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Abstract

The uniform effluent standard approach is presently used in the RSA to control pollution from point sources. Water quality in the RSA is
gradually deteriorating and social and economical changes taking place affect water quality and the way in which it is managed. A new ap-
proach, which combines the receiving water quality objectives and pollution prevention approaches, will be used in future to control pollu-
tion from both point and non-point sources. The receiving water quality objectives approach to control input of non-hazardous pollutants
and the pollution prevention aproach to control input of dangerous or hazardous substances to the water environment will be used.

Introduction

Water quality management in the RSA started with the Union
Health Act 36 of 1919, which gave the Chief Health Officer of the
Public Health Department the responsibility to control pollution
by ensuring that ‘the best known or the only or the most prac-
ticable methods’ for sewage disposal were being used. This al-
lowed the Chief Health Officer to prevent the disposal of effluent
from sewage treatment works into water courses. The promulga-
tion of the Water Act, 54 of 1956, and later amendments, notably
the Water Amendment Act, 96 of 1984, broadened water quality
management. Industrial effluent, and sources other than effluent,
¢.g. water which arises as a by-product from industrial and mining
activities and seepage or storm-water runoff from a site, were made
subject to pollution control regulations. The state was also given
powers to counteract pollution before it takes place.

As a result of changing demands the Department is shifting its
emphasis from resource development to resource management.
This shift in emphasis is also accompanied by a greater awareness

of water quality and how it should be managed properly. Water -

pollution control plays a key role in water quality management.
Up to now the Department controlled water pollution from point
sources by requiring effluent to meet uniform general and special
effluent standards which were set at technologically and
economically feasible levels. Relaxation of these standards could
be negotiated for periods of time, while technological, economical
and sociopolitical issues were considered, often without the benefit
of knowing the impacts of the standard or the impact of its relaxa-
tion on the quality of the receiving waters.

The uniform effluent standards have now been applied for more
than two decades and it is believed that, in general, they have
served a good purpose. They limited the rate of deterioration in water
quality, focused attention on pollution and resulted in im-
provements to waste-water treatment technology and water
management., However, despite these efforts to control pollution,
the quality of our water resources is continuing to deteriorate.

This is clear from e.g. the salinity problems being experienced in
the Vaal River system, and eastern and western Cape, severe
eutrophication problems in the PWV area and acid mine drainage
and sulphate pollution in the Olifants and upper Vaal River
catchments. ’
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To counter the deterioration of water quality in the RSA and to
meet the challenges of the future the Department is adopting a
new approach to water pollution control. In this paper different
approaches to water pollution control are described and it is shown
how the Department’s new approach fits into this framework.
Finally some of the initiatives that are being taken to implement
the new approach are discussed.

Different approaches to water pollution control
Uniform effluent standard (UES) approach

The UES approach aims to control the input of pollutants to the
water environment by requiring that effluent comply with uniform
standards. The underlying philosophy to the UES approach is that
zero pollution (from point sources) is a desirable, ultimate goal.
Therefore, these uniform standards are usually set so as to achieve
pollutant concentrations in effluent using the ‘best available
technology not entailing excessive costs’ (BATNEEC) to treat ef-
fluent. This approach has been adopted by the European
Economic Community (EEC) and also forms the basis of the pre-
sent pollution control activities of the Department of Water Af-.

fairs.
The UES approach to water pollution control has several

drawbacks (Department of Environment, 1988). It is focused on
effluent and largely ignores the impacts of effluent discharges on
water quality in receiving waters. In cases where there are multiple
point sources of a particular pollutant, or where there are high
background levels arising from non-point sources, the UES ap-
proach may fail to protect the quality of “water resources. The
UES approach is also not necessarily cost-effective because it re-
quires all effluent to comply with the same standards, irrespective
of variations in the assimilative capacity of the receiving waters or
of the cost involved. It provides no incentive for industry to locate
at the most advantageous environmental location. It provides no
framework for control of non-point sources and consequently can-
not guarantee that quality objectives in receiving waters will con-
tinue to be met.

The UES approach has two main advantages. It is simple, more
comprehensible and more straightforward for regulators to apply.
If standards are revised frequently to incorporate the best pollu-
tion abatement technology, it should have the effect of minimising
poliution from point sources.

Receiving water quality objectives (RWQO) approach

The RWQO approach to water pollution control involves the
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specification of water quality requirements in receiving waters and
to control point and non-point sources of pollution to such an ex-
tent that these water quality requirements are met. It is based on
the acceptance of the principle that receiving waters have a capaci-
ty to assimilate pollution without detriment to accepted uses for
the waters concerned. The United Kingdom has a well established
framework for water pollution control based on RWQO {Depart-
ment of the Environment, 1988). It was formalised through a
system in which the uses for which a water body is suitable are
defined. On the basis of these uses, the concentrations of water
quality variables in the water body which must not be exceeded are
specified. Pollution from point sources is then controlled by set-
ting site specific effluent standards which take into account the
contribution of non-point sources and the RWQO. A similar ap-
proach, the waste load allocation approach, was developed in the
United States of America (Thomann and Meuller, 1987).

The RWQO approach has several advantages. Because it is
focused on managing the quality of receiving waters in such a way
that there is minimum interference with legitimate uses of those
waters, it has to consider both point and non-point sources of
pollution. It is cost-effective because, by considering the
assimilative capacity of receiving waters for particular pollutants,
it minimises the level of control required for adequate protection

- of water uses. It also provides an incentive for industry to locate
where receiving waters are less sensitive to pollution.

The drawbacks of the RWQO approach are that:

® from a regulatory point of view, it is technologically much
more demanding because it requires a thorough investigation
and understanding of the fate of pollutants in the water en-
vironment and their impact on water uses; and

@® because it leads to site specific effluent standards being
specified, it is also not as straightforward as the UES ap-
proach to apply.

Pollution prevention approach

Some pollutants are regarded as hazardous or dangerous because
they represent a major threat to the water environment as a result
of their toxicity, persistence, and capacity for bio-accumulation.
The RWQO approach to managing these pollutants is considered
to be inappropriate. It is often difficult to set safe receiving water
quality objectives because too little is known about the properties
of these pollutants and the potential long-term risk they pose to
man and the environment. Therefore, an approach based on
limiting or, preferably, preventing their input into the water en-
vironment was developed to control the presence of hazardous or
dangerous substances in the water environment.

Different strategies were recommended for controlling the input
of dangerous substances into receiving waters. In the UK (Depart-
ment of the Environment, 1988) it was recommended that in-
dustries discharging significant amounts of these substances
should be required to comply with effluent standards based on
BATNEEC. Such industries should also be required to ‘carry out
all other functions ... in accordance with best practice and in a
manner that renders any emissions that do occur harmless and in-
offensive to people and the environment as a whole’. In the United
States (World Environment Centre, 1985; US EPA, 1988), con-
cepts of pollution prevention and waste minimisation were in-
troduced to control inputs of dangerous or hazardous substances to
the water environment. These concepts focus on source reduction
and recycling to minimise wastes and can involve reduction of the
quantity of waste or reduction of the toxicity of the waste, as long
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as it minimises present and future threats to human health and the
environment.

New approach to water pollution control in the
RSA

Major economical, political, social and demographic changes are
taking place in the RSA. For example, our economy seems to be
changing from one being dominated by a few large enterprises to
one in which the informal sector and small businesses will play an
increasingly important role. Changes are taking place in urbanisa-
tion patterns. The traditional high-cost low-demsity urban
developments, which catered for the needs of the white population
group, have been overtaken by development of large low- cost
high-density urban areas to cater for the rapid urbanisation of the
RS8A’s growing black population. These changes have impacts on
water quality. For example, typical high-cost low-density urban
areas have sophisticated waste management systems (sewers,
sewage treatment plants) that act mainly as point sources of pollu-
tion which can be controlled easily. In contrast, some of the low-
cost high-density urban areas have unsophisticated waste manage-
ment infrastructure (e.g. pit latrines) and act mainly as non-point
sources of pollution which are difficult to control (Ashton and
Grobler, 1988).

Faced with the gradual deterioration of water quality and the ex-
pected changes described above, the Department decided to adapt
its approach to water quality management to ensure that it will
continue to meet its obligation namely: ‘To ensure that water of an
acceptable quality for recognised water uses, such as urban, in-
dustrial, agricultural, recreational and environmental conservation
uses, continues to be available’ (Department of Water Affairs,
1986). '

In reviewing its pollution control activities the Department has
stated several principles which form the basis of its new approach.
These are:

® The desired quality of a water resource is determined by its
present and/or intended uses. This quality should be stated as
a list of water quality objectives.

® It is accepted that the water environment has a certain, usual-
ly quantifiable, capacity to assimilate pollutants without
detriment to predetermined quality objectives.

®  The assimilative capacity of a water body is part of the water
resource and, as such, must be managed judiciously and
shared in an equitable manner amongst all water users for the
disposal of their wastes.

® For those pollutants which pose the greatest threat to the en-
vironment, because of their toxicity, extent of bio-accu-
mulation and persistence, a precautionary approach aimed at
minimising or preventing inputs to the water environment
should be adopted.

The Department’s new approach to water pollution control com-
bines the RWQO and the pollution prevention approaches. It in-
volves using:

® the RWQO approach to control non-hazardous pollutants;
and

® the pollution prevention approach to control hazardous
pollutants,

In its new approach the Department also recognises both point
and non-point sources as major sources of pollution, both of which




should be controlled. The Department’s new approach is similar
to the one which is recommended for the UK (Department of the
Environment, 1988).

Although a new approach to water pollution control is being
adopted it cannot be implemented overnight. The skills, technolo-
gies, policies and strategies required to implement the new ap-
proach still have to be developed. Therefore, the Department will
continue to enforce the general and special standards as it has done
in the past, while it is gradually implementing the new approach.
The Department plans to consult the water industry in the
development and implementation of its new water pollution con-
trol policies and strategies.

Implementation of the new approach

Implementation of the Department’s new approach to water pollu-
tion control requires that several water quality assessment
technologies, and the skills needed to apply them, are locally
available. Many of these technologies and skills are not well
established in the RSA. Therefore, the Department has taken
several initiatives, which are described below, to ensure the
availability of the required technologies and skills in the RSA.

Water quality monitoring systems

Managing water quality requires information about what the water
quality is, how it changes over space and time, and how it responds
to management actions, such as pollution control. This infor-
mation is obtained from water quality monitoring programmes.
Although monitoring programmes are ostensibly implemented to
provide information required for managing water quality, they
seldom achieve this. The remedy is to view, and design, monitor-
ing programmes as information systems (Ward er al., 1986).

The Department operates three major water quality monitoring
programmes. Two of these are aimed at determining what the
quality of South Africa’s surface and ground-water resources are.
The third is designed to provide information on water quality in
effluent and is used mainly for monitoring compliance to pollution
control regulations. Although these monitoring programmes have
been in operation for some time, it was found that they suffer from
the ‘data-rich but information-poor’ syndrome which means that
they do not meet the information requirements of water quality
managers. These water quality monitoring programmes are being
redesigned, according to the procedure recommended by Ward
(1988), to improve their performance as information systems. It is
anticipated that the following monitoring systems will be
developed eventually, each providing for the information needs of
different kinds of water quality management activities.

® National monitoring system: A national water quality
monitoring system will be operated to provide information on
what the water quality is throughout the country and how it
is changing. It will specifically avoid trying to provide infor-
mation on why the water quality is what it is.

® Catchment monitoring systems: Catchment-specific
water quality monitoring systems will be operated to provide
the information required to manage water quality in a specific
catchment. In their design, recognition will be given to water
uses, water quality problems, and management strategies
which are specific to a particular catchment. These monitor-
ing systems will address the issue of why the water quality is
what it is and will provide information on the effectiveness of
the water quality management strategies being employed.

® Compliance monitoring systems: An important part of
the Department’s overall water pollution control strategy is to
enforce effluent standards. A monitoring system for assessing
compliance with effluent standards is required.

®  Project monitoring systems: It is realised that none of the
monitoring systems mentioned above can completely satisfy
the information needs of specific water quality investigations
or research projects. If such an investigation requires infor-
mation which cannot be obtained from the existing monitor-
ing systems, a monitoring system designed to meet its specific
requirements must be implemented. Upon completion of
such a project its monitoring activities will cease.

To improve the monitoring programmes operated by the Depart-
ment, it provided for staff straining by sending people to attend a
short course on monitoring systems design. The Department’s
first priority now is to develop the national monitoring system to
enable it to regularly report on the status of surface water quality
in the RSA. The Department, CSIR and the Water Research
Commission are involved in the design of the national monitoring
system. The Department is also examining the use of water quality
indices for reporting on water quality. It has also started designing
catchment monitoring systems for the Hartbeespoort and Vaal
Dam catchments and has formed a task group to start working on
the design of compliance monitoring systems.

Waste load allocation

The concept of waste load allocation (WLA) is central to the
RWQO approach to water pollution control. In principle, WLA is the’
assignment of allowable discharges to a water body in such a way
that the water quality objectives for designated water uses are
being met. Principles of benefit - cost analysis are used in these
assignments. It involves determining water quality objectives for
desirable water uses, understanding the relationships between
pollutant loads and water quality and using these to predict im-
pacts on water quality. The analysis framework also includes
economic impacts and sociopolitical constraints (Thomann and
Meuller, 1987).

There are several factors which hamper WLA investigations to
be done immediately on a wide scale. The most important are the
lack of skilled people in this field and a lack of locally tested
models for simulating the water quality response of receiving
waters to discharges of a variety of pollutants. However, the
Department has started using WLA investigations to determine
allowable discharges from some major industries. In the process
the people involved are acquiring the necessary skills and some of
the models required are being developed and tested. We foresee a
rapid increase in the number of WLA investigations being done, as
they form the backbone of the RWQO approach to water pollution
control.

Health and environmental risk assessment

The classification of pollutants as hazardous or dangerous, thereby
requiring that the pollution prevention approach should be
adopted for their control, has to be done on the basis of the risks
posed to human health and the water environment. Health and en-
vironmental risk assessment concepts were used to compile lists of
hazardous pollutants such as the list of ‘priority pollutants’ in the
USA and the ‘Red List’ of substances in the UK.
Risk assessment is carried out in four steps:
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® hazard assessment examines the evidence that 2 substance
detrimentally affects human health or the environment;

@ dose-response assessment examines the evidence relating 1o
the dose of a pollutant and its impact on health and the en-
vironment;

® exposure assessment identifies the populations exposed and
the routes through which they are exposed; and

® risk management deals with the decisions and actions taken to
limit risks and communicate risk information to water users.

It is vital to understand how people think about risks, especially in
a diverse society like ours. Without such understanding, well-
intended policies and actions are likely to be ineffective.

Skilled manpower and the technology needed for risk assessment
are required to allow information on risks to be incorporated in
our management of dangerous or hazardous substances in the
water environment. The Department is trying to promote research
and development in this area by supporting research proposals on
this topic submitted to research funding organisations such as the
Water Research Commission and the Foundation for Research
Development.

_Policy analysis and development

Economical, social and political changes taking place in our society
alter water quality requirements, affect water quality, and have im-
portant implications for policies and strategies to control water
pollution. These changes and their water quality impacts must be
anticipated in time to allow for the development of appropriate
policies and strategies to deal with their impacts. Therefore, pro-
jections of likely future scenarios are required from which informa-
tion can be obtained on what type of water pollution problems to
expect, and when and where these problems are likely to occur. In
this respect, projections of the likely consequences for water quali-
ty and pollution control strategies of the rapid urbanisation of our
black population and the increasing role of small and informal
businesses in our economy are high priorities.

South African society is, characterised by its complexity (e.g. dif-
ferent cultures and different standards of living) and the major
changes it is undergoing. It may be found that present policies,
which are often based on those of highly developed western coun-
tries, will not be appropriate for managing water quality in future.
Regular review is required of water quality management policies
and strategies with respect to their acceptance by different sectors
of our society and their effectiveness in maintaining acceptable
water quality.

Now that the Department is adopting a new approach to pollu-
tion control which accepts firstly that receiving waters have an
assimilative capacity for wastes, and secondly that this capacity
should be regarded as a resource, what should its policies be regar-
ding the management of this resource? Should it allocate 100% of
the assimilative capacity to polluters or should it always allow for a
safety factor by never allocating more than say 60% of if? Should
all the available capacity be allocated to existing polluters or
should some be held in reserve for future allocation? Should it
charge polluters for the assimilative capacity allocated to them and
if so, should polluters be allowed to trade their allocated capacity
amongst themselves?

The Department has requested the Foundation for Research
Development at CSIR to initiate a special programme which
will address the issues of scenario planning and policy analysis in-
sofar as it affects water quality management in the RSA. It is
hoped that such a special programme will contribute to the
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development of skills required by the Department for reviewing
and updating its water quality management policies and strategies.

Water quality management strategies for drainage basins

The Department realises that proper water quality management
requires comprehensive water quality management plans for each
large drainage basin in the RSA. This was one of the main pur-
poses of regionalisation, and the development of such comprehen-
sive management plans will soon be started in the different
regions. The development of these plans requires a thorough
understanding of the fate of poliutants in the environment and has
to be done by people skilled in both the quality and quantity
aspects of water resource analysis. Furthermore, it requires the
availability of water quality models that can be used to simulate the
water quality response of a complete drainage basin
to alternative management options. The models which are present-
ly available can do this to some extent for eutrophication and
salinity but need to be extended to incorporate other water quality
variables. The development of water quality management plans
also requires reliable information on the status of and trends in im-
portant water quality variables in these systems. This information
is presently unavailable for most drainage basins but will become
available as a result of the new monitoring systems which are now
being implemented.

Considering these limitations, one may want to put off the
development and implementation of water quality management
plans for drainage basins until most of these limitations have been
overcome. However, the sooner the process is started the better.
Although the initial water quality management plans may not be as
comprehensive as they should be, they will enable critical shor-
tages in skills, technology and information to be identified, thereby
allowing these to be specifically addressed. The development of
comprehensive water quality management plans for all drainage
basins in the RSA is a major undertaking which will take a long
time to complete.

Conclusions

® Up to now the Department has adopted the UES approach to
control pollution from point sources. Water quality in the
RSA is gradually deteriorating and major social and
economical changes, which will influence water quality and
the way in which it is managed, are expected. To be able to
meet these challenges the Department of Water Affairs is
adopting a new approach to water pollution control as part of
its overall water quality management strategy.

@ In future a combination of the RWQO and pollution preven-
tion approaches will be used to control pollution from both
point and non-point sources. The RWQO approach will be
used to control input of non-hazardous pollutants, while the
pollution prevention approaches will be used to control input
of dangerous or hazardous substances 1o the water environ-
ment.

® It is not possible to change immediately from the old to the
new approach. Therefore, the enforcement of the present
uniform general and special standards will continue, while
the skills, technologies, policies and strategies required for
controlling pollution according to the new approach are being
developed and gradually implemented. The Department
plans to consult water industry regularly in the development
of its water quality management policies and strategies.

® The Department has already taken several initiatives to im-
plement the new approach. It has started training its own



staff and is encouraging its consultants and others in the:
water industry to do the same. Water quality monitoring pro-
grammes are systematically being redesigned to improve their
performance as management information systems. It has
started using waste load allocation investigations to arrive at
site specific effluent standards based on receiving water quali-
ty objectives. It plans to start shortly with the development
and implementation of comprehensive water quality manage-
ment plans for drainage basins. The Foundation for Research
Development at CSIR was requested to fund special pro-
grammes on risk assessment and policy analysis through
which skills in those areas can be established in the RSA.
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