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ABSTRACT This paper reviews the water institution: legal framework, water policy and administration, in South
Africa with particular reference to the mining areas drained by the Wonderfonteinspruit River. The main aim was
to examine the effectiveness in the implementation of the institutional setting for water resources management in
the area. This was done by analysing the grey areas in existing policies and their implementation making use of
government publications: policies on water resources and mine waste management, literature on water policy, the
models applied in other parts of the world and indicators of sustainable water resources management. Findings
indicate that the current status is a result of disintegrated implementation mechanisms of the water institution as
a result of the weak linkages between the three components of water institution. Based on these findings, a
conceptual model on aligning policy and implementation was developed to improve reform and implementation,
thereby promoting sustainable development.
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INTRODUCTION

Globally the availability of water has been
characterized by constraints in the form of un-
economical use of already developed water sup-
plies; exhaustion of groundwater; water pollu-
tion thus threatening water-related ecosystems;
inequitable access by disadvantaged groups;
and threats of transboundary conflicts at na-
tional and international levels (Rosegrant et al.
2002).These factors coupled with natural and
anthropogenic factors have posed challenges
in ensuring an adequate supply of potable wa-
ter ,that caters for the rapidly increasing demand
for water resources. Therefore this has warrant-
ed the need for development of effective water
management institutions.

Saleth and Dinar (2005) defined water insti-
tutions as, the rules that designate action, de-
marcate action sets, deliver motivations and
govern results for individual and collective de-
cisions related to water development, allocation,
use and its management. Furthermore water in-
stitutions comprise of three main components,
water law, water policy and water administration
(Saleth and Dinar 2000). IMF 2015, using case
studies from various countries, assessed water
challenges and various water policy instruments
and concluded that sluggish water institutional
reforms were a challenge, which was hampering

the progressiveness of water resources manage-
ment. Moreover, Nhira and Mapiki (2005); Nama-
ra et al. (2010), alluded, and identified the ab-
sence of policies and effective institutional frame-
works as the principal reasons for ineffective
water management and utilization of water re-
sources in Sub-Saharan Africa.

South Africa is a semi-arid country and is faced
with a scarcity of freshwater resources. Water
challenges in the country range from security of
supply, environmental degradation to resource
pollution (Nkondo et al. 2012). This has led to a
shift in the water economy from water develop-
ment and use to allocation and management be-
cause of the externalities, increased demand and
competition amongst users and amongst other
factors. Turton (2009) forecasted that, water pol-
icy reform and capacity building will define eco-
nomic growth of South Africa in the future. South
Africa’s water management and infrastructure
framework is equitably advanced this has creat-
ed a seeming sense of water security, resulting in
degradation and inadequate financing of the wa-
ter resources (Nkondo et al. 2012).

The area in question (Wonderfonteinspruit
catchment hereafter referred to as the WFS
catchment) is at the focus of many media re-
ports because of the environmental damage
caused by more than a century of gold mining
and uranium extraction. Effluent, laden with
heavy metals and radionuclides has been shown
according to several studies to be migrating from
underneath tailings dams of abandoned mines
into ground water sources only to resurface in
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the streams and rivers such as Wonderfonteins-
pruit and Mooi. At major risk are the informal
settlements where there is significant use of riv-
er for domestic consumption either as an alter-
native or as a main drinking water source (Ma-
rara et al. 2011, 2013).

Researchers have probed this issue from
various academic angles, but it is evident that
water quality remains a problem. In addition, an
estimated 8000 abandoned mines are costing the
taxpayers over 100billion rands to rehabilitate
(Brown 2007). The status quo in the catchment
has been largely attributed to pre-1994 govern-
ment’s reactive stance, where instead of acting
as a regulator the government was collaborat-
ing with mines thus, no closure plans were pre-
pared and dealing with mine residue was not
prioritized (Adler et al. 2007; Muller 2012). To
date, with the simultaneous water, waste and
mine institutional reform and its incremental im-
plementation many questions can be asked: are
the water policies being effectively implement-
ed? Are the policies sufficient to address the
current problems of water quality? Is there a need
for water policy amendment and review?

Objectives

The main aim of this appraisal is to examine
the effectiveness in the implementation of the
institutional set-up for water resources manage-
ment in the Wonderfonteinspruit area, relative
to the problem of mine waste management. The
specific objectives are to: review the govern-
ment publications on water, mine closure and
mine waste management; investigate the vul-
nerabilities in the content publication and their
implementation and establish the current out-
put from these policies and their implementation
using the WFS as a case study.

METHODOLOGY

The methodology involved a systematic re-
view of the following documents;

The Constitution of 1996 Act (No.108 of
1996); The National Water act (No. 36 of 1998);

The National Water Resources Strategy
2004; The National Environmental Management:
Waste Amendment Act, 2014 (Act 26 of 2014) –
GN R 449 of 2 June 2014); White paper on Inte-
grated Pollution and Waste management 2000
and White paper on Minerals and mining policy.

Also, a review of the articles publications relat-
ed to water management in South Africa as well
as in other countries from the year 1994 to 2014.
The search engines used for this study include
Science Direct, Google Scholar, Elsevier using
key words ;water institution ,water policy, water
resources management; integrated water re-
sources management.

Theoretical context of the: South African
Legislation (Water Management Institution)

South Africa, according to the 1994 consti-
tution, has a directive towards attaining and
upholding sustainable development. Thus, the
government has had to establish a clear institu-
tional and regulatory framework with quantita-
tive objectives and standards for decision mak-
ing in terms of mining, environmental and public
health protection. The development of laws on
water allocation, use and management came with
the 1996 constitution having cited the inequities
in the ownership and thus the utilization for de-
velopment, because of the pre-1996 legal frame-
work. The basis of the South African law is thus
embedded in the Constitution Bill of Rights Sec-
tion 27 (1) paragraph (b) which states “the right
of every individual to access sufficient water”.

National Water Act 1998 (NWA)

The NWA was set out to remedy the uneven
distribution of water and scarcity. Under this
law, the riparian (private) ownership of water was
converted to common ownership. As such, wa-
ter is a national resource, possessed by the peo-
ple of South Africa, and is maintained in custo-
dianship by the state (Van Koppen 2010). NWA
acknowledges the aim of water resource man-
agement; water quality protection and stakehold-
er involvement, all other aspects of water re-
sources and administration of the law. Other
guiding principles to ensure sustainability and
equity are used, development, conservation and
the control of water resources. NWA has 28 prin-
ciples some of which include the concepts of
user and polluter pays, licensing of water and
the registration of water users (Tewari 2009). The
NWA also makes a provision for the creation of
a National Water Resources Strategy (NWRS)
which is supposed to forge framework guiding
protection, conservation, use and management
of water resources (Tewari 2009).
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A stipulation in the act (Section 19) places
accountability on persons owning ,controlling
,using or occupying land who has caused or is
likely to cause pollution of water to prevent pol-
lution from occurring , continuing or recurring.
Section 26 of the NWA also prescribes for the
Government Notice No. 704 (GN 704), which
states regulations on use of water for mining
and related activities aimed at the protection of
water resources.

National Water Resources Strategy (NWRS)
2013

The NWRS is an implementation initiative
that outlines the ways and plans of action in-
tended to achieve the integrated management
of water resources, whereby there is devolution
of powers from national levels to local govern-
ment. The NWRS has its basis in the NWA as
well as the Water Services Act of 1997. This strat-
egy is used to achieve sustainable development.
To achieve this, there is a provision which em-
phasizes the need for the establishment of Catch-
ment Management Agencies (CMAs). The
CMAs are expected to draw a water resources
strategy which should align itself with NWRS.
The CMAs are meant to bring about devolution
of responsibilities through a bottom-up partici-
patory approach that delegates control at the
lowest levels (the CMAs) and makes use of
stakeholder participation. The stakeholders are
water users who have to be involved in the deci-
sion making process in order to achieve the goals
set for water resources management by CMAs.

The comprises of an overview water policy,
water law and water resources management, and
South Africa’s water situation and strategies to
balance supply and demand. Contained within
the strategy are action plans from Policy Imple-
mentation Task Teams (PITTs), which were cre-
ated to identify and overcome constraints from
the policy implementation (De Coning 2006). The
NWRS maintains the main aim of the water insti-
tution i.e. to shift from supply to demand man-
agement by enforcing that substantial improve-
ments in water use efficiency are possible if wa-
ter conservation measures are adopted.

Integrated Water Resource Management (IWRM)

Also incorporated within the NWA is the
Integrated Water Resources Management

(IWRM) which is described as a “philosophy,
process and management strategy to achieve
sustainable use of resources by stakeholders at
catchment, regional, national and international
levels, while maintaining the characteristics and
the integrity of water resources at the catch-
ment scale within agreed limits.”

IWRM comprises of all aspects of water re-
sources; quality, quantity and aquatic ecosys-
tem quality. In order to achieve IWRM, there are
two measures: the resources-directed measures
and the source-directed measures .The resourc-
es-directed measures are aimed at protecting the
receiving environment whilst the source-direct-
ed measures are aimed at controlling the impacts
at the source.

Mine Management and Closure

There are many legal statutes in South Afri-
ca which deal with mine management and clo-
sure. One of the aspects set out in the National
Environmental Management Act (NEMA) is the
need for mining activities to carry out Environ-
mental Impact Assessments EIAs as well as the
establishment of closure plans. In the Mines and
Minerals Act (MMA) 50 of 1991, as well as the
Mineral and Petroleum Resources development
Act (MPRDA) 28 of 2002, environmental man-
agement is an issue of priority The MMA gives
mining companies an obligation of environmen-
tal rehabilitation.

The Mineral and Petroleum Resources
Development Act 28 of 2002 (MPRDA)

The MPRDA makes provision for the mitiga-
tion of the biophysical and socio-economic im-
pacts. Incorporated within the MPRDA are pre-
scribed requirements specifically for mine clo-
sure .The MPRDA stipulates the carrying out of
an Environmental Risk Assessment (ERA)
whereby risks and financial provisions for long
term management and monitoring programs are
laid down. It also stipulates the development of
mine closure plan which has to be approved by
the Department of Water Affairs and Forestry
(DWAF) as well as Department of Minerals and
Energy (DME). In preparation of the mine clo-
sure plan, emphasis is made to involve stake-
holders especially the DWAF, which has to sign
off on any closure certificate.
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Best Practice Guidelines (BPGs)

The DWAF has recently developed and pub-
lished Best Practice Guidelines (BPGs). The
BPGs define and document best practices for
water and waste management focused on attend-
ing to all the aspects of mine closure planning
process. Thus they provide a logical process
that can be applied by both the mines and the
DWAF so as to ensure that the mines meet the
requirements set for mine closure, and that
DWAF is satisfied with the mine closure plans.
The BPGs are seen as a planning tool to enable
mines to implement mine closure and to better
address water related mine closure aspects. In
the BPG, listed amongst the primary factors for
consideration in the planning for mine closure
and post closure, is the sustainable rehabilita-
tion of surface residue deposits which if exposed
to oxygen may form AMD. In order to achieve
the set objectives, the BPGs bank upon stake-
holder and specialists participation, the use of
appropriate tools, incorporation of financial
costs as well as indicators for efficient mine clo-
sure planning.

The National Environmental Management:
Waste Amendment Act, 2014 (Act 26 of 2014) –
GN R 449 of 2 June 2014

 The NEM (WA) lays a foundation for sus-
tainable integrated waste management and em-
phasizes the need for intergovernmental co-or-
dination and harmonization of policies, legisla-
tion and actions relating to the environment. In
general, waste management falls within the man-
date of environmental management authorities
and agencies, while the mining authorities with
little or no specific reference to mining waste
address mining (Godfrey  2007). The NEM (WA)
sets out the development of a strategy, the Na-
tional Waste Management Strategy (NWMS).
This is an implementation strategy just like the
NWRS.

RESULTS

Vulnerabilities in the Policies and
implementation

In spite of the modifying of water, waste
management, mine management and environ-
mental legislation, many of the changes have

not been successfully implemented (Adler et al.
2007).  Moreover, Muller (2012) argued that giv-
en the fact that many policies within water, waste
management, mine management and environ-
mental institutions had not yet been implement-
ed, means the reforms have not been tested. As
such the question of effectiveness of these re-
forms is difficult to tackle. For the water institu-
tion it was noted that many of the statutes and
other related policy initiatives implementation
plans take long to be developed (Muller 2012).
For example, the delay in the development of a
follow up strategic plan for implementation pur-
poses (National Waste Management Strategy
2011) of the NEM (WA). Muller, 2012 postulated
that the slow and incremental implementation
approach was purposely used to allow for the
different speed of implementation of the water
institution in different parts of SA.

Interestingly, various pieces of legislation are
constantly being put into place simultaneously
or consecutively such that it becomes very dif-
ficult for the various stakeholders to adopt and
keep up with the implementation of these policy
instruments. Schreiner (2013) reiterated that be-
cause implementation of the NWA was to be
done in phases, the many changes occurring in
the water sector have led to water managers try-
ing to implement an array of new functions con-
currently. Consequently challenges in the form
of limited capacity required in implementation of
the institution arise (Schreiner 2013).

Adler et al. (2007) stated that the reasons for
non–implementation are the lack of specificity
in the legislation and conflicts between the de-
partments due to the duplication of responsibil-
ities amongst other things. In agreement God-
frey (2007) stated that fragmentation and over-
lapping or vaguely defined roles and responsi-
bilities regarding waste management are charac-
teristic of the United States of America as well
as South Africa. For example, mineral residue is
not classified as waste and is considered a po-
tential future source of minerals (Godfrey 2007).In
a study on the SADC region, assessing envi-
ronmental sustainability in water resources man-
agement it was discovered that although water
was utilized by many sectors the legislation was
compartmentalized (Hirji and Ibrekk 2001).This
leads to the lack of coordination between the
various sectors.

Turton (2015) studied the environmental and
water resources policy application in South Af-
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rica taking into consideration the historical leg-
acy of mining whose impacts have only begun
to manifest.Turton (2015) went further to cate-
gorize the water policy reform in south Africa in
phases, and attributed the status quo of degrad-
ed water quality and aquatic and related eco-
systems to the period around 1975 ,where in a
bid to gather more revenue, the South African
government nationalized all environmental ex-
ternalities from mines. However the NEMA
(2014) marks a shift from this strategy of nation-
alizing historical environmental liabilities where
it stipulates that all mining operations must off-
set the externalities by paying a significant
amount prior to their operations.

Adler et al. (2007) noted that the South Afri-
can government continues to be reactive in deal-
ing with environmental issues rather than pro-
active. For example, in terms of water pollution
whereby the Polluter Pays Principle was adopt-
ed and is enshrined in the NWA is still main-
tained in SA and is considered International Best
practice (Turton 2015). According to this princi-
ple companies are supposed to pay for the con-
tamination arising from their activities. Howev-
er, the effectiveness of this method has been
contested (Komen 2011; de Sadeeler 2012). For
instance, questions of identifying the polluter,
particularly in the case of diffuse pollution (de
Sadeeler 2012). Furthermore, the issues of fine
amounts relative to the environmental costs in
terms of contamination as well as rehabilitation,
the fines were reported to be insignificant such
that many governments are looking for other
forms of economic instruments like environmen-
tal taxes to contribute to the clean-up (Fullerton
2009). To align with principles of precautionary
management of natural resources, Johnson 2012;
De Lucia (2013); Costanzo (2014) suggested that
there is a need to adopt the 4P ( Precautionary
Polluter Pays Principle). In this system a bond is
paid prior to the environmental externalities, thus
encouraging  prevention over remediation (Per-
elet et al. 2014) and also counteracting  prob-
lems associated with scientific improbabilities
(Costanza 2014).

Despite the above-mentioned vulnerabilities
in the policies, the water law in South Africa has
been labelled as most comprehensive in the
world (Schreiner and Van Koppen 2002; Schreiner
2013). De Coning (2006) reaffirmed that there
exists valuable experience in terms of water pol-
icy process in South Africa, although there are

no clear-cut indicators to determine the effec-
tiveness of the current institutions. Although
the constitution and water principles and sub-
sequently the NWA all emphasize the need for
conservation of water quality and the mecha-
nisms to determine trends and the status of wa-
ter quality, there is still a lot to be done regard-
ing water management at the grassroots level.

CMAs for instance, despite several of them
being established only two, the Inkomati and
Breede-Overberg agencies of the anticipated fif-
teen as prescribed in the NWRS were fully func-
tional by 2011 (Segal 2009; DWA 2012). The chal-
lenges in setting up of CMAs within the Water
management areas (WMAs) resulted in the De-
partment of Water Affairs revising its plan in
2012 to set up 19 WMAs and reduced them to 9,
this was done citing the challenges related to
the technical capacity constraints associated
with staffing the CMAs, and the problems likely
to emanate from a large number of institutions,
to the Department of Water Affairs (DWA) in
regulating their performance (Muller 2012). An-
other question can be raised regarding the re-
duced number of CMAs whether they can be
able to adequately identify and address the pres-
sures and impacts for various specific sites with-
in the vast Water management areas.

Furthermore, Hirji et al. (2002) noted that the
lack of clear definition of environmental sustain-
ability criteria for water management has led to
limitations in integrating the criteria into the de-
cision making process. For example the NEM
(WA) before its amendment in 2014 ironically
did not consider mineral residues as wastes.
However, according to statistics given out by
DWAF (2012), which stated that South Africa
produced waste mounting up to 108 million tons
in 2011, of which previous reports, DWAF (2001),
indicated  that 87.7 percent of this waste is actu-
ally mineral waste of which 47 percent comes
from gold mining activities like those in the WFS
catchment. Furthermore there is evidence to the
effect that this mineral waste has high uranium
content Winde (2006) which also has been
shown to migrate into water (Camden-Smith et
al. 2015). The government thus decided to prior-
itize mineral waste and residue in its policy frame-
work and thus incorporated it in the amendment.
Nonetheless there is still a borderline between
the definitions of mineral residue as waste or as
a resource which can thus be reused such lack
of clarity can be manipulated to the detriment of
water quality and aquatic ecosystems.
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Turton et al. (2007) indicated that despite
waste management facilities in South Africa be-
ing internationally acclaimed, waste management
is still currently afforded low priority within all
spheres of government, resulting in failing waste
management services that negatively affect hu-
man health. For example, in a study on policy
reform trends in 11 countries South Africa in-
cluded (Saleth and Dinar 2000), it was noted that
one of the best practices incorporated as a strat-
egy in the Brazil institution is the prioritization
of regions and sectors relative to their suscepti-
bility to water quality and quantity problems
(Saleth and Dinar 2000). In other words, for South
Africa, the catchments facing the most serious
problems of contamination are prioritized and
the stakeholders are targeted to work with gov-
ernment in reducing or alleviating this issue.

In the case of the WFS catchment where there
is generation of radionuclides and yet the Haz-
ardous Substances and Articles Act does not
encompass radioactive waste. The radionuclide
contamination is reduced to a trivial issue yet
radionuclides have significant environmental and
public health implications (Busby and Schnug
2007; Stephen 2009; Raabe 2010).

In the previous NEM (WA), there was no
emphasis on waste minimization initiatives but
it allowed for uninhibited waste production and
primarily focused on treatment and disposal of
waste. This was due to the ignorance on the
part of waste generators and shortcomings in
the current legislative and regulatory framework.
However, the attitude of industry is beginning
to change, because waste management is now
costly and there are regulations that are more
stringent. The amended act now incorporates
reuse and waste minimization. Nonetheless the
same cannot be said of local government, who
are the custodians of the policies on the ground.

DISCUSSION

Walmsley et al. (2001) studied the indicators
of sustainable catchment development and
catchment management and they defined these
indicators to be ideal means by which progress
towards a goal (in this case integrated water re-
sources management) can be monitored. Water
quality trends is evidently one of the indicators
that come amongst others such as ecosystem
health, water use and availability, waste pro-
duced and the level of compliance. Since these

indicators are directly reflective of the policies
and administration they can be used to assess
the effectiveness of the implementation of the
water, waste and mine closure law in the WFS
catchment. Furthermore, some of the indicators
which were used to assess the sustainability of
water management framework at catchment lev-
el in Brazil, were adopted of Ioris et al. (2008).
The indicators from that study which were adopt-
ed in this paper are; water quantity, public par-
ticipation and institutional preparedness.

Compared against the sustainable develop-
ment indicators, the levels of mineral waste be-
ing produced in the catchment are evidently
high (Winde 2012). Approximately 6 billion
tonnes of tailings have been recorded for the
Witwatersrand basin (Winde 2009; Liefferink
2014). Winde  (2006, 2013) reported that an esti-
mated 600,000 tonnes of uranium is predicted to
be contained within those dumps.  Several stud-
ies have demonstrated uranium mobilization into
water (Coetzee et al. 2005; Winde 2009; Camden-
Smith et al. 2015). Nevertheless, the level of com-
pliance is very low and there is poor water qual-
ity since many points along the course of the
WFS River have been found to exceed the max-
imum permissible limit for heavy metals and ra-
dionuclides (Winde 2006; Coetzee et al. 2006;
Marara et al. 2011, 2013).

 Another indicator used is the ecosystem
health, in this catchment the informal settlement
dwellers are evidently at risk of contracting wa-
ter borne diseases as they lack access to pota-
ble drinking water and have to rely on the con-
taminated WFS river (Marara et al. 2011). Ma-
rara et al. (2013) carried out a health risk assess-
ment of drinking water from the WFS catchment
and observed statistically significant associations
between Arsenic concentrations and skin cancer
occurrences as well as Uranium isotopes (235 and
238) concentrations and incidence of kidney can-
cer. Furthermore, several health effects are docu-
mented arising from ingestion of drinking water
contaminated with heavy metals and radionuclid-
es, which are rife in this catchment.

In addition, the problem of water pollution
from mine waste has not been prioritised in the
government’s mandate. The ISO 14001 environ-
mental management system should be made
mandatory for mining companies so that there is
commitment on their part as well as identifica-
tion, continuous monitoring and mitigation of
environmental impacts.
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Water quantity in the WFS is an issue, as
was clearly indicated in Marara et al. (2011),
whereby the availability of potable drinking wa-
ter is limited for informal settlements. Although
the municipality has put up Jojo Tanks, the in-
formal settlements residence complained that,
these would go long without being filled up
(Marara et al. 2011). As such, informal settle-
ments resort to the use of the highly contami-
nated WFS river for their domestic uses.

Public participation in the catchment, has
been characterized by a high level environmen-
tal activism, on the other hand the affected in-
formal settlements are marginalized (Marara
2012) not only in terms of service delivery, but
also in terms of participating in water resources
management in the catchment. Contrastingly
Nhundu et al. (2015) suggested that there is need
to encourage stakeholder participation at all lev-
els as well as the incorporation of their inputs in
water policy formulation, implementation and
review.

Institutional preparedness is a challenge.
The aforementioned discussion on vulnerabili-

ties in South African water institution has al-
ready demonstrated the lack of institutional pre-
paredness which is characteristic of the WFS.
The delayed establishment of CMAs, as a result
of capacity constraints. Furthermore, the revised
number of WMAs from 19 to 9 is also an addi-
tional setback to incremental implementation of
the water institution.

Integrated Waste, Water and Mine Management

Contemporary literature has many models
which aim at explaining the water institution and
the linkages within the institution thereof .De-
riving from current literature and results of the
review, a model was created (Fig. 1) in an effort
to portray the concept of the water institution
not existing in isolation, this model proposes
that in order to achieve the optimal implementa-
tion of the water institution there should be a
culture of inter collaboration between water and
other related institutions.

The fact that this model is a web illustrates
the interconnectedness of the various compo-

Fig. 1. The integrated water, waste and mine management web
Source: Authors
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nents with the water, mine and waste sectors.
Symbiotic relationships can be identified, which
can only be sustained if the three main sectors
are working together as a unit. It can be derived
that since the water sector does not exist in iso-
lation, management of the water resources
should be approached the in the same manner if
the optimal goal of water resources is to be
achieved. Thus the model calls for integration
of the framework on water, waste and mine man-
agement for instance a white paper on integrat-
ed water, waste and mine management. The suc-
cess of optimal water resources management
largely relies on a balance between the various
sectors whereby, if there is any weakness along
the web, the goal cannot be achieved.

CONCLUSION

It can be concluded that although the poli-
cies exist, the content is insufficient and unclear.
Moreover the implementation is not as effec-
tive, as a result of the design of the water insti-
tution, which makes use of the incremental im-
plementation approach. Therefore implementa-
tion of the water institution and the outcomes
have been lagging as evident from the situation
in the WFS catchment. Furthermore, another root
cause of failed implementation is fragmentation
between departments and subsequently dupli-
cation of roles. On the other hand the current
state of water resources management in South
Africa can also be largely attributed to, pre-1994
legislation, which nationalized environmental
externalities from mines. The magnitude of these
externalities, was not anticipated and incorpo-
rated in the policy reform and as such poses
serious threats to water resources management
in South Africa. Therefore it can be concluded
that institutional set up for water resources man-
agement in South Africa is not effective.

RECOMMENDATIONS

Using the WFS catchment as a case study,
this paper has demonstrated, the grey areas in
the South African Water institution and other
related sectors which may influence water re-
sources management. As such, government
should adopt a precautionary approach in water
resources management, rather than the existing
system which promotes a reactive stance. There
should be development of indicator guidelines

for the water sector for the purposes of monitor-
ing, self-evaluation and continuous improve-
ment. To achieve the optimal implementation of
the water institution there should be a culture of
inter-collaboration between water and other re-
lated institutions. There is a need for policy mak-
ers in the waste, water and mining sectors to
come together and work towards common ground
which is water quality management and work
towards the alleviation of the problem in their
different capacities. There is also a need for fur-
ther research, on reviewing the water institution
in a manner that incorporates and addresses the
pre-historic externalities.
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