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INTRODUCTION

The Convention of Biological Diversity, through Strategic Goal D, aims to “Enhance the benefits to all from
biodiversity and ecosystem services” with Target 14 specifically addressing water, i.e.


“By 2020, ecosystems that provide essential services, including services related to water, and
contribute to health, livelihoods and well-being, are restored and safeguarded, taking into account
the needs of women, indigenous and local communities, and the poor and vulnerable.”

This highlights the importance of both social and biophysical connections within a system, and is aligned with
the Water Research Commission (WRC) Green Village lighthouse, the aims of which are to uplift the
standard of living by transforming impoverished dependent rural and peri-urban communities to become selfsufficient and independent through sustainable development that is informed by the integration of science
and technology.
The important natural resources which deliver ecosystem services, such as water supply, water purification,
flood attenuation and recreational services, are known as Ecological Infrastructure (as opposed to built
infrastructure such as concrete, bricks and pipes). Thus, Ecological Infrastructure (EI) is defined as
“functioning ecosystems that deliver valuable services to people” (SANBI, 2014), and is equivalent and
provides similar benefits to conventional built infrastructure. There are some similarities with the established
“ecosystem goods and services” concept and the broader concepts of Natural Capital etc, but in South
Africa, there is now an increasing acceptance of and understanding the term and its significance to a country
where the strong development agenda threatens to compromise sustainability of natural resources.
Internationally, there are many related initiatives and consequently a confusion of terms and often a
conflation of ideas. In this project, we offer the following diagram as a means of illustrating the project team’s
understanding of the different terms and the relationship between them.
Table 1: Definitions of key concepts and terms associated with this project.

Term
Green Economy

Natural Capital

Ecosystem Services

Biodiversity

Definition
Development that results in improved human well-being, social equity and access
to resources while significantly reducing environmental risks (Water Research
Commission, 2014)
An economy that results in reducing environmental risks and ecological scarcities,
and that aims for sustainable development without degrading the environment
(United Nations Environment Programme, 2014).
Natural capital is the stock of natural ecosystems that yields a flow of valuable
ecosystem goods or services into the future. It is the extension of the economic
notion of capital (manufactured means of production) to goods and services
relating to the natural environment (Costanza, 2008).
Ecosystem services are the benefits people obtain from ecosystems. These
include provisioning, regulating, and cultural services that directly affect people
and the supporting services needed to maintain other services.
(Millennium Ecosystem Assessment, 2005)
The variability among living organisms from all sources including terrestrial (land),
marine (sea), and other aquatic ecosystems and the ecological complexes of
which they are part; this includes diversity within species, between species and of
ecosystems (Secretariat of the Convention on Biological Diversity, 2005)
Composition, structure, and function...determine, and in fact constitute, the
biodiversity of an area. Composition has to do with the identity and variety of
elements in a collection, and includes species lists and measures of species
diversity and genetic diversity. Structure is the physical organization or pattern of a
system, from habitat complexity as measured within communities to the pattern of
patches and other elements at a landscape scale. Function involves ecological
and evolutionary processes, including gene flow, disturbances, and nutrient
cycling. (Noss, 1990)
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Figure 2: Re
elationship between compo
onents of the Green Econo
omy. The app
proach is thatt Natural Cap
pital forms the
e
resource basse and that invvestments in ecological
e
infrrastructure allo
ows the opporrtunities provid
ided by ecosy
ystem servicess
and biodiverssity to leverag
ged to supportt the Green E
Economy and Human
H
Wellbe
eing. We recoognize that in some modelss
and perspecctives, Biodive
ersity could be
e seen as an
n addition buiilding block to
o natural capiital, rather tha
an something
g
arising from iit.

More broad
dly, there is a recognitio
on that, des pite millions
s of rands being spent oon various rehabilitation
r
n
efforts (thro
ough for exam
mple, the varrious “Workin
ng for” progrrammes run by the Depaartment of En
nvironmentall
Affairs, DEA
A) in the uMngeni catchm
ment, and in
ndeed most South
S
African catchmentts, the quality
y of water iss
declining. A
Available water is used to
o capacity, an
nd there is a high risk of future waterr demands not being mett
- all of whicch comprom
mise water se
ecurity in the
e catchmentt. This does not necessaarily imply, or
o should be
e
taken to me
ean, that thesse projects are
a implmente
ed in the wro
ong place or are doing thhe wrong thin
ng. It is more
e
likely that ttheir scope and scale of implmenttation is too
o small, thatt there are too few of them being
g
implemente
ed to change
e an overall negative
n
traje
ectory This has
h highlightted the needd for a projec
ct embedded
d
within the w
water sectorr that will co
ontribute kno
owledge to the
t
challeng
ge of achievving a sustaiinable waterr
supply, whille at the sam
me time ensu
uring resilien
nt economic growth, grea
ater social eqquity and jus
stice and the
e
reduction off environmen
ntal risks, the
ereby addresssing the goa
als of the green economyy.
The WRC, tthrough a co
onsultative prrocess, deve
eloped a Term
ms of Refere
ence (ToR) a nd a set of objectives
o
forr
the abovem
mentioned so
olicited projec
ct call. The T
ToR and pre
escribed proje
ect objectivees have been
n interpreted
d
by the proje
ect team in a way that ne
ecessitates in
nterdisciplina
ary synthesis
s and planninng at inceptio
on, providing
g
for a trajectory towards a truly transdisciplinary p
project. Tran
nsdisciplinarity has an sppecific researrch objective
e
onale that is greater tha n the sum of
o the individual disciplinees that contribute to the
e
and/or overrarching ratio
research an
nd hence it iss more of a systems-thin
s
king philosophy which is
s underpinneed by and sha
aped by one
e
or more ethical, philosop
phical, socio-political view
ws (Penny Price
P
and Mark New, perss. Comm., 20
014).

1.1

W
WRC Proje
ect K5/2354

In April 201
14, the Centtre for Wate
er Resourcess Research (CWRR) an
nd partners w
were awarde
ed a 5 yearr
research project through
h a WRC solicited call.
The project is titled:
ation of how healthy eco
ological infra
astructure ca
an be utilized
d to secure water for th
he benefit off
“Demonstra
society and the green ecconomy thro
ough a progra
ammatic rese
earch approa
ach based onn selected la
andscapes”.
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The uMngeni catchment has become a focus area and pilot study site through various initiatives, now
becoming consolidated through the uMngeni Ecological Infrastructure Partnership (UEIP) (SANBI, 2013).
Through this initiative, more than 30 government departments, academic institutions, private companies and
Non-Governmental Organisations have signed an Memorandum of Understanding to commit to an initiative
through investment in restoring, maintaining and managing EI to deliver services as well as a suite of
additional benefits such as job creation, improved agricultural productivity, improved landscape, securing
cultural benefits, reduced flood damage and increased adaptive capacity to climate change impacts, which
increase the return on investment (SANBI, 2013).
Thus, the project project seeks to identify sites in the uMngeni catchment where investment into EI can
produce long-term and sustainable returns. In essence, “what to do” in the catchment to provide more
sustainable water supply, and where it should be done. This seemingly simple question encompasses
complexity in time, space and in the connections between different biophysical, social, political, economic
and governance actors in the catchment. For example:
•

In order to understand whether there is value in “investing” in EI, it is necessary to better understand
the potential mechanisms and benefits of this approach i.e. where there is opportunity for investment
in the natural infrastructure that provides services, rather than paying for the services themselves;
and

•

Not only does investment in EI need an understanding of where the EI is found in the catchment, but
critically whether the investment will bring a return (a societal benefit) and whether there is a willing
partner (be it a municipality, farmer or individual) and the risks associated with the investment.

The approach and deliverables adopted in this project reflect this integrated methodology.
The approach towards achieving this is descibed in this document, forming Deliverable 1 of the project.

2

Building a collaborative process

The project team consists of academics and practitioners from a range of different disciplines, providing a
strong diversity of skills and approaches through which the key research questions will be addressed. The
project is strongly linked to the uMngeni Ecological Infrastructure Partnership (UEIP) and the general
approach has been to provide research support to the UEIP Pilot Studies now being undertaken by the major
uMngeni River municipalities and so link into the stakeholder and social networks developing through these
(see Appendix 1). Recognising that the project requires a strong foundation through both stakeholder input
and for the project team to refine their approach, Year 1 has included a broad stakeholder workshop, one on
one engagement with stakeholders and team meetings and field trips. These meetings and fieldtrips, where
researchers have begun to engage with a wide range of actors working on the ground or living in the four
case studies (case study four is still exploratory and will be defined by the end of October 2014), have
resulted in the development of a social network or a ‘community of knowledge holders’ around each site.
These networks connect in to the broader network of the UEIP and hence a ‘network of networks’ is being
produced (Penny Price, pers. Comm., 2014) that links actors with different knowledges, experience and
interests around the common goal of exploring how ecological infrastructure could be used to enhance water
quality and security in the uMngeni catchment. The development of these networks is strengthened through
engagement between different actors along their lines of expertise, experience and interest as they address
specific issues in each case study project. In this way, relationships and partnerships are being built which
will contribute to a more participatory, deliberative and integrated governance regime for the uMngeni
Catchment.

2.1

Stakeholder Workshop and Team Meeting 1

The inaugural stakeholder workshop, which followed the first project Reference Group meeting, was held in
Pietermaritzburg on 22 May 2014, and was attended by approximately 30 people. The workshop report is
3

attached as Appendix 2. Presentations were made by representatives of the three service providers
implementing the UEIP case study projects, i.e.:
1. Palmiet – Mr Neil MacLeod, eThekwini Municipality
2. Bayne’s Spruit – Mr Rodney Bartholomew, Msunduzi Municipality
3. Upper Midmar – Mr Riaz Jogiat, Umgungundlovu District Municipality
Key points for the project team made by the presenters and in the discussion that followed were:














The gap between the approach and the aims needs to be better articulated, particularly in terms of
ways of linking biophysical science and socio-ecological issues.
The project needs to integrate, illuminate and deal with both biophysical and social issues within an
ecological framework.
There should be a strong component of social learning and community partnerships which favour
intrinsic learning and the building of freedoms rather than traditional training. However, this approach
requires obtaining the support and understanding of community leaders and ‘connecting’ with
community members. Engagement should occur through dialogic (deliberative) processes which
lead to deeper insights and the potential for meaningful change.
Factual evidence is required to support investment in EI. Thus, a monitoring programme should be
put in place to provide evidence to illustrate the change, such as a state of the river system which
includes sociological aspects. Monitoring frameworks should include both qualitative and quantitative
data.
Following the presentations, wider discussion took place regarding the project approach. Key points
raised during these discussions include:
o Most ecological risks are at catchment or meta-catchment levels and thus focus should be at
both these levels.
o The gap between the approach and the aims needs to be better articulated, particularly in
terms of ways of linking biophysical science and socio-ecological issues.
o Consideration should be given to whether the results from the case study sites have
comparative value and can be extrapolated to the wider catchment.
o Collaboration between the research team, municipalities, the private sector and communities
should be viewed as a knowledge building process around social learning and action
research – the process of coming together is an output of the project which has value. With
this in mind, it was noted that the methodology will be refined as the project emerges.
o Where possible, thought should be given as to how to integrate this project with other similar
projects for shared learning. Integrated, deliberative learning platforms should be
encouraged.
o With reference to the above two points, the importance of including project learning in
progress reports was stressed as a worthy shared learning practice.
It was highlighted that this work reflects a movement towards a new paradigm in water research
management. The project emphasizes the notion of critical complexity and ‘wicked’ problems that do
not follow linear patterns. Context and history become vital within this landscape. Critical Historical
Activity Theory or (CHAT) was suggested as a helpful approach to engage with in this regard.
The project holds considerable value in terms of its human development capacity. The project team
was encouraged to consider the sustainability of this capacity so as to safeguard the human
competency the project will leave behind.
The importance of adaptive management within the research team responsible for developing and
managing the project was emphasized.

The notes from the first team meeting, held on 23 May 2014 are provided in Appendix 3. Deliverable and
case study content, linkages and responsibilities were discussed.
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2.2

Project Team Field Trips

The project team visited the Bayne’s Spruit and Midmar UEIP pilot study sites on August 21 2014. The
Bayne’s Spruit visit was hosted by Rodney Bartholomew and Esmeralda Ramburran of Msunduzi
Municipality. The tour started in the upper-Bayne’s Spruit and ended just above its confluence with the
Msunduzi River, with the team visiting four sites which illustrated several important issues along the River,
including canalization (which an option to de-canalize and establish an artificial wetland), a poorly functioning
floodplain (with an option for this area to be used as an offset), industrial effluent-affected floodplains and
peri-urban river systems showing evidence of human pollution.
Figures 1 – 4 show the four sites visited by the team. Issues that were raised are as follows:







Site 1: Parts of this tributary have been canalized in earlier years, predominantly to prevent flooding
in highly urbanized suburbs. At this site, the city is considering introducing an artificial wetland to
improve flood attenuation and other ecosystem services. Some purchase of property will be
necessary.
Site 2: This area is privately owned and is inhabited by informal communities. It is a floodplain area
which is infested with alien plants, incised and eroding, and is such is not functioning effectively as a
wetland. The area is earmarked for the proposed Rapid Transport System for the city, and as such
could be set aside as an offset after the establishment of the bus depot.
Site 3: This area is affected by effluent allegedly released illegally by oil depots in this industrial area.
There is some agriculture within the floodplain.
Site 4: This is a peri-urban area which is close to formal and informal residential areas downstream
of the industrial Site 3. The volume of water appears to have increased due to effluent releases, and
there is evidence within the river of algae which thrives on human faecal matter.

Figure 3: Site 1 - Canalized tributary of the Msunduzi
River (Pietermaritzburg). Possible site for artificial
wetland

Figure 4: Site 2 - Floodplain area with informal
settlements (Pietermaritzburg) – potential site for bus
Rapid Transport System offset. Floodplain is incised and
eroding
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Figure 5: Site 3 - Industrial area (Pietermaritzburg) –
Floodplain area experiencing industrial pollution,
predominantly from oil refineries

Figure 6: Site 4 - Peri-urban area (Pietermaritzburg) –
River showing evidence of human faecal matter pollution
and poor water quality

Various options for student-based research projects were discussed for inclusion in the project for 2015.
The project team then visited sites at and around Midmar Dam and the Lions River Wetland. The visits to
these sites were facilitated by UKZN students already active in the catchment, working on various Masters
and PhD projects. Sites visited included Mpophomeni, the Mthimzima Stream and the Lions River Wetland.
The development of the Mpophomeni township and its influence on water quality in the uMngeni catchment,
particularly in terms of the water entering the Midmar Dam was discussed at length, This includes both poor
waste management within the township, the impacts of livestock and the frequent problems of spilling
manholes. During the next site visit, the team discussed the poorly functioning Lions River wetland, and
observed the incised nature of the water course, the vegetation and impacts of livestock which are allowed to
graze there. One of the UKZN Masters students is also a full time staff member at SAPPI, and this allows the
researchers access to the wetland for the study.
The project team were able to make several useful comments to assist the student’s research.
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Figure 7: Tributary upstream of Mthinzima Stream
(Mphopomeni)

Figure 6: Team site visit to Mthinzima Stream, with
discussion led by UKZN students

Figure 8: The Mthinzima Stream entering the Midmar Dam

Figure 9: One of the UKZN students carrying out
miniSASS analysis in the Mthinzima Stream
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Figure 10: Team site visit to Lions River wetland

Figure 11: Team site visit to the Lions River Wetland, showing the incised water course

The following day, the project team met in Pietermaritzburg to finalize the project approach and further
develop the methodology. These discussions are captured in the following section.
The Durban team, which is focusing on the Palmiet Rehabilitation Project (PRP), has been conducting
fieldwork both through engagements with the eThekwini Municipality, interviews with members of local
environmental forums, and through site visits to the Palmiet River and Mzinyathi. The team has been
8

included in five meetings held by eThekwini Water and Sanitation between May 2014 and September 2014.
Here eThekwini Water and Sanitation (EWS) officials have presented their assessment of the river and the
technical interventions that have developed to deal with the issues in the settlement. As a result of this
ongoing dialogue, EWS, the Environmental Planning and Climate Protection Department (EPCPD), and the
research team have agreed that a joint workshop between all the main actors in the Municipality should be
held to develop a research framework for the Palmiet Rehabilitation Project. This workshop is being planned
by the officials responsible for the PRP in EWS (Siobhan Jackson) and EPCPD (Sean O’Donaghue and Lisa
Smith).
The research team has also visited the Palmiet Nature Reserve (15 September 2014) and held a meeting
during this visit with Lee D’Eathe, who is the leader and driver of Riverwatch, a local community based
monitoring group that is monitoring the Palmiet River. This was followed by a fieldtrip to the Quarry Road
Informal settlement on 17 September 2014, where the research team met with some of the community
leadership and obtained contact details for the committee leader and the councillor. This was a very
informative fieldtrip as community members discussed their issues and concerns with the researchers and
provided insight in to the organisation of the community.
The research team has also conducted five interviews with members of local environmental forums along the
Palmiet River, as well as with one of the committee members of Conservation KZN. This has provided
valuable insight into the actors that are involved in the Palmiet River and their relationship with the state and
other private actors.
A fieldtrip to Mzinyathi which was led by MaDudu Khumalo from uMphilo waManzi was held on 18
September 2014. This field trip was undertaken to explore if Mzinyathi could be used as the fourth case
study, given that the fourth case study needs to be located in an area that is on Ingonyama Trust Land. This
is important as the governance regime and institutional arrangements of these areas are complex, due to the
dual system of government under the eThekwini Municipality and the Traditional Authority. The critical issues
along the Mzinyathi River are sandmining and the building of houses along the flood plain as the area rapidly
densifies. The movement of stormwater over the landscape in this catchment is also problematic and causes
both soil erosion and damage to houses. We held a number of meetings during the fieldtrip, including a
meeting with a local community activist, an iNduna of the area, the secretary for the Councillor and a private
company involved in sandmining. The area is also suffering from a water crisis this year, which has been
largely created through the rapid densification of the area and the lack of capacity of EWS to keep up with
demand. Large formal houses are also being built in Mzinyathi and these residents are putting in their own
water systems which is drawing water from the common property of water for the whole area, leading to
some people having good access to water and others having water problems. The community in this area is
therefore sensitised to water issues as a result of the current water crisis.
The research team continues to explore the area around Mphaphathini where the Pollution Research Group
has been testing out and establishing the new DEWATS (Decentralized Wastewater Treatment Systems)
plants. This area is the second option for the fourth case study.

2.3

Team Meeting 2

The project team met on August 23, 2014 in Pietermaritzburg. Much of the discussion is reflected in Chapter
3 below. However, other pertinent points of discussion were:




The 'socio-ecological assessment’ of the uMngeni Catchment (Rowlands et.al. 2013) identified key
influential stakeholders, in the catchment. Some are not particularly active in the UEIP but have a
marked influence of EI in the catchment. This work then developed the Strategic Environmental
Management Plan Report (uMgungundlovu District Municipality, 2013) frameworks into a capacity
building plan for the catchment, and this is now being implemented with key partners. Most
significant are the key and powerful developing partnerships with CoGTA, the Amakhosi executive
and SALGA and running a range of EI related workshops for them over the next couple of months.
The team developed an Objectives Hiearachy which was then used to identify the Work Packages
and their linkages that was clear to all members.
9

3

Project Approach and Methodology

Building from the Inception Workshop, the two team meetings and the field trips undertaken, the project team
has revised the project approach and methodology as described in the subsequent sections. The approach
adopted recognizes the perspective of Keen et al. (2005:1) that:
“Social change is needed if society is going to adequately address the environmental challenges
threatening human societies and the global ecosystems on which they rely. We need a new approach
to environmental management that supports collective action and reflection directed towards
improving the management of human and environmental interrelations. We refer to this as the social
learning approach”.
Much work over the past decade has pointed to the importance of social learning processes in situations of
complexity, change and contested understandings. As Wals (2007:17) notes:
“to break deeply entrenched, unsustainable patterns (assumptions, behaviours and values) requires a
new kind of thinking inspired and informed by powerful learning processes that simultaneously lead to
individual and collaborative action and transformation”.
Building collective capacity in the context of resource base risks and uncertainty therefore points towards the
broad field of social learning as a useful component of organisational learning and social change.
Wals (2007:18) describes social learning as:
“learning that takes place when divergent interests, norms, values and constructions of reality meet in
an environment that is conducive to learning. This learning takes place at multiple levels i.e. at the
level of the individual, at the level of a group or organisation or at the level of networks of actor and
stakeholders.”
These ideas and concepts form the basis of the approach adopted by the project team which is best
described as a social learning approach which advocates an 'enabling' orientation - rather than a traditional
'causal' approach (ie seeking to cause change in others).

3.1

Towards a transdisciplinary research programme

Following Bhaskar (2010), the project team has recognized that merely pooling the knowledge of the
different disciplines of the team members will be not be adequate to achieve the project goals. Rather, we
adopt the approach that “synthetic interdisciplinary integration” of the knowledge is required at the project
inception, and that this provides the scaffolding for cogeneration of new knowledge for the project. We
believe that this approach will provide the opportunity for a truly transdisciplinary effort i.e. A collaborative
process of deployment of ideas, models and practice with multiple actors, thus producing and using
knowledge for transformations in policy and practice as well as strengthening the different disciplines
represented by team members (Lotze-Sika, 2014 pers. Comm.).
Thus, rather than narrow deliverable-based work packages, the project team has developed a framework
where the Deliverables have been embedded within an objectives hierarchy (Figure 1) and supported by
case studies through which the various themes are integrated. The team will:




Integrate thematically – each theme will undertake studies at each case study site.
Integrate spatially – all case study sites will have research activities from each theme.
Produce integrated Deliverables and other products

The use of the term “mapping” is intentional. It is intended to portray the need to understand spatial
knowledge in all its forms and in its broadest sense i.e. social space, conceptual space, local vs national
space etc. It furthermore has strong links to capacity enhancement, social change, governance and other
aspects (which will form a critical component of Work Package 3) and is strongly linked to understanding
10

catchment connectivity i.e. Work Package 2. It also provides the opportunity for development of unique
visualization tools and will build on the momentum being generated around tools such as miniSASS.
The need to build a larger picture or context from site-specific studies is well recognized, and spatial and
temporal scaling of catchment actors and their influence in a systemic way will form a strong component of
Work Package 2. Through this project, the intention is to learn at a case study level what can be taken to a
catchment scale, and then to learn at both a case study and catchment scale what can be taken up
nationally in other parts of the country.

11

Figurre 12: Overview of project Work Packag
ges and interlinkage
es.
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3.2

Work Packages

Building from Figure 1, the following work packages have been identified, and leaders assigned to each.
Work
Package
No.
1

Work Package Title

Description

Champion

Primary
Collaborators

Brief Methodology Description

Deliverables

Catchment management
and investment plan

Develop a cost effective conservation
management strategy based on the green
economy - based on stakeholder embedded
water resources management framework

GPWJ

All

Collate and synthesize material from other Work
Packages and associated projects to provide a
management strategy and investment plan for the
uMngeni Catchment. Build using an optimisation
system that integrates all catchment connectivity
aspects. Recommendations for future research
needs to support sustainable management of the
uMngeni.

D15

The Catchment management and investment
plan/strategy will examine:
‐

2

Catchment Connectivity

Describe the catchment connectivity from both
bio-physical and social aspects that are core in
understanding drivers of the catchment

DH

13

GPWJ, CS, SH

What to do (i.e. which Ecological
Infrastructure implementation activities
are most effective to secure water).
‐
Where to do it (i.e. where is the
Ecological Infrastructure which should be
prioritized for a.) the protection and
appropriate management of intact
Ecological Infrastructure; b.)
Rehabilitation of degraded Ecological
Infrastructure; and c.) The reinstatement
of lost Ecological Infrastructure or
alternatively the management of
negative impacts on remaining
Ecological Infrastructure and delivery of
Ecosystem Service.
‐
When to do it (i.e. which are the priority
Ecological Infrastructure intervention
sites which should be addressed first to,
a.) provide proof of concept for broader
Ecological Infrastructure implementation
projects b.) Deliver the greatest
immediate benefit in terms of securing
water; c.) Provide greatest longer term
benefit in terms of securing water.
‐
Where will society benefit most from this,
and where can these investments
contribute most to the Green Economy
and Human Well Being
In this work package we will use as our baseline:
1. The Anderies et al. (2004) framework for
a social-ecological system (or adaptation

D3, D4, D7,
D12, D14

processes and characteristics and spatial
connectivity

3

Capacity Enhancement

Develop and train beneficiaries on appropriate
methods (models, guidelines, indicators,
procedures) necessary to achieve a paradigm
shift to transform society, and the economy

thereof)
The tools and data collected in the other
work packages of this project, particularly
the case-studies
3. Past research and that pertinent
research identified in the UEIP Research
workshop
With a focus on how aquatic ecological
infrastructure contributes to human well-being and
water security we will establish:
1. The explicit spatial and temporal
connections between the public
infrastructure providers (regulators,
physical infrastructure providers), the
public infrastructure (physical
infrastructure, norms, rules, regulations),
the resource users, and the resource
(ecological infrastructure) in the
catchment
2. The external drivers affecting and
impacting on these entities and the
connections between them
3. An interactive mechanism for illustrating
and characterizing these connections,
relationships and drivers.
2.

JT

CS, DH

Investigate and pilot new methods of
communication and knowledge sharing with
catchment stakeholders (cell phones, involvement
of local people through citizen based monitoring,
blogs and microblogs, and learning processes.
This will engaging with key Interventions such as:
1. DUCT Enviro-Champs - situated along
key EI hotspots in townships from
Mpophomeni to Sobantu - they receive
'air-time' for sharing and addressing
issues.
2. Street Theatre - innovative ways of
sharing EI as it links to Water and
Sanitation - now active across the
'Midlands' to Councillors, community
members, community meetings etc.
3. Participatory mapping and the use of
over-lay maps such as 'land-use
activities' and 'nutrient loading'.
Popular articles, TV and YouTube clips will be
developed.
Institutional and individual capacity development
will make use of the Municipal Learning Initiative
(MiLE) supported by UKZN, DUT and eThekwini
and ongoing enagement with the Water and
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Energy SETA. Environment Practices courses
have already been modified and now offer training
in EI to Supervisors and Managers (Level 5) and
Workers (Level 2) as well as the the Amakhosi
Executive. The EETDP Learnership will also be
applied which provides opportunties for people
becoming qualified as 'Trainers of Trainers' SAQA
Levels 1 to 5. This articulates well with University
Levels 6 onwards and provides a useful career
pathing to university training courses. This is
especially significant in a post-apartheid scenario
where EI training is so new (and previously
inadequately). We can redress inadequate
schooling / tertiary learning with such approaches.
The research process in the four case studies will
also build capacity as the research is action based
and hence the capacity and knowledge of all actors
engaged in the research process (researchers,
municipalities, private sector and communities) will
be immersed in the social learning process around
ecological infrastructure in the uMngeni catchment
unfolds.
4

Mapping the socio-political
status

Investigate how an intact ecological infrastructure
could secure and enhance the benefits provided
to society and economy in the catchment

CS

DH, CS, JT, SH

Investigate the policy and governance issues that
have led to this apportionment of costs and
benefits. Develop community based maps.
Develop an approach for governance to yield a
more equitable outcome and describe job creation,
entrepreneurship, and local economic development
opportunities through integrating innovation and
technology.
Develop a socio-political baseline that reflects the
connectivity and relations between the different
actors in the catchment. This baseline will reflect
the current governance regime and institutional
arrangements of each catchment and changes and
transformations in this governance regime will be
mapped over time as the social learning process
begins to shape the relations between actors in the
catchments, thereby shifting the governance
regime.
Principles and approaches adopted in the green
economy literature will be explored to determine
opportunities for ecological infrastructure to
address poverty and improve quality of life within
the four case studies.
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5

Mapping the economic
status

Cost the impacts of ecosystem degradation on
water users from different stakeholder
experiences using an evidence based approach

T-AS

SF, MB, CJH,
SH

6

Mapping the biophysical
status

Investigate and report on the status of catchment
land-use and water resource quality in the
selected catchment(s)

GPWJ

T-AS, CJH, SH

Develop methodology and undertake economic
analysis utilising quantifiable evidence from waste
water works regarding cost of purification for water
quality of different standards. This will form part of
a broader resource economics understanding of
the catchment through which the potential for
restoration of key EI sites will be
assessed.Methodology development is Deliverable
4.
Include a natural resource economics component
to quantify aspects where collecting evidence is
difficult/does not exist and support analysis with
modelling. This will include considerations of the
cost of poor water quality to health. i.e. illustrate
how intact ecological infrastructure could have
alleviated the costs resulting from degraded
ecosystems and to
Lead for this WP still under discussion
Apply (in conjunction with Development Bank of
South Africa (DBSA) Green Fund project) and
refine an approach to quantify EI in the catchment
through land cover mapping (e.g. Ezemvelo KZN
Wildlife and GeoTerra Image, 2013) and
1
hydrological modelling using the ACRU model ,
which has been configured for the uMngeni
catchment, and the model runs validated
(Warburton et al., 2010). The model will ultimately
include both water quantity and quality aspects.

D4, D9, D12,
D14

D3, D10, D13,
D14

Extensive monitoring will be undertaken to support
the model results. Several post-graduate projects
will be completed under this work package,
including the use of the ACRU model to output
indicators of EI location, including direct outputs
such as dry season baseflow, as well as scenario
derived outputs such as flood and sediment
attenuation improvements.

The spatial activities will include:
1.)
Revision of existing Ecological
Infrastructure mapping and downscaling method
based on workshop discussion with hydrologists
and other specialists within the project team (as
well as additional specialists where possible). This
should include a full update of features included,
buffer and scoring rules and missing/additional
1

ACRU is a multi-purpose and multi-level daily time step soil water budgeting model developed and supported in South Africa which can operate in distributed mode (Schulze, 1995 and updates)
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datasets.
2.)
Mapping and downscaling of high priority
areas of Ecological Infrastructure. This would
include mapping of high priority areas of Ecological
Infrastructure in the uMngeni based on the interim
inputs from the hydrological and other modelling
processes from the Green Fund project, and the
final outputs of the longer term WRC project.
3.)
Development of future land use
scenarios to input into the hydrological modelling
process. The scenarios would be based on a
spatially explicit extrapolation of land cover change
rates and an initial understanding of the drivers and
controls on the landcover change process. The
process would be undertaken using available
historical landcover datasets and the Idrisi land
change modeller software. Supplementing the
landcover based assessments with expert inputs
on emerging trends in land use which could
change the spatial picture in the catchment. This
will be done through a land use change expert
workshop.
7

Project Admin

Project admin, Annual reports and
recommendations for further research

GPWJ

CJH

Facilitate and ensure Deliverable target dates are
met.
Compile Annual Reports, claim and disburse funds.
Project Web Site

The Gantt chart which follows (Figure 13) indicates the revised Work Packages with Deliverables and Date indicated.
The links between these Work Packages, the contractual objectives and Deliverables is illustrated in Figure 14.
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Figure 13: Ga
antt chart showing Work Pa
ackage and De
eliverable date
es and timelines

18
1

Figure 14: Re
elationship between Projectt Objectives an
nd Deliverable
es
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4

Conclusions and Way Forward

The WRC Terms of Reference for the Project highlighted the need for a programmatic research approach
which addresses the need for consolidated findings from multiple research projects in a selected catchment
to test the applicability of various research outputs, as well test and refine international best practices. In this
context, this project will:













Act as a major knowledge contributor to, amongst others, the uMngeni Ecological Infrastructure
Partnership, strategic water resource planning of the three water authorities and Umgeni Water,
economic, water resource and catchment planning by the Department of Water and Sanitation, and
development planning in KZN.
Provide research support to the UEIP Pilot Projects.
Act as an integrator of knowledge being generated by, amongst others, the two Green Fund projects,
the Lloyds funded International Water Security Network project, the Spring Grove Dam offsets
project and the research projects identified in the UEIP Research Workshop (Appendix 5).
Build on and contribute significantly to WRC-funded research on green solutions, integrated
catchment management, water resource management and water security associated with the Green
Village Lighthouse.
Develop the capacity of numerous postgraduate students based primarily at UKZN, DUT and
Monash South Africa.
Develop the capacity of key uMngeni River Basin stakeholders, particularly those who form part of
the various catchment management forums and the UEIP, so that they may participate effectively in
water resource governance and management decision making.
Leverage significant additional investment in research and application through initiatives such as SIP
19 and the African Water Facility.
Contribute research and a research approach that is internationally unique.

In order for this to happen the team will adopt a new way of doing business. This includes accepting and
embracing:






4.1

A role in which researchers are no longer just observers of change but are also agents of change –
and the extent of the change is quantifiable.
An approach where researchers move beyond the generation of new knowledge alone to embedding
this knowledge within institutions of governance and management. Practitioners and stakeholders
are considered research and implementation partners.
A long term approach that is systematic but at the same time responsive and reflexive.
The inherent complexity of social-ecological systems.

Risks and Constraints

There are several major risks that the project needs to be cognisant of:




Failure to adopt a new way of doing business will mean that the project will not fulfil its objectives
adequately.
The projects are closely linked to the UEIP demonstration projects being led by the water authorities.
If they fail to progress the extent of learning and lessons for wider application will be limited.
Athough relatively well resourced for student funding, the scope and extent of the project and the
size of the project team means that no team member is fully dedicated to the project and all have
other commitments which may dilute focus.
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Appendices

6.1

Appendix 1: EI Factsheet – Pilot Studies
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SAVE THE MIDMAR DAM PROJECT
Working together for water security in the uMgungundlovu Water Service Authority
Background
The Midmar Dam, is located in the second largest economic region in South Africa near the town of Howick in
uMngeni Local Municipality in KwaZulu-Natal (KZN). The water service authority for this municipal area is the
uMgungundlovu District Municipality. Midmar Dam is important for supplying water to almost half the province’s
population, for having multiple recreational values (such as boating, swimming, water skiing, picnicking and fishing),
and as host to the largest open water swimming event in the world (attracting >50,000 tourists during the annual
Midmar Mile).
Swimmers beginning the Midmar Mile

Source: Rooms for Africa - http://www.roomsforafrica.com/event.do?id=88

Three major rivers flow into the dam, namely the Lions, uMngeni
and Mooi Rivers and these are supported by a myriad of other
wetlands, streams and riparian zones. The dam is adjacent to the
communities of Mpophomeni, the future residents of Khayalisha
and many large scale commercial agricultural activities along the
Greater Lions River and upper uMngeni River. The catchment of
the Midmar Dam is a highly complex social and ecological system
of land uses and activities that affect the flow and quality of water
into the dam. Cross-cutting interventions at many levels are
required to restore and improve water-related ecosystem services
of benefit to human well-being.

Challenges
There are major challenges related to improving the quality and quantity of water flowing into the Midmar dam. The
quality of water flowing in has declined due to contamination from sewerage, solid wastes, industrial effluent, and
agricultural activities (dairies, feedlots, intensive agriculture, maize production). Wetlands have been severely
degraded and the Mthinzima stream, which runs through the Mpophomeni Township, is impacted by massive
pollution in particular from the dysfunctional sewerage systems. Although Mpophomeni occupies less than 3% of the
dam’s catchment area, it produced about 51% of the E. coli and 15% of the phosphorous load in Midmar dam. Sewer
surcharge and run off from agricultural activities in particular are gradually leading to the development of eutrophic
conditions in the dam. If current trends of pollution load entering Midmar dam continue the dam will turn eutrophic
by 2028.
Ecological infrastructure interventions
The uMgungundlovu District Municipality in partnership with many local stakeholders are co-ordinating an ecological
infrastructure initiative called ‘Save the
Mthinzima River near Mpophomeni B – site for potential wetland rehabilitation
Midmar Dam’. The project aims to
restore and maintain degraded wetlands,
riparian zones and grasslands, creating
and maintaining water resource buffer
zones and educating water users on the
importance
of
conserving
critical
ecological infrastructure within the
Mthinzima River, the Lions River, the
upper uMngeni catchment, and the Mooi
Source: Umgeni River Walk website - http://umngeniriverwalk.wordpress.com/2013/06/27/mayday-for-rivers-2013-action-mthinzima/

River. The project will be implemented over 3 years in as many phases:





Phase 1 will mainly involve the restoration of ecological infrastructure within the Mthinzima River catchment
above the R56 (Mpophomeni side) and inclusive of the adjacent Khayalisha catchment; in a partnership led by
the uMgungundlovu Water Service Authority as well as the restoration of the SAPPI Lions River wetland.
Phase 2 will involve restoring key wetlands, riparian zones and grasslands across the three major river
catchments that feed into the dam.
Phase 3 will target the restoration of additional wetlands associated with the Mthinzima catchment that is
currently privately owned and subject to regulations relating to land restitution claims.

Potential benefits
The project is set to unlock more investment in ecological infrastructure, sustain economic activities, and impact
positively on the tourism industry in the KZN Midlands. Through better management of catchment areas, as well as
the restoration and maintenance of wetlands and riparian zones in the catchment, the project should lead to:




Improved water security to those dependent on water-related services from Midmar Dam
A reduction in the cost of managing the Midmar dam and very likely in the costs of producing potable water
More resilient communities

A benefit in its own right will be the strengthened relationships and institutional capacity through partnership
approach being pursued. Partners are from all spheres of government, the private sector, the NGO sector, and from
communities. They have committed to work together and have a long term vision, passion and capacity to sustain
this type of project. The plan is that restoring and maintaining ecological infrastructure across the entire district can
be mainstreamed into all environmental management activities that are undertaken by different stakeholders in the
district.

For more information about the project, please contact:
Riaz Jogiat - riaz.jogiat@umdm.gov.za

Aerial photograph of Midmar Dam

Source: Karen Zunckel

BAYNE’ SPRUIT REHABILITATION PROJECT
Reclaiming valuable water resources in the Msunduzi Local Municipality for people,
business and recreation

Background
The Bayne’s Spruit is a relatively small tributary of the Msunduzi River. It has its
headwaters in the residential area of Northdale and flows about 9 km through
the Willowton Industrial Area before joining the Msunduzi River just east of the
residential suburb of Sobantu. It is part of the Pietermaritzburg urban
catchment but its water flows from the Msunduzi into the uMngeni River and
the Inanda Dam, Durban’s primary water supply. Water from the Msunduzi
River is extracted for irrigation purposes, but it is better known as the starting
point of the famous annual Duzi Canoe Marathon. The Bayne’s Spruit has
served historically as a valuable resource to the Sobantu community for fishing,
swimming and irrigation purposes.

Challenges
The Bayne’s Spruit has high density formal residential development in its upper catchment, a
concentration of trade effluent regulated industries in the middle reaches, and informal settlements
and high density formal residential areas downstream. Some natural areas within the Bayne’s Spruit
riparian corridor remain intact but the majority are degraded and poorly maintained. The Bayne’s
Spruit has been subjected to illegal discharges of industrial effluent, illegal dumping and extensive
littering by those living along its banks. This pollution is exacerbated by poor storm water and
sanitation infrastructure due to pipe misalignments, root intrusions, silt deposits, and the
inappropriate disposal of litter and refuse through the sewer network. Escherichia coli (commonly
known as E. coli) levels in this stream are consistently high (reaching 141 400 E.coli/100ml in January
2012 – more than 1000x recommended levels) and the Bayne’s Spruit is rated amongst the worst
and most polluted streams in South Africa. The water is unsuitable for any domestic or agricultural
purposes and it poses major challenges to downstream users too.

Ecological Infrastructure Interventions
Msunduzi Local Municipality, in partnership with a broad range of
local stakeholders, will spearhead an investment in ecological
infrastructure through the Bayne’s Spruit Rehabilitation Project.
This project aims to restore existing areas of ecological
infrastructure, such as wetlands and floodplains, through the:






Identification of strategic sites for construction of artificial wetlands
Re-vegetation of stream banks to control erosion
Establishment of riparian forests
Control of listed alien invasive plants.

The municipality also plans to strengthen existing, and establish new, partnerships with Community
Based Organisations representing residential, commercial and industrial interests to address issues
of illegal dumping and effluent discharge, and to raise awareness around ecological infrastructure to
enhancing water security.

Potential Benefits
Due to the consistently high pollution loads introduced into the uMngeni system by the Bayne’s
Spruit even moderate improvements to water quality arising from rehabilitation of this streams
ecological infrastructure is likely to benefit water quality in the uMngeni catchment. The success of
this project should improve local economic activities, enhance the quality of life of local residents,
and ensure the sustainability of the annual Duzi Canoe Marathon. The ultimate, and possibly most
telling objective of the project, would be for an improvement in the water quality to a level where
the established farming community within Sobantu are once again able to irrigate their crops from
the Bayne’s Spruit.

For more information about the project, please contact
Rodney Rodney - rodney.bartholomew@msunduzi.gov.za
Brenden Sivparsand – brenden.sivparsand.@msunduzi.gov.za

PALMIET RIVER REHABILITATION PROJECT
Background
The eThekwini municipality is the major economic hub of KwaZulu-Natal (KZN) and the third largest
city in the country. Providing water and sanitation to its growing population is an on-going challenge
for the municipality. Particularly so as the municipality’s water comes almost entirely from the upper
uMngeni catchment, where deteriorating condition of ecological infrastructure is compromising the
volume and quality of freshwater being supplied. According to recent studies, the uMngeni
catchment has lost 36% of its ability to deliver valuable watershed services, such as flood
attenuation, sediment load reduction, and water quality improvement. Phosphorous loads have
increased significantly in the uMngeni river system, by 85% at Midmar Dam, by 132% at Albert Falls,
and a staggering 668% at Nagle Dam in the past 10 years.
Sand mining in the uMgeni catchment

Challenges
Currently, watershed services within the boundaries of the
municipality are highly compromised due to impacts from massive
informal settlements built in wetland areas and along the banks of
rivers, such as the Palmiet River (a tributary to the uMngeni River).
Critical wetlands and riparian zones have been severely modified.
Source: Karen Zunckel
Along with increased surface run-off from informal settlements this
results in loss of valuable top-soil, flushing of various waste materials directly into water sources
(posing a range of health risks), and the general deterioration of water quality. Another major
challenge is the increased illegal dumping from these informal settlements and illegal sand mining
along rivers. The current KZN Water Reconciliation Strategy for this economic hub revealed a highly
stressed catchment in terms of water quality and quantity and proposed only traditional and costly
engineering solutions to meet these challenges. However, the strategy ignored the valuable
contribution that investments into the management of ecological infrastructure could make to
enhancing water security.
Photos below, source: Ryan Brudvig presentation

Ecological infrastructure interventions
The municipality has identified strategic positions along the Palmiet River to construct artificial
wetlands aimed at restoring watershed services along the river. The artificial wetlands will emulate
the features of natural wetlands and act as bio-filters, removing/trapping sediments and pollutants
before entering the uMngeni river system. There are plans to remove alien plants and re-vegetate
the Palmiet River banks with indigenous plants to stabilise the riparian zones. The municipality plans
an extensive clean-up of the Palmiet River to remove solid waste and debris before construction of
the artificial wetlands. To address human behaviour, the municipality will provide an awareness
campaign and education materials on illegal dumping to the informal settlements living along the
river banks.

Potential benefits
The construction of the artificial wetlands
will result in the restoration of watershed
services along the Palmiet River. This
includes a reduction in sediment loads
and pollutants in the river channel
thereby helping to improve and maintain
water quality. The filtering of pollutants
will further decrease the build-up of
water hyacinth that has resulted in poor
water quality in the uMngeni river
channel. The municipality recognises that
a wide-scale initiative in the greater
uMngeni catchment is necessary to
pursue investments in the restoration
and
sustainable
management
of
ecological infrastructure as an effective
additional strategy towards reconciling
supply and demand in this system.

More information about the project can be obtained from:
Lenesh Sukhlal - lenesh.sukhlal@durban.gov.za
Dershan Narainsamy – dershan.narainsamy@durban.gov.za
Sean O'Donoghue - Sean.O'Donoghue@durban.gov.za

Clearing water hyacinth

Source: Ryan Brudvig presentation
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Appendix 2: Report of the Inception Workshop

WRC PROJECT K5/2354
DEMONSTRATION OF HOW HEALTHY ECOLOGICAL INFRASTRUCTURE CAN
BE UTILIZED TO SECURE WATER FOR THE BENEFIT OF SOCIETY AND THE
GREEN ECONOMY THROUGH A PROGRAMMATIC RESEARCH APPROACH
BASED ON SELECTED LANDSCAPES
Room B57 (Basement Floor), Rabie Saunders Building, University of KwaZuluNatal, Pietermaritzburg on 22 May 2014 at 12:00
Present:

Mr B Madikizela
Prof GPW Jewitt
Mr D Hay
Dr J Taylor
(WESSA)
Prof CG Palmer
Dr CA Buckley
Ms C Sutherland
Mr R Bartholomew
Ms EM Ramburran
Mr JA Dini
Mr S Manzini
Mrs S Viljoen
Mr S Gillham
Prof T Stenström
Dr PM Graham
GroundTruth
Mr G Cilliers
Dr C Marais
Mr N Macleod
Ms CJ Hughes
Mr SH O’Donoghue
Roberts)
Dr D Still
Mr R Jogiat
Ms T Mthiyane
Ms N Moyo
Mr S Matta
Mr JN Namugize
Ms H Ndlovu
Mr S Ngubane

:
:
:
:

Water Research Commission (Research Manager)
University of KwaZulu-Natal (UKZN, Project Leader)
University of KwaZulu-Natal (Facilitator)
Wildlife and Environment Society of South Africa

:
:
:
:
:
:
:
:
:
:
:

Rhodes University (RU)
University of KwaZulu-Natal
University of KwaZulu-Natal
Msunduzi Municipality
Msunduzi Municipality
South African National Biodiversity Institute (SANBI)
Green Matter
World Wide Fund for Nature (WWF)
Umgeni Water
Durban University of Technology (DUT)
Duzi
uMngeni
Conservation
Trust
(DUCT),

:
:
:
:
:

Department of Water Affairs (DWA)
Department of Environmental Affairs (DEA)
eThekwini Municipality
University of KwaZulu-Natal
eThekwini Municipality (representative for

:

Duzi Umgeni Conservation Trust, Partners in
Development
Umgungundlovu Municipality (UMDM)
uMgungundlovu Municipality
uMgungundlovu Municipality
University of KwaZulu-Natal
University of KwaZulu-Natal
SAPPI, University of KwaZulu-Natal
University of KwaZulu-Natal

:
:
:
:
:
:
:
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1

Welcome and Introduction

1.1

Mr Hay welcomed all present and thanked them for attending.

1.2

A brief explanation as to the purpose of the workshop was provided.

2

Presentations

2.1

Presentations were made for each of the project case study sites as follows:




2.1.2

The following comments were noted in relation to Mr MacLeod’s presentation:











2.1.3

Palmiet – Mr Neil MacLeod, eThekwini Municipality
Bayne’s Spruit – Mr Rodney Bartholomew, Msunduzi Municipality
Upper Midmar – Mr Riaz Jogiat, Umgungundlovu District Municipality

The project should approach governance from an innovative perspective which
integrates climate and water governance.
It is important to look at ecological solutions and not just engineering solutions.
The project also needs to integrate, illuminate and deal with both biophysical and
social issues within an ecological framework.
Discussion took place around the need to engage with people beyond awareness
raising or message sharing, which have been shown to result in poorly sustained
change. The approach should focus on social learning and community partnerships
which favour intrinsic learning and the building of freedoms rather than traditional
training. However, this approach requires obtaining the support and understanding of
community leaders and ‘connecting’ with community members. Engagement should
occur through dialogic (deliberative) processes which lead to deeper insights and the
potential for meaningful change.
The project should, however, keep in mind that change needs to be motivated by
factual evidence. A monitoring programme should be put in place to provide evidence
to illustrate the change, such as a state of the river system which includes
sociological aspects. Monitoring frameworks should include both qualitative and
quantitative data, and reference was made to Latour’s notion of ‘balancing matters of
fact’ with ‘matters of concern’. Members of the workshop noted that frameworks exist
which could be adapted for the measurement of the more qualitative outcomes.
It was suggested that “nudge” research practices could be applied to the project. The
implication being that when people make a choice out of an active learning situation
they are more likely to follow-through on it than if they are simply made aware of what
they should do.
The possibility of including a fourth case study site showing peri-urban densification
within an urban municipality was raized.

The following comments were made in relation to Mr Bartholomew’s presentation:


Key responses related to the monitoring of intervention-linked changes over time,
better understanding of the impact of artificial wetlands, and the possibility of
engaging people in social learning activities for changes in values and behaviour. It
was also suggested that there may be some value in measuring the aesthetic
changes resulting from the project and the ‘feel good factor’ these changes bring
around. Cautionary comments were made regarding the need to ensure that results
are robust from an economic perspective, although it was noted that both macro- and
micro-economics can be used in presenting a valid economic argument.
25



2.1.4

The question of how the Msunduzi Municipality’s intervention intends to engage with
the wider catchment risk was raised. This is being addressed on a number of levels
including community peer pressure, media, and information sources as well as
focusing the attention of officials on development practices within the catchment.

The following comments were made in response to the presentation by the Mr Jogiat:












The farming sector is critical for engagement in the project. Issues of agricultural
water use should be incorporated.
Suggestions were made regarding the value of including the Impendle wetland in the
research, although it was noted that this wetland is part of the Mkhomazi (rather than
the uMngeni) catchment.
There is a need to further interpret the data from DUCT’s data gathering walk down
the Lion’s River.
Innovation is required for developing socio-ecological alternatives to economic
activities that affect wetland integrity, for example wetland mining.
Opportunities exist through Environmental Impact Assessment (EIA) processes to
fund infrastructure upgrades or rehabilitation during development projects.
Discussion took place around alternative approaches to engaging ‘polluters’. A
suggestion was made regarding shifting people’s attitude from viewing certain
products as waste to potential resources which could be leveraged.
Unlocking investments in ecosystem services rather than payment for ecosystem
services should be prioritized, for example investing in land.
The importance of mainstreaming results from the project into the water sector for
increased impact was stressed. This requires an understanding that watershed
services relate to both the upper and lower ends of the water value chain, for example
if water quality coming into the system is improved, there would be a saving in water
purification costs.
DWA regional offices should be involved in the project.
A number of reflections were made regarding current planning and development
practices, such as:
o The fact that development at present is driven more by development
permissions than longer-term ecological considerations.
o What long-term implications development practices will have on
environmental concerns which are presently not significant in that landscape
– for example sedimentation in relation to inter-basin transfers.
o Development plans are at varying scales and levels within the different
municipalities. Planning often takes place in isolation, i.e. with little or no
ecological considerations, particularly in smaller municipalities.
o Planning practices are generally not based on an understanding of the need
to protect areas upstream of water bodies.
o Significant opportunities exist to influence practices in the Ingonyama Trust
lands.
o The project needs to engage practically with the development challenges
faced by municipalities to gain their commitment to ecological infrastructure
based thinking.

3

Discussion on Project Approach

3.1

Following the presentations, wider discussion took place regarding the project approach.
Key points raised during these discussions include:
 Most ecological risks are at catchment or meta-catchment levels and thus focus should
be at both these levels.
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 The gap between the approach and the aims needs to be better articulated, particularly
in terms of ways of linking biophysical science and socio-ecological issues.
 Consideration should be given to whether the results from the case study sites have
comparative value and can be extrapolated to the wider catchment.
 Collaboration between the research team and the municipalities should be viewed as a
knowledge building process around social learning and action research – the process
of coming together is an output of the project which has value. With this in mind, it was
noted that the methodology will be refined as the project emerges.
 Where possible, thought should be given as to how to integrate this project with other
similar projects for shared learning. Integrated, deliberative learning platforms should
be encouraged.
 With reference to the above two points, the importance of including project learning in
progress reports was stressed as a worthy shared learning practice.
 It was highlighted that this work reflects a movement towards a new paradigm in water
research management. The project emphasises the notion of critical complexity and
‘wicked’ problems that do not follow linear patterns. Context and history become vital
within this landscape. Critical Historical Activity Theory or (CHAT) was suggested as a
helpful approach to engage with in this regard.
 The project holds considerable value in terms of its human development capacity. The
project team was encouraged to consider the sustainability of this capacity so as to
safeguard the human competency the project will leave behind.
 The importance of adaptive management within the developing research team was
emphasized.
4

Closing and Way Forward

4.1

Prof Jewitt thanked everybody for attending and for their valuable input which would now
be used in the development of the project methodology.

4.2

The workshop was closed at 3.30 pm.
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6.3

Appendix 3: Team Workshop Notes

MINUTES OF THE PROJECT TEAM MEETING FOR WRC K5/2354 ON THE
DEMONSTRATION OF HOW HEALTHY ECOLOGICAL INFRASTRUCTURE CAN BE
UTILIZED TO SECURE WATER FOR THE BENEFIT OF SOCIETY AND THE GREEN
ECONOMY THROUGH A PROGRAMMATIC RESEARCH APPROACH BASED ON
SELECTED LANDSCAPES.
ROOM 218A, RABIE SAUNDERS BUILDING, PIETERMARITZBURG, 23 MAY 2014 AT
9:00

Present: Catherine Hughes, Graham Jewitt, Jim Taylor, Thor Stenstrom, Chris Buckley, Cathy
Sutherland, Duncan Hay, Mathieu Rouget, Gary de Winnaar, Suzanne Clulow (minutes)

1

Work Programme Development:



Discussion took place around the different work packages contained within the project
proposal and how these correspond to the deliverables. Where possible, a lead partner was
allocated with contributors noted. Not all work packages were discussed during the meeting
due to time constraints.



Work package 1 essentially constitutes the first year’s work and can be seen as the foundation
package.

List Of Project Deliverables and Due Dates
Title

Inception Workshop Report

Annual Report
Report on the water resource
quality status from a
catchment perspective from
Midmar and Baynespruit study
sites.
Report on method to be used
for assessment of costs
incurred through the use of
poor water quality by various
stakeholders, including impacts
on biodiversity as a result of
collapsing ecological
infrastructure
Annual Report

2014

2015

2016

30‐Sep

02‐Feb
31‐Jul

30‐Nov

01‐Feb

Report on capacity
development, popular articles
and blog sites
Literature review and final

31‐Jul

30‐Nov
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2017

2018

2019

Title

2014

2015

2016

2017

2018

2019

methodology description to
assess water resource
connectivity, inter‐dependency
between surface and ground
water, as well as societal
connection, all from a
landscape perspective
Annual Report

01‐Feb

Report on synthesis of
quantified costs incurred
through the use of poor water
quality by various
stakeholders.
Second report on the water
resource quality status from a
catchment perspective: The
lower‐uMngeni

31‐Jul

30‐Nov

Annual Report

01‐Feb

Report based on the tested
evidence demonstrating how
intact ecological infrastructure
could have alleviated the costs
resulting from degraded
ecosystems.

31‐Jul

Report on the water resource
quality status from a
catchment perspective
Report on the water resource
connectivity, inter‐
dependency between surface
and ground water, as well as
societal connection, all from a
landscape perspective
Final report including
comprehensive conservation
management plan for the
catchment based on the
support by society, business,
NGOs, associations and
embedded in legislation

2.2

30‐Nov

01‐Feb

30‐Jun

General points of Discussion:



It was suggested that the project team look at the Municipal Institute of Learning run by
eThekwini Municipality (MILE www.mile.gov.za) as an example of a blended learning initiative.



Since the project will fit within the wider UEIP, it is important that it engages with that initiative.
It was noted that there is a meeting on 11 June, which it would be good to attend. Mathieu
commented that he may attend this meeting.



In terms of other networking opportunities, it was also suggested that someone from the
project team should attend the uMngeni Catchment Management Forum (CMF).



The need to write-up the current case studies as the main anchors of the project was
discussed. The write-up should justify why each site has been selected and outline their
present status and context (including comparative theory). Based on this, a trajectory can be
developed for each project which will be built upon organically over the five years of the
project. Champions were appointed for each site as follows:
o Midmar, Duncan Hay
o Palmiet, Cathy Sutherland
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o

Bayne’s Spruit, Graham Jewitt agreed to chat to Sabine Stuart-Hill regarding this.

It was suggested that Duncan write up his case study first and circulate this to the rest of the
team for contributions. This will then form the common framework for the others to follow.
As well as the contextualising of each case study, the final report should contain a core
literature review, comparative theory and an overview of the uMngeni catchment and how this
fits within the wider catchment. Aspects to be considered include governance, social and
physical (geography). The importance of establishing the governance framework from the
outset was stressed.






Discussion also took place regarding whether or not a fourth case study should be added. It
was suggested that there could be value in using this as a comparison site.
Jim noted that he had recorded some insights from a social science perspective from the
previous day’s workshop, which he is happy to circulate. Discussion took place around
social science research and it was suggested that students involved in the project would
benefit from attending a course on this to support their research within the project.
Duncan encouraged the team to meet with Bonani informally when visiting Pretoria as a
helpful way of keeping him up to date and connected with the project.
The question of who is responsible for meta-research within the catchment was raised.
Models for the functioning of the project were reviewed. The project consists of a central work
package surrounded by a coordinating work package with a number of smaller work
packages/tasks linking the two. Within this, the following major themes have been identified
(see diagram below):
o state of river quality (socio-ecological)
o economic costs
o spatial knowledge
o governance
o deliberation



The importance of reflexivity within the project approach was stressed.
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Concerns were also raised that the workload and deadlines for the project would mean that, in
spite of commitments to doing things in a new way, the project would default to normative
science.



The CWRR noted that they will organise another meeting before the end of the year to discuss
sampling for heavy rainfall events for hazard assessment and confirming the methodology for
this.



It would be useful if the project could find methods for re-representing scientific data to make it
accessible in the public domain.



Given that economics is a ‘hot’ topic within the project, the involvement of an economist was
recommended. It was suggested that Catherine and Graham approach Stuart (Ferrer),
although concerns were raised that perhaps an agricultural economist would not be the right
person for the role.



It was suggested that a one day ‘research school’ workshop be hosted for the project team
covering the basics of the different themes identified. This would be beneficial for the students
in the project as well. The workshop would link to the literature review. The possibility of
raising money from the EU to supplement this was noted.



The importance of articulating the project with local area plans was highlighted.

2.3

Date of next Meeting



One on one meetings between the lead partner (CWRR) and the other partners will take place
in June.



The next team meeting was scheduled for 21-22 August.
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6.4

Appendix 4: Current Student Projects

Name

Degree

Project

Jean Namugize

PhD

Effects of Land Use on Water Quality of Umgeni River

Catherine Hughes

PhD

The hydrological benefits of rehabilitation of
critical areas catchment - land use change impacts aliens and degradation (co-funding with WRC K5/2156)

Sesethu Matta

MSc

The value of community based water quality monitoring
programmes

Hlengiwe Ndlovu

MSc

The restoration of Lions River Wetland for improved
downstream water quality and quantity

Sanele Ngubane

MSc

An improved long term water quality monitoring
programme for key sub-catchments of the uMngeni
River.

Nantale Nsibirwa

Hons

Hydrological modelling to estimate water quantity and
quality of the Mthimzima Stream

Nokulinga ZweZwe

Hons

Assessment and monitoring of the water quality of
inflows to Midmar Dam

Silindile Mtshali

Hons

Estimating chlorophyll content in water bodies in the
uMngeni Catchment from hyperspectral satellite
imagery
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6.5

Appendix 5: UEIP Research Assessment

An uMngeni Ecological Infrastructure Partnership (UEIP) Initiative

Research in the uMngeni River Basin
A preliminary assessment
Third Draft: 26 September 2014

Duncan Hay
University of KwaZulu-Natal and Monash South Africa

1. ntroduction and context

For all of us, professionally and personally, effective management of the water resources of the uMngeni
River Basin is non-negotiable. Our individual and collective well-being depends on it.
The research we carry out that contributes to this management evolves in different ways. Sometimes it is in
response to issues identified by various groups and networks, while some is built through catchment-wide
initiatives such as the uMngeni Wat Indaba and the uMngeni Ecological Infrastructure Partnership (UEIP)
initiative. Other research is based on the direct needs of catchment utilities such as the eThekwini
Metropolitan Council and Umgeni Water, and some is identified through the initiative of individual
researchers. The result is that there are many ongoing projects, with many different objectives - but likely a
similar vision.
During a meeting of the UEIP research sub-committee in July, researchers expressed the desire to better
integrate their efforts. With this in mind a workshop was convened on 19 August. The intention was that
researchers would come away from the session with a better understanding of what others are doing; with a
greater sense of purpose and unity; of knowing where we fit and who we could be interacting with; of how we
link to management, and of where we should be focusing future research investment.
26 researchers representing 10 organisations were invited to participate (Appendix 1). Of these 25
responded, 7 to apologise and 18 to confirm their participation. The majority who apologised cited teaching
responsibilities as the reason why they could not participate. Of those who apologised, three contributed
project presentations for inclusion.
The workshop was externally facilitated and the process was as follows:


Each participant articulated his or her expectation of the workshop (Appendix 2)
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Short presentations were made on each research project or group of research projects (listed in
Appendix 3; presentations available on request or, alternately, on a website or drop-box system)
Researchers then, in facilitated sessions, identified and grouped research priorities (Appendix 4) and
identified gaps, overlaps and synergies (Appendix 5).
The workshop concluded with a plenary session which examined how the enthusiasm and
momentum might be carried forward within the UEIP and beyond it (Appendix 6)

It is important to note that this workshop serves as a starting point for an ongoing purposeful conversation.
We have not identified all the researchers and research being conducted in the basin. Nor could all the
researchers we identified participate on the day. There are two large bodies of research which need to be
included. The first is research being conducted by a range of consultants on behalf of the Department of
Water Affairs and Sanitation (DWAS). The second is research being conducted by the CSIR for a range of
clients, including eThekwini Municipality. However, there is a general view that we have made a good start
and that we need to maintain the enthusiasm and momentum.

2. A preliminary assessment

There is clear evidence that river health and ecosystem health in the uMngeni River Basin is declining. As a
consequence water security and human health and wellbeing are affected. In general terms our research
indicates that water-borne pathogens are on the increase, as are levels of both organic and inorganic
pollutants. Rates of sediment erosion and deposition are accelerating. Despite annual investment of over R
50 million in the removal of terrestrial and aquatic alien invasive plants, their coverage appears to be
increasing. Land transformation continues unabated and over fifty percent of the basin is completely
transformed and/or degraded. There are serious concerns about how deteriorating water quality is affecting
the health and livelihood options of resource users, particularly those who are marginalised and have limited
access to formal utility services. There are also serious concerns about our lack of preparedness for what
climate change has to offer. Juxtapose this against the overwhelming need for water resources of high
quantity and quality to sustain economic development in the basin and beyond and we quickly realise that
we, and the system, are not in a good place right now. This is not alarmist; this is not unscientific; this is
reality.
Our short working session indicates that there are well over 40 current research projects (Appendix 3) aimed
at directly and indirectly contributing to understanding and improving the overall health and well-being of the
system. This does not include a considerable body of research that has been completed over decades and
upon which this current research is built. With this level of research effort one might have expected to see
some positive correlation between this effort and system health – we see little or none.










Is it that the impacts and their causes are of such a magnitude and the ability to deal with the causes
and impacts so small that our research is meaningless?
Are we doing the wrong research?
Are we doing the right research, but in the wrong way?
Are we problem focused rather than solution focused?
Are we working in isolation?
Are we unable to communicate our research results effectively to those in positions to make
decisions?
Are the decision-makers not listening to us however we convey the messages?
Is there insufficient capacity to take aboard and use our research?
Do we have little or no influence?

It is probably a little bit of all of this. What is clear is that, while we appear to be quite good at identifying the
problems, these problems have root causes which are difficult to engage, viz. governance failures in both
the public and private sectors. What is obvious is that ‘business as usual’ cannot continue. So what should
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we be doing? A crude assessment of the research priorities, gaps, overlaps and synergies (Appendix 4 and
5) provides us with a useful strategic direction.
Considering the research priorities, one first needs to consider whose perceptions are being articulated here.
The room was dominated by technically focused bio-physical scientists. So, the emerging theme of river
health is obvious. What was surprising was the focus on ‘governance and management’ – we are engaging
the realm of social science and the message is abundantly clear: we need to engage much more closely with
resource users and those that make decisions about resource use; we need to understand in detail what
motivates people to make the collective and individual decisions that they do; and then we need to get close
to them to influence their decisions.
What was almost entirely absent from the conversation was the word ‘politics’ (used in its broadest sense).
Moving forward, our research increasingly needs to engage the ‘political science’ of water resource
management. The WESSA power-mapping of influence in the uMngeni River Basin is a good example. It
was only after the workshop as we were packing up that the facilitator said “What wonderful work, but how
little the political capital.”
Does that mean that we should stop our hydrology and ecology and re-tread ourselves as political scientists?
Not at all. Biophysical research remains an absolute foundation for management decision making. Going
forward we need to add social dimensions – political and economic – to the biophysical. It is not enough to
state that Midmar Dam might become eutrophic in 20 years’ time. We need to be able to state coherently
and compellingly what the economic and political implications of this might be.
The other major focus of our research priorities was ‘building agency’. This might be interpreted loosely as
developing capacity – providing the assets, capacity and capability of individuals and groups to perform
(interpreted from Wigboldus et. al. 20102). In recognising that ‘building agency’ is important we recognise
also that our role transcends that of what we typically understand as research. It is also our role to develop
capacity to use knowledge generated and to influence how that knowledge is used. We are no longer
observers of change; we are now agents of change.
Turning attention to the perceived gaps, overlaps and synergies that exist, the following themes emerged:
Ecological infrastructure: While the term and its implications appear to have taken root there is a
cautionary tale. What can ecological infrastructure actually deliver in terms of improving water resource
security? We already know that, unlike Animal Farm, all wetlands are not equal. Some improve water
resource quality significantly; others not at all. We need to quantify more precisely to what extent different
ecosystems contribute to water resource security.
Sharing: There is a general recognition that just as management and governance of the uMngeni River
Basin is disintegrated, so is the research that informs it. A starting point to reversing this and improving
integration is establishing platforms to share and generate knowledge together. This workshop is an example
of a sharing platform, but there are many others, both formal and informal. These include networks,
partnerships (such as the UEIP), projects, websites, seminar series and symposia. A shared electronic
platform that houses an interactive ‘model’ of the river basin as well as acting as a repository for research
information might be a good starting point. Also, standardising the collection of and sharing of basic data
(rainfall, water flows, water quality analyses etc.) needs to be improved.
Economics: Building on the previous section, while we have a fairly detailed understanding of the
biophysical nature of the system, our understanding of the economics of the system is very superficial.
Greater emphasis is required here. Specifically the economic risks of poor water quality require analysis as
do cost/benefit analyses of the contributions of hard infrastructure, ecological infrastructure and demand side
management to water security.
2

Wigboldus S, Nel AJ, Brouwer H and van der Lee J (2010) Making sense of capacity development:
Discussion paper for the seminar on international capacity building – recipes for success, 28 January 2010,
The Hague. Wageningen, Netherlands: http://edepot.wur.nl/136214
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Engaging society: Again building on the previous section, there is the recognition that society is no longer
simply a receiver of knowledge and information, it is also, with us, a generator of knowledge and information.
However, with our plethora of programmes and projects, if we all descend on society we are likely to
generate ‘stakeholder fatigue’, confusion and disillusionment very quickly. A coordinated and integrated
approach to societal engagement is required and we need to get ‘smart’. Also, built into this needs to be a
sustained programme of ‘agency building’/capacity development.
Water quality and human health: Poor water quality is not perceived as a serious issue until specific
linkages are drawn between it and human health. Events elsewhere in South Africa have demonstrated this.
The explicit linkages need to be made so we can assess the impacts.
Land-use planning: Land-use planning is currently fragmented, driven by different needs of different sectors
at different scales. Research is required to contribute to an integrated planning approach
We are not alone!: On a national, regional and global scale there are opportunities to engage with others
who have grappled, or are grappling, with similar issues to the ones we encounter. We need to learn from
the experiences of others and contribute to their learning.

3. Practically, how do we proceed?
In the context of the UEIP there are a number of further activities that are being or will be planned. As it
relates to this process we will convene meetings with DWAS and CSIR to establish the research they are
conducting/commissioning. This information will be included in later drafts of this document.
UEIP will also:










Use the UEIP coordinator to mobilise integration and effort
Share the stakeholder database and identify key points of contact
Establish a system for sharing of research information, the details of which still need to be worked
out.
Establish specific sub-committees to deal with stakeholder consultation and mapping
Convene an annual two-day uMngeni Research symposium
Establish a popular article series for the print media (Witness etc.)
Establish linkages with SIPS 19
Convene a Mayors/Vice-Chancellor’s breakfast to highlight issues
Establish a UEIP marketing strategy

Beyond the UEIP there are numerous ongoing forums through which research can be shared:




SASAqS Conference in late June/July 2015 – hold a parallel session on the uMngeni
Insaka Benefit Sharing Symposium in June 2015
KZN Wildlife Conservation Symposium this October (too late for special session but consider
2015/16/17)

36

UEIP Research Workshop 19 August 2014
Appendix 1: Register
Name
Professor Charles Breen
Professor Chris Buckley
Professor Faizal Bux
Richard Clacey (Facilitator)
David Clark
Dr Christine Colvin
David Cox
Dr Mark Dent
Dr John Dini
Dr Mark Graham
Dr Cameron Harrington
Duncan Hay
Catherine Hughes
Professor Graeme Jewitt
Mbali Khubekha
Dr Sam Kumarasamy
Vaughan Koopman
Bonani Madikizela
Dr Sershen Naidoo
Professor Bimo Nkhata
Kate Pringle
Professor Mathieu Rouget
Ayanda Sithebe
Professor Thor Axel Stenström
Sabine Stuart-Hill
Dr Cathy Sutherland
Dr Jim Taylor

Organisation
UKZN/Monash
UKZN
DUT
Development Index
UKZN
WWF
Institute of Natural Resources
UKZN/WWF
SANBI
Groundtruth/DUCT
UCT/WWF
UKZN/Monash
UKZN
UKZN
SANBI
UKZN
WWF
WRC
UKZN
Monash
Institute of Natural Resources
UKZN
DUT
DUT
UKZN
UKZN
WESSA

Email
Breenc39@gmail.com
buckley@ukzn.ac.za
faizalb@dut.ac.za
clacey@mweb.co.za
clarkd@ukzn.ac.za
ccolvin@wwf.org.za
dcox@inr.org.za
dent@ukzn.ac.za
j.dini@sanbi.org.za
mark@groundtruth.co.za
Cameron.harrington@gmail.com
hay@ukzn.ac.za
hughesc@ukzn.ac.za
Jewitt@ukzn.ac.za
m.goga@sanbi.org.za
kumarasamy@ukzn.ac.za
vkoopman@wwf.org.za
Bonani@wrc.org.za
naidoose@ukzn.ac.za
bimo.nkhata@monash.edu
kpringle@inr.org.za
rouget@ukzn.ac.za
sithembeayanda15@gmail.com
thors@dut.ac.za
Stuart-hills@ukzn.ac.za
sutherlandc@ukzn.ac.za
jt@wessa.co.za
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Tel/Cell
0824541386
0828067251

Signature
apologies
apologies

0825697121
0332605485
0216576600
0823338341
0834426360
0834207988
033 3432229
0715534215
0836301749
0797077787
0847170766




0782184383
0832287949
0832907238
0312602067
0739582533
0845145804
0332605112
0765779362
0824819814
0836187907
0312603274
0824580976
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UEIP Research Workshop: 19 August 2014
Appendix 2: Research areas and expectations
Name
David Clark
Dave Cox

Organisation
UKZN - CWRR
INR

Research area
Water use for accounting
Improved governance of the NRM
(Working For) programmes
Virtual systemic inquiry (VSI)

Mark Dent

UKZN - SAEES

John Dini

SANBI

Mark Graham

GroundTruth/DUCT/WESSA

Cameron Harrington
Duncan Hay

UCT/WWF
UKZN/Monash

Catherine Hughes

UKZN - CWRR

Graham Jewitt
Vaughan Koopman

UKZN - CWRR
WWF

Kate Pringle

INR

Thor Stenström

DUT

Ayanda Sithebe

DUT - IWWT

Develop an investment plan for
ecological infrastructure in the
uMngeni
Citizen Science (CS)
Collaborative water governance
Water resource governance and
management
Land-use change and hydrological
ecosystem services
Land/Water/People linkages
Understand the catchment
 Biophysical
 Financial flows
 Social/institutional
Maximising benefits and improving
the effectiveness of NRM (Working
for) in the uMngeni
Health and impact – Microbiology
and chemistry in catchments
Microbiology
–
quality
of
rivers/catchments

Expectations of workshop
Source uMngeni data and information
Identification and integration of research synergies
Expect that this will be a fertile space for VSI in water
and ecosystems
Better understanding of who is doing what

Integration of CS into policy and research resulting in
improved water quality
Knowledge of projects and their interactions
Greater unity of purpose (amongst researchers)
Better understanding of other projects and improved
cohesion
Who is doing what?
Synergy to avoid unnecessary duplication

Improving collaboration

Progress
To learn

UEIP Research Workshop: 19 August 2014
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Appendix 2: List of projects
Citizen
Toolkit

Title
Science

Catchment

International Water Security
Network (IWSN) water quality
security study
Cooperative governance
WRC
uMngeni
Infrastructure
Programme

Ecological
Research

Palmiet rehabilitation project

INR uMngeni Catchment NRM
Project

INR NRM Programme

Spring Grove Offsets
DUT faecal impact and risks
project
DUT
Antibiotic
project

resistance

Focus
Development and innovative use of
community-based water resource monitoring
tools to research, mainstream citizen science
and improve trans-boundary catchment
management
Self-governance
as
a
mechanism
contributing to improved water quality
security in the uMngeni River basin
Exploring cooperative governance models in
the uMngeni River Basin
Demonstration of how healthy ecological
infrastructure can be utilized to secure water
for the benefit of society and the green
economy through a programmatic research
approach based on selected landscapes
(supports three UEIP case-studies – Palmiet,
Save Midmar and Baynespruit)
(Case-study for above) Testing an integrated
approach to catchment management and
rehabilitation using the Palmiet as a casestudy)
Maximising benefits and improving the
effectiveness
of
Natural
Resource
Management Programmes (the ‘Working for’
Programmes) in the uMngeni River
Catchment
Towards Institutional Efficiency and Coordination of NRM Programmes (Working For
programmes)
Preliminary planning of offsets resulting from
Spring Grove Dam construction
A comparative microbiological assessment of
Durban river basin sites to elucidate faecal
impact and the corresponding risks
Antibiotic resistance - Presence of antibiotics
use pattern (in development)
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Contact/Organisation
Mark Graham, Groundtruth
Jim Taylor, WESSA

Contact details
mark@groundtruth.co.za
033 3432229
jt@wessa.co.za
0824580976

Duncan
Monash/UKZN

hay@ukzn.ac.za
0836301749

Hay,

Cameron
Harrington,
WWF/UCT
Graham Jewitt, UKZN

Cameron.harrington@gmail.com
0715534215
Jewitt@ukzn.ac.za
0847170766

Catherine
UKZN

sutherlandc@ukzn.ac.za

Sutherland,

Kate Pringle, INR

kpringle@inr.org.za
0845145804

Dave Cox, INR

dcox@inr.org.za
0823338341

Dave Cox, INR

dcox@inr.org.za
0823338341
sithembeayanda15@gmail.com
0765779362

Ayande Sithebe, DUT

Thor Axel Stenström, DUT

thors@dut.ac.za
0824819814

Title
DUT aquatic pollutants project

SANBI Green Fund EI Project

UKZN/eThekwini Reforestation
Programme

UKZN
Climate
Adaptation

Change

UKZN Climate Change Effects
project
Water Accounting

UKZN Water Quality Modelling
Ecological infrastructure and the
private sector

Agriculture
impacts

and

freshwater

Wetland and riparian integrity
and functioning

Cane and water quantity and
quality
uMngeni mapping
UKZN
Water
Colloquium

Security

Focus
Distribution and accumulation of organic and
inorganic pollutants in the water and
sediments in River Basins
Investing in ecological infrastructure to
enhance water security in the uMngeni River
catchment
Understand biodiversity, climate change, and
socio economic upliftment within the context
of
local
ecosystem
restoration
and
reforestation
Mainstreaming Climate Change Adaptation
into Decision-Making of South Africa’s Water
Sector
Investigating climate change effects under
altered land uses on water yield and
downstream ecosystem services
Development And Assessment Of An
Integrated
Water
Use
Quantification
Methodology For South Africa
Water Quality Modelling of uMngeni River
Enhancing ecological infrastructure in the
uMngeni catchment through collective private
sector action: The role of private finance and
markets
Scoping assessment of freshwater resource
impacts of key agricultural sectors in the
Upper uMngeni & Upper Mvoti Catchments
Assessment of Wetland and Riparian
integrity & functioning in selected subcatchments in the upper uMngeni, Mooi &
Umvoti catchments
Investigating and Monitoring water quantity
and quality in the midlands north sugar
growing region, KZN
uMngeni ecological infrastructure mapping
and prioritization
 Public expectations and Municipal
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Sershen Naidoo, UKZN

Title

Water, health, land-use nexus

Seedlings
irrigation

and

greywater

Seed bioassays

Umgeni Water research
Umgeni Water research

Umgeni Water research
Umgeni Water research
Umgeni Water research
Umgeni Water research
Umgeni Water research
Umgeni Water research
Umgeni Water research
UKZN research supported by
UW

UKZN research supported by
UW
UKZN research supported by

Focus
obligations regarding water quality
 Water re-use and infrastructural
considerations
 Water security and governancechallenges and advances
The water quality, health and land-use
practice nexus within peri-urban communities
in Ethekwini
Effects of greywater irrigation on germination
and seedling growth in selected African leafy
vegetables
The use of SEM microscopy and seed
germination assays in Assessing water
quality of selected KZN rivers
Determination
of
Residual
Polymeric
Coagulants in Potable Water
Development of an In-house ELISA method
for determination of Endocrine Disrupting
Compounds (EDC’s) (Oestrogen) Levels
wastewater
Long-term effects of Coagulants on Filter
Performance
Durban Heights WW Filter Investigations
Development of an Efficient Ozone Operating
Strategy
Ultrafiltration
as
an
Alternative
to
Conventional Potable water treatment
Darvill Process Investigations and Modelling
Disinfection for Rural Water Systems
Monitoring of Oestrogen Levels in Darvill
WWW
Harnessing
Vermi-Composting
For
Management Of Dewatered Activated
Sludges From Howick and Darvill Waste
Water Works
Optimization of Biogas production in the
Darvill Digestors
The effect of age on the friction of large
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Raji
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Naheen Toolsee, UW
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Mluleki Mnguni? UW
Mluleki Mnguni? UW
Pardon
UKZN

and

Muchaonyerwa,

Stefan Schmidt, UKZN
Sam Kumarasamy, UKZN

kumarasamy@ukzn.ac.za

Title
UW
UKZN research supported by
UW
UKZN research supported by
UW
Msunduzi sewer monitoring

Msunduzi Green Corridor Pilot
Project

Focus
diameter potable water cement mortar lined
pipes
The role of ecological infrastructure in
securing water supply in the uMngeni
Catchment
uMngeni River Health Programme Study
Msunduzi river sewer line discharge and
general river pollution monitoring and
maintenance project
To restore and maintain freshwater
ecological infrastructure, ecosystems and
water security in the upper Msunduzi River
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UEIP Research Workshop: 19 August 2014
Appendix 4: Identified priorities
River Health







Improving the state of the river and natural resources
To understand, communicate and facilitate catchment health
Improve the ecological health of the river basin
Making a tangible and measurable difference to water quality
Improve the health/state of the river
Improved water quality

Build agency









Develop a flagship catchment and extrapolate to the rest of South Africa
Greater and appreciation for the catchment
Shared vision for the catchment
Real change in water quality and water conservation awareness (rich and poor)
Instil a culture of care
Increased awareness by and accountability and involvement of all stakeholders
An engaged populace
Empowered and informed residents and managers in the catchment

Governance, policy and management



















Effective natural resource governance
Better catchment management
Research translated practically into practice
Communicate our research effectively to catchment stakeholders
Improve translation of research into better river/catchment health
Develop ways to collect and share useful information amongst stakeholders
Share and make accessible our research for ‘inside’ and ‘outside’ stakeholders
Develop socially robust knowledge wrt behaviour in the catchment that affects ecological systems
Bridging disciplines and solving complex problems
Identifying activating synergies
Translate our research into useful decision making tools
Sustainable resources use
Integration
Building a common understanding of priorities to focus management
Identifying the research gaps
Improved human well-being in the catchment
Water resource management supporting economic development
Better ecosystem and human health through efficient management

Models


Expand existing models or development of new model
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Appendix 5: Gaps, overlaps and synergies
Gaps




























Translation of research outputs into accessible products
Water quality as it impacts on human health
Relative impacts of animal and human faeces on catchment health
River quality and epidemiology
Fine scale (e.g. quinary) water quality data and monitoring
A way (platform/portal) of sharing/documenting research activities and findings
Land-use planning processes isolated (provincial, town and regional)
Quality of data – rainfall, temporally useful water quality information
Measure data to monitor effectiveness of ecological infrastructure
Networks with industry/agriculture (communication)
Waste water re-use
Water quality/human health linkages
Twin understanding of “politics” and “governance”
To develop a model of water quality simulation and ecosystem response
Lasting community (all levels) education and behaviour change
Understanding and modelling of riparian zone
Mapping of alien plants
Limited predictive ability between ecological infrastructure interventions and outcomes
No clear entry points for research into current DWAS processes
Shared data! – especially water quality and biological river health
Forum to present research that informs practise
Regular forums to share research outputs
Lack of capacity to co-create engagement spaces for socially robust knowledge generation
Society input
Water quality, health and land-use practise nexus
Linking water security to economic development (risk)
Cost/Benefit comparisons of hard infrastructure versus soft (ecological) infrastructure versus water
demand management

Overlaps









Mapping of ecological infrastructure and its prioritization
Engagement of key players leading to fatigue and/or confusion
Natural Capital, ecosystem goods and services, ecological infrastructure (overlap or synergy)
Water quality assessment
Data analysis and understanding of ecosystem modelling response to water quality
Overlaps positive if shared and coordinated leading to synergies
Overlaps good up to a point – it is where the positive conflicts can be generated
Sampling programmes - some, others not aligned

Synergies





All need to develop capacity to think more systemically
All need to learn to manage conflict of ideas
Green solutions
Links to similar initiatives - iNkomati CMA, iNkomati research, Kat River Tsitsikamma etc
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Seed bio-assay linked to mini-SASS catchment modelling
WWF sugar/wetland projects to uMngeni modelling
Catchment to river water quality monitoring
Mapping of ecological infrastructure
Investment in ecological infrastructure and restoration
Achieving an optimal governance framework
Developing optimal finance structure for ecological infrastructure investments
Water quality assessments – fine-scale mapping
NRM effectiveness – investment plan
Alien plant clearing – understanding private sector
WWF sugar and Zambesi work – link to Monash research
Strong emerging research voice about ecological infrastructure
Water quality assessment
River + Chemistry + health governance and policy
Microbiology + health monitoring
Most project contribute to measuring the state
Connect monitoring to maximise value
Water quality modelling linking catchments with rivers
Need to learn how to generate socially robust knowledge
All need to map our work onto a geographic space
WWF and Monash sector-based water resource governance
Riparian zone/ wetland delineation and data
Stakeholder engagement
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Appendix 6: Going forward

Opportunities to share knowledge




SASAqS Conference in late June/July 2015 – hold a parallel session on the uMngeni
Insaka Benefit Sharing Symposium in June 2015
KZN Wildlife Conservation Symposium this October – too late for special session but consider
2015/16/17

Role of UEIP










Use UEIP coordinator to mobilise integration and effort
Share stakeholder database and identify key point of contact.
Establish specific sub-committees to deal with stakeholder consultation and mapping
Through UEIP establish a website that contains basic project information and a calendar of events
Convene annual two-day uMngeni Research symposium
Establish a popular article series for the print media (Witness etc)
Build linkages with DWAS processes – CMA, reconciliation study, classification
Establish linkage with SIPS 19
Convene a Mayors/Vice-Chancellor’s breakfast

46

