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Preface: Background to the WET-Management Series

The need for wetland rehabilitationin South
Africa is compelling: loss and degradation
of wetlands have been great and national
policy and legislation provides clear
direction and support for rehabilitation.
However, rehabilitating wetlands is often
complex because wetlands and their links
with people are complex (e.g. through the
ways that people use wetlands and the
different benefits that people receive from
the ecosystem services that wetlands
supply). Thus, a series of tools has been
developed to assist those wishing to
undertake wetland rehabilitation in a well-
informed and effective way (Box 1P).

These tools were developed as part of
a comprehensive nine-year research
programme on wetland management
which was initiated in 2003 by the
Water Research Commission (WRC)
and a range of partners that examines
wetland rehabilitation, wetland health
and integrity and the sustainable use of
wetlands. The rehabilitation component,
which was co-funded by the WRC and the
Department of Environmental Affairs and
Tourism, through the Working for Wetlands
(WfWetlands) programme, was prioritised
to take place first because of the need
to provide a firm scientific and technical
foundation for the extensive rehabilitation
work already underway.

The Working for Wetlands Programme is
a national initiative that seeks to promote
the protection, rehabilitation and wise use
of wetlands in South Africa. As part of
this initiative, WfWetlands has a national
programme for the rehabilitation of
wetlands, including a structured process
of prioritising rehabilitation sites and
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supporting their rehabilitation. At the
same time, however, it is acknowledged
that sustainable use of wetlands in the
long term can be achieved only through
the dedicated participation of civil
society, whose wetland interests may have
a strong local focus. Thus, the tools have
been developed in such a way that they
can be applied outside of the Working
for Wetlands Programme, and without
having to engage the process of national
or provincial prioritisation should the user
not desire to do so. Even so, the tools
encourage local wetland rehabilitation
efforts to strengthen links with the
national initiative and the opportunity this
provides for fruitful partnerships.

The series consists of a roadmap, two
background documents, eight tools
and an evaluation of the success of six
individual projects (Box 1P). From Table
1P it can be seen that some of the tools
(e.g. WET-RehabMethods) are designed to
be used by those dealing specifically with
wetland rehabilitation and its technical
requirements. Other tools (e.g. WET-
Health) have much wider application
such as assessing impacts associated
with current and future human activities
in Environmental Impact Assessments or
assessing the Present Ecological State
of a wetland in an Ecological Reserve
Determination.

One can locate the tools in terms of some
basic ‘who’, ‘what’, ‘where’ and ‘how’
questions that any team undertaking
wetland rehabilitation should be asking
(Table 2P). Furthermore, each of the
tools can be used individually, but there
are close links between them (Figure 1P).

WET-RehabEvaluate
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BACKGROUND READING and EVALUATION DOCUMENTS

WET-Roadmap

WET-Roadmap provides an introduction
to the WET-Management tools and
includes:

A A brief outline of the documents and
tools in the WET-Management series
and how they inter-relate

A An index of wetland rehabilitation
related terms

A Reference to specific sections in the
relevant tools.

WET-Origins

WET-Origins describes the remarkable

geological and geomorphological

processes that give rise to wetlands in

South Africa, and provides a background

description of:

A The geology, geomorphology, climate
and drainage of southern Africa

A An introduction to wetland hydrology
and hydraulics

A Geomorphic controls on different
wetland types

A Wetland dynamics due to
sedimentation and erosion.

It incorporates this understanding into

a methodology that can be used to help

develop insight into the hydrological

and geomorphological factors that

govern why a wetland occurs where it

does, which is useful when planning

rehabilitation.

WET-ManagementReview

WET-ManagementReview has four parts:

1. An assessment of effectiveness at
programme level, including:

i a national overview of land-uses

affecting the status of wetlands and

WET-RehabEvaluate
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The series includes documents that provide background information about
wetlands and natural resource management, tools that can be used to guide
decisions around wetland management, and an evaluation of rehabilitation
outcomes in a number of case studies.

the institutional environment that
affects wetlands.

i an overview of 5 natural resource
management programmes affecting
wetlands and their impact in
different land-use sectors; Working
for Wetlands, Working for Water,
LandCare, the Crane Conservation
Programme of the Endangered
Wildlife Trust, and the Mondi Wetlands
Programme.

2. An assessment, using the WET-
EffectiveManagetool, of themanagement
effectiveness of 21 wetland sites in a
variety of different land-use and land-
tenure contexts.

3. An assessment  of stakeholder
participation in wetland rehabilitation
at six wetland sites.

4. A framework for assessing the
effectiveness of collaboration between
partners, described and applied to a
site where a rehabilitation project has
been underway for several years.

WET-OutcomeEvaluate

WET-OutcomeEvaluate is an evaluation
of the rehabilitation outcomes at six
wetland sites in South Africa, including
an evaluation of the economic value of
rehabilitation. The six sites are:

1. Killarney Wetland

2. Manalana Wetland

3. Kromme River Wetland
4. Dartmoor Vlei

5. Kruisfontein Wetland
6. Wakkerstroom Vlei.
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WET-RehabPlan

WET-RehabPlan offers a process that can

be followed to develop comprehensive

wetland rehabilitation plans. It has three
main elements:

A Introduction to rehabilitation, planning
and stakeholder involvement.

A General principles to follow in planning
wetland rehabilitation.

A Step-by-step guidelines for undertaking
the planning and implementation
of wetland rehabilitation at a range
of scales from national/provincial
to catchment to local. It directs the
user to the right tools and sections at
appropriate points in the rehabilitation
process.

Good planning ensures a rational
and structured approach towards
rehabilitation as well as a clear

understanding of the reasons for
rehabilitation, the actions and
interventions required, and the benefits
and beneficiaries.

WET-Prioritise

WET-Prioritise helps to identify where
rehabilitation should take place once the
objectives of rehabilitation are identified.
It works at three spatial levels. At national
and provincial level, an interactive GIS
modelling tool assists in identifying
priority catchments by evaluating a
range of scenarios, based on different
combinations of 13 socio-economic and
bio-physical criteria (e.g. Biodiversity
Priority Areas, High Poverty Areas). Once
a catchment is selected, the tool helps to

identify areas for rehabilitation within

that catchment. Finally, individual

wetlands are selected based on the
predicted cost-effectiveness and
sustainability of rehabilitation.

WET-Prioritise  provides step-by-step

guidelines applicable at all three spatial

scales, including:

A Identifying objectives and an
appropriate scale.

A Developing prioritisation criteria.

A Applying the criteria, usually in a two
step process of rapidly screening
all candidate sites to arrive at a
preliminary set of sites, from which
individual priority sites are selected.

Three case examples of prioritisation
are described.

WET-Legal

WET-Legal presents South African
legislation that is relevant to
wetland rehabilitation, including the
Conservation of Agricultural Resources
Act (CARA), National Environmental
Management Act (NEMA), and National
Water Act (NWA), as well as relevant
international agreements such as
the Ramsar Convention on Wetlands.
WET-Legal lists the environmental
impacts potentially associated with
typical wetland interventions and the
legislative provisions that apply to each
of these impacts. It also covers laws
compelling rehabilitation and the legal
responsibilities of different parties
involved in rehabilitation.

WET-RehabEvaluate
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WET-EcoServices

WET-EcoServices is used to assess the
goods and services that individual
wetlands provide, thereby aiding
informed planning and decision-
making. It is designed for a class of
wetlands known as palustrine wetlands
(i.e. marshes, floodplains, vleis or
seeps). The tool provides guidelines for
scoring the importance of a wetland in
delivering each of 15 differentecosystem
services (including flood attenuation,
sediment trapping and provision of
livestock grazing). The first step is to
characterise wetlands according to
their hydro-geomorphic setting (e.g.
floodplain). Ecosystem service delivery
is then assessed either at Level 1,
based on existing knowledge or at Level
2, based on a field assessment of key
descriptors (e.g. flow pattern through
the wetland).

WET-Health

WET-Health assists in assessing the
health of wetlands using indicators
based on geomorphology, hydrology
and vegetation. For the purposes of
rehabilitation planning and assessment,
WET-Health helps users understand the
condition of the wetland in order to
determine whether it is beyond repair,
whether it requires rehabilitation
intervention, or whether, despite
damage, it is perhaps healthy enough
not to require intervention. It also
helps diagnose the cause of wetland
degradation so that rehabilitation
workers can design appropriate
interventions that treat both the
symptoms and causes of degradation.
WET-Health is tailored specifically for
South African conditions and has wide
application, including assessing the
Present Ecological State of a wetland
for purposes of Ecological Reserve
determination in terms of the National

WET-RehabEvaluate
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Water Act, and for environmental
impact assessments. There are two
levels of complexity: Level 1 is used for
assessment at a broad catchment level
and Level 2 provides detail and confidence
for individual wetlands based on field
assessment of indicators of degradation
(e.g. presence of alien plants). A basic
tertiary education in agriculture and/or
environmental sciences is required to use
it effectively.

WET-EffectiveManage

WET-EffectiveManage provides aframework
that can be used to assess management
effectiveness at individual wetlands based
on 15 key criteria (e.g. the extent to which
a regularly reviewed management plan
is in place for the wetland). A scoring
system is provided for rapidly assessing
the criteria. This tool is Chapter 2 in the
WET-ManagementReview manual.

WET-RehabMethods

WET-RehabMethods is used to guide
the selection and implementation
of rehabilitation methods that are
appropriate for the particular problem
being addressed and for the wetland
and its catchment context. It provides
detailed practical rehabilitation guidelines
for inland palustrine wetlands and their
catchments, and focuses particularly on
wetlands associated with natural drainage
networks. It can be adapted to meet
specific needs. Some aspects of the tool
require high levels of civil engineering
expertise, but it is designed primarily for
rehabilitation workers who have completed
training in soil conservation, life sciences
or engineering at a diploma level or higher,
and who have practical field experience.

WET-RehabMethods includes the

following:

A Key concepts relating to wetland
degradation, particularly those

21/07/2009 11:01:50 AM ‘



resulting from erosion.

A Guidelines for the selection of an
appropriate type of rehabilitation
intervention (including both ‘soft’ and
‘hard’ engineering options).

A Detailed guidance, provided for
designing a wide variety of intervention
types (e.g. determining an adequate
spillway to account for runoff
intensity).

A Detailed guidance provided for the
implementation of the different
intervention types.

WET-RehabEvaluate

WET-RehabEvaluate is used to evaluate
the success of rehabilitation projects,
and is designed with the understanding
that monitoring and evaluation are
closely tied to planning, which, in turn,

should accommodate monitoring and
evaluation elements. WET-RehabEvaluate
provides the following :

A Background to the importance of
evaluation of wetland rehabilitation
projects.

A Step-by-step guidelines for monitoring
and evaluation of rehabilitation
projects, both in terms of project
outputs and outcomes. The outcomes
are based on system integrity and the
delivery of ecosystem services, and
results from WET-Health and WET-
EcoServices are therefore included.
The guidelines include: review project
objectives, identify  performance
indicators and standards, develop
and implement a monitoring and
evaluation plan, evaluate and report
on performance.

WET-RehabPlan

The overview document

- Planning & key principles

- Background to rehabilitation
- Step-by-step guidelines

wetlands for rehabilitation

/
WET-Health |

e WET-Prioritise
Prioritisation of

Focal wetland/s
identified

essment of focal wetland/s for rehabilita

Wetland management

WET-Management-
Review

WET-EffectiveManage

WET-Origins

| WET-EcoServices

Wetland determinants
and drivers

WET-RehabMethods

|_WET-RehabEvaIuate |

WET-Legal

Rehabilitation actions within
the focal wetland/s

Figure 1P: How do the WET-Management tools relate to each other in a rehabilitation context?
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Table 1P: Likely relevance of the background reading and tools in the WET-Management series to a variety of
different potential uses
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Rehabilitation
planning - wetland
specialist

Rehabilitation
planning
- engineer

Rehabilitation
programme
coordination
- national

Rehabilitation
programme
coordination
- provincial

Rehabilitation
implementation

Impact assessment Level 1 Level 2

Wetland management

Ecological Reserve Level 1 Level 2
Determination - DWAF
ofycials & consultants

Catchment planners
- CMAs and others

Broad-scale
biodiversity
conservation planning

The tool is likely to have some relevance The tool is likely to have a very high level of
relevance

1 WET-EcoServices is of particular relevance in determining the Ecological Importance and
Sensitivity (EIS) of a wetland.
2WET-Health is of particular relevance ino determining the Present Ecological State (PES) of a wetland.

CMA = Catchment Management Agency
DWAF= Department of Water Affairs and Forestry
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Table 2P: Rehabilitation-related questions typically posed at different spatial levels, and the tools most relevant to assisting the

user in answering each question

Common questions

Toolls likely to be relevant in
addressing the question

Questions that might typically be asked at the national or regional level

What is causing the degradation of wetlands?

WET-Health (Level 1) &
WET-ManagementReview

Which are the most important wetlands? WET-Prioritise &
WET-EcoServices (Level 1)
Which wetlands should we rehabilitate? WET-Prioritise

How should wetland rehabilitation be integrated within broad-scale
catchment management?

WET-Prioritise & Dickens et al. (2003)

Questions that might typically be asked at the local level

How effectively is the wetland being managed?

WET-EffectiveManage

What is causing the degradation of the wetland?

WET-Health (Level 2)

Is the wetland in need of rehabilitation?

WET-Health (Level 2) & WET-Origins

How do | decide what rehabilitation interventions will be appropriate for

WET-RehabPlan (Step 5F) &

meeting my rehabilitation objectives? WET-RehabMethods
What are speciyc technical considerations | must make when designinga | WET-RehabMethods
rehabilitation intervention?

Will the planned project be legally compliant? WET-Legal

How do | evaluate my rehabilitation project? WET-RehabEvaluate
Who should be involved in the rehabilitation project? WET-RehabPlan

How do | align my rehabilitation project with catchment-, regional- or
national-level programme/s?

WET-RehabPlan & WfWetlands Strategy
(Working for Wetlands, 2005)

J

water table is usually at or near the surface, or the

A

The National Water Act defines wetlands as:
‘....land which is transitional between terrestrial and aquatic systems where the

with shallow water, and which in normal circumstances supports or would
support vegetation typically adapted to life in saturated soils.’

This is the definition used by the WET-Management Series.

land is periodically covered

a
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Summary

The overall purpose of WET-RehabEvaluate
is to facilitate the dissemination of lessons
learnt and provide a means of reporting
on the success of specific wetland
rehabilitation initiatives. The monitoring
and evaluation of an identified wetland
rehabilitation  project’s  performance
is therefore considered vital to inform
the evaluation of wetland rehabilitation

success. WET-RehabEvaluate provides
a background to the importance of
performance evaluation of wetland
rehabilitation projects and step-by-

step guidelines for the monitoring and
evaluation of rehabilitation projects,
both in terms of the project outputs and
outcomes. WET-RehabEvaluate includes:
reviewing project objectives, identifying
performance indicators and standards,
developing and implementing amonitoring
and evaluation plan, and evaluating
and reporting on wetland rehabilitation
performance. The process of monitoring
and evaluation of wetland rehabilitation
projects is outlined.

WET-RehabEvaluate therefore provides
guidance for people undertaking all
these steps for the evaluation of wetland
rehabilitation projects. The focus of
the manual is the monitoring and
evaluation of the implementation of the
wetland rehabilitation process as well
as the outcomes of the rehabilitation
for individual projects rather than the
monitoring and evaluation ata programme
level. The approach of the evaluation is
to maximise the learning opportunities
within the wetland rehabilitation process.

The initial step in the process is to

WET-RehabEvaluate
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meet with the people involved with the
wetland rehabilitation projects being
assessed and highlight the importance
of the evaluation in disseminating the
lessons learnt. The rehabilitation project
objectives are then revisited to ensure
that they are measurable; the level of
monitoring required is then determined
and adequate indicators are derived to
monitor a project’s progress. The level
of monitoring is based on the outputs
and outcomes of the project, where the
outputs are the interventions that are
implemented to achieve the obijectives,
and the outcomes are the effects of those
interventions on the state of the wetland
system. Level 1 monitoring focuses on the
project outputs and Level 2 focuses on the
aesthetic, production, hydro-geochemical
and ecological outcomes within the
wetland system. The indicators depend
on the outputs and outcomes outlined
during the planning of the wetland
rehabilitation project. A level of success
is then outlined for each indicator. The
attainment of these success standards is
used as an indication of project progress.
The implementation of monitoring
activities only commences once adequate
planning has taken place to ensure that
the objectives, outputs and outcomes of
the project can be suitably measured and
that the data acquired can be translated
into meaningful, actionable information.
Reporting on results of monitoring,
determining and implementing corrective
action, and subsequent reporting on the
overall evaluation of the rehabilitation
process, are the final steps of a monitoring
and evaluation programme.
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1. THE IMPORTANCE OF PERFORMANCE EVALUATION

“With no formal check on the success of
the project, it is difficult to improve the
techniques we use, because we don’t
know if they need improving” (Rutherfurd
et al., 2000).

The rehabilitation of wetland ecosystems
within South Africa is a relatively recent
initiative and is widely considered to be
in its infancy. In order to facilitate the
dissemination of the lessons learned,
formal monitoring and evaluation
procedures would need to be designed
for wetland rehabilitation projects within
the country.

The evaluation of project performance
provides several benefits to wetland
rehabilitation projects (Rutherfurd et
al., 2000; Woodhill and Robins, 1998).
Evaluation of project performance:

A demonstrates the worth of the project
or the organisation that is implementing
the wetland rehabilitation

A provides assurance to funding agents
and the public that the project has
achieved its objectives

A allows the implementation of strategic,
adaptive management practices, timely
maintenance and corrective action,
all of which improve the focus and
procedures of a project as it proceeds

A provides insights and experience
relating to wetland rehabilitation, which
provide opportunities for learning
for those involved and also for future
projects, and

A shows positive or negative changes
in both the physical and biological
aspects of the wetland following the
rehabilitation activities and relative to
the objectives set at the commencement
of the project.

It is important to note that WET-
RehabEvaluate focuses on the monitoring
and evaluation at a project or site

WET-RehabEvaluate
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level. While the evaluation of wetland
rehabilitation at a project level may not
provide insights into the performance
of a national scale programme, it does
require the collection of information for
each project that, when summarised,
provides information used to assess
wetland rehabilitation at a broader scale.

Performance evaluation of the various
wetland rehabilitation projects in South
Africa is limited and is often non-existent.
This is related to a wide range of issues
that are associated with interventions in
natural systems (Rutherfurd et al., 2000;
Woodhill and Robins, 1998):

A Natural systems are complex and
often respond slowly to implemented
changes.

A The evaluation of project success is
generally difficult, slow and expensive.

A Funding agents are not prepared to
fund long-term monitoring, or to wait
for the results.

A Individuals are not willing to accept that
an implemented project has resulted in
failure.

A Evaluation is often seen as an
unwelcome aspect of funding and is
viewed with suspicion.

Monitoring and performance evaluation
are most effective when they are an integral
part of a strategic adaptive management
process (see Kotze and Breen, 2009).
Therefore any management plan and
system should incorporate monitoring
and performance evaluation. Zentner
(1988) highlighted the fact that the lack
of monitoring was a common element
of unsuccessful wetland rehabilitation
projects. Ideally, monitoring and evaluation
should take place for the duration of the
project and for a specified period thereafter
(Woodhill and Robins, 1998).
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NOTE:

There is often confusion relating to the difference between monitoring and evaluation of rehabilitation projects:
Monitoring involves the regular, systematic gathering of information based on
observations and measurement of change in wetland characteristics in relation
to a pre-defined state in order to provide the data for evaluation (Water and

Rivers Commission, 2002).

. Evaluationis the assessment of the effectiveness of a project against pre-determined
objectives, and is usually based on monitoring (Rutherfurd et al., 2000).

2. PERFORMANCE EVALUATION AND WETLAND REHABILITATION

This document is a performance evaluation
manual for wetland rehabilitation projects
that are implemented in South Africa.
Its purpose is to outline procedures
for evaluating the success of wetland
rehabilitation relative to the objectives
of the project. Objectives for wetland
rehabilitation projects relate to a series
of desired outcomes that are the positive
effects of interventions upon the state of
the system concerned (e.g. raising of the
water table and the re-establishment of
vegetation dominated by hydric species).
The physical interventions themselves (e.g. a
concrete structure to plug a drainage canal)
are outputs that are put in place to promote
the achievement of the desired outcomes.
Performance evaluation of a wetland
rehabilitation project is an assessment of
the extent to which the project has achieved
the desired outputs and outcomes.

Performance evaluation is required within
wetland rehabilitation projects to provide
a measure of whether or not the objectives
(ecological, social and economic) of
wetland rehabilitation are being met.
The following two examples illustrate the
importance of performance evaluation:

A Where rehabilitation is funded by a
funding agent. If the funding agent
does not have any information about
the projects it has funded that shows
the outcomes of these projects, it
becomes increasingly difficult to
maintain support for such projects
(Woodhill and Robins, 1998).

A Where rehabilitation is being carried out
to offset impacts associated with the

loss of wetland habitat. If the regulatory
authorities do not have information
about the mitigation projects in the
province and/or country to show the
outcomes of such projects, it would be
increasingly difficult to justify that the
level of impact on wetland habitat has
been adequately offset.
It is important to note that in many
instances the monitoring and evaluation of
wetland rehabilitation that is undertaken
for funded and private rehabilitation
projects has different priorities in terms of
the monitoring of outputs and outcomes.
Wetland rehabilitation projects funded
by funding agents are more likely to be
monitored and evaluated at a higher level
of accuracy with regard to the outputs of
the project to account for expenditure,
while for privately undertaken wetland
rehabilitation, the outcomes may be
more important. This manual takes
into account the requirements of both
types of wetland rehabilitation projects,
and uses the Working for Wetlands
Programme (WfWetlands) as an example
of funded wetland rehabilitation being
implemented in South Africa. Therefore,
while the manual provides WfWetlands
with a means of recording and reporting
on implemented projects in a manner
that ensures that funding agents have
confidence in reported performance
results, it also assists organisations,
groups and individual landowners
implementing a wetland rehabilitation
project to improve the monitoring and
evaluation of their project.

15 WET-RehabEvaluate

B ‘ 10 WET - RehabEvaluate - Final f15 15 @

21/07/2009 11:01:51 AM ‘ —



Figure 2.1 illustrates the process of G, H and J. These steps are considered
wetland rehabilitation for scenarios from  to be important in facilitating learning,
national level projects to local projects. in future planning and in illustrating the
WET-RehabEvaluate outlines steps 5C, D,  worth of implemented projects.

Start here for a national/provincial Step 1: Engage stakeholders at national &
programme > provincial levels & develop national/provincial
vision & objectives — see Section 3.2

Qutputs & outcomes > +

Step 2: Select priority catchments in line with
obiectives — see Section 3.3 & WE T-Prioritise
]

L 2
a catchment/ | Catchment 1 | | Catchment 2 | | Catchment 3 |
municipal
programime Step 3. Engage key stakeholders in the etc. etc.

catchment/municipality & develop/integrate with
catchment vision & plan — see Section 3.4

vy

Step 4: Select priority project sites in line with objectives
— see Section 3.5 & WET-Prioritise

Wetland 1a Wetland 1b Wetland 1c

Step SA: Engage local stakeholders and develop/ etc. etc.
integrate with the vision for the wetland — see Section 3.6

v

| Step 5B: Diagnose problems for rehabilitation — see Section 3.7, WET-Origin, WET-Health

v

""""""""""" Step 5C: Develop rehabilitation project objectives compatible with the vision — see Section 3.8

Outputs & outcomes

here for a
focal project

Qutcomes *
Step 5D: Assess the wetland’'s management, health & ecosystem delivery Key ‘flaw/s’ .
— see Section 3.9 WET-EffectiveManage, WET-Health & WET-EcoServices identified Project
_______ > unsuitable -
*No key ‘flaws’ revise or
- T ““'_.“_——“’ abandon
Step 5E: Assess stakeholder impacts & opportunities & the Rehabilitation not
feasibilitv of the rehabilitation — see Section 3 10 feasible *
I
I
v .
Step 5F: Select rehab measures to achieve objectives, design and costing :
— see Secifon 3.11 & WET-RehabMethods 1
1
+ Key 1
- ‘flawls |
_____________________ » Step 5_G: Agreements,_work plan, contracts and tenders ;equwed for the legally identified 1
OQutputs compliant implementation of rehab measures — see Section 3.12 & WET-Legal @ [~~~ ~===

#\lo key flaws’

Step 5H: Develop evaluation criteria and monitoring plan — see Section 3.13 and WET-RehabEvaluate |

v

Step 5I: Implementation of work plan, remedial action & follow-up — see Section 3.14 |

v

i Step 5J: Monitering and evaluation — see Section 3.13 & WET-RehabEvaluale |

Figure 2.1: Aframework for planning of wetland rehabilitation activities from national to local scale, showing individual
steps and feedback loops (from WET-RehabPlan: Kotze et al., 2009a).
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3. THE PERFORMANCE EVALUATION PROCESS

The process that should be followed
during the planning and implementation
of wetland rehabilitation performance
evaluation is illustrated in Figure 3.1.
The starting point is the definition of
the project’s objectives as outputs or
outcomes. Project success is evaluated
on the basis of outputs and outcomes.
Outputs refer to the interventions that
would need to be implemented to achieve
the intended outcomes of the project.
Outputs are therefore a reflection of the
achievement of the rehabilitation project’s
execution and survival objectives, while
outcomes illustrate the achievement
of objectives set with regard to the
ecological functioning, physical condition
and aesthetics of the system (Rutherfurd
etal., 2000)

Once the project objectives have been
defined, while taking into consideration
the outputs and outcomes, they are used to
determine the objectives for performance
evaluation (see example below). Following
an intervention, the level of monitoring

For example:

that is required needs to be determined
such that appropriate performance
indicators and success standards can be
identified for each of the indicators.

A monitoring plan should be drawn up
to identify the performance indicators,
success standards, localities or sites, and
the frequency and intensity of sampling.
The implementation of monitoring and
evaluation only takes place once the
planning of these components has taken
place. Following the monitoring and
evaluation, the results are reported on and
used in the planning and implementation
of similar future projects. Within wetland
rehabilitation projects it is preferable
that monitoring is ongoing, even if
only at a low intensity, while project
evaluations, depending on the indicators
being measured, may only take place
three years after the completion of the
required interventions. Each component
of the performance evaluation process
is reviewed within this document, and
follows the sequence given in Figure 3.1.

Objective

Stabilise existing headcut erosion within a wetland system using a gabion basket weir. In this
instance the successful installation of the gabion basket would be an output, and the effective
stabilisation of the nick point erosion would be an outcome.

Performance indicator

Advancement of the headcut erosion

Success standard

No advancement of the headcut erosion within the wetland system.

)
S
§
£
£
o
©
=

‘ 10 WET - RehabEvaluate - Final f17 17

17

®

An example which runs through all of the steps is presented to provide the
reader with a better sense of how the wetland-rehabilitation monitoring and
evaluation process is undertaken. The example, which is presented as a box for
each step, is entitled ‘The running example’ and allows the reader to track how the
monitoring and evaluation process was initiated, the objectives were reviewed,
the indicators were monitored, and the information from the monitoring and
evaluation was presented. ‘The running example’ focuses on the monitoring and
evaluation undertaken for the Killarney wetland rehabilitation project, which
forms part of the large Ntsikeni wetland in the Ntsikeni Nature Reserve, and
which was a component of the national Working for Wetlands Programme. This
example is reported on in detail by Cowden et al. (2009).

WET-RehabEvaluate
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| PRE-EVALUATION MEETINGS AND INTERVIEWS |

'

REVIEW OBJECTIVES, AND REFINE, IF REQUIRED
Execution outputs and social outcomes
Survival outputs

Hydrogeochemical outcomes

Ecological outcomes
Aesthetic, cultural and production outcomes

v

IDENTIFY PERFORMANCE INDICATORS
AND STANDARDS

v

SELECT LEVELS OF MONITORING
Level 1,2 or 3

y

OUTLINE MONITORING AND EVALUATION PLAN
Timing of monitoring
Identify people responsible
Budget

v

| IMPLEMENT MONITORING |

v

| REPORT ON RESULTS OF MONITORING |

v

| DETERMINE CORRECTIVE ACTION REQUIRED |

v

EVALUATE PERFORMANCE
Monitor results in relation to threshold values

v

REPORT ON EVALUATION
Figure 3.1: The performance evaluation process of wetland rehabilitation
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4. PRE-EVALUATION

There are potentially great benefits to
evaluating the effectiveness of projects,
in particular the contribution made to
the progressive improvement of the
competency of the project participants.
An evaluation can, however, be a very
threatening and stressful experience
for the organisation being evaluated.
The success and acceptability of an
evaluation depends largely on how the
evaluation is introduced and handled. For
example, an organisation whose work is
being evaluated may adopt a defensive
stance if they perceive that the process is
giving a negative view of their operations,
rather than perceiving the evaluation as
being a key aspect of a learning process.
In this defensive state of mind, these
individuals are likely to hold back a lot of
potentially very useful information, which
will compromise the evaluation and result
in the loss of valuable opportunities for
learning and improvement.

It is critical, therefore, that the evaluation
be initiated in a positive light as something
designed to improve the competency
of all those who are involved in the
project/s being evaluated. To achieve
this requires face-to-face meetings and
interviews between the coordinator of
the evaluation process and individuals
from within all levels of the project, prior

WfWetlands.
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in the process.
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to the commencement of the evaluation
process. These meetings should engender
trust and put project participants at ease
through emphasis on the positive aspects
of the evaluation. The meetings should
also provide a valuable opportunity for
developing a common understanding of
the purpose of the evaluation as this will
influence whatis included in the evaluation
and the level at which it is undertaken.

When conducting an evaluation, there
may be a temptation to deal mainly with
the upper levels of management in an
organisation. While it is critical to draw on
the strategic perspective thatindividuals at
this level have to contribute, it is important
to remember that individuals at lower
levels in the organisation also have their
own perspectives to contribute. The people
at the lowest level in the organisation are
often more closely involved with ‘on the
ground’ activities than other members
of the organisation, and therefore their
eyes and ears are closer to the ground
than anyone else. Thus they are likely
to have a valuable contribution to make
regarding operational issues as well
as through observations they make of
different project outputs and outcomes.
The evaluator should emphasize the
important role of their contribution to the
overall evaluation process.

Once the specific project was identified, the organisation responsible for the
implementation of the project, HWR (Highland Wetland Rehabilitation), was contacted
to discuss the performance-evaluation process and the team’s requirements in
terms of information relating to the implementation of the wetland rehabilitation.
In this case the evaluators were part of a private consultancy contracted by

The initial site visit, attended by a representative from HWR, was scheduled for the
collection of the required baseline information to assist with the identification of
the portion of the wetland where the rehabilitation activities had been planned. The
monitoring and evaluation process was explained to a representative of HWR and
this facilitated HWR's involvement in the subsequent collection of monitoring data.

This shows that, with the correct explanation of the monitoring and evaluation
process, the evaluation team can potentially transform the perceptions of the
people or organisation being evaluated to promote their interest and involvement

WET-RehabEvaluate
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5. PROJECT AIMS AND OBJECTIVES

“If you don’t know what you want out of the
project, how can you tell if you have got
it?” (Rutherfurd et al., 2000)

As highlighted in WET-RehabPlan (Kotze
et al., 2009a) wetland rehabilitation is
assumed to be a sub-component of the
overall management of the wetland, with
rehabilitation taking place within the
context of formalized management of the
wetland system. The aims and objectives
of the proposed wetland rehabilitation
should therefore be developed while
taking into consideration the overall
management of the wetland.

WET-RehabPlan outlines how the aims
and objectives of a wetland rehabilitation
project should be described.

Aims

The aim of the wetland rehabilitation
should outline exactly what the project
is attempting to achieve, with the focus
being on the functional attribute/s that
will be the high-order outcome of the
rehabilitation of the wetland. For example,
‘enhance flood attenuation of the wetland
through the promotion of diffuse flow’
rather than simply the ‘promotion of
diffuse flow’. The aim should also focus
on the single most important (or the
two most important) outcome/s of
rehabilitation, as it is seldom possible
to achieve multiple high-order aims for
individual projects.

Objectives

The objectives of rehabilitation also deal
with the rehabilitation outcomes, but at
a lower level than the aim, and describe
the outcomes that will contribute to the
achievement of the aim. Objectives do
not describe the specific interventions
(e.g. a concrete or gabion weir) used to
achieve the specified outcomes. The
objectives should be measurable to
allow the evaluation of project success.

WET-RehabEvaluate

20

Rutherfurd et al. (2000) describe the

process of setting objectives as a series

of five tasks:

1. How much change do you want to see?

2. What area of wetland do you want to
improve?

3. How long are you willing to wait for a
response?

4. What type of objective should you set?

5. Is the objective achievable?

Woodhill and Robins (1998) and
Rutherfurd et al. (2000) identify a number
of important characteristics of project
objectives as they relate to outputs and
outcomes. Project objectives should
ideally be:

pecific
M easurable
Achievable
Relevant
Time-framed

The recovery of wetland habitat is
generally measured in terms of years
or decades, and it is therefore essential
that the objectives reflect the time that it
is likely to take for recovery and that all
participants are fully aware of the extent
of the recovery time. In those instances
where the recovery of the wetland system
is likely to be long-term, the setting of
a series of objectives may help to track
the recovery of the system. For example,
one may set objectives based on the
improvement in water quality following
the first year and then stipulate further
improvements after three years and so on.
Alternatively, objectives may need to be
set in terms of maintenance rather than
improvement. That is, when protecting an
existing service, the objective may need
to be based on maintaining a certain
condition rather than allowing it to
deteriorate.
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5.1 Revisiting existing project aims
and objectives and refining where
required

Although the project has progressed
several steps along the critical path
shown, it is necessary to return to the
objectives and review them to ensure
that they are clearly outlined and useful
in the performance evaluation process. In
many instances the aims and objectives
determined for the wetland rehabilitation
project would be clearly defined, but in
some instances they may be less clear
and need to be refined to ensure that they
are in accordance with the requirements
of WET-RehabPlan.

Example (as per WET-RehabPlan):
Wetland rehabilitation was initiated on a
private landowner’s property to recreate
habitat for a pair of Wattled Crane that
historically bred in the wetland. How does
one create good or effective crane habitat?
The best that one might do is address
hydrological and geomorphological issues
in the hope of creating the right habitat for
suitable plant communities and therefore
cranes. This makes it difficult to set
measurable objectives. Inorder to be able
to evaluate the rehabilitation project, one
should thus set achievable objectives, and
describe the range between what would
be considered a very disappointing result,

The aim of the wetland rehabilitation within the Killarney wetland was described as
the maintenance of biodiversity within the Ntsikeni Nature Reserve by reinstating
wetland plant species within the desiccated portion of the wetland.

The primary objective of the rehabilitation within the Killarney wetland was described
as restoring more permanent flooding of the wetland between the two gullies that
cross the wetland downstream of the road crossing such that species characteristic
of seasonally to permanently flooded conditions re-establish on the site.

and what would be considered a great
success. This will depend largely on the
problems being dealt with, but in many
cases the best one can do is describe the
intended path and outcomes. The end
product will lie between the best that one
can hope to expect and a result that is
acceptable although not ideal.

Clear objectives are important:

A One is forced to work out exactly what
would be considered a success.

A Measurable objectives are a prerequisite
for designing specific intervention
strategies and for evaluation.

A They allow one to set the scope and
scale of the project.

A They reveal where the objectives are
contradictory or in conflict with one
another, for example, re-creating certain
habitats for one species may not allow
one to meet the objectives with respect
to another.

A They add rigour and accountability to
rehabilitation.

Once it has been established that a
project’s objectives are measurable, it is
important that the objectives are defined
according to the outputs and outcomes
identified in the project (Rutherfurd et al.,
2000).
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the identified portion of the wetland.

5.2 Project objectives, outputs
and outcomes

Wetland rehabilitation projects are
planned to achieve one or more of a
number of outcomes. The nature of
these is dependent on a range of factors
that includes the importance of the
wetland to society, the level of interest
shown by the funding agent or public
in the success of the project, and the
amount of time and funding available.
The desired outcomes may vary from, for
example, raising the level of the water
table at the rehabilitation site to restoring
habitat for a particular endangered
animal species. The means to achieve the
desired outcomes are then accomplished
by planning and implementing a series
of physical interventions. These may be
termed project outputs. All rehabilitation
projects should specify both outcomes
and outputs. A useful framework for
considering the types of outputs to be
evaluated is given here and has been
modified from Rutherfurd et al. (2000):

A project execution and social outputs
survival outputs

hydro-geochemical outcomes
ecological outcomes, and

aesthetic, social and production
outcomes.

WET-RehabEvaluate
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The objective set for the rehabilitation planned within the Killarney wetland was
considered to meet the abovementioned criteria, except that
it lacked specific time-frames for vegetative response; and
it did not describe the range between what would be considered a disappointing
result, and what would be considered a success in terms of vegetative cover
of seasonal and permanent zone wetland species.

However, the timeframes for the objectives can be inferred as being the time required
for vegetation to respond to improved hydrological integrity (three to five years).
The range of vegetative cover of seasonal and permanent zone wetland species is
described in the section on Success Standards. The objective does highlight the
importance of specialist involvement in the monitoring of the wetland-rehabilitation
activities, with specific knowledge required regarding the mixture of species within

The execution outputs of project objectives
are those that involve the implementation
or execution of the proposed rehabilitation
activities. The survival outputs of a
project are those that relate to the
physical endurance of the implemented
rehabilitation activities to predetermined
events (e.g. the selected return period of
flood events). In the context of WfWetlands,
the social outputs of the project objectives
relate primarily to the number of days
that are worked by particular categories
of people (e.g. unemployed women) and
the wages that they earn. The physical,
chemical and ecological outcomes of
the project objectives are the positive
changes that are made to the biological
and hydro-geochemical aspects of the
system, and that ultimately improve
the state of the wetland. The objectives
for aesthetic and production outcomes
are those that involve the improvement
in the appearance and production of
important resources for human use within
the wetland system (e.g. craft materials)
following the implementation of the
rehabilitation activities.
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5.3 Performance evaluation and
types of outputs and outcomes

The project objectives should determine
what type of indicators will be used to
assess the performance of the wetland
rehabilitation project. The following
sections outline the types of outputs
and outcomes associated with wetland
rehabilitation projects.

5.3.1 Execution and social outputs

These types of project objectives involve

the provision of specific deliverables in

the rehabilitation plan, in accordance with
the Best Management Practices (BMPs)
of WifWetlands (Working for Wetlands

Programme, 2004). These should be

considered as minimum performance

standards for the project, while bearing
in mind that poverty relief and skills
development are key components of
wetland rehabilitation for the WfWetlands
programme. Social outputs that are
linked to wetland rehabilitation projects
are of great importance to the funding

agent and can therefore be considered a

primary output. The specific deliverables

related to social issues within WfWetlands
include:

A compliance with the Occupational
Health and Safety Act (No. 85 of
1993)

A poverty alleviation

A job creation, and

- compliance with BMPs
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. training.
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A skills training-
i life skills (reading, writing,
awareness)
i first aid
4 construction techniques.

AIDS-

The execution outputs of a project include
the erection of structures as specified
within the rehabilitation plan, such that
materials and labour are utilised as
planned. The deliverables of these projects
are generally measured in terms of cubic
metres of structure built within a specified
time period, according to production
norms. Production norms provide a
measure of the workload expected during
the duration of the wetland rehabilitation
project. Generally, these norms are
derived from time-and-motion studies
implemented for labour intensive projects
throughout the country and are modified
to suit local site conditions (e.g. soil
moisture and water levels). These norms
exist for a number of project areas within
South Africa, but in many cases these
norms are still being developed for various
wetland rehabilitation tasks under various
environmental conditions.

In order to measure execution outputs it
is important to keep records of ongoing
works (e.g. total cubic metres of gabion
baskets). However, this type of output
should be seen as the starting point for
performance evaluation as it is important
to also evaluate the project outcomes.

The gully erosion that was altering the hydrology of the Killarney wetland required the
design and implementation of structural rehabilitation-interventions as a means to
improve the hydrological integrity of the system. The wetland rehabilitation planned
within the Killarney wetland formed part of the WfWetlands programme and thus the
wetland rehabilitation included specific requirements of implementation and social
outputs. The rehabilitation therefore comprised the following execution outputs:

. structural interventions ( concrete weirs and earthen berms)

- poverty alleviation and job creation, and

WET-RehabEvaluate
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5.3.2 Survival outputs

Survival outputs are considered to be
the minimum requirement of project
objectives for the rehabilitation of stream
systems in Australia (Rutherfurd et al.,
2000). For example, the implementation
of rehabilitation activities is considered
to be successful if the implemented work
survives the occurrence of predetermined
flood levels, such as a 1 in 10 year flood
event (Rutherfurd et al., 2000). Measuring
the attainment of these objectives relieson
the initial monitoring of execution outputs
and subsequent visits after flood events
or at predetermined intervals (Rutherfurd
et al., 2000). The WfWetlands BMPs
require, at a minimum, the monitoring
of structural survival for compliance with
the Occupational Health and Safety Act,
and at specific monitoring intervals (see
Section 9.2).

1 Month

2 Months
3 Months
6 Months
1 Year

2 Years

3 Years
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5.3.3 Hydro-geochemical outcomes

An improvement in the ecological
condition of a wetland system is often
achieved through the improvement of
the condition of the system. Some
evaluation procedures rely on measuring
the changes in the condition of the
system, and assume that the ecological
components of the system will follow suit
(Rutherfurd et al., 2000). This form of
evaluation requires the assurance that the
changes being measured are due to the
intervention, rather than due to a change
in the natural dynamics (e.g. natural wet/
dry cycles) or other external factors. In
order to ensure that changes to a wetland
system are related to the implementation
of rehabilitation activities, reference
wetlands should ideally be monitored in
conjunction with the rehabilitated wetland
site as a means of providing a basis for

To comply with the requirements of the WfWetlands Best Management Practices,
the structural integrity of the interventions within the Killarney wetland would have
to be monitored at the following intervals:

The rehabilitation interventions designed within the Killarney wetland were designed
towithstand 1in 10 year flood events. The survival outputs of the interventions would
therefore need to be monitored following 103 mm of rainfall within the wetland's
catchment in a day. This information is derived from the analysis undertaken by
the wetland engineer using the Soil Conservation Service (SCS-SA), a model for
determining design flood estimates for small catchments in Southern Africa. A
rainfall station’s data was reviewed for the site and it is understood that this level
of rainfall event has not occurred in the Killarney wetland’'s catchment since the
completion of the interventions. It should be noted that the difficulty in determining
the occurrence of the specified rainfall event without the presence of a rainfall station
near the rehabilitated wetland will often be a limitation of this type of monitoring.
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comparison, and to rule out those changes
not associated with the rehabilitation
activities. The monitoring of the project
objective outcomes relies on the presence
of baseline data (for both reference and
test sites) as a means to evaluate project
performance.

5.3.4 Ecological outcomes

Project objectives that are based on
ecological outcomes generally attempt
to return the population size, diversity
and sustainability of plant and animal
communities within the wetland system
to a condition that is closer to the natural
state. Evaluation of these outcomes, as
for the physical and chemical outcomes,
requires the assurance that the changes
that are being measured are caused by
the intervention rather than by a change
in the wetland system. For example,
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The primary objective of the wetland rehabilitation of the Killarney wetland was
to improve the hydrological integrity of the system by restoring more permanent
flooding of the wetland between the two gullies. The proposed rehabilitation therefore
comprised hydrological outcomes. Monitoring the system's hydrological conditions
required baseline monitoring to ensure that the changes in hydrology were linked
to the rehabilitation rather than to natural factors. However, due to budgetary
constraints baseline monitoring was not implemented in reference wetlands.

increased water levels within a wetland
could be associated with the removal of
dense infestations of alien vegetation
within the wetland’s catchment area,
rather than with the implementation
of a structural intervention aimed at
raising the water table. The monitoring of
ecological outcomes should ideally rely
on the presence of baseline and reference
wetland data as a means of evaluating
project performance. A reference wetland
can either be a separate wetland or a
portion of the rehabilitated wetland that is
not affected by the rehabilitation process.
If no comparative reference wetland is
used, the baseline information from the
rehabilitated wetland provides some
measure of changes related to the wetland
rehabilitation activities, but the evaluator
needs to take cognisance of catchment
activities that may also influence changes
in the wetland.

The objectives of the wetland rehabilitation within the Killarney wetland were aimed at
changing the hydrology of the system to promote a change in plant species diversity
to those that were more characteristic of permanent and seasonal wetland areas.
Again, the monitoring of the system’s vegetation would require baseline monitoring
to ensure that the changes in vegetation were linked to the rehabilitation work
rather than to natural factors. However, due to budgetary constraints vegetation
monitoring was not implemented in reference wetlands.
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5.3.5 Aesthetic, social and
production outcomes

Wetlands potentially have features, such as
the diversity of colours and textures that
contrast with the surrounding landscape,
the presence of attractive flowers and
vegetation, areas of open water, and
the absence of litter and other unsightly
human disturbance, which make them of
high scenic or cultural value (Ammann
and Lindley Stone, 1991). Wetland
habitats can also potentially supply
grazing for livestock, plants for crafts and
construction, land for the cultivation of
certain crops, sand, clay, peat, medicine
and food. Given that the dependence by
the rural poor on natural resources from a
wetland may be high (Dugan, 1990; Kotze,
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2002; Kotze et al., 2002), the greater the
number of households whose livelihoods
depend on a wetland, and the greater the
importance of the wetland.

A number of wetland rehabilitation
projects can therefore be implemented
that improve the aesthetic, cultural
and production benefits supplied by a
particular wetland area and that would
attempt to improve these benefits of the
area. Aesthetic outcomes rely on people’s
opinions regarding the appearance of the
wetland area and therefore to be able to
implement the evaluation of aesthetic
and social outcomes, colour photographs
or videos of the initial condition of the
area (Rutherfurd et al., 2000) would have
to be available.

The Killarney wetland occurs within the Ntsikeni Nature Reserve and it is
considered to be aesthetic and therefore important for tourism. Photographs
were taken of the area prior to the rehabilitation-intervention to illustrate
the changes occurring in the appearance of the wetland system following
the alteration of the hydrological condition and the subsequent vegetative
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6. WETLAND CHARACTERISTICS AND PERFORMANCE INDICATORS

To monitor the change in a wetland
system, the characteristics that are
envisaged/planned to change should be
identified. Wetland characteristics have
a number of performance indicators
that can be measured as a means of
monitoring a change in the wetland
that is associated with rehabilitation
interventions. Performance indicators are
the attributes that are used to evaluate the
progress of the system towards meeting
the rehabilitation objectives (Streever,
1999). It is important to note that, due
to the inherent dynamics and spatial
variation of wetlands, no single factor or
characteristic of wetland systems can be
used as an indicator of the health of all
wetlands or as the direction of change
(Hansen etal., 2000). A suite of indicators
should be used to monitor changes within
wetland systems.

Performance indicators should be linked
to the rehabilitation objectives and
limits or success standards should be
specified for each of these indicators.
Indicators are useful for monitoring
and evaluation procedures if they have
consistency, reliability and predictive
capacity in measurement (Romstad,
1999). The following are examples of
wetland characteristics that could be
used to derive appropriate indicators
for monitoring and evaluation. The
characteristics are grouped according to
the aforementioned types of objectives
for wetland rehabilitation projects.

Execution and Social Outputs

A Planning and prioritisation of wetland
rehabilitation

A Physical structures for
rehabilitation

A Social aspects
i Number of people employed
i Number of days worked per person
4+ Number of training days per person

wetland
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i+ Number of dependents per person
4 Wages earned per person
i OHS compliance/performance per
project
A Compliance with Best Management
Practices

Survival Outputs

A Structural integrity

A Survival of interventions at specified
flood levels

Hydro-geochemical Outcomes

A Wetland area (e.g. extent and wetness
zone)

A Flow characteristics (e.g.
distribution and retention)

A Hydrological properties of the wetland
(e.g. water quantity and quality)

A Sedimentation

A Soil properties (e.g. organic content)
Erosion features

water

Ecological Outcomes

A Vegetation species composition,
structure and cover estimations
Birds (e.g. breeding pairs, fecundity)

A Amphibians (e.g. red data species,
distribution)

A Mammals and
distribution)

A Ecological processes

reptiles (e.g.

Land use Activities
A Activities within the wetland
A Activities within the catchment

Aesthetic, Social and Production

Outcomes

A Assessment of appearance

A Assessment of the availability of craft
material, grazing land and other natural
resources

A Level of utilisation for livelihoods
A Awareness and participation of
stakeholders
A Assessment of cultural value.
WET-RehabEvaluate
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Execution and Social Outputs

- Social aspects
Number of people employed

of construction)

Survival Outputs
- Structural integrity

Hydro-geochemical Outcomes

L
o
§
9
£
T
<
£
:

Ecological Outcomes

. Ecological processes

[ [

The following indicators were identified as a means of monitoring the various
characteristics of the wetland rehabilitation planned for the Killarney wetland:

. Physical structures for wetland rehabilitation

Number of days worked per person
Number of training days per person
- Compliance with WfWet Best Management Practices (including OHS aspects

- Flow characteristics (e.g. water distribution and retention)
- Vegetation species composition, structure and cover estimations

Aesthetic, Social and Production Outcomes
Assessment of appearance of the wetland

7. SUCCESS STANDARDS

The importance of measurable
objectives for wetland rehabilitation
projects is highlighted in Section 5.
It is also important for the evaluation
of a project’s performance that the
expected/achievable quantitative
values for monitored indicators are
determined prior to the implementation
of the rehabilitation activities. A success
standard is defined as an observable or
measurable threshold for a particular
indicator for wetland characteristics
as identified by the objectives, against
which the rehabilitation project can be
compared. If these standards are met for
selected indicators, the related objectives
are considered to have been successfully
achieved. Success standards are often
also referred to as threshold values.

7.1 Importance of success standards
Success standards allow  wetland
rehabilitation projects to be evaluated

in terms of achieving the objectives set
for the project. In order to determine
the success of rehabilitation projects,
a quantitative value is required for the
indicators to be measured.

7.2 Determination of success
standards

The success standards are derived from
the initial assessments made with WET-
EcoServices (Kotze et al., 2009b) and
WET-Health (Macfarlane et al., 2009),
which identify those characteristics of
the wetland that are important, as well
as those characteristics that can be
improved through the implementation of
appropriate interventions. The success
standards may therefore vary according to
various sites and, in some cases, regions.
Success standards should identify
(Hymanson and Kingma-Rymek, 1995):
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A the indicator to be measured

A the condition or level that defines
success

A the period over which success must be
attained / sustained

An  important consideration when
determining these success standards
is achieving a balance between
accountability and flexibility. The following
general guidelines have been included
to provide guidance for determining the
success standards of a project (Ossinger,

1999):

A standards should be precise and
unambiguous, and define appropriate
monitoring and corrective action

A standards should be measures, rather
than actions

A standards should utilise a range of
values (mMinimum/maximum) rather
than utilising fixed numbers, except
when the project needs to achieve
specific values (e.g. employment equity

Example:

requirements)

A standards should be reviewed and
approved by appropriate specialists,
ensuring that they are achievable
and capable of being monitored with
available resources, and

A standards should facilitate the
implementation of corrective actions
for those projects considered to have
failed in achieving their objectives,
by providing a definitive objective to
achieve success (Wetlands Research
Programme, 1999).

From the above example, it is evident
that both projects could be considered
successful as the set objectives were
achieved. However, the objectives that were
set for Option 1 did not include success
standards, and is therefore unlikely to
be highlighted as requiring corrective
action, unless it was compared directly to
another wetland of similar performance
to Option 2.

Option 1

Option 2

Project Objectives The establishment of indigenous

system

vegetative cover* (%) within the wetland

The establishment of 85%** indigenous
vegetative cover* within the wetland system after
3 years**

Project status 3
years after wetland

determined to be 50%.

Following the implementation of the
planned wetland rehabilitation activities,
rehabilitation activities | the vegetative cover achieved was

Following the implementation of the planned
wetland rehabilitation activities the vegetative
cover achieved was determined to be 90%.

* Indicator
b Success Standard

L
S
:
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rehabilitation activities.
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The objective of the rehabilitation planned for the Killarney wetland lacked success
standards for promoting the vegetative cover dominated by seasonal- and
permanent-zone wetland plant species.

The objective should have included a statement that stipulated a range between what
would be considered to be a disappointing result, and what would be considered to be
a success in terms of the cover of seasonal- and permanent-zone wetland species.
The following success standard should have been included in the rehabilitation
objectives set for the rehabilitation of Killarney Wetland:

To restore more permanent flooding of the wetland between the two gullies that
cross the wetland downstream of the road crossing such that vegetative coverage
comprises 75% obligate wetland plant species, such as Carex spp., within 3 years
of the reinstatement of near-natural hydrological conditions associated with the

WET-RehabEvaluate
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8. LEVELS OF MONITORING

“It is better to complete a focused
evaluation well than have a grand plan
for evaluation that is never implemented”
(Woodhill and Robins, 1998).

During the compilation of the wetland
rehabilitation plan (see Section 9), the
level of monitoring should be identified
and subsequently, also the appropriate
monitoring techniques and monitoring
frequency. This allows the project manager
to identify the performance criteria that
will be used to measure the success of
the project. Determining the details of
the evaluation and monitoring also allows
for the adequate planning and budgeting
of these activities, as the different levels
of monitoring require different inputs
and provide different information (Figure
8.1). The primary reason for monitoring
and evaluation is to assess the progress
of wetland rehabilitation and to indicate
the steps that are required to address
problems in the system or a component of
the system that has not been successfully
remedied by rehabilitation.

Monitoring should be conducted at
every site where wetland rehabilitation is
undertaken. However, the objectives and
techniques for monitoring may for various
reasons, vary from site to site.

These reasons include:

A the objectives of the rehabilitation

A the cost of the interventions

A the ecological importance of the
wetland being rehabilitated, and

A the benefits that may be derived from
the rehabilitation.

For purposes of wetland rehabilitation in
South Africa, three levels of monitoring
are considered to be appropriate:

A Level 1: Assessment of execution
and social outputs (for WfWetlands
this would encompass compliance
with WfWetlands Best Management
Practices)

A Level 2: Rapid assessment of
rehabilitation outcomes as well as an
assessment of the same outputs as in
Level 1, and

Level of Monitoring

Level 1 Q Level 3

Monitoring Methods

Observations

Using replicated sampling

recorded L I Monitoring reference sites
Sampling before and affer
rehabilifation
TRENDS
Increasing:
Costs

Degree of confidence in resulfs
Need for specialist input during the planning and
implementation of monitoring and evaluation

Figure 8.1: Overview of the options and degree of sophistication of wetland rehabilitation monitoring (after Water

and Rivers Commission, 2002)
WET-RehabEvaluate
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A Level 3: Comprehensive assessment of
rehabilitation outcomes as well as an
assessment of the same outputs as in
Level 1

Level 1 monitoring should be done during
the implementation and within a month
of completion of the interventions. Level
2 monitoring should be conducted for a
duration of at least two years or seasons
after completion of the interventions.
Level 3 monitoring should assess the
outputs and outcomes of the wetland
rehabilitation project at a finer resolution,
greater frequency and over a longer time
period than Level 2. For instance if
Level 2 monitoring involved two seasonal
sampling trips per year, Level 3 may
require four seasonal sampling trips per
year for a duration of five or more years.

8.1 Level 1 monitoring

Level 1 monitoring focuses on the
assessment of the project’s attainment
of execution and survival outputs
as described in Section 5. Within
WifWetlands, best management practices
(BMPs) have been compiled for the
effective and appropriate management
of wetland rehabilitation projects and
compliance with the requirements of
existing legislation (Working for Wetlands
Programme, 2004). Level 1 monitoring
is designed to measure a project’s
compliance with these BMPs and the
survival of the rehabilitation structures put
in place. The implementation of this level
of monitoring should be considered as a
minimum requirement for all WfWetlands
projects.

The monitoring required for this level
relies on the existence of an information-
management system (See Section 10) to
record the information that relates to the
planning, design, and implementation
of the wetland rehabilitation operations.

This involves recording and monitoring
of the information that relates to the
implementation activities and to the
social aspects. This level of monitoring
would be carried out by the wetland
rehabilitation implementer and requires
sound engineering knowledge, and should
be reviewed by an engineer external to the
project. In the WfWetlands programme
the review of the monitoring would be
carried out by the WfWetlands regional
coordinator.

8.2 Level 2 monitoring

Level 2 monitoring focuses on the
assessment, at a coarse level, of the
project’s attainment of the hydro-
geochemical, ecological, or aesthetic and
production outcomes, as described in
Section 5. This level of monitoring is a
rapid assessmenttechnique for monitoring
the outcomes of wetland rehabilitation
projects. The wetland rehabilitation
projects within WfWetlands should strive
to conduct Level 2 monitoring, especially
if the functional importance of the
particular wetland system is found to
be high. The functional importance of
a particular wetland is determined by a
functional assessment of the system (See
Section 11.2). In those instances where
only Level 1 monitoring is conducted,
written justification for selecting only this
level needs to be provided by the project
manager and will be subject to review by
the technical advisors.

Baseline monitoring needs to be carried
out prior to the intervention to provide
comparable data for monitoring, following
the wetland rehabilitation. This level of
monitoring should be carried out by the
WifWetlands assistant technical advisors,
and it requires an understanding of and
a background in wetland functioning and
management.
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The running example

The collection of information that is required for the majority of the Level L monitoring
was undertaken by Highland Wetland Rehabilitation and Working for Wetlands as
part of the management and implementation of the rehabilitation. The required
information was supplied by the respective parties and included details on the
following aspects of the project:
costs
compliance with BMPs
employment, target groups and remuneration, and
training.
In addition to the supplied information a site-visit was undertaken following the
completion of the interventions to determine if the interventions were constructed
in accordance with the designs and to assess the structural integrity of the
interventions. As per WET-RehabEvaluate the monitoring of structural stability and
integrity focused on the presence of the following forms of structural vulnerability:
. undermining
sliding, tilting or overturning
side bank collapse
scouring/erosion downstream
scouring/erosion upstream
side cutting around structure
- exposed soil, and
. premature decay of the structural material (e.g. gabion wire, earthwork
settlement etc.).
The productivity and efficiency of the rehabilitation was not assessed for the
Ntsikeni Nature Reserve project as it was considered unlikely to generate realistic
figures due to the unique nature of the site in terms of its remote location and
limited accessibility. It is important to note that the Ntsikeni Nature Reserve
project formed part of a cluster of projects, and as such the supplied data was
considered to be diluted and in some instances it comprised of estimates rather
than accurate data.
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The following indicators were measured at Level 2 intensity for the Killarney wetland
to inform the monitoring and evaluation process.

Assessment of Wetland Ecosystem Service-Delivery and Integrity

The outcomes of the wetland rehabilitation were assessed in terms of the effects
on ecosystem integrity and the delivery of ecosystem services. The integrity of the
wetland system was described using WET-Health (Mcfarlane et al., 2009) and the
delivery of ecosystem services was described using WET-EcoServices (Kotze et al.,
2009b). As described in WET-RehabPlan (Kotze et al., 2009a), the use of these
methods made it possible to derive hectare equivalents for the comparison of the
integrity of the wetland before and after rehabilitation.

Groundwater elevation

The groundwater level within the Killarney wetland was initially measured using auger
holes at different locations along each of the transects and by measuring the depth
to the water table from the soil surface. The location of these sample points was
recorded using a GPS, accurate to 1 m, which made finding these points easier for
subsequent monitoring events.

Permanent peizometers were installed at a later stage and allowed for the relatively
easy measurement of water levels. The sampling frequency was increased from the
recommended biannual sampling (WET-RehabEvaluate) to monthly monitoring, which
was undertaken by Highland Wetland Rehabilitation.

Vegetation species composition
The WET-RehabEvaluate technique for monitoring vegetation was used to determine
the nature of the vegetation communities in the Killarney wetland system. The

monitoring technique included:

- the definition of the vegetation-types (sedge meadow, wet grassland) within
the wetland

- field assessments of each vegetation-type detailing the composition and
relative contribution of the species present in the vegetation-type, and

- the description of the hydric status of dominant species.

A series of 5 m x 5 m quadrats was sampled at intervals along each transect
across the wetland. The position of the quadrats coincided with discernible changes
in vegetation-type.

A‘»'& ':i &%}Q
View of the research team sampling vegetation quadrats
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8.3 Level 3 monitoring

Level 3 monitoring assesses, at a finer
and more intensive level, the project’s
attainment of the outcomes of the
wetland rehabilitation activities.  This
level of monitoring may be selected for
projects where:

A the wetland rehabilitation objectives
for the project call for a fine level of
monitoring (e.g. increased population
of a certain fish species)

A uncertainty exists in terms of achieving
the objectives, and opportunities for
gaining new insights are potentially
great

A the project has relevance to key research
questions, as well as being accessible
to research bodies and personnel

A the prioritisation outlined in the
rehabilitation process (Figure 2.1)
determines the wetland to be
particularly important, or

A the wetland is found to be functionally
important.

Baseline monitoring of both the
rehabilitation site and the reference
site needs to be carried out prior to
rehabilitation interventions as a means
of providing comparative data for the
monitoring that follows the wetland
rehabilitation. This provides some
assurance that any changes to the wetland
system under examination are related to
the rehabilitation activities rather than to

WET-RehabEvaluate
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regional changes that may broadly affect
wetland systems.

Level 3 monitoring requires that the
practitioner has a greater background in
wetland science and an understanding of
wetland functioning and management than
does Level 2 monitoring and it requires
greater resources for the monitoring.
The wetland systems identified for
Level 3 monitoring may also be used by
educational facilities and/or as research
sites for post-graduate projects in wetland
management and rehabilitation. The
detailed description of Level 3 monitoring
of wetland rehabilitation is beyond the
scope of this manual, due to the intensive
nature of the monitoring activities. The
monitoring and sampling procedures
required to achieve this level of monitoring
should be determined by specialists on a
site-specific basis.

If the following indicators were included
in the project objectives it is likely that
they would need to be monitored at
Level 3 due to the intensive nature of the
sampling procedures at this level:

A water quality (pH, N,, O, etc.)

fish species

frog species

birds

mammals, and

reptiles.
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As Level 3 monitoring activities comprise of finer scale and more intensive monitoring
of the characteristics of the wetland, the implementation of the Level 3 monitoring
at Killarney wetland was limited to the finer-level of monitoring of specific indicators.
in particular as the project had relevance to key research questions, and was
accessible to research bodies and personnel.

Electrical conductivity

The electrical conductivity (EC) of the water within the wetland was measured with
an EC meter at each of the peizometer holes. Electrical conductivity provides an
indication of the dissolved salts within the system and is used an indication of the
nutrient load of the water within the wetland. It was anticipated that the electrical
conductivity would alter with the alterations to the system’s hydrology, especially
with the spreading of water across the wetland, which increases the potential for
nutrient uptake within the wetland.

Gully cross-sections

Gully cross-sections were surveyed with a dumpy level along the transect lines, and
post-rehabilitation data was compared with cross-sections surveyed during the
initial site-visit, to determine whether there had been any infilling or alteration to
gully morphology since the completion of the rehabilitation. This would provide some
indication of the impacts of the rehabilitation on the system's geomorphology.

View of the research team surveying gully cross-sections
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9. DEVELOPMENT OF A MONITORING PLAN

9.1 Wetland rehabilitation
monitoring plan

Wetland rehabilitation projects should

have a monitoring plan outlined prior to

the implementation of the rehabilitation

activities. The monitoring plan should

provide the framework for monitoring

and evaluation, and should include the

following important information:

A level of monitoring

A indicators to be measured

A success standards

A frequency, interval
monitoring

A sampling or measuring techniques to
be used

A people or organisations responsible,
and

A funding and budget.

and timing of

In the overall wetland rehabilitation
process outlined in Figure 2.1, it is clear
that the monitoring and performance
evaluation plan must be completed prior
to the implementation of the project. It is
not a component of the process that can
be worked on once implementation has
started.

9.2 Frequency and timing of
monitoring

Monitoring is defined as the regular
collection of information to measure the
variation from a predetermined state.
‘Regular’ is defined as the occurrence of
the activity at least once every two years.
The timing of monitoring needs to be
stipulated within the monitoring plan that
is compiled for each of the WfWetlands
projects (Table 9.1). If limitations are
not initially set for the timing of these
activities, vital information may not be
collected, or alternatively, information
could be collected unnecessarily. The

WET-RehabEvaluate

36

monitoring period of a project will depend
on the particular indicators that are being
examined, the importance of the project,
and the resources that are available. The
monitoring period for wetland mitigation
projects is generally between three and
five years, with extended monitoring
periods being adopted if necessary
(Zedler, 2001). For example, in some
cases the accumulation of sediment
and re-vegetation within a constructed
basin may take in excess of five years
(WB Russell Pers. comm., 2004). The
WfWetlands BMPs state that compliance
of wetland rehabilitation projects with the
Occupational Health and Safety Act (No.
85 of 1993) requires the monitoring of
structural survival and integrity at the
following intervals after completion of the
construction activities:

1 Month

2 Months

3 Months

6 Months

1 Year

2 Years

3 Years.

Level 1 monitoring should be carried out
this frequently but the selected indicators
for the project may require additional
monitoring events due to seasonal
patterns and sampling techniques. For
example, it is advised that the monitoring
of vegetation takes place during the
growing season, when most plants have
inflorescences and their identification
is generally more reliable than in other
seasons. This may not coincide with the
above mentioned timing of monitoring for
survival outputs, depending on the timing
of the initial rehabilitation activities.
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Table 9.1: Examples of the timing and frequency of monitoring events for Level 1, 2 & 3 monitoring

MONITORING ACTIVITIES | TIMING FREQUENCY RESPONSIBLE PERSON
LEVEL 1

Implementation of Weekly / monthly Implementers, Technical
rehabilitation activities Advisors,Engineer, Soil
according to designs* Conservation Technician
Productivity/ efyciency* Monthly Implementers
Compliance with BMPs* Weekly / monthly Implementers,

Technical Advisors

Structural integrity

Predetermined intervals
(see above)

Implementers, Engineer,
Soil Conservation Technician

Event-based monitoring Following speciyed pood Implementers
levels

Employment, target groups Monthly Implementers

and remuneration

Contractor’s performance Monthly Implementers

Training Monthly Implementers

LEVEL 2

Wetland assessments

Before and 3 years after
completion

Technical Advisors

Erosion stabilisation Winter Annually Technical Advisors
Sediment accumulation Winter Annually Technical Advisors
Water level Summer and winter Biannually Technical Advisors
Vegetation inventory Late spring / summer Annually Technical Advisors
Aesthetics Late spring / summer Annually Technical Advisors

Social awareness

On completion

Technical Advisors

Social involvement

On completion

Technical Advisors

Oct-Feb or Aug-Nov

LEVEL 3

Water quality Summer and winter Biannually Researchers
Fish Spring / early summer Biannually Researchers
Macro-invertebrates Summer - autumn Annually Researchers
Mammals and reptiles Seasonally Researchers
Birds Summer and winter Biannually Researchers
Frogs Spring / summer Annually Researchers

*These monitoring activities are carried out during the implementation/construction of the project interventions.
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