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1.6 Definitions

The mixed use of the lerms ‘restoration” and ‘rehabditaton’. amidst a host of others. 1s confusing. For
the purposes of this report, the following definitions apply river ‘rehabilitation” aims to return the
structure and function of a degraded river ecosystem o the closest achievable approximation of its
natural (pre-impact) state The term ‘restoration’. whde commonly used with the same meaning, is
thought to imply to imply a return 1o natural pre-impact state, and thus to be largely unattanable The
term ‘remediation’ is appropriate in casas where it is not possible to rehabiitate due to a river system
being irretrievably degraded. or where a system has been fundamenta'ly altered in character but has
over time, adjusted and achieved a state of dynamic equilibrum

2. RESEARCH, DEVELOPMENT AND APPLICATION (RD&A) IN THE FIELD OF RIVER
REHABILITATION

-y | An understanding of these terms

Research in a rehabiltation context is defined by Rutherfurd et al. (1998) as ‘any activity that helps
us o better understand how and why things are the way they are. how and why things happen, or
how. whey and when to apply particular rehabiitation techniques’ Research should consider the
ecologcal or social systemn dself the natural and non-natural influencas on il, and the effects of these
on form and function

Development enables and drives the practce. ‘rom legal institutional and methodoogical
perspectives. The development process lies 1o some extent in the hands of controlling authorities
and institutions taskec with the creabion, implementation and management of enabling policies and
regulations, and the monitoring of compliance with thase

Application is the practical implementation of rehadiltation. the ground-truthing, testing anc
refinement of the products of the RAD process. This process s real and can be grasped by the
public an¢ mecia as a sign that ‘'something is being done’

A number of ‘Key RD&A Areas’ were wdentified: Agnculture, Economics, Ecosystems (general),
Ecosystems (classification). Ecosystems (monitoring and evaluation), Ecosystems (prontisation);
Information transfer, Information storage, Integration. Policy, Political, Institutional, Social, Strategic,
and Structural These form the broad categories under which ‘Focus areas’ (information neecs) were
determined, and RD&A ‘Tasks o address these were considerad

3. THE PROJECT PROCESS

31 The development of a preliminary Register of Expertise

The aims in compiling a prel'minary Register of Expertise were to address the apparent lack of
synergy and informat:on-sharing in the field, and to provide relevant contact information to groups
requiring assistance in rehabilitaton projects. Durng 2002 and 2003, a request for relevant
information was sent out by email to indwiduals in a range of fields, Including government: parastatal;
non-government organisations; water resource management; academic and specialist: engineering
and bio-engineenng. lancscape archiecture; planning: policy: funding: and malenals supply. All
responcents were [ater given the opportunity to contribute to the regional workshop process

3.2 The consultative process to identify R,D&A needs

The Water Research Commission and the Project Leader organised six workshops in different
regions during March anc April 2003, with the aim of consultatively identifying R, D& A needs in the
field. Workshop participants numbered over a hundred in total (Appendix A) At each workshop, an
introductory talk was given on the subject of river rehabilitation, and @ background provided o the
forthcoming WRC Research Programme. Invite¢ speakers then made presentabions (Appendix B).
The interactive sessions were tailorecd differently per workshop, dut with the same aim of listing
neecs under the agreed '‘Key RDA Areas’ anc ‘Focus Areas’. The outputs of the individual workshops
were first listed indvicually and then integrated into a single list. From this, a subset of research
prionties was selectec in consultation with WRC Finally, those research needs consicerec by WRC
to have the highest pronty were dra®ed into a Terms of Reference for the Programme This was
reviewed by key indmduals, anc finally adverused as WRC Solicited Research (request for
propasals) in June 2003
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4 PROJECT RESULTS AND DISCUSSION

41 Preliminary Register of Expertise

The responses received 10 the request for directory-type information were compiled into a preliminary
Register of Expertise for Aquatic Ecosystem Rehabilitation (Appendix C) This 1s by no means a
comprehensive register, but serves as a starting point.

42 Results of the consultative process

The final outputs of the workshop process were each listed under the relevant ‘Key RDA Area’,
‘Focus Area’ and Task' categories already described. These are presented in tabular form in the
report. Each item under these categories was assigned a ranking of 1-6, the lower numbers
representing those needs considered to be most important to address inially in development of the
fielc. A possidble research team or student appropriate for each study is listed alongside each need.

The Isted requirements reflect the disposition of the participants of the workshop, and are
necessarily not the opinon of WRC or the Project Leader.

As WRC is not in a position 1o address the full range of priority R&D needs that arose, many of these
remain as areas reguinng attention. Ideally these will be addressed (in cooperation with the WRC
Programme), by other appropriate institutions or organisations

43 Principal outputs

The workshop process highlighted three major areas of concern:

. Rehabiitation has not yet been accorded its ‘place’ as a recognisable field of expertise in
waler resource management or water law in South Africa. ideally, as in other countries, the
fiedd should be centrally organised and managed, ideally alongside wetland and estuarine
rehabilitation. The initiaton of a2 dedicated WRC research programme represents significant
progress. but development and application needs must also be met. There is a need for a
centralised programme.

. There was a general caution regarding ‘where to start’ in a rehabilitation project and how to
address the many facets of the work. Much of this information can be borrowed from
international guidelines, however, information on the river system itself naturally pertains to
nvers in  the country of orign, and would neec to be replacecd with appropriate local
information.

. The lack of an institutional framework within which resource protection and rehabilitation
isorganised and controllec is a source of concern. , particularty for those in local and provincial
government.

44 Priority R&D areas

WRC developed a Terms of Reference for the upcoming Programme on the basis of perceived
fundamental needs without which this field cannot develop on a sound basis. This was approached
as objectively as possible, with the intention that the workshop participants’ views should be reflected
in the outcomes. The prioritised areas are:

Development of a comprehensive Programme for Aquatic Ecosystem Rehabditation
Development of a legal framework for rehabilitation

Production of comprehensive rehabilitation gudelines

Determination and generation of public awareness of the value of rivers and of rehabilitation.
Analysis of the costs and cost-benefits associated with niver rehabilitation

Development of a national-level protocol for the prioritisation of rivers for protection and
rehabiltation

Evaluation of river management or rehabilitation projects already completed or underway in SA
Research into various terrastrial and riparian zone issues

Development of a DSS for urban stream rehabiltation

Development of an index of rehabilitation potential
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Report on a working meeting regarding a Programme for Rehabilitation

Linked to the first of these priorities, during May 2004, a tele-conference was organised between a
number of key individuals representing relevant departments or programmes: WRC, Department of
Water Affars and Forestry (DWAF) Department of Environmental Affars and Tourism (DEAT)
Working for Water (WfW), Working for Wetlands (WfWet). National Department of Agriculture (NDA)
and ther LandCare intative, Cooperative Research Centre for Catchment Hydrology Melbourne
University (development of Australian rehabilitation gudelines). and Laughing Waters. The aim was
1o hold a first discussion regarding the range of options for @ coordinated Programme for river
rehabilitation in South Africa (possibly incorporating the WRC Research Programme).

All participants of the meeting agreed that the WRC, DEAT, DWAF, and NDA should be involved in
the development of this field. Delegates agreed that the programmes alreacy contributing to aguatic
and terrestrial ecosystem rehabilitation should be coordinating via a formal structure of sorts. The
roles and responsibilities of cifferent departments and organisations required further thought anc
discussion. In concluding, most participants agreecd that the WRC should de the lead agent in
Research and Development, and that Working for Wetlands could be an appropriate agency for the
cocrdination of Applicaton (tnals), with the provision that a strong planning process be incorporatec
in all projects. It was agreed that there should be further discussions 10 deveiop an action plan for
the way forward for river rehabditation in South Africa

45 Concluding remarks

The extensive hist of research needs and priorties has highlighted a number of areas requiring
research, development or application in the field of nver rehabilitation. The actwities that support the
early development of the field from a legal, scientific and management perspective been given
priority.  The outcomes of the workshops indicate that across many sectors. there i1s a growing
awareness of the rationale for river rehabiditation, and a recognition of some of the core requrements
of this field in South Africa. It 1s also clear that the need for integration anc information shanng. both
within and between institutions and organisations. There s a call for this need to be addressed
through institutional means, including the establishment of interdeparimental working groups anc
formal communication structures, and the development of an overall communication strategy There
is also a need for increased integration of management, conservation and rehabilitation efforts
across different ecosystems within a catchment.

The outcomes of this project were used in defining research neecds for the first funding phase of the
Water Research Commission Programme for River Rehabiltation. To some extent, a small network
of rehabilitation practitoners has been informally established through the consultative processes
followed in this Project. anc it 1s hoped that the ‘Preliminary Register of Rehabilitation Expertise’ will
evolve Into a useful and formal resource in the future. The cntical impeortance of integrating
approaches 10 terrestnial, wetiand, nver and estuarine rehabditation has been acknowledged and
acted upon both by WRC and numerous other partes. The concluding message s that there Is
clearly a need for, and enormous value in, investing energy and resources in: the development of a
central programme or hub for niver (or agquatic ecosystem ) rehabditaton, focussed cooperative
governance. the creation of structures to enable practical linkage of relevant programmes anc
processes. the sharing of information and expertise (both national and international) and the
nitiaton of trial rehablitation projects at a catchment or sud-calchment scale (addressing all
ecosystams).
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1.  INTRODUCTION

1.1 Background

The practice of rehabilitating (or restoring) degraded river sysiems has provided many countries of
the world with an addtional focus in catchment management: the protection of the resource, and the
return of ecological function and process to the riverine ecosystem. In the past, river management
has classically focussed on the water resource rather than the health of the ecosystem, and
engineering oplions were commonly adopted in the development and maintenance of these systems.
Tradtional engineering practices and classical approaches to flood management have given way 10
more sensitive bio-engineering and eco-engineering options, which meet the structural and material
requirements of urban river management, but with a8 minimum of effects to the river. The interest in
this activity stems not only from acacemic environments, but from government agencies, catchment
management agencies, local authorities, non-government organisations, educators, and community
bodies (e g. King et al. in press, Brizga et al. 1999)

In the US, Britain, parts of Europe, Australia, New Zealand and Asia. this interest has over recent
decades been supported and further directed by large government agencies or public-private
partnerships, through various programmes and initiatives. The US Environmental Protection Agency
(EPA), for example, works in close partnership with other federal agencies, state and local
government and native American tribes to provide environmental protection at @ catchment scale, in
keeping with their Watershed Protecton Approach (WPA). Each state has a regional EPA office
coordinating numerous large-scale projects and programmes related to river restoration (EPA 2003).
Many other federal- and state-level bodies, public-private partnerships and community organisations
have also been developed with this focus For example, CALFED is a joint state-federal process
which seeks to end Calfornia’s water wars by linking with the Bay Institute in San Fransisco to run
the Ecosystem Restoration Project. The goals of this project include the habitat restoration of the
extensive San Francisco Bay-Delta ecosystem, including the San Joachim and Sacramento Rivers
running into the delta (CALFED 2003, Bay Institute 2003).

In Australia. the multi-funded Cooperative Research Centres for Catchment Hydrology (CRCCH) and
Freshwater Ecology (CRCFE) are responsible for a national-level River Rehabiltation Programme
with a number of major projects, and ‘aims fo provide stream managers with tools, and with an
understanding of processes that will lead to more effective expenditure on restoration, and ultimately
on streams’ (CRCCH 2002). The River Restoration Centre in Britain coordinates much of the river
restoration work undertaken nationally (RRC 2003). The International Commission for the Protection
of the Rhine (ICPR). which has a number of European member states, aims for sustainable
development of the entire Rhine Ecosystem, safe drinking water production from the river,
improvement in seciment qualty, environmentally sound flood protection, and improvement of North
Sea quality (ICPR 2003).

These are some examples of national or stale-level programmes which seek to effect ecosystem
restoration. In South Africa, terrestrial ecosystem rehabilitation, and particularly erosion and land-
cover control, is presently under the spotlight of the organisation LandCare, under the auspices of
the National Department of Agriculture (NDA). Wetland conservation and management is catalysed
by the Mondi Wetland Project (www wetland org za). and wetland rehabilitation is chiefly driven by
the Working for Wetlands Programme (www cowr ac za/wetlangs/rehab htm) The WRC and other
organisations fund wetland-related research. The clearing of alien vegetation out of heavily infested
catchments is organised at a national level through the Department of Water Affars and Forestry's
(DWAF) Working for Water Programme, which is funded by Poverty Relief, and provides extensive
employment and capacity building around the country.

There is as yet no central programme coordinating and directing river rehabilitation in this country.
The need for both of these initiatives has been apparent to those nvolved in these fields in South
Africa for several years, particularly in the light of the effects that international programmes have had
on rehabilitation development (Uys, 2003) and that the aforementioned South African programmes
have had on both alien clearing and wetland rehabilitation. South Africa is out of kilter with the
international trends in river restoration/rehabilitation, the field of which s now considered an integral
part of catchment management in some countries (e.g. Gippel 1999),
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1.2 The current situation in South Africa

The river rehabilitation field in South Africa i1s still largely charactensed by:

. Poor definition of terminology. leading 10 a perception that engineerng projects focussed on
storm-water management, flood control, or remediation, constitute rehabilitation efforts

. An apparent misunderstancing of the spatial and temporal scales at which rehabiltaton should
be planned.

. Relatively ad-hoc projects, characterised by poor planning. few if any ecological abjectives, and
rare evaluation of outcomes, reporting or accountabdilty (eg Day pers. comm, Woocs
pers.comm).

. A reliance on protocols and guidelines developed for Australian, British or American nver
systems (which are adequate but not tailored to SA needs),

. A lack of centralsed coordination of projects. research, development and application;

. A lack of an overall strategy, policy, or legislative framework for the rehabilitation of South
Africa’s rivers.

The protection of water resources in South Afnca would be enormously assisted by: (i) a strategic
(top-down) decision to develop a national approach or @ policy regarding the coorcinated
development of the field in South Afnca, ancd (u) ground level (bottom-up) river rehabdilitation
guidelines, and trials.

1.3  Rationale for the current study

The need for ‘situating and contextualising’ river rehabilitaton was included as one of a number of
recommendations made by Uys (2003) in a report entitied The Australian experience in river
rehabilitation: Lessons for South Africa™

It is recommended that within the next two 1o five years. a mutti-disciplinary effort is directed towards
identifying and establishing the logical home  for niver rehabilitation in South Africa. first at a national
lavel and later at regional and local (or catchment) levels This is 8 measure [0 provide the fieid with
a national identity. The 'home' may take the form of a National Department. an alliance of
Departments (such as the Working for Water Programme). a partnership with 8 current. appropriate
National Programme (such as the SA River Health Programme). a new and separate programme, or
a privately-funded venture with credible, accountable ownership. The process of centralising the
science and practice of nver rehabilitation should. ideally. be broadly consultative. The issues fo
consider in the process include: the prevailing socio-political and economic mieu, funding
mechanisms, iegislative and policy frameworks, logistical requirements and constrants. existing
linkages to buid on, required linkages, resource management pnonties and constraints in South
Africa. and appropriate models of leadership.

This anc other related recommencations (see Text Frame 1) formed the original bas:s for this current
project, which was entitled “A project to situate and contextualise nver rehabifitation in South Africa.
to plan for @ national programme for nver rehabilitaton, and to tnal the Australian method for nver
rehabditation on a small degraded urban stream™ (WRC Progect No K5/1309, 2002/3). This project
had as its major aims the consultative development of a plan for a niver renabilitation programme for
South Afnica (to be workshopped), the development of a preliminary Register of Expertise in the field
and the production of a Ist of research and development needs. The last of these ams was
influenced and informed by a similar process undertaken in Australia in 1998 (Rutherfurc et al. 1998).

1.4 Amendment to the original project aims

During the course of the project, the focus was altered somewhat from the onginal ams, 1o meet with
the changing needs of the Water Research Commussion The changes arose out of a situation in
which the large percentage of the research proposals receved n 2002 by the WRC for Key Strategic
Area 2 (KSA2), 'Water-inked Ecosystems’ sought funding for research into some aspect of river
rehabiltation In response o this and other signals regarding the growth in the fieid. Dr Steve Mitchel
(Heac of KSA2), decided 1o initiate 3 dedicated research programme for River Rehabilitation in 2004
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under KSA2, Thrust 3 (Ecosystem Rehabiltation). The first requirement was for @ list of research
needs which would be used as the basis of a Terms of Reference for this programme. It was agreed
that this list should be developed in consultation with a range of stakeholders across the country who
had either experience anc/or interest in the field. It was agreed that in order 1o prevent duplication of
effort and to simplify logistics, the onginal project aims should be amended to align with the WRC
requirements,

However, as the original intention of this research project was 10 develop a plan for a river
rehabilitation programme which addressed all facets of the field (al a minimum, research,
cevelopment and application/trials), this has also been addressed 10 a lesser extent. and the options
in this regard are presented and discussed bnefly.

1.5 Aims

The revised aims of this study were:

. to develop, through consultation, a list of Research, Development and Application needs for the
field of river rehabilitation in South Africa;

. 1o present the priority needs 1o WRC for use in a Terms of Reference for the upcoming River
Rehabilitation Research Programme;

. to explore and discuss options for a comprehensive Programme for River Rehabiltation, at a
somewhat larger scale than the WRC Research Programme, and covering Development and
Application; and

. to develop a preliminary Directory of Expertise for individuals or organisations involved in (or
working in related fields to) river rehabiltation in South Africa.

1.6 Definitions

The mixed use of the terms ‘restoration’ and ‘rehabilitation’, amidst a host of others, is confusing. In
general, the term gaining favour in Britain and Australia seems 1o be ‘river rehabilitation” (RRC 2000,
Rutherfurd et al. 2000a,b), while that in the US remains ‘river restoration’ (e g. USEPA 2000). In most
of the contemporary literature, both are essentially aiming for the same outcome: the return of the
structure and function of a degraded river ecosysiem 10 the closest achievable approximation of its
natural (pre-impact) state. The term ‘rehabiltation’ is preferred by many because that it is felt that
‘restoration’ implies a return to natural pre-impact slate and is thus aspirational and seldom
achievable, while rehabilitation focusses on achievable objectives and also aims for improvement
and protection. Rutherfurd et al. (2000a) argue that to achieve true ‘restoration’, the following
objectives would need to be fulfiled: the restoration of the natural range of water quality functioning;
the restoration of the natural sediment and flow regime: restoration of a natural channel geometry
and stability; restoration of the natural nparian communities; restoration of native aquatic plants and
animals. The goal of rehabiltation, on the other hand, would be the improvement of important
aspects of the stream environment with the aim of the system eventually resembling ds pre-impact
state. The term ‘remediation’ is appropriate in cases where it is not possible 1o rehabilitate due 1o a
river system being irretrievably degraded. or where a system has been fundamentally altered in
character but has, over time, adjusted and achieved a state of dynamic equilibrium. This is often the
case of a river channel downstream of a dam. The aim of remediation s 10 improve the ecological
condition of the river, while not aiming for an endpoint which resembles its onginal condition (Breen
and Walsh 1999).
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Text Frame 1.1 Suggestions for future directions in river rehabilitation in South Afnica

1. Adopt, trial and adapt. It 15 recommended that Austrahan River
Rehabilitation process and related methodologies be adopted. adapted and
trialled on a number of different niver types in South Africa. This will allow
refinement and tailoring of a rehabilitation process to fit the various regional
river types in South Africa. This is also a first step towards the development of
guidelines for rehahilitation.

2. Situate river rehabilitation. .is doaled in the rext,

3. Build on available methods and initiatives. The links between the
generic  processes of Resource Directed Measures (RDM) and River
Rehabilitation are emphasised. Means of developing and building on these
linkages should be investigated.

4. Develop partnerships and exchange information. The structured
creation of links. partnerships and alliances at a number of levels is
recommended

5. Access available information. A wealth of information 15 available w0
inform rehabihitation practitioners about present and histone niver condinions
An effort should be made to ensure that pertinent information is casily or I
centrally accessible for this purpose.

6. Identify research and information needs. It is recommended that a
interdisciplinary ¢tfort be directed towards the identification of knowledge
gaps and scientific research and information needs for the development of
river rehabilitation .
7. Prioritise rivers for rchabilitation. At 2 nanonal level. nivers should be '
priontised for protection and rchabilitation. on the basis of ccological,
economic and social entena.

8. Develop expertise, tools and guidelines. It should not be assumed that
river rchabilitation 1s common sense. It 1s a unique and complex discipline.
Even at the specialist level, expertise must be developed to meet 1ts needs.
Scientific tools and guidelines appropnate to South African nvers will
increasingly be needed.

9. Review legislative frameworks and identify policy needs. A review of
national-level legislation pertaining in any way to river rchabilitation 1s
required and should be commissioned. Conflicts between difterent National
Acts. and between Acts and regional local-level laws. which are implemented
by different authonties, should be investigated. The interface between national
level and local-authonty level jurisdictions need to be clarified.

From: Executive Summary. Uys (2003)
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2. RESEARCH, DEVELOPMENT AND APPLICATION (RD&A)
IN THE FIELD OF RIVER REHABILITATION

2.1 Anunderstanding of these terms

Research in a rehabilitation context is definec by Rutherfurc et al. (1998) as "any activity that helps
us fo better understand how and why things are the way they are, how and why things happen, or
how, whey and when 1o apply particular rehabilitation techniques’. Research should consider the
ecological or social system itself (in terms of individual components, therr interactions, processes
and function, and sensitivity and importance), the natural and non-natural influences on the system,
and the effects of these (system response). The task of research is to come up with a series of
possible hypotheses adcdressing the ‘why-what-where-how-when' questions surrounding rnver
degradation. 10 test a number of these, and on the bass of the oulcomes, 1o report on the most
appropriate options for future management of the system.

To ensure adequate growth and an increase in knowledge in the field, however, research efforls
must be augmented by development in order 1o enable and drive the practice from legal, institutional
and methodological perspectives. Rutherfurd et al. (1998) define such development as ‘transforming
that knowledge (gained in research) into a form that can be applied in decisions and active
management’. The development process lies to some extent in the hands of controlling authorities (at
all tiers of government), who are tasked with the creation, implementation and management of
enabling policies and regulations, and the monitoring of compliance with these.

The creation of meaningful linkages between different authorities, agencies and programmes, and
the development of information-sharing mechanisms, and varnous institutional arrangements I1s a
further critical element in the development of this field. This reles on, infer alia. the ongoing
enaciment of cooperative governance processes as require¢ by the National Environmental
Management Act (NEMA, Act No. 107 of 1998).

Finally, the research and development in a field remains intellectual and largely ineffectual if there
no practical implementation component. This is ‘applcation”. the ground-truthing, testing and
refinement of the processes, methods, tools, and stancdards emerging from the research and
development (R&D) process. The outcomes of the application process should indicate how
practically, legally and scientifically relevant and effective the R&D have been in creating enabling
policies or frameworks, conceptual approaches. methods, guidelines, designs, malerials and other
tools for enacting the rehabilitation process. The application process is real and can be grasped by
the pubdlic and media as a sign that ‘something s being done” and that they can engage in this
process. It also serves to build knowledge and 1o drive further growth in R&D through an adaptive
management-type feedback process.

Figure 2.1 is a preliminary suggestion of the types of aclivities which may fall under the titles
“Research”, “Research and Development” (R&D), “Development” and “Application” in the field of river
rehabilitation in South Africa. Figure 2.2 provides a suggestion of the types of organisations that
would ideally be involved in each of these fields.
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A diagram showing the organisalions envisioned as lead agents (bold) and addtional partners within a

programme thal addresses research, development and application in the field of river rehabilitation.

DEAT - Department of Environment Affairs and Tourism

DWAF - Department of Water Affairs and Forestry NWA — National Water Act
NDA - National Department of Agriculture
WRC - Water Research Commission

NWRS - National Water Resource Sirategy

CARA ~ Conservation of Agricultural Resources Act
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2.2 RD&A areas

On the basis of global research directions in the field and on the recommendations for the cevelopment of
the field in South Africa (Text Frame 1). a checklist of preliminary key areas for consideration in both
short anc long-term RD&A were identfied anc are presented in Table 2.1, These are not comprehensive,
and clearly there are many linkages and overiaps between areas. so that this format is ultmately not
practcal. It simply serves to st some of the consicerations to be integrated into more comprehensive
and complex RD&A needs. This outline was developed to serve as the basis for consultation with 3 wide
vanety of South Africans in the field of ecosystem rehabilitation (Section 3)

Table 2.1 Key RD&A areas focus points and aspects of relevance for river rehabilitation

KEY RDA AREA FOCUS AREAS EXAMPLES OF ASPECTS OF RELEVANCE

AGRICULTURE Farming practices Cultivation of, and grazing in, the ripanan zone
Fertiizer use leading to nutnent ennchment

APPLICATION Rehab. pilot trials 3 Regional rivers. Linking of wetlands, estuanes, rvers

in planning. Coliaborating with Working for Walter in
planning and implementation

Reserve Determination Reserve Detarmination incorporating non-flow related
problems and rehadiitation planning

Physical interventions Tnals of vancus physical mterventions using
bioengineering 1o determing best practice per regions
and nver type

ECONOMICS Costing Cost-benefit analyses

Funding Project funding

Incentives Creation of incentives o §. fencing of riparian areas
{advantages‘disadvaniages)

Levies Consideration of levies (advantages/disadvantages)

Market economics The economic value of rehabditated river sysiems 10
different seclors

Resource economics The value of the functional nver in terms of ilS resources

ECOSYSTEM Classification Integration of classificabion systems for nver systems i

Components Water qualty, water quantity. gecmorphology. npanan
vegetation, in-stream vegetation, fish. invenebrates

Evaluation Evaluation of system or biotic response o imposed
disturbance and o rehabilitabon measures

Function Cntena for funcionality

Monitoring Monittonng of physical, chemical and bictc change and
trends .

Prioritisation Priontisation of nvers for rehabiiation i

Structure (Physical) Understanding of physical changes 10 the channel. bed.

banks. floocplain. Concemns regarting equiibnum,
stabilisation, degracdation, rajeciory of change

Response System response 1o natural and non-aatural
disturbances. and to natural and non-natural
interventions

Recovery System recovery post-gisturdance, and post-
INtervenbon
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Table 2.1 Continued

KEY RDA AREA

INSTITUTIONS

INTEGRATION

MINING

SOCIAL

STRATEGIC

STRUCTURAL

FOCUS AREAS

Function
Organisation
Jurisdiction

Ecosystems

Sand mining

Legislation
New policy

Support

Capacity bldg
Communication
Education

Public awareness
Stakeholders

Traditional knowledge

Planning
Objectives

Evaluation

Classical engineering
Bio & Eco engineering

EXAMPLES OF ASPECTS OF RELEVANCE

Web-based information systems for info access
Guidelines and protocols

Databases (expertise, projects)

Decision support systems (urban rivers)

Lines of authority within an organisation
Requirements of the authonty

Benefits and disadvantages of current structure
Jursdictions of the relevant authorities

Cooperative governance
Cooperative planning, data collecton and informabon shanng

Linkage of nver, wetland, estuary, land ecosystems in
rehabilitation planming

Impacts, compliance with policy

Guidelines as 10 legal requirements and constraints in
rehabilitation projects, plus contact people per region
Legisiative framework for river rehabilitation

Creation of new policy for ecosystem rehabiitation
Generating political buy-n

Adding social value through capacity building
Using information mechanisms to disseminate info

Content: Primary, secondary, lertiary cumicula

Media, Publcity requirements and drives

Protocols & expertise for stakeholder particpation
Gaining recognition for sites and river areas of cultural,

National plan and programme for river rehabilitation

Development of objectives for rehabilitation (shortlong-term;
strategic 1o project level)

Methods for evaluation and auditing of programme and
project outcomes and cost-efectiveness

Advantages, dsadvaniages, costs
Designs, costing, advantages, disadvantages
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3. THE PROJECT PROCESS
31 The development of a preliminary Register of Expertise

The two aims in compiling a preliminary Register of Expertise were:

. 1o address the apparent lack of synergy and information-sharing in the field of aquatic ecosystem
rehabiltation in South Africa; and

. {0 provide a service to those requinng assistance or expertise in planning their own rehabilitation
projects.

Addressing the first of these was considered a small step in the development of a network of individuals
actively involved, or interested, in the many aspects of the field. Addressing the second required the
dentification of the areas in which information or assistance would be required during a rehabilitation
project. These were: government (national to local). parastatal, non-government organisations; water
resource management; academic and specialist (in the disciplines of ecology, botany, geomorphology,
hydrology. geclogy). engineering and bio-engineering. landscape archilecture, planning. policy, funding;
and materials supply.

During 2002 and 2003, a request for information was sent out by email to extensive lists of individuals
within these identified areas. The South African Society of Aquatic Scientists (SASAQS), the Water
Institute of South Africa (WISA), the SAICE (South African Institute of Consulting Engineers) and the
Institute for Municipal Engineers (IMIESA) assisted by either advertising the request or forwarding it to
their members. A nolice was also posted to the home page of the WRC website. Responcents were
requestied to provide information in the following fields:

Full Name -
Category Government, Management, Research,
Consulting, Planning, Engineering, Law, Private, |
______ Interested individual etc ‘
_Insttution or Organisation 1
Portfolio in Organisation ]
Training or specialisation

:
E

Email Address
Postal Adcress

—_——

Website I 1
|
i
1
4

Names of projects undertaken which are
associated with, or pertain to, river rehabiltation
Tools being used in your work which could
benefit rehabilitation development

Three key words describing your expertise as it
pertans to this field
Key areas of interest

Interest in further participation or receipt of

| information

— - -—— —_— e -

All respondents were informed that they would have the opportunity to contribute to a workshop process
relating to the development of the rehabilitation field in South Africa. During 2003, several additional
requests and reminders for directory information were sent out to targeted organisations and individuals.
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3.2 The consultative process to identify R,D&A needs

As a joint initative between Water Research Commission and the Project Leader, six regional workshops
were organised and run cunng March and April 2003 to develop a Terms of Reference for the WRC's
intended Programme for River Rehabiltation Research. These were held in Southern Cape (Knysna),
Western Cape (Cape Town), Eastern Cape (Grahamstown), Gauteng (Pretona), Natal (Pietermaritzburg)
and Mpumalanga (Nelspruit)

The identfication of RD&A needs for the field required the input of a broacd range of ndiduals
representing the areas identified in the previous section. The intention was to gather individuals with
some experience in the field of rehabilitation, who would provide insight into the particular concerns in
ther own fields of expertise The challenge was to consult with groups comprising people from very
different professional backgrounds, work approaches and needs-paradigms (some of which were, at
tmes. in conflict). and to generate an list of RD&A needs which both encapsulaied their diverse
requrements, and acdressec the multiple and complex facets of river degradation. It was necessary 10
consider issues at various scales. and to balance “top-down” (strategic-level) and “bottom-up”™ (project-
leve!) approaches.

These who provided information for the ‘Register of Expertise’ (see Section 3.1) were invited to attend
workshops in their regions. Addtional representatives of key areas of concern (natonal to local
government, bio-engineenng) were identified and invited. Workshop participants numbered over a
hundred in total, with a further fifty people showing interest but unable to attend. The names anc
affiliatons of participants are listed in Appendix A.

At each workshop, an introductory talk was given on the subject of river rehabiltation, and a background
provided to the forthcoming WRC Research Programme. Following this, one or more invited speakers
made presentations on work and issues related to the aqualic ecosystem rehabilitaton in their
organisation or region (Appendix B). The rest of the workshop entailed consultation with participants

The process of consultation was tailored somewhat differently for each workshop. on the basis of both the
range of participants and their interests. and on what had been learnt in previous workshops. All the
workshops aimed to achieve the same output: a list of issues relating to the state of rivers in South Africa,
the information needs, and the means of adcressing these through research, development and
application (RDA), both in the short and the long term. The participants hacd been requested 1o read the
‘checklist’ of components, focus areas, and aspects of relevance pertaining to river rehabilitation (Table
2.1), prior to the workshop. At the majority of workshops, participants were requested to either write cown
or discuss river degradation issues and the vanous information needs which arose out of these. Each
need was then grouped into one of the various component categories on the checklist. The type of study
or aclivity requirec to meet this need was then discussed. where time allowed, or was alternatively
conceptualised at a later stage by the Dr Mitchell and the project leader. At the Grahamstown workshop,
participants chose 10 rather list what they considered 10 be the three major outcomes they would ke to
see matenalise from the WRC Research Programme over a penod of five years These were translated
back into information or development needs. and the participants then discussed what sort of studies
could potentially meet these needs.

The outputs of the individual workshops were first listed individually. and then integrated into a single list
1o prevent duplication and overlap Individual research, development and/or applcation needs were then
grouped uncer the various headings used throughout the workshop process (Table 2.1). On the basis of
this hist, a subset of research prionties was devised in consultation with Dr Mitchell, on the basis of the
number of times the requirement was reiterated during the 6-workshop process, the importance it was
considered to have during workshop discussions, and expert opinon.

The research needs considered by WRC to have the highest priority were subsequently drafted into a
Terms of Reference. which was sent out for external review 10 a small group of key individuals in the fielc,
and finally advertised as WRC Solicited Research in June 2003




4. PROJECT RESULTS AND DISCUSSION

4.1 Preliminary Register of Expertise

The responses received 10 the request for directory-type information were compilec into a preliminary
Register of Expertise for Aquatic Ecosystem Rehabilitation in different regions of the country. This is
by no means a comprehensive list, but serves as a practical basis for the future development of a
more sophisticated database of individuals and organisations working in this field. The Regisler is
presented in Appendix C

4.2 Results of the consultative process

The outputs of the workshop process are provided in a summarised format in Tables 41 to 4.3,
which are presented at the end of Section 4. These outputs represents the percewved Research,
Development and Application (RDA) needs for river rehabilitation, They have been grouped into the
‘Key RDA Area’ categories listed in Table 2.1: Agriculture, Economics, Ecosystems (general),
Ecosystems (classification), Ecosysiems (monitoring and evaluation), Ecosystems (prioritisation);
Information transfer, Information storage, Integration, Policy, Political, Institutional, Social, Strategic,
and Structural,

Table 4.1 focusses on Research and Development (R&D) needs, Table 4.2 on Development needs,
and Table 4.3 on Application needs. In each of the Tables, the ‘Focus' represents the issue of
concern, and the Task' the type of R&D study requirec 1o address this issue. Each Task has been
assigned a ranking of 1-6 on the basis of the number of workshops in which it was raised, the
importance it was attributed in the workshop discussion, and the author's knowledge of the sequence
of both development of river rehabilitation n other parts of the world, and key needs for its
development in South Africa The ranks are as follows:

1 Directly relevant, should be considered for inclusion in the WRC Research Programme in the
first funding cycle (2004/5).

1 Relevant, should be either funded another appropriate agency, or acdressed in the second

funding cycle (2005/6).

Necessary but not urgent, should be addressed in the second or third funding cycle.

Necessary but not of direct relevance to this programme, should be addressed by an appropriate

external agency, possibly in conjunction with the river rehadiltation programme.

Nol considered relevant to present river rehabilitation development needs.

This information is likely to exist already. and may require review and adaptation for South

African needs.

W wN

A possible research team or student appropriate for each study is histed alongside the R&D need.

As already discussed, the pnontised R8D requirements (Table 4.1) were considered for inclusion in
the WRC Programme for River Rehabilitation Research. These key needs are discussed further in
the following sections. The lisled requirements reflect the disposition of the participants of the
workshop, and are necessarily not the opinion of WRC or the Project Leader

As WRC is not in a position 1o address the full range of priority R&D needs that arose from this
process, many of these will remain as gaps in our knowledge, and areas requiring attention. Ideally
these will be addressed by institutions or organisations such as the Department of Water Affairs and
Forestry (DWAF), Department of Environment Affairs and Tourism (DEAT), Working for Water
(WIW), Working for Wetlands (WfWet) and the National Department of Agnculture (NDA). This is
considered further in Section 5
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4.3 Principal outputs

The workshop process highhghted three major areas of concern which will be discussed further here
Firstly, that rehabilitaton had not yet been accorded its ‘place as a recognisable field of expertise in
water resource management or water law in South Africa It is commonly perceived 1o be an
extension of resource protection and/or environmental flow determination (and thus the Ecological
Reserve) In the National Water Act (No. 36 of 1998), the definition of the term ‘protection’ in terms of
a waler resource includes ‘the rehabilitation of the water resource’ (S1 (xvii). There is however little
further reference to. or guidance regarding. rehabilitaton in the Act (Uys & Ruiters 2002, Appendix
E)

The international experience suggests that resource protection and rehabilitation, given sufficient
attention, can eventually become synonomous with water resource management and naturally
interlinkec with resource protection. It should encompass, rather than being an extension of
environmental flow determination (Uys 2003, Gippel, pers.comm. 2004). Ideally, as in other
countries, the field should be centrally organised and managed. iceally alongside wetlanc and
estuarine rehabilitaton. While the initiation of @ dedicated WRC research programme represents
significant progress. research is not sufficient to drive and cevelop the field in this country. A far
larger and coordinated effort between relevant government departments and agencies is calied for.
The need for a centralised programme to cdirect the development of this field in the country was
raised on a number of occasons during the workshop process

Seconcly. and at a dfferent scale, it was noteworthy that the majority of participants (and even
experiencad river scientists) wishing to attempt a rehabilitation project were not entirely comfortable
with “where to start” Theirr concerns included

the legalihes of rehabiltation,

the time frames for a project,

the scale at which to work,

what process to follow,

how 10 underpin the project with sound science,

who to contact for authorisation and assistance

how 10 source support funding,

what sequence of activibes to follow,

what representation is required on a specialist team,

how to involve the community meaningfully,

how 1o cost the project,

how to formulate meaningful ecological and social abjectves,

how to integrate urban river management needs with rehabilitation planning,
how 10 pnioritise needs,

what materials, designs and techniques to use in the process of rehabilitating a river,
where (0 source these,

how 1o implement a rehabiltaton plan

how 10 evaluate project outcomes, and

how 1o monitor system response to the rehabiltation interventions.

These gquestions require answers from a suite of different but interrelated fields. Many of these
answers already exist in guidelines for rehabilitation produced in other countries. While there is a
great deal that could be borrowed from these guidelines for use in South Africa, certain of the
information naturally pertains specifically to the country of origin. and would need to be replaced with
appropriate information for the local context

Thirdly. the institutional framework within which resource protection anc rehabilitation must be
organised and controlied was clearly a source of concern, particularly for those in local and provincial
government. The lack of cooperative governance at a natonal level, the lack of organised
interdepartmental and intradepartmental coordination, and the poor internal communication between
different hverarchies in government and nstitutions were raised as key issues. Without these

13
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concerns being addressed. even the most progressive legislation and guidelines lose their value, as
the power to implement 1s compromised

44  Priority R&D areas

A limited number of research needs could be addressed by the WRC programme in the first funding
cycle (2004/5). In order for WRC to develop a Terms of Reference for this required research, the
manifold R&D requirements listed in Table 4.1 had 10 be prioritised. This exercise was completed in
consultation with Dr Mitchell of the WRC. While there remains a host of smaller and more technical
research requirements (which it is hoped will be pursued by acacdemics and their students), the
fundamental needs, without which this field cannot develop on a sound basis, were prioritised for the
first cycle. This was approached as objectively as possible, with the intention that the workshop
participants' views should be reflected in the outcomes. The following served as a basis for
pnontisation:

. Frequency with which the need was raised in the workshop process (Tables 4.1 - 4 3),
. Importance attributed to the need during workshop discussions,
. Experience in the field both in SA and outside, and expert opinion.

Key needs were listed and are discussed in the following sections.

441 A Programme for Aquatic Ecosystem Rehabilitation

This need cannot be addressed by the WRC Programme, but provides the context within which the
priontised needs can be considered

The Convention for Wellands developed in Ramsar, Iran in 1971 (the ‘Ramsar Convention’)
recognised that the degradation and loss of wetlands and their biodiversity represented enormous
economic and sccial losses and costs to the humans living within these catchments. It provided a
framework for the global conservation and wise use of wetlands. Al present, 138 countries are
contracting parties to the Convention (Peck 2003), including South Africa. Ramsar created, at a
massive scale, a clear understanding that appropriate protection and allocation of water to wetlands
was essential to enable these ecosysiems to survive and continue to provide important goods and
services 10 local communities.

Rivers are included under the Ramsar definition of ‘wetlands’: “For the purpose of this Convention,
wetiands are areas of marsh, fen, peatland or water, whether natural or artificial. permanent or
temporary. with water that is static or flowing. fresh, brackish or salt, including areas of marine water
the depth of which at low tide does not exceed six metres. “(Article 1.1, Ramsar 1971).

The 8" meeting of the contracting parties focussed on providing principles and guidelines for
wetland restoration (Resolution VIIL16 of the Convention) The preamble included the
recommendation that @ national programme and priorities for wetland resforation shouwld be
established, based on a national inventory of wetlands with potential for restoration, as a component
of the national wetland poficy, plan or strategy, so as to maximise the benefit 1o the overall
conservation status and wise use of wetlands of the efforts and resources applied to wetland
resforation”.

Many of the contracting countries now have a National Wetland Policy, which can be viewed on the
Ramsar website (www ramsar org). Operational Objective 2.2 of the Ramsar Strategic Plan 1997-
2002, approved at the 6" Conference of Parties (COP6), urged contracting Parties “fo integrate
conservation and wise use of wetlands . . . info national, provincial and local planning and decision
making on land use. groundwater management, catchment/river basin and coastal zone planning
and all other environmental management”.

The issue of South Africa developing a centralised programme for river (or aquatic ecosystem)
rehabditation, which would incorporate the proposed Water Research Commission research
programme, was a need which discussed in various ways throughout this project, with workshop

1“4
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participants, certain programme leaders, and representatives of national government This e
represents a development requirement rather than a research need.

There s little question that such a programme, as a component of a greater Aquatic Ecosystem
Protection and Rehabilitation Strategy (which is a separate requirement, not discussed here), would
provide a central means of coordinating the numerous components of resource rehabilitation and
protection. The first question this rases is what organisaton should coordinate anc fund such a
programme:. a national government department, an agency, an aliance of departments and
agencies, or an independent, privately funded organisation? Two major programmes have been
active for a number of years in addressing cerain of the practical aspects of catchment rehabilitation
in South Africa: the Working for Water Programme. which focuses on alien vegetation clearing linked
1o job creation (funded by Poverty Relief), anc the Working for Wetlands Programme, which focusses
on wetland management, conservabion and rehabilitation. Both programs represent a wealth of
practical expenence anc significant outcomes (not all of which are positive). The restoration and
remediation work done to date by Working for Wetlands anc the Mond: Wetland Project
(www wetland org) places the fielc of wetland rehabilitation well ahead of ‘nver’ rehabilitation in South
Africa in terms of practical learmning and expenence Funding for this work 1S on a significant scale
This raises the furthar question of whathar or not the rehabilitation of nvers (which as discussed fall
within the Ramsar definition of ‘wetlands’), should be incorporated under the banner of Working for
Wetlands

Report on a working meeting regarding a Programme for Rehabilitation

In response to the issues ciscussed, a number of key individuals were invited 1o convene for a first
discussion regarding the range of options for a Programme. A tele-conference was scheduled during
May 2004, between senior inCivicuals representing relevant departments or programmes:

Dr Guy Preston (GP) Director, Working for Water (WYW)
Ms Nonhlanhla Mkhize (NM)  Working for Water (WIW)
Mr Piet-Louis Grundlingh (PLG) Working for Wetlands (WfWet)

Mr John Dini (JD) Department of Environmental Affars and Tourism

Prof. lan Rutherfurd (IR) Key River Rehabiltation specialist
University of Melbourne, Australia

Dr Steve Mitchell (SM) Water Research Commission

Mr Harrison Pienaar (HP) Manager, Resource Directed Measures Directorate (DWAF)
Department of Water Affairs and Forestry (DWAF)

Mr Morne Lizamore (ML) Department of Water Affairs and Forestry (DWAF)

Ms Noxolo Ncapayi (NN) Department of Water Affairs and Forestry (DWAF)

Mr David Kleyn (DK) National Department of Agricuture (NDA)

Mr Ivan Riggs (In) National Department of Agricu'ture (LandCare Coordinator)

Dr Mandy Uys (MU) Laughing Waters (Rehabiltation R&D)

It was agreed that research, development and application (R.D & A) were urgently neecec in the field

of river rehabilitation in South Africa Clearly, practical wetlanc rehabiltation had already advanced

significantly ahead of river rehadbilitaton. This having been saic, the agreed ams of the meetng

ware:

. To ascertan the extent to which all stakeholders present would be able to contribute to the
development and implementation of a river rehabilitation programme in South Africa

. To outline the roles and responsibilities of the WIW. WRC and Wi\Wetlands in this regard, and

. To consider the possidilities for funding of river rehabilitaton RD 8 A

Professor Rutherfurd gave a bref background on Australia's river rehadiltation programme anc
commented that athough WYW and WfWet were actively involved in river rehabiitation, it must be
recognised that their current activities only acdressed certain of the factors that hac compromised
South Africa's rivers and wetlands. He siated that nver rehabilitabon had developed into a
successful field in Austraiia for a number of reasons. including

. Effective stakeholder particpation and communcation through an international river
rehabilitation and management conference (Melbourne. Australia. 1998) This hac aded the
coordination of all river rehablitation activities, and hac promoled networking and effective
communication between all parties involved in river rehabilitation. and
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. A clear definition of river rehabildation values and objectives. This was critical. as it had
ensured that all parties understood the objectives of river rehadiltation.

All participants of the meeting agreed that the WRC, DEAT, DWAF, and NDA should be involved in
the development of this field. Water Research Commission would be involved through the launching
a river rehabilitation research programme during 2004, and shoulc be considered a key role player in
future. It was agreed that the focus of a centralised Programme for river rehabiitation should extend
beyond research, and info the areas of development and application. There was some support for
the concept of incorporating river rehabilitation under the umbrella of Working for Water and/or
Working for Wetlands.

The advantages of this woulc be that the logistical frameworks and funding bases of both these
programmes are established. and this arrangement could lead 1o effective linkage of all ‘'wetlands’ in
catchment rehabiltation (uncer the Ramsar definition, rivers, estuaries and coral reefs with a depth
less than 6m are considered ‘wetlands’). The latter point however leads to some concemns. The
classical understanding of rivers and wellands is that rivers generally have clearly defined channels,
while wetlands lack channels, have hydric soils and diffuse water distributions (depending on
hydrology). While # is important to recognise the linkages and dependencies between the syslems,
this distinction is functional in a management sense in that the systems are sufficiently physically,
chemically and ecologically cifferent to warrant entirely different techniques in the assessment of
condition, water qualty, environmental flow allocations, elc. This is not always recognised: for
example, Buicher (2003). discussing wetland assessment techniques, pointed out that an incorrect
assumption was often made that if a biological monitoring method was effective in a flowing river, il
was likely 1o be effective in a wetland. Another perceived disadvantage of incorporation into
‘Working for Wetlands' is that the imperative for Working for Water and Working for Wetlands to
“deliver” (10 meet funder requirements) means that projects must dbe expedited to implementation and
completion, with litle time for studies of present and pre-impact state, and for structured
rehabilitation planning and objective-setting, following a standardisec process. This is a disadvaniage
in a field which is newly-developing and clearly in need of establishing a strong planning process in
rehabilitation projects. These issues would need to be explored further in further meetings between
key individuals.

The delegates agreed that the numerous programmes in South Africa which were contributing to
aquatic and terrestrial ecosysiem rehabilitation should be coordinating. There was a stated need for
key stakeholders in the various fields of rehabiitation to develop a structure that would address and
meet all of their needs.

It was agreed that the roles and responsibilities of different departments and organisations with
respect 1o river rehabiltation required further thought and discussion. This process was consdered
critical, and would influence the development of an action plan for river rehabilitation. In closing, it
was agreed that all the institutions or organisations participating in the tele-conference should
coniribute further to the development of this field. Most participants agreed that the Water Research
Commission should be the lead agency for Research and Development, and that Working for
Wetlands would be the most appropriate agency to coorcinate Application (trials), with the provision
that a strong planning process be incorporated in all projects. Though the meeting agreed that there
should be further strategic ciscussions for developing an action plan for the way forward for nver
renabilitation in South Africa. no further meetings have been convened.

44.2 A legal framework for rehabilitation

On the basis of extensive case-studies on watershed management programmes in the US, Riley
(1999) remarks that it is fair to conclude that those cases which can show success in quantifiable
terms of lands and resources protected, acquired or restored, would most likely not have occurred
without strong enabling legislation. She refers to the renowned grand-scale Stale of Flonda project 1o
restore the Kissimmee River and s wetlands, after the consequences of channelising were
discovered. For this project, the Kissimmee River Restoration Act, the state-established Kissimee
River Resource Management and Planning Committee, and aggressive leadership by Florida
Governor Bob Graham resulted in funding, research and project implementation through
partnerships with the US federal government (Riley 1999).

16



RO & ANEEDS FOR RIVER REHABILITATION IN § A

There 15 little in the current South African legislation that could be used lo dnve a rehabilitation
project of any scale A legal framework for the rehabdiltation of aquatic ecosystems in South Afnca,
and a practical guideline 1o its application ancd relevance, are urgently needed. In Australia, the
recognition of this requirement led to the production of an agency-funded report by Maher et al
(1999). entitled Australian River Restoration and Management - Criteria for the legislative
framework for the Twenty-First Century’. The study team adopted a catchment management-scale
approach, and investigated both the existing legisiation, the critena for a best practice legisiative
framework for river restoration anc management across the ten juriscictions in Australia, and a way
forward

In South Africa there is a neec 10 examine existing legisiation pertaining to river rehabilitation, 10
dentfy gaps, and to consider a position for rehabiltation within law (e g. to what extent it should be
incorporated into existing law, if so — which law's, and whether 10 develop a national policy for
aquatic ecosystem rehabditation, as it has been done in many countnes for wetlands (Peck 2003)).
An initial study would be required to establish what form a national legisiative framework shoulc take.
Uys and Ruiters (2002) have explored some of these issues issue at the level of national legisiation,
but @ more thorough investigation is required, with additional coverage of provincial and local level
laws, and consideraton of new legisiation (e.¢. the Biodiversity Bill and the Protected Areas Act).
Further, the issue of whether or not to regulate the regquirement for, and the practice of. aguatic
ecosystem rehabilitaton, now or in the future, should be dealt with in a formal specialist study. In the
interim, consideration shoui¢ be given to what legal measures could be put in place to protect rivers
identified as high conservation-pricrity systems by the River Conservation Project presently
underway by CSIR

There are a number of other questions regarding protection and rehabditation of water resources
which should be considered at the strategic and/or legal level (and indeed, already may be) for
example, what proportion of South Africa’s river length should be given high protection status, what
does this mean in law and in management lterms, what proportion of nvers can remain in (or be
managed for) A or B class for example, when does rehabilitation or remediation become necessary,
what proportion of rivers can we afford to maintain at C and D classes withou! intervention. at what
stage of river degradation shoulc there be a consideration of, or a legal requirement for, rehabiitation
action; to what extent is rehadlitation a government responsibdity, which authority or authontes
should be given responsibility for organising it; what type of specialists are key to the process; what
form of training or certification is required of these specialists: etc. In terms of detaled actions, such
as interventions in the channel. should the same form of authorisation be required for rehabilitation
projects as for stormwater control and development projects which cause alterations to the channel
for a senes of different obectives (NWA Chapter 4, Part 1, Section 21).

443 Comprehensive rehabilitation guidelines

This emerged as a major need from many of the workshop participants, as recordec in Tadle 4.1e.
While guidelines addressing several of the more detailed issues in rehabilitation were requestec, the
over-arching need is for a simple, practical, hands-on guwde to provide an understanding of river
processes, river protection and rehabdiltation phiosophy. and 1o guice conceptualisation, planning
implementaton and evaluation of rehabilitation projects. Ideally, two sets of guidelines should be
developed: one at a technical level, for specialist use. and another at a community and student level
providing gusdance as 1o how 10 go about the process of river rehabilitation. and recommending
specialist input at appropriate phases.

As discussed. comprehensive guidelines for ths field have already been produced in the US
(FISRWG 2000). Australia (Rutherfurg et al. 2000). and UK (River Restoration Centre 2000). These
provide a great deal of the basic generic information required in order to nitiate a restoration project
and aspects are transferable to South Africa (see Uys, in prep, Vols 182) However, extensive
addibonal work and development is required to tailor guidelines to South African legal, political
nstitutional, ecophysical, social and economic conditions

For a guideline to be meaningful, it will need o include information and background on basic river
ecology and processes, river degradation, the rationale for river rehabilitation, the costs involved, the
institutional setting, etc. Many of these issues require further investigation and studies before they
could be incorporated. This s discussed in the following sections
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Workshop participants suggested a wide range of specific guidelines (Table 4.1e (i) inchuding those
for:

Best Management Practices for urban rivers,

who lo contact at the outset of a project, including funding sources

community involvement and capacity buidding,

resolving conflicts between social, ecological ancd development objectives,

setting of appropriate and attainable goals,

mapping requirements,

appropriate interventions under different conditions (this lends itself to a DSS, discussed later),
creation of instream habitat,

post-project evaluation and maintenance.

444 The Value of Rivers

Related 1o the motivations for rehabiditation, there was discussion during the workshops around the
need to understand and record the ‘value’ of rivers, and to use this both as the rationale and
leverage for rehabditation, and for prioritising rivers for rehabilitation.

The value of rivers is currently understood in terms of the ‘natural capital’ they represent. This in turn
incorporates the ‘'goods and services' they deliver. Natural capital is defined as renewable and non-
renewable resources that occur independently of human action or fabrication’ (Daly & Cobb 1989
Costanza & Daly 1992; Clewell 2000). The ‘goods’ delivered to humans by healthy ecosystems refer
fo items given a monetary value in the market place, for example: water, food, construction
malerials, medicinal plants, wild genes for domestic plants and animals, and tourism and recreation.
The services delivered are valued, but are seldom bought or sold. For a variety of ecosystems. these
include maintainance of hydrological cycles; regulation of climate; cleansing of water and air,
maintaining the gaseous composition of the atmosphere, pollinating crops, storing and cycling
essential nutrients, absorbing and detoxifying pollutants, and providing beauty, inspiration,
recreation, and spiritual and cultural sense of place. The greater the natural capidal, the more
sustainable and enduring the ecosystem services.

As Aronson and Milton (2003) argue, the extensive loss of biodiversity, natural areas and natural
capital during the 20" century must be addressed during the 21st century through conservation and
repair of this damage or loss, via ecological restoration or rehabilitation. These authors argue for a
focus on holistic evaluation and restoration of natural capital. They point out that in order for a
reorganisation of economics and business 10 take natural capital into account, the high costs
required for restoration have yet to be well analysec from an ecological economics point of view.

There is a need to begin with an inventory focussing on assessment of the value of individual
catchments in South Africa; followed by an assessment of the collective potential value, and the loss
of value represented by the current and further degradation of these calchments Once this is more
clearly understood and mapped. a framework will exist within which o assess the costs of
rehabilitation actions and the consequences of inaction. This information would also be useful in the
development of a protocol for prioritisation

This informatiis necessary hing for a me setting rehabilitation priorities, and for determining generic
targets for rehabilitation in the country. The ongoing process of classifying rivers from an ecophysical
perspective (the EcoRegional classification of Thirion and Kieynhans in prep.), anc¢ the rivers
identified as conservation priorities in SA (River Conservation Project), should provide input to this
process.

4.4.5 An analysis of the costs and cost-benefits associated with river rehabilitation

Without a clear idea of what the costs of ‘coing’ rehabditation, and the eventual costs of 'not coing'
rehabilitation are, there is no basis from which to make a strong case for it. In South Africa, it is not
likely to be possible 1o spend extensively on rehabilitation projects as in Europe and the USA. Neither
should 1 be considered a requirement: as Rutherfurd et al. (1998) point out, in some cases these
large-scale, expensive projects have had a great deal of money to spend, strong legislation, and a
boutique fishing industry.
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At present, river rehabilitation projects designed with pnmarily ecological objectives may be
perceived by many 10 be an unaffordable luxury. This 1s 10 be expected, particularly in the case of
local authorities with jursdiction over urban rivers. Their responsidilty for stormwater management,
flood control, and development and maintenance of wastewater infrastructure, all relate in large pan
to rivers and their surrounds. However, budgets are usually limted, and there is litthe chance of
additional funding or human resources for actwvities aiming for ecological endpoints. In these
situations, rehabilitation economics will have o be cleverty marketed' For instance. it is likely 1o be
advantageous 10 a local authonty to feature rehabilitation interventions as one aspect of a larger
urban river improvement project.

There are several aspects 10 the economics of rehabiltation. These have been divided into Monetary
(market-related) Costs, Non-monetary Costs, and Cost-benefil analyses Selected R&D needs
identified during the workshops are listed below each of these

. Monetary (market-related) costs
Under this category a number of studies were needed, including:

o The cradie-to-grave pnce of a rehabditation project (including the costs of planning.

design, engineenng, matenals, plant, construction, maintenance, and monitoring of

system response (o the inlerventon)

The costs of indivicual interventions in a river, per unit area or length of river. The

known alternative options for an intervention (e g bank stabilisation) should be

costed comparatively, and advantages/disadvantages of the option listed. Bio-

engineering options, in which vegetaton and natural materials are used together

with more traditional engineenng materials, should also be costed

The change in market value of property adjacent 10 a watercourse, in response to

both severe deterioration in river condition, and to river improvement following

rehabilitation (e.g. Riley 1999).

The benefits to tounsm of having a healthy river and an aesthetically attractive

estuary.

o A review of the international Iterature to establish who, typically, bears the costs of

river rehadblitaton planning anc projects, and post-project evaluation anc

maintenance

A review of the different forms of levies and incentives used around the world In

rehabilitation, eg. incentives or compensation offered for renaturalsation of

cultivated riparian land and formation of buffer stnps

A review of ‘who pays' for rehabiltation projects and implementation, arounc the

world, and what the budgets associated with these projects are

> A literature review of the costs of rehabilitation projects around the world. Although
there is unlkely to be a great deal of literature to assist one, it may be possible to
contact practitioners around the world and request their assistance with figures from
incividual actions within project. This project should provide the basis for an analysis
of costs for a South African river rehabilitation project

O

0
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O
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. Non-monetary (environmental and social) costs
Under this category the following studies were included

> An analysis of the costs of impaired ecosystems to the functioning, sustainability
integrity. yield and supply-assurance of the resource: catchment hydrology
socely. human and animal health. political oulcomes. anc the human anc natural
environments

= The costs to the human and natural environments (including water users) of not
doing’ rehabilitation. This is a long-term cost which may increase over tme It can
be valued in terms of the resources and goods and services lost to a calchment and
its people when a river can no longer funchon optimally. This should include
opportunity costs associated with loss of potential for tourism and development

1%




LAUGHING WATERS

o The increase in positive urban values (amenily. recreation, sport, aesthetics, open
space, safety) and the improvement of living conditions for residents that
accumulate following rehabiltation.

o The increase in natural capital (and therefore in delivery of goods and services)
associatec with a healthily functioning ecosystem. Linked to this an investigation of
public perceptions regarding “whether or not there is worth in river rehabilitation,
and f so, in what senses”

Cost-benefit analyses

o The costs and benefits of having rivers in particular DWAF categories.

¢ The cost-benefit of individual rehabilitation studies alreacy undertaken (case study-
based)

© The means of optimising the cost-benefit relationship within indwvidual projects.

446 Prioritisation of rivers for rehabilitation

This was another area highlighted during the workshops for further investigation. For rehabilitation to
be managed in such a way that it is affordable and sustainable, Rutherfurd et al. (2000) advise
hierarchical prioritisation of catchments, from national down to local scale, from large catchments
down to sub-catchments and reaches of sub-calchments.

In South Africa, catchment management s 1o be vested in Catchment Management Agencies
(CMAs), as reguired by the National Water Act (No. 36 of 1998). A CMA will be set up for each of
the 19 Water Management Areas (WMAs), Within this context, @ possible hierarchical structure for
the development of prioritisation protocols would be as follows:

National: at this level, an inventory of the criteria for prioritisation of catchments for protection
and rehabiitation are identfied. Means of incorporating these into 2 Multi-Crteria Decision
Analysis (MCDA)-type framework, and weighting them where relevant, are developed.
Information already available, such as ecoregion, conservation importance and present
ecological state, represent inputs to the MCDA, which are then filtered. If the basis for the
prioritisation is the restoration of natural capital, as discussed, then decisions should be taken
as 10 what proportion of the country’'s aquatic resources are requred 10 be in a ‘healthy’ state
(category A or B) in order to supply ecosystem goods and services for the nation (eg.
Rutherfurd et al. 1998). Simplstically, the task at this scale would be to use the MCDA mode!
lo rank calchments within each WMA for profection and rehabilation. Decisions must be
taken in terms of levels of protection of current state, and what is allowable in terms of loss of
ecosysiem inlegrity.

Water Management Areas: Once national priorities have been set al this coarse scale, the
CMAs are in a position to consult with stakeholcers 10 sel criteria for prortisation of
catchments and sub-catchments for protection and rehabiitation. Criteria for prioritisation may
differ from one to another CMA_ and may include waler yield, land-use type, present ecological
state. proximity to urban areas, percentage of resource allocated, environmental importance
and sensitivity, poltical and social importance. As catchments may strelch across WMA
boundaries, # may be preferable at the national scale to earmark a minimum proportion of
each prioritised catchment within the WMA area, for protection and rehabilitation-type
activities. Rehabilitation funds and effort are then distributed across a number of smaller areas

Local and project-level: The priorities which are set by the CMA should influence what
happens al a local level. This level may be coordinated by local government (municipalities)
within their Integrated Development Plans (IDPs), and the decisions at this level will relate to
which sub-catchments and nver reaches 10 prioritise for protection and rehabilitation. This is at
a pre-project and a project level, The following issues should be considered

o Priorities should be set in lerms of how much natural biodiversity (or some other
measure of stream health) would be achieved for the money or effort
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Protect what is in good condition before rehabilitating rivers that are already

damaged Once major stream assets are protected, then the focus should tumn to

improving siream condition

It is more efficient 10 halt deterioration than 10 acdress it at 3 later stage

o Fatal or imuing prodlems in a stream or stream section should be dentified and
treated first

o lcentfy the most important problems - e ¢. the most obvious problems may seem to

be eroded banks, but the more senous problem could be water poliution in storm-

water runoff (Rutherfurd et al 2000)

Attempt 10 address the source of the problem rather than (or in addition 10) the

symptom. For example, the cause of channel incision may be increased stormwater

runoff - this should be investigated and addressed before the channel incision s

addressed

0

(o)

O

At a project level. Rutherfurd et al. (2000) provide a procedure for prioritising both between different
reaches of the stream being treated, and for prioritising actions within a reach This procedure has
been tnalled (Uys in prep.) in @ coastal, urban South African river. Based on this expenence, it s
considered likely that a more systematic, detailed and quantitative procedure (incorporating multiple
criteria) is required for this level of priontisation, partcularly due to the low budgets likely to be
allocated for river rehabilitabon at a local level.

447 An evaluation of river management projects in SA

There is an old argument that in order to know where you are going. you need to know where you
have been’. For a similar reason, it is important to know what has historically been done and what is
currently being done in river rehabilitation projects in South Africa. A stucy in which a number of
simple questions are asked about the numerous projects would provide insight into the state of the
field in South Africa, and should ilustrate which knowledge gaps are critical to address to refine
approaches. These questions could include the following

. What is the pnmary reason for the project (this is likely to be stormwater management or fiood
control in many of the urban river cases)?

Who is funding the project?

Who is on the project team and what is their field of specialisation?
What are the objectives of the project?

Have present ang histonc ecological state been geterminec?

Are ecologcal objectives anc targets being set?

Is a known rehabilitaton methoc being followed?

What design has been usec to meet the objectives?

Have boengineering options been consderad?

What materials are being used in implementation?

What evaluation is planned?

The recommendation made curing the workshops was for a countrywide, standardised evaluation of
river improvement, rehabdilitation, or management projects done n the past 3-5 years. This is an
attempt to establish the state of rehabiltation in South Africa relative to the rest of the world, to
record projects, 10 discuss procedures, and 10 evaluate both positive and negalive cutcomes of
projects. There was some CISCUSSION around the icea that a central register of river-related projects
should also be kept at @ CMA or local-government level for the following purposes:

. To inventonise all minor and major alterations o rivers in the area

. To encourage the use of standard methods. consultation with specialist advisors, and setting
of ecological objectives and targets: anc

. To enable assessment of project process and outcomes (and successes and falures) and 1o
learn from these

Ideally, both the current and historic project information would be captured on a GIS platform, to
eventually build an inventory or database of critical assessments of rehabilitation, remediation, river
enhancement, or river protection projects within the country
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Over the longer term, this would assist practitioners in avoiding past mistakes, and in developing
criteria for the planning. design, engineering, and evaluation of future projects. It would alsc provide a
method for assessing project proposals.

448 Development of a DSS for urban stream rehabilitation

The rehabilitation of urban rivers is complicated by the infrastructural and management issues
associated with these systems, in the form of waler provision, stormwaler runoff, flood management,
water quality remediation, road crossings, receipt of treated wastewater return flows, etc. It is
seldom likely to be possible 10 initiate a rehabdiltation project with purely ecological and social
objectives in such a setting. More commonly, urban river renewal will have a joint focus on the
improvement of slormwater or sewerage infrastructure, and the simultaneous improvement of
ecological function. The field of bio-engineering, which makes use of vegetation together with
traditional hard structures, is well suited to this approach (although not yet common practice in many
parts of South Africa).

The competing demands on urban rivers resull in a suite of considerations and options when
considering river protection and management actions. The idea of a Decision Support System to
assist in decision-making was discussed during the workshop process, and was fell to merit further
research attention. Such a DSS could potentially (and if all permissions were forthcoming) be
modelled on a ‘Basic Decision Support System for Management of Urban Streams’ developed for
use in Australia as part of Land and Water Australia’s National River Health Programme Urban Sub-
Programme (Anderson 1999). This is a software-based classification system for the management of
urban waterways. It uses biologically important physical atiributes 1o classify the streams and
waterways in terms of asset value, capability for rehabilitation or enhancement, physical and
environmental condition, and key constraints limiting restoration. This DSS can be used 1o

. prepare an audil on the condition of waterways,

. classify the waterways into various types (extent of modification, habitat types), and

. show how 1o begn the task of fixing urban streams

The system has a number of major features

. It uses a multiple classfication system (a senes of classifications rather than an inlegrated
one), wherein a database system is used and various dernved data can be selected in various
combinations to address specific issues.

. Condition ratings for a wide range of habitat and other components are calculaled as
percentages of the original pristine value, function or utility that is retained. This provides a
multi-faceted environmental audit.

. Specific-purpose surveys are required 10 consistenlly and completely assess entire
catchments, and all the waterways within a drainage network that have a permanent and
defined channel.

. The sampling strategy is based on sub-dividing all the waterways in the drainage network into
‘homogenous stream sections’ of varying length. One or more sites (= reaches) representative
of the seclions are selected, and these data are applied to the entire section A local sub-
caichment element is defined for each of the sections. The entire drainage network and
catchment area are included for a project.

. A total of 13 data sheels, designed for rapid surveys of urban corridors (one site per hour) are
completed on site by ‘non-expert’ personnel who undertake a 2-cday training exercise.

. The software system consists of a set of 14 linked databases (one for each data sheet and
one for the sections). It also includes programmes for generating the ratings and for producing
a comprehensive set of reports, maps, data downlocads and other outputs. The outputs that
can be produced include: audits of stream corridor condition, report cards, outputs for GIS,
skeleton maps, comprehensive statistical maps, bed, bank and buffer zone modification index,
baselines for benchmarking, determining trends, rates of change and monitoring.

. It provides a powerful tool for selecting. rating and mapping the condition and suttability of
various walerway sections, for varnous purposes.

. Major evaluation trials of the vanous components of the DSS have been completed in
Brisbane. The outputs of these trials were used to refine the DSS. As an indication of the time
requirements, surveys of six calchments were successfully compleled within three weeks by
five 2-person teams, including City Council staff, university students, and community group
volunteers,
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In South Africa. many of the methods to be used in this DSS (e g sub-dwvision of rivers into
segments and reaches determination of present condition) are already available ether under the
River Health Programme (www csir co za/rhp/) or within the DWAF Reserve Determination Process
(www.dwaf gov za/Documents/Policies’) The consideration of addiional data collection notably, the
rnver value assessment and the rehabiltation opportunities, constraints, etc ), as required by the
Australian DSS. would banefit our rehabilitation development enormously

449 Development of teaching courses, post-graduate projects, and consideration
of certification

Several universities around the couniry have aiready developecd short courses on the principles and
practice of nver rehabilitation (Quinn, pers. comm ). Further development of these teaching modules
was considered by workshop participants to be a necessary step in the cevelopment of this discipline
in South Afrca This situation 15 reminiscent of the development of Integrated Environmental
Management practce and Environmental Impact Assessment methods and practices in South Africa
in the 1980s and 1990s. This field s now strongly supported by traning coursas offered around the
country at tertiary and professional levels, and more recently, by certification requirements for
practitioners

The production team of a technical and praclical series of guicelnes for aqualic ecosystem
rehabilitation would be wise to take into account the likely future need for a textbook on this subject
at secondary anc tertiary training levels. It would however be recommended that at least initially,
rehabilitation courses should be developed and taught by individuals with some expenence in the
field

The subject of post-graduate projects with rehabilitation themes was raised at one of the workshops.
One of the examples of possidle (and achievable) projects was o coordinate a “team’ of Honours-
level students from History or Life Sciences disciplines around the country, to work on the collection
of histonic data, maps and mnformation (including aneccotal) pertaning 1o individual catchments
around South Africa. This is a simple means of initiating a large-scale collection of data and
information on SA rivers around the country, which could then be captured on a central GIS-linked
information system.

Finally, as the global field of ‘restoration ecology’ is increasingly extending scientific and resource
management knowlecge, it would be wise 10 apply standards lo the procedures and practitioners
The medium-term plan should be 1o recommend or require registration of South African practitoners
with a professional body, to ensure maintenance of professional standards. and to aim towarcs
certification of practitioners within 5 years.

4410 Continued research and testing of bio-engineering methods

“The (broengineering) approach should start from zero option’ - that simply means leaving the nver
fo its natural evolution (where this is practical and does not have a negative effect on the overall
situaton). Where there is a real need 10 make changes. an alternative range of solutions should be
considered using living plants or their combination with inert matenals such as timber. geosynthetics
and stone-filled woven wire mesh products. The choice has to be made not only in relation to the
acting stresses (hydraulic and or gectechnical) and the structural limits of the matenal , but also in
relation fo the basic concept of “minimum level of energy” This means tha! solutions must relate to
the problems. avoiding both technical and ethical mistakes, and without excess. all within a
multidisciplinary approach where engineers, biologists. bolanists and architects do not prevancate
each other. The solution must supply the immediate required stabiisation, typically use materials
that logrcally increase the performance. from plants 1o inert matenals: and promote a positive
evolution (renaturalisation) of the new ecosystem created from the niver training works. '

(Afrcan Gabions- Macafern)

Bio-engineering 15 an accepted practice in other parts of the world. and s gradually taking hold in
certain apphcations in South Afrnica, particularly in erosion control and n wetiand rehabilitation

2
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Althocugh the use of gabions for bed and bank stabilisation is still generally the cominant cefault
option, this is increasingly augmented with planting of indigencus grasses, shrubs anc trees, and/or
natural stabilisation products such as Biomac® and Reinforced Eco-logs®.

The Stream Corridor Restoration Guidelines produced by the US EPA (FISRWG 2000) includes a
series of possible designs for a suite of structural interventions into rivers. Typically, bio-engineering
options are offered, and these incorporate cuttings of willows and other soft woods. In borrowing
these techniques and adapting them for use in South African rivers, it 1 necessary 1o investigate the
most appropriate indigenous plant types for use in the different apphications. and in different regions.
Research has alreacy been initiated at the University of Natal (Pietermaritzburg) to ascertain and test
regionally-appropriate indigenous plant species for such applications. Extensive further work on this
subject is required, and was encouraged curing the workshops

The critical need is for trials of various intervention techniques, particularly those relating to bank and
bed stabilisaton and weir and fishway design, and - incorporated within these - trials of potentially-
suitable indigenous plant types for use in bio-engineering applications.

4.4.11 Development of an index of rehabilitation potential

Process (DWAF 1999) have been key drivers in the development of indices 10 assess the physical,
hycrological, biological and geomorphological condition of river channels, banks and riparan zones,
none of the methods used explicitly address (in semi-quantitative terms) system functionality,
trajectory of change, or rehabilitation potential. This was ramsed and discussed in a number of
workshops.

The prioritisation of river reaches (within a calchment or sub-calchment) for rehabilitation would be
assisted by data on all three of these vanables. There was a recommendation from one workshop
that system functionality could be assessed on the bass of biotic community structure, and that an
index along these lines should be developed. Means of assessing system function in wetlands are
currently in development in South Africa (Lindley, pers comm. 2004, Marneweck, pers.comm. 2003),
and 40 such methods already exist in the US (Bartoldus 1999). In lerms of system trajectory, the
ability to structure one’s thinking and collect present-state information to compare with reference
(natural) state information to Blustrate whether a reach is stable, degrading or improving. would
improve levels of resolution and decision significantly. At present the specialist scientists in the
Reserve Determination teams assess trajectory of change on the basis of ther data, present state
relative to reference/natural state, experience of similar river systems, and expert opinion.

Rehabiltation potential is a complex issue, and would require a knowledge of at least: system value
(rarity, representivity, present state, social anc ecological importance). system functionality; extent of
change from natural: lrajeciory of change, extent of physical and ecological measures required to
restore ecosystem function: likelihood of these being effective; opportunities in this regard (e.g. the
likelihood of knking with river management or infrastructure maintenance programmes), consirants
(e.g. lack of cooperation from landowners or authorities), and limiting variables (e g. water quality
impairment which may be complex and expensive 10 attenc 10)

4.412 Terrestrial and riparian zone issues

The terrestrial areas within caichments and the riparian zone of rivers received a fair amount of
attention in the workshops, particulary those well-altended by Conservation or Department of
Agriculture officials (Knysna, Nelsprut) There are a number of practical issues requiring
investigation and experimentation, some of which would be suiled to academic research, and others
of which require consideration or investigation by conservation and management bodies, supported
assisted by policy-creation units. These included

. Reclamation of selected cultivated lands within the riparian zone. Investigation into the
different reclamation approaches adopted (and different incentives offered or levies imposed)
around the world was urgec. An understanding of the methods used lo rehabilitate the
cultivated lands would be necessary and could form part of a rehabilitation guideline seres
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The effectveness of incentives offered to, or penaltes imposed on, farmers with planted lands
abutting the river channel, should be reviewed

. The fencing of riparian (ouffer) zones to alow cattle mited or seasonal access has been used
as a protective measure by LandCare projects in Australia. It was quened whether this would
work in South Africa (considering the value of fencing materals). This would be an A project
10 conssder this could potentially be co-funded by the South Afrnican LandCare (an initiatve of
the Department of Agriculture)

. Review and study the impact of trees on general river health and social health, with an urban
focus. This could possidy take the form of a3 series of short-term Honours-level projects
Consider particularty the provision of trees in the ripanan zone, floodplain area and adjacent
open spaces. and areas where grassiand savannah was the orginal bwosphere. Provide
recommendations and guidelines for the appropriate use of trees in rehabilitation (e.g. when,
where, what densities, what species).

. Develop a model 1o assist farmers and lancowners with an analysis of the actual costs of
clearing alien vegetation or cultivated lands from riparian strips, and replacing this with
indigenous vegetation. A post-graduate research project to capture the response of a range of
farmers to the option of reclaiming cultivated ripanan lands (under various different scenaros)
would be a useful public-participation exercise.

4.5 Concluding remarks

The extensive list of research needs and the priorities presented in Tables 4 110 4.3 and Secton 4 4
has highlighted a number of areas requinng research, development or application in the field of river
rehabilitation in South Afnca. As expected, it s largely the activies that support the early
development of the feld (from a scentfic and practical perspectves) that were reiterated in the
workshop sessions and have been given priority in this report

From the general comments during and after the workshops, it seems there remain a number of
basic questions which still concern those in the field, including:

why should we rehabillale rivers,

which rivers do we rehabilitate first,

how much will this cost,

what are the benefits in the short and long term (cost and cost-benefit),

how do we value different river ecosystems and how does this value change with degradation;
what process should be followed in rehabilitation,

what ecosystem information do we have on which o base decisions on (primary research).

It & important that these and other basic questions be answered at 2 high level by the relevant
government bodes, with the aim of eventual development of 2 framework, sirategy or polcy for
river rehablitation

The outcomes of the workshops indicate that there 1s a growing awareness of the rationale for river
rehabilitation. and a recognition of some of the requrements of this field in South Africa, such as the
need for

a centralised programme to coordinate research, development and testing,

an understanding of the values associated with rivers,

greater cohesion, integration and communcation between practitioners within the field,
iegisiative and policy frameworks and support.

increased cooperalive governance between key departments,

more bas« information on river ecosystem function and catchment processes,
guidelines, methodologies and standards for use at project level

provincial directones of authorities. key stakeholders, anc types of indivicuals to contact before
Initating 2 project,

the basic scence supporting rehabilitation

. bo-engineering principles (particularty for urban rivers)
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These needs have been expressed by representatives of several sectors, including academia,
agriculture. government, management, business. engineenng, and consultancy.

It is also clear that the need for integraton and information sharing, both within and between
organisations (e.g. Working for Water, Working for Wetlands, River Health Programme, River
Conservation Programme, Lanc¢Care), government departments, local authorites, programmes and
researchers is strongly felt. There is a call for this need to be addressed through nstitutional means,
inclucing the enactment of interdepartmental working groups, the establishment of formal
communication structures, and the development of an overall communication strategy.

There is also a stated need for increased integration of management, conservation and rehabilitation
efforts across different ecosystems within a catchment, and an awareness of the importance of
reconnecting different ecosystem components (e.g improving channel-floodplain linkage) through
rehabiltation

The outcomes of this project were used in defining research needs for the first funding phase of the
Water Research Commission Programme for River Rehabilitation (Key Strategic Area 2 Water
Linked Ecosystems, 2004/5). The consultation process is felt 1o have been useful n raising
awareness regarding ‘what' river rehabilitation is (or should be), ‘why’ it is necessary. ‘how’ it should
be done, and ‘'who’ is doing it or working towards doing it in South Africa.

To some extent, a small network of rehabiltation practitioners has been informally established
through the consultative processes followed in this Project, and it is hoped that the "Preliminary
register of rehabilitation expertise’ (Appendix C) will evolve into a useful and formal resource in the
future. There is a far greater understanding of the development needs within the field as a result of
interested parties having shared therr views in workshops, Many voices have been heard, and the
critical process of considering future needs and options is underway. A number of representatives of
key government departments and relevant funding or development agencies have recognised the
implications of attending to rehabilitation development, and the hazards of ignoring the need to make
urgent progress in this field. It is hoped that this process, and the cooperative attitude which has
characterised interactions, will continue.

The critical importance of integrating approaches to terrestrial, wetland, river and estuarine
rehabilitation has been acknowledged and acted upon both by WRC and numerous other parties,
and many linkages have been forged between practitioners in these fields. The timing of these
interactions has been fortunate, and it is possible that this synergy will be a feature of ongoing
development in these fields.

The concluding message is that there is clearly a need for, and enormous value in, investing energy
and resources in: the development of a central programme or hub for river (or aquatic ecosystem )
rehabilitation, focussed cooperative governance, the creation of structures 10 enable practical linkage
of relevant programmes and processes, the sharing of information and expertise (both national and
international), and the nitiation of trial rehabilitation projects al a calchment or sub-catchment scale
(addressing all ecosystems). Achseving these aims would greatly assist South Africa in addressing
the critical needs that exist within the field of rehabilitation.




Table 4.1. RESEARCH AND DEVELOPMENT (R&D) NEEDS,

Results of the consultative process 1o delermine R&D needs in the field of river rehabilitation. Needs are histed under the key research area and focus area 1o
whech it has been assigned. They are ranked (PR) from 1 - 6 as described in the text. Suggestions are made for the types of researchers who may be
appropnale for the work. The workshops (Wk) al which the research need was raised are coded as: 1 (Knysna), 2 (Cape Town), 3 (Grahamslown), 4 (Preloria), 5
(Pietermaritzburg), and 6 (Nelspruit, Mpumalanga) The requirement is calegorised (Cat ) as R for Research, and RD for Research and Development

Table 4.1a. KEY R&D AREA: AGRICULTURE

FOCUS

Land cover

Reservoirs

Riparian Zones

Riparian Rehabilitation
Costs

TASK

Expand land cover assessments to derive beller sediment yield models for
selected rivers

Review literature and investigale the use of on-farm storage dams lo caplure
and manage wrgation return flows (include beneficial usage of such dams
e.g. aquaculture to finance dams and drainage)

Expeament with ddferent approaches lo the reclamation and stabilisation, or
rehablitation of selected cultivaled ripanian areas. Investigate the perceptions
of farmers regarcing compensalion for riparian land presentlly under
cultivation Consider and document the alternatives to cultivation, Review the
inlernational literatre regarding ripanan reclamation. Report on the
effectiveness of vanous riparan rehabilitation measures, and the potential for
introducing policies and incentives for rehabilitation of these areas in the
future

Develop a model to assist farmers with calculating the actual costs of
deanng alien vegetabion from nparian strips, and planting the cleared areas
with indigenous vegelation, or rehabilitating ripanan sirips presently under
cultivation through replanting

PR

1
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RESEARCHERS

Poslgrad - Agric

Poslgrad: Agnc

Research Team

Research Team
Agnicultural Economecs

Wk

4

Cat
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Table 4.1b. KEY R&D AREA: ECONOMICS

FOCUS
Bargaining Tools

Cost-benefit of DWAF
categories

Cost-bearing

Cost-benefit of
rehabilitation

Costs of interventions

Levies in river
rehabilitation

TASK

Develop the capacity and the information-base fo enable bargaining with
confidence aboul the various values that rivers have (economic, recrealional,
environmental, social, cullural eftc), withn the calchment or river
management arena

Analyse the cost-benefit of having a river in a particular DWAF category. Link
this output to the present DWAF classification system.

Review the international lerature lo establish who, typically, bears the costs
of river rehabildation planning and projects, and post-project evaluation and
maintenance. Take into account calchment-based costs, and benefits of
rehabilitation. Also consider different forms of levies, and incentives. Make
recommendalions as 1o how this could work in SA

Undertake cosl-benefil calculations (In lerms of actual costs, environmental
costs, and tangible and intangible benefits to environment and society), and
assess the costs of ‘doing’ versus the costs of ‘not doing’ (in lerms of risk
reduction and polential damage-loss reduction). Develop a means of
formalising cost-benefit analyses such that they can be used lo argue for
bioengineering type interventions rather than conventional hard engineering
oplions.

Assign actual cosls to different rehabildation actions per unit area

Research the use of environmental levies in river and riparian protection and
rehabilitation in other parts of the world

PR RESEARCHERS Wk

1

RE&D Team 34

DWAF, RDM Office 5

Postgrad: Resource 4
Economics

Research TeamLife 2
Sciences /Economics

Postgrad Life Sciences 23 4
/Economics

DWAF Riparian 145
Protection Polcy

development

Cat

RD




Table 4.1b KEY R&D AREA: Economics Cont.

FOCUS

Effect of degradation &
rohabilitation on
property values

Return on investment
from rehabilitation

System valuation

Total costs of
rehabilitation

Tourism

Economic value of
rehabilitation in urban
rivers

TASK

Rewew lilerature and underlake an analylical study or questionnare-based
sludy regarding the changes in real eslale and business location vales
brought about by (i) nver degradation and associated security risks; (i) nver
improvement.  provision of recreational amenities, and improvement of
secunly Focus on economic changes that can be associated with the abdity
of a walerway lo create a higher quality of life for the area n which it s
located

Develop an economic model (based on experiences in other parts of the
world, and based on local economic drivers) 1o quanltify the environmental
return from rehabditation or bio-engineenng interventions relative to that from
conventional river engineering methods, and the coslts of 'not doing” anything
(both invisible and real costs). This should be effectve n providing a
rationale for why investment in rehabditation is possible and desirable

Determine the social and enviconmental values (or ranges of values) of river
systems

Review and analyse Ihe costs involved in rehabillating urban rivers and non-
wrban rvers. What costs are saved by ensuring syslemvresource relability
through rehabiation or remediation? Develop a method for cost-benefit
assessments of vanous rehabditation exercses and projects. Include risk-
based assessment

Make links with the tourssm industry, and illusirale o tounsts the benefits of
river rehabilitation on the environmental quality of Iife

Undertake a review of the Meralure redating to the economic effects of both
degradation of, and improvement 1o, urban rivers

PR RESEARCHERS Wk

2

Research Team incl a4
Property Experlise

Research Resource 3
Economist

PhD Life scences, 34

economics or
engneanng

Representatives of El
DEAT

Poslgrad.: Economics 4

Cat

RD

D
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Table 4.1c KEY R&D AREA: ECOSYSTEMS

FOCUS
Assets and Problems

Creation of desired state

Ecological endpoints

Factors driving
degradation (focus on
sedimentation)

Fish (endangered and
exotic)

Fishways

TASK

Decide what are assels and whal are problems in a river sysiem. Build on
existing infformation. Define different types of ‘assels’ (in terms of a river and
its ripanan zone). As a pilol study, identfy, in one river, the assets in the
syslem. Make provision for colleclive dala slorage. Develop means of
representing these assets on different map types. Recommend a change in
the requirements of field data - such that, for example, RHP practitioners
when in the field also lisl assets and problems and this output is added to the
RHP State of the Rivers outpul.

Develop a dear definition of what river characteristics and processes will
support the creation of a desired stale, or a move in the direction of a desired
state

Develop, teratively and based on literalure reviews and workshopping, a set
of broad crileria for the ecological endpoints for rehabiltation of urban and
non-urban rivers.

Revisit or derive basic understanding of faclors driving degradation and
possible rehabilitation at appropriate scales. This requires that research be
undertaken on basic river processes and functions. This is a broad field, but
it was suggested that probably the most important issue is sedimentation and
the modelling of sediment regimes and changes lo them as a resull of poor
farming practices and the building of dirt roads, bridges, culverls, elc

Map the extent of endangered fish populations; map the extent of exotic fish
within those; establish alien fish eradication programmes, develop a method
for eradication and monitoring of alien fish. |dentify appropriate management
inlerventions regarding alien fish,

Link river rehabilitation research programme (RRP) to the WRC Fishways
Project, with the eventual aim of inslalling fishways in migration barriers in
rivers

PR
6

36

16

1

RESEARCHERS Wk Cat
Posigraduale. : 56 R
Life Scences

Senior Researcher: 4 R
Life Sciences

R&D Team 4 D
Research Team 6 R
Research Team and 3 RO
Institutional

River rehabilitation 6 D
programme and

Fishways programme
representatives




Table 4.1d KEY R&D REA: ECOSYSTEMS Cont.

FOCUS

Indicator organisms

Litter collection and
removal

Prioritisation

Reinstatement of natural
form

Reserve Determination

Riparian trees: Effects

TASK

Inveshgate the use of biological communities (particularly invertebrates) as
indicators of diversity and of system functionality. Use this information
alongside, or in a similar sense 1o, lyping or classification

Raview inlernational and national literature on different methods of Iitter
collection along river courses (including recychng and disposal). Consider
artificially-constructed methods, natural methods, and contrived methods for
both, versus assisted methods for both. If possible, research (via case
studies for example) the effectiveness of various treatments already in situ

Develop a method for the prioritisation of rivers for rehabilitation. Identify
and map broad rver rehabilitation requirements at a national scale

Review existing methods for reinstatement of natural form to highly modified
channels As a case sludy. plan and cost the renstalement of a natural
channel where highly modified channels presently exisl, either in a rural
anvwonment. or i an urban environment (particular reference was made o
the Crocodile WestMarico Calchment Management Area where inlensive
agagregabion of different sectors has laken place over ime),

Trial the inclusion of nonlow related issues in the Reserve Determination,
such that rehabiltation comes into play

Reaview and study (possibly on Ihe basis ol case histories) the impact of
trees on general river health and social health in an urban focus. Consider
partcularly the provision of trees in the floodplain area and adjacent open
spaces of the nvenne zone. and areas where grassland savannah was the
original biosphere. Provide recommendations for where and when trees are
appropriate for use in rehabilitation, in whal numbers, and what species

PR

16
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RESEARCHERS

Research Team

Research Team

Research Team,
working with agencies
and programmes

Postgraduate
Life scwences,
engineernng

R&D Team

Research leam

Wk Cat
3 R
4 R
3 RD
Fxt RA
4 ADR
4 R
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Table 4.1d KEY R&D AREA: ECOSYSTEMS Cont.

Riparian Zones:
Inventory

Riparian Zones:
Rehabilitation

Riverine & Riparian Zone
(Delineation)

Root architecture

Sand budgets

Water quality

TASK

Develop, inially al a small scale, an invenlory of riparian zones (natural and
prasent slale). Develop methods for prioritisation of nparian zones for
prolection and rehabilitation.

Davelop a long4erm plan for the rehabilitation of riparian zones, particularly
largeting those affected by agricultural practice,

Develop methods for defining the outer effective limit of the Riverine Zone in
urban and rural environments. Take into account the following condition

classes: highly modified, slighlly modified, unmodified. Possibly extend this

to different stream orders and different regions.

Prepare engineering specifications for the use of vegetation in erosion
protection. Alongside and Inked to this, undertake research on the root
architecture of plants. (Background: According to George Annandale
(pers.comm 2003), in the US, Engineers calculate the root architecture and
habitat requirements for plants thal couwld be used to protect against
erosion/scour. The rehabilitation ecologist then selects the plants with the
appropriate root architecture and habit. FolNowing this approach they have
found that there Is not a great deal known about the rool architecture of
plants. This is a research topic that they wish to promote in the US.*

Characterise sand budgels for a selected rivers, and inlegrate with
catchment-scale sediment yield and sediment transport measurement,

Develop a uniform water quality grading, which is understandable and is
bought into by the local community

PR
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174

4

RESEARCHERS Wk Cat

R&D team workingwith 6 RD
DWAF RDM office on

Policy for protection of

riparian zones

R&D leam working with 6 RD
DWAF RDM office on

Policy for protection of

riparian zones.

Research team 14 RD

Dual research leam: Ext R

Engineer and plant
scientist

Postgraduale: 5 R
Geomorphology/Agric

Research with DWAF 4 RD




Table 4.1d KEY R&D AREA: ECOSYSTEMS Cont.

FOCUS
Water quality

Water quality
terminology

Wetland beneficiation

Wetlands for water
purification

TASK

Research water quality improvement by natural means and processes, either
artificially boosted (e g chemically) or not Inveshigale in-stream lreatments
rolative 1o extra-stream lreatments. Give consideration 10 nalural gravitational
flows, artificially reversed flows, and the pros and cons of re-circulated flows

Translate water qualily guidelines and scientific measurements into formals
which are understandable by the public

Study the environmental, social and economic benelits accruing from a
rehabilitaled or artificial wetland within an urban environment (case study).
Within or oulside of this project, design methods of assessing effeclive
beneficiation (include non-academic measuring)

Review international literatlure on the use of wellands and artificial wetlands
for waler puificaion. Research, over a period of 3-5 years, the effecls on
waler qually of both nalural rehabditaled wellands and of artificially built
wellands wuality. Of particular Iimportance is the degree to which
contamination (due lo poor incoming water quality) occurs over lime and can
affect wetland function

RD A& ANEEDS FOR RIVER REHABILITATION IN SA

RESEARCHERS

Research leam

DWAF 4 D

Working for Wellands Ext. RA

Working for Wetlands Ext. R
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Table 4.1d (i) KEY R&D AREA: ECOSYSTEMS (CLASSIFICATION)

FOCUS

Applicability of
rehabllitation actions

Goods and services
classification

Index of degradation

Integrated classification
system

TASK

Expand present core-classification research to invesligate the applicability,
viability and effectiveness of different rehabliitation measures In a range of
climatic, terrain, and land-use environments,

Document the goods and services of a river in a particular class. Link this
output 1o the present DWAF classification system.

Develop an index which provides a score for the degradation of the riverine
section, based on a number of criteria. This should bacome part of an SoE
monitoring exercise, and should link 1o the present DWAF dassification
system,

This is the basis for the prioritisation of systems for conservation and for
rehabilitation, The research need in this case is for (i) an assessment of the
practical value of different classificalion syslems presenlly in use; (i)
development of a system which types rivers or river segments on the basis
of their syslem values (in lerms of rare biota, habital representivity, etc),
present trajectory of change; rehabilitation and/or recovery polential; system
functionality (as demonsirated by indicator biolic communities, and risks to
and from the system; (i) integration of present functional river blophysical
river classification systems, such as the Ecoregional Classification (Thirion &
Kleynhans in prep.), the Resource Classification of Department of Waler
Affairs and Forestry (DWAF), and the river signatures concept of the River
Conservation Programme (Roux, pers. comm.), with the system/s developed
in (). It was recommended that in developing such a classification, attention
should be paid lo working at a coarse rather than a fine scale initially.
Consider a DSS

PR RESEARCHERS

Research leam

RD Team

RD Team

R&D Team

Wkshp Cat
5 R
5 RD
234 RD
35 R&D




Table 4.1d (ii). KEY R&D AREA: ECOSYSTEMS (MONITORING AND EVALUATION)

FOCUS
Audit system

Criterla and process

Experimental evaluation
of project success

Success of structures

Techniques

TASK

Develop an audit system for river rehabilitation or remediation projects. This
would require that there were three steps: monitoring, reporting and acting on

the information thus reported. The development of key performance
Indicators would assist this slep

Develop a crieria and process for monitoring rehabditation implementation.
Evaluate case studies of projects already undertaken in SA and elsewhere,
particularly in terms of successes and failures.

Research the criteria for a vald scienlific experiment to evaluale the
response of a river system 10 interventions which form part of a river
rehabilitation project. There are many Issues here, one of which was raised
al the Cape Town workshop: thal often these projects are undertaken at the
lower end of calchments in high-order streams, where there is a great deal of
activity (other than your intervention) affecting the system. How does one
evaluate the system response 1o your intervention in terms of a few select
variables, and eliminale the ‘noise’?

Filter literature and overseas network for monitoring tools which will assist in
evaluating the success of new "habitat’ structures (on beds or banks). Links
with wellanders and individuals studying lishways

Develop/refine appropriate monitoring lechnologies 1o measure the success
and fallres of rehabiltation. Apply and monitor rehabiltation on lest
catchment basis. Develop a programme 1o coordinale and guide moniloring
activilies

RO & ANEEDS FOR RIVER REHABILITATION IN S A

RESEARCHERS

Review existing

16 Review existing 5

16 Research leam with 2

collaborative links
16 R&D Team 7
1/6 Review existing 45
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Table 4.12d (iii). KEY R&D AREA: ECOSYSTEMS (PRIORITISATION)

FOCUS

Prioritisation

Prioritisation for
fishways

River types

Tier System for
Prioritisation

TASK

Develop a system wherein rivers are classified and prioritised for river
rehabilitation (al national-regional and local scales). This should be based on
multiple criteria, Iincluding trajeclories of change (this requires some
understanding of how lo determine rajectory of change of a system), and
available information regarding historic, present and altainable states. Use
legisiation already in place lo get started with the rehabditation of the priority
rivers. Prioritisation should consider the available funds and how most
effectively to distribute them.

Develop a method for prioritising rivers for rehabllitation and fishway
construction. Link to the WRC Fishways Project.

Establish and pnoritise the rehabditation needs of rivers or river sections
fitting into the present DWAF river categories.

Develop a tiered system for defining river state and status. This should then
be used lo sel objeclives for rivers. For example, Tier 1 may be for rivers for
protection and conservalion, based on a number of criteria. The objective for
these may be lo return to as close as possible to nalural stale. Tier 4 rivers
may be considered to have allained a new physical and ecological state, and
the objective for these may be simply to ensure they are not degrading
further, and ultimately fo return some ecological structure and function to the
system. Obtain simple measures for assessing the current slatus, assigning
the Tier level, and determining what would improve the system, and/or what
is the natural system (like delineation model for wetlands). This should be
implementable by landowners (i.e in smaller rivers).

PR
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RD Team (National
level). Work with RHP
and River Conservation
Projecl. Review
axisting prioritisation
protocols

R&D Team

R&D Team

R&D Team
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R.D& ANEEDS FOR RIVER REHABILITATION IN S A

Table 4.1e (). KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS

The requirement for guidelines to address different aspects of rehabilitation was one of the dominant themes of the workshops. It is assumed that
weore comprehensive guidelines to be written for river rehabilitation, they would address a wide range of issues including those recorded here.

FOCUS TASK PR RESEARCHERS Wk Cat,

BMP for urban rivers Develop a guideline for best management practices in urban rivers. This 16  RD Team 5 RD
should in the fulure be included at some level In policy

CEPA Develop guidelines for communily capacity building, for hamessing 16 RD Team 5 RD
community parlicipation, Involvement, and responsibility

(ownership/management), and for changing social and cultural perceplions of
river value through education

Checklists Develop a serles of checklists for both the management of a rehabilitation 1/6 RD Team 2 RD
project, and the science of a project

Community objectives  Create formats which support the development of community-based (urban  1/6 RD Team, Bl R
and rural) objectives for river rehabiltation, and the articulation of these Review exisling

neads n such a way thal they both become incorporated on the agenda and
translated into ltechnical

Comprehensive Develop comprehensive guidelines for river rehabditation at both national and 16 RD Team 3.6 RD
at regional levels. These should address processes and the crileria for
diferent mterventions

Conflict resolution Develop guidelines for priortising or resolving conflicts which arise between 16 RD Team 4 RD
social and ecological objeclives.

Controlling authorities Develop a set of directions regarding who to contact at the beginning of a 1 RD Team 2 RD

and stakeholders project 1o ensure that the relevant controlling authorilies have been mformed

of intentions, and what organisations and individuals to contact to ensure that
a stakeholder group representing all interests in the calchment Is
eslablished
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Table 4.1e (i). KEY R&D AREA: INFORMATION - TRANSFER ~ GUIDELINES AND PROTOCOLS Cont.

FOCUS
Cost of Individual
Interventions

Dam removal

Engineering
infrastructure

Engineering BMP In
urban rivers

Financing

TASK

Develop a guideline of the costs of individual interventions involving
structures such as fishways, or malerials such as gabions, reno mallresses
elc. Alternative oplions and classical solutions should also be cosled for
comparison,

Develop guidelines for what sort of dams should be removed and how. Nole
that the DWAF Dam Salety Regulations are currenlly being rewritten,

Develop guidelines and costings for the upgrading and/or rehabilitation of
aging infrastructure. Introduce new conceptual approaches, and verify with
case studies (e g daylighting of rivers). Provide alternalives lo classical
engineering practices (e.g. encourage the use of trenchless technology).
Provide motivations (including economic) for the use of these allernatives,

Develop guidelines for BMP for stormwater, flood control and sewerage
engineering related to urban rivers.

Provide guidelines for mechanisms for financing rehabilitation.

Floodplain developments Investigate and review literature on developments (formal and informal) on

flood plains, Produce a guideline which both documents the impacts of such
developmenlts and provides allernatives,

16

1/6

RESEARCHERS

R&D Team

RD Team

RD Team

RD Team

RD Team

RD Team

Wk

Cat.

RD

RD

RD

RD
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Table 4.1e (i). KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS Cont.

FOCUS
Goal-setting

Goods and services

Habitat and flow
regulation

Hydraulic and
hydrological info.

Identifying rivers for
rehabilitation

Institutional roles and
rosponsibilities

Integration of project
team and stakeholders

TASK

Within the comprehensive guldelines. provide guidance for the setling of
attainable goals and objectives in a river rehabilitation project. This research
need links in to the greater process of developing overall guldelines for river
rehabillation

Explicitly link river rehab goals to socelal needs by supplying stakeholders
and participants with information relating 1o goods and services

Develop guielines to focus on creation of habital and flow regulation

Provide information on the means of gathering existing hydraulic and
hydrologscal informalion on a system

Develop a prolocol for inclusion in the comprehensive guidelines, which
addresses the identfication of rivers for rehabiltation. what are the criteria for
rehabilitating? Which factors should one consider? How does one prioritise?
This should be evaluated on the basis of International models and modified
1o it South African conditions.

Clarify the roles and responsibilities of different local, regional and national
authorities or institutions (following avallable legal frameworks). Define the
roles of each (1Lo legislation) Identify relevant expertise in these
organisabions and encourage mvolvement early on in a project

Creale mechanisms for maximising communication and synergies belween
differant organisations or groups working on different problems in the river
simultaneously

PR
16

16

16

RESEARCHERS
RD Team

RD Team
Review existng

RD Team

RD Team

Review and adapl
avallable lteratuwre

RD Team

RD Team

N

o

Cat.

RD

RD

RD

RD

RD

»




LAUGHING WATERS

Table 4.1e (i). KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS Cont.

FOCUS TASK PR RESEARCHERS Wk Cat.

Legal Develop a policy guideline to define what rehabllitation Is, interms of the law, 1 RD Team RD
when it is required, whal it involves, and when it is complete (i.e. when does
one's responsibility to the process end and what happens then). Identify
laws, regulations, bylaws elc relevant to the fields of river remediation and
rehabditation; spell out of what the legal requirements are and ramifications
are 1o an Individual wanting to intervene in a degraded river, . This must
provide information from the level of national legisiation down 1o local bylaws
and regulations. It should also provide direclions as lo exactly what a
practtioner Is required to do from a legal perspective, how o go about if, who
to contact, what documentation and permission is required or desirable,
whalt the risks may be, elc. Provide a listing per region and regional authority
area of local departments, their jurisdictions, what their roles are in the
catchment, and how to contact them. Incdude information on compliance
mechanisms to simplify the EIA process

(=]

Lessons learnt Identify the lessons learnt in a selection of rehabilitation projects, so that 1/6 RD Team 6 RD
information can be applied elsewhere with focus on the process, and not
generating cookbook guidelines.
Mapping Provide guidelines for different mapping requirements, lechniques and 16 RD Team 5 RD
software.
Post-project Guidelines, mechanisms and requirements for maintaining and protecting 16 RD Team 5 RD
maintenance built and environmental assets created as a result of river improvement or
rehabilitation efforts.
Post-project monitoring Develop (through review and pracltical application) a guideline for the 16 RD Team 6 RD

monitoring requirements once river rehabllitation inlerventions are complete
These should be both practical and implementable.
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Table 4.1e (i). KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS Cont.

FOCUS

Post-project monitoring

Problom Identification

Rehabilitation post sand-
mining

Reserve Determination

Resources

Revegetation

Riparian zone
management

TASK

Guidelines and requirements for moniloring and evaluation of project
oulcomes, using appropriate methods and a range of indices, and based on
appropriate criteria for success. This requires that criteria or ranges of what
conslitutes project success be researched and developed

Gudelines as to how to identfy problems and their causes in rivers,
particularly urban rivers, and following from this, guidelines for allernative
ways of addressing these problems within the context of a river rehabilitation
plan. This should lead to the development of a Decision Support System
(DSS)

Develop practical guidelines for the rehabilitation of sand mining projects on
river banks and in-channel. Provide species lists and planting plans, Include
a prachical component such as a sel of experiments or trials 1o determine
best praclice mechanisms in different areas with varying geophysical
conditions.

Further identify and develop action plans to address the polnts of linkage and
of overlap between river rehabilitation and DWAF's Reserve determination
process

Within comprehensive guidelines, create an awareness of the importance of
food supply both to a river's fauna and o those humans depending on the
syslom

Develop a guideline for the appropriale lechniques and species o use in
revegelalion of the riparian zone, and guidelines for the drafting of
comprehensive planting plans

Prepare guidelines for the management of buffers and riparian zones (SA
specific, width, species/siructure)

PR

16

1/6

RESEARCHERS

RD Team

RD Team

RD Team 1 RD
RRP, DWAF 4 D
RD Team 3 RD
RD Team 4 RD
RD Team with DWAF 5 RD
RDM office
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Table 4.1e (i)

FOCUS

Post-project monitoring

River valuation

Rural Water Quality
Reporting System

KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS Cont.

TASK

Develop guidelines and requirements for monitoring and evaluation of project
oulcomes, using appropriate methods and a range of indices, and based on
appropriale criteria for success. This requires thal criteria or ranges of what
constitutes project success be researched and developed

Within a comprehensive RR guideline, provide a value to rivers of different
importance and state. The criteria for these values would have to be
economic, physical, biological, social, political,

Convey to authorities the need for physical and chemical reporting systems
which are usable and underslandable by rural communities.

Stakeholder participation Guidelines for a struclured means of interacting with stakeholders In projects,

Storms or flood
treatment and
attenuation

Structural materials

Stuctures

including lists of who should be included on stakeholder forums, how often it
may be desirable to meel, creative means of harnessing stakeholder efforts,
elc.

Develop guidelines for, and Iral, various measures for floodplain
rehabilitation.

Assess the suilabiity of different structures for bank, channel or river
rehabilitation actions, through case studies and review. On the basis of the
outcome of this assessment, develop, over time, a guideline for the use of
small structures and that have (in individual projects) been evaluated as
successful, both structurally and ecologically.

Develop a loolbox of methodologies for intervention, plus guidelines for
where and when to use these. Develop guldelines and designs for
appropriale structures 1o be used in the course of remediation or
rehabilitalion.

RESEARCHERS

N

RRRP 1o discuss with
DWAF(IWQS)

Cat.

RD

RD

RD

RD




RD& ANEEDS FOR RIVER REMABILITATION IN S A

Table 4.1e (i). KEY R&D AREA: INFORMATION-TRANSFER: GUIDELINES AND PROTOCOLS Cont.

FOCUS TASK PR RESEARCHERS

Urban rivers Develop a gudeline for present and future impacts of development on our 16 RD Team
urban rivers. Develop delalled urban river rehab guidelines. Include the
reduction of storm waler runoff in urban areas e.g. placement of more green
absorplion buffers, swales

Water quality effects Develop an information series on the effects of pesticikdes and fertlizers on 4  DWAF & RRP 4 RD
waler quality.

Water quality Impacts Identify and draw up a prolocol for how specific water quality impactscanbe 4 DWAF and RD Team 3 D
amehliorated (mining effluent, agric return flows, sillation, sahnisation,
sewerage)

Water quality Develop guidelines for appropriate praclices designed to remediale waler 4 RD Team 4 RD

remediation quality, such as artificial wetlands, buffer zones, bioremediation, elc. These

should be incorporated into a DSS which informs which option will be most
elleclive al a particular site

Water quality: BMP Provide information for slandardised besl managemen! practices in both 4 RD Team 4 RD
waler qualily dala collection and in reportng
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Table 4.1e (ii). KEY R&D AREA: INFORMATION-STORAGE: DATABASES, INVENTORIES

FOCUS

Catchment Information

System

Database of blo-

engineers

Inventory of catchment

histories

TASK

Develop a web-based, password-profected information system (on a GIS
platform) for the major catchmenlts per region. This website would serve as a
‘clearing house’ for information relating lo thisthese catchment/s, Including
ecoregions, land-use, hydrology, vegelation, geclogy, hisloric and current
projects in the calchment (and ther dala), hisloric, current and future
development descriptions, historic and present planting and afforestation in
the catchmenl, etc.

Develop a database of expertise in the field, and therr localibes. Include
recommended bio-engineering practitioners in SA,

Create an invenlory of the history of selecled calchments from predmpact
conditions through to presenl day, incorporating where possible,
photographic records, plans, maps, historic information and anecdoles of
developments throughout the catchment and of the river and its banks
through time. Initially this could be done for a number of small catchments,
with the longer-term aim of a national inventory of river history for major
rivers. Produce a simple guideline on how lo go aboul reconstructing historic
slale of a system.

RESEARCHERS

RD Team with buy in
from various
government
Departments

Already underway

Initially postgraduale
History / Life Sciences
studenls, compiation
by larger leam.

Wk

156

16

Cat.

RD

RD




Table 4.1e (ili). KEY R&D AREA: INFORMATION-SYSTEMS and DSS

FOCUS

DSS for appropriate
technology and BMP

DSS for rehab in
agricultural aroas

DSS for river
rehabilitation

DSS for scenario
planning

DSS for trajectories of
change

Scenarlo model: impact
of action and inaction

TASK

Develop a DSS which informs, at a particular site, which of the appropriate
lechnology choices and options is likely to be the bes!t practice. Provide steps
for manually valuating or selecling the best praclice

Develop a DSS for the remediation of rivers and riparian zones affected by
different types of farming and forest aclivilies

Develop, over time, a DSS for rehabditation of rivers in urban and non-urban
areas, in different regions and different land-use types

Develop a DSS which, on the basis of an inpul of objectives and desired
quantifiable oulcomes (e.g. the target water yield for the river within a period
of 5 years), displays the end-point and/or a number of scenarios. This
should allow one o plan different rehabilitation scenarios just by changing
certain inputs. This needs a highly graphic front end for use with
communities

Develop a DSS o assist in understanding and identifying trajectories of
change of rivers, and the impacts of our inlerventions in rivers

Develop a model to predict, or generate scenarios regarding, the blological
and physical consequences of aclion (intervention in a rehabilitalive sense)
and of inaction in a degraded river syslem

. Rtf) AiiHFH)S FOR Rl‘g!iﬁ_ﬂf!'ABIIITAYION INS A

RESEARCHERS

RD Team

Review existing

RD Team 356

R&D Team 3

PhD: Life sciences with 4
modelling exp
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Table 4.1f KEY R&D AREA: INSTITUTIONAL

The majority of concerns in this calegory fall in the ambit of Development and are recorded In Table 4.3. Only one concern that could be addressed directly by
Research was recorded.

FOCUS TASK PR RESEARCHERS Wk Cat.
Map Institutions and Develop a map of institutional authorities, inks, present synergies, histories, 1 Collaborative exercise 6 R
links possible future lines of cooperation and avenues (direclorates) which would

be most effective way lo pursue this, elc.

Table 4.1g KEY R&D AREA: INTEGRATION

The concerns regarding integration also need to be addressed by Development and Application, and are presented in Tables 4.2 - 4 4,

Table 4.1h KEY R&D AREA: MINING

Only sand mining was raised as a concern during the consultative process.

FOCUS TASK PR RESEARCHERS Wk Cat,
Sand mining Assess the adequacy of licensing of sand mining, In the light of channel 2. Post graduate 1 R
sedimentation requirements and the capacity (or non-) of the channel and research:
banks lo recover after required rehabilitation steps. geomorphologist




RD& ANEEDS FORRIVER REMHABILITATION IN S A

Table 4.1i KEY R&D AREA: POLICY

The majority of the concerns regarding policy are addressed under Development (Table 4.2).

FOCUS TASK RESEARCHERS
Drainage bylaws Review international and local drainage laws, regulation and bylaws in the Posigraduale
light of water quality objectives and river prolection and rehabilitation, and law, engmneering
provide recommendations for further adjustments to the local laws
Policy review and Review all available policy relating to river conservation, management and/or 1 Researcher 1234 RD
framework rehabditation. Make recommendations for the development of a robust policy environmental law 56

and legislative framework / environment to facilitate and support
rehabiltation. This policy framework is a fundamental need for aquatic
acosystem rehabilitation (e.g. Maher et al. 2000). Ensure that this is based
on the integration of all presently available laws, policies and regulations
Establish landowner responsibilities regarding the river and its riparian zone,
in terms of present legislation. Encourage the roll-out of present policy (e.g
CMAs). Summarise this informabion and transier 1o practitioners and olhers,
for example Catchment Management Forums

47




LAUGHING WATERS

Table 4.1) KEY R&D AREA: POLITICAL

The mayority of concerns in this area are addressed under Development (Table 4.2).

FOCUS TASK PR RESEARCHERS Wk Cat.
Winning Political Support Delermine the mechanisms by which local political support has been won for 1 Poslgraduale: Life “ R
prolection of riverine environments, and how these needs can be priorilised sciences

in the budgel




RO & ANEEDS FOR RIVER REMABILITATION IN 5 A

Table 4.1k KEY R&D AREA: SOCIAL and CEPA (Communication, Education, Public Awareness)

FOCUS

Addition of Social Value
(IPoverty alleviation)

CEPA

CEPA

Human health

Indigenous knowledge
practices

Practitioner training

TASK

Assessmend and case-studies of means by which social value has been
added o catchment problems through projects such as Working for Waler,
and how value could be added 1o the rehabditation effort, through training
and capacily-building of volunteers, creation of secondary induslries;
optimisation of poverty-rebel polental, offering incenlives and non-related
benefils; and building awareness al many dfferent levels.

Launch an indiative to raise community awareness and provide educalion
regarding river rehabiitation and remediation. ldentify community problems
through consultation. Identify common lypes of community needs and goals
for their rivers

Creale awareness about need for rwver rehabilitation and the value
importance of rivers in lerms of the goods and services they provide

Research how river degradation impacts on human health, and conversely,
the effects of river rehabiMabion on human health

Clarify, through linkages with appropriate indigenous people's knowledge
programmes, the objectives for the spirlual uses of parts of rivers. Ensure
that 1his 1s recorded in guidelines

Develop a certificated leaching and praclical course 1o train and cerlify
rehabiltation practtioners

PR

RESEARCHERS Wk

Researcher (link 1o 26
Working for Waler),
Development through
collaboration with WIw

RRP in collaboration 5
wilh Relevanlt Depts

and Media, Research
Team, Review axisling

Linkage with varous 6
media

Researcher: Life 4
Scnces or Madical

Linkage with IPKP 5

Collaborative exercise, Exi
besl o be undertaken

alter guidehine

produchon

Cat.

RD

RD

RD

RD

R&D
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Table 4.1 k KEY R&D AREA: SOCIAL and CEPA (Communication, Education, Public Awareness) Cont.

FOCUS
Recreational

Round-tabling

Soclal effects of
rehabilitation

Soclal importance

Stakeholders

Student training

Valuation of alien
oradication

TASK

Develop a model with which lo assess recreational carrying capacity of unit
areas of rivers and esluaries

Creale structures and plan formals 1o enable role player involvement at all
stages of the process (possibly in different formats). Develop stakeholder
participation protocols

Undertake a review and sludy the polential social effects of river
rehabiltation, both in the urban and non-urban environments, In terms of:
temporary and permanent job creation (economic beneficiation), provision
(growing) of raw materials for indigenous crafls; alleviation of poverty,
provision of community recreational facllites; the pros and cons of utllising
floodplains for recreational areas; and the associaled safety issues (before,
during and after flooding)

Social side: assess the social importance of rivers in terms of tourism (birds,
fishing, elc). Develop the capacity to argue with confidence about the values
that rivers have in the river managemen! arena.

Undertake research on the goods and services provided by rivers, drawing
in calchment communities to gather their inpuls on which of these are
considered important,

Develop a short course on river rehabilitation to be Included in primary,
secondary and tertiary level education.

Analyse, through literalure review, case studies and consultation, the various
values of alien plant eradication in urban and non-urban areas (economic,
ecological, aesthelic),

RESEARCHERS Wk

Research Team 3
Research Team. 3
Review exisling.
Researcher: 4
Link with Wrw

Research: 3
Link to DEAT

Review existing 7
Collaborate with 5

Depl. of Education
Collaborate with WIW 5§

Cat.

RD

R&D




Table 4.11 KEY R&D AREA: STRUCTURAL

FOCUS

Assossment of technical
and structural effects of
romeodiation and
rehabilitation

Benefits of the
technical/scientific and
vegetation effects on
riverside communities

Dams

Roads over rivers

TASK

Undertake a critical review using case sludies of the potential scientific,
environmental and technical results and effects of river remediation and
rehabiitation. both in the urban and non-urban environments, in terms of:
waler qualty remediaton, remediabon of in-slream fauna and flora,
remediation of channel, banks and floodplain, flood control, remediation of
riparian fauna and Nora

Assess the beneficiation accruing as a result of the effects of both increased
number of trees on the river banks, and improved technical aspects of the
rver post-rehabiitation. Are the benelits superficial or can real social impacts
result, in terms of. economics, social welfare and socielal health; reduction or
mcrease in crime, educational opportunities (increase of environmental
awareness, basic Me skills education elc)?

Develop a rationale for the removal of small dams, welrs, bridges thal have
no functions. This requires intersection with the scientific community which
has experience in the removal of small dams and the consequences thereof.
Develop an inventory of roads in both a rural and urban areas of a single
calchment, using a GIS platform. Research the effect of a number of different
types of road crossings on rivers over the space of 2-3 years, in terms of
obslructions 1o flow, underculting, sediment inpul, bank deslabilisation elc
This relates parbicularly to sedimentation effects caused by conslruction
aclivities, and specifically the building and poor rehabiltation of coffer dams
during construchon. A study should include a cost analysis of planning and
construction methods and materials, and an investigation of alternatives
being used around the world. This project should review mechanisms for
upgrading roads and make recommendations for upgrading, for improved
design features on new roads, and for minimising road crossings within the
catchmenl

RD & ANEEDS FOR RIVER REMABILITATION IN 5 A

PR RESEARCHERS

Post graduates
Life sciences,

engineering

Researchers 4 R
Life sciences,

Resource economics.

Review exisling

erature

Team, including 7
DWAF, DEAT, NDA

RD

Research Team T&Ext R
GIS, Engineering,

Life Sciences
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Table 4.1 KEY R&D AREA: STRUCTURAL

FOCUS TASK

Structural materials and Identify through review and Invesligation the malerial and bioclogical

small structures alternatives to classical engineering for structural developments. Research
and Inal selecled small structures for channel and bank stabilisation, which
promote habilal diversity withoul increasing flood risks in urban rivers.

Urban runoff Review Iterature and Investigate the use of gutters and rain tanks for the

reduction of urban flooding and the improvement of stormwaler drainage.

RESEARCHERS Wk Cat.

Researcher: Engineer 5 R&D
Researcher: 5 RD
Engineering




RDA& ANEEDS FOR RIVER REHADILITATION INS A

Table 4.2. DEVELOPMENT NEEDS Results of the consultative process 1o determine R&D needs in the field of river rehabiitation. Needs are listed
under the key research area and focus area 1o which it has been assigned. They are ranked (PR) from 1 - 6, as described in the text. Suggeslions are
made for the types of researchers who may be appropriate for the work. The workshops (Wk) at which the research need was raised are coded as: 1

(Knysna), 2 (Cape Town), 3 (Grahamstown), 4 (Preloria), 5 (Pielermaritzburg), and 6 (Nelspruil, Mpumalanga). The requrement is categorised (Cal ) as
R for Research, and RD for Research and Development

Table 4.2a. KEY DEVELOPMENT AREA: AGRICULTURE
This area is also addressed in more delail under Research, R&D, and Application

FOCUS TASK PR RESEARCHERS Wkshp Cat
Link with LandCare Link the initiative of river rehabditation with NDA's LandCare intiative (and 1 Discussions and 1&8ExX1D
other relevant programmes, including Working for Water and Working for planning with relevamnt
Wellands) in a collaboralve programme context, programmes

Table 4.2b. KEY DEVELOPMENT AREA: ECONOMICS

FOCUS TASK PR RESEARCHERS Wkshp Cat
Analysis: Rehabllitation Assess the economic benefils of enswring that the full project team of 4 Project team 2 D
team engineers, ecologists, managers and local authorities are integrally involved

in river rehabilitation projects from the beginning to the end of the project
Motivate for funding Use the outputs of a costbenefil study on river rehabilitation (see Research) 6  Rehabditation Team 6 D

1o molivate for private and public funding. Provide public relations and
advertising incentives 1o privale funders
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Table 4.2 c. KEY DEVELOPMENT AREA: INSTITUTIONAL

FOCUS

Accountabllity

Alignment of goals

Coordination

Goal alignment

Institutional
Collaboration

Institutional roles and
links in rehabilitation

FOCUS

TASK

Investigate accountabllity in relation to river rehabiltation. How should
accountabllity be defined, how should Individuals, organisations or
government bodies be held accountable. Develop a “road map® lo clarify
ways in which to track accountability.

Develop a means whereby it becomes possible to align goals at different
Institutional levels.

Develop a clearing house both within and outside of relevant organisations
for calchment resource-related projects. Develop mechanisms 1o encourage
project planning o syncronise where possible with monitoring, research and
engineering. The knowledge accumulated should be well archived for any
one of these disciplines.

Align goals for catchmenls (and within these, for river, wetland, estuary, and
lerresirial and their rehabllitation) to ensure thal a coordinated effort is
initiated in an appropriate and manageable manner. This requires the
crealion of structures to ensure communication between the varous
organisations and programmes who may be active in calchment and water
resources planning at any one time.

Set up structures for collaboration between authorities on practical
implementation of ther roles regarding river rehab. Enact and enforce
legislation.

Creale/formalise structures to find out the following regarding calchments:
Who is doing whal, and where, why are they doing it; is there room for
collaboration; is there room to change present institutional arrangements to
facilitate some level of leverage within the field of rehabilitation. Regarding
the last point, undertake a small-scale test case (e.g. the realignment of a
stream) to atlempt to ‘trial’ inter-institutional links.

TASK

PR

4

PR

RESEARCHERS Wk

Link to Legal Review 4

Intra-institution 24

Collaborative exercise 27

Process underway. 347
Link WRC and relevant
departments and

programmes

Inter-institution 4

Inter and intra- 5
institution and
programmes.
Coordinator required

RESEARCHERS Wk

Cat

D.A

Cat




Table 4.2 c. KEY DEVELOPMENT AREA: INSTITUTIONAL

Integrated Development
Plans

Link to planning

Linking objectives

Map institutions and
links

Training for
implementation

Make generic and specific nput regarding rehabilitation available to
municipalities and local government. Indicate areas of possible short term
and long lerm linkage between the |IDP and the river/wetland rehabilitation
projects. Attempl to creale linkages, particularly with funding

Link river rehabditation to land-use planning (first al a local leved)

Creale mechanisms for linking the objecltives of river rehabilitation 10 other
regional objeclives

Develop a map of institutional authorities, links, present synergies, histories,
possible fulure kines of cooperation and avenues (directorales) which would
be moslt effective way 1o pursue this, elc

Train lechnical officers to implement policy

ROD& A N(*("VI)S FOR RIVER REHABILITATION IN S A

Project team, DWAF
and IDP

Project team, Local
authorties

Inter and intra
nstitution and
programmes
Coordinalor required
Collaborative exercise

Relevant institutions

1234 R&D
56

4 DR
4 D

6 R

4 D
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Table 4.2d KEY DEVELOPMENT AREA: INTEGRATION

FOCUS

Development projects

Link programmes

Linking with IDP

Link to Planners

Management

River Health Programme

Stakeholders

TASK

Encourage development projects (urban and rural projects) to include a
budget for rehabikation .

Create mechanisms for integration of present programmes and initiatives,
e.g. river rehabiltation, LandCare, Working for Waler, Working for Wetlands,
estuarine rehabilitation. Link at local and national scales to ensure a tie-up
with, for example, the removal of invasive vegelation and the addressing of
open drainage lines in foresiry areas.

Link with one municipal or metropolitan IDP planner, with a project lo
determine, alongside the IDP process, which rivers in your area should be
afforded which status, and why.

Develop linkages lo planning, such that developers are obliged (or al leasl
encouraged) lo take cognisance of resource limitations, not merely resource
impacts,

Make a case for incorporating river rehabilitation as an integral part of
catchmenl management.

Link 1o the River Health Programme lo acquire a shori-term cumulative
piciure of river health in major catchments around the counltry.

Develop mechanisms and a process for ensuring that the correct parties are
involved and coordinating / cooperating throughout the process. In order for
this to be effeclive, a legislative / authority framework needs to be in place.

PR RESEARCHERS Wk Cat

4

4

14

Discuss with various 5 D
development projects

Discussions with 1234 D
various programmes 56

and organisations

Researchers with local 1246 R&D
0P

Relevant organisations 127 D

Discussions and 3 D
workshops with CM

Reps: RHP, RRRP 6 D
Research Team. 7 D

Review existing. Link

with legal review. Adopt
for SA.




Table 4.2e¢ KEY DEVELOPMENT AREA: POLICY and REGULATIONS

FOCUS

EIA: Procedures and
Costs

EIA: Applicability to
rehabilitation

Implementation of
legislation

Interim policies

TASK

Simplify EIA process for nver rehabalitation, yel maintain ‘compliance’ with
regulationsflaws. Consider means of reducing the EIA cost implications to the
rehabilitation project, ncluding ime delay consideralions before ‘approval’ is
given by the regulating authonlty

Investigate the requirements for compliance of indvidual rehabitation
projects with the NEMA EIA regulations. This could include (i) Refining and
simplifying the EIA administrative process specifically for bona fide river
rehabiltaton projects; (i) Developing methods of sifting the genuine
rehabilMation project from the ‘window dressing’ lype projects | (i)
Developing methods of identifying projects which genuinely attempl to
ameliorate mining development impacts from those which represent ‘window
dressing’. (iv) Working lowards a way of achieving an exemption status for
genuine river rehabditation projects, considering rural and urban aspeclts. (v)
Developing the practical application of the Environmental Scoping Report in
order 10 achieve exemption, where the contents of the report would focus on:
details of rehabitation objectives; methodsftechnologies 1o be apphed,
practical Implementation of inlerventions, project time frames and the use of
phasing lechniques, measurement of progress or resulls re. the desired
objectives, mondoring of the rehabilitation stalus of the river; long-term
applications / monitoring/ practical implementation siralegies.

Encourage/ oblige government lo implement its own existing legislation
(various court aclions were cited). Government is now obliged constitutionally
lo finance any reasonable court case brought by any individual on behalf of
the environment, even if the case is lost by the individual

Create inlerim policles or regulations throughout the country to support
rehabditation in the short term. This is only possible once a legal review has
been done and a legislative framework is available

PR RESEARCHERS

24

24

24

Collaborative exercise 4
with relevant
departments and
programimes

Collaborative exercise Ext
with relevant

departments and
programmes

RRP in discussion with 6
departments

RRP in collaboratin 5
with Relevant Depts

Wk
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Table 4.2f KEY DEVELOPMENT AREA: POLICY

FOCUS

Policy review and
framework

Regulation through
registration

Rehabilitation policy

TASK

Review all available policy relating to river conservation, management and/or
rehabilitation. Make recommendations for the development of a robust policy
and a legislative framework / environment to facllitale and support
rehabiltation. This policy framework Is a fundamental need for aqualtic
ecosystem rehabilitation (e.g. Maher el al. 2000). Ensure that this is based
on the inlegration of all presently avalable laws, policles and regulations.
Establish landowner responsibilities regarding the river and ils riparian zone,
in terms of present legislation. Encourage the roll-out of present policy (e.g.
CMAs). Summarise this infformation and transfer lo practitioners and others,
for example Catchment Management Forums.

Determine, on the basis of present legislation and regulations, the ideal form
of regulation or regisiration process, and certification and training of
practitioners, to ensure that within 5 years, rehabiMalion projects are
registered and require the supervision of a qualified and cerlified practitioner.

Over the longer term, set out the framework for a robust policy that promoles
stream rehabilitation.

PR RESEARCHERS Wkshp Cat

1

Senlor researcher: 1234 RD
Environmental law 56

Collaborative exercise 4 8 Ext D
with relevant

departments and

programmes

Collaborative exercise 5 D
with relevant

departments and

programmes
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Table 4.2g KEY DEVELOPMENT AREA: STRATEGIC

FOCUS

Anchor rehabilitation

Compliance with WQ guidelines

Framework for river rehabilitation

Identify targets

TASK

Ground/anchor rehabditation in the context of current iniliatives e g. RHP

Sirive lowards the acceplance of minimum walter quality standards by SA ; require that
industries with pollution permits produce a plan to reduce water quality pollution to
these mits within five years

Establish a framework o ensure effective institutional arrangements for the
management and rehabilation of rivers

Develop a mullidisciplinary national plan or programme 10 practise river rehabilitation
n an organised manner. Pursue avalable mechanisms 10 ensure thal river
rehabillation is ‘on the agenda’ of government departments, organisations,
programmes and funders. Ensure a decision-making or analysis phase in terms of
‘what must be done' in river rehabllitation. Beware of ad hoc studies. ldentify bolh

local-scale and natonal-scale largets for river rehabllitation both in the short and the
longer term

RESEARCHERS

Relevant department
and programme representatives

DWAF

Intra and mnler-mstitution

Discussions with WRC, DWAF,
DEAT, NDA, various programmes
and organisations
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Table 4.3 APPLICATION.

The needs which emerged as key areas for lesling or application are nol categorised under headings as R&D and Development were.

FOCUS

Extending the Reserve -
trial

Linking with IDP
Reserve Determination

Reserve implementation
trial

Reserve Information as a
basls for planning

River rehabllitation trials

Rural rehabllitation trial

Small scale trials of
approaches/techniques

TASK

Trial the inclusion of non-flow related Issues In the Reserve Delermination,
such thal rehabiation comes into play.

Link with one municipal or metro IDP planner, with a project to delermine,
alongside the IDP process, which rivers In your area should be afforded
which stlatus, and why.

Further identify and develop action plans to address the points of linkage and
of overlap between river rehabilitation and DWAF's Reserve Delermination
process

Trial the Implementalion of a Reserve and monitor it. Ensure objectives are
sel for the expecied oulcomes. Achieve, through implementation, biological
verification of Reserve Delerminations. If possible, use the information from
the Reserve Delermination study as the basis of a rehablilitation plan for a
section of the river.

Undertake a pilot study to use info already generaled on the management
class of a river (e.g. through a Reserve Determination study), as the slarting
point for a rehabillation planning exercise. Include non-flow relaled
problems.

Initiate river rehabllitation pllot trials on three rivers in different reglons, using
the same internalional method. This should run In parallel with, and provide
information to the process of developing river rehabiltation guidelines. If the
river is an urban system, link strongly with IDP.

Trial the planning of a rehabilitabion exercise in a rural area, with the focus on
making the planning process inclusive and accessible lo rural people.
Evaluate the method used. On the basis of this, develop a generic process to
be followed In rural niver rehabllitation.

Undertake, on a small scale, testing and further development of selected
known approaches and techniques for river rehabilitation,

PR

1

14

RESEARCHERS

R&D Team

Research Team with
local IDP

RRP, DWAF

Implementation and
moniloring leams

Reosearch Team:
Various

Research Team;
Various

PhD. Life sciences
(Kat River is one
example)

Research Team
Various

Wkshp Cat

4 ADR

6 ADR
D

6 ADR

45 ADR

1234 A
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Anchor rehabliitation

Compliance with WQ
guidelines

Framework for river
rehabilitation

Ground/anchor rehabilation in the context of current initiatives e g. RHP

Sirive towards the acceptance of minimum waler quality standards by SA
requira thal indusiries with pollution permits produce a plan to reduce walter
quality poliution o thesea limits within five years

Establish a framework 10 ensure effeclive institutional arrangements for the
management and rehabiltation of rivers

4

Relevanl department 2345 D

and programme 6
representalives

DWAF 3 D
Intra and inter 4 D

institution
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APPENDIX A. REGISTER OF WORKSHOP PARTICIPANTS
Note that those who were unable to attend the workshops are listed as a Reference Group.

KNYSNA
NAME | COMPANY/CITY EMAIL -
Allanson, Brian ' Private Consultant bali@mwebcoza
Baard, Johan DWAF . Baard)@dwaf.gov za
Du Plessis, Len DWAF DPI gov.
Durrheim. Graham DWAF | durheg@dwat gov 2a
‘ National Parks Board, | .
| Hanekom, Nick | Rondevlei _ nickh@parks-5.c0,2a
| Herd, Hylton OWAF  |hedh@dwafgovza === |
Hiseman, Rhet Cape Nature Conservation | goukamma@mweb co 23
Huisamen, Johan Cape Nature Conservation | jhuisamen@mweb.co.za
Joubert Peet National Parks Board K Ixie.CO.
Lourens. Christie Department of Agric | swellendam@xsinet gov za
Nieuwoud, Henk Cape Nature Conservation
Russel, lan National Parks Board | ianr@parks-sa co za
Reference Group: ]
Muller, Hannes Agriculture, Sn Cape HannesM@eisenburg com
CAPE TOWN
NAME COMPANY/CITY EMAIL
Armitage, Neil Unwversity of Cape Town L armitage@enguctacza 000
Beicher, Toni DWAF __BeicheA@dwafgovza |
Braune. Matt SRK, Cape Town mbraune@srk co.za
| Day Liz | Consultant lizday@mwebcoza |
Oowing, Pairick | WESSA | patrick@wessa wcape schoolza
Engelsman, Bruce SRK, Cape T Town o b sma k.co Z
Fisher, Ruth Mary Unwersity of Western Cape rmfisher@uwc ac za
Haskins, Candice City of Cape Town : » Haskins@cape
Impson, Dean WCNCB ‘ . WCape
Jonker, Verno Ninham Shand verno 1onkeg§ghands c0za
Khan, Ahmed Working for Water _ahmed@dwalgov.za
King. Jackie | Unwversity of Cape Town __|king@botzoouctacza
Malan, Heather | University of Cape Town | hmalan@botzoo uct ac.za .
Mitchell, Steve WRC __steve@wrc.org za
Ndiftwani. Tovho DWAF NditwT @dwaf gov.za |
Preston, Guy mem« Water . lon@mweb co.za |
Reinecke, Karl | University of Cape Town Reinecke@botzoo ucl.ac 2a |
Rossouw, Jacques DWAF | Jrossouw@dwal gov.za |
Smith, Lindie Unwversity of Western Cape lbsmith@uwc ac za ‘
Steyn, Francis Dept of Agre _  FrancisS@elsenburgcom |
Van Driel, Dirk City of Cape Town | dtr&vw_{
Wood. Julia City of Cape Town Julia W Qov.za |
Reference Group: | |
Harding. Bil Southern Waters bharding@southernwaters co.za
Marais. Christo (GTG) | Working for Water ch waf
Obree, Mark | City of Cape Town Mark Obr v.2a
Parsons, Roger Parsons & Associates. SW _roger@pasgc.co.2a |
Pithey, Sonja __. City of Cape Town sonja pithey@capelown.govza |
Steytler, Nick SRK, Cape Town nsteﬂler_@srk c0za |
| Wood, Barry | Cty of Cape Town Barry W owngovza |
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GRAHAMSTOWN
- NAME COMPANY/CITY EMAIL
P__Bulls Roger SAIAB r.bils@ru. ac za R
. Bok_ Anton ___Anton Bok and Assoc _antbok@mweb co za o
Brett Grgg_ _EL Museum __kceimuseum @g homeooza
;Buckle Jape _Problem Plant — B_.:cg Je) @dwaf gov.za
| Cambray, Jim Albany Museum j.cambray@ru ac.za
De Moor, Ferdwe . Albany Museum
| De Villiers. Pierre | Conservation, OFS _Ceviliersp@absamail coza _';
Hagh, Li | Inst for Water Research W@iwr ru ac za |
r‘Ha&hck Ro_ry_ o { ﬁquagunur_q-s S—ioclég{st ) a i c-_rp@ecfﬁ‘aﬁ;:c_‘a_ com o —:
|_Hill, Martin | Rhodes Unwversity m.p hill@wr.ry ac.za
ligner, Pete CES pete@wrryacza
Mitchell, Steve WRC steve@wrcorg2a
O'Keeffe Jay Rhodes University jay@iwr.ru ac za o
| Rowntree. Kate ' RhodesUniversity ~ _krowntree@ru ac za _—
| Rutherfurd lan ~~  CRC_ Melbourne _____ druth@urimelbeduay
| Shwababa. Sipiwe Quoonslmvn Municipality  Fax 0458382765
__Ter Morhuizen, Leslie +Mugcx_;lturg__ Specialst ggle@ﬂggﬂ C3.c0. @
Reference Group:
Adams, Janine PE University. Botany | big,ba@iafrica com
Bartel, Rob BCM. Scientific Services bartelir@buffalocity gov.za
_Cowling. Paul SAIAB. GHT | PCowley@ruacza i
_Daneel. Jo . Jerreco Consulting | aneel@ntekom.co za —
_Fergus, Shirley BCM Envnr_mnmial_ | sferqus@telkomsanet o
Keet, Steven | Ggeenl_me EL [ __| steven@areeniine c0.23 |
Keet, Sue WESSA wa J
Lucas, Andrew DWAF PE | ucasa a@dwal.ecape gov.za
Maritz. Willie Buffalo City Municipality | lela@iafrica.com |
_Martin, Paul Nelson Mancela Metro pmartin@mandelametro gov.za
McGwynne Ltssley~ | Private consultant megwynne@iafncacom
_Muller. Nikite CAT-IWR | nkite@iwr.ry ac za |
Olivier, Mervin IDZ mervin@elidz co.2a
Paterson. Angus CES 3. pater cesnet co.za
Pienaar, Gerry DEAET | plenaar@eetrmdc gov.za
Price. GV Terreco Consulting | priceg@terecoco.za
Qonya, Eric~ DEAET. Wetlands - | gonya@eetrmdcgovza
_Scherman, Patsy CES | pscherman@cesnet co za |
_Van Viet. Henk DWAF Regiona - _Lwiletn@awaf ecape gov .23 |
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PRETORIA

NAME _ COMPANY/CITY EMAIL
| Birkhead, Drew Streamflow Solutions mfl icoN.co za

Blackman. Jean City of Joburg jeanB@oburg org 23

Brooker. Chris Private Consultant _cbrooker@iafnica com

Chaychuck, Dale _ African Gabions jhb3@afncangabionscoza |

Crutier, Mark | Private Consultant | afndevp@atrica.com

Cilwers, Gerhard SEF Consultants gerhard@sefsa co.za

Coke, Richarc _ Joburg Metro _rcoke@water coza

Dini, John | DEAT LiginiPozonepwvQovza |

Doktar, Evan | CSIR _edollar@csir coza

Dube. Renias L WRC ReniasD@wrc org.za

Durgapersa, Kaajial | Rand Water kugrasen@randwatercoza

Glen. Renee NEBRI pg@nbipregovza -

Grobler. Dana DWAF dana@blvescencecoza |

Heath, Ralph PHD raiphh@phd coza

James, Chris CWE Ssi@civilwis ac 22

Jordanova, Angelina | CWE aa@cvilwitsacza

Kieyn. David NDA DavidKi@nda agric.z2

Kleynhans, Neels DWAF KleynhansN@dwaf gov za |

Lindley, Dave Mondi Wetland Project lindley@wetlandorgza |

Lizamore, Mome DWAF (Head Office) lizamorem@dwalfgovza |
| Louw. Delana IWR Source to Sea wre@scon co za

Maree, Gillian CSIR gmaree@csinco.za

Masoabi. Dick _Rand Water _dmasoabi@rancwatercozs |

Mhiongo, Cebo Rand Water cmhiongo@randwatercoza |

Michell, Steve Water Research Commission steve@wrc org.za

Muller, Piet Gauteng Conservation my gov,

Nay. Rodney | City of Joburg rodneyn@joburgcoza |
| Neube. Esper Rand Water _encube@randwatercoza @~ 0|

Pienaar. Harrison _ DWAF RDM Office __gn@dwaf gov.za
| Riggs, Ivan _NDA, LandCare lvanR@nda agncza

Roux, Dirk | River Health Programme droux@csircoza

Sibiya. Patricia ERWAT payicigm@erwatcoza 0 |

. Resource Quality Services,

Thirion, Christa | DWAF ThirionC @dwaf gov za

Tunha, Washington DWAF T gov.za

Uys. Mandy Laughing Waters laughingh2o@icon co za

Van Wyk, Niel _ DWAF Project Planning iga@dwaf gov za

Emita van Wyk CSIR evwyk@csircoza

Reference Group: ’

De Fontaine. Mark Rand Water markgef@randwatercoza
r_E_gLe. Jane City of Joburg jane€ @) org.za

Marneweck. Gary Wetland Consulting Services | wetland@smarinetcoza
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PIETERMARITZBURG
NAME _ COMPANY/CITY EMAIL .
Armour. Jack UOFS Economics L armeoun@sc uovs ac.za
Botha. Greg Council for Geoscence gabotha@mweb cc .23
| Dickens, Chris | Umgeni Water chris dickens@umgeni.co 23
E_Granam Mark | Umgeni Water mark graham@umgeni co za
| Grow, Rebekah | Council for Geoscience o
| Mahara|. Rikesh | African Gabions ni@afn abions co.za
| Ofiver, Kirsten | Postgrad Student on Rehab  _ kavakr@hotmail com
| Owen. Rodney | Uni of Zululand rowen@oan uzuly ac 23
Pott, Andrew | CPH Water angdrew@cphwater com
| Pnce, Allen | Timber Plastcs price@worldonline co za .
Quinn. Neville Uni of Natal qunnNW@nu ac za
Taljaard. Jozua JTPScc _lps@ejlectcoza ]
Reference Group: |
| Kotze, Donovan Mondi Wetlands Project koze@wetlandsorgza |
Roberts. Deborah Durban Metro
Schaeffer, Wayne WRP waynes@wrp co.za
Wadeson, Roy Private Consultant nyame-nyami@iafrica com
Walters, Damian Mongi Wetlancs | dame@wo Ine co z
Ward, Norman - DWAF WarcN f kzntl 2
Ellery, Frec Private Consultant I n
Goodman Pete KZN Wildlife | Pgoogman@kznwildlife.com
NELSPRUIT
NAME COMPANY/CITY _EMAIL x
Angliss, Mick Free State Conservation | fish@pixie coza
_Biggs, Harry SAN Parks __| Biggs@parks-sa co 2a "
Deacon. Andrew SAN Parks andrewd @parks-sa. co 23
Engelbrecht, Johan Mpumalanga Parks Board ‘ ntekom co. |
Fouche, Paul ' Uni of Venda Pso@univen.ac.2a |
Palmer.Robd Afridev | gfncevr@igfrica.
Weir, Felicity Environmental Auditor feliciywer@mweb c0.23 ,
Braack, Michael Working for Wetlands | braackm@dcwa’ gov za
Pretonus. Hank DWAF, MPU, SFRA elorhz@dwaf gov. za
Fourie, Naomi DWAF, MPU fourieN @dwaf mpu gov.za
Muir, Anet DWAF (SES. H.Office) muira@dwaf gov
Rodgers. Stan Limpopo Env. Affairs | rodgerssm@finpib.norprov.gov.za |
Reference Group:

Pollard, Sharon Rainfall Harvesting haroni rd




LAUGHING WATERS

APPENDIX B. WORKSHOP SPEAKERS AND PRESENTATIONS

L§PEAKER - WORKSHOP SUBJECT
Mr Japie Buckle | Grahamstown | Working for Water and Working for
| Working for Water ' | Wetlands: approaches, projects and |
| Eastern Cape | | possible future linkages with river l
L B | __rehabilitation. l
Mr Michael Braack | Nelspruit | Working for Wetlancs in ,
' Working for Wetlands { | Mpumalanga ‘
Mpumalanga ! | l
Mr Gerhard Cilliers | Pretona | The Fourways River: A case study in |
Strategic Environmental rehabiltation or remediation.
Focus Consultants, 5
 Pretoria__ |
Dr Chris Dickens Pietermaritzburg River rehabiltation from the |
Umgeni Water perspective of Umgeni Water Board. ’
Prof Martin Hill Grahamstown Approaches 1o biocontrol in the |
Rhodes University region, and possible intersection with l
Grahamstown river rehabilitation. i
Dr Steve Mitchell Cape Town A background to the WRC |
Water Research Grahamstown Pretoria | Programme for River Rehabilitation
| Commission Research. :
| Pretoria |
l Mr Hannes Muller Knysna Case Study: Mechanical |
I Agriculture Resource rehabilitation of the Buffeljachts ‘
Conservation River, Southern Cape.
| Southern Cape :
| Mr Harrison Pienaar DWAF | Pretoria The DWAF perspective on water
RDM Office resource protection and
_ Pretoria - rehabilitation.
' Dr Guy Preston Cape Town Working for Water an¢ Working for
| Working for Water Wetlands.
| Cape Town
| Dr Nevill Quinn Petermartzburg Teaching courses, and current
i Uriversity of Natal | research in river rehabilitation at '
| Pietermaritzburg 1 ) | University of Natal. Pmbg. |
, Prof Kate Rowntree Grahamstown | The Landcare-supported Kat Rver |
| Rhodes University | Catchment Project. ‘
| Grahamstown
Dr Dirk Roux ' Pretona | The River Health Programme and the
CSIR Environmentek River Conservation Project:
Pretoria l Exploring linkages with rehabclttanongl
Dr lan Rutherfurd Grahamstown 'I River Rehad in an International l
| CRCCH context, with a focus on Australia.
University of Melbourne | '
Australia |
Dr Mandy Uys | Al | An introduction to nver rehabilitation.
Laughing Waters ‘
East London ‘ ' o
Ms Julia Wood ' Cape Town | River Rehabiditation in a Regional
City of Cape Town ' | and Local context.
(now National Botanical
Institute) '
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APPENDIX C. PRELIMINARY REGISTER OF REHABILITATION
EXPERTISE IN SOUTH AFRICA
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Other related WRC reports available:

River rehabilitation: Literature review, case studies and emerging principles.
King JM; Scheepers ACT. Fisher RC; Reinecke MK. Smith LB

Decades of poor catchment management, over-abstraction of water, use of rivers as
waste disposal systems, destruction of riparian buffer strips and river beds have contributed
to the toll of badly degraded rivers. The costs of poorly functioning rivers are largely
externalised in any development activities, and so unknown. Al present, there is nol a
developed science to deal with this in South Africa. There are no guidelines for, or even
general principles, guiding such rehabilitation The aim of this project is to pilot river
rehabilitation in the Western Cape and to develop generic guidelines for rehabilitation
while at the same time building capacity for the science in 2 students
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