Water security in South Africa: perceptions on public expectations
and municipal obligations, governance and water re-use

Sershen', N Rodda’, TA Stenstrom?, S Schmidt3, M Dent?, F Bux5, N Hanke$, CA Buckley’ and C Fennemore?
'School of Life Sciences, University of KwaZulu-Natal, Westville Campus, Durban, South Africa
2SARChI Chairholder, Institute for Water and Wastewater Technology, Durban University of Technology, Institute for Water and Wastewater Technology,

Durban, South Africa
3School of Life Sciences, University of KwaZulu-Natal, Pietermaritzburg Campus, Pietermaritzburg, South Africa

“School of Agriculture, Earth and Environmental Sciences, University of KwaZulu-Natal, Pietermaritzburg Campus, Pietermaritzburg, South Africa

*Institute for Water and Wastewater Technology, Durban University of Technology, Durban, South Africa
¢Stellenbosch University Water Institute (SUWI), Cape Town, South Africa
’Pollution Research Group, University of KwaZulu-Natal, Durban, South Africa
8eThekwini Water & Sanitation, eThekwini Municipality, Durban, South Africa

ABSTRACT
South Africa is a water-scarce country with increasing pressure on its water resources. Urgent interventions are needed to
protect water security within this rapidly developing country. This paper reports on an interdisciplinary Water Security
Colloquium, convened by the South African Young Academy of Science in 2014. A selected group of water professionals
from academia, civil society and local government was brought together to discuss water security under three focus themes:
‘public expectations and municipal obligations, ‘water security and governance: challenges and advances, and ‘water
re-use: health and infrastructural considerations. Participant perceptions were generated using a focus group methodology,
combined with participatory data collection methods. Under each theme, inputs were categorised as ‘challenges; ‘gaps in
knowledge, and ‘solutions/recommendations’ and these inputs were thereafter ranked in order of importance via a ‘voting’
process. Major challenges perceived included a lack of both skills and political will in government, a need to restore citizen
trust in government intention and capability to deliver water-related services, and a failure to up-scale existing water re-use
technology. Participants identified understanding of the process and implications of the Green and Blue Drop Programmes,
knowledge transfer to the public, and the role of educators as major knowledge gaps. The top suggestions proposed
included creating public awareness around and buy-in to initiatives to improve water security, accessible and user-friendly
conversion of research results to implementation, and ensuring an active role for educators in creating awareness around
water security. In view of the concerns identified, participants suggested as potential solutions: improving government and
public understanding around water issues, incentivising water re-use and conservation, introducing rising block tariffs and
improving human capacity development in the water sector. Developing the ecological infrastructure that protects both
quantity and quality of water and building strong partnerships among all stakeholders were also recognised as key.
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local government

INTRODUCTION

Since water is a source of life and livelihoods, access to safe
drinking water is regarded as a basic human right and a symbol
of dignity that recognises the inherent value and importance of
every human being (Hardberger, 2005 and references therein).
This may explain why the term ‘water security’ has in recent
times come to feature in so many civil society, governmental and
academic discourses on socio-economic development. Despite
its frequency of use though, the term lacks, and requires, clear
definition. In contrast, the terms ‘food security’ and ‘energy
security’ are now widely accepted to mean, ‘reliable access to
sufficient supplies of food or energy, respectively, to meet basic
needs of individuals, societies, nations or groups of nations, thus
supporting lives, livelihoods and production’ (Grey and Sadoff,
2007 p. 547]). The term ‘water security” has hence been likened
in the literature to an equivalent meaning, but a striking differ-
ence is that water, unlike food or energy, can represent a threat
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in both its absence and presence. For the purposes of this article,
we define ‘water security’ in terms of the definition provided by
Grey and Sadoff (2007 p. 545): ‘the availability of an acceptable
quantity and quality of water for health, livelihoods, ecosystems
and production, coupled with an acceptable level of water-related
risks to people, environments and economies’

The Millennium Development Goals (MDGs), now super-
seded by the Sustainable Development Goals (SDGs) (Weitz
et al., 2014), included Goal 7, which embodied the need to
ensure environmental sustainability. Goal 7 challenged the world
to halve, by 2015, the proportion of people lacking sustainable
access to safe drinking water and basic sanitation (UNICEF and
WHO, 2015). Vorosmarty et al. (2010) showed that, despite this
call for increased access to safe drinking water, in 2010 nearly
80% of the world’s population were exposed to high levels of
water insecurity, regarded as the antipodal to water security
While massive investment in water technology has enabled
wealthy nations to offset high stressor levels over the past two
decades without remedying their underlying causes, poorer
nations remain vulnerable (UNICEF and WHO, 2015). This is
particularly true in Africa, where many regions (particularly
rural areas) still display the lowest water supply coverage glob-
ally (Heijnen et al., 2014; UNICEF and WHO, 2015). In 2015,
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it was estimated that half of the 663 million people worldwide
that continue to use unimproved drinking water sources reside
in sub-Saharan Africa (UNICEF and WHO, 2015). Of even
greater concern is the fact that diseases associated with poor
water and sanitation continue to pose a significant risk to public
health in the developing world (Fink et al., 2011; UNICEF and
WHO, 2015). In many parts of Africa, the solution appears to

be as simple as increasing the rate at which access to improved
water and sanitation is extended but achieving this appears to be
far from simple; ecological, social, financial, political and more
recently climate change related challenges abound (UNICEF and
WHO, 2015).

A myriad of studies have interrogated Africa’s water and
sanitation problems over the past two decades (Collignon
and Vézina, 2000; Vorésmarty et al., 2005; Siebrits et al., 2014;
Valipour, 2015) and researchers from disciplines as far ranging
as geopolitics (Heijnen et al., 2014; Valipour, 2015) and micro-
biology (Nyenje et al., 2010) have tried to identify the challenges
and potential solutions. However, very few of these studies (e.g.
Siebrits et al., 2014) have attempted to bring together the various
water sector roleplayers to identify common and unique chal-
lenges, gaps in knowledge, and recommendations in relation to
water security. This gap in the current research agenda motivated
the present study. The study analyses the perceptions of selected
government, private, academic and civil society, water and
sanitation experts and practitioners from various South African
municipalities, of some of the socio-economic, environmental
and political factors influencing water security in one of Africa’s
most influential and geographically and socio-economically
diverse countries.

For the sake of context, South Africa is a largely semi-
arid water-stressed country, with an average annual rainfall
of approximately 464 mm compared with a world average of
860 mm (WESSA, 2012). The country has built many dam
systems; however, water resources within these dams and riv-
ers are highly threatened by the presence of alien plants, sand-
mining activities, industrial effluent discharge, high evapora-
tive rates and a number of other factors (Coetzee et al., 2010).
Additionally, due to rural-urban migration, as in other parts of
Africa there has also been a dramatic increase in urban dwell-
ers mainly living in poorly or un-serviced slums which has
had negative implications (in terms of quantity and quality)
on natural resources such as river water (DWAF, 2005; Nyenje
et al., 2010; UNICEF and WHO, 2015). In terms of access to
water, South Africa’s 2011 Census (Statistics South Africa, 2012)
revealed that 46.3% of households in South Africa have access to
piped water and slightly over 85% have access to water that is of a
Reconstruction and Development Programme (RDP)-acceptable
level. However, these levels of access are not reflected across
all provinces. In the Eastern Cape and Limpopo, for example,
31% and 27.2% of households have no access to water of RDP-
acceptable level, respectively.

The impacts of pollution and the state of bulk water and
wastewater infrastructure represent serious concerns in South
Africa (HRC, 2014). The rivers in the lower-lying northern
regions of the country are reported to be mainly polluted by acid
mine drainage from mining activities in the area and electricity
production (Coetzee et al., 2010; Pheiffer et al., 2014). Surface
water quality in many parts of the country is also threatened
by excessive nutrient inflow, mainly from domestic effluent
(untreated wastewater) and industrial and sewage effluent
(treated wastewater from sewage treatment works), run-off
from agricultural lands and uncontrolled disposal of waste-
water from informal settlements (reviewed by Nyenje et al.,
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2010). A 2011 report by the South African Institute for Civil
Engineering (SAICE) and the Centre for Scientific and Industrial
Research (CSIR) suggests that much of South Africa’s bulk water
infrastructure will soon require upgrade or replacement as a
consequence of reaching the end of its lifespan (SAICE, 2011).
The report goes on to state that ‘a serious problem regarding
bulk infrastructure is uncontrolled, high levels of pollution,
especially in dams. Mingling pollutants near urban areas makes
identification and penalisation of the many offenders extremely
difficult’ The Department of Water and Sanitation (DWS, previ-
ously DWAF), together with the associated water providers, are
responsible for the maintenance of fresh and drinking water
standards across South Africa (DWA, 2013a, 2013b). The major
challenge of the South African Government in recent times has
been to develop and maintain appropriate policies to protect
South African freshwater resources. The extent to which the vari-
ous municipalities comply with these standards and with inter-
national and South African water law is also monitored regularly
(DWA, 2010) using two monitoring and evaluation tools: the
Green Drop Programme which reports on the integrity of treated
effluent released from wastewater treatment works into rivers
and the sea (DWA, 2013a), and the Blue Drop Programme which
assesses the quality of potable water (DWA, 2013b).

The present study arose out of the urgent need to address
water security in the South African context and to stimulate
dialogue among academia, civil society and government around
factors impacting on water security in the country (Siebrits
et al., 2014). The focus group discussions and other participa-
tory methods employed to generate participant perceptions on
these factors were conducted during The South African Young
Academy of Science’s (SAYAS) interdisciplinary colloquium
on Water Security in South Africa. The colloquium, held at the
University of KwaZulu-Natal (Durban) on 25 and 26 June 2014,
was specifically designed to investigate expert and practitioner
perceptions of water security in South Africa for the following
thematic areas:

» Public expectations and municipal obligations
«  Water security and governance: challenges and advances
o Water re-use: health and infrastructural considerations

The data presented and conclusions drawn add to the grow-
ing body of knowledge on the threats and approaches to water
security in Africa. Most importantly, the challenges and knowl-
edge gaps identified and recommendations made by the partici-
pants can potentially help inform the design of local and national
water strategies within South Africa.

METHODOLOGY
Focus group discussions

This study adopted a classical focus group methodology, com-
bined with participatory data collection methods (Powell and
Single, 1996). The focus group comprised 56 experts and prac-
titioners in the fields of water and/or sanitation from various
parts of South Africa. Care was taken to include individuals
from the government, private, academic and civil society sectors.
This was achieved by inviting all individuals and organisations
on the South African Water Research Commission (WRC), the
South African Local Government Association (SALGA), the
Academy of Science of South Africa (ASSAF), the South African
Young Water Professionals (YWP) and the SAYAS Listserve.
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Semi-structured interviews (n = 10) with water and sanitation
experts were conducted prior to the colloquium to establish the
key factors influencing water security in South Africa. These
factors, which included governance, public expectations, munici-
pal obligations and water re-use amongst others, informed the
design of thematic areas to be addressed at the colloquium.

The focus group adopted guided, interactional discussion as a
means of generating information on experiences and the reason-
ing behind participant actions, beliefs, perceptions and attitudes
(Powell and Single, 1996) around the topic of water security in
South Africa. At the start of each thematic session (viz. (1) public
expectations and municipal obligations regarding water qual-
ity; (2) water security and governance: challenges and advances;
(3) water re-use: health and infrastructural considerations in
view of diversified water resources and the need for water use
efficacy), the facilitators were given time to frame/contextu-
alise each theme, drawing on selected literature, to keep the
discussion that followed focused. The facilitators then carefully
directed an open discussion on the respective theme, with the
intention of identifying the challenges, gaps in knowledge, and
specific solutions/recommendations related to the theme. This
discussion contextualised ideas behind water scarcity, water
re-use in view of consumer safety, water quality, climate change
adaptation and mitigation, governance, health, food security,
urbanisation and rural livelihood strategies.

Data collection and analysis

Each of the thematic sessions featured a discussion board
(located at the front of the venue, in full view of all participants)
separated into 3 categories: (i) challenges, (ii) gaps in knowl-
edge, and (iii) solutions/recommendations. During the course of
each thematic session the facilitators captured perceptions that
emerged during the discussions that ensued and assigned these
to the relevant category on the discussion board. At the end of
each thematic session, the discussion board was digitized and
participants were asked to indicate which perceptions within
each category they considered to be the most important/relevant
by ‘voting), and thus ranking priorities. Participants were allowed
to make multiple selections within each category but could not
select individual perceptions multiple times. Participants were
also given the option of abstaining from voting if they wished to
do so. The data were then translated into frequencies (equivalent
to the number of ‘votes’), which were in turn used to rank the
perceptions associated with each theme in decreasing order of
importance/relevance, within categories.

RESULTS AND DISCUSSION

Theme 1: Public expectations and municipal obligations
regarding water quality

Challenges and knowledge gaps

The White Paper on a National Water Policy for South Africa
and embedded documents assign the responsibility for the provi-
sion of water services, and the setting of tariffs, to local govern-
ment (DWAFE 1997). Furthermore, the Water Services Act (Act
No. 108 of 1997; RSA, 1997) sets out the regulatory framework
for institutions responsible for supplying water services and
makes provision for the establishment of different water services
institutions. These include: (i) the water services authority - i.e.
the responsible municipality and, (ii) the water services provider
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- whose role it is to physically supply water and sanitation ser-
vices to consumers. The vast majority of participants agreed with
the view that many municipalities, in serving as water services
authorities, were attempting to fulfil their duty to customers or
potential customers in their respective areas of jurisdiction in
terms of ensuring efficient, affordable and sustainable access to
water services. However, the participants were in agreement that
the numerous service delivery protests around the country point
to service delivery inequalities and the common challenges faced
by many municipalities (Table 1), the most serious of which
according to the participants are:

o Incapacity of decision-makers and skills deficits within the
water sector

o Unrealistic political promises vs. expectations vs. reality (in
relation to finance and infrastructure)

« Dpysfunctional infrastructure

The South African Government introduced the Green Drop
Certification Programme to monitor the quality of water released
from wastewater treatment works into rivers. The Programme is
designed to assess all the systems at wastewater treatment works,
from budgeting through asset management, staffing, operation,
to impact on the environment, with regard to the capacity of a
particular wastewater treatment works to consistently deliver
effluent which complies with the discharge limits of that works
(Day et al,, 2011). Discharge limits are based on general limits set
in the Water Services Act (1997), balanced against various factors
including the volume discharged and the quality of the receiving
water body. Similarly, the Blue Drop Certification Programme
is a means to monitor the quality of potable water produced and
the capacity to deliver that quality consistently (DWA, 2013b).
The Blue Drop reports are based on the widely accepted notion
that the quality of drinking water produced by a drinking water
treatment plant is a function of technology and the human skill
to maintain and control the technology and unit processes.
Based on this, the results of the DWA’ 2013 Blue Drop progress
report (DWA, 2013c) resonate with the perceptions expressed
by the participants in terms of the following: (i) with regards to
microbiological water quality, only 25% of the systems reported a
compliance of 95% and better at a monitoring frequency of 80%
and better; (ii) in terms of chemical quality compliance, only 767
of the system/bulk supplier points (72%) recorded a quality com-
pliance of 95% and better; and (iii) only 21% of the systems had
the required number of compliant supervisors employed while
66% of the systems operated without suitably qualified supervi-
sors. Furthermore, the report stated that only 30% of the systems
operated at more than 75% of design capacity.

Despite the critical issues mentioned above, in 2013 only
13% of the water treatment systems had active water safety plan-
ning processes in place (DWA, 2013c), with an alarming 52% of
systems having no water safety planning activities in place. Based
on the participants’ perceptions, this lack of prioritisation and
planning around water safety in the country may be the product
of the following ‘challenges’ (Table 1):

« Difficulty in balancing public rights and obligations vs.
responsibilities

« Diffused roles and responsibilities of local government
o Incapacity of courts/legal system to adjudicate
o Illegal connections

« Inadequate prioritisation of water security

458



Other challenges identified to be of relatively lesser impor-
tance than those listed above, ranged from non-payment for
services to political issues and challenges of rapid urbanisation.
In general though, all the challenges identified by participants
within this theme spoke to the importance of regulating access
to water services in an equitable manner, taking into account
technological, socio-economic and ecological implications.

Despite the time that has passed since the 2008 implementa-
tion of the Green and Blue Drop Programmes, a number of the
participants identified aspects of these programmes to represent
the most significant knowledge gap within the sector. When this
was probed further, it emerged that, whilst participants were
aware of the necessity for the programme, many were uncertain
about the following regarding the programme: (i) municipal
obligations; (ii) risk-monitoring activities; and (iii) implications
of compliance/non-compliance. This suggests that information
on the specific requirements for, and implications of, compli-
ance in terms of water safety may not be filtering down to all
stakeholders. This raises concerns, especially when one consid-
ers the DWA’s 2013 finding that risk programmes of just 9% of
the systems across the country are informed by full SANS 241
(SABS, 2006) analysis and risk-defined monitoring programmes.
Since compliance processes form the basis of any institutional
risk management programme, it is not surprising that the par-
ticipants perceived an absence or poor performance of water risk
management within the country. Other knowledge gaps identi-
fied to be important within this theme included issues around
the creation and management of knowledge, communication of
best practices, legal implications of service provision, and the
human factor - human behaviour.

Potential solutions and recommendations

The top six ‘solutions/recommendations’ identified by partici-
pants included the following as reflected in Table 1:

o Public buy-in and awareness

o Government awareness

«  Human capacity building

o Promote water re-use and water conservation
« Good governance

o Ecological infrastructure approach

Whilst it was encouraging to note that participants sup-
ported the re-use of wastewater and harnessing the potential
benefits of ecological infrastructure, they voiced their concerns
by calling for improved public and government awareness,
increased human capacity and good governance within the water
sector. Increased investment in operations and maintenance was
also recommended whilst many of the remaining recommenda-
tions, perceived to be relatively less important than those listed
above, were more specific suggestions on how awareness, water
re-use and infrastructure development could be improved (refer
to Table 1).

Theme 2: Water security and governance: challenges and
advances

Challenges and knowledge gaps

Issues around governance and water security currently feature
in many debates across a number of sectors within the country
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and the continent as a whole. The initial discussions under this
theme revealed that different stakeholder groups generally have
different perspectives on water-related risk and that, for this rea-
son, a diversity of perspectives is vital to ensure water security.
Participants stressed that transparency and committed connec-
tion to the water dialogue by all stakeholders is imperative if the
socially-robust knowledge required for wise stewardship is going
to be generated. In the discussions that ensued it was generally
agreed that the governance framework in South Africa is con-
ducive to poly-centric, multi-stakeholder engagement to address
water security effectively, but that the uptake of opportunities by
stakeholders is unacceptably slow.

The need to restore citizen trust and increase transparency
topped the list of challenges (Table 2). According to Buytaert
et al. (2014), the quest for transparency that helps to build trust
forms a key element of the motivational forces in the rise of
citizen science which is defined as ‘the systematic collection
and analysis of data; development of technology; testing of
natural phenomena; and the dissemination of these activities by
researchers on a primarily avocational basis’ (Open Scientist,
2011 p.1). Inherent in many citizen science endeavours is the use
of the Internet to connect people, share and create knowledge
and increase awareness around sustainable development. For
example, the participants learnt how residents belonging to the
Palmiet River Watch Programme (based in Westville, Durban,
KwaZulu-Natal) actively collect and share information (with
each other and the municipality) on water quality in the Palmiet
River using a WhatsApp Group (Lee D’Eathe, 2014). It is inter-
esting to note how this need for connectivity in securing water
resources leads on to provide insights into some of the other key
challenges identified by the participants, namely:

The skills gap/lack of technical capacity within the water
sector

+ The need to balance land and water reform
« Knowledge loss (experts leaving country/sector)
« Silo thinking and planning

Many of these challenges may be addressed by tapping into
the insights of Dent (2012), Buytaert et al. (2014), Wals et al.
(2014) and Scharmer (2009). All the aforementioned stress
the value of poly-centric knowledge co-generation in dynamic
connected systems as being foundational to learning for sustain-
able development. In addition to creating a healthier learning
environment, the authors all concur that co-generation of knowl-
edge is critical in addressing the skills and finance challenges
threatening water security in South Africa. The co-generation of
socially-robust knowledge (also known as actionable knowledge)
is crucial for implementation of South Africa’s water policies.
Socially-robust knowledge as defined by Nowotny et al. (2001) is,
‘the product of intensive (and continuous) interaction between
results and interpretation, people and environments, applications
and implications’

Reflection on the top two knowledge gaps identified by
participants reveals that the need for co-learning came through
strongly once again (Table 2). This need was expressed as follows:

» How to ensure an active role of educators
« Consequences of water insecurity

It is interesting to make the connection between these
knowledge gaps and a key theme of participatory agent-based
social simulation modelling which emerged at various points
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TABLE 1

Ranking of challenges, knowledge gaps and solutions/recommendations relating to public expectations and municipal obliga-

tions regarding water quality by colloquium participants; listed in decreasing order of importance
Challenges Frequency*
Incapacity of decision-makers and skills deficit within water sector 24
Unrealistic political promises vs. expectations vs. reality (finance and infrastructure) 15
Dysfunctional infrastructure 10
Balance between public rights and obligations vs. responsibilities 7
Diffused roles and responsibilities of Local Government 6
Capacity of courts/legal system to adjudicate 5
Illegal connections 5
Inadequate prioritisation of water security 5
Non-payment for services 3
Research gaps 3
Using technical solutions to solve political issues 3
Political issues associated with service provision 2
Rapid urbanisation 2
Socio-economic implications of lack of service provision 2
Influence of climate change on water availability 1
Knowledge gaps
Blue Drop/Green Drop Certification Programme 14
Knowledge creation and management 13
What informs human choices 11
Communication of best practices 8
Legal implications of service provision 8
Water availability vs. accessibility 8
Challenges of uncertainty (demands, expectations, cultural stigmas) 6
Behavioural change with regards to water use 6
Groundwater quantity and quality 4
Industrial cost of compliance vs. infringement penalties 3
Hydrological cycle 2
Big users of water 1
Solutions/recommendations
Public buy-in and awareness 23
Government awareness 16
Human capacity building 11
Promote re-use of wastewater 10
Good governance 9
Ecological infrastructure approach 9
Investment in operations and maintenance 8
Use of ocean water to flush toilets 5
Knowledge sharing across local government 4
School education programmes 3
Creation of more wetlands 3
Holistic understanding of complexities of water security 2
A more people-centred approach to water management 2
Improved water technologies in agricultural production 2
Provide basic service with allowance for user upgrade 2
Improved monitoring and evaluation of water quality and use 1

*Values represent frequencies; n = 56, multiple responses allowed but participants could abstain from voting’.

during the focus group discussion. The link can be explained
as follows: one of the imperatives in any learning system is that
those undergoing the learning need to experience the conse-
quences of their actions. The question then for educators is:
‘how may learners be immersed in a context where they can
experience the consequences of their actions?’ Clearly this is
challenging to achieve in the real world of water. However, it is
possible in the virtual world of simulation modelling in which
others take up roles of conflicting stakeholders competing
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for and polluting the same common resource. This points to
the emerging use of ‘serious games’ (Wein and Labiosa, 2013)
as a teaching aid for education and public awareness around
water security.

Potential solutions and recommendations

The top six solutions/recommendations identified by participants
included the following:
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« Empowering educators

o Informed decision-making

« Citizen empowerment

o Academia focussing on applied research
o Educating local government councillors
o Integration of strategic mandates

The participants suggested that in addition to educating
citizens, educators and stakeholders involved in governing water
security, especially in the light of water conservation and re-use,
many of the issues identified could be addressed in micro-worlds
that form serious simulation games (Dent, 2012). The science
and practice of developing ‘serious games’ has evolved substan-
tially in the past decade (Wein and Labiosa, 2013), to the point
where micro-world simulation games can be relatively quickly
tailored to real situations. Educators, citizen groups, businesses
and local government officials that make up catchment stake-
holder bodies can thus be empowered to explore options and
surface assumptions about biophysical and socio-economic
relationships in dynamic and complex settings in an environ-
ment that is relatively non-threatening. Many of the participants
also strongly recommended that academia should focus more on
applied research and integration of strategic mandates.

Theme 3: Water re-use - health and infrastructural
considerations

Challenges and knowledge gaps

The recent United Nations Environment Programme/WHO
Environment Outlook Report for Africa (UNEP/WHO, 2013)
highlights that for South Africa, access to renewable water is
limited to <1 000 m? per annum, per capita, which classifies the
country as water-stressed. The total water footprint (the amount
of fresh water utilised in the production or supply of goods and
services used by a person) was in a range of 1 200-1 385 m?
per year, per capita for the period 1996-2005 for South Africa
(Hoekstra and Mekonnen, 2012). Hence, South Africa as a
water-stressed country is facing serious challenges due to an
unsustainable water consumption pattern based on current water
use practices (UNEP/WHO, 2013). The participants identified
scaling-up re-use technology, lack of public trust and govern-
ment transparency, and poor public awareness and knowledge
transfer (e.g. from pilot studies) as some of the major challenges
to efficient and widespread water re-use in South Africa (Table
3). This may also explain why the participants perceived knowl-
edge transfer to the public, scaling-up water re-use technology
and technical solutions for water re-use to represent some of
the most important knowledge gaps under the theme. Cultural
considerations and political will were also identified as relevant
challenges whilst participants identified concerns around biolog-
ical aspects of water security, such as antibiotics, pathogens, and
waterborne diseases, to represent significant knowledge gaps.
Water re-use in both rural and urban environments is an
essential strategy to overcome the looming water scarcity in
South Africa (Ghunmi et al., 2011; Rodda et al., 2011); however,
the data presented in Table 3 suggest that information on water
re-use may not be filtering down to the public. Public aware-
ness around water re-use and its necessity is essential since the
threat of water insecurity is further complicated by the inter-
dependency between water, energy and food production and

http://dx.doi.org/10.4314/wsa.v42i3.11

Available on website http://www.wrc.org.za

ISSN 1816-7950 (Online) = Water SA Vol. 42 No. 3 July 2016
Published under a Creative Commons Attribution Licence

TABLE 2
Ranking of challenges, knowledge gaps and solutions/rec-
ommendations relating to water security and governance-
challenges and advances by colloquium participants; listed
in decreasing order of importance

Challenges Frequency*

Restoring citizen trust 7

Lack of transparency 6

Skills gap/lack of technical capacity within the water
sector

Finding the balance between land and water reform

Knowledge loss (experts leaving country/sector)

Silo thinking and planning

Translating research to policy

Stakeholder engagement

(NS ROV I N N BN )Y

Business model for consultancy services
Knowledge gaps
How to ensure an active role of educators 10

Consequences of water insecurity 10

Methods and avenues for knowledge dissemination

Participatory agency-based social simulation

Enabling governance systems

Conflict management

4
2
Impact of systemic risk 2
2
2
1

Truncated terms of reference
Solutions/recommendations
Empowering educators

Informed decision-making

Citizen empowerment

Academia should focus on applied research

Educate local government councillors

Integration of strategic mandates

Environmental education

Ensure stakeholder analysis and participation

Develop mechanisms to manage conflicts

Connect knowledge champions

Understand social implications of water insecurity

Promote inter-sectoral planning

e R e SN S KN S S O B o)W Ko (e

Improve leadership

*Values represent frequencies; n = 56, multiple responses allowed but par-
ticipants could abstain from ‘voting’.

consumption. This means that the resource scarcity of safe water
will directly hamper its affordability and accessibility, especially
for the most vulnerable members of society. To envision ways
forward it is thus important to identify the main drivers of water
consumption in South Africa. Like many other countries with a
thriving agricultural sector, the production of agricultural goods
contributed approximately 69% per year, per capita, to the South
African water footprint for the period 1997-2001, while the cor-
responding figures for industrial goods and domestic consump-
tion amounted to £3% and 6%, respectively (Hoekstra and
Chapagain, 2007). This consumption pattern is similar to other
rapidly developing countries (Hoekstra and Chapagain, 2007).
Given the still increasing population in Africa (Gerland et al.,
2014) and concomitant urbanisation, it is clear that the demand
for water, energy and food will be increasing further. This high-
lights the importance of a combination of water conservation
and water re-use as a means to reduce water consumption related
to agricultural, industrial, and domestic consumption.
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Possible solutions and recommendations

Participants acknowledged that the re-use of water in agricul-
tural production and for domestic or other purposes could
only be considered as a feasible option if the safety and health
of consumers is guaranteed. This is applicable to all potential
sources such as lakes and rivers, harvested rainwater, greywater
or treated and untreated wastewater. Participants encouraged
user-friendly knowledge transfer (research to application) and
public education around re-use and suggested that rainwater
harvesting and shared ownership of infrastructure be promoted
(Table 3). This necessitates an understanding of the relation-
ship between re-use and sanitation practices which may include
monitoring of the microbiological and chemical water quality
prior to re-use and the transparent communication and dissemi-
nation of monitoring results to enable public buy-in. The quality
of water for re-use can be based on the risk-based management
criteria stipulated by international bodies such as the WHO
or national governments. For example, the risk-based frame-
work in the Sanitation Safety Planning Manual (WHO, 2015)
provides a step-by-step management plan for safe re-use and
disposal of wastewater, greywater and excreta, as is intended by
the Blue and Green Drop process in South Africa. However, the
participants raised the point that many water sources intended
for re-use might pose major health risks due to the presence of
microbiological (e.g. pathogenic viruses, bacteria or parasites)
or chemical contaminants (pharmaceuticals, endocrine disrup-
tors, antibiotics). Many of these contaminants have been found
in South African rivers, such as the Msunduzi and uMngeni
Rivers in KwaZulu-Natal, that serve as potential water sources
for peri-urban communities and are subject to effluent inflow
(Gemmell and Schmidt, 2013; Matongo et al., 2015). Information
on the contaminant burden for potential water re-use sources is
presently limited for South Africa but the potential re-use risks
appear to be linked to technical solutions such as the ability to
treat such water at a larger scale to safeguard sufficient water
quality. The up-scaling of pilot studies to production scale is
therefore a way forward in closing knowledge gaps identified
by participants, enabling technology transfer and increasing
the public awareness via a transparent communication process
(Table 3).

The participants also identified horizontal wetlands (i.e.
soil filters with plants present that are exposed to horizontally-
flowing polluted water to bring about pollutant removal), grey-
water flush toilets, and on-site pre-treatment, amongst other
possible options, to be worthwhile technological interventions
and encouraged the formation of innovation hubs to develop
re-use technology (Table 3). In this regard, potential technical
solutions to establish safe re-use of water in different application
scenarios — from micro-drip irrigation to reverse osmosis — are
available but need to be adapted to meet local requirements and
might require approaches such as shared ownership to enable
their establishment. Harvesting rainwater is a well-established
and simple way to provide water to rural and urban households
and can be effective when coupled with simple on-site treatment
systems (e.g. sand filters or thermal and radiation treatment
fuelled by solar energy). For leafy vegetables that are minimally
processed, overhead irrigation re-using river or wastewater as
practised by rural communities and peri-urban small-scale farm-
ers in South Africa poses an unacceptable health risk for con-
sumers in case of faecal pollution. However, this can be mitigated
by using drip irrigation or subsurface systems, ideally developed
to be affordable, robust and fuelled by solar energy, or by ena-
bling on-site pre-treatment of such water to meet safe irrigation
requirements stipulated by the responsible governing bodies. In
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TABLE 3
Ranking of challenges, knowledge gaps and solutions/rec-
ommendations relating to water re-use health and infra-
structural considerations by colloquium participants; listed
in decreasing order of importance
Challenges Frequency*
Scaling-up re-use technology 11

Lack of public trust and government transparency

Diffusion of learning from pilot studies

Public awareness and knowledge

Cultural considerations
Political will

Social implications of re-use

[l I NS I O B o N BN I BN I o)

Start-up costs
Knowledge gaps

Knowledge transference to public 14

Scaling-up water re-use technology 12

Technical solutions for re-use 12
Antibiotic risks

Pathogens and diseases

Solutions/recommendations

User-friendly knowledge transfer (research to
application)

—_
(=}

Incentivise water re-use

Public education (multi-media)

Promote rainwater harvesting

Encourage shared ownership of infrastructure

Horizontal wetlands and filtration

Greywater flush toilets

On-site pre-treatment

NSRS B SR  SH Ro N o NN NI N |

Innovation hubs to develop re-use technology

*Values represent frequencies; n = 56, multiple responses allowed but par-
ticipants could abstain from ‘voting’.

any case, engaging stakeholders and the public will be essential
in identifying the most widely accepted and preferred water re-
use solutions given that certain types of water re-use might not
be appropriate due to cultural or social reasons, or lack of knowl-
edge (see Table 3). To establish the use of both simple small-scale
and more sophisticated large-scale water re-use and treatment
technologies, the participants suggested that incentivising water
re-use and enabling research and technology development and
dissemination of this knowledge (see Table 3) are key to advanc-
ing sustainable water re-use in South Africa.

General findings

As part of an overall analysis of the data, participants’ priori-
ties were compared across the three themes. In the following
section, the top consideration in each category (challenges,
knowledge gaps, and solutions/recommendations) is highlighted
for each theme, and commonalities across the three themes
(Tables 1 to 3) are discussed for each category.

Challenges

The top ‘challenge’ in terms of ‘public expectations and munici-
pal obligations’ was a lack of both skills and political will in
government (Table 1). Similarly, in the area of ‘water security
and governance, restoring citizen trust in government intention
and capability to deliver water-related services was the most
significant challenge (Table 2). For ‘water re-use-health and
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infrastructural considerations, the top challenge was failure to
up-scale existing re-use technology proven to be successful at
pilot scale (Table 3).

The relative importance of challenges across the three
themes, indicated by ‘votes’ for the top challenge in each theme,
showed that capacity and skills within the water sector were the
greatest concern (Table 1, 24 votes); challenges in up-scaling
technologies for re-use were next and of considerably less con-
cern (Table 3, 11 votes), while restoring citizen trust (Table 2)
received 7 votes.

Certain trends were evident across the challenges identified
for the three themes:

o There were challenges relating to government policies,
practices and transparency, at local (Municipal), regional and
national levels.

o Public expectations of government (including municipali-
ties) were unrealistic at times. Public trust in government
institutions and level of satisfaction with service delivery
were also low.

o Citizens often do not recognise their roles and responsibili-
ties in ensuring a safe and adequate water supply, leading to a
culture of dependency.

o There is a failure to translate research into policy and prac-
tice, and a lack of skills in leadership and technical positions.
Also, loss of knowledge and expertise by movement of skills
into the private sector or through emigration is a problem.

o Social issues such as rapid urbanisation and cultural percep-
tions of water re-use place pressure on water security and
implementation of water facilities often do not adequately
involve social and community structures.

o The start-up of new water ventures, engagement of all
stakeholders in new water ventures, and capacity of courts
to decide the merits of water-related cases all need to
be enhanced.

Knowledge gaps

The top knowledge gaps’ identified were understandings of
the process and implications of the Green Drop and Blue Drop
Programmes (‘public expectations and municipal obligations,
Table 1), knowledge transfer to the public (specifically refer-
ring to ‘water re-use health and infrastructural considerations’
in Table 3, but a recurrent concern across all three themes) and
the role of educators (‘water security and governance, Table 2,
similar to Table 3).

Common trends in knowledge gaps identified across the
three themes were as follows:

o The most prevalent knowledge gap, by far, relates to modes
of knowledge dissemination. Problems in knowledge transfer
were identified at all levels, including in national and local
government (especially regarding the Blue Drop and Green
Drop Programmes), academia, water consultancies and
entrepreneurs, and even in schools.

« Understanding of human drivers of behaviour is needed in
understanding how to stimulate water users to make positive
changes in water-related behaviours.

« Health concerns were raised, particularly with respect to
‘water re-use’ (Table 3), but similar concerns were also
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expressed (although less explicitly) in relation to ‘public
expectations and municipal obligations’ (Table 1) and ‘water
security and governance’ (Table 2).

« Gaps in scientific and technological knowledge are delaying
the implementation of water security interventions, particu-
larly re-use implementations.

o Successful processes for resolving water-related conflicts
between government and industries, and among industries
themselves, are inadequate.

o There is insufficient engagement with, and regulation of,
industries as one of the biggest users of water.

o Skills gaps in government restrict human interactions and
leadership with regards to involving communities in deci-
sions about water security, and promoting co-operation and
transparency among government departments.

Recommendations and solutions

The top suggestions across the three themes were creating pub-
lic awareness around and buy-in to initiatives to improve water
security (‘public expectations and municipal obligations, Table
1, 23 votes), accessible and user-friendly conversion of research
results to implementations (‘water re-use and infrastructural
considerations, Table 3, 10 votes) and ensuring an active role
for educators in creating awareness around water security
(‘water security and governance, Table 2, 6 votes). As for chal-
lenges listed across the three themes, ‘public expectations and
municipal obligations was the area of greatest concern.

Common trends in recommendations/solutions across the
three themes were as follows:

« Increasing the full-scale implementation of water re-use as
a means of improving water security, and maximising the
benefit from water as a limited resource-

« Facilitation of increased water re-use and efficient water
use as a municipal/government obligation but, at the same
time, a public responsibility

« Designing water and wastewater systems that work with the

ecology of aquatic systems to improve water quality

+ Generating a more holistic understanding of water security
and its implications

« Improving the role of government, including improved
governance, better leadership, integration of mandates and
planning across different sectors to ensure that synergies
are exploited

« Improving stakeholder participation, increasing investment
in operation and maintenance, and encouraging shared
ownership of water and sanitation infrastructure

o Improvement in education and human capacity-

o Technology should be more widely developed and imple-
mented using innovation hubs and technology champions

CONCLUDING REMARKS AND RECOMMENDATIONS

Erratic weather patterns, particularly for rainfall, and, more
recently, drought conditions in KwaZulu-Natal and other
parts of South Africa, necessitate a paradigm shift to ensure
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that our water supply is sustainable. This requires a partner-
ship between water services authorities and the end users. The
World Economic Forum has in its Global Risk Report 2015

for the first time placed water crises at the top of the list of
biggest global threats in terms of their potential impact, and
re-categorised water crises to be a societal rather than solely an
environmental risk. The findings of the focus group discussions
reported on here suggest that attaining water security for all
South Africans does not reside solely in scientific and techno-
logical developments but also in the role of government at all
levels in effectively developing and implementing policies and
in communicating these policies to the public. Pollution miti-
gation and water re-use will have to be practised routinely and
deviation from such practices by any stakeholders will have to
be addressed with strong resolve to ensure water security. One
of the critical elements in ensuring that policy and mitigation
strategies are followed is to share and disseminate knowledge
timeously and meaningfully.

Some of the key recommendations emanating from the col-
loquium, ranked in decreasing order of significance, are pre-
sented in Table 4. Reference to these recommendations suggests
that water security can best be attained by improving public
and government awareness around water issues, and incentivis-
ing water re-use and conservation. The success of the latter will,
however, demand an improved understanding of the health
and social implications of water re-use and may even require
measures such as rising block tariffs (in areas where they have
not yet been adopted) as a means to incentivise responsible
water use. Improved human capacity within the water sector
and enhanced ecological infrastructure were perceived to be
relatively less important than the recommendations mentioned
above but will nevertheless be important in understanding
water security within the country more holistically (for exam-
ple, at the landscape and community levels; see Table 4).

All the processes that govern the attainment and mainte-
nance of water security must be underpinned by strong part-
nerships between all stakeholders, who embrace the principles
of sustainable development to secure this invaluable resource.
However, the fact that water of appropriate quality is a limited
and valuable resource, has not been sufficiently communicated
in South Africa given the inadequate awareness in all quarters
of society regarding the looming challenge of declining water
security. The stakeholders present at the water security col-
loquium highlighted possible solutions and a way forward, and
represent multipliers within civil society that are in a posi-
tion to make a difference within their communities/sectors by
increasing awareness towards a more responsible use of water.
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