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MAPS OF THE ZONES AND REACHES SELECTED
IN THE IHLANZA RIVER STUDY
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MAPS ILLUSTRATING PRESENT STATE
REACHES 1- 30 (Corresponding to maps 4.1 to 4.30
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MAPS ILLUSTRATING OBJECTIVES &
RECOMMENDED REHABILITATION MEASURES

REACHES 1- 30 (Corresponding to maps 5.1 to 5.30
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A SUMMARY OF THE 12-STEP AUSTRALIAN STREAM
REHABILITATION METHOD

Frame 1. A generic 12-step rehabilitation process {after Rutherford et al. 2000)

Step 1
Step 2
Step 3
Step 4

Step 5
Step 6
Step 7
Step 8

Step 9
Step 10
Step 11
Step 12

WHAT NEEDS DOING?

Develop a vision and goal
Share the vision and goal
Describe the stream condition
Identify the assets and problems

NARROWING IT DOWN

Set priorities
Develop strategies
Set measurable objectives
Check ttie feasibility

DOING IT

Design Ihe details
Plan the evaluation
Schedule and supervise the works
Assess, evaluate and maintain the
project

Only Steps 1 - 9 are relevant to this project and are summarised here.

Step 1. Develop a Vision and a Goal

This step can be confusing purely because of the breadth of interpretation of the
terms 'vision' and 'goal1. It should be noted that the approach recommended in this
step is a slight modification of that proposed by Rutherfurd et al. (2000a). It is
rather that of Larsen (1996) and Gippel (1999), who follow Kern"s (1992) 'Leitbilf
concept. This involves firstly developing the 'vision' for a river. This is formulated
on the basis of:

• a description of the pre-impact, natural state of the river (as described in
Step 5 of the 12-step process);

• an assessment of irreversible changes to abiotic and biotic factors; and
• a consideration of certain aspects of cultural ecology.

The synthesis of these efforts serves as the vision, 'guiding image' or 'model
image' for the rehabilitation. This vision, in the sense Kern (1992) describes it, is
not the desired outcome, but the optimal solution, and serves only as a reference
point from which to set realistic goals, objectives and targets. Thus, the vision is
developed as the ideal but, most likely, unattainable condition for the stream.

The 'goal' is set relative to this vision or guiding image, and is the foundation of
the project. It is an overall, broad statement of what is to be achieved once the
rehabilitation work is finished. It describes the underlying motivation that will
sustain the period of effort required to rehabilitate the river. A goal should have
clear end-points, and should be inspiring. The latter is what draws Involvement
from communities and others. Rutherfurd et al. (2000a) present an amusing
comparison of two goals from individual projects. The goal for the restoration of
the Don River in Toronto, Canada was: 'The Don that we envision for the future is
a revitalised river, flowing with life-sustaining water, through regenerated natural
habitats and human communities. In its upper reaches the sparkling brooks and
deep forest pools will flash with fish. Downstream in the older urbanised area of
the city, the Don will ripple gently under shade trees, meander across its grassy
plain, and merge into wetlands alive with waterfowl'. The authors comment that
this inspired, if romantic goal, is to some extent measurable and achievable, even
if only from an aesthetic perspective. It is compared with one such as this: 'After
the project, the creek will be environmentally improved and attractive'. This sort of
goal is both uninspiring and impossible to measure.

The goal must clarify what the stakeholders want to achieve in the overall project.
One may have also goals for different sections of the river, or for features of the
river (e.g. the estuary). In a later step, the goal will have achievable objectives and
measurable targets attached to it.
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Step 2. Share the vision and goal

This step is a reminder that rehabilitation is one of many competing demands on a
stream. The idea is to identify all of the interests in the stream catchment at this
early stage, to avoid the situation that at an advanced stage of the project, efforts
could be disrupted by the actions of a powerful group or developer. This step not
only gets people involved but also gives the rehabilitation process some measure
of protection.

The four sequential tasks are:

Sharing the goal: Task_1_
Identification of individuals with interests in the stream {this will include land-

owners, water users, authorities, water supply agencies, etc.)

Snarlng the goal: Task 2
Identification of individuals who support and oppose the rehabilitation goals.

Identification of relevant legislation and local regulations.

Sharing the goal: Task 3
Identification of individuals with the power to help or hinder the attainment of the

goal.

Sharing the goal: Task 4
Decision as to how to increase support for the goal.

A database of these individuals should be kepi

Step 3. Describe the stream condition

This is the generic equivalent of Steps 3 and 4 'Sef Reference Conditions' and
'Assess Resource Status' in the SA Resource Directed Measures process
(Section 5.3.5), and Step 8 'Assessment', in the SA Catchment Management
Process (Section 5.6). This is discussed in Chapter 7.

This step Is the equivalent of a preliminary assessment. The output of this is a
statement of the present state of the river, how it has changed since settlement in
the area, and how much it differs from the desired 'goal' state.

The level of detail required for this stage depends on the information available, the
size of the project, and the cost of getting the information wrong. The work
involved is time-consuming and requires input from both the community and
specialists.

The information gathered is best compiled in report form, together with a series of
annotated maps. This synthesis of information will form the basis for future
decision making and planning. It serves as the baseline for the project.

The sequential tasks in this step are:

Assessment: Task 1

Divide the stream into segments and reaches.

This is the process of dividing the river length into manageable units on the basis
of physical and biological criteria. This allows one to consider the catchment-
scale effects on each unit - e.g. considering the inputs to or impacts on a stream
longitudinally (from the upstream or downstream directions) and laterally (from
riparian zone and beyond).

River segments are logical divisions of the river based on broad-scale
parameters such as slope or catchment characteristics; sections along which there
is no significant change in the imposed flow or sediment load (Wadeson and
Rowntree 1994). In rehabilitation work, these are typically measured at the scale
of kilometres.

River reaches are the basic stream rehabilitation units. These are typically
measured at the scale of hundreds of metres, but can be up to several kilometres
for the purposes of this work (Rutherfurd et al, 2000a). A reach is typically a length
of stream (channel and riparian zone) within which the constraints on channel form
are uniform, resulting in a characteristic geomorphic assemblage (Brierley 1999,
Wadesun and Rowntree 1994). The reach can also be defined on the basis of
definable flow and sediment regimes, bed material, characteristic inslream biota,
riparian vegetation, etc. Reaches may also be defined on the basis of point
changes e.g. tributary junctions, point source outfalls, dams, etc., if these are
important to the management objectives.
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The catchment context of this reach-based approach can be accommodated by
considering effects on the reach from: upstream sources, lateral sources (the
riparian zone), and downstream (headward erosion, barriers to fish passage).

The rationale for the reach divisions should be recorded on a map. Sources of
inputs to and outputs from a stream reach should be identified on the map to
provide a catchment context for the reach.

Assessment: Task 2
Construct a template of what the stream should look like (ideally in its pre-impact

state).

Rutherfurd et al. (2000) describe the construction of a template as a formalisation
of the idea a stream manager, for example, has developed of what the stream
should look like. The formalisation procedure is empirical and relies on the
gathering of information and the checking of assumptions. Where, for example,
one may have assumed that riffle-pool sequences would be the appropriate
hydraulic habitat to reinstate in a river reach, investigations may reveal that
naturally, only pools were present. The template is the equivalent of the reference
state.

This step is the equivalent to the construction of a picture of 'natural' condition
described by Larsen (1996) and Gippel (1999) and presented in Step 1. The
template is referred to by Larsen and Gippel as the 'model image" or 'guiding
image', and is not regarded as an endpoint, but rather, as the vision towards which
to work, as it is unlikely in the majority of cases that this natural state will be
achievable.

The template will be based on historical information (including aerial and
topographical maps); investigation of remnant features remaining (with caution in
scaling-up to stream size); reaches still in good condition; empirical approaches
(e.g. comparison with data on other streams); and generic models on streams in
good condition. Anecdote is another source of this information, although caution
must be applied and 'stories' verified.

It may be possible to devise a sequence of images of the river associated with
different periods on the basis of historical information (e.g. aerial photographs,
remnant features remaining in the field, similar reaches still in good condition).
Wherever possible, for these images, information on the following attributes
should be collected;
• diversity and populations of animals and plants present;
• riparian vegetation structure, diversity, natural regeneration;
• flow regime: flow duration and magnitude, any regulation or water

diversion;
• longitudinal connection along the river: artificial barriers to movement;

• lateral connections along the floodplain, and alterations to this (including
levees, changes to flow regime, blocked flood channels);

• water quality;
• channel structural complexity and stability.

Kondolf and Larson (1995) recommend that historical changes in channel form
(and the independent geomorphological variables of runoff and sediment load
from the catchment) should be documented from a variety of sources, including
historical maps, boundary lines, aerial photography, bridge and pipeline surveys,
gauging records, field evidence and archival sources. Historical riparian vegetation
can also be documented from early survey records and aerial photographs. These
authors recommend that historical analysis should cover an area large enough to
capture all events potentially influencing the project reach.

Collection of historic information will allow some estimation of the historic rate and
direction of change in the system, and will clarify the extent to which change has
occurred. Gippel (pers. comm.) reports instances in which the perception of
extensive change to the system', for example the claim of excessive channel

widening downstream of regulatory structures, has been proved erroneous or an
exaggeration, as a result of thorough historical channel analysis. Much of the
information search involves identifying and contacting the numerous, often
hidden' or forgotten sources of information. Distributional records of fauna,
previous studies on the river system, engineering drawings for infrastructure etc.
may be decades old, and persistence is required in the process of seeking this
information and constructing the model image.

Assessment: Task 3
Describe the present condition of the stream

This task is the generic equivalent of Step 4a of the South African Resource
Directed Measures methodology {Determine the 'Present Ecological Status' (PES)
of the resource unit, see Section 5.3.5). It requires the help of a team of river
specialists. There are a number of methods available to assist with preliminary
assessment of current river condition in Australia (Frame 4.2), however none of
these should be assumed (in themselves) to provide sufficient information to
develop a report on present state. Where possible, further expert surveys should
be undertaken.

During this step, information on the current state of the seven river attributes
mentioned in Task 2 should be collected during specialist surveys. Information on
species with high conservation importance or rarity status is required.
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Assessment: Task 4
Produce a variety of annotated maps

The large quantity of data collected to this point in the various surveys is now
synthesised and edited to produce a clear account of the important facts.

The explanatory text should be accompanied by a variety of annotated maps, for
example:

• a planform map of the entire section of river to be rehabilitated, showing
divisions into segments and reaches, with notes justifying these divisions;

• a similar planform map, annotated with information on 'natural state' and
'present state', relevant cross sections etc.;

• larger scale maps on key features within the individual reaches to be
rehabilitated.

Step 4. Identify the assets and problems

The stream in its present condition is now compared to the 'template' (of the
original condition) produced in Step 3, and an assessment is made to enable
further planning.

Assets and Problems: Task 1
Identify environmental assets.

Wherever there is accordance between the present state and the template, that
ecological or physical component of the river is termed an 'asset' (this referring to
an environmental asset). Processes or planned developments that threaten
assets must be identified. The trajectory of the asset should also be evaluated to
establish whether the stream is moving away from or in the direction of its natural
state (degrading or recovering) or stable. The rarity of the assets must also be
identified to allocate relative value. This is necessary for the setting of priorities.

Assets and problems: Task 2
Identify present problems.

'Problems' are those processes or activities which are threatening or impacting on
present assets. This is the equivalent to identifying the causes of current
degradation of assets. An investigation into land-use in the catchment can assist

in this process. The practitioner's or specialist's knowledge and experience should
be drawn upon in finding clues to causes. Present distribution of organisms may
also be of assistance. Four errors are possible in identification of cause: mistaking
a natural attribute for a problem, failing to recognise that a 'problem' may be part
of a natural recovery process, identifying issues which may be typically be
considered problems but are not actually threatening to the fauna and flora of the
stream, and identifying the wrong problem. The literature on rehabilitation abounds
with examples of these sorts of errors.

Assets and problems: Task 3
Determine the trajectory of the assets and problems.

This is a complex step, and an understanding of natural recovery processes in
streams is necessary to accurately determine whether a stream is in a state of
recovery (moving towards a dynamic equilibrium), maintaining state, or
deteriorating. The decision as to where the system lies along the recovery
trajectory is important as it will inform decisions regarding what interventions are
required to arrest deterioriation, protect assets, or speed recovery of assets, and
will assist in identification of areas in which no action is necessary at all.
Questions which need investigation include: How the asset has changed or been
anthropogenically altered over time, whether the problem is likely to change in the
future (i.e. what the typical ecosystem response to this problem is over time), and
how assets would respond to problems which are stable.

Assets and Problems: Task 4

Map the assets and problems. _ _

Summaries of assets and problems may be superimposed on the maps already
produced.

Step 5: Setting Priorities

In its simplest state, prioritisation is a series of questions: what to protect, what
issues to address first, on what basis, how to rank problems and relevant actions
relative to the prevailing conditions, constraints, and resources (environmental,
labour, finance, time).

Rutherfurd et al. (2000a) present a useful background to prioritisation philosophy
and concepts. These authors describe the currency of stream rehabilitation, that
basic measure for deciding priorities, as 'the amount of sustainable natural
biodiversity that can be gained per dollar, or per unit effort, usually In the
shortest time, and optimally for the greatest length of stream'. This

1- 4



represents a simplification of a complex thought process. Priorities are thus based
on achieving optimal and appropriate levels of biodiversity.

It would thus be considered more effective to save whole reaches of a river than to
rescue individual species or communities and leave the reaches to be destroyed.
While the currency of biodiversity does not ostensibly take the composition of the
biodiversity into account, the notion of giving priority to more sensitive and/or less
common communities is still upheld in the Manual, as it is in other rehabilitation
work (e.g. Goals Project 1999). Ideally, one would optimise by maintaining and
conserving source areas of fauna and flora with both high diversity and high
conservation value.

The procedure for setting priorities is intended to be a dynamic, adaptive one.
Once the general framework of priorities has been set, (he details may change
according lo needs and outcomes.

The practical guidelines to achievable, ongoing prioritisation in stream
rehabilitation presented by Rutherfurd et al. (2000a) are briefly described here,
and the sequential tasks in prioritisation are included under 'Rehabilitation
Process' (Section 4.6).

The principles for prioritisation are:

Save reaches that support valuable organisms or communities (rare or
endangered) before less valuable reaches which support common organisms and
communities.

Protect streams that are in the best general condition before atlempting to improve
those in poor condition.

Where possible, arrest degradation rather than waiting for the system to stabilise
and then attempting to accelerate recovery.

Improve the condition of damaged reaches, beginning with those that are easy to
attend to.

Where there are still reaches needing protection or improvement, attend to these
before fixing badly degraded reaches.

Identify the critical or 'fatal' problems and limiting factors. The obvious problems,
such as bank erosion, may be less serious than the 'hidden' problems such as
polluted stormwater runoff.

Ideally, prioritisation for stream rehabilitation should proceed from the local to
regional to the national scale. In practice, this means eventually comparing the
condition of whole catchments rather than just reaches, a complex undertaking.
However, the six principles presented above work equally for catchments.

The argument for prioritising 'best condition' reaches for protection is that it is
difficult to artificially recreate a functioning physical and biological system, and
attempts at doing so are also usually prohibitively expensive. One has to take the
longer-term view of getting maximum return for investment over a period of
decades.

The monetary costs of not protecting reaches already in good condition, which are
often the upper reaches, are:

the cost of later possibly having to recreate these reaches;

the additional cost of rehabilitating lower reaches due to the absence of a
productive seed source;

the opportunity cost of later having to spend money on rehabilitating the upper
reach, that could have been spent elsewhere.

Rutherfurd et al. (2000a) provide a hypothetical example of all three of these costs
being incurred in a project as a result of favouring rehabilitation actions in
degraded downstream reaches of a river and neglecting to protect or conserve the
intact, ecologically sound upper reaches. The argument is that for a small extra
short-term cost this upper section could be protected, thus eliminating the longer-
term threats and costs associated with potential degradation of this reach.

The four criteria guiding the prioritisation and ranking of reaches in this
methodology are distilled from the six principles described:

Rarity (rare reaches have higher priority than common ones);

Condition (reaches in good condition are easier to fix than those in bad
condition);

Trajectory of change (Deteriorating reaches should be stabilised before action is
taken on reaches which are improving without any intervention);

Ease (attend to those reaches which are easy to fix, before those that are difficult).
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Reaches are assigned into one or more of nine categories in order to determine
priorities for rehabilitation. These are presented in Table 4.5, and it is obvious that
criteria for each of these categories would have to be developed to assist the
process. Clearly, also, some reaches may fall into more than one category. This
eventuality is dealt with in Step 5 of the rehabilitation process presented later in
this chapter.

Once one has prioritised reaches, then the problems within the reach must be
prioritised. Rutherfurd et al. (2000a) recommend that the hierarchy of problems
must be identified, from fatal problems that exclude particular species from the
reach, to limiting problems which stress the species in question, to nuisance
problems which have minor effects on the population. Eventually all these
problems should be addressed, but to speed up the process of improvement, the
problems should be tackled in that order. The eventual aim of rehabilitation is to
move all reaches into Category 0.

Setting Priorities: Task 1

Assign reaches to one of the nine categories presented in Table 3.1, Section 4.5.
(This report)

Reaches are assigned to one of the nine categories on the basis of rarity, general
condition, trajectory, and ease. With the information already acquired this should
be possible.

Setting Priorities: Task 2
Rank reaches that are in the same category.

Where more than one reach falls into a single category, they are ranked on the
same basis as above (rarity, condition, trajectory, and ease).

Priorities: Task 3
Query and check the reach priority rankings,

Here, reasons other than ecological value are brought into consideration in the
prioritisation process. Rankings may be changed on the basis of the importance of
a particular reach in terms of its place in the life of a community, its proximity to
other urban features, or the fact that it supports an animal with great public appeal
(e.g. the Platypus, in Australia). This is where the 'science' of rehabilitation meets
the 'society' of rehabilitation. It is obviously important that costs of rehabilitation
are taken into account in adjusting priorities and rankings. In the case of an
upstream reach being rehabilitated, it is considered best to work from upstream to
downstream in rehabilitation implementation (Larsen 1996). This may be another
reason for adjusting priorities. It is also necessary to consider the areas through
or into which a river is flowing, as a possible further reason for raising the priority
of a section of river for improvement.

Setting Priorities: Task 4
Setting problem priorities.

Prioritising which problems to address first may be complex. Causes of
degradation need to be set into a hierarchy, from fatal problems (which are
extreme and may exclude fauna or flora from a reach) to limiting problems
{considered stressors to the expected species distribution) to nuisance problems
(which have a minor effect on the biotic community). The interactions between
different degradation factors may mean that improvement in one area causes an
improvement in another.

Setting Priorities: Task 5
Check for other limiting problems.

Rutherfurd et al. (2000a) define a limiting problem as one that most severely
affects an asset. If this problem persists, the aspect/s of the stream targeted by
the rehabilitation is/are unlikely to recover, even if other problems are remediated.

It is necessary to identify linkages between problems. This may either be in a
hierarchical fashion, such that one problem is falal and the next limiting, or a direct
relationship, such that one problem results from another. Understanding these
linkages is important to ensure that problems are not solved in the wrong order.

_ _ _ ^ _ _ _ _ _ _ s.etti/2fl_PriorJtlesjjrask 6
Exceptions to the problem priorities: Optimising the costs.

There may be reasons to prioritise problems that are not considered fatal or
limiting. In the long run this may also result in good value for money.

Where large reaches are damaged: Where the costs are equivalent, it can be
more beneficial to fix a longer reach of stream than to attend to smaller scale, site-
specific works.
Long-term perspective: Where rehabilitative actions are likely to take several
years to take effect, such as the reinstatement of riparian vegetation (10 years in
drier regions), it may be wise to initiate the recovery process sooner rather than
later.
Community support: Once again a higher priority may be accorded to reaches
In circumstances where the influence would be good on the community, or would
improve the visibility of the stream area..

Setting Priorities: Task 7
Check If some reaches should have more than one rank.

The majority of reaches are likely to have multiple problems, and may have a
number of assets to protect. In these cases, the recommended course of action is
to protect the assets in this reach and then to move on to protect assets in other
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reaches before attending to degradation in the first reach. This first reach can be
re-classified in terms of its priority, by comparing it with all other reaches,
assuming that the quality reaches have been protected. The same reach may thus
initially be a Category 1 (Regional Conservation Value) and, following remedial
actions, be allocated to Category 4 (Expand Good Reaches).

Step 6: Strategies to protect assets and improve the stream

In this step, general strategies are identified for:

• the protection of environmental assets and/or the prevention of
degradation;

• the improvement of environmental assets;
• fixing present problems.

These could involve changing stream processes by changing inputs to the stream.
The strategies developed here will be transformed into objectives in the following
step. It is recommended that as much effort is put into developing strategies to
prolect the stream as into attending to degradation of assets.

Strategies for changing human behaviours are also important and include
providing education and motivation to prevent individuals from causing loss to
biodiversity or degradation in streams; legislation and regulation {e.g. permitting
certain actions), education about what to plant in the riparian zone, and how to
reduce urban impacts on streams.

At the end of this step the following should have been completed: the ranking of
reaches in order of priorities, with identification of major assets and potential
assets in each reach; the identification of potential problems for each asset; and a
list of strategies for reducing the impacts of these problems, and for enhancing or
improving river protection. The continuation of this process is the setting of
attainable objectives.

Step 7: Setting specific, measurable objectives

A common lesson from rehabilitation exercises around the world is that insufficient
attention has been paid to the setting of objectives and the subsequent evaluation
of whether or not these have been met. Without these two steps, rehabilitation
projects proceed in an ad-hoc fashion towards uncertain outcomes, and. amongst
other things, this approach does not justify the money spent.

Objectives are considered the specific aims of the project, and are seen as steps
along the route to achieving the holistic 'goal' of stream rehabilitation as discussed
In Steps land 2. It may take a long time to develop these goals, and the basis for
them may vary from project to project. In the Baylands Ecosystem Project in San
Fransisco Bay, for example, project participants were to develop habitat goals only
after assembling and analysing many kinds of data about the Baylands, and
worked together for almost two years before they began making recommendations
for habitat improvement goals (Goals Project 1999). When they did. they
acknowledged that, although it had been required that the goals be based on best
available science, 'the goals were not developed through experimental testing of
scientific hypotheses ~ the data were too thin for this approach. Rather, the goals
were developed using the best available data, reasonable inference based on
these data, and the collective best professional judgement of the regional
community of environmental scientists and managers '(Goals Project 1999).

The process of setting objectives allows the practitioner/s to determine what they
would consider a successful outcome of the rehabilitation. The process also forces
the scope and scale to be defined for the project: what proportion of the reach will
be treated, whether the present problems are to be fixed or simply reduced in
severity, what are the acceptable timescales for response, etc. It becomes clear
during this process which objectives are not compatible. Evaluation of project
effectiveness can only be carried out if prior to the implementation being
undertaken, measurable objectives attached to time periods were set (Kondolf
1995).

Settlng_ObJectiyes: Task 1
Defining the extent of change desired.

It is important to state what a rehabilitation project is aiming to achieve. This wilt
either take the form of absolute statements regarding improvement (e.g. 'sewage
will no longer be discharged into the river) or may be expressed in terms of a
range of acceptable outcomes, where one end of the range represents the best
possible outcome, and the other end the smallest useful improvement (e.g.
'sewage discharges into the river will be reduced by a minimum of 20% and a
maximum of 75% within five years'). Objectives may be also be stated in terms of
maintenance. For example, when protecting an existing asset, the objective would
be 'that the condition does not deteriorate'.

Setting Objectives: Task 2
Defining the spatial scope of the objective.

The spatial scope of the project is dependent on the problem being treated, the
cost of the treatment, and the length of river requiring treatment in order to get a
response.
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Setting Objectives: Task 3
Setting the time frame,

Sufficient time must be allocated for the stream to respond to the rehabilitation
actions. However, the timeframe that is set needs to be short enough to maintain
the interest of those involved in the project. The manual suggests that one
means of achieving this is to couch the objectives in terms of two time frames -
one for the completion of the rehabilitation treatment (output), which is a short
term objective, and another for the evaluation of the treatment (outcomes), which
is a longer term objective, in the order of a number of years.

Setting Objectives: Task 4_
Determining the type of objective.

Objectives may be framed in terms of output, as in Task 3, as long as there is
some confidence that the desired outcome will follow. It is preferable to include
objectives for both output and outcome.

Five general types of objective are recommended:

Output/outcome
Output
Output
Outcome
Outcome
Outcome
function and processes

Type of objective
Execution of the project and treatment/s
Survival of the project and treatment/s

Aesthetics of the stream
Physical condition of the stream
Improvement or maintenance of ecological

Step 8: Checking the feasibility of objectives

Feasibility: Task 1

Is it affordable?

The costs of getting a stream rehabilitation project mobilised are often overlooked,
while attention is focussed on the cost of implementation of management actions.

Planning Costs: In order to get the information and assistance required in the
early phases of the project, specialists are required during the planning phase.
Consultancy fees in Australia were estimated at AUS$500-$1500 per day in 1999
(Rutherfurdetal. 2000a).

Information Costs: The cost of items which are required in the early phases of
the project, e.g. aerial photographs.

Establishment Costs: This includes the cost of gelling the project established. If
land purchases are required, or heavy machinery is to be used on site, the
establishment costs could account for a large percentage of the total budget.

Compensation to other stream users: It may be possible (in Australia) to fence
out and revegetate stream frontage if compensation is paid for channel watering-
points for stock.

Post-project costs:
Maintenance: all construction work (particularly if bio-engineering approaches
have been followed) needs to be maintained.
Evaluation: A detailed evaluation programme can cost more than the project
itself. This includes costs of monitoring and measurement.

Other costs: These include vandalism and the unexpected consequences of the
project

Feasibility: Task 2

Is it legal? What are the legislative and administrative constraints?

At the outset, it is necessary to be aware of the multiplicity of laws and regulations
controlling what can and cannot be done in and around rivers. It is worth spending
some time investigating and compiling a database or report of the relevant
controls, particularly in the metropolitan context, where several authorities or
service providers may have intersecting jurisdictions (e.g. roads, planning,
stormwater control).

Feasibility: Task 3
Is it worth doing? (Do negative effects outweigh positive ones?)

This step provides assurance that the positive effects of the project will outweigh
the negative ones. To maintain public support, outcomes need to be (in the
balance) positive, and non-threatening. If the outcome of environmental
'enhancement' measures is unintentionally negative, such as flooding or erosion,
public support for stream rehabilitation will dwindle. It is worth placing some
assurance on the positive outcomes of the project, and calculating the chance
(and extent) of possible 'negative' effects, and then checking the balance between
the two. The latter may not be negative In an environmental sense, but rather in
terms of public perception (e.g. the return of frequent small floods). Education
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focusssd on the compromise between environmental needs and human needs
would also assist in sustaining public support.

Key questions are listed as:
• whether the intended treatments would cause erosion or deposition;
• whether actions may influence flood height or duration;
• whether the option would affect the performance of hydraulic structures (for

example, the installation of a fish ladder could compromise the
performance of a weir); if so in what way, and how does one compensate
for this;

• whether the option would affect the current practices of riparian
landholders;

• whether and in what way/s the option affects the recreational uses of the
stream;

• whether the option will affect other uses of the stream (e.g. water use, use
as a drain or sewer) and how to compensate for this.

Rutherfurd et ai. (2000a) provide numerous examples of stream rehabilitation
plans doing more harm than good to the ecosystems in question.

Feasibility: Task 4
How much confidence do you have that it will work?

This issue relates also to balancing costs, risks and outcomes in rehabilitation,
The more the project is going to cost, the greater the confidence required in the
outcome (i.e. the lower the risk). Risk assessment procedures can be used here.

Feasibility: Task 5
Weigh up the feasibility.

The issues already covered in this step should have determined the cost-
effectiveness, cost-benefit relationship, and any legal constraints on the project, as
well as the affordability of attaining objectives. If feasibility is still a questioned on
the basis of any of the aforementioned, Rutherfurd et al. (2000a) provide three
options:

Compromise: this will involve modification of objectives to tailor the project
(where appropriate) to legal requirements, costs, and community requirements.
Do a trial run: where outcomes are uncertain, il may be possible to run a low-cost
pilot trial of the treatments planned, both to estimate effects and to harness further
public interest and support.
Recognise absolute ('terminal') unfeaslbillty: There may be scenarios where
the potential negative effects outweigh benefits, or where legal constraints
disallow the key rehabilitation actions. In certain instances it must be recognised
that halting the project at this point is necessary.

Step 9: Detailed project design

This step is concerned with the detailed design of the structures to be built or
actions to be taken. Basic principles related to changing the physical character of
the stream are presented.

Longevity of the Strategy
Sound rehabilitation measures should still be effective in the stream decades after
implementation. However, initially dramatic improvements may pale over time. A
number of possible reasons, and guidelines to prevent this, follow:

The design should enhance natural recovery. Case studies have shown the
benefit of assisting the recovery of the stream, rather than attempting to recreate a
'natural' stream environment, which is considered the equivalent of 'cajoling the
stream into a desirable, equilibrium form' (Rutherfurd et at. 2000a).

Rehabilitation effects should outlast structures: Where structural work is
required in the river, the rehabilitation measures accompanying these should
outlast the structures which have a finite iifespan. Bio-engineering approaches
should be used for structures, where possible. Where a structure can be combined
with natural measures to ensure the sustainability of the effect (e.g. planting trees
on the sediment bar which forms downstream of a groyne to preserve channel
alignment even once the groyne structure has gone).

Treat reaches and not points: The reach should be treated as a whole, rather
than a few isolated points within the reach.

External factors may jeopardise structures: This concerns problems that
continue after rehabilitation, such as ongoing coarse sediment loading, which can
cover in-channel structures within a short space of time.

The Inclusion of Vegetation
The majority of rehabilitation works should include some form of revegetation.
Vegetation can assist in stabilising channel beds and banks, protecting
streamsides. providing shading and providing valuable habitat.

The Threats to the Project
Cost of failure: The cost of designing and building a structure should be
approximately proportional to the consequences of its failure. Where failure of a
structure is likely to have severe costs or consequences, professional design and
construction advice is advised.
Major nearby assets: Note should be taken of any nearby assets which could be
affected in the event of a failed rehabilitation attempt.
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Value of biological communities being protected: How will the project help
rare, sensitive, or endangered communities, and what are the costs of failing to
achieve this.
Potential causes of failure: It is important in the planning stages to consider the
worst possible scenarios for failure, and to assess the likelihood and acceptability
of each scenario. These should be investigated upstream and downstream of
planned treatments. Examples of upstream causes could be sand slugs burying
the work, high debris loads which may get caught in a structure, increasing the
hydraulic load and resulting in failure during flooding. Other structures in the
stream and their functioning or impeded funclion may provide clues as to potential
causes of failure. Threats of vandalism and theft of imposed structures should be
considered.
The threat of floods or droughts: It is important [hat managers accept this risk at
the outset. The flood size/s Ihe instream works are designed and expected to
survive should atso be specified. Loss of the structure in a flood larger than this
(hen does not constitute failure. Long periods of low flow or drought can also lead
to failure of particular rehabilitation measures (e.g. through loss of vegetation).
The unexpected at high flows: Instream structures must withstand the force of
water, at least of the design flood specified. Unexpected changes may occur to the
structure, for example, a permeable structure which traps flood debris may
become impermeable.

The Right Tools

Repeated use of the same design: The example is cited of a single type of
structure being installed repeatedly through a stream system, and all failing for
similar reasons. The recommended approach is to tailor the structures to the
streams, and where possible to use a variety of structures.
The right tool for the stream In question: Structural approaches that have
worked in one stream may not work in another. Before adopting a technique
which has been successful elsewhere, one should query whettier the stream
differs, in terms of; fauna, vegetation, sediment load, bed and bank material type,
erosive potential of streambanks, stream power and size, history of disturbance
and river management, or hydrology.
Check the approach: Small pilot trials may allow the relative merits of different
approaches to be assessed.
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' • • • • ' *'

While SRK's Dirk van Bladeren was approached to give
practical advice on unban river renewal from a civil
engineering perspective, IMIESA approached fresh
water ecologist. Or Mandy Uys, for some ecological
pointers on renewing and rehabilitating river systems.
Or Uys recommends that local authorities consider
following the Australian 12 step river rehabilitation plan,
but prefaces this with a warning that a context must
first be created for the river and for the. work, and that
multidisciplinary teams are essential. " ' ' " -^ '

THE DISCIPLINE OF RIVER REHABILITATION
By OF Mandy Uys of Laughing Waters. Aquatic Research, Consultancy and Media

A
lrhouuh river rclubilirarinn is ,1 Kiiri\- new tickf in S*>urh
Atnci, we u.in (earn J j^rcjt l ic i l tVf>m [he experience*.
of orher counrrics rliar have been practising rhis science

tor several decides. Techniques and approaches developed in
areas with similar cltniatic Ctnn.liri<ins to turn. {c.tz. Oalitorni.i,
Austr.ilij) can he rransterred and adapted co Sourh A/ncan
river cundicuxns, thus '.JMiig us enormous developmental
costs .ind time. Though we do nor .is vet have pr.iefic.il
guidelines fcr rehabilitation nf'ctur urban tir non-urban rivers,
this is considered j n urscnr requirement, and moves arc .ittn>r
to de\e!op rhese with the help <>f iiirernarional expertise and

While cftorts to nnmiue rners for human needs Mii.i safer.',
to manage rivers dt A catchment level, r»> wt en\ ircmmental
flows and improve w.itcr qualin,' could .ill be viewed as helping
to imftnnr rivers, none of these are in thcimelves considered
'rehabilitation' unless they are included in a hill rehabilitation
plannirm, implementation and evaluation process, as shown
below. For river rehahiliutioii to be. raking place, it must be
organised, practiced and viewed as a discipline in its own
right, MU\ needs particular approaches, methods and skills.

In South .-Vfrici, many n-pes nt nvcr ^n<i xssct maintenance
or improvement, including flotnl contnil. bank stabilisation
and scormwater management operations, are being
(somewhat incorrectly) termed 'nvcr rehabilitation' or 'river
restoration', rnrernationullv, the term 'restoration' implies the
renirn ot'.i river to its natural, pre-impaer srate. This may be
i noble aspiration, but is seldom achievable. Rehabilitation,
on rhe other hand, houses on achievable obiecdves and also

aims for ecological ami physical improvement and protection,
with the aim of' the system eventually resembling its pre-
impaet state. Where the nver is seriously degraded,
"remediation' aims to improve the ecological condition and
functioning of the river, but imi to return it to something
resembling its original condition. In urban rivers, the ii.sen.il
approaches to rotlou* are rehabilitation or remediation.

[n South Africa, river rehabilitation is now gaining research
and timding attention irn.\ momentum However, we have a
lot to leani, and a great deal or talking and learning needs to
be done at the enginecring-ecology-eeunoinics interface! A
strong link between these disciplines will be rhe greatest
strength of a rehabilitation field in a country where water
demand and sanitation will j luays take priority over
ecological requirements ind aesthetics.

Which brings us to the bottom line. Rehabilitation is an
expensive business, and costs arc quoted in the order o f
millions • up any currency!) per kilometre of nvcr. South Africa
will need to develop pragmatic, low-cost solutions in this
field. To be cost-effective over rhe long-term, rehabilitation
requires extensive planning and should not be undertaken
without consultation with appropriately trained specialists.
This is because successful rehabilitation relies on a sound
understanding or" river systems and of their "recovery*
processes. Before one can begin to plan, one must establish
whether a nvcr system is recovering from a natural or human-
induced event or change, whether it is deijraiiinjT due to the
change, or whether it has stabilised following rhe change. This
is a difficult task even tor experienced gcomorphologists.
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ceologists, .Hid other specialists. Where a river is seen to he
recovering, rehabilitation actions are planned to assist and
possibly hasten that rc^overv. Where the system is degrading,
rhe ami is to stop the degradation and to initiate recovery.
Where rhe system is considered stahlc, possibly no action may
be ncecssan, and money spent in this instance wiii probably
be wasted.

PROCEED WITH CAUTION
The 12-srep Australian river rehabilitation process (and

explanatory notes; shown below is grcatlv simplified for the
purpose of this article! The steps arc not necessarily linear —
many mav be ongoing at (he same time, and some will take
several months (and lots of money't to complete. The planning
stage- ot the project are extensive and time-consuming, hut
years »»t liitem.itional experience have proved these are cnrical
to the (.measurable i success ot the rehabilitation.

The process is a practical rather than a specialist technical one,
and is generic to river systems in general, and thus transterable
ro SA rivers. Stakeholder consultation should be initiated at the
beginning ot the process and incorporated throughout

Step
Srcp
Step
Step

Step
Srcp
Step
Srep

Seep
Step
Step
Step

I
2

4

r>
6
7
S

y
in

u
12

WHAT NEEDS DOING?
Develop a vision and goal
Share the vision and goal
Describe tiic stream condition
Identity the assets and problems

NARROWING IT DOWN
Set priorities
Develop strategies
Set measurable objectives
Check rhc feasibility

DOING IT
Design rhe details
Plan the evaluation
Schedule ^nd supervise the works
Assess, evaluate and maintain the project

Rutlicrluni. I.I) kn... K. .irut Mj.r-.ti. K HHKL A R.hahiivaiuin M.taun.'j

iJuiKiii Hi-ilrot,n:\. jml u u ) jn.1 \V.m-r Ro-urr.c- ilfwanih JIIU .>r^t.^iTii
«i-«jtH.n i mm IJHO .HI.) U.iu-r •\.i,t'.i[i.iI. •v.-.tvs.M. ^! unw.river k i r i u

NOTES ON EACH STEP
1. The vision is the optimal land probably unattainable i

solution, and serves as a reference point or guiding image
from which to set rcalis"tie goals, objectives, and targets.
The 'goal' is set relative to this \ision and is the
foundation oi'the project. It is an overall, broad st airmen t
or what is to be achieved once the rehabilitation work is
finished. It must als* > clarity wiiat the stakeholders want to
achieve. In .i later step, the goal will have achievable
objectives and measurable targets attached to it.

2. The idea is ro identify all of the interests in the stream
catchment at this earlv stage, to avoid the situation that
at an advanced stage of the project, efforts couid be
disrupted by the actions of a powerful group or
developer. A database of interested or affected parties
should be developed and maintained.

3. Here, specialist input (ccoiogists, geomorphologisrs.

hydrologies etc. I is required. First, the river is divided up
into logistically and ecologically workable segments
and/or reaches. A historic picture (or template] of what
each segment or reach looked like under natural or as
close-as-possible conditions is then developed using
historic and anecdotal information f aerial photographs,
maps, historic accounts etc V Information on the
following is included: diversity and populations of
animals and plants present; riparian vegetation structure,
diversity and natural regeneration; flow regime; any
regulation or water diversions, longitudinal connection
ot water along the river: artificial barriers to movement;
connections to rhe fioodplain and alterations to this
{including levees, changes to tlovv regime, blocked Hood
channels ere l: water qualitv; channel structural
comple\iry and stability. Collection of historic
information will allow some estimation ot the historic
rare <imi direction or change in the system, and will clariry
rhe extent to which change has occurred, t'he next task
in this step is to describe the present condition of the
nver or section, assisted by a ream of river specialists, who
are trained in relevant methods. Again, information on all
die attributes mentioned above should be collected tor
this step. The data collected to this point in rhc various
surveys are now synrhesised and edited, and various maps
are produced (ideally including .some in CilS format'
which include an account of rhe important tacts..
TvpicalK one requires at least a planfonn m.ip of rhc
section of river to be rehabilitated, showing divisions into
segments ,ind reaches and annotated with information on
"natural state' and 'present state' of key components, and
larger scale maps showing key features in rhe individual
reaches to be rehabilitated.

Wherever the historic picture and the present state
picture ot an aspeer of the river section are rhe same, that
component ot the river is termed an 'asset' l ie . an
environmental asset). Any processes or planned
developments that threaten assets must be identified. The
rarity or the assets must ako be identified to allocate
relanvc value. This is useful in rhc setting of priorities.
"Problems" arc those processes or activities that arc
threatening or impacting on present assets. An
investigation into land-use in the catchment can assist in
this process. Specialist .\nA local knowledge and
experience should be drawn ^m in rinding clues to causes.
There are various methods of prioritising or ranking the
reaches m terms of which should receive attention rirst,
and to what extent they should be rehabilitated.
Prioritising which problems to address first is a complex
process receiving research attention internationally. Many
criteria must be considered and ranked, which makes this
a multidimensional analysis Rankings may be changed
on the basis of riie importance of" a particular reach in
terms ot its place in the lite of a communirv, its pro\imify
to other urban features, or rhe facr that it is a sire with
public or cultural significance. Costs of rehabilitation arc
further considerations in the priority setting process. The
linkages between different problems need to be
identified, either in a hierarchical fashion, such that one
problem is fatal and the next is merely a limiting factor;
or a direct relationship, such that one problem directly
results from another. Understanding these linkages is
important ro ensure that problems arc not solved in the
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7.

wrong order. Prioritising would include the following
types of considerations:
Where large reaches are damaged, ami the costs are
equivalent, it mav be more beneficial to rix a longer re.u.h
of stream than to attend to ^mailer scale, .site-specitic
works; Where rehabilitative actions are likely to take several
years to take effect, such as the reinstatement or" riparian
vegetation ( 10 years in drier regions;, it may be wise to
initiate the recovery process s<xiner rather than later;
Where river improvement would be a good influence on
the community, or would improve the visibility or die
stream area, a higher priority may be assigned.
In this step, strategies are identified for the protection of
environmental assets and/or the prevention of further
degradation; the improvement of known environmental
assets; and fixing present problems. The strategies
developed here will be turned into objectives in the
following step. As much effort should be put into
developing strategies to protect the stream as into
attending to degradation of assets. Strategies for
changing human behaviours are also important and
include providing education and motivation to
individuals and groups.

Ry the end or this step, one should have: river readies
ranked in order of priorities, with identification ot major
assets and potential assets in each reach; the identification
of potential problems tor each asset; and a list ot
strategies for reducing the impacts of these problems, and
for enhancing or improving river protection.
I h e process ot setting objectives allows the
pracTitioner/s Co determine what they would consider a
successful outcome of the rehabilitation. The process also
forces the scope and scale to be defined tor the project:
what proportion of the reach will be treated, whether the
present problems are to be fixed or simply reduced in
seventy, what are the acceptable timescales for response,
etc. It becomes clear during this process which objectives
are not compatible. F.valuatiou ot project effectiveness
cm only be earned out if, before implementation stage,
measurable objectives attached to time periods were set.
Here a suite of questions such as the following complex
questions need to be looked it critically: Is it affordable?
(Budget tor planning, information acquisition. .\nv
compensation, implementation, post project evaluation).
Is it legal? What arc the legislative and administrative
constraints? Is it worth doing iiir do negative effects
outweigh positive ones): How much confidence do you
have that it will work: The feasibility must be assessed in
terms of these sorts of questions.

Unbelievably, only does one begin with derailed
planning for rehabilitation' This step mav again be a
lengthy one and requires mulridiseipUnary input,
particularly from engineers and landscape architects,
concerning the detailed design of the structures Co be

Or Mandy Uys is currently involved m J consultative
process for a Water Research Commission project. The
project aims to produce a new programme for the
rehabilitation of rivers in South Africa.

It you are interested in participating in the consultative
process. Or Uys can be reached at:

built or actions to be taken in each ot the sections to be
rehabilitated. Ecologists and geomorphologists will need
to cheek the appropriateness of designs in terms of the
overall objectives tor the river. The output of this .stage
would be the design report i\i<\ drawings.

10. Post-project evaluation is essential if river rehabilitation is
to advance as a field, and this is planned and budgeted tor
at this stage of the proceedings. Again it is a fairly complex
subject and will require the assistance ot individuals
trained in evaluation and monitoring. Valuation ensures
that both practitioners and the public are informed
whether or not objectives of a project have been met.

I 1. This srep involves the scheduling dnd implementation of
the solutions and strategies involved in the rehabilitation
jpproach. Scheduling must allow tor a logical Lrlou* and
timing ot work in each area, with some tasks being carried
out simultaneously. Implementation should proceed from
upstream to downstream and must take seasonally of
various river components (flow, biota, etc! into account.
Costing and budgeting of the implementation phase must
account for all of me costs, including specialist input, travel,
planning, equipment, and implementation of actions.

12. This is the longest step at which an assessment is made of
whether or not a project was a success, and it nor, why.
This should ideally last for a number of years, as that is
the time period over which outcomes will become
evident. This critical srep includes reporting experiences
and transferring learning both to other projects and to
the Held of rehabilitation as a whole. >•*»»

EARLY WARNING SYSTEM
FOR ALGAL BLOOMS

Groundbreaking Australian research has developed a
DNA-based method for rapid detection of toxic blue-
green algae in fresh water, providing managers with an
early warning system for potential algal blooms.

Serious health effects including damage to viral organs,
and nerve function can result from consumption of water
contaminated with toxic blue green algae. Kim
Fcrgusson • from the Co-operative Research Centre
(CR.C) tor Water Quality and Treatment has developed
DNA "fingerprints* for detecting toxic blue green aigae
in Australia's waterways.

Speaking at ENVIRO 2002/IWA Third World Water
Congress, PhD student Kim Fergusson was awarded the
Young Water Scientist of the Year for her research, an
annual award for leading research within water-
orientated CRCs.

"The method uses DNA. probes tr> work our whether
toxic algae are present in water, and it can do this in one
day rather than the week it currently takes," she said.
"Our method also lets water managers know if a water
sample contains toxins or not.

"Thi;» eliminates any unnecessary and ctxstly further
testing of water chat contains non-toxic algae." .

Ms Fergoisson's test has attracted international
commercial interest, and researchers arc currently
looking to develop a Eeld-testing kit that can be simply
used by remote communities.
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Neglected little rivei
ByAmaiie Niland

THERE is a river that runs
through Vincent that even' now
and again give? a spectacular dis-
play reminding residents that it
still exists despite being grossly
abused and neglected.
. One of these events resulted in

damages amounting to millions after
record rains flooded Vincent Park
Shopping Centre and caused major
damage to properties.

A major concern was not only the
structural damage, but also the nasty
by-products that inevitably got caught
up in its wake. Human waste is released
into the Ihlanza River whenever there
is high rainfall.

The river follows it long and windy
route through many suburbs before
reaching its final destination - one of
the most popular siirfmy beaches in the
country. Nahoon beach.

The stream first be-
comes visible as a con-
crete storm-water cana!
alongside Neale Road in
Vincent.

It runs under Cham-
berlain Road, between
Hudson Park School and
the Berca Gardens com-
plexes and is Then muted
underneath the NE Ex-
pressway.

From there it runs
through the suburbs of
Vincent, Berea. Stirling
and Nahoon, and then
tipens onto Nahoon
Beach.

River eeologjst
Mandy Uys of Laughing
Waters (Aquatic Re-
search. Consultancy and
Media) heads a pilot pro-
ject on the Ihlanza River that is based
ini the Australian river rehabilitation
method.

"The Ihlanza River is by all stan-
dards a small river in a smail catchment
and is often overlooked by people."
; Her hope is to try- to recover some

df its ecological function.
i Over the years individual develop-

ers have contributed lo many changes
io the natural flow of this river.
; "In its short length, the Ihlanza Riv-

er has been exposed tu almost even'
urban impact possible.

"Like so many urban rivers, it has
been built over, built in. canalised, con-
tained, diverted, had levees built or
land reclaimed on its banks, had its nat-
ural bank vegetation removed and re-
placed, its in-stream habitat changed.
removed or replaced, its natural flow

Dr Mandy Uys

Man must
share blame
for recent
flood chaos
completely altered and its natural wa-
ter quality seriously affected."" With the
development of urban areas came the
increase of hardened surfaces such as
pavements, parking Jots, roads and
paved surfaces.

Vincent Park Shopping Centre bore
the brunt of the floods because it lies
directly in the path of the river and at a
low point. -The storm-water drainage

system has been designed
to accommodate about SO

™ per cent hardened sur-
". faces." said Dr Uys.

-s, Ail the water that
v-- would normally infiltrate

to the upper .catchment
groundwater. and be
gradual])' released into
the river, is now running
overland or being
drained into a storm-wa-
ter system, and discharg-
ed into the river channel
lower down in the catch-
ment.

Adding to the prob-
lem is that the river chan-
nel has been built over
and the river has been
confined to underground
tunnels.

"This is incomprehen-
sible to a river scientist, it

is asking for trouble to bury and con-
tain s river," Dr Uys said.

The upper section of the Ihlanza
River, upstream of the NE Express-
way, is particularly vulnerable to sew-
age spills during heavy rains.

Because the river is the lowest point
in the catchment area, the main sew-
erage pipe - which is gravity fee - is
routed alongside the river and
storm-water drainage system in this
area. "Manholes pup open when the
sewerage pipe is carrying more waste
water than it was designed for. or as in
this case was filled up with storm water
illegally discharged into the sewer."

•"This is not strictly a municipality
problem or engineering flaw, although
the municipalities always get the rap
for it." she said. She said the problem

INUNDATED.. .Shops in the Vincen; Park shopping!

was more likely the *':iulr
of individual developers,
builders and properly

; owners who fed the
runoff from their roofs
and other storm-water
runoffs into the sewer-
age system.

The problem should
be addressed through
public awareness and co-
operation and innova-

tive design, "otherwist
this wili always be a pol
luted river and some
thing of a health hazard
particularly upstream o
the NE Expressway."

Dr Uys has been in
volved in the river's re
habihtation since 1998
when the Ihlanza Rive:
Watch Committee triet
to improve the river.
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er's revenge

ibpping centre were almost submerged by the floods which swept through East London.

>therwise
be a pol-
d sorae-
2 hazard,
tream of
#ay."
been in-
rver's rs-
rc 199S.
za River
tee tried
fver.

The project came to a
halt in 2000 after receiv-
ing little financial assis-
tance. The SA Water Re-
search Commission now
funds Dr Uys for the full
planning of the Ihlanza
Rehabilitation Project,
but the implementation
of the plan, which is the
most costly, has not yet

She hopes that, as in
similar projects aroumi
the world, outside fun-
ders can be found and
the community of East
London will now come
on board.

Flooding forces
Vincent Park
drain alterations
By AmalieNiland

OLD Mutual Properties are again stepping up re-
quirements to prevent flooding of the Vincent Park
Shopping Centre during heavy rains. The decision
was taken after over 400mm of rainfall resulted in
the Hooding o f the entire lower section of the centre.

The cause of ail the problems is that the Ihlanza
River runs down an underground pipe beneath the
shopping centre.

Old Mutual Properties have already upgraded
the stormwater drains on two occasions in 1590 and
in 1«97 and again after the March 2001 flooding.

"The municipality built a huge stormwater drain
on the Surrey Road side of the property as well as
additional catchment areas, and enlarged other
catchment pits," said Vincent Park Centre spokes-
man Mandy Bellamy

Old Mutual Properties will meet the city council
on the same issues again this week and is drafting
proposals from consulting engineers.

Plans include widening of some drains, installing
more catchment pits and increasing the height of the
road in certain areas to reduce the inflow of water.
The renovations are expected to be completed by
October.

"Conditions in the area have changed since Old
Mutual Properties' first analysis of rainfall mid water
flow. We have commissioned a consulting engineer
to do a hydrologjcai survey of the area. "One of the
changes includes the fact that due to development,
grassland was replaced by hardened surfaces.
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IWAS A turdy rat in
1978. At Nahoon
Beach we all used to

hang out on turdy block
and we were all fright-

At the beach where
the Inhlanza 'turdy)
River spews out its mis-
erable contents just to
the right of the river
mouth, there remains
the remnant of a
retaining wall enclos-
ing some sand choked
grass and a large con-
crete block. This block
in its day was a man-
hole cover of some sort
for the sewage pump-
ing system. This was
the proud turdy rat
domain (what were we
thinking?).

Anyway it was a real-
ly big thing to be a
turdy rat. You didn't
just step up to the
block and say "Hi
Guys" and you were
one of the crew. No way
Jose.

Your right of passage
meant that you had to
be flung off the wall by
the senior turdy rats
into the turdy river and
then your status was
earned1 STOKED. You
were in.

I am ashamed to
admit that I sneaked
onto the block without
paying the price — per-
haps Brad Mauthe will
throw me in posthu-
mously if I ask him
nicely.

The real dudes of the
beach though were Da
Boys. They wore not so
much Da Boys as Da
Manna!

Near where the new
pump station now
resides are some toi-
lets. Next to the toilets
is a gnarly old tree.
This tree was the
access route to ciimb
onto the roof of an old
kiosk. Da Boys used to
climb onto the roof a:iri
tan and hang out like
the real lions of the
beach that they were.

We respected thorn.
They wore the heavies.
You know the Lion King
movie where the hye-
na.1-: say "Mutasa!" and
then they all go,
"Oooooh. it sounds
frightening just to say-
it:"

Well that's how we
turdy rate felt about da
boys.

If the surf was cook-
ing and the day was
sunny then all was
good. Da Boys surfed
with the rats (.as long as
the rats had permission'
to hp AP tbp «»mp nf-ak'

with
Nick Pike

and the rats surfed
with the wannabe rats.

It was a peaceful co-
existence, But if the
surf went flat and Da
Boys got bored.
Mayhem.

Nothing so fearful as
a turdy raid. They only
ever caught me once. I
was painted white with
PVA. It was only a
shade lighter than my
terror.

It was wonderful. It
was magnificent. You
should have been
there. Those days the
beach vibe was mas-
sive. Its all gone now.
It's so different.

They say it takes a
village to raise a child.
I think it Lakes a beach.

To Steve Warren and
Raz. Thanks okes it was
jrreat. You painted my
right of passage.
Lighties of today, you
really missed it. and I
am not talking about
the surf yesterday.

See you in the water.
Turdy rats rule okay?

This years Border
Champions are:

• (>pcji: Ro-ydon B^jsor,,
l'2O Drr-ov Mnltiuis. CMS'
!oii'jihu>; BrvioTi r?Iv
K^gaii N<d, Girls: V20
Xatasha Jiust'.ni, VIS
Cindy Lulbcrr. U16
Rusanne Hodge.
• Masters: Andiv Malherbit'
• Grand Masters: David
Mal-herbie
• Super Veterans: Andy
Austm
• Boys: V14 Clinton
Gravett, 112 Aaron ReiUy.
" Surfer of the year: Brad
Bricknel
• Junior Swrfer of tiie year:
Rosanae Hodge.
• Bruce Corby most radi-
cal move trophy: Paul
Proctor
' Most improved junior:
Limgani Menwrni
• Most improved Smior:
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&4,; Intense study on Vincent Park s river
Ry Amalie Nilancl

' I I I Li liilln/r lupieal Ihlun/.a
Hiver, which was mainly te-
sponsiblc for f looding Vincent
I'nik Shoppiiij'. Centre, will be
studied by a gtoitp ol specialist
scteu lists ,s I: u i in)', lit is weekend
unli l ncxl I huisday as pai l ol a
Walet l<esc an li Cununi.s.sion

TO BE STUDIED . . . The Ihlanza Rlvei

pj
l-A-nlunisI Pi M; I IK IV Uys

sniil (lie whole Iciijjtlh ul tin.: l iv-
er would be studied iiichnlniy
Ihe smiice :it Western Avenue,
llin)ii(!h the MI hi it Irs nf Vincent,
lU'iesi. Stirlinp nnd Nnliuon
d'jwn to the nnnMh nt Nnrmnn
lleaeh in <ndn !»• pl;m Ihe n:-
linhilitntinti nf the livei siecur-
tiing to inlet nauonnl metliovls.

Î i Uys. nf l.nuglnnj; Wiiteis,

;i IULIII enn.sulUincy. sneuied ihe.
Minding Ini (he piojeci l imn
WKC IUHI will \vdik tlu.seIy with
other scientists, the HuMalu City
Municipality nnd the yicatL'i
)_;asl Liinilun cnnnminily.

"Hie public will nlso be in-
f lmlei l in the plnnninp pmtess
inice the. results have been
niiiile iiviiilahte. However, slu*
said, funds weie still needed (or
Ihe implementation of Ihe le-
hahil i lal inti pliin.

Or Uys hoped thai in line
wilh the I rends ol the rest of the
woi ld their would be gradual
public and private buy-in once
Ihe plan has been forninttsed.

"Business, schools, churches
iinil Ihe public are encouraged
lu piirticipalc by conlributing
inforinatioi i . (imc, labour, ex-

pei lise, materiiils or funds in
ihe upm ading of the river." she
s;iicl.

Duspitc the river's being ex-
tremely degraded in many see-
linns - nnrl iai lnrly Ihe lower
end - it has (he poienlinl (n le-
IOVLM.

"Wi th n little help and a lot
of energy, Ihe Ihlan/a learn
hopes In soon declare it nn-po-
liliciil lv correct to call the Ihla-
n/.ii Rivet the ' Ib idy ! " Dr Uys
exclaimed.

The specialists who wil l be
involved in the study include
I )r Anton Uok (fish specialist),
l ) i D iew nirkhead (river hy-
il rn ulies), Grepp Urctl (fish
specialist), Debbie Keynhnrd
(vcgclalion specialist and hor-
l icultui is l) and Or Hoy Wade-
son (11 KCUIHOI phnlngisl). Di MflndyUys
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RIVER DANCE: Mandy Uys and Debbie Rynhardt performing envi-
ronmental studies along the ihlanza River in Nahoon yesterday. Uys
warned that children should not play in the water as it is not safe.

Picture by ALAN EASON

Ihlanza to be cleaned up
I-.AST LONDON —The liulc Ihlanza
Ki'.cr. which recently helped ilnod
\ inceni Park Centre. h;;s been studied
by a group ol" specialist scientists for
ihe pasi week.

"Tilery i-DiiL-luilcd '-hm part, uf the
:"i\ jr car. he resiored tu A-cl;iss cundi-
!mn." sLiitl Mainly V\s of L;:ui:hini:
Wi'ti-Ts. :i U>cal mnsukancy.

"Olhcr parts can b<r brought up to B
or C. biu there is a Uit i>f work lo be
Ji inc."

Tlic ri\L-r runs i'min hs source at
Wcsiem Avenue, through the suburbs
of Vincent, BertM. Stirling and
N:ilioi):i. tu ;he nutuL1! al Nahoun
[icach.
"I'lii* study wa.s parr «f a Water

Research Coinmissum iW'RC' project
•ti plan the reri.!bilit;:ti;m of '.he river
following international methods

1 fys received hiiidiiig from WRC to
undertake the planning.

"I am L-onsuiiing speviaiist MrientiNt-..
II;L* n!Liiiic;pain\ and ihe greaier East

London conmuinity." Uys said.
"Once the saenn!lc result are :i%ail-

.ible ihe pulilic v îll he included in ;he
planning process."

Bui (here are no funds yet to imple-
ment a rehabilitation plan.

Uys hopes there will be gradual pub-
!tc and private buy-in, as has happened
in other parts of ihe world.

"We hope businesses, schools, chur-
ches and the public in the area will
contribute inl'onnaimn. labour, exper-
tise, materials or funds to upgrading
the riven "

Although r.iaiiv sections are very
degraded by every kind of urban
impact, the m e r has the potential ;.-i
recover.

"With a link* help and a lot of energy,
the Ihlanza team hopes to snon declare
it un-politically correct to call the
Ihianza River me Turd\ '" says Uys.

interested parjes Jan conrac! Mandy
Uvs at Lau-Jtiinc Waiers 082 35b 'JS.Vb
— DDC
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RECENTLY had the
opportunity to join .1
team making a close

study of one nf East
London's local rivers,
the [hianza. and I realis-
es again the importance
of looking beyond the
garden walls, at the hig-
her picture.

Our rivers nuke the
Eastern Cape arguably
one of die most scenic
places to live in South
Africa and they beautify
and give breath to our
cities. Many urban resi-
dences border on
streams .tnd rivers and
inextricably affect (hem,
and in turn .ire affected
by them; the very same
rivers thai flow into the
sea past our beaches
where residents and vis-
itor1; alike love io relax.

As gardeners our aim
;s :o beautify our homes,
but by doing so respon-
sibly we can also con-
tribute to the conserva-
:ion of our greater iur-
•oundtngs. Apart from
.he obvious pollution to
riven with solid fitter
.discarded by uncon-
.cious Jitterbugs, urban
ivers are also affected by the way
lome owners regulate drainage
>n their properties.
A common problem is the

mlawful channelling of storm
vater drainage into the sewer sys-
em. When a number of house-
tolds are doing this, the sewer
ystein becomes overloaded wuh
he extra volume of fluid which it
•••as not designed to handle, and
pills over.
Where sewer lines run along-

Gardening
with Debbie

Reynhardt

S F T " • • " • * ' J

side overs the water becomes
contaminated and fish, frogs,
insects and other organisms main-
taining the ecosystem are
destroyed, turning the nver from
.in asset into a health hazard-

By law. landouners are required
10 accept water from neighbour-
ing properties adjacent or above
ihem and then in mm nave to
channel this water downwards
onto [he next property or into the
street.

Where the volume of the run off

is increased significant-
ly or drastic changes 10
ground level are made,
suitable measures to
deal with water How
should be made. One
way of dealing with
damp areas in the gar-
den is to plant a bon
garden with plants such
as arum lilies, tree ferns
and sedge grasses.

Trie plants act as a
sponge and slow the
flow of water during
periods o! high rainfall.
Solid walls :U the lowest
point uf ;he property cre-
ate a dam effect during
flash floods. which
increases damage K.m the
property beiow if the
wail breaks. Damage
can be minimised by
converting these to more
permeable structures.

The excessive use of
dangerous chemicals
such as pesticides and
herbicides should be
avoided so as not to con-
taminate grour.dw.ner
which -art then subse-
quently leach into our
streams. Swimming pool
backwash may also
become a hazard when

the chlorine laden water is dis-
charged directly into running
streams by home owners living
adjacent to them.

The streams and rivers that have
such an influence on our live-- JSC
likewise affected by all our
actions.

It is said that water is one of the
strongest forces in nature, but it is
also one of the most vulnerable
and susceDtible to abuse.

Win a book on
flower arranging

TODAY' we're giving away a
copy of Jenny Raworth'-;
Creating Flowdr Displays, a

beautifully presented expert guide
for both novices and experienced
flower arrangers. Published by
New Holland Publishers, this use-
ful book features clear, step-by-
step instructions for a variety oi
projects, including table and fes-
tive Jispiavs, each with alossv

photographs illustrating every
step. There are more than 20 easy
ideas for displays using artifical
and fresh fruit, foliage and (low-
ers.

To stand a chance ot winning,
send your contact details to
Flower Displav CoiHperaion,
Daily Dispatch Features Depart-
ment, Box 131. Eait London,
5200. to reach us before Friday.
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An Interview with a South African River-Restorer

S outh Africa's rivers and streams are under stress. Dams, diversions, pollution, invasive exotic species, land

clearing and wetlands drainage are j'jsr a few of :he problems afflicting the nation's !9 major river sys-

tems.The government is struggling :o balance human needs with ecological requirements, but with rivers

already over-strstched and an asclmated increase i~ water demand of over 50% in the next 30 years. It's an

uphill battlc.^he ssrriJ-arid country is one of 25 African nations expected to be classified as water-scarce or

water-stressed by 2G25. S o u " Africa's vv-rer stress "s even spreading to its ne^hbors* darns in Swaziland and

_esotho diver: rivers fc^ USE in South A'nca's bigger economy, but both cf these countries are expected to

join the water-stressed ranks cv 2C15 as wet!. At the front lines are people like M.andy Uys, who is working to

restore rvers. Uys g~ew up near the DCMuted Eraamfontein Sp-urc — a tributary of the Crocodile River north

of Johannesburg. Her background in freshwater ecology and years of experience in river-health monitoring led

her to the oractico o r sustainable rver resto;~icion.

If Hit: Cenrrii'iv speaking, what is the
suite ofSoutli Africa's rivers?
MTJ: Rivers in this countrv arc in moderate
to poor health - although sonic are better
than others. According to tiic National Sta;e
of the Environment Report, even major
nver in South Africa has been regulated for
water supply. Tins is ,i tough problem, espe-
cially si net in man;, tatchmen's tht need for
water exceeds sujriiy. Smith Africa has taken
various steps to categorize die Mate cf its
rivers, which, is a i;t,nij first step. Therv is a
national program on river ric.iir.ri funded bv
the Popart men! oi Water \ttairs and Forest r.
•'OWAF"!, vvhiih monitors the environmental
state (if rivers. There is also DWAF's classifi-
cation system which describes the current
stale of the nation's rivers. Most of our rivers
art- impacted tn varying decrees, as a result
of imposed hydrologies! changes (damming,
imcr-basin transfers, etc.), clearing of ripari-
an /ones, water pollution, exotic plant inva-
sions, urbanization, and poor catchment
mamigemeri.

: I'hiii arv sonic of the tmsii'r?
things you see on the horizon for the
a at ion's :;;!ii'ni(;v',. tt?iu smite of
the nirftiir es?
Ml: There are m.iity posit:\es on the hori-
/.on. Perhaps the ,%ey one is that the 1:>̂ S
National Water Act requires that liefore. an\
river w,i[er is allocated by the department r'or
abstraefmn or use, an T.colo'-iicai and
Hu:nan Reserve" mus: be determined for that
svstem. The [-.colo îcii Resen/e is the quanti-
ty and quality of water (and its distribution
:n tiiin'i required to maintain and protect the
aqsiariL ccosvstem J:UJ enable sii

df\elopnieiit ot the relevant water resources.
The Munun Reserve ii the quantitv and qtial-
itv or water required to satisfy basic needs of
people in the catchment. But or" the 50-iiO
reserves that have !xvn (icrerniined for vari-
ous parts of rivers, none have yet been imple-
mented. Implementation will p:obabi\- come
on the Larger systems first. Also, virtuallv no
reserve-related environmental flow monitor-
ing has been set in place. As with all policy,
no matter how grxx! it is, it's powerless until
:t can be enacted.

The negaiivf side of things, in my view, is
!hat we are wa\ behind much of the rest of
the world in our river rehabilitation strategy.
While wetland rehabilitation has accumulat-
ed a decade or" experience here and is now
receiving considerable attention and funding
from both :)ri\ate and government sources,
there is as vet no coordinated research and
development program for the piactice of
river rehabilitation in South Africa. The ini-
tiatives :o improve waterways are iiener;:IIv
undertaken or. an ad-hoc jasis, with no sran-
duidizjtion or guidelines to assist pbnmni;,
impieinentJtion or evaluation of success. The
majority of the river "rehabilitation" prnjecrs
undert;^cn are biased toward enjiineerins;
requirement^ ratiler than ecological out-
comes. Public awareness need1; to be built,
ijuideiines produced, and legislative frame-
works set .n place to establish river rehabilita-
;ion as a recognised practice in tins country.

IVRR: De:;*rHre the South Ap-ia:n
government's piun to r-jfuibilittite
the nation's rivers and strcasiis.
MU: Tlie determination of the resen/e for
each t:t the country's major riven is consid-

ered a major step toward re-establishing the
health of our rivers, but flow and water qual-
ity issues ;:re only part of a rehabilitation
effort. To m\ knowledge, IHVAj. has no for-
mal plan as yet to rehabilitate the nation's
rivers and streams. Although rehabilitation is
embedded in the National Water Act, the
National Environmental Management Act
and other .egisiatum, there is a_s yet no leg-
islative iramework in place to provide for the
definition and effective deliver}' of polity.

The puraMafal research and funding
agency. Water Research Commission (VVRG,
nas announced its intention to launch a
research programme for river rehabilitation
in 2004. Although it is too early to speculate,
i have always envisaged that the ideal pro
gram would IK- strongh linked h> the ".*\VAF
reserve determination process, to local
authority initiatives, the national River
Health Programme, Working for Water (a
program to clear alien vegetation, which can
suck up much more grnundwatcr than native
vegetation], dud wetland rehabilitation initia-
tives, amongst others. But this is work in
progress, ;:nd there is still much to do!

ii "Si': U7iii£ are some of the most
effective solutions for /Hi**,!,1 Sout}>
Aji-iiLt'% greatest prnhlenis uiiti its
rivers ami streams?
ML: We h<ivi. many problems, and the effec-
tive solutions art- not ai. at our fingertips as
vet. From a human health point of view,
water quality is a huge problem. It has been
reported that at k-jst u50 South Africans die
of diarrhea every day. In rural areas, the
drinking of contaminated river water has in
iiie past few war. resulted in man) deaths
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due to cholera, t his is only one of a number
of water-borne diseases. I'ossihle solutions in
this case include increased funding and
input into health care and health education
in rural areas; and ongoing efforts to provide
clean piped water and adequate sanitation to
these areas.

From a river point of view, the consider-
able damage caused to river catchments by
invasive alien vegetation encroachment is
being addressed at a major scale by the
Vorking for Water programme, managed by

"OVVAE This program has been effective in
meeting the needs of J vast number of
unemployed individuals, who have been
trained ;u:d paid tn remove alien vegetation
from their local catchments. Over the past
five or so years, a large number of catch-
ments have been cleared of invasive vegeta-
tion. The aims Lire alien control, the return
ofcloser-ro-natural flow in these catch-
ments, and lhe reestablishment of indige-
nous riparian vegetation. A subsidiary of this
program.. Working for Wetlands, is rbcussed
on wetland delineation, rehabilitation and
management. These programs are highly
effective solutions to both social and envi-
ronmental problems, combining resource
management and protection with capacity
building and poverty alleviation.

Fhe nation's urban river. ,ire possibiv the
area in which there is the greatest need for

solutions in terms of water quality and physi-
cal rehabilhation. At present, s;orm water
and flood-control management are still con-
sidered the major urban issues, and these are
commonlv solved by engineering applica-
tions. The bio-engineering approaches -
using natural materials to remedy structural
or hydrological problems in riven, rather
than resorting to concrete - that are being
tried in the US, UX, Australia and elsewhere
have not yet been adopted to any significant
extent here. Catchment-scale planning, man-
agement and rehabilitation guidelines for
urban rivers would be one solution which
could be applied at a local authority level.

WRR: Describe the restoration
project you tir? working on for the
Ihiiitiza River.
MU: The llilaiua River runs through the
suburbs of East London, on the east coast.
This iirtie river, in its length ot only 6km.
has been exposed to even'' urban impact pos-
sible, including a shopping center being
built over its channel! It has severe water
quality problems and therefore health impli-
cations, as the river flows into a famous surf-
ing beach. Having been involved with this
system for a few vears with a local commit-
tee., we ahead'." had a vision for the river, but
needed the scientific work to be done to
determine what was possible in terms of

rehabilitation. In November 2002, a team of
eight specialists did a week ot" rieldwork at
the river to determine its present condition
in terms of geomorphology, water quality
and quantity, riparian vegetation, fish and
invertebrates, and estuarine aspects. We will
define likely pre-impact (natural) condition,
a present condition, and a future attainable
condition for each ot the parameters. A
series of objectives will provide the detail as
to what is required in order to address the
current problems.

\VRR: In your work to restore this
river, you have said: "The best gift
we could give this city would be the
skills to bring their rivers buck to life."
WJiat kinds af skills do you etnhitm
citizens learning that will enable
them to become actively Involved in
river restoration? How important is
citizen involvement in maintaining
the health nfrivers?
ML': I'd say it is largely a matter of citizens
becoming aware. Firstly the public needs Eo
be equipped with some basics: that the river
is a system which functions at the scale of
rhe catchment rather than just the channel,
and that rehabilitation takes decades rather
than years. Also, how the river works, both
at a physical level (flow, water chemistry,
geomorphology] and at the biological level
irish, plants, invertebrates). Once there is
some understanding of these fundamentals,
basic skills would include the ability to iden-
tify1 alien and indigenous vegetation, and the
signs that indicate that physical catchment
problems exist - for example that channel
incision may indicate excessively high urban
flows; bank instability- may relate to the
clearing of the indigenous riparian zone, gul-
lying or cattle trampling; sedimentation in
an otherwise bedrock channel can signify
upstream erosion; excessive algal growth
indicates eutrophication; alien invaders are a
sign of disturbance; discoloration may indi-
cate water quality deterioration. They also
need to understand their role in these
impacts: for example, the effect that leading
one's storm water drain into the sewage sys-
tem can have on sewerage pipe capacity land
why sewage systems can spill into rivers).

Then there are the simple guidelines
which inform the public "what now." What
the principles of rehabilitation are; what
aspects ot the degraded system should be
looked at first; what questions to ask and

continued on page ! I
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Interview continued from p,igc H

whi) to ask IlK'iii i l l ; who lonttols what
(authorities and jinisdklions); how to luid
mil what ilic i lu-i looked Iil.<• hislonuillv;
wlm to contact to piovide i-spi'il advice; the
concepts of historic, present iiiul attainable
future lotntiljnns ami who is tr.iitk'il lo pm
vide this inpul; eH. I hese aie tin* sitih o!
skills wl iu l i empower loii i i iumilies to bciiin
llu'h own l iu't rehabilitation projects. D m r
llii-iL1 is unilfisl.nnlinji ol uli.it h winni; M\>\
how diltn nil il is to l i \ it. I also think ih.it
publk lobln'»• 1 >• ol local authorities .Hid
politicians would inciease, whii.li would he
.in enormous help

U'ItU: If tost iituf \mUtiis WTIT no hsm;
what won I (I river restoration work he
tihlr to tunttnplish, u\hix what tools?
M l ' : In urh.in ,iu';is, ix-liahMit.itif>ri ci

n-sliiriilnxi wimlil, H U T l inn; h,i\ip an cnoi
JUIS diet I Iu)lh DM I he Limhiiipi.1 ,m<l

Uiosc living in i l . Ketuniini; iii 'stlii ' lkiilly
pli'.ising, ck-itii, IKMUIIV ,K|iiatii' ivcisysU'ins
to uihiiii iirviis, loi i\\;impU', WOIIM not nnlv
u'simv h;il;itur iiinl (.-lU'ijiy to ilu- M.ihnal
fiolo^y, tootl \\x\) and (iiiiroi.lim.itc. I ml
wmikl also .illonl huiiKins \\\v i li.inii.' to i r
I'stahlish ,i ri'latiotiship with Ilu-11ini|">lt'\
t.iiuily ot n.iliiiv. l.vi.'ii i l rivcis wen- imt

l l ' S l d l l ' l l t l > l l l l ' i l l l i l l l l l . i l s l a t C , I ' l l l S U I M f -

thmj; H'Stmlilinj; it, Ihr psvihulo^lui

of having a uiur ilamainxt, il.ui;;cioiis i lwi
"icluini'd" in yooil tuin 11oiiiiI onif.'f as a
vile (iiirii (.oiikloi lo a town oi n^mti
would he sinnilu\mt.

Tin' llaivalidii word lor w.itt'V is wai,
wl i i th kpii'sunts JIHIIKI.IIKI.1 A\U\ wi'allll,
Wiii is ,i Iitc-ton i., I,IIhu than a unnniodilv
IVrhaps tin- L'tluit and i ost thai il t.ikrs us lo
K'tum l i v m to sonif l l i in^ n'scinhlin^ their
n.itin.il st.ilr will put \\\ uoil-iiidi;yM'Mis cul
lini's in mind ih.il n.iiiiic is '.v.n h,-\<>nd ;in
.iiiH'iiit\, iind that walei is tar jjiiMlt1! than a
lesoiin i1. I ivould like In think thai u'stoia-
lion umld i'vfiitiMll\ ' atcomplivh lhal soil ol
shit! in luiinan ideas.

As In the tools •• well, nb\ HWSW une
iK'i-iK iipinopiiaU' poli: \, fvju'iiist-. skilli'ii
individuals with e\p»•lieiuc in Ilie l i i ld ol
rivci s< k'liu1 arid mana^ciniiit, at id .m
UMdeislaiulinj; ol ihe iniiu iplcs of rivei and
•;(dim iv.iti'i• t-i i i i i i ' ir i ir i;;. Hut uitluuit eilthn-
si.isni, tlk'lidliness and doy^ed (.•oininitnn'iit.
even the ntn.sl skillat pioffssional will fail lo
iH'liii'w lun^-ti-rm IVMIIIS. Th.it is why i i im-
nninttx pfojeils. intormed by s|K'ci;ilists. are
MII 11 a j^ii'iil \\,iv tn i.ukk' resit»ration. M\
oivn t'.xjH'i'ieiia1 is thai smxvsstul reliabilita-
lion i'L'i|iiires an imstopjiably posiliw
drixinj; the pro|ei I almost lull time.

UUIl: Uhut is ytmt uiv/i for South
Afrlai's rivers for the in'if )cur?
Ml 1 : I irslh, i losi't to-naMnal llou le^inies!
I hat is, tor dammed l iwis. implemenlatiou
ni environmental How ii'leasrs, wiicre possi-
ble, and vaietul m.nia^eiui'nl ol absliailion
i.iles and tlow ledmtion at livilk-s tlowii-
MllMlll. Ap|i|o|inale llous ,H tile lii^hl times
ol Ihe. yeai wnultl bi inj; main1 kilnnu'lies ul
l iw r atid esluaiks hat i to lile MH\ hakim *•.
I'm tnban streams, i.losei In natural Ilin1.
u^iliK's would lequiii1 a ilnrvase in the
amount ol paved suilati's Me., an ijRn-ase in
pcinn-ahililx), a ivilliiH;n<-.s lo irv proxies
si\e >.(orin w.itei iiKina^'fiietii .)|>pioa< lies
and Ikiod unit tol ineasui's. and the ailop-
lion ol bio-erijiineerini; .lppmaiht's,

Set.ondlv, iiHie.ised walei demand in.in-
aLii'inenl and awareness I hereof. Vast quanti-
ties ol water are washd bv industry, weallhv
hoiik'onners, laruieis ami leak\ pipes! A
stroni; media iampai,i;n lo aeate awaieness
ol Ihe staiuty .ind value ol our water
lesomces would certainl\' help, as would
implementation ol sliding larit't's. There was
a i.ise a while baik in llemianus wheie Ihe
need toi a watei-supply d,un was drt iiin-
wnleii purely through imposed tlemand
maiia^eiueiH. I his is the soil ut use-studv
n hi* h needs t" he UM'd to ihallenj;e other

tii's to do likewise. •
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The in Ian za River
The ihlanza River trickles through the 'burbs of East London, from Vincent through Berea,

Stirling and Nahoon collecting little but pollution, until it spills into the sea at our world-famous
surfing spot, Nahoon Beach. It often spits horrendously contaminated water into the surf zone

where our young surfers catch their ritual daily waves.
Ask people about it, and they will acknowledge it as "oh, that drainage ditch..." or "that

servitude". Now these constitute serious insults to a river. If the Ihlanza could speak, it would
have some filthy language of its own about the earthlings who have caused it such shame.

Here are three stories about local people who are working to fix the river and — as importantly
v.. — to fix our attitude about all the rivers that flow through the 'burbs.

Ihlanza River cleanup
By Aubrey Pepler.
Grade 7 seiDorne

Teacher

I :-'ELT Uii' ttco<i fur
the Selljorne boys Lo
bei-oine iinwicfii'c in

the ociminiiriily, and we
deikl'-it lit tnkt oil the
ck-anin-4 of p.-irt of tiie
Ihlanr.a Iti t .ras part c>t
nrir OiilcoiiivS iSusert
Education H)HE) cur
ncuiLim

After a niiiuber »f
meetings with Ward
^tiuni'illtir. Mrs Avis
Rons ami RulTaio City
Muiiicipiility Director
of Social Jrnl Ki:olot;i-
rat iit-rviLfs. Mr Willie
Maritz. >n- set a ifale
for the cleanup.

Tho_ idc.Tw.rs to rle.ir
pollution Iroiii one or
mure si-ctions <<f the
river and to capture
the data rrejr'itng the
type of pollution »e
extracted from the
river onto ii.ita record-
ing sheets.

This would be trans-
ferred lo computer-
based spre.idsheels by
the pupili themselves.
and graphs would be
created from (his tiata.

The boys worked
evtrenicly hard and it
was a fantastic exer-
cise — it <>pen«l their
eyes In how this river
area had neon -lbused
by people

By Pupils Rhuben
Jacobs and Johan

Janse van
Rensburg

ALL THE Solh..nie
Grade 7's were
excited and full of

energy, dressed in okl
clothing and wearing
rnhtn.T gloves, ready
for their river clean-up.

This was definitely
not something you SAW
every day

This was a wonderful
experience as every-
body l.o.ik part in the
clean up and learnt
how impurt.int it is to
conserve our beautiful
planel-

ll was a sunnv Friday
morning rin May irt All
the boys wure sent to
clean up Jhe Ehliinza
River in Nalioim

.Many of the boys'
moms hflpc-d with
transport to and from
the river. We were not
just cleaning (he river,
but recunlirn; the
.tuioimt of refuse col-
la ted in tlie nv«r.

The refuse was
recorded into uuioy dif-
ferent caleK'ines such
as piasucs. rubber,
glass and metal.

After all the refuse
had been recorded,
they were sent to Dr
Mandy Uys who has
been studying the river
in depth lor a long
time. She has added
our information to tier
slu dies.

This will hopefully
prove to be helpful in

the Juturc conservation
of the river.

Ai we arrived .it Itie
river ne:tr CaUv.iy .inrf
Roslm Ruads. we met
up with Chrislo Hunt,
tlie t.'uusuil Conserva-
tion Officer from the
.'Vquanuui.

i.'linslo was our lint
train the municipality
lor this exorcist:, fie
made sure that we
wt're .ill wearing sluves
ami «umboot> before
w« sot into the river.

|[p .lividoii the biiy^
into lwi> main ^ruups.

One gruup started at
the moat southern end
of the river section
lUalway Road) and the
uttier group started at
thf mast northern caJ
of the section <Drake
l(oad>.

Ajbrey P<:pler, our
teacher and !lie organ-
iser oi' the river clean-
up, said Uul we would
work our way towards
the oiid(f!>; of 'he sec-
lion, picking up jl! the
refuse on the way until
the two groups met

The boys collected
the articles found in
the river, and brought
it to a central point
where the data captur-
en lodged the informa-
tion onto specially pre-
pared sheets.

ll was absolutely
anuum; to see what
-iiirt t>f refuse had heen
found in the river and
aLouf; the banks that
day

From small things
(like metal pieces and
cardboard boxes) to
man: rare items like a
larne broken oven and

It was hard work for
everyone. We had a few
snack breaks inbe-
tween, but we actually
didn't want to >Lop
clejnini; the river

One of the main
problems fliat we found
all over the banks of
the [hlanza Riv»r WJS
the number )f plastic
bjiy Plastic bags
clearly stjod nut as a
problem on tiie
records, as this catego-
ry dwarfed lh« other
refuse categories.

Unce the data had
been captured, it was
placed ;nto bUck bjys
and taken away by
Clinsio The inforraa-
tiou we jjot was to be
used to make graphs
ti£Uig spreadsheets on
tlie Lzomputer.

We are sure that
everyone who partici-
pated in (.lie clean-up
learnt something new
and realised h<nv
importanl it is to ciin-
servu the natural envi-
ronment.

And of course, every-
one had a loi of fun
cleaning the Ihlanza
River

RIVER SeSCUGRS: Salborne boys decided to take on tha cleaning a section of the Ihlanza fliver as part
of tfteir Outcomes Based Education (OSE) curriculum.

Changing the filth
back to the ihlanza

By Mandy Uys

THIS little nvrr. ID its length of less (ban hkut.
has been eipuiiMi Ui every urliau impact possi-
ble.

Its channel ha.s bern smicnud and concreiflin.-d
in several fet'tiiiDs (for floiid protection): the ori^'i-
Dal clunnt;! has been moved: it ruus under mails
and bridges; its bants have been cleared; [I'llluliun
and sewage are tomoiouplace tn it; jnii. wurst of
all. it has been limit mcr by a ih«(jping cenire in
Vincent.

liavine been involved with this system fur a few
years wilb a lucal committee. »e already had a
visiua fur the tmiiritvcDient of I be river, tjul uetrtpti
some scieDtific work lu IK done lo plan for its reha-
bilitation. In this sort DI" planning, one needs lu
take the whole river iota account, not just j few
shorl sections.

The project «•« have lieea busy ivith for a year
now is funded by the Wjltr Ki-si-.ircli Cuniisiiiiiuii
of SA. an (irganisjtiun which backs must uf the
major water research in the eouplrr.

The aim of the ivork is lest part uf the 12- t̂fp
Anitraiian streum rchabiliuiiuu nielboU. ind in io
do I in; to come up with j plan for the rehabilitation
of the m»st degraded sections 'if Ihlan/a. The pru-
ject funding covers fur the rchabiliLition-piannini;
exercise only, and we taupe to ;et further funding
from Ini-al snurces far the actual rchabilitaliuu.

In November 20«K. J loam of eiijhl icirntisls did
a week nf fieldui>rk Jl the river [a nark aut the
"present stale" aftiie river, how bjdly Jiffcrent sec-
tinns were degraded, anil ithat it would take tn
im|>rovi: them. We looked at genmorphnloily, bauk
veifftation. fish and invertebrates i river bugs), and
the estuary.

The river was divided up into live different land-
Qit lonES, ten ri«T vc«meols jnd thirty rtn:r
reaches to make it easier to almty it for the project.

The information w« ;athereil. and the planning
for rEliabilllatiou will be done using computerised
QUps. one per River Keith. For iraoh Eeacn. we

Deed to work out wba( Ihe river luokrd tikr ticfuri;
humans settle, what it liHiks like uuw [JIHJ wbyi.
and «hat ii pussibly could louk like in ihc fmiif if
»e spent enough time and nrnnrf films it and i«t
the right tyi>e of experts involv«l.

We then conic up with qo;iis or ntijectivrs for
etch River KL-JCII. and these will be shown on the
maps. At Lh.L end of thr project, \te will produce -i
report shuwinj; the results of this exrrcis*.

So far. the river m its prrs^ut ilau- is not! no tint:
sreaL Bm it has potential if at- clean it up jnd
make siimr changes over Unit. The laok uf fish, jnd
Ihe toai;h hu^s living in tbe nvcr can lx* blaninl <tu
poor water iiialily ami rjtlier-loo-fi'Sular leaky
•.ewers. But were nurkioK on Ihal̂

tlucb of the \-r«ctation alun^ the U|i[>rr ritvr has
been cleared jurt replareil by !;ra.s.= -iml ciulif Irres
and planis. but in lower sections of the river. J
group nf residents are ;;jttiering lt> plant indige-
nous river lures I This ii an inspiriu^ initiative.

Closer to Ihe estuary, the forest and river are -till
in 3 fairly ^UIM! i:uniiitiiiii and nrcd to be pratected.
It woold br J fine thins if. by the end ofour pr-in-ct.
more [otji KJSI l.onilon^rs and till.- .>]uoiiipuii(>
were an board with this initiative to transform thr
••crufTy stream luck to tbe clean Ihlania.

The Hawaiian word for water is wai. -.viiith
means abundance and wealth. Whrn llauaiians
talk about wai they refer to J life-force, ratbrr than
a comuwHtiiy.

Perhaps the etT.nl and c»st it takes to return
rivers to ^omclhin^ close to their natural ilale uiil
rcuiiud its all thai nature is more than jn jntrnity.
and thai water is more im|ntrtant than z rcsoiirr^-

I would like to think that our m ulna I involve-
ment in the rehabilitation of damaged rivers rosld
gradually lejd to lhat sort of chaage ID human
Ihinkmg.

• Dr Mandy Uys runs a consultancy called
Laughing Waters and is involved in aquatic
research. She is based in tiouubie. in East LomJoQ.





Table 1: Target Water Quality Ranges:

Variable

pH

EC (mS/m)

-pqiBOC

DSieoc

ss .8oc

NH3asN

PV(4-h)asO2

o-PO,, as P

Al

Cd

Co

Cu

Cr (Total)

Fe

Pb

Mn

Ni

V

Zn

Het. Plate Count Count / ml

Total Coliforms MPN / 100ml

E.coli I MPN / 100ml

Recreationa
I Use

(DWAF,
1996a)

6.5-8.5

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0-30

0 - 130

Guidelines as listed In DWAF (1996a and b)

Aquatic Ecosystems
(DWAF, 1996b)

Values should not be allowed to vary from background pH values by whichever is the more conservative of: more than 0.5 of a pH unit or greater
than 5%

•

-

-

Background TSS should be < 100 mg//, and increase in TSS concentrations should be limited to < 10% of background levels

s 7 ug N//

-

< 5 ug// Is considered sufficiently low to reduce the likelihood of algal and other plant growth

s 10 ^g//

S 0.40 ug" (depending on water hardness*)

-

£ 1.4 ug// (depending on water hardness)

Cr(VI):s7ug//
Cr(lll):s 12 ug//

Fe should not vary by more than 10% from background concentration

s 1.2 ug// (depending on water hardness)

180 ug//

-

-

s 2 Mg//

-

-

-

3-2
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SUMMARY REPORT : WATER QUALITY MONITORING

IHLANZA STREAM AT CHAMBERLAIN ROAD

From : 01 Jan 2003
To : 03 Jun 2003

PH
Conductivity (mS/m)
Ammonia Nitrogen as N

Permanganate Value (4-h) as 02

Orthophosphate as P
Dissolved Oxygen (% Sat.)
Aluminium as Al
Cadmium as Cd

Cobalt as Co
Copper as Cu

Chromium (total) as Cr
Iron as Fe

Lead as Pb

Manganese as Mn

Mickel as Ni
Vanadium as Va

Zinc as 2n
Heterotrophic plate count (count/ml)

Total conforms (MPN/100m!)
E.coli I (MPN/100ml)

n
29
29
29

29

27
25
1
1

1
1

1
1

1

1

1
1

1

29
29

29

Max
8.9

233.0
8.51

45.2
9.7

92.00
0.35

0.00

0.00
0.00

0.05
0.16

0.00

0.13

0.00
0.00

0.00

4000001

1100001
1100000

Mln
7.3

32.7
0.04

2,0

0.5
0.0
0.4

0.0

0.0
0.0

0.1
0.2

0.0

0.1

0.0

0.0

0.0

600

9200
23

Median
7.9

125.1
0.36

6.7

1.8
67.0
0.4
0.0

0.0

0.0
0.1
0.2

0.0

0.1

0.0
0.0

0.0

40001

110000
11001

Mean
7.9

121.0
1.37

9.5
2.7

62.9
0.4

0.0

0.0
0.0

0.1
0.2

0.0

0.0

0.1

0.0

0.0
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SUMMARY REPORT : WATER QUALITY MONITORING
IHLANZA STREAM AT GALWAY ROAD

From : 01 Jan 2003
To : 03Jun2003

pH

Conductivity (mS/m)

Ammonia Nitrogen as N

Permanganate Value (4-h) as O2

Orthophosphate as P
Aluminium as Al

Cadmium as Cd

Cobalt as Co

Copper as Cu

Chromium (total) as Cr

ron as Fe

Lead as Pb

Manganese as Mn
Nickel as Ni

Vanadium as Va

Zinc as Zn

Heterotrophlc plate count (count/mi)

Total coliforms (MPN/100ml)
E.coll l(MPN/100ml)

n

27
27

27

27
27

1

1

1

1

1

1

1
1

1

1

1

26
26
26

Max

8.2

164.5

6.28

7.6
3.0

0.24

0.00

0.00
0.04

0.04

0.31

0.00
0.07

0.00

0.00

0.00
40001
11001

11001

Min

7.1
25.3

0.00

0.6

0.3
0.24

0.00

0.00

0.04
0.04

0.31

0.00
0.07

0.00

0.00

0.00
400
430

36

Median

7.9
120.4

0.15

3.8
1.1

0.24

0.00

0.00
0.04

0.04

0.31

0.00

0.07

0.00

0.00

0.00

3400
11001
4600

Mean

7.9

116.9
0.42

3.8

1.2
0.24

0.00

0.00
0.04

0.04

0.31

0.00

0.07

0.00

0.00

0.00

Note: Bacteriological results in excess of a figure are denoted by 01 for statistical purposes.
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Plate 1.1
The river first daylights Into this canalised section. There
is a manhole halfway along the canal. Flow direction
shown.

Plate 1.2
Open sewerage manhole in the concrete canal (see vertical
arrow In Plate 1.3)

Plate 2.1
Steep canalised section of the river downstream of Neale
Road. Direction of flow shown.

Plate 2.2
Canalised section of the river, downstream of Neale Road.
Direction of flow shown

Plate 3.1
Sewage pipe bridge across upper section of the channel in Reach 3, Immediately downstream of Chamberlain Rd bridge.

4-1



Plate 3.2 Extensive dumping on the left bank of the river immediately downstream of Chamberlain Road. Note the steep left
bank (reclaimed). The manhole at bottom left is the same as that shown in Plate 3.1. Position of channel and flow direction
shown by arrow.

Plate 4.1 Steep exposed left bank in mid-Reach 4.

Plate 4.2 Mid Reach 4. Thin arrow shows direction of flow. Wide arrow shows the flow path over-bank during 2002 floods Plate 4.3 Reach 4 as viewed from the bridge downstream
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Plate 5.1 Channel at top of Reach 5 Plate 5.2 Gabion-stabilised right bank in
mid-Reach 5

Plate 5.4. Lower end of the reach, showing the vegetated gabion stabilisation on the right
bank of the river. Channel and ffow direction shown with an arrow.

Plate 5.3 Looking upstream mid-Reach, note undercut banks on right of picture (arrow)

Plate 6.1 U-shaped earth channel in Reach 6.
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Plate 6.2 Panoramic view of Reaches 6 and 7 from the left bank, showing a b.mkfull flow following the August 2002 floods. Note the sedimentation on the right bank.

Plate 6.3 Bridge with culverts over mid-Reach 6. Note
the bank scour downstream of the bridge.

Plate 6.4 Stormwater input point into Reach 6 from right bank Plate 7.1 Reach 7 immediately downstream of concrete-
encased cross channel sewage pipes
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Plate 7.2 Top and middle of Reach 7. Note the steeply eroded right bank on the outer bend. Note the indigenous riparian
vegetation on the banks lower in the section

Plate 8.1 Culvert bridge at the upper end of Reach 8

Plate 8.2 The river In Reach 8 (looking downstream) Plate 8.3 Note channel Incision in the middle sections of
Reach 8

Plate 9.1 A view of the environs of Reach 9 (looking
downstream from the road). This reach Is relatively
Inaccessible.
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Plate 10.1 Stilling well at top of Reach 10, receiving flows from the box culvert which runs beneath North East Expressway
and Old Transkei Road

Plate 10.3 Greg Brett (left) and Anton Bok (right) electrofishing a pool in lower
Reach 10. Note the channel incision, the exposed, vertical state of both banks,
and the disconnection of channel and floodplain.

Plate 10.2 Blockage in the stilling well

Plate 10.4. Part of the specialist study team stand on the right bank at the lower end of Reach 10.
Note the state of the right bank (left side of photo) and the water level relative to the floodplain
level. L-R: Greg Brett, Lesley McGwynne, Anton Bok, Emile Plumstead, Debbie Reynhart.
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Plate 11.1 Lower Reach 11, soon after August 2002 floods. Plate 11.2 Bedrock section, looking downstream. Note
incised banks

Plate 12.1 Looking downstream. Note channel Incision.

Plate 13.1 Concrete canal in Reach 13. Plate 14.1. Pool created by scour immediately downstream
of the canal. Picture taken soon after 2002 floods, when
large quantities of soapy water were discharged down the
river after cleaning out Vincent Park Centre

Plate 14.2 Selborne Grade 7 Pupils having collected litter
from the Ihlanza channel in Reaches 14-17
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Plate 15.1 Top of Reach 15, downstream of Schulz Road bridge, showing the floodplain on the left bank cleared for
development (this has been In a similar state for several years).

Plate 17.1. Selborne Grade 7 pupils categorizing waste
collected from the river in this and upstream reaches.

Plate 17.2. Bedrock sill across the river In Reach 17 Plate 17.3 Galway Road bridge. Note angle of bridge relative to channel.
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Plate 18.1. Galway Road bridge at top of Reach 18
(looking upstream). This bridge had to be stabilised
following the 2002 floods.

Plate 18.2. Reach 18, downstream of Galway Road bridge.
Note the reed encroachment and the sewage pipebridge
across the channel.

Plate 18.3 Close-up of slow, constant leak in sewage
pipebridge, where raw sewage trickles into the river.

Plate 19.1. Bedrock cliffs and boulder section in lower reach Plate 19.2 Overhead sewage pipe bridge near lower end of Reach 19
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Plate 21.1 Spof Reach 21. Banks invaded wi th aliens
and sedimentation relatively extensive.

Plate 21.2 Lower end of the reach showing the extensive Invasion by alien vegetation

Plate 22. Reach 22 looking downstream from top of the left bank. Note extensive alien creepers and clearing on left bank. Plate 22.2 Note sedimentation on left side of channel
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Reach23. 1 Major tree block in the channel Plate 23.2. Lower end of the reach, looking upstream Plate 23.3 (Locality not exact). Showing erosion and alien
encroachmsnt around sewerage pipeline at top of left bank

Plate 24.1 Upstream of the pipebridge over the channel Plate 25.1 Looking upstream towards weir Plate 26.1 Boulder bed section. Note the canopy cover In
this reach.

4-11



Plate 27.1 Bedrock section Plate 27.2 Lower reaches, open canopy section Plate 28.1 Illustrating the bedrock cliffs In the lower reach

Plate 29.1 Looking upstraam towards the ebb and flow in
Reach 29

Plate 29.2 Looking downstream from the area of ebb and
flow In Reach 29. Note the intactness of the riparian
vegetation _^_____

Reach 29.3 Further downstream the estuary widens and
deepens towards the mouth.
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Plate 30.1 The mouth of the Ihtanza looking from the left bank. Note the concrete bollards used to stabilise the dune {one large section of stabilisation is washed out).
Plate 30.2. The sewage pipe bridge across the estuary In Reach 20. This pipe continues up over the dune system visible in Plate 30.1 and leads to Hood Point Sewerage Treatment Works.

Plate 30.3 The Ihlanza River runs into the sea on the world famous surfing beach, Nahoon. Young learner surfers typically surf near the point at which this river enters the sea.
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DESIGN 1: Stormwater Detention Facility

Max. extended
detention (ED) WSE

Inlet

Plan View

Max. safety storm water surface elevation (WSE)

Max 2-yr storm WSE

Embankment

Riser in
embankment

Outlet
protected
by riprap

Max. ED WSE

Max. 2-yr storm WSE Emergency
spillway

Max. safely slorm WSE

Design 1. Stormwater detention syslem similar to that recommended for construction in Reach 2. Note that the major adjustment to this design would be the enabling of
continuous flow through the system, such that ponding would only occur under extremely high flow conditions or flood. Design from: EPA Handbook for Urban Runoff Pollution
Prevention and Control Planning. EPA/625/R-93/004.
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DESIGN 1 Cont.: Stormwater Detention Facility

Cross Section
Top of embankment

Max. safety slorm WSE

mergsncy spillway Inverted

Riser cfest2-yr storm water management storage

Extended detention (ED) stofaga

Note: Figure not to scale.

Antiseep collars

Design 1. Cross sectional representation of detention system similar to that recommended for construction In Reach 2. Design from Design from; EPA Handbook for Urban Runoff
Pollution Prevention and Control Planning. EPA/625/R-93/004. Note that the major adjustments to this plan, as recommended by Koekemoer (pers.comm.), would involve ensuring
a constant flow through the structure, ensuring that base flows were released to the downstream sections of the river. It is likely that a bidem-lined "leaky pipe" may be used
as a mechanism to prevent excessive sedimentation in the flow-through water.
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Notes on rehabilitation of vegetation on the Ihlanza river:

Species list for the detention pond area at Reach 2:

Tree species are to be planted around the perimeter to screen the pond from the
road. A combination of large and small, pioneer and climax species are to be used:

Syzigium cordatum (Waterberry)
Grewia occidentalis (Crossberry)
Diospyros whyteana (Bladder nut)
Cunonla capensls (Red Alder)
Celtis africana (White stlnkwood)
Halleria lucida (Tree fuschia)
Podocarpus (alcatus (Common Yellowwood)
Ficus sur (Cape fig)
Pittosporum viridiflorum (Cheesewood)
Trema orientalis (Pigeonwood)
Schotia latifolia (Boer boon)

The edges of the detention pond could be planted progressively from the inner limit
closest to the base flow channel to the outer edge with pockets of the following
plants respectively; Mariscus congestus, Cyperus textiles, Zantedescia aethiopica
and Setaria megaphylla, as well as Stenotaphrum secundatum ( which also be
used as a groundcover between the trees and for access paths for maintenance
staff)

Suggested trees species for the replanting of areas In Reach 3 where alien
vegetation Is to be removed,

Podocarpus falcatus (Common Yellowwood)
Harphephyllum caffrum (Wild Plum)
Halleria lucida ( Tree fuschia)
Calodendrum capense (Cape chestnut)
Grewia occidentalis (Crossberry)
Hippobromus pauciflorus (Basterperdepis)
Celtis africana (White stinkwood)
Pittosporum viridiflorum (Cheesewood)

Apodytes dimidiata (White pear)
Cordia caffra (Septee)
Rothmania globosa (September bells)
Dovyalls zeyherli (Wild apricot)

Suggested plants for rehabilitation of the slopes Immediately below the
bridge at the beginning of Reach 5:

- Stenotaphrum secundatum (Buffalo grass) on revetted slope of right bank.
Interspersed with pockets of Dietes grandiflora.
- Plant sedges and rushes or perennial bog plants at the toe of the left bank such
as Mariscus congestus, Juncus krausil and Kniphofla sp. to give continuity with the
planting higher up on this bank.

Suggested woody_s_P_e_c_|es_for_restoratton of the canopy on the right bank of
section 4:

Catodendron capensis (Cape chestnut)
Podocarpus falcatus (Common yellowwood)
Celtis africana {White Stinkwood)
Commiphora harveyil (Red stemmed corkwood)
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DESIGN 2a. Stabilisation and greening of slopes up to 30 degrees.

BICMBC™ leading edge well burled In
JOOrm x 3Wfnn anchor trench

BioMae" toil blinlitt provides both loil
erosion 1 iDoittun lost prevention
protection
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Fixing ptgi (see fixing guidelines)
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DESIGN 2b. Stabilisation and greening of steep slopes 30 to 45 degrees

BlotWulL blwfcat pravJdti both loll iroilsn
protection and moliture Ion protection

'GREENING' STEEP 5LQPES 30* \o

300 mn I 300mm
inchor trtnch

Natural Cut Slopa
or

Rilnfprtid Soil Dink

10mn toil drilling to
Improvi naf/ground contact 1 ifd
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Fixing peg

Fixing peg
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F=ax. [Oil! 70B 3230
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DESIGN 3: Design of Rlffle/poot/run sequence

Plan of oiiglmil channol

Depih contours
(cm) ui low flow

Falten
tree

Reed margin

Plan with proposed
pool lillle sequence

Rlllle
crest

Depth contours
(cm) at low (low

Shallow rlfilei
{Irees planted al bank edge)

20 m

Dfedged pool

Submerg»d vanes
(H0° to bunk 40 cm deep)

Bar lormed Irom
dredged material

Design 3. Planvlew of construction of rapids from large stones, and covered with gravel slightly coarser than the local bed material. See notes In text regarding
stabilisation of riffle areas. Design from Cowx and Welcomme 1998.



DESIGN 3 Cont.: Design of Riffle/pool/run sequence

ongjtudlnal section
10 m

Core of flints/boulders (200-300 mm)
Top fill 40 mm average diameter
10-80 mm size range

Cro39-9ecllon
30 cm 25 cm 30 cm

Depth of fill

Design 3. Longitudinal and cross sectional views of construction of rapids from large stones, and covered with gravel slightly coarser than the local bed material. See
notes In text regarding stabilisation of riffle areas. Design from Cowx and Welcomme 199B.
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DESIGN 4a: Various options for bank stabilisation with planting.

Rooted plants

Tsrramish™ SyitimUnils

GeorexMle

VEGETATED TERRAMESH SYSTEM STRUCTURE

Strutrural Backfill

AfricanXX
it I! i 1 1 1 •

Existing Soil

Horticultural Topsoll

MACCAFERRI
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IECA
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DESIGN 4b: Various options for bank stabilisation with planting.

NOTE
AIL ma ferial i nanufsctured are In
Accordance with SABS 579 ind SABS 1SB0
and conshrucHon mtthodi us id arc in
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DESIGN 4c: Various options for bank stabilisation with planting.

Live branthei and rooted
cuttings In alternati layers
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DESIGN 5. Options for stabilisation of localised bank scour or erosion .

Vcgclolion

(1)

Bloengineered sluicture

13]

15)

(2)

Rock toa

Bench

Methods for bank protection,
incorporating vegetation.

(1) Rocking the toe of the bank and
revegetatlng the bank above the toe
(2) Rocking the tow and stablislng the
bank face with a bio-engineered geo-
grid.
(3) Incorporate reeds directly Into the
rock toe.
(4) Build a trench at the toe f the bank
and revegetate.
(5) Build a peaked stone toe along the
bank and allow the bank to batter and
revegetate behind.

From Rutherfurd et al. (2000).
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DESIGN 6. Stabilisation of bends.

Originul Bunk line x

BuriMull Sli

W u t J

Boulder

\ Fooiur Log

(Above) The use of local material such as tree root wads for bank protection.
Reproduced In Rutherfurd et al. 2000, with permission from Wildland Hydrology.

SECTION

PtAN

/

/ iffa
Urn

/A
jf|7

p* /
ft /1 , •

Longitudinal bank toe protection
strengthened by 'spur dykes'.
Reproduced in Rutherfurd et al. 2000,
with permission from the American Water
Resources Association

(Left) The use of brushing for bank
protection. Reproduced in Rutherfurd et al.
20D1)
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DESIGN 7. Vegetation Berms.

! 41 slo^ln^ bcrrrt, »lth JI nnlnlniuiii
w<al»r dupih nf 1 u cm nl the BhaNu-w cntf?

From: Rehabilitation of Rivers for Fish. Cowx &Welcomme (Eds) 1998
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DESIGN 8a. Recreational Features: Fragrance Gardens.

PLANTING PLAN- PROPOSED FRAGRANT GARDEN, SEGMENT 4 IHLANZA RIVER
SCALE APP.: 1:1OO(A3)
DATE: OCTOBER 2OO3
DRAWN BY: D. REYNHARDT- DOWN TO EARTH DESIGN

All iHlsuit (jiii dan beds to ba bulll hum the same iiialmi
I B using ndltiial stone wtiaia possible, of brick mills
clad wllh amartstiina yaiJan well cladding. Allowance
ilioulo ba moils far Jiainatje In all uf mets baits,

8 > Ground lerel garden bad oinixinail tiy p̂ aii) on nonh side
HIM! slona edging on Euutli aide plam&d wlili a flagrant lose.
HI id oiitililnt gioiiinJuovBi

G * Giouutl level jeKlen bad i;oiiU)inuil by itie path en ilia
sou Hi side aiiij \iy blone edylny uii taw riciili i l Je planiutt
iviili iiayidm lotus and cmnilnt

~ / \ ^r~^-

1 = Raised (jHideii bail t> app liuiyln ul 60 tin .vlin bo rich Inset Planied niih 2 GeideniB
losmiivjldfia aJ,iuLa. Dwsil liaiijsntB Bitjiny anil lia^i^nl ariiuftis in lim^i swiion. I'enriyioy
Is in im |)lentect m a ilaiK b«wn puiy-wwd (jnJ in the seuiuit beuvaen bsnch anil palliwej'.
(rninadlriie unround conaisls of I GfliJema ihniiOfttijn.

2 - Raised garOBii bed lo ajifi lielyln ul 70cm - plained «lili B centiBl Briiii^lelain psuclloia
siiiioniutoil v.iUi a llvynib and HBIICI'IVSUIII Hnyuaiiioilun) uilglnu ilpnaya lu Un UKQipuibied
Intu Hid laaitinu LVKII uf Ilils Omt

rU'"'J i^€

Raised gnrOan bed* H'P Won Ui lieialrt on Diihsr (iria o\ bunch planted wltli l
fij, Vsnaysied Myilla Sweet violet BIKI LWUHI vuitieiia

Lil'ins otPsimyrovHi mknt ami Iliyine yrciunili:avHi C
Batliona far vilieakhaii acLSSs

4 ° Ruiiwtl uatduil bud 10 JII upp
ind siirfciiiidbii by;
- 3 Standard roieinat^ bushsa umluipihiritaJ wlili Golden i:rnei>lng
• HI * .vedoeof BraiueliiiiiieluiiOefnUMUeUwiLliwhUBalyasiiiii
- H2 a wedge j f Sags end Biatslnjiliani itivmB
- H3 * ivucus ul Swed Basil and Eon de colognn nimi

i) hi cobblestone edqad

uf DO cm. Planldd nllh a Standard Magnulia cenKelly

iacneiiM Mtunn, Palaujiinwm
lad) H«liLiiiysutn leieiilulmin ,

6 • Rms.83 oa'Uan hel app. BOmi pldnicrtmliii
((oSB si.uiilad), Paldiaonidin lurnuiilusuih If.'nu
Agslticsnia i)Htt,llnn (Biichu) and Auuiliosina cllisus

7 • Pulled garden tied BOP- Sinn iiimued with Sal via a Mean a Orltiosir'H'n laliintus,
TulbagMId li^grans aid Eikica|ilmliia a If lea mis

F • Frurglpan dees In DSIK rert. suiiset and peadi and dark pink colaun

B ' R sis oil jaidflii tad ID app. 7 Dem Imiyln wild bench 'ns<9l and planted wlib liiyr»n< bulbi
a a Fia«j(a, To bar tc i t an.I Glmtiolui lonjlcoilli nnd Cursitod mini
JM • leamlmim multipartnuni pleniail iiitrounJIjio bancli beU anj *up|ioned 0/ a wajelBii
jaideii tciuen (min«.
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DESIGN 8b. RECREATIONAL FEATURES - Environmentally friendly skateboard park.

CONCEPT PLAN - PROPOSED SKATEBOARD PARK- SEGMENT 5 I H LANZA RIVER

DATE: OCTOBER 3OO3
DRAWN BY: D.REYNHARDT - DOWN TO EARTH

Spectator bays, am! launches areas as well ns
'•; pipe nnd ' .i pipe sei'tinns are to be
cont.uncil tin (.he miter etlgi'S by wahaniscd
40iiiiii round tube safety failings.

V

Giuitirails are to bo cot'Etnicted of stainless
steel round 5'limn ronrnl tubing with the rail
ends tnmed down for safriy The addition of
screw posts will allow for easy lietylit
adjust merits lu tlie rail

Skate area areas are lo lie constructed out of concrete with surfacing controlled
by sniklhliislitig and trowelling for die purposes of aesthetics, the surface should
prefernbl> be piumented to a design Uiat is congruent wilh the theme of the park
which sliinihl diaw attention to river health nr urban conser\alion issues.

Tree species closest to (lie skate area
perimeter arc to consist of indigenous
evergreen species that shed a minimum of
foliage and flowers relative to other tree
species l i te planting density is to be greatest
near the North-east expressway so as to act
as a muse buffer It is to be lowest on the
East side of the sk;ity park to allow
uninterrupted views over the ihlan^a river
riparian area

Sign.ii>e. lighting, litter bins and ether
street furniture should he compatible
with the theme of the paik as specified
b> the construction design •
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DESIGN 9a: Various options for low, cross-channel weirs (Log)

I' 'I I :<»WHIt<rJ
weir* anil ilami
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DESIGN 9b: Various options for low, cross-channel weirs (Stone)

Crs*a-I*ellon
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DESIGN 9c: Various options for low, cross-channel weirs (Vertclcal Gabion Weir)

The vertical weir is the simplest type, often used for small weirs in a system to control a reach of a stream. An example of a vertical, notched gabion weir is shown. It is
recommended that a fish ramp be built on the downstream face of this weir, as shown in the bottom right Illustration. From River Training Works - Problems
and Solutions - Weirs (African Gabions/ Maccaferrl.Environmental Solutions Kit).

1t -

!

-

uj>-I1*

Low Bloped Weirs (below, In cross-section) across the channel are an additional
option. As the downstream face of this weir Is sloped, It may be angled In such a way
as to enable fish passage, as shown In the Illustration at right. From River Training
Works - Problems and Solutions - Weirs (African Gabions/ Maccaferrl.Environmental
Solutions Kit).

For the construction of the fish ramp (right), the weir crest Is submerged either by
building the rock-ramp at the height of the weir (full-width rock ramp), or by lowering
the weir at the rock ramp to concentrate flow and subsequently increase the depth of
flow over the weir lip at the fishway. From Rutherfurd et al. 2000

Nolch in <i * wen cei l
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DESIGN 10: Grassy Swale .

Schematic Design of an Enhanced Grass Swale

(iMli.«•«»•» lrtfiltt*lH*'>)

Description
Conventional grassed swales are gently sloped, vegetated conveyance ditches in which pollutants are removed from stormwater by filtration through grass and infiltration Into the
soil. Enhanced grass swales (see figure above), or biofilters, use check dams and wide depressions
to increase runoff storage and promote greater settling of pollutants.
Effectiveness
Swales have achieved mixed success in removing participate pollutants, such as suspended solids and trace metals, and are generally unable to remove soluble metals and
nutrients except through infiltration. As noted in Design of Stormwater Filtering Systems (Claytor Dec. 1996)
removal rates are dependent on factors Including-the residence time of water in the swale.
Opportunities for Use
Swales are best used in combination with other treatment BMPs. Their attractiveness is that they can be easily Integrated into landscaping plans and can even replace curb and
gutter in single-family residential subdivisions and highway medians (they are less expensive to install than curb and gutter or underground piping). The suitability of a grassed
swale at a site will depend on the area, slope, and imperviousness of the contributing watershed as well as the dimensions and slope of the swale system.
From:
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From: EPA 1999. Stormwater Technology Fact Sheet: Vegetated Swales. Report No. 832-F-
99-006. US EPA Office of Washington.
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DESIGN 11: Dual Tread Pathway (Walking and Cycling)

J2UAL

Shredded wood fibre - is favoured
because it provides a soft surface
and blends with the natural environment.
Replacement and/or topping up will be
a maintenance requirement.

Concrete - is the recommended surface
for cycling and rollerbladlng, due to its \
load capacity and resistance to erosion
if properly installed. It also has the
lowest maintenance requirements. It
should be lightly textured to prevent
excessive slipperiness when wet.

Handrails - should be constructed from
Polywood or galvanised 40mm round
tubing where possible.
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DESIGN 12: The placement of rip rap in a channel

Riprap Is defined as a permanent, erosion-resistant ground cover of large, loose, angular stone with a geotextlle or granular underlining. It is used to protect culvert Inlets Bnd outlets,
stabilise stream hanks, stabilise stream or drainage channels, and protect siopes and other areas subject to erosion from storrnwater, where vegetative or geotextlle measures are not
adequate or appropriate. This practice significantly reduces erosion and sediment movement.
Riprap may be used In many different locations and ways, for example, along a stream or within a drainage channel, as shown In the above photograph, as a stable lining resistant to
erosion. Riprap applications for channel or slope stabilisation should be designed by a professional familiar with the design of stormwater conveyance structures.

From: http://www.state.tn.us/environment/wpc/sederocontrolhandbook/rr.pdf
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DESIGN 13: Fitness Park .

LAYOUT PLAN - PROPOSED TRIM TRAIL - SEGMENT 6 , IH LANZA RIVER
PATE: OCTOBER 2003
DRAWN BY: D. RtYNHARPT- DOWN TO EARTH

e>0 -
Existing tree canopies

Trees to be planted

Exercise stations

Route

Obstacles are to be constructed out of Polywood timber where possible or wood
harvested from Alien invasive trees. Any metal used in construction
should be galvanised or stainless steel. Litter bins, lighting, signage and other
street furniture match those used elsewhere in reaches 10 - 17.

STATIONS

1 - Log steps
2 - Chain bridge
3 - Clatter bridge
4 - } width balance beam
5 - Double ramp
6 - Exercise /chin up bars

7 -Stilts
8 - Plank walk
9 - Parallel bars
10 - Overhead ladder
11 - Hurdles
12 - Leap Frog posts
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DESIGN 13 Cont. Trim Trail: Perspective view of obstacles for exercise stations

Log steps
(varying heights)

Chain bridge
(3m long)

Clatter bridge
app. 2,5m long, 90cm wide)
respectively. 40cm high)

3 Widtli balance beam
(30cm, 20cm & llkni widths)

Double Kiinips
(app. yOcm wide & between

90cm -2,5m high)

Exercise bars
(total length app 3m

differing heights)

Stilts
(height app. 50cni)

Plank walk
(app. 2,5)11 long, elevated 40cm )

Parallel bats
(app. 2in long, 75cm wide)

Overhead ladder
(heigiit app. 2m, width
app. 75cm. length 3m)

Hurdles
(Different heights for over)

and under, 2ni wide )

Leap Frog posts
(3 sets of 3 at different heights)



DESIGN 14: Various options for the construction offish shelters .

A. Shelter built using a
wooden platform with stone
and earth cover

Slone cover

flhslier built unlng pi MM
and poblonn - ntvur ltodln|, UK

m*

: Dcih llsh »hnl1i>r» •tiowti below
U gabion mni

ly 0.17 n l . ( > j t m
ut e lairaind wrih H l l in l lai go

» 1 .S K 2 m.

SnaUan

t - "mTTmTFffi

-+H+HI

ffHffffHjlllJj:
: • : i M i n n • 1.2

Elovoliait ' ' " ' '

Section

C. Shelter built using concrete pipes, planks
and gabions - River Roding, UK Shelter pipe, 0.5m In

diameter and 1m long

MMMi

Fish shelters created by artificial undertcut banks,
using wooden platforms and stones, planks and
concrete pipes, or planks and gabions. From:
Rehabilitation of Rivers for Fish. Cowx and Welcomme
(Eds) 1998.

Section ' Elevation
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DESIGN 15: Brush mattress bank stabilisation technique.

cload stout stako

hrush

live and dead stout st.nkc spacing
2 (not on tun tor

dead stout stoke driuon on Z-faot centers
eoch vjtty, min imum longLh i. M'i. Teet

Details of the brushmattress technique. Cuttings, pole plantings and live stakes taken from species that sprout readily (in SA, Salix mucronala, the Cape Willow, may be an
appropriate choice) are fairly resistant to erosion and can be used low on the bank. These also provide moderation of flow velocities if planted at high densities. From: FIRSWG
Stream Restoration Manual (2000),
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DESIGN 16: A flow deflector

Double Wing Deflector
End of gabion buned m bonk

Gabion Baskets laced end to end

V - Meih Wire over gravel

large Gabion Deflector

V • Me*h Down Romp angled -
(0 direct icoui away liom bonk

mefie rebat

0.5 tnetie teboi

„..' log end ancho'ed in bank

Bouidt»r and cobble ritl

Log Boulder Deflector

This is only one of many examples of means of deflecting flow, both to protect banks and to increase physical and hydraulic habitat
diversity. Example of a double-wing deflector construction. Reproduced in Rutherfurd et al. 2000, with permission from Butterworth
Publishing. It is likely that in the ihlanza a more simple deflector, on only one bank would be required.
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DESIGN 17: Angular boulders in the channel.

Flow

Bouldm
{•mbeddod] ..

Scour Puol

Boulder Placvmenli

Upifrtam 'V"

Angular boulders placed in different
alignments in the channel to increase
hydraulic diversity.
From Rutherfurd et al. (2000).
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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. At present, there is not 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

Report Number: 1161/1/03 ISBN: 1 77005 098 1

TO ORDER: Contact Publications - Telephone No: 012 330 0340
Fax Number: 012 331 2565
E-mail: publications@wrc.org.za

W a t e r R e s e a r c h C o m m i s s i o n
Private Bag X03. Gezina. 0031, South Africa

Tel: -27 12 330 0340. Fav -27 12 33JL2565

Web: hllp:/ '\\-\v\v.\vrc.oig.za


