
waste.

35.6 Public participation
Extensive provision has been made in the National Water
Act for stakeholder consultation.

3.6 Theintegrated waste management
hierar chy

The waste hierarchy is central to the groundwater
strategy. The philosophy isthat all waste management
and pollution control implementation should follow a
hierarchy of priorities.

The order of priority is:

- prevent waste production and pollution wherever
possible;
minimise unavoidable waste production by recycling
and treatment; and
dispose of waste that cannot be recycled or treated.

Asagenera strategy, the waste hierarchy must be applied
to all decision-making processes and must be built into
routine regulatory proceduresincluding:

enforcement (through licences or regulations);
standard setting; and
regulatory programmes.

3.7 Theprevention approach

Development will alwaysinvolve some environmental
impacts, but these can be prevented in some individual
cases. Wherever possible, the regulatory authorities must
prevent waste production, prevent impacts and prevent
risks to environmental resources. The strategy will beto:

prevent development from taking place where the
associated impact will cause unacceptable damage
(Section 13 of the Act), or will pose an unacceptably
high risk to the affected environmental resources;

prevent the use of procedures, processes, activities or
substances that pose an unacceptably high risk to the
environment; and

prevent discharges or emissions that pose an
unacceptably high risk to the environment.

Prevention is better than cure. In practice the Department
will apply this approach in the following ways:

preventing devel opment of a specified naturein
sensitive environments, such asrefusing to allow the
construction of landfillsin areas where groundwater
resources may be important and highly vulnerable to
pollution; and

by implementing a differentiated approach to
protection by applying stricter standards where the
risk to the environment must be contained, such as
specifying multiple liners and leak detection for
landfillsin areas where groundwater may be at risk.

Prevention must pervade the thinking, approach and
action of all regulatory roleplayers, regarding
groundwater quality management.

3.8 Precautionary approach

Groundwater protection will be based on a precautionary
approach. All groundwater will therefore be assumed to
be vulnerable to damage unless it can be shown
otherwise. This approach to protection will be
implemented for source-directed, resource-directed and
remedial management measures.

3.9 Differentiated approach

In South Africa’ s situation of widespread and highly
localised groundwater occurrence and use, it will be
physically and economically impossible to protect all
groundwater resources to the same degree. It isalso
important to note that South Africa’ swater policy does
not aim to prevent impacts to the water environment at all
costs since thiswould not allow the country to achieve
much-needed social and economic growth. For effective
and focused intervention, a differentiated protection
approach is necessary, based on the vulnerability - and
regional, aswell aslocal importance - of aquifers.

The National Water Act (Chapter 3) provides for
classification of water resources. Resource quality
objectives must then be specified for different water
resource classes. The required reserve must also be
determined and will be acentral consideration in
determining the resource quality objectives and the
management measures that will be required to protect the
resource.

In general, for the groundwater component of the national
water resource, amortality rate of one in 300 000 of the
aguatic environment is deemed acceptable for the
determination of the Reserve. In specific circumstances
(highly sensitive aquifers or aguifers with high natural
background levels of certain chemicals), and if defensibly
motivated, this rate can be adapted on the basis of a
quantitative risk assessment.

Different criteriawill be used in the classification of
different kinds of water resources. Groundwater resources
will be grouped into aquifers. Each aquifer will be
assigned a management class on the basis of the
importance of that aquifer. The importance accorded will
be based on the potential yield aswell asthe level to
which communities depend on the aquifer. Aquifers
which represent the sole source of water for communities
will be afforded special statusirrespective of their
potential yield and will enjoy the highest level of
protection.
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3.10 Authorisations and therole of Best
Practice

The regulated community must implement some form of
Best Practice to protect the environment from
unnecessary damage. Thisis aminimum requirement and
makes Best Practice standards the basis of responsible
source control.

Theregulatory authorities must ensure that Best Practice
isclearly defined for those procedures, processes,
activities and substances that are a potential threat to the
environment.

Source-directed pollution prevention has been enabled
through the National Water Act in anumber of ways. Of
these, regulations, licences and general authorisations are
the most direct and powerful. These instruments are based
on standards of performance which need to be
documented to provide the Department and the regul ated
community with aclear understanding of what is expected
of them.

The Department will assume the lead role in developing
standards of practice. The Department will also support
the development of Best Practice standards by other
agencies and will encourage the regulated community to
develop their own standards that will be acceptable to the
Department.

3.11 The decision-making framework

M easures to avoid waste and impacts often benefit one
part of the environment more than others. In some
instances, waste treatment measures that benefit one
environmental aspect may increase discharges or
emissions to another. Therefore, Best Practice is best
implemented by considering the environment as awhole.

The Best Practicable Environmental Option (BPEO)
provides a decision-making framework to consider the
impacts of different waste discharge and disposal options
on the receiving environment. In some cases this may
involve systematic processes to identify the best option; in
others, experience may indicate the choice between
options.

All regulatory processes must adopt systematic thinking
to select the best practicable environmental option.
Standards should also be set using the BPEO framework.

3.12 General approach to arranging
functions

The Department will rely on three main approaches to the
grouping of regulatory functions. These will provide the
desired level of flexibility to facilitate transfer of
functionsto its regional offices, the water management
institutions to be established in terms of the National
Water Act, or other spheres of government in an ordered
and efficient manner. They are:

grouping of main functions around a“like mission”
Or COMMON PUrpose;
grouping of subordinate functions (within main
functions) around specific tasks to make up semi-
independent regulatory programmes; and
grouping of integration functions together to facilitate
effective co-ordination.

Policy formulation, planning, monitoring, auditing, public
participation and co-ordination are all-important elements
of the groundwater quality management strategies.
Co-ordination of these functions must thus be integrated
into the national strategy during implementation.
Co-ordination is thus emerging as one of the most
important national functions.

The Department will co-ordinate resource planning,
setting of standards, monitoring and auditing and will
concentrate on:

the refinement of the national groundwater policy and
strategy;

building provincial and local government capacity to
assume responsibility for implementation of national
groundwater quality management and enforcement
programmes;

co-ordination of programme implementation;
development of standardised approaches for
addressing sources of pollution and converting these
to implement programmes;

management of the groundwater resource; and
promotion and co-ordination of research and
development with particular reference to cleaner
technology and the understanding of the relationships
between sources of pollution and impacts on
groundwater.

Grouping of functions around a common purpose isthe
first step in ordering the regulatory system. The
Department has elected to group functions around the
three policy goals. Thiswill have the following
advantages:
it will facilitate the grouping of like tasks or functions
which require similar skills and training; and
it will ensure that work in each grouping can be
directly related to the objective for that grouping.

3.13 Threemain functional groups

Figure 2 illustrates the three main strategies which will be
adopted to meet the policy needs, and the functional
groups will be formed around these three strategies. A
fourth group will be required to integrate the work of the
three shownin thefigure.

The integration functions will serve the purpose of co-
ordinating regulatory action aswell as providing the fibre
which binds the three functional groupings together.
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3.14 Source-directed strategies

3.14.1 Prevention and minimisation of impacts and the

production of waste through sour ce control
Source-directed measures and the associated performance
are often prescribed by legislation other than the National
Water Act. Other regulatory authorities assume
responsibility for the administration of these Acts. Thus,
even though the Department may be in a position to
impose controls on these activitiesit will not necessarily
do so through the National Water Act until possibilitiesto
achieve the desired level of control through the other Acts
have been considered by applying the principle of
CO-operative governance.

The desired level of control of sources of pollution which
threaten the groundwater resource may thus be achieved
by one or other of the following means, or by a
combination thereof:

direct statutory controls through the National Water
Act and regulations promulgated thereunder;
inclusion by the Department of conditions imposed
through permits and authorisations issued by other
authorities; and

Best Practice guidelines published by the Department,
other authorities, or the regulated community itself in
co-operation with the Department.

The Department intends implementing a differentiated
approach to source-directed measures. Thiswill mean that
the relative stringency and risk levels which will be
reguired to be managed will be based on the importance
and vulnerability of the groundwater which is at risk.

Best Practice guidelines will form the basis for the
national standardswhich will apply to the different
classes of groundwater. Classes of groundwater will be
established by a national aquifer classification system.

Special standards and protection measures may be
reguired in addition to Best Practice. These will be part of
the special requirements of a catchment or aquifer
management plan.

3.15 Resour ce-directed strategies

In order to manage groundwater quality effectively the
Department will develop a good understanding of the
relationship between the causes of groundwater damage
and the effect on the resource. The Department will also
develop agood understanding of groundwater quality
status, and the ability to anticipate threats. With this
understanding, the Department will make use of the
regulatory instruments at its disposal to impose on
sources of pollution timeously.

Groundwater Quality
Manaaement Strateav
v v
Sour ce-directed Resour ce-directed Remediation Strategies
Strategies Stratevies
Sectoral I Surface Water Groundwater Resource Specific
|
- Mining Sector I - Discharge - Abstraction * Abandoned mines
* Industrial Sector I permitting control - Mineclosure
- Waste | - National - Impact permitting * Mineliquidation
- Sewagetreatment : monitoring - Aquifer - Aquifer cleanups
 Mining waste |+ Water quality management * Abandoned
- Agriculture | guidelines * Impact disposal sites
| management - Disposd site
: (diffuse sources) closure
|
|
I ntegrated Strategies
- Monitoring
- Research
- Water quality guidelines
* Catchment management
- Auditing

Figure2.

Relationship between the three main strategies and the functional groups around each.
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The essence of groundwater quality management isto be
able to choose and depl oy those source controls or
remediation measures which would be most effectivein
protecting the resource.

Groundwater quality can best be managed on an aquifer
basis. The above mentioned functions will thus generally
be integrated through aquifer management strategies.
Aquifer management strategies will, however, be required
only for large and continuous aquifers. Localised and
poorly defined aquifers will generally be taken care of as
part of a catchment management strategy.

However, national groundwater resource management
also requires that functions other than those specific to
particular aquifers be performed. These functionsinclude:

Ambient quality standards (water quality guidelines);
National protocols and procedures,

Performance auditing; and

National information.

3.16 Remediation strategies

Remediation involves restoration of areas that historically
have had unacceptable impacts and of underground water
resources or areas where impacts on such resources have
become unacceptable.

The Department will identify where remediation is
necessary. The Department should then intervene only as
alast resort and should, asits highest priority, ensure that
remedial action is taken by those responsiblein
accordance with the principle that “the polluter should

pay”.

Theidentification and prioritisation of remedial action
will take place at catchment level on aneedsbasis.

3.17 Integration of groundwater quality
management

The Department’ s policies form part of a network of
policies, strategies, laws and regulations at national,
provincial and local level. The Department relies upon
this network in order to achieve the national mission of
sustainable utilisation of groundwater resources. Policy
and lawmaking are thus an important integrating
instrument but cannot alone achieve the required degree
of integration.

The three functional groups (source-directed, resource-
directed and remediation functions) must be integrated in
order to achieve the overall objective of sustainable
utilisation of the groundwater resource. The integration
functions serve the purpose of co-ordinating regulatory
action, aswell as providing the fibre which binds the
three functional groupingstogether.

The Department recognises that integration is a necessary
function inits own right. Integration functions serve to:

co-ordinate the Department’ sinitiatives to develop
Best Practice guidelines. Internal co-ordination will
achieve the required level of integration between
surface and groundwater requirements (see Figure 2
earlier). External liaison will, however, also be
required with other regulatory authorities;
co-ordination of the Department’ sinputsinto policy
and lawmaking initiatives within and outside of the
Department;
initiation, prioritisation and co-ordination of national
groundwater quality programmes (see Section 6 later);
implementation of outcome of national programmes;
and
co-ordination of research initiatives for groundwater
and surface water.

Planning and national programmes will be integrated at
national level by organisational restructuring. At the
operational level, integration will be achieved through the
function of catchment management.

3.18 Key successfactors

Factors that will have amajor influence as regards a
successful approach in the implementation of the strategy
are set out below.

3.18.1 Departmental factors

Factors at departmental level that will contributeto

successful implementation include:

- strategic reorientation of the Department to a
catchment management-based structure. Thisis
central to successful implementation of this strategy;
adequate funding, especially to develop the necessary
management instruments to address future needs
proactively;
human resources, especially attracting, developing and
mai ntaining the disciplines and skillsrequired to
implement water quality management functions at all
levelsin a consistent and balanced manner; and
prioritising to ensure that the water quality
management function isimplemented with conviction
at al levels.

3.18.2 Other factors

Factors outside the direct control of the regulatory system
of the Department, but within its ambit, and that will
contribute to successful implementation include:

Co-operation with other government Departments to:

*  Streamline authorisations and ensure speedy
processing of development proposals by adopting
a one-window approach; and

*  retain sufficient control to ensure that the
Department is able to fulfil its responsibilities with
regard to the management of the water resource;
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co-operation with other organs of state, industry and
civil society in devel oping best management practices
and research.

3.18.3 External factors

External factorswill also play animportant rolein
facilitating successful implementation of the groundwater
quality management strategy. Some of these factors are:

community participation in and support for source
protection and for an integrated catchment/aguifer-
based approach to water resource management;
improved levels of awareness regarding the nature and
importance of groundwater as a valuable community
resource; and

mutual co-operation between the Department and
sectorsin promoting the development of better and
cleaner technology.
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Section 4
FUNCTIONAL STRATEGIES

Thefunctiona strategieswhich the Department will adopt
to meet its policy goals are addressed in this section. Each
group requiresits own strategies for implementation, based
on the nature of the problems concerned and the mission
which the function serves. The functional strategiesfor
each of the three groups are described below, followed by
the integration functions to co-ordinate the regul atory
action.

4.1 Source-directed strategies

Source-directed measures include:

authorisations and licences;

standards to regulate the quality of waste discharges
to water resources (the so-called end-of -pipe quality);
requirements for on-site management practices (e.g.
to minimise waste at source and to control diffuse
pollution);

requirements to minimise impacts of water use
generally, not just water quality aspects,
requirements for clean-up and remediation of water
resources that have already been polluted.

Other protection measures include both mandatory and
voluntary demand management, and economic incentives
to foster the development of low-waste and non-waste
technologies, and to reduce pollution.

The Department will seek to control, directly or indirectly,
those activities which threaten the groundwater resources
of South Africa. Source controlswill beimplemented on a
differentiated basis. The differentiated approach will be
based on the vulnerability and importance of the affected
groundwater. The Department will also introduce a
reguirement for impact consents for the most polluting
processes and activities such as mining and heavy industry.
Thefollowing activities will be specifically targeted for
control:

groundwater abstraction de-watering and recharge;
disturbance and damage to aquifers by mining and
industrial activities;

waste disposal and storage;

diffuse sources of pollution associated with urban and
rural development; and

underground storage tanks.

Direct regulatory intervention is necessary insofar as other
influences over sources of contamination are unsuccessful
in reducing impacts to acceptable levels. The Department
of Water Affairsand Forestry will thus always retain
statutory powersto control groundwater contamination, but
should rely on other means wherever possible.

Thefollowing hierarchy of intervention isthus advocated
by the Department:

encouragement of self-imposed discipline;

ensuring that Best Practice and direct controls
implemented by other organs of state such asthe
Department of Minerals and Energy for the mining
industry satisfy the requirements of the National Water
Act;

regulatory control in terms of the National Water Act
and the regulations promulgated thereunder; and
development of Best Practice Guidelineswhichin
instances may become a condition of water-use
licences.

Theinfluence which the Department may be ableto have
over Best Practice standards and statutory controls
implemented by other organs of state will depend largely
on the efficiency of the Integrated Pollution Control (1PC)
regulatory system whichisevolving for South Africa. Until
such time asthe IPC systemisin place and functional, the
Department will establishad hoc understandings with other
organs of statein order to achieve therequired level of
control.

411 Land-use planning and land-use allocation
Influence over and regulation or prohibition of land-based
activities, and especially involvement in the planning and
decision-making processes which lead to allocation of land
for prescribed uses, are central to the control which the
Department needs to exercise. Section 13 of the National
Water Act makes provision for this.

The Department will thus proactively participatein land-
use planning and will prescribe in legislation to land-use
planning authorities the location of potentially polluting
processes and facilities where aquifers are least vulnerable
or where no exploitable groundwater exists. Where
required, thiswill be preceded by consultation.

Best Practice guidelines and land-use planning guidance
noteswill provide the basis for influencing land-use
decisions and regulating land-based activities. Special
requirements may be contained in catchment management
strategies and interfacing between the Department and
land-use planners will take place through the officials
responsible for operational catchment management.

4.1.2  Groundwater abstraction and de-watering
The Department assumes responsibility in terms of the
National Water Act for the control of abstraction of
groundwater in order to prevent:

depletion or damageto thereserve;

temporary or permanent loss of the use of aquifers
through over-abstraction or unnecessary de-watering;
loss of surface water base flow or damage to wetlands
and riverine environments which depend on
groundwater;
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deterioration of groundwater quality; and
intrusion of saline or contaminated groundwater into
otherwise uncontaminated aquifers.

The Department will intervene directly to control
abstraction and de-watering where appropriate. The
utilisation of groundwater for private domestic
consumption and animal-watering purposes will, however,
not specifically be controlled unless community interests
are at stake.

Abstraction control for the purposes of water quality
management will be integrated with the resource
management regulatory controls.

4.1.3 Disturbance of aquifers by mining and related
activities

The Department of Water Affairs and Forestry recognises

that avariety of activities may impact adversely on aquifers

or otherwise disturb them. The most significant activities

which could disturb groundwater are:

opencast mining and quarrying;
underground mining;

land drainage; and

mine de-watering.

The Department recognises that disturbance and impact are
an inevitabl e conseguence of mining activities. It will,
however, object to the approval of an Environment
Management Programme (EMP), or the granting of a
temporary authorisation to commence with mining prior to
the approval of an EMP in terms of the Minerals Act, under
the following circumstances:

reduction in, or the total loss of, agroundwater resource
which constitutes part of the reserve and sustains
surface water base flow or environmental features such
as wetlands and sensitive riverine ecology;

reduction in, or total 10ss or contamination of,
groundwater which is or could be exploited on
adjoining propertiesto sustain land usewhichis
consistent with the land capability; and

permanent reduction or loss of groundwater on the mine
property which will preclude the remediation of
groundwater suppliesto sustain the post-mining land
use.

The Department will adopt a precautionary approach inits
evaluation of applications for authorisations. The proponent
will be required to ascertain the extent of the impact which
will be associated with the mine and will implement
appropriate mitigatory measures where necessary. The
Department will permit theimpact only if this and other
required conditions have been met.

The measures required to protect the groundwater resource
will depend on the importance and vulnerability of the
resource being threatened.

Non-mining related activities may also result in disturbance
of aguifers and storage such as urban development and
agricultural activitieswhich alter recharge. The impacts
associated with these activities will be monitored and, if
necessary, brought under appropriate regulatory control.

4.1.4 Damage to aquifers by waste disposal and
related activities

The Department of Water Affairs and Forestry will follow

adifferentiated approach to the control of waste and

wastewater disposal activities. Activities which will receive

specific attention include:

mining and industrial residue disposal (waste deposits);
power generation ash disposal;

irrigation with waste water, evaporation and storage of
mining and industrial effluent and sludges;

land-based disposal of sewage sludge;

domestic waste landfills;

stockpiles of potentially polluting substances,
hazardous waste landfills;

animal wastes and feedlots; and

hydrocarbon storage tanks.

The Department will not issue licences in terms of Section
20 of the Environment Conservation Act unless land has
been zoned for waste disposal. For the purposes of
licencing of waste disposal sites the Department will base
itsregulatory response upon the importance and
vulnerability of the aquifer which isthreatened by waste
disposal activities.

Major aquifers and vulnerable sole-source aquifers:
The Department will place ageneral ban on waste disposal
and other polluting activities within 200 metres of the
recharge zone for major aquifers and sole-source aquifers.

Minor aquifers:

The Department will generally not object to licencing or
authorisation of waste disposal within the recharge zone of
minor aquifers provided that adequate pollution control
measures will be implemented. Such measures as may be
necessary for the most commonly practised waste disposal
methods may be published by the Department in the form
of Best Practice guidelines from time to time or may be
published in regulations.

Poor aquifers:

The Department will not normally object to waste disposal
activities on areas which are underlain by poor aquifers.
Minimum standards of Best Practice will neverthelessbe a
pre-requisite in these cases.

Monitoring and auditing:

Monitoring of performance of waste disposal facilitiesand
their associated pollution prevention measures will be
mandatory. Monitoring systems shall generally form part of
the management systems which the waste facility operator
must implement. Routine auditing may be prescribed as a
licence condition, in terms of regulations or in the
guidelines.
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The Department will undertake periodic compliance audits.
Facilitieswill be selected for audit on the basis of their
performance and the quality of internal audits.

415  Diffusesources

Diffuse pollution sources represent an ever-increasing
threat to groundwater. The following diffuse sourceswill
require specific attention:

urban devel opment;

farming practices;
peri-urban development; and
spillsandillegal dumping.

Rapid urbanisation and increasing density of residential
development in rural environments pose a significant threat
to groundwater quality in terms of:

pit latrines, septic tanks and soakaways,
leaking and overflowing sewers,
domestic waste; and

inappropriate land use around wellheads.

Diffuse source controls will beimplemented by raising
awareness and encouraging better and improved practices
(e.g. cleaner technology for industries). The Department
will rely on the line function government departments
responsible for interfacing with the communities concerned
to assist with advisory services and awareness creation.
Specialist advice will be provided by the Department.

Sanitation and community waste disposal:

The Department will seek to promote the development and
implementation of cleaner sanitation and waste disposal
practicesin rapidly developing areas. The use of pit
latrines, septic tanks and soakawayswill be discouraged in
urban, peri-urban and high popul ation density rural
settlement situations. Guidelines regarding the siting and
control of graveyards will also be developed by the
Department.

Wellhead protection (source protection):

Inappropriate land use around wellheads will be
discouraged and regulated or prohibited where necessary.
The Department will develop guidelinesto facilitate
implementation of rational wellhead protection plans and
will strive to make borehole users and owners aware of the
consequences of inadequate protection of their groundwater
supplies.

Farming practices:

Farming practices can lead to contamination of
groundwater. Nitrates, herbicides and pesticides are the
main water quality variables of concern.

The use of fertilisers, herbicides and pesticides will be
restricted in the recharge zones of important aquifers and
sole-source aquifers. Guidelines for the safe use of
herbicides and pesticides will be published by the
Department.

Underground storage tanks:
L eakage from underground storage tanksis an important
source of contamination of groundwater.

41.6  Other sources of groundwater contamination
Thefollowing further sources of potential contamination
will require more specific attention:

industrial sources;
power generation; and
littering and illegal dumping.

It is expected that these sources will beincluded in the
regulatory ambit of Integrated Pollution Control.

4.2 Resource-directed groundwater
guality management strategies

Resource-directed measures are directed at the water
resource itself. They focus on the water resource as an
ecosystem rather than simply on water itself asa
commodity. The following source-directed measures are
specified by the Act (Chapter 3):

a national classification system for water resources,
including groundwater;

determining a management class for each resource;
determining the “Reserve,” which includes the basic
human needs reserve (water for drinking, food
preparation and personal hygiene) and the ecological
reserve, which must be determined for all or part of
any significant water resource such asrivers, streams,
wetlands, lakes, estuaries, aswell as groundwater;
setting resource-quality objectives which represent
the desired level of protection of awater resource.

Groundwater quality management cannot be carried out
without intimate knowledge of the nature, extent, potential
yield and vulnerability of the resource. The relationship
between groundwater and surface water must also be
understood in order to facilitate effective management.

Thelogical unit for groundwater quality management is an
aquifer. Since aquifers are, in general, contained within a
surface water catchment, and since the surface water
catchment represents the most logical surface management
unit, the Department has adopted the catchment as the basic
groundwater management unit. Catchments may, however,
be subdivided into groundwater management areas for
better resolution where appropriate.

Inter-catchment influences and interactions will be
managed by exception. Thiswill specifically apply to
aquifers which transcend catchment boundaries.
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421 Resourceevaluation

Classification according to importance and vulnerability
will serve asthe basis for management of the country's
groundwater resources from the perspective of quality. The
classification system, however, must be integrated with the
resource classification system. Table 1 showsthe classes
that will be differentiated for the purposes of groundwater
quality management.

Fitness for designated beneficial uses remainsthe basis of
water resource quality management. Thiswill, in practice,

be implemented for groundwater by preventing impacts
on major aquifers and on those which provide asole
source of water supply. Impacts on minor aquiferswill be
controlled by impact assessments and impact consents
where appropriate.

The Department will establish maps indicating the
boundaries of the different classes. The scale and resolution
will be dictated by needs. The highest priority at present
will be for regional land-use planning.

Table 1. Classes that will be differentiated for groundwater quality management

AQUIFER TYPE

DESCRIPTION

Sole-sourceaquifer

An aquifer used to supply 50% or more of urban domestic water for a given area and
for which there are no reasonably available alternative sources of water.

after due process.

Major aquifer A high-yield aquifer system of good quality water.

Minor aguifer A moderate-yield aquifer system of variable water quality.

Poor aquifer A low- to negligible-yield aquifer system of moderate to poor water quality.

Specia aquifer An aquifer system designated as such by the Minister of Water Affairs and Forestry,

442  Anticipation of threatsto groundwater

The ability of the Department to anticipate threats will
depend on an understanding of the relationship between
potential causes and their impacts on the groundwater
environment. The national groundwater information system
will provide the Department with the key information
required to anticipate threats. The information system will
depend upon three main sources for the advance warning
required in order to act timeously. These are:

facility level monitoring (part of the source-based
control requirements);

regional and national monitoring; and
investigations and research.

Facility level monitoring will normally be prescribed as a
condition of the permission to operate a mine or facility
with the potential to pollute the groundwater. The
appropriate level of detail required for monitoring will be
site specific and will depend on the classification of the
aquifer at risk.

Regional and national-scale monitoring will be undertaken
by the Department and by other authorities contracted by
the Department. This monitoring will provide alower level
of resolution than facility level monitoring, but will provide
abasis for assessing macro trends in groundwater quality

Investigations and research form one of the cornerstones of
the Department’ s anticipatory approach to water quality
management. These functions serve to assess and quantify
those threats which areidentified as having potential to
impact on groundwater quality in future. Examples of
threats which have been identified and which require
quantification and strategic assessment before further
regulatory intervention is contemplated include;

abandoned and operating non-hazardous landfills;
acid mine drainage from closed mining operations;
herbicidesand pesticides;

animal feedlots and kraals;

fertilisers;

urbanisation;

pit latrines and soakaways, and

|eaking storage tanks.

423  Groundwater quality programmes
Development of regulatory initiatives and continuous
improvement in the effectiveness of protection of
groundwater will be achieved through national
groundwater quality programmes (see Section 6 below).
These programmes will be established with specific
objectives and will usually lead to improvements and
refinement of the regulatory system. The programmes
component of the Department’ s functional strategy will
serve avariety of purposes of which the following are
considered to be the most important:

development of new or more stringent Best Practices;
development of better enforcement processes,
identification of the need for and initiation of remedial
action; and

identification of areas of research and devel opment of
cleaner technologies.

A structured approach to the identification, prioritisation
and implementation of national groundwater quality
programmes will serve the important purpose of:

co-ordinating roleplayers from different sectors and
spheres of government towards a single objective; and
securing funding on a sustainable basis for priority
iSsues.
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424  Groundwater statusreporting

The national groundwater quality information system
provided for in the National Water Act providesabasisfor
routine auditing of the state of the groundwater
environment and for assessing the performance of the
regulatory system. The Department will execute an annual
audit on the status of the national groundwater resources
and will publish this report.

425 National groundwater quality guidelines and
objectives

National groundwater quality guidelineswill be set and

published by the Department. The water quality guidelines

which have been developed for surface water will be

adopted for groundwater.

Aquifer-specific water quality objectives will need to be set
in those instances where water quality has already

deteriorated or is naturally poor. Groundwater management
planswill be established for specific aquiferswhere thereis
aneed for groundwater quality objectiveswhich differ
from the water quality guideline values.

Action limits, which specify the point at which intervention
isnecessary, may need to be set up for aquiferswhere
degradation is anticipated. These action limits will become
part of the aguifer management strategy.

The National Water Act allows for the implementation and
enforcement of groundwater quality objectives. These
objectives must be integrated into catchment management
strategies.

426  Legal framework

Thelegal framework provided by the National Water Act
and the regulations promulgated thereunder will have to be
revised from timeto time. Such revisions need to be driven
by thoroughly researched initiatives based on national
priorities. The Department must at all times maintain the
capacity to identify needsfor new legislation, aswell asthe
capacity for implementation thereof.

42,7  Licencing of groundwater impacts

Normally groundwater impacts will not be permitted even
where no specific rights or existing uses are to be affected.
In some instances, however, groundwater quality
deterioration isinevitable. Such instancesinclude, for
example, cases where mineslocally depress groundwater
levels or whereindustrial and commercial farming
activities may affect quality by disturbing the natural
equilibrium.

In order to ensure that such inevitable deterioration is
managed in aresponsible manner the Department will use
itslicencing system in terms of the Act for certain activities
to make it possible to intervene in a proactive manner and
to impose conditions aimed at preventing unnecessary, and
perhapsirreversible, damage from occurring.

The Department will then allow such impactsonly if the
proponent has exhausted all reasonable options to avoid the
impact and where the entitlements of other water userswill
not be unreasonably affected.

428 Aquifer management plans

Aquifer management planswill be required to protect the
groundwater in specific areas where the nature and
intensity of development dictates that some form of control
would bein the interests of the affected community.

The Department has, through the National Water Act,
obtained the power to control any aquifer and to prescribe
special protection measures and groundwater quality
objectives where required. Ample provision for either the
assignment or delegation of powersto water management
institutions to assist in executing control measures have
been madein the Act.

Aquifer management planswill be integrated with
catchment management strategies.

4.3 Remediation strategies

Remedial actions make up an important part of
groundwater quality management functions. The
remediation of the effects of pollution is provided for in
section 19 of the National Water Act.

Remedial action is required where contamination of
groundwater is occurring or has already occurred, where it
is necessary to replenish the reserve and whereit is not
possible or practical to apply the law to enforce
remediation. Remedial action isthus usually warranted
where the responsible person or persons cannot be
identified or where the responsible persons have failed to
comply with the provisions of the law.

Thefollowing remedial actions have been identified:

prioritisation and evaluation of prioritiesfor remedial
action;

remediation of abandoned sites; and

emergency action procedures/plans for accidental spills.

In instances where groundwater contamination has
occurred, isoccurring, or may occur - and where such
contamination represents athreat to human health or to the
environment - the Department may intervene to facilitate
the required remediation.

Remediation will be implemented on a case-by-case basis
depending on therelative hazard and risk levels.
Remediation initiated by the Department will be financed
from funds voted by Parliament for the specified purpose.
In extreme cases a White Paper motivating the need for
remediation will be tabled in Parliament.
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Given the cost and technical constraints associated with
groundwater remediation the State must prioritise the
remediation sites according to actual and expected uses of
the groundwater requiring remediation, as well as social
and economic values.

Consultation with the public as well as key interested and
affected persons will take place. In particular, the affected
communities should be encouraged and assisted where
necessary to participate in problem definition, in agreeing
to the way in which the work will be executed, in setting
the required standards and in formul ating solutions.

Groundwater remediation may be initiated under a variety
of circumstances. The most common situations are:

groundwater has become, is becoming, or may in
future become, contaminated by sources for which no
responsible person(s) can beidentified; and
groundwater is threatened or has already been
impacted upon, by neighbouring operations.

Groundwater remediation which can be achieved through
enforcement of the National Water Act and other laws
which the Department can rely on is considered to be part
of conventional source-directed measures and does not
constitute remedial action. In some instancesthe
Department may, however, in the interests of affected third
parties, initiate remedial action and later recover the costs
from the responsible parties, also provided for by the Act
(Chapter 3).

4.4 Integrated regulatory functions

The Department will achieve the policy goalsthrough a
variety of integrated regulatory actions which will
include:

Source-directed measures such as control of sources
of potential contamination, including authorisations
for mines, enforcement of regulations and best
management practices,

Resource-directed measures such as resource
classification and setting of resource quality
objectives

national groundwater data acquisition analysis and
data management;

regulation or prohibition of land-use practices and
involvement in planning decisions;

control of water use;

co-ordination of groundwater quality management
activities and programmes;

provision of extension servicesto rural and peri-
urban communities and advice to the general public;
dissemination of public information, awareness
creation and capacity building;

clean-up of contaminated soils and groundwater; and
ensuring that effective enforcement takes place.

Note that the use of groundwater for reasonable domestic
consumption and for animal drinking purposes will not
specifically be controlled, unless community interests are
at stake.

4-6 Palicy and Strategy for Groundwater Quality Management in South Africa, First Edition 2000



5. REGULATORY INSTRUMENTS

Section 5
REGULATORY INSTRUMENTS

The reason for regulatory intervention, irrespective of the
tactics or instruments used, isto ensure that the policy
goals are achieved. Interventions seek to induce desirable
behaviour in polluters and potential pollutersand are
grouped into three categories:

Direct intervention in which the Department
commands certain behaviour or results from the
regulated community. The Department’s power is
derived from the law. Instruments may be either
reactive or proactive in nature and will usually focus on
the source of pollution.

I ncentive programmes in which the regulated
community isgiven some flexibility, within adefined
framework, to meet prescribed objectives. The
incentive to comply is derived from the preference for
flexibility among responsible sectorsin the regul ated
communities,

Supportive programmes in which the Department,
through its own resources and associated institutions,
provides assistance to the regulated community to
achievetheregulatory goals.

None of these categories are mutually exclusive. The
regul atory system thus contains elements of each. The mix
is determined by the nature of the pollution threat and the
sector concerned.

5.1 Directintervention relatingto
sour ce control

Direct intervention may be reactive or proactive. Reactive,
command-and-control instruments typically include laws,
regul ations and prosecutions. These instruments are the
most common. The present command-and-control
provisions relating to water quality include the following
under the National Water Act:

Chapter 3: Protection of water resources.

Chapter 4: Use of water - which also includes the
discharging of waste or water containing waste into a
water resource in whatever manner, aswell as
disposing of waste which may detrimentally impact on
awater resource.

Regulation 287 of 20 February 1976 promulgated under
the previous Water Act (1956). [Not yet repealed by
National Water Act (1998)].

Section 26 of the National Water Act (1998) and Section 2
of the Environmental Conservation Act empower the
Minister to make further regulations.

Further regulations are under consideration for the
following:

waste handling, transport, destruction and disposal;
discharge and impact consents;

underground storage tanks;

irrigation of effluents; and

land-based disposal of sewage sludge.

Proactive control instruments place the Department in a
position to pre-empt the need for reactive response by
providing a means for upfront involvement in planning
processes. The essence of these instrumentsisthat the
proponent, authorities and other stakeholdersresolve
concerns through negotiation at the planning stage.

Theinstruments at the Department’ s disposal include:

water use licences

general authorisations
compulsory licences
controlled activities
pollution remediation
emergency action.

The regulatory instruments which facilitate upfront
involvement are the provisions of:

Section 12 of the Water Services Act, 1997 in
connection with the submission of draft development
plans relating tointer alia present and planned water
uses.

Section 22 of the National Water Act (1998), which
makes all water uses - which are very widely defined
in Section 21 - subject to control.

Section 13 of the National Water Act (1998) which
providesfor the regulation or prohibition of land-
based activities which may affect the quantity or
quality of water.

Section 37 of the National Water Act (1998), which
makes it possible to regulate activities having a
detrimental impact on water resources by declaring
them to be controlled activities;

Section 39 of the Minerals Act (1991) which requires
approval of an EMP or the granting of temporary
authority before a proponent can commence mining
operations.

Section 20 of the Environment Conservation Act
(1989) which prevents anyone from operating a
landfill site without a permit.

Regulations in terms of Section 20 of the
Environment Conservation Act (1989) which make
Environmental Impact Assessments compulsory for
prescribed processes and activities.
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Other acts which provide the Department with an indirect
means of influencing groundwater quality are:

The Atmospheric Pollution Prevention Act, 1965
The Conservation of Agricultural Resources Act,
1983

The Development Facilitation Act, 1995

The Fertilisers, Farm Feeds Agricultural Remedies
Act, 1947

The Hazardous Substances Act, 1973

The Health Act, 1977

The Physical Planning Act, 1991

The National Environmental Management Act, 1998.

The above regulatory instruments are used to impose
conditions of approval that minimise the adverse effects of
the activity on the water environment. In particular, these
instruments are used to ensure that Best Practiceis
implemented on a site-specific basis.

Further proactive intervention is required. The Department

will useitsinfluence to bring power generation and certain

heavy industry under the control of an instrument similar to
that provided for by Section 39 of the Minerals Act, 1991.

The Department will, through consultation and co-
operation with other organs of state, also be implementing
impact consents to regul ate the impact of mining and
industrial activities on groundwater. Thisiswithin the
framework of the National Water Act. Those activities
which are to be controlled in future will be identified
through either the declaration thereof as controlled
activities, or through the promulgation of regulations.

5.2 Incentive programmes

The Department supports, and will promote wherever
possible, self-imposed discipline. Where the regul ated
community has the capacity to mobilise itself to develop
sectoral norms and standards, the Department will actively
participate in the process.

An example of an initiative which the Department views as
having been successful in the past isthe guidelinesfor the

design, construction, operation and closure of mine residue
deposits developed by the Chamber of Mines. Further
improvement of these existing standards and the
development of new standards of Best Practice will be
promoted.

Charges for water resources management may be used as
an instrument to encourage appropriate behaviour.

5.3 Supportive programmes

The Department will be expanding its support role in order
to influence sectors which cannot be controlled by direct
intervention or incentives. The protection of groundwater
inrural and peri-urban areasis of great importance but
cannot be achieved through conventional direct
intervention or incentive-based instruments. For these
sectors the Department will be deploying the following
instruments:

Research and development to build capacity, to
advance knowledge and understanding and to
develop new and better ways of improving
groundwater quality;

Best Practice guidelines to educate and build the
capacity of the community to regulate itself;
educational programmesto raise the level of
awareness and devel op skillsrequired to empower
communities to protect their groundwater supplies;
and

extension services to advise and assist communities
in their implementation and operation of groundwater
protection programmes.

The Department will need to co-operate extensively with
other authorities and non-government organisations that are
currently interfacing with communities which will benefit
from the above regulatory initiatives.

Upfront involvement in land-use planning decisionsand in
establishing the conditions under which land may be used
is central to the Department’ s pollution prevention strategy.
L and-use planning guidance notes and educational
literature will be used to give effect to this strategy.
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Section 6

GROUNDWATER QUALITY MANAGEMENT PROGRAMMES

Rational groundwater quality management programmes
will serveto develop the government’ s capacity to
implement the groundwater strategy. These programmes
are a cornerstone of the Department’ s capacity building
initiative and are described in this section.

6.1 Groundwater quality management
programmes

All the parts of agroundwater quality management system
arenot yet in place. Whilst some of the components are
fully operational, others have been only partially
implemented and some have yet to be started.

In order to develop and implement new components of the
groundwater quality management system the Department
will launch a series of groundwater quality management
programmes.

These programmes will have a clearly defined policy goal,

programme objectives, an action plan and afinite life span.

The purpose of each programme will thus be to develop
one or other component of the system and to oversee its
implementation into the operational regulatory system.

Programmes provide the means to drive continuous
improvement in the regulatory system. Assuch they are
central to progress. The following programmes will enjoy
the highest priority:

community water source protection;

public participation;

aquifer classification;

aquifer management system devel opment;
impact consent procedural system development;
facility level groundwater quality monitoring;
national groundwater information system
development;

land-use planning;

Best Practice;

underground storage of contaminated water;
resource level groundwater quality monitoring;
reserve determination;

identification of groundwater restoration priorities;
and

research and development needs and priorities.

6.2 Programme for community water
sour ce protection

6.21 Policy

The Department of Water Affairs and Forestry will seek to
ensurethat all points from which groundwater is abstracted
are adequately protected against potential pollution threats.
Minimum requirements regarding borehole construction

and wellhead zoning have been published and will be
prescribed for general application. Where the aquifer
requires aspecial level of protection, site-specific measures
will be required.

6.2.2  Objectives

Many of the man-made pollution threats to groundwater
resources, particularly in informal settlements, can be
countered through proper siting, appropriate design and
ongoing maintenance. These activities must be integrated
with the planning and control of other activities such as:

sewage disposal;
waste disposal; and
graveyards.

Activitieswhich usually take place close to the water
source (i.e. the borehol e or spring) are of particular
concern. These include:

standing waste water;
washing of clothes; and
stock watering.

Approachesto protection of the area around a borehole or
spring have already been devel oped extensively worldwide.
The specific objective of these approachesisto provide for
abuffer zone around the wellhead in which potentially
polluting activities are not permitted. The community plays
the central role in implementing such controls.

The wellhead protection programme requires further
refinement. In this regard the Department needs to consult
with interested and affected parties about the means of
implementation, firm up on zoning rules and train officials
to assist communities with on-site implementation.

6.23 Toolsand support
Two tools are used to facilitate wellhead protection:

minimum borehol e construction standards; and
wellhead zoning.

The minimum borehole construction requirements which
have already been proposed by the Department are suitable
for al production boreholes, ranging from hand pumps
through to production boreholesin well fields.

Wellhead zoning can be asimple and effective means of
protecting water sources. Zoning, which definesthe area
around the wellhead, is based on minimum setback
distances. Setback distances are determined on the basis
of travel times for pollutants.
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Even though the use of travel time as abasisfor defining
setback distancesis probably scientifically more
appropriate and defendable, the use of adefined distanceis
more easily implementable. In special cases, wherea
higher level of protection isrequired, site-specific
considerations are required.

Successful implementation of wellhead and source
protection at informal settlementswill depend on support
from the community which it is supposed to serve.
Extension services by the Department and training of the
community and its leaders are therefore key success
factors. An extension service and training programme thus
has to be devel oped and implemented. Key components for
such a programme include:

community involvement;

appropriate training and training aids;

the effective use of all resources - including those
outside of the Department (e.g. Department of
Health, NGOs etc);

ongoing and regular government and community
interaction; and

routine monitoring of groundwater sources.

This programme will require significant manpower
resources. It could beincorporated into the rural water
supply and sanitation initiatives.

6.3 Public participation

6.3.1 Policy

The Department of Water Affairs and Forestry will
actively promote participation of the public in decision
making regarding groundwater quality. Participation must
be facilitated within a structured framework whichinter
alia establishes both the rights and obligations of
participants.

6.3.2  Objective

The programme will put in place a guideline within which
public participation prescribed by the National Water Act
can take place, and will clarify the rights and obligations
of participants.

6.3.3 Implementation

Public participation already takes place under avariety of
circumstances and in avariety of ways. The Department
will, through a consultative process, seek to establish
norms and guidelines for participation. These will be
elaborated on and used as guidelines for future processes.

6.4 Aquifer classification programme

6.4.1 Policy

South Africa’ s groundwater protection will be based on a
differentiated approach, which distinguishes between
aquifers on the basis of importance and vulnerability.

6.4.2  Objective

The implementation of the Groundwater Quality
Management Strategy on the basis of a differentiated
groundwater quality protection approach cannot be done
without formal classification of aquifers.

Classification of South African aquifers needsto
differentiate between those requiring extensive protection,
those requiring protection based on best management
practices and those not requiring specific protection. In
particular, the classification system must recognise:

the high value of sole-source aquifers in South
Africa; and

the need for a pragmatic approach which allows for
site-specific factors to be considered.

Vulnerability of aquifers may also be taken into account in
the choice of appropriate protection levels. Thisfurther
refinement is best applied on a site-specific basis.

The aquifer classification programme requires further
development in order to finalise mapping and
classification, to develop rulesfor itsimplementation and
maintenance and to train officialsin its use. Thisforms part
of the resource-directed measures for water resource
protection currently being developed by the Department.

6.4.3 Implementation

The Department isresponsible for characterisation and
monitoring of groundwater resources of South Africa. Most
geohydrological information is stored in the National
Groundwater Database (managed by the Department).

The Department is currently in the process of producing a
national 1:250 000-scale geohydrological map series. The
groundwater database and the geohydrological map will be
used as abasis for compiling an aquifer classification map
of the country. The vulnerability information required for
the groundwater quality management classification can be
obtained from available 1:1 000 000-scal e vul nerability

maps.

A transparent classification processis to be used so that all
concerned areinformed as to how the classification was
arrived at. It is expected that initial classification will be at
anational and regional scale.

The classification isrelatively course. A developer or
landowner can therefore refine the classification on the
basis of available information and/or further investigation.
Similarly, other parties (individuals, farmers, local
authorities, non-governmental organisations, etc) may also
initiate refinement of the classification assigned to a
particular agquifer system.

In those instances where application or recommendation is
made for granting a special statusto an aquifer, a
comprehensive environmental impact assessment will be
reguired. Thefinal decision in thisregard will be taken by
the Minister of Water Affairs and Forestry.
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Reclassification procedures will be implemented by the
Department. It is expected that as more geohydrological
databecomes available, the classification will be refined.
Further, asthe classification is partially based on the
concept of beneficial use, it may be required that aquifers
bereclassified from timeto time.

6.5 Aquifer management programme

6.51 Policy

The Department will be adopting integrated catchment
management for the operational implementation of water
resource management. The basic management unit will be
acatchment.

Aquifer management will similarly follow an approach
which requires consideration of the whole aquifer system.
The management unit best suited to asystems approach is
an aquifer.

In order to rationalise and integrate surface and
groundwater resource management, catchment and aquifer
management must be integrated. The Department will
therefore include aquifer management within the ambit of
catchment management. The institutional structures which
are put in place for catchment management will therefore
al so be used for aquifer management.

6.5.2 Objective

Aquifer management plans will be required for designated
aquifers. These strategies will serveto achievethe
following objectives:

identify and initiate protection of groundwater quality
from degradation;

facilitate collection and management of groundwater
quality data;

identify areas of poor quality groundwater;

identify and facilitate implementation of remedial
action; and

prescribe yield limits.

Where aquifers are not designated as requiring an aquifer
management plan, routine groundwater quality protection
will be implemented through the catchment management
plan.

6.5.3 Toolsand support
Successful implementation of an aquifer management plan
will depend inter alia on:

the legal and institutional framework within which
the plan isto be implemented;

access to adequate groundwater resources and
demographic data;

effective public involvement and co-operation;
national water quality guidelines;

an effective enforcement authority; and

national Best Practice guidelinesfor sources of
pollution.

Theinstitutional framework within which aquifer
management plans can be established and implemented has
still to be set up. The National Water Act providesfor the
establishment by the Minister of Catchment Management
Agenciesfor Water Management Areas. Thiswill be done
in aphased and progressive manner. Until thesearein
place, the functions that they are intended to fulfil will be
handled by the Department.

6.54 Implementation

The action plans which will be required to achieve the
above objectiveswill be set up by the Catchment
Management Agency and will, as a minimum, detail:

aquifer boundaries;

aquifer characteristicsin terms of distribution,
quality, potential yield and vulnerability;
demographic characteristics;

inventories and projections of water demand;
objectivesin relation to quality, quantity and
beneficial uses;

management measures and actions,

special land-use restrictions; and

special source controls and remedial action;

The responsibilities of the Catchment Management Agency
implementing the aquifer management strategy will
include:

resource monitoring and dissemination of
groundwater data;

preparation of groundwater resource status reports;
development and maintenance of memorandums of
understanding with other authorities responsible for
land-use all ocation and source controls;

evaluation of applications and issuing of licences;
dissemination of public information;

public education and assistance;

implementation of remedial action;

co-operation with the authorities responsible for
source-based control to control the introduction of
contaminantsinto aquifers;

control of groundwater abstraction to provide for
sustainabl e utilisation and to prevent or minimise the
migration or intrusion of poor quality groundwater;
defining source areas and implementing the national
wellhead protection programme;

co-ordinating of related activities of water users and
of Water Management I nstitutions within a Water
Management area; and

promoting of co-ordination of itsimplementation
with the implementation of any applicable
development plan established under the Water
Services Act, 1997.
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The timeframe for implementation of aquifer management
will depend on theimplementation of integrated catchment
management frameworks and infrastructure. The aquifer
management programme will need to be closely co-
ordinated with the integrated catchment management
programme. In the interim, the programme will focus on
the development of the required national framework and
standards for aguifer management plans.

In someinstancesthe urgency of the situation will require
implementation of aquifer management plans before the
legal framework and infrastructure - which will enable
implementation of catchment management plans- isin
place. Aquifer management plans may thus be devel oped
for special designated aquifers before catchment
management plans are implemented.

6.6 Impact authorisations programme

6.6.1 Policy

The Department of Water Affairsand Forestry is
required, from timeto time, to assess and approve of a
variety of activities such as mining, industrial
development and agriculture, which impact on
groundwater. The Department will proceed to formalise
the assessment and approval process.

6.6.2 Objective

Groundwater impacts are inevitably associated with some
forms of development. Theseimpacts can in many
instances be identified and quantified before the
development proceeds. This programme will serveto put
in place guidelines - and prescriptionsif necessary - for
impact assessments and impact management measures
which will be required for prescribed types of activities.
Thiswill enable the Department to bring groundwater
impacts within its span of control.

6.6.3 Implementation

Impact authorisations must be given within the context of
the National Water Act. It requires alicensing process
which allows for public consultation and an appeal
process. This programme should serveto put in place
applicable regulations in terms of the National Water Act
and to devel op suitable departmental proceduresfor
processing licence applications.

6.7 Programmesfor facility-level
groundwater quality monitoring

6.7.1  Policy

The Department of Water Affairs and Forestry requires that
groundwater monitoring take place at those facilities and
installations which pose a potential threat to groundwater
quality. Thelevel of monitoring required by the
Department should be based on the classification of the
potentially affected aquifer system.

6.7.2  Objectives

The essential purpose of monitoring at facilitiesisto check
that the impact management measures which have been
implemented are achieving the agreed groundwater

objectives. To do this, monitoring is performed to detect
contamination and track the movement of contaminants
over time. The results of monitoring are then compared to
groundwater quality objectives, standards or trigger levels.
Groundwater quality monitoring is also used to check the
performance of impact management measures. The
monitoring system may thus also need to confirm that
certain critical components of the impact management
measures (e.g. liners) are functioning adequately.

The minimum requirements for the monitoring of landfill
sites - aready published by the Department - providesthe
basisfor Best Practice. Some refinement isrequired in
order to implement the Department’ s differentiated
protection approach.

The Department has to ensure that its officers have the
skillsand ability to eval uate groundwater-monitoring
networks. Appropriate training and continuing education
for operational staff must thus be implemented.

6.7.3 Toolsand support

Graded monitoring guidelines form the basis of monitoring
reguirements. The present guidelines need to be modified
such that the intensity of monitoring is appropriate for the
level of protection required and the anticipated threat posed
by the facility. Aspectsthat need to be addressed include:

number of boreholes;
freguency of monitoring;
variables of concern; and
reporting format.

A lesser, but still important, tool to be used by the
Department as part of the Groundwater Quality
Management Strategy isto facilitate ageneral awareness
regarding an appropriate monitoring practice. Thiswill
reguire the Department to publish short articlesin popular
and sector-specific journals and magazines and to give
presentations to various groups as a means of making
people aware of the need for facility monitoring and the
difficulties associated with such activities.

Groundwater quality guidelines and trigger levelswill need
to be defined. Two types of trigger levels are envisaged:

contamination detection limits; and
remediation intervention limits.

Standard trigger levels cannot be used owing to the
variability of groundwater quality throughout South Africa.
Thetrigger levels should rather be based on the ambient
water quality at the site of interest. In the absence of site-
specific data, ambient groundwater quality standards could
be based on the regional hydrogeological characterisation
of the area (published 1:500 000-scal e hydrogeol ogical
maps) and information from the national groundwater
quality monitoring programme. Site-specific investigations
will berequired to fix trigger levelsin most cases.
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6.74  Implementation

Groundwater quality monitoring must be implemented as
early aspossible. It istherefore proposed that monitoring
requirements and protocol s be defined at the same time that
thefacility design and construction standards are set.
Regular auditing of the monitoring results by the
Department isrequired.

6.8 National information programmes

6.8.1 Pdicy

The Department of Water Affairs and Forestry will
establish and maintain anational information system for
groundwater in South Africa

6.8.2  Objectives
The national information system mustinter alia provide
the basisfor:

establishing and tracking trends in groundwater
quality;

characterisation and classification of groundwater
resources;

monitoring utilisation of groundwater;

prediction of macro impacts; and

land-use planning guidance.

6.8.3  Implementation

The present management information system provides a
good starting point. This system will, however, need to be
updated to provide for better accessibility of dataand for
limited pre-processing. The management system must be
upgraded to facilitate on-line access and updating by the
Department’ sregional offices.

6.9 Land-useplanning programme

6.9.1 Policy

The Department of Water Affairs and Forestry will seek
to play an increasingly prominent role in influencing land-
use planning processes and decisionsin order to provide
the best possible level of protection to groundwater
resources in addition to its regulatory ability to regulate or
prohibit land-based activities. Land devel opment
objectives (LDOs) will, in future, need to be set only after
due consideration of impacts on groundwater.

The programme will serve to establish the legal and
administrative framework within which the Department
can exercise the appropriate level of influence over land-
use planning decisions, and the regulation or prohibition
of land-based activities

6.9.2 Implementation

The programme will establish a framework for capacity
building of officials to enable them to inform decision-
makers. Land-use planning guidance notes will be
developed and distributed widely to all public and private
sector institutionsinvolved in planning.

6.10 Best practice programme

6.10.1 Policy

The Department of Water Affairs and Forestry assumes
the responsibility for facilitating processes for the
development of Best Practice guidelines which will serve
to protect groundwater resources. The regulated
community concerned will be encouraged to take the
initiative in developing the required guidelinesin
accordance with the requirements of the National Water
Act.

6.10.2 Objectives

Best Practice guidelines establish the norms for
infrastructural development activities. These norms
provide a standard against which to assess measures
which are implemented to prevent or minimise
groundwater impacts.

6.10.3 Implementation
The programme will serveto put in place a structured
framework within which the Department can initiate and
facilitate the development of guidelines. Guidelines
which, for groundwater protection, require priority
attention are:

sanitation for semi-rural and urban settlements; and

remediation of contamination from leaking
underground storage tanks.
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7. INSTITUTIONAL ARRANGEMENTS

Section 7

INSTITUTIONAL ARRANGEMENTS

Water quality management, and specifically groundwater
quality management, must take place within the
framework provided by the National Water Act and
within the Department’ s organisational and other
institutional structures.

7.1 Theorganisational partsand the
players

The Department will assume the leading role for
groundwater quality management at national level and
will rely on the following additional roleplayers;

Catchment Management Agencies

Water User Associations

Other national government departments;
Provincial and local government departments;
the research community;

the affected community;

the regulated community.

Theinstitutional structure must be designed to facilitate
co-operative governance. For thisto be possible,
organisational structures will be designed to promote
communication between officials responsible for policy
implementation as well as routine administration, e.g.
authorisations and licences.

7.2 Organisational strategies

The Department’ s organisational approach is based on
centralised planning and decentralised implementation at
regional and catchment level. Decentralised
implementation of source-directed, resource-directed and
remediation measures will be implemented with a
catchment level focus. Groundwater quality management
will be devolved incrementally to thislevel.

Groundwater is best divided into aquifersfor efficient
management. However, since aquifers are usually
contained within a catchment in South Africa, it has been
decided to manage both surface and groundwater at
regional and catchment level.

Devolution of management to catchment level will
improve community participation in water related
management functions. The Department’ s extension
serviceswill be deployed at thislevel.

7.3 Organisational restructuring

Restructuring of the Department will follow from
introduction of institutional structuresfor integrated
catchment management. The National Water Act requires
the establishment of Catchment Management Agenciesin
aphased and progressive manner and to manage water
resources on the basis of Water Management Areas,
which will be catchment orientated. Until a Catchment
Management Agency is established, all powers and duties
of a Catchment Management Agency rest in the Minister
(Section 72 of the Act).

In theinterim and until national environmental policy has
been clarified the Department will continue to operate
within the current organisational structure.

Owing to the emphasis on surface water in the past,
capactiy for groundwater quality management is limited.
Thiswill need attention during the restructuring stage.

7.4 Community participation in
groundwater quality management

Community participation in water resource management
and more specifically groundwater quality management
will be facilitated by Catchment Management Agencies
through formal structures. Water User Associations will
be established wherever aneed arises. These associations
will assume responsibility for arange of water resource
activities in the context of groundwater management, for
their mutual benefit.

7.5 Research and development

The current focus of the Department’ s research and
development is through the Institute of Water Quality
Studies and the Water Research Commission. Other
organisations, however, also play an important rolein
water related research. Representatives of the mining
industry, of industry and of research organisations are
expected to be involved in the departmental initiativein a
more structured manner in future.
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8. ENABLING THE GROUNDWATER QUALITY MANAGEMENT STRATEGY

Section 8

ENABLING THE GROUNDWATER QUALITY MANAGEMENT

STRATEGY

Creating an enabling context involves placing the people
who will implement the management strategy in a position
to do so in a coherent and consistent manner. It also means
facilitating planning by those involved in implementing the
strategy and eval uating the consequences of their decision-
making. The elements listed below are considered
necessary pre-requisites for the creation of the enabling
context.

Knowledge: Thoseimplementing the strategy must know
what the strategy entails and what must be done.

SKkills: Thoseimplementing the strategy must have the
skillsto do what isrequired of them. Thisincludes
managerial and technical skillsto evaluate situations and
make decisions.

Will: Institutions, organisations and individualsinvolved
must have the motivation to do what isrequired. Where this
will is not present, enforcement becomes necessary.

Mandates: People placed in positions of responsibility
must have a mandate to act.

Developing the enabling context requires the drafting of
supporting legislation, regulations, operational guidelines
and procedures and staff training. The enabling
environment that will be covered in the National Water
Resource Strategy provided for in the National Water Act
is not specifically dealt with here.

8.1 Instruments needed

The following sections focus on therole of the instruments
listed below in creating the enabling environment with
particular emphasis on the Department’ s own resources:

operational guidelines and procedures,
technical guidelines; and
training and development.

8.2 Operational guidelinesand
procedures

Operational guidelines are required to assist the
Department’ s officialsin executing their work in a coherent
and consistent manner. These guidelines prescribe how to
carry out functions and allocate responsibilities for their
implementation. Some technical guidance is also necessary
to assist officials in making judgmental evaluations.

Operational guidelines have been devel oped to implement
core components of the management plan.

Those dealing specifically with mining related issues form
part of the Department’s M-sub-series of the category
Management Strategies and Instruments. To date, two
guidelines have been produced:

M 1.0: Control over the alteration in the course of a
public stream; and

M 2.0: Financial provision for the rehabilitation of
land disturbed by mining activities.

Further guidelines which form part of the sectoral strategy
for the mining industry are being developed for the
evaluation and processing of EMPRs and for mine
closures.

Further guidelines are proposed to augment the available
set and to specifically focus on groundwater. The following
are being developed or are under consideration:

Determination of the reserve for groundwater
resources

Aquifer classification

Evaluation of mining authorisations

Evaluation of environmental impact assessments
Requirements for impact consents.

8.3 Technical guidelines

Technical guidelines are required where the avail able best
practice guidelines are not adequate. The Department’s
“minimum requirements’ already provide agood basis for
BATNEEC (best available technology not entailing
excessive cost) guidelines for waste management in
general. These documents require revision to cover waste
from cradle to grave and to accommodate the Department’s
differentiated protection policies. The following technical
guidelines are under consideration:

Geohydrological investigations for potential sources
of groundwater contamination

Contaminated site assessment and restoration
Contaminant modelling and risk assessment
Community water source protection

Land-use practices.

The regulated communities must be encouraged to support
development of these guidelines. The Department must
provide input into this process and ensure that its
requirements are taken into account.
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Where suitable guidelines do not exist and where the
regulated community does not take the initiative to produce
the required guidelines timeously, the Department will
generate them. Although the emphasis of the guidelines
will be on the protection of the water environment, other
environmental aspectswill also beincluded where

appropriate.
8.4 Training and development

Itisofficial Departmental policy (Personnel Circular 22 of
1989) to take responsihility for training and developing its
staff. Departmental training programmes aim to satisfy
general training needs of the Department and are the
responsibility of the Sub-directorate Training.

Until recently, occupation specific training occurred mainly
through an informal mentorship system. Occupation-
specific training for staff involved in water quality
management became a high priority when the Department
changed its approach to water quality management in 1989.
The successful implementation of this approach required
staff involved in water quality management to understand
the Department’ s water quality mission and goals, water
quality strategy and the role and functions of water quality
management within this strategy. Therefore advisory
committees for occupation specific training were
established within the Department in 1989.

The Department favours two overall methods of training:

in-house; and
externally by an academic institution.

Courses presented by universities and technicons only
partly satisfy the current training needs of the Department.
Therefore the Department is proceeding with the
development of itsin-house training programme.

In-house training should recognise the need for more on-
the-ground training. A problem-solving approachis
recommended, where trainees are encouraged to present
case studies of actual problems being experienced in the
field. Solutions can be workshopped and sanctioned by the
responsible Director. This approach will assist in
establishing consistent decision-making principles. Once a
consistent framework is established, management will have
greater confidence in extending the mandate of field
personnel.

8.5 Extension services

Departmental officialsin regional offices have, in the past,
concentrated on enforcement functions. These functions
will remain important but will be augmented by advisory
extension services. Thiswill involve training of officialsto
assist communitiesto protect their groundwater. These
services may be combined with advisory services required
for groundwater resource development and sanitation at
community level.

8.6 Legal instruments

The National Water Act allows the Department to put the
required proceduresto deal with licence applicationsin
place.

The following additional laws will play an important part
in supporting implementation:
- Water Services Act (Act 108 of 1997);
National Environmental Management Act (Act 107 of
1998);
Minerals Act (Act 50 of 1991)
Environmental Conservation Act (Act 73 of 1989).
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Section 9
DEFINITIONS

Aquifer!
A geological formation which has structures or textures that hold water or permit appreciable water movement through
them.

Catchment*
The basic geographic unit of water resource management. That is the area from which any rainfall will draininto a
watercourse/s or part of awatercourse, through surface flow to acommon point/s.

Functional strategy
Defines which functions will be performed and sets out the strategy for carrying out the tasks needed to implement a

policy.

Impact consents
Form part of awater use licence and rel ate the extent of permissible groundwater impacts.

Groundwater
Water contained in an aquifer.

Policy
Sets out the guiding principles and course of action adopted or proposed by a government, business organisation or
individual in order to meet specific objectives.

Policy objectives
Define the aims that a particular policy seeksto achieve.

Pollution
Thedirect or indirect alteration of the physical, chemical or biological properties of awater resource so as to makeit:
a) lessfit for any beneficial purpose for which it may reasonably be expected to be used; or
b) harmful or potentially harmful:
(ad) to the welfare, health or safety of human beings;
(bb) to the resource quality;
(cc) to property.

Principle
A fundamental truth or law used as the basis of reasoning or action.

Remediation
Includes al actions required to restore the water resource. It includes management action and physical infrastructure and
may, in the case of groundwater, involve purification or removal of contaminated soils.

Reserve!
The quantity and quality of water required:
(@) tosatisfy basic human needs by securing a basic water supply, as prescribed under the Water Services Act, 1997 (Act
No. 108 of 1997), for people who are now or who will, in the reasonably near future, be:
(i) relying upon;
(i) taking water from; or
(iii) being supplied from,
the relevant water source; and
(b) to protect aquatic ecosystemsin order to secure ecologically sustainable development and use of the relevant water
resource.

Protection®

In relation to a water resource, means.

a) maintenance of the quality of the water resource to the extent that the water resource may be used in an ecologically
sustainable way;

b) prevention of the degradation of the water resource; and

c) therehabilitation of the water resource.

Policy and Strategy for Groundwater Quaity Management in South Africa, First Edition 2000 9-1



9: DEFINITIONS

Sour ce protection
Source protection and wellhead protection are used interchangeably in this document to refer to actionsimplemented in a
zone designated to protect abstraction wells or arecharge area.

Strategy

Defines the organisational and functional approach, focus, resources and any other elements that will be used to carry out a
course of action or policy in business or government. A strategy can be formulated only after policy goals have been
determined. Strategy must be based on an accurate eval uation of the resources available to achieve the goals and the likely
obstaclesto be overcome.

Waste

Includes any solid material or material that is suspended, dissolved or transported in water (including sediment) and which
isspilled or deposited on land or in awater course in such avolume, compaosition or manner asto cause, or to be
reasonably likely to cause, the water resource to be polluted.

Water resource*
Includes awatercourse, surface water, estuary or aquifer.

!Definitions taken from National Water Act (Act 36 of 1998).
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