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ABSTRACT:

South Africa is prone to many types of disasters and social unrest is intertwined with disaster management and disaster
risk reduction framework in South Africa. In this context, social unrest can be both a disaster in itself, it can a symptom of
an underlying vulnerability or pending disaster; and/or a combination of the two. In this article, the authors attempt to
illustrate the theoretical and some practical implications of disaster management and risk reduction dimensions of social
unrest in South Africa. The disaster continuum model and the expand-contract model of disaster management are applied
to the examples of the protests which impacted healthcare services in the North-West Province of South Africa, the fees-
must-fall protests; and to water and sanitation service delivery. Disaster management advisory forums and the catchment
management forums are used as examples of multi-stakeholder platforms that apply to this context from a theoretical
perspective. The authors attempt to explain their views of the connections between disaster management, business
continuity and resilience of the social unrest examples. Further research will have to be conducted application of
stakeholder theory of leadership and the principles of human resource management in disaster situations, e.g. crew
resource management and the STEPPS approaches, to further develop the theoretical framework which is touched on in
this article. Critical policy analysis of the Public Gatherings Act no. 205 of 1993, and relate legislation will have to be
conducted from a disaster management point of view. This policy analysis will have to include evaluation of the links
between the Public Gatherings Act and the Information Regulation System, as well as other related information sources.

KEYWORDS: Multi-stakeholder platforms. Ad-hoc platforms. Resource persons. DMAFs. CMFs.

INTRODUCTION

South Africa is an upper-middle income country
according to the World Bank classification [1].
Political and social unrest is not a rare
occurrence in the country. There is a history of
the anti-apartheid protests and freedom
marches before 1994. Under the democratic
dispensation, political freedom and fight for
equality among all citizens remain important
drives of the protests. However, other issues
have also become triggers for social unrest.
Social unrest in South Africa today can be both
a disaster in itself, it can a symptoms of an
underlying vulnerability or pending disaster;
and/or a combination of the two. The authors of
this article only focus their discussion on the
disaster management angle of social unrest and
protests. No attempts or prejudice should be
inferred about the validity or lack thereof of the
social and other causes which lead or have
resulted in social unrest/protests in South

Africa. The views in this article do in no way
imply any political agenda, no judgement on or
about the health outcomes of the protest
examples discussed on the population(s)
involved. Rather the authors aim to outline the
challenges that social unrest has on business
continuity and fulfilment of the mandate of
higher education institutions, local government
and other relevant stakeholders.

Indication of the number of protests in South
Africa can be obtained from the Incident
Regulation Information System [2]. This
database is operated and maintained by the
South African Police Service (SAPS). Two
types of relevant incidents are registered [2]:
crowd management (peaceful) and crowd
management (unrest). Unrest and peaceful
incidents are often lumped together. The total
number of the IRIS recorded incidents averaged
2.1 incidents per day between 2004 and 2009
[2]. The unrest type of incidents mostly involved
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service delivery protests between 2004 and
2009 [2]. The total number of incidents
increased to a mean value of 2.9 incidents per
day between 2009 and 2012 [2]. These
statistics seems to indicate that the number of
protests or social unrest incidents seems to
have been on the rise in South Africa between
2004 and 2012. Since then, drivers of protests
can, however, have still been linked to
population’s perceptions about service delivery,
but also included the underlying grievances of
the South African population [3]. Therefore the
real or perceived lack of social development
and high level of economic vulnerability of the
workforce play a role in the protest and social
unrest in South Africa [4].

In this article, the authors seek to apply the
disaster continuum model and the expand-
contract model of disaster management to the
examples of the recent student protests and to
water and sanitation service delivery.

1. METHODOLOGY

For this review, literature from the South African
disaster management literature such as
Jamba.org.za, Statistics South Africa, Google
and Google Scholar was used to identify the
models of disaster management which can
provide at least partial explanation of the
disaster management and social unrest in
South Africa from the disaster management
point of view.

2. DISCUSSION
The expand-contract model and the
implications of social unrest in South Africa

In April 2018, violent protests erupted in
Mahikeng, the capital of the North-West
Province of South Africa [5]. The residents took
to the streets and demanded the resignation of
the provincial premier. Major roads have been
barricaded, preventing traffic flow. Hospitals
and clinics have been shut down and the
Provincial Department of Health was unable to
distribute medicines to its facilities. The
situation in Mahikeng was classified as an
internal social crisis from government’s
perspective. Disruption of the medicine supply
can create a situation where public health is
negatively affected. The severity of epidemics
and management of chronic diseases can be
compounded by the lack of medicines.
Strategies to guarantee stability of medicines
supply and to increase resilience of the
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pharmaceutical supply chain management must
be developed. To achieve this, the stakeholder
theory crisis leadership was applied to identify
the key stakeholders which are relevant to
achieving the resilience of the pharmaceutical
supply chain management.

The South African Government and the
Provincial Department of Health were identified
as definitive stakeholders, the population of
Mahikeng was identified as the dependent
stakeholder and the healthcare professionals,
who were working in healthcare facilities around
Mahikeng, were identified as the a discretionary
stakeholder. Crisis in the medicine supply chain
management during the April 2018 protests
constituted an acute stage of the crisis. Use of
private healthcare facilities for the distribution of
medications was suggested as a potential
solution to maintain pharmaceutical supply
chain management during the protests. Since
the violent protests and unrest happens during
the daytime, it might be a good idea that
transportation and delivery of medicines
happens in the night time for the duration of the
strike until there is peace again.

The crisis above and the management follows
the expand-contract model of disaster
management, as all stages of the disaster
management cycle were executed at the same
time. Medicine supply in the North-West
Province was further complicated by the
financial crisis which the provincial health
department finds itself in [6]. The principles of
the healthcare provision in low-resource
settings which was developed for various
healthcare challenges by the World health
Organisation should be applied here. The
principles of human resource management
under crisis conditions, which have developed
and are aimed and preventing negative health
outcomes should be explored and implemented
in South Africa [7].

In 2015, South Africa experienced one of the
biggest student protests in the country’s history.
The fees-must-fall movement started as a
nation-wide mobilisation over social media and
almost overnight pretty much all of the country’s
campuses were shut down. The student
grievances included the lack of transformation
of the curriculum at the HEIs, the burden of
tuition and other fees, dysfunctional part of the
academic project, etc. [8]. Academic activities at
almost all HEIs in South Africa, and in the
majority of the programmes taught came to a
grinding halt [8]. The expand-contact model of
disaster management applies here as the
disruption of all academic activities placed the



HEls in a position where all stages of the
disaster management cycle had to be carried
out at the same time. The critical infrastructure,
e.g. expensive equipment and access to it had
to safe-guarded, dangerous goods such as
explosive gases had to be secured against
tampering and potential explosions, police and
private security guards had to be hired to

restore or maintain security on the HEI
campuses around South Africa.
Traditional platforms [9], used for

communication at HEIs, proved to have limited
effectiveness and new platforms/student
representatives came to the fore [10]. This
highly complicates the communication between
university management and students
protesters. The unpredictability of the events
and developments became a clear disaster
management issue. To maintain business
continuity, universities modified their
examination procedures (additional security
measures at the entrances) were put in place,
crisis communication channels were improved
(the SMS database was updated with all staff
and student numbers). It also became clear the
legislative tool to run protest action, i.e. the
Public Gatherings Act no. 205 of 1993, became
inefficient, i.e. as an equivalent of the multi-
stakeholder platforms outlined in sections 2-7 of
the act could not be constituted [11].

Individuals or resource persons had to be
identified and requested to assist in maintaining
communication  between the  protesting
students and university management. Critical
policy analysis of the Public Gatherings Act no.
205 of 1993, and relate legislation will have to
be conducted from a disaster management
point of view. This policy analysis will have to
include evaluation of the links between the
Public Gatherings Act and the Information
Regulation System, as well as other related
information sources. The stakeholder theory of
crisis leadership will have to be applied to this
context to facilitate the development of novel
disaster management protocols for future
protests.

Disaster continuum model and the possible
prevention of social unrest in South Africa

The average annual rainfall in South Africa has
been reported to stand at around 495 mm in
South Africa [12]. In 2014, the World Bank data
indicate that the volumes of available
freshwater resources stood at 828.72
m3/year/capita in South Africa [13]. This is well
below the World Bank threshold of water stress,
i.e. 1000 m3/capita/year [14]. As a result, South
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Africa can be classified as both water-scarce
and water stressed country. The country’s
disaster profile has been well studied and the
types of disasters relevant to the country’s
territory include droughts and floods [15]. Both
types of the disasters have major implications
on everyday lives and well-being of the South
African population. Therefore input of all social
strata is sought in dealing with the disaster
management planning for floods and droughts.

This principle is reflected in the text of South
African disaster management legislation, i.e.
the Disaster Management Act no. 57/2002 and
the Disaster Management Amendment Act no.
16 of 2015, as well as the South African
Disaster Management framework of 2005 [15].
All these pieces of legislation were drafted to
avoid the mistakes of the past and to prevent
exclusion of any parts of the South African
population from decisions that directly or
indirectly affect them. As a result, the disaster
management policy framework in South Africa
is based on the tenets of cooperative
governance and the widest possible
participation of all relevant stakeholders in
decision-making [15].

Disaster management advisory forums
(DMAFs) are legislated in South Africa and
constitute multi-stakeholder platforms which are
aimed to serve hubs for two-way exchange of
information and expertise among the disaster
management stakeholders in the country [15].
In addition, DMAFs should to facilitate the
inclusion of inputs of various stakeholders into
disaster management legislation and into
disaster risk reduction. By the same token,
these multi-stakeholder platforms should
provide space for the identification of best
practices related to the various stages of the
disaster management cycle in South Africa.
Therefore DMAFs embody the participatory
approach to disaster management and disaster
risk reduction in the country.

DMAFs and their operating principles are
mirrored in the management of water resources
such as catchments, where catchment
management forums (CMFs) provide an
avenue for the interaction of the national,
provincial and local government with non-
governmental stakeholders [16].
Implementation challenges exist, but the
number of CMFs constituted across South
Africa has been growing recently, with focus on
their role in Integrated Water Resource
Management [17]. From a practical point of
view, if CMFs play an active role in the IWRM,
then all the voices and stakeholders relevant to



the water sector can be heard, i.e. principle of
epistemic justice must form part of IWRM in
South Africa. It can also serve as an effective
platform to mitigation disaster outcomes of
floods and droughts in South Africa.

Platforms such as DMAFs and CMFs play
critical roles in the fulfiiment of the mandate of

the National Disaster Management Centre
(NDMC) and its provincial/municipal
counterparts, as well as the catchment

management agencies and the Department of
Water and Sanitation. Natural resources are
important for the maintenance of livelihoods of
the population in South Africa [18]. Indigenous
knowledge and traditional environmental
management practices have been in place for
centuries and must be strengthened and
integrated into government programmes,
drafted and put in place to deal with the
challenges of the 21st century such as climate
change [19]. The nature of the ecological
services which are provided by a catchment or
water body to the surrounding communities,
and the indigenous knowledge which can be
used to deal with floods and/or droughts can be
identified through the effective use of DMAFs
and CMFs. In this way, sustainable
management and development of natural
resources can be achieved in South Africa.
Thus DMAFs and CMFs constitute multi-
stakeholder platforms. Involvement of these
multi-stakeholders  platforms in  disaster
management and disaster risk reduction can
help optimise the execution of various stages of
the disaster management cycle. Continuous
engagement with communities and non-
governmental stakeholders (NGOs) can assist
government to execute all four stages of the
disaster management in terms of the disaster
continuum model, i.e. continuous updating and
improvements in disaster management become
easy to achieve.

In line with this, multi-stakeholder platforms also
assist in dealing with underlying issues affecting
disaster management practice in South Africa,
e.g. collecting data and understanding the
various vulnerability facets of the South African
population. At the national, level, those facets
have been characterised and studied. They
include highly unequal income distribution [20],
low savings at the household level and other
gender imbalances [21]. As majority of the
disasters in the world and in South Africa are
local in nature, i.e. the immediately impact is felt
by small communities and local municipalities.
DMAFs and CMFs can be a vehicle for the
collection of data on local impacts of disasters.
One such gap in the provision and availability of
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data on microbial water quality in the public
domain using the NGOs. NGOs would help fulfil
this function, when local municipality does not
have the capacity to perform the microbial water
quality testing as mandated by legislation in
South Africa [22].

NGOs can include qualified stakeholders such
as members of the academic community of
Rhodes University [22]. This type of NGO
involvement originates from the mandate of
higher education institutions in South Africa
(HEIs) to conduct research on problems facing
the country, e.g. due to the fact that it provides
the possibility to transform/decolonise the
higher education curriculum [8]. If possible the
studied problems, i.e. HEI research topics,
should also be the ones that affect the areas
where particular HEIs are located, i.e. the
problem of ventillated improved pit latrines
which have been in use for decades/long time
[23]. At the same time, HEIs should interact with
the communities in their geographical areas and
throughout South Africa at large through
community engagement (CE), which is one of
the fundamental pillars of the academic project
at HEIs [24].

If this interaction is in place and is ongoing, then
the disaster continuum model applies and
information/measures can be implemented
which apply to all stages of the disaster
management cycle. All the information can be
collected in a collaborative fashion and is then
available to all stakeholders involved. In line
with this tenet, CE takes on many forms at HEIs
in South Africa. All of them must and do provide
for a two-way exchange of information,
development of new knowledge and
beneficiation for both the HEIs and the
communities who are involved in the CE
projects/activities. Such exchanges and
creation of knowledge is done equal
consideration of all the relevant voices. Thus
based on the principle of epistemic justice,
disaster management and risk reduction
solutions/necessary interventions can be
targeted to highly specific conditions in a
particular local context.

An example of this approach is the use of
volunteer units for disaster management. These
units are legislated in the context of the official
disaster management system in South Africa
[23]. Volunteer units have been identified a
potential tool for the improvement of service
delivery at local levels of government, where the
breakdown in the service delivery has occurred
[23]. By interaction between academics, NGOs
and communities, the empowerment of



communities takes place. Their awareness of
the underlying causes of disasters and the need
to particular mitigation strategies can be
improved. Theoretically this can lead to the
decrease in the likelihood of protests and social
unrest, especially in relation to water and
sanitation service delivery by local government.

Volunteer units, in conjunction with DMAFs and
CMFs, can be used to fill technical gaps and
financial/logistical capacity shortages in
disaster areas, e.g. in sanitation service delivery
[23]. From a disaster management point of
view, this is a disaster risk reduction measure
which helps decrease the risk of outbreak of the
sanitation-related infectious diseases. The use
of volunteer units and similar platforms in the
water sector and in IWRM originates from the
possibility to manage novel Natech/complex
disasters (designated as Natechs in further
text). These are disasters where the hazard of
natural original, but the disaster is triggered by
human factors. Examples from rural and urban
areas of South Africa include the following: the
hazard can be the arid nature of the area, i.e.
the area is prone to drought and primary water
scarcity. The breakdown in water service
delivery leads to secondary water scarcity or
compromised hygiene, thus increasing the
possibility of outbreaks of infectious diseases
such as typhoid fever.

Recruitment of volunteers should take place
from the local communities affected by disaster,
they should be equipped with insurance and
personal protection tools; and should ultimately
become employable by local government to fill
the technical and skills gaps capacities. Water
and sanitation; and other service delivery
aspects of the local government’s mandate can
be improved by the use of volunteer units.
Sense of buy-in and ownership of the
implemented solutions can be instilled in the
participating stakeholders. This can in turn help
improve the business continuity potential of the
local government, as the probability of social
unrest should decrease.

The risk factors is that the expectations of the
community must be clearly managed and the
false promises or impression by community
members must be avoided at all costs. The local
government officials must maintain ongoing and
uninterrupted communication (links) with all
stakeholders in this multi-stakeholder platform.
This approach thus again apply to all stages of
the disaster management cycle, i.e. it adheres
to the disaster continuum model.
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The volunteer units are not the only tool
available for the addressing the service delivery
problems in South Africa. Risk of Natechs has
been present in South Africa for many years. As
early as 2007, some local municipalities’ roles
in delivery of basic services, such as water and
sanitation provision, were been “taken over” by
rates payers associations [25]. Provincial
governments have often been forced to step in
and take over the running of district/local
municipalities [26]. Non-governmental
stakeholders (NGOs) are often the ones that
take the lead in addressing the impacts of
disasters. A recent example is drive by the NGO
- Gift of Givers to drill new boreholes and restore
the drinking water supply to the town of
Sutherland in the Northern Cape Province [27].
At the same time, various stakeholders have
driven campaigns that raised funds for the
response activities, e.g. drought disaster fund
which is managed/overseen by a national
farmers’ organisation [28].

The tools besides volunteer units are the ad-hoc
multi-stakeholder platforms which are formed
based on the common cause or interest and do
not require a legislative foundation. Whether run
as action research projects or as civic
engagements, all these platforms provide a
practical foundation for the solution of a problem
which negatively affects the well-being of a
community. The platform is formed by NGOs,
who have the expertise to assist, and the
community who are impacted and who know
how to practically drive the implementation of an
epistemically and culturally sensitive solution.
The ad-hoc character and bi-directional
involvement of vital stakeholders make a tools
to help design local and targeted solutions for
disasters in South Africa. Theoretically and if
properly run, these ad-hoc multi-stakeholder
platforms can provide solutions for Natechs,
even in the context of the compounding factors
such as climate change. Such solutions can be
integrated into the framework of policies of the
South African government. Framework is
provided by the following policies: the Climate
Change White Paper [29] and the recent tabling
of the Climate Change Bill for public comment
[30].

In the context of climate change, the South
African Weather Service which is the official
weather-forecasting government authority in
South Africa has supported efforts for the
development of some early warning systems
around the country, e.g. the flash floods [31].
The relevant remoting sensing studies were
also done, e.g. in the Western Cape Province of
South Africa [32]. These types of early-warning



systems are in line best practices in the field of
disaster risk management, risk reduction and
crisis management.

Buy-in from communities, which are the target
of the interventions in disaster management, is
therefore of critical importance. In South Africa
and Africa in general, it is often the stumbling
block of the success of action research or
community/civic engagement activities [33].
Reasons include that the target community
might feel exploited or disrespected in the
context of the research project. Cultural norms
might be disrespected and/or not adhered to by
the researchers, conducting the study. Both of
these reasons, as well as any additional causes
that might apply, can results in the lack of
community buy-in into a project or community
engagement. This in turn leads to the
breakdown or lack of success of the ad-hoc or
established multi-stakeholders platform in the
context of the conducted research or
intervention. Water and other natural resources
are seen as assets in the African cultures. To
further understand the cultural aspects of
resource management such as IWRM and the
scope of stakeholder participation in it, ethical
implications of resource management in African
continent is outlined in the next section.

LITERATURE

CONCLUSION

Examples and theoretical analyses performed
in this article indicate that both the expand-and-
contract model and the disaster-continuum can
be applied to the disaster management of social
unrest in South Africa. Further research will
have to be conducted application of stakeholder
theory of leadership and the principles of human
resource management in disaster situations,
e.g. crew resource management and the
TeamSTEPPS approaches, to further develop
the theoretical framework which is touched on
in this article. Critical policy analysis of the
Public Gatherings Act no. 205 of 1993, and
relate legislation will have to be conducted from
a disaster management point of view. This
policy analysis will have to include evaluation of
the links between the Public Gatherings Act and
the Information Regulation System, as well as
other related information sources.

ACKNOWLEDGEMENTS

The authors would like to thank the Faculty of
Pharmacy at Rhodes University for providing
the facilities and the resources to conduct the
study.

[1] World Bank (WB, 2018). World Bank Open Data: South Africa. Available at:
https://data.worldbank.org/country/south-africa [Accessed on 13th August 2018].

(2]
(3]
(4]

(5]
(6]

[7]
(8]

(9]

ALEXANDER, P. (2012). A massive rebellion of the poor. Available at: mg.co.za/article/2012-04-13-a-massive-
rebellion-of-the-poor [Accessed on 13th August 2018].

NLEYA, N. (2011). Linking service delivery and protest in South Africa: an exploration of evidence from Khayelitsha.
Africanus 50(1): 3-13.

FORREST, K. (2015). Marikana Commission: unearthing the truth or buying it? (working paper 5). Society, Work
and Development Institute (SWOP), The Raith Foundation/Ford Foundation, Wits University, Johannesburg, South
Africa.

South African Association of Hospital and Institutional Pharmacists (SAAHIP, 2018). Media release: pharmacists
concerned about the lack of medicines in North West Province. SAAHIP, Pretoria, South Africa.

News24.com (2018). Turnaround strategy for North West health department welcomed. Available at:
www.news24.com/SoputhAfrica/News/turnaround-strategy-for-north-west-health-dept-welcomed-2018-0604
[Accessed on 18" September 2018].

TeamSTEPPS (undated). Available at: www.ahrg.gov/teamstepps/index.html [Accessed on 18" September 2018].
TANDLICH, R., NGQWALA, N. P., BOSHOFF, A., MADIKIZELA, P., SRINIVAS, C. S., PYLE, D. M., OOSTHUIZEN,
R. (2018). Challenges and curriculum transformation in the higher education sector in South Africa: a case study in
WASH to improve the training of pharmacists. Acta Educationis Generalis 8(1): 3-32.

Rhodes University Statute (2005). Government Gazette notice no. 234 of 2005 published in terms of the Higher
Education Act no. 101 of 1997, Pretoria, South Africa.

NAICKER, C. (2016). From Marikana to #feesmustfall: the praxis of popular politics in South Africa. Urbanisation

Public Gathering Act no. 205 of 1993 (Public Gathering Act, 1993). Government Gazette, Pretoria, South Africa.
TADROSS, M., JOHNSTON, P. (2012). Climate Systems Regional Report: Southern Africa (August 2012). ICLEI
— Local Governments for Sustainability — Africa Climate Systems Regional Report: Southern Africa. ub-Saharan
African Cities: A Five-City Network to Pioneer Climate Adaptation through participatory Research and Local

http://lwww.resilientafrica.org/Resources/Final%20Resources/ICLEI%20Africa_5%20City%20Adaptation%20Netw
ork_Climate%20Systems%20Regional%20Report_Southern%20Africa. [Accessed on 2" September 2018].

[10]
1(1): 53-61.
[11]
[12]
Action. Available at:
[13]

World Bank (WB, 2016). Renewable internal freshwater resources per capita (cubic meters) - South Africa.
Available at: http://data.worldbank.org/indicator/ER.H20.INTR.PC?locations=ZA [Accessed on 11th February
2017].

-52 -



(14]

[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

[27]
(28]

(29]

(30]
(31]

(32]

(33]

NONDLAZI, S., NGQWALA, N. P., ZUMA, B. M., TANDLICH, R. (2017). Investigating the viability and performance
of the pilot scale fly ash/lime filter tower for onsite greywater treatment. Desalination and Water Treatment 91: 349-
364.

NGQWALA, N. P., SRINIVAS, C. S., TANDLICH, R., PYLE, D. M., OOSTHUIZEN, R. (2017). Participatory multi-
stakeholder platforms for effective disaster management in South Africa. Journal of Disaster Research 12(6): 1192-
1203.

MATIWANE, M. (2012). Public participation as governance the role of catchment forums in water governance.
PhD thesis, University of Cape Town, Cape Town, South Africa. Available at:
http://etd.uwc.ac.za/xmlui/handle/11394/3707 [Accessed on 2" September 2018].

MUNNIK, V., BURT, J., PRICE, L. BARNES, G., ASHE, B.,, MOTLOUNG, S. (2016). Principled, Pragmatic
Revitalisation of Catchment Management Forums in South Africa (executive summary). WRC Report No. TT
682/16, Water Research Commission of South Africa, Pretoria, South Africa. Available at:
http://search.wrc.org.za/srch/#!/ [Accessed on 2" September 2018].

LA MAITRE, D., OFARRELL, P. J., REYERS, B. (2007). Ecosystems services in South Africa: a research theme
that can engage environmental, economic and social scientists in the development of sustainability science? South
African Journal of Science 103(9-10): 367-376.

MAHLANGU, P. M., GARUTSA, T. C. (2014). Application of Indigenous Knowledge Systems in Water Conservation
and Management: The Case of Khambashe, Eastern Cape South Africa. Academic Journal of Interdisciplinary
Studies 3(4): 151-160.

KEETON, G. (2014). Inequality in South Africa. The Journal of the Helene Suzman Foundation 74(November): 26-
31.

TANDLICH, R., CHIRENDA, T. G., SRINIVAS, C. S. (2013). Preliminary assessment of the gender aspects of
disaster vulnerability and loss of human life of disaster management in South Africa. Journal of Disaster Risk Studies
5(4): Article 84.

TANDLICH, R., LUYT, C. D., IRWIN, B., THINYANE, H., KOHLY, N. (2015). Non-governmental information sources
about microbial drinking water quality in South Africa. Published in the peer-reviewed conference proceedings from
the 15th SGEM GeoConference on Water Resources. Forest, Marine and Ocean Ecosystems, Volume 2: ecology,
economics, education and legislation conference proceedings- ecology and environmental protection environmental
legislation, multilateral relations and funding opportunities, Albena, Bulgaria from 18" until 24™ June 2015, published
by STEF92 technology, pp. 761-768, (ISBN 978-619-7105-40-7).

HOOSSEIN, S., TANDLICH, R., WHITTINGTON-JONES, K., LAUBSCHER, R. K., MADIKIZELA, P., ZUMA, B. M.
(2016). Disaster Management policy options to address the sanitation challenges in South Africa. Journal of
Environmental Health 78(7): E1-E7.

HALL, M. (2010). Community engagement in South African higher education. Chapter 1 (In: Kagisano no. 6),
Council for Higher Education, Pretoria, South Africa, pp. 1-52.

GOUWS, C., MOEKETSI, |., MOTLOUNG, S., TEMPELHOFF, J., VAN GREUNING, G., VAN ZYL, L. (2010). SIBU
and the crisis of water service delivery in Sannieshof, North West Province. The Journal for Transdisciplinary
Research in Southern Africa 6(1): 25-56.

Constitutional Court of South Africa (CCSA, 2014). Ngaka Modiri Molema District Municipality v Chairperson, North
West  Provincial Executive ~ Committee  and Others [2014] ZACC 31. Available  at:
www.saflii.org/za/cases/ZACC/2014/31.pdf [Accessed on 17 August 2018].

Gift of the Givers (2018). Saving Sutherland. Available at: http://www.giftofthegivers.org/disaster-relief/south-
africa/1175-2018-disaster-relief-sa/saving-sutherland/7131-saving-sutherland [Accessed on 10" August 2018].
Agri SA (2018). Drought Disaster Fund. Available at: http://droughtaidfund.co.za/ [Accessed on 2" September
2018].

South African National Biodiversity Institute (SANBI, 2018). Available at:
https://www.sanbi.org/documents/national-climate-change-response-white-paper/ [Accessed on 2nd September
2018].

Centre for Environmental Rights (2018). Draft Climate Change Bill, 2018. Available at: https://cer.org.za/virtual-
library/legislation/national/air-quality/draft-climate-change-bill-2018 [Accessed on 2nd September 2018].
POOLMAN, E. R. (2014). A probabilistic impact-focused early warning system for flash floods in support of disaster
management in South Africa. PhD thesis, University of Pretoria, South Africa.

BANGIRA, T. (2013). Mapping of flash flood potential areas in the Western Cape (South Africa) using remote
sensing and in-situ data. MSc thesis, University of Twente, The Netherlands. Available at:
https://www.itc.nl/library/papers_2013/msc/wrem/bangira.pdf [Accessed on 2" September 2018].
WHITTINGTON-JONES, K., TANDLICH, R., ZUMA B. M., HOOSSEIN, S., VILLET, M. H. (2011). Performance of
the pilot-scale mulch tower system in treatment of greywater from a low-cost housing development in the Buffalo
City, South Africa. International Water Technology Journal 1(2): Paper 7.

-B53 -





