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MAPS OF THE ZONES AND REACHES SELECTED
IN THE IHLANZA RIVER STUDY
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APPENDIX 1

SUMMARY OF THE 12-STEP AUSTRALIAN STREAM REHABILITATION METHOD




MARY OF THE 12-STEP AUSTRALIAN STREAM

REHABILITATION METHOD

Frame 1. A generic 12-step rehablitation process (after Ruthedfurd et al. 2000)

WHAT NEEDS DOING?
Step 1 Develop a vision and goal
Slep 2 Share the vision and gosl
Step 3 Describe the stream condition
Step 4 Identify the assets and problems

NARROWING IT DOWN
Step 5 Sel priorities
Step 6 Develop strategies
Step 7 Set measurable obyectives
Step 8 Check the feasibility
DOING IT
Step 9 Design the details
Step 10 Plan the evaluation
Step 11 Schedule and supervise the works
Step 12 Assess, evaluate and mantain the
project

Only Steps 1 - 9 are relevant to this project and are summarnsed here,

Step 1. Develop a Vision and a Goal

This step can be confusing purely because of the breadih of interpretation of the
terms ‘vision’ and ‘goal’. it should be noted that the apgproach recommended In this
slep is a shight modification of that proposed by Rutherfurd et al. (2000a). Nt is
rather that of Larsen (1996) and Gippel (1999), who follow Kemn's (1992) “Lebir’
concept. This involves firslly 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 ireversible changes 1o abiotic and biolic factors; and
a considaration of cartain aspecis of cultural ecology.

The synthesis of these efforts serves as the vision, ‘guiding image’ or ‘'model
image’ for the rehabiation. This vision, in the sanse Kem (1992) describes it, is
nol the desired oulcomea, bt the optimal solution, and serves only as a reference
point from which 1o set realistic goals, objectives and targels. Thus, the vision is
developed as the ideal bul, mos! likely, unaltanable condition for the stream

The ‘goal’ is sel relative 1o this vision or guiding image, and Is the foundation of
the project. It is an overall, broad statement of what is 10 be achleved once the
rehabilitation work is finished. It describes the underlying motivation that will
suslain the period of effort required to rehabilitate the river. A goal should have
clear end-points, and shoukd be inspiring. The latler is what draws involvement
from communilies 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 Toronlo, Canada was: ‘' The Don that we envision for the future is
a revitalised river, flowing with Me-sustaining waler, through regenerated naltural
habitats and human communities. In ds upper reaches the sparking brooks and
deep forest pools wi Rash with fish. Downstream in the older urbarvsed area of
tha city, the Don wW npple gently under shade lrees, meander across Is grassy
plain, and marge info wetlands alve with waterfow!. The authors commant thal
this inspired, if romaniic goal, is to some exient measurable and achievable, even
if only from an aesthelic perspective. It is compared with one such as this: ‘Affer
the project, the creek wi be envirorwnentally improved and aftractive’. This sort of
goal is both uninspiring and impossible 1o 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 laler slep, the goal will have achievable objectives and
measurable largels altached 1o il




Step 2. Share the vision and goal

This step s a reminder that rehabilitation is one of many competing demands on a
stream. The idea is to identify all of the interasts In the stream calchment al ths
early stage. 1o avold the situation that al 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 rehabililation process some measure
of protecton

The four sequenta tasks are:

Sharing the goal: Task 1 S
I Identiication of indeviduals with interests m the stream (this will include land- 1
owners, waler users, authories, waler supply agencies, eic.)

__Sharing the goal: Task 2

;  tdentification of mdividuals who support and oppose the rehatritaton qoals o

| - Identfication of relevant legislation and local regulations. o

’ - o Sharingthegoal: Task3

| Iidentifcation of individuals with the power to haelp or linder the altainment of the ]!
|

| goal ‘

Sharing the goal: Task 4

A dalabase of these indwiduals shoukl be kept

Step 3. Describe the stream condition

| Decision as to how 1o increase support for the goal |

This is the genernic equivalent of Steps 3 and 4 “Sef Reference Conditions” and
Assess Resowce Statlus’ in the SA Resource Direcled Measures process
(Section 53.5), and Step B ‘Assessment’, in the SA Calchment Managemenl
Process (Sechion 5.6). This Is discussed in Chapler 7

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

The level of detal required for this stage depends on the information available, the
size of the projecl. and the cost of gelting the information wrong. The work
involved is bme-consuming and requires inpud from both the community and
speclalists,

The information gathered is best compded in raport form, together with a senes of
annotated maps. This synthesis of information will form the basis for fulre
decision making and planning. It serves as the baseline for the project

The sequential lasks in this step are
Assessment: Task 1
[ Divide the stream o segments and reaches

This is the process of dividing the nver length into manageable units on the basis
of physical and biological criteria.  This allows one 1o consider the catchment-
scole effects on each unit - e g. considering the inpats 1o or impacts on a slream
longetudinally (from the upstream or downstream directions) and laterally (from
npanan zone and beyond)

River segments arc logical divisions of the river based on broad-scale
parameters such as slope or calchment characteristics; sections along which there
is no significant change in the imposed flow or sediment load (Wadeson and
Rowntree 1994) 1In rehablitation work, these are typically measured al the scale
of Kilometres

River reaches are the basic stream rehabiabon units. These are typloally
measured al the scale of hundreds of matres, but can be up to several kilomelies
for the purposes of this work (Rutherfued et al. 2000a). A reach s typecally a length
of stream (channael and riparian zone) wilhin which the constrants on channel form
are uniform, resulting in a characleristic geomorphic assemblage (Briedey 1999,
Wadeson and Rowntrea 1004). The reach can also be delined on the basis of
defnable Now and sediment regimes, bed material, characleristic instream bioka,
riparian vegetation, elc Reaches may also be defined on the basis of post
changes &g, trbatary juncions, pont source outfalls, dams. elc | if these are
Important to the management objectives,

1- 2
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considering effects on the reach from: upsiream sources, lateral sources (the
riparian zone), and downsiream (headward erosion, barriers to fish passage).

The rationale for the reach divisions should be recorded on a map. Sources of

inputs to and oulputs from a siream reach should be idenified on the map o
provide a catchment context for the reach.

Assessment. Task 2

Construct a template of what the stream should look like (ideally in its pre-smpact
slate)

Rutherfurd et al (2000) describe the construction of a template as a formalisalion
of the idea a slream manager, for example, has developed of whal the stream
should look Bke. The formalisation procedure is empirical and relies on the
gathering of information and the checking of assumptions. Whare, for example,
one may have assumed that riffle-pool sequences would be the appropriate
hydraulic habitat 1o reinstale In a river reach, investigalions may reveal that
naturally, only pools were present. The template is the equivalent of the reference
slale.

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
tlempiate is reforred lo by Larsen and Gippel as the ‘model image  or 'guiding
image’. and is not regarded as an andpoint, but rather, as the vision towards which
1o work, as il is uniikely in the majorly of cases that this natural state will be
achievable

The tempiale will be based on historical Iinformation (Inchding aerial and
topographical maps), investigalion of remnant fealures remaining (with caution in
scaling-up 1o stream size), reaches still in good condition, empincal approaches
(e g. comparson with data on other sireams), and generic models on streams in
good condition. Anecdole is another source of this information, although caution
mus! be applied and ‘stories’ verified,

It may be possible 1o devise a sequence of images of the river associated with

different periods on the basis of historical information (e.q. aerial photographs,

remnant features remaining in the field, similar reaches still In good condition).

Wherever possible, for these images, information on the following altributes

should be cobected:

. diversity and populations of animals and plants presant,

. niparian vegetation structure, diversity, natural regeneration,

. flow regime: flow duration and magnitude, any regulation or water
diversion,

. longitudinal connection along the river: artficial barriers o movement;

. lateral connactions along the floodplain, and alterations 1o this (including
leveas, changes to flow regime, blocked flood channels ).

. waler quality;

. channel structural complexity and stabikty

Kondolf and Larson (1995) recommend that historical changes in channel form
(and the independent geomorphological variables of runolf and sediment load
from the calchment) should be documented from a variety of sources, including
gauging records. field evidence and archival sources. Hislorical riparian vegetation
can also be documented from early survey records and aerial pholographs. These
authors recommend that historical analysis should cover an area large enough to
caplure all events polentially influencing the project reach

Collection of hisloric information will allow some estimation of the historic rafe and
direction ol change in the system, and will clarify the exient lo which change has
occurred. Gippel (pers. comm. ) reporis instances in which the perceplion of
‘axiensive change to the system’, for example the claim of excessive channel
widening downstream of regulatory structures, has been proved emoneous or an
exaggeration, as a resull of thorough historical channel analysis. Much of the
information search involves identifying and comlacting 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: Taskl " -
[ Describe the present condion of the strwam |

This lask is the generic equivalent of Step 4a of the South African Resource
Directed Measures methodology (Defermine the Present Ecological Status’ (PES)
of the resource unit, see Section 5.3.5). It requires the help of a leam of river
specialists. There are a number of methods available to assist with prelimnary
assassment of current river condition in Australia (Frame 4 2), however none of
these shoukd be assumed (n themselves) o provide sufficient information to
davelop a report on present state. Where possible, further expert surveys should
be undertaken.

During thes step, information on the current stale of the seven river attributes
mentioned in Task 2 should be collected duning specialist surveys. Information on
species with high conservation importance or rarity stalus Is required.




Assessment: Task 4
Produce a vanely of annotated maps

The large quantity of datla collected 1o this point in the various surveys is now
synihesisad and edited to produce a clear account of the important facts

The explanatory text should be accompanied by a virety of annotatesd mags, for
example:

. a planform map of the entire section of river 1o be rehabilitated, showing
divisions Into segments and reaches, with notes justifying these divisions;

. a similar planform map, annotated with information on ‘natural stale’ and
‘prasent state | relavant cross sections ele |

. larger scale maps on key features within the individual reaches 1o be
rehablitated.

Step 4. Identify the assels and problems

The stream in its present condition is now compared 1o the “tlemplate’ (of the
ongingl conddtion) produced in Step 3, and an assessment is made to enable
further planning

__Assets and Problems: Task 1

dentify environmental assels
Wherever there is accordance between the present stale and the teamplate, that
ecological or physical component of the river is lermed an ‘assat’ (this referring to
an environmental assel).  Processes or planned developments that theeaten
assels must be ientiied. The trajectory of the assel should also be evaluated o
establish whether the stream is moving away from or in the direction of ds natural
slate (degrading or recovering) or stable. The rarity of the assets must also be
identified to allocale relative value. This is necessary foe the selting of prioribes

_Assets and problems: Task 2

Problems’ are those processes or activibes which are threatening or impacting on
presenl assels.  This is the eguwvalent to identifying the causes of current
degradabon of assels. An investigation inlo land-use in the catchment can assist

—_—

n thes process. The practiboner's or specialist's knowledge and expenience shouk)
be drawn upon i inding clues 1o causes. Present distribution of organtsms may
also be of assistance. Four errors are possdie in clentification of cause: mistaking
# natural altnbute for & problem. failling to recognise that a ‘problem’ may be part
of a natwal recovery process, Identfying Issues winch may be typicaly be
considered problems bul are not actually threatening 1o the fauna and flora of the
stream, and identifying the wrong probdem. The literature on rehabilitation abounds
with examples of these sorts of enmors

Assets and problems: Task3
Determine the trajectory of the assels and problems.

This Is a complex step, and an undersianding of nalural recovery processes in
sireams Is necessary 10 accurately determine whether a stream Is in @ state of
recovery (moving lowards a dynamic  equiibrium), mainlaining  stale,  or
daterceating. The decision as 10 where the system Bes along the recovery
Wwapectory s impodtant as 1 will inform decisions regarding whal mlerventions are
required to arrest deledorabion, prolect assels, or speed recovery of assets, and
wil assist in dentification of areas in which no action is necessary al all
Questions which need investigation include: How the asset has changed or been
anthvopogenically allered over bme, whether the problem is kkely to change in the
future (i.a. whal the typecal ecosystem response o this problem is over bme), and
how assels would respond 1o problems which are stable

Assets and Problems: Task 4

Map the assets and probiems

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

Step 5: Setting Priorities

In s simplest state, priortisation Is a seres of guestions: whal 1o protect, whet
1ssues 10 address first, on what basis, how to rank problems and relevant actions
refative to the prevailing conditions, constramts, and resources (enviconmental
labour, finance, lme)

Rutherurd et al (2000a) present a useful background o prontisation philosophy
wxt concepls. Theses aulthors describe the carrancy of stresm rebabdlitabon, that
barsic measure for deckdng priondies, as 'the amount of sustainable natural
blodiversity that can be gained per dollar, or per unit effort, usually in the
shortest time, and optimaliy for the greatest length of stream’ This




reprasents a simphfication of a complex thought process. Prionities are thus based
on achleving optimal and appropriale lavels of blodiversity.

It would thus be considered more eNective 1o save whole reaches of a river than lo
rescue individual species or communities and leave the reaches to be destroyed.
While the currency of biodiversity does nol oslensibly lake the compasition of the
biodiversity into account, the notion of giving priority to more sensitive andior less
common communities is still upheld in the Manual, as 14 is in other rehabitation
work (e.9. Goals Project 1999), ideally, one would optimise by maintaning and
conserving source areas of fauna and Pora with both high diversity and high
conservalion value,

The procedure for selting priorities is intended 1o be a dynamic, adaptive one.
Once the general ramework of priorities has been set, the details may change
according 1o needs and oulcomes.

The practical guidelines to achievable, ongoing pooribsation In siream
roehabilitation presented by Rutherfurd ol al (2000a) are briefly described bere,
and the sequential tasks in priorilisation are included under “Rehabilitation
Process’ (Section 4.6).

The principles for priontisation are

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

Protect streams thal are in the best general condibion before altempling to improve
those in poor condition.

Where possibée, arrest degradation rather than waiting for the system lo slabilise
andd then altempling 1o accelerate recovery,

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

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

Identdy the critical or 'fatal’ problems and imiting factors. The obvious problems,
such as bank arosion, may be less serious than the hidden’ problems such as
pouted stormwaler runoff.

Keally, prioritisation for siream rehabilitation should proceed from the local 1o
regional lo the national scale. In practice, this means evenlually 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 priorilising ‘best condition’ reaches for protection is that it Is
difficult to artificially recreate a funclioning physical and biological system, and
attempts al doing so are also usually prohibitively expensive. One has 1o lake the
longer-term view of getling maximum retum for investment over a period of
decades.

The monelary costs of nol protecting reaches already in good condition, which are
often the upper reaches, ara:

the cost of later possibly having to recreate these reaches;

the additional cost of rehabiating lower reaches due 1o the absence of a
productive seed source,

the opportunity cost of later having to spend money on rehabiating 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 rehabiitation actions in
degraded downstream reaches of a river and neglecling o protect or conserve the
intact, ecologically sound upper reaches, The argument is that for a small exira
shori-term cost this upper saction could be protecled, thus efiminaling the longer-
term threals and costs associaled with polential degradation of this reach,

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

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

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

Trajectory of change (Deteriorating reaches should be stabiised before action s
laken on reaches which are improving withoul any inMervention).

Ease (altend 10 those reaches which are easy to fix, before those that are difficult),




Reaches are assigned inlo one or more of nne calegones in order to delermne
priodties for rehabdabion. These are presented in Table 4.5, and it s obwvious that
criteria for each of these calegones would have 10 be developed to assist the
process. Claary, also, soma reaches may 1all iInto more than one category. This
eventuality is dealt with n Step 5 of the rehabililabion process presented later in
this chapler

Once one has poortised reaches, then the problems within the reach must be
prioritsed. Rutherfurd of ol (2000a) recommend that the hierarchy of problems
must be entified, from fatal problems that exclude particular species from the
reach, 1o bmiting problems whech stress the speckes in gquestion, 10 nusance
problams which have minor effects on the population. Eventually all these
problems shoukd be acdressed, but 1o spead up the process of iImprovement, the
problems should be lackled n that order. The eventual aim of rehabilitation is 1o
move M reaches into Category 0

Setting Priorities: Task 1

_I_\nstgn reaches 10 one of the nine cil«sgmh:s pﬂ;;t!“_ﬂ(l— in Table —LT Section 4.5
(This report)

Reaches are assigned 1o one of the nine categones on the basis of rarty, general
condition, tragectory, and case. With the information already acquired this should
be possible.

_ Setting Priorities: Task2
Rank reaches that are in the same calegory,

— -

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

Setting Priorities: Task3
Queary and (-I_\gr,f the !n.’ur prionly rﬁﬂiﬂ{

Here, reasons other than ecological value are brought inlo consideration in the
prioritisation process. Rankings may be changed on the basis of the importance of
a particular reach in lerms of s place n the We of a community, 4s proximity to
other urban featwes, or the fact that 4 supports an animal with great publc appeal
(2.9 the Platypus. in Australia). This 1s where the ‘science’ of rehabilitabon meets
the ‘sociaty’ of rehabilitation. N is obwiously mportant thatl cosls of rehaladation
are laken o account in adpusting prioribes ad rankings. In the case of an
upstream reach baing rehabilitated. it s consdered best 1o work from upstream to
downslream in rehabditabon implementation (Larsen 1996). This may be another
reason for adjusting priodties. It s also necessary 1o consider the areas through
or into which a niver Is flowing, as a possible further reason for raising the priority
of a section of river for improvement.

Setting Priorities: Task 4
Selling problem priorities

J

Prioritssing which problems 1o address fust may be complex, Causes of
dugradation nead o be sal into a hietschy, om fatal peoblems (which are
extreme and may exclude fauna or flora from a reach) o limiting problems
(considered stressors 1o the expected species distribution) o nuisance problems
(which have a minor effect on the biotic community)  The inleractions between
defferent degradation factors may mean thal improvement In one area causes an
nprovement in another

- _ Sefling Prioritles: Task5
- _Chack foe other limiting problens.
Rutherturd et al (2000a) define a kmiting problem as one that mos! severaly
alocts an asset. If this problom persists, the aspect's of the stream targeted by
the rehabilitation is/are unlikely to recover, even if other problems are remaediabed,

It s necessary 10 identify linkages between problems. This may elther be in a
hierarchical fashion, such that one problem is fatal and the next limiting, or & direct
relationship, such that one problem resulls from another. Understanding these
linkages is important 1o ensura thatl problems are not solved in the wrong order

Setting Priorities: Task6
Exceptions 1o the problem priorities: Ophmtsmg the cosls.

Thare may ba reasons 1o priontise problems that ame nol considernsd fatal or
limiting. In the long run this may also result in good value for money

Where large reaches are damaged: Where the cosls are equivalent, d can be
more beneficial to Fx a longer reach of stream than (o altend to smaller scale, sile-
specific works,

Long-term perspective: Where rahabilitative actions are likely 1o lake several
years (o lake affect, such as the reinstatement of rpanan vegelation (10 years In
dner regions ), it may be wise o inlliate the recovery process soones rather than
lar

Community support: Once agan a higher priority may be accorded o reaches
n ciecumstances where the influence woulkd be good on the community, or would
mmprove the wsibility of the stroam area.

Setting Priorities: Task 7 )
Check if some reaches should have more than one rank

The majonly of reaches ara ikely 10 have mulliple problems, and may have a
number of assets 1o protect. In these cases, the recommended course of action is
10 protoct the assets in this reach and then 1o move on (o prolect assets in olher
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reaches before attending 1o degradation in the first reach. This first reach can be
re-classified In terms of s 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 (Reglonal Conservation Value) and, following remedial
actions, be allocated to Category 4 (Expand Good Reaches),

Step 6: Strategles to protect assets and improve the stream

In this step, general sirategies are identified for:

. the protection of environmental assets andior the prevention of
degradation;
the improvement of environmental assels;
fixing present problems.

These could involve changing stream processes by changing inputs 1o the siream.
The siralegies developed here will be transformed into objectives in the following
step. s recommended thal as much effort is pul inlo developing siralegies to
protect the stream as inlo attending to degradation of assets.

Strategies for changing human behaviours are also important and inchude
providing education and motivation to prevent individuals from causing loss o
biodiversity or degradation In streams; legislation and regulation (e.g. permitting
cerlain actions), education about what 1o plant in the rparian zone, and how o
reduce urban impacts on streams.

Al the and of this step the following should have been completed: the ranking of
reaches in order of prionties, with Kentification of major assets and polential
assels in each reach; the identfication of potential problems for each assel, 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 objectves.

Step 7: Setting specific, measurable objectives

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

Objectives are considered the specific aims of the projecl. and mre seen as steps
along the route to achieving the holistic ‘goal’ of stream rehabiddation as discussed
In Steps 1and 2. It may take a long time 1o 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
aftor 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 ded, they
acknowledged that, although # had been required that the goats be based on best
avallable science, Tthe goals were not developed through expermental lestiing of
scientific hypothesas ~ the data weve too thin for this approach. Rather, the goals
wwve doveloped using the best avalable dafa, masonable inference based on
these data, and the coffective best professional judgement of the regiona
community of environmental scientists and managers’ (Goals Project 1999),

The process of selling objectives allows the practitioner/s 1o determine whal they
would consider a successiul outcome of the rehabilitation. The process also forces
the scope and scale 1o be defined for the project: what proportion of the reach will
be treated, whether the present problems are 1o be fixed or simply reduced in
severity, whal are the acceptable limescales for response, elc. It becomes clear
during this process which objeclives are nol compatible. Evaluation of project
effectivenass can only be carried out il prior lo the implementation being
undertaken, measurable objeclives attached to time penods were set (Kondoll
1995).

Setting Objectives: Task 1

) Defining the extent of change desired. ]

It is important 1o state what a rehabilitation project is alming to achleve. This will
either lake the form of absolule statements regarding improvement (e g. ‘sewage
will no longer be discharged into the river’) or may be expressed in terms of a
range of acceplable outcomes, where one end of the range represents the best
possible outcome, and the other end the smallest useful improvement (eg.
‘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, whon protecting an existing asset, the objective would
be ‘that the condition does not deteriorate’.

o Setting Objectives: Task2 e )
| Defining the spatial scope of the objective. ]

The spatial scope of the project is dependent on the problem being treated, the
cosl of the treatment, and the length of river requiring treatment in order to get a
response.




Setting Objectives: Task 3
Setting the time frame

Sufficlent ime must be allocated for the stream 10 respond 1o the rehabilitation
actions. Howeaver, the imeframa thal s set needs 1o be short enough to maniain
the Interest of those involved n the project.  The manual suggests  thal one
means of achieving this 18 1o couch the otyectves in lerms of two lime rames
one for the completion of the rehabilitation treatment (output), which is a short
term objectve, and another for the evaluabon of the treatment (outcomes), which
15 & longer lerm objechve, in the ocder ol & number of years

Determining the type of otyective

]

Objectives may be framed In lerms of oulped, as in Task 3, as long as there Is
some confidence that the desked outcome will follow It is preferable to include
objectives for both output and outcome

Frve general types of objective are recommended

Output/outcome Type of objective

Outpadt Exacution of the project and trealment/s
Output Survivad of the project and troatmont's
Outcome Aesthotics of the stream
Outcome Physical condion of the stream

Oulcome
function and processes

Imgrovement or maintenance of ecological

Step 8: Checking the feasibility of objectives

Feasibility: Task 1

Is it aMordiable?

USRI

The costs of getting a straam rehabilitation progect mobilised are often overfooked,
while altention is focussed on the cost of implementabion of management aclions

Planning Costs: In ordaer to et the information and assistance required in the
early phases of the project, speciabsls are required during the plannvng phase
Consullancy fees in Australla were estimated at AUS$500-$1500 per day n 1999
(Rutherfued et al. 20004)

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

Establishment Costs: This incldes the cost of getling the project established. I
land purchases are required, or heavy machinery s o be vsed on sile, the
establishment costs could accout for a large percentage of the total budget

Compensation to other stream users It may be possiie (n Australia) to fence
out and revegelale siraam fronlage d compensation is paid for channel walenng-
pomis for stock

Post-project costs:

Maintenance: ol construchon work (parbcularly o bio-engineering approaches
have been followed ) neads 1o be mantaned

Evaluation: A detaled evaluabon programme can cosl more than the project
sell This includes costs of monitonng and measuramoent

Other costs: These inchude vandalism and the unexpeclad consequences ol the
propect

Feasibility: Task 2
Is it legal? What are the legisiative and administrative constraints?

Al the oulset, i s necessary 1o be aware of the multiplicity of laws and regulations
controling what can and cannot be done n and around rivers. It is worth spending
some bme investigaling and compiling a dalabase or report of the relevanl
controls, paricularly in the metropollan contoxt, where several authorities or
serwce providers may have mnlersecting jurisdictions (e.g. roads, planning
stormwaler control)

- Feasibility: Task 3 )
Is it worth dong? (Do negitive effects outwesgh posilive ones?)

This step provides assurance that the positive efects of the project will outweigh
the negative ones. Yo maimain public support. outcomes need o be (in Ihe
balance) positve, and non-theeatening. i the oulcome of envwronmental
‘anhancement” measwres is unintentionally negalive, such as Boodng or erosion,
public support for stream rehabiation will dwindle. It is worth placing some
assurance on the posilive oulcomes of the project, and calculating the chance
(and extent) of possible ‘negatve effects, and then checking the balance between
the two. The latter may nol be negalive In an environmental sense, but rather in
terms of publc perception (e.g. the retn of frequent small Boods). Education
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focussed on the compromise between environmental needs and human needs
would also assist in sustaining public support

Key questions are ksted as:

Step 9: Detailed project design

whaether the inlended treatments would cause erosion or deposibon;
whether actions may influence flood haight or duration;
whather the option would affect the performance of hydraulic structures (for

example, the installation of a fsh ladder could compromise the
performance of a woir); if s0 In what way, and how does one compensate

for this;

. whether the option would affect the current practices of riparian
landholders.

. whather and in what way/s the oplion alfects the recreational uses of the
stroam;

. mﬁmmwmmmdmﬂmm(eg.m«m.m
as a drain or sewer) and how o compensalte for this,

Rutherfurd el al. (2000a) provide numerous examples of stream rehabdilabon
plans doing more hamm than good o the ecosysiems in question

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

This issue relales also lo balancing costs, risks and outcomes in rehabilitation,

The more the project is going to cosl, the grealer the confidence required in the

oulcome (1.e. the lower the risk). Risk assessment procedures can be used hare
Feasibility: Task 5

[ Weigh up the feasibility. ]

The issues already covered in this step should have determined the cost-
effectiveness, cost-benafit relationship, and any legal constraints on the project, as
well as the affordability of altaining objectives. If feasibility is stll a guestoned on
the basis of any of the aforementioned, Rutherfurd et al. (2000a) provide Bhwee
oplions:

Compromise: this will involve modification of objectives to tailor the project
(where appropriale) to legal requirements, cosis, and community requirements,
Do a trial run: where outcomes are unceriain, it may be possible 1o run a low-cost
péot trial of the treatments planned, both to estimate effects and to harmess further
publc interest and support,

Recognise absolute (‘terminal’) unfeasibllity: There may be scenanos where
the potential negative eflects outweigh benefits, or where legal conslraints
disallow the key rehabilitation actions. In certain instances it mus! be recognised
that halting the project at this point is necessary.

This step is concemed wilh the detailed design of the structures 1o be built or
actions 1o be taken, Basic principles related to changing the physical characler of
the stream are presenied.

Longevity of the Strategy

Sound rehabilitabion measures should still be effective in the siream decades aller
Implementation. However, inially dramaltic improvements may pale over lime, 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 attempling lo recreale a
‘natural’ stream environment, which is considered the equivalent of ‘cajoling the
stroam into a desirable, equilibnum form' (Rutherfurd of al. 2000a).

Rehabilitation effects should outlast structures: Where siructural work s
requived In the river, the rehabilitation measures accompanying these should
oullast the structures which have a finde WMespan. Bio-engineering approaches
should be used for structures, where possible, Whare a structure can be combined
with natural measures lo ensure the sustamability of the effect (e.g. planting lrees
on the sediment bar which forms downsiream of a groyne lo preserve channel
algnmenl 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 concems problems that
conbinue afler rehabilitation, such as ongoing coarse sodwment loading, which can
cover in-channel structures within a short space of time

The Inclusion of Vegetation

Tha majority of rehabilitation works should include some form of revegetation.
Vegetation can assist in stabllising channel beds and banks, prolecling
streamsides, providing shading and providing valuable habital.

The Threats to the Project

Cost of failure: The cost of designing and buikling a struclure should be
approximately proportional to the consequences of iis fallure. Where fadure of a
structure is likely 10 have severe costs of consequences, professional design and
conslruction advice is advised.

Major nearby assets: Nole should be taken of any nearby assets which could be
affected in the event of a failed rehabilitation atlermpt




Value of biological communities being protected: How will the project help
rare, sensilive, or endangered communities, and what are the costs of failing 1o
achiave this

Potential causes of fallure: 1t is important in the planning stages 1o consider the
wors| possible scenarios for falure, and 1o assess the likelihood and acceptabiity
of each scenario. These should be Investigated upstream and downstream of
planned treatments. Examples of upstream causes coulkd be sand slugs burying
the work, high debris loads which may getl caught in a structure, mcreasing the
hydeauhc load and resulting in Elure during Booding. Other structures in the
stream and thelr functioning or impeded function may provide clues as 10 potential
couses of laure. Thveats of vandaksm and theft of imposed struclures shouk! be
considered

The threat of floods or droughts: It is important that managers accept this risk at
the outsel. The Rood sizevs the instream works are designed and expecied to
survive should also be specifed. Loss of the structure in a flood larger than this
then does nol consMule failure. Long perods of low flow or drought can aso lead
to fadure of particular rehabilitation measwres (e g. through loss of vegetation)

The unexpected at high flows: Inslream structures must withstand the force of
warler, al least of the design flood specified. Unexpecled changes may occur lo the
structure, for example, a permeable structure which Waps flood debnis may
become mpermeabie

The Right Tools

Repeated use of the same design: The example s ched of a single type of
struciure being installed repeatedly thvough @ stream system, and all Kwlng for
similar reasons, The recommuended approach is 1o tador the struciures 1o the
streams, and where possible 1o use a vanety of structures

The right tool for the stream in question: Structural approaches thal have
worked in one stream may nol work in another.  Before adopting a technigque
which has been successful elsewhere, one should query whether the stream
differs, in terms of . fauna, vegelation, sediment load, bed and bank material type,
erosive polential of streambanks, stream power and size, history of dishwbance
and river management, or hydrology

Check the approach: Small pilol trals may allow the relative merits of different
approaches 10 be assossed
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While SRK's Dirk van Bladeren was approached to give {
practical advice on urban river renewal from a civil |
engineering perspective, IMIESA approached fresh |
water ecologist, Dr Mandy Uys, for some ecological |
pointers on renewing and rehabilitating river systems. |
Or Uys recommends that local authorities consider ‘
fofowing the Austraian 12 step river rehabiitation plan, |
but prefaces this with 2 waming 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

>y and Mecia

—— —— . ——

By Or Mandy Uys of Laughing Waters, Aquatic Research, Consul

khough mer rehabibranon is 2 Sy new Bcld m South  aims for ecologacal and plvsical impeovement and procection,
Abrca, we wan learm g great Jeal from che espeneoces wsth the am of the ssstem eventually resembling s pee
of orher comnrics thae lave boon pracewsing this science  impact state. Where the muer s senously  degraded,
tor several Joombes l.\lt.lhl"..l s and seroacdves developed i remvediation’ Ao o mpeowe the r.‘u’«.v_; cal commbituw and

arcas weth stnvplar Chanane condinons to ours (¢ Caltorpia,  funcoomng of the nver, DU mo to retum it to somerhing

Australia) can be rransterred and adapeed o Sourh Atncan csembling s omemad condition. In urban mvers, the usctul
rver comlitions, thus swaving us ememous developmental  approaches to follow are rehabditanon or remaedanon

anss asl tim Though we doo e s ver have practica In South Afnca, myer rehabalitation s o cammgz rescarch

gundchnes o rehalitanon of our urban or noa-arban mvers,  and funling artennon and momentum. However, we have 2
this & comudered an urgent requircavent, and oo are dhis o o dearn, and a great Soal of talking and learming noods 1o
o dovckhp these with ehe help of intermatonal cxperrng andd e done ar the CAENCCNNE-COkowy coomonies mrertace! A
mx thododinoes strong ok berween these disapline will e e grearese

While cthorrs tor manage mvers e human acads and afen strengrh o 3 rchabibiranen Beld w3 coumtry where water

B MANAZEC VOSSO 3 Gatoiimen igve o SCT Smanmnenca Jomand  and  samcaton wil A avs  Cake o oner

Hows and improne water gualiey could all be viewed as e iz codondical e Juirenents inwd acsthetios

to rmpreer avers, o of these are in tchemseves considerad Whach bongs us to the boerom hine. Rehabditarunm o an
‘rehalvhitatson” unlos they are indluded in g full rehalwiranon expemsive business, and costs are quaored n the onrder ol
planame, mplemenranon and ovaluanon proces, 4 shown  anllons Cod any currency! ) per Kilimerre of aver, South Afnca
bodow For river rebubilitatnon to be taking place, o must be will aeed 1o dovekg pragmane, hwwecost solutions in this
(LSS N praconed and N » a !,.\‘p NG 10 Ms own hdd 1o be ant-cfkome over the f-un__' term. rehabibitation
rghs, and necds parncelar peecaches, mcthods and <kalls reguires earenuve planming and should noe I undertaken
In South Atrca, many tvpes of nver and asset maentenance without consultanon with spproprarcly  tramed  specialise
or impeovement, including thwsd costrol, Sank stabsliinon Thes o because sucoowsil rehabtatwmn rehes o 2 sound
anl  stormawater nanagement eratons,  are ing indenstanding of nver svstems and of ther “reconvery’
somew hat incoereceivg termed Criver reliabvlizaten’ o Criver provesses. Botore one wan t‘:;-, to olan. one must establish

restocanon’. [ncernanonally, the rerm rotoranon’ implics the Aahether 4 nVer systemn s Iegenersag from 2 narural or human

FOTUITY oof O FIVUOE G0 S Na0uaral, jrre g Wi stare. l‘l'\ may e :l-thL\l SV oFf JRAMIE. whethicr et ,{l.n.l.nu.l |h < (hL

a noble asgwranon, bur = widom chusable. Rehahulitanon hanwe, or wherher ic has @adelied Slleowming the chanee Thas
v : S

on the other hand, fucuses on achievable obecoves and also s 2 dithculs task even foe cxpenenoad  geoasrphologists,
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WHAT NEEDS DOING

DOING I
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wrong onder. Pronosng would inddude the following
npes of comsideranons

Where Lage reaches are Jamaged, and the oomts are
equivalent, it may be more boncticial 1o fx 3 Tonger reah
of straam rhan to arrand to amaller sk, srcaspeatic
works; Where echabalivarive actions ane bkeby to rake several
years to fake cffect, sach as the renstement of npunan
vegetation (10 vears i decr regonss, or mav e wie o
mntiate ehe revovery priness souner radwr dan larer
Where nver impecnement wonikd be a goond influence on
the communuty, or woukd improve the vsabilinn of the
strcam arca, 4 higher priorin may be asiancd

6. 1o thas secp, strategies are ndennificd foe the protecton of
environnwntal assers and/or the prevention of turther
degradanon: the impeovement of known coviroamental
assers: and fising present probleas. The  strategses
devcloped hore wall b tumed mto obctives e the
follwing step. As much ctlorr shoukd be pur ot
Jn‘cful'ms Mrategies to prefo the strcam as  into
attending o degradation of assers. Strarcgies  For
changing human behaviouss are also ingsortane and
welude  providing  cducanon and morvanon o
sdividuals and groups
By the end of thes siep, oo shoukd have: nver reaches
ranked m onder of prarninies, with wdenntcanon of mapor
asscts sl potcntial assers in cach reach; the wientification
of poreanal problems for cach asset, and o e ot
strategies foe reducing the impaces of thase probileas, od
for enhanding o Impromang e protecton

7. The powess of seeting obpecnves  allows  the
pracntioner /s oo Jetermne whiat they would consider 2
sucoesstul curcome of the rehabelitanion. The process also
torces the soope and scale 1o be defined tor the project
what propoction of the reach will be treared, whether the
proseat probioms are 1o be fixad or samply reduced w
seventy, what are the acceprable omescales for rosponse,
cre. I becomes dear dunng this process whach obgects e
are nor companbic. Fraluaton of project effectivencss
can onlyv be camed out of, bekore anplementanon stage,
measurable objectives artached 1o tme penods were ser.

8. Here a sire of quostions sich s the Solkomoang complex
questions need oo be Jooked ar crinealiv: s ot atfondable?
(Bodget e planuing, infoomanon  acquisiton,  any
cosmpensation, implementanon, post progect evaluation .
Is i Sepalr Whae are the kegnlanve and administrative
comstrant? I it worth Joang (o Jo negamve effects
ounweigh positive ones ) How much contidence Jdo you
have thar ic wall work? The teasbvlity muse be aseused in
torms of those sorns of guestions.

9. Unbohicvably, only  decs ane begin wirh derailed
plaeng for rehabibitanion’ 1Tes step mav agam e a
kengthy vne and  reguizes  muitidisciplinasy  inpat,
particulad from engincess amd landscape archirecss,
concermng the detalad desgn of the sructures o be

Dr Maady Uss s curreneh imvolved 3 consaltative
process for a Water Rescarch Commission projece. The
POOECT amms to prsduce 4 oew programime hoe the
rchabaliaton of avers ‘o South Alrca,

¥ yom are interested iy parncipanng in the comsultative
provess, e Uvs can be reached o
Bugdhingh 208nc00.00 23
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built or actions e be taken i cach of the sections o be
rehabilitarcd, Eoologaes and goomorphobogses will need
to chedk the sppropnarencss of designs in werms o the
onerall objevtives o the river. The ourpur of this sage
woukt be the design eoperr and dravangs

10, Postoprogect evaluanon s esencal if iver rehablitation s

Ll

to andvance s a fichl, and chis s planned and buadgeeed for
ar this stage of the provecdings, Again it s a ek Comyplox
subject and will reguire the assistance of dnadeal
tramed m evaleznon and mensronag. Valuahon cosurs
that bech pracuoonens and the public arc infoened
whethor or not obpectives of a progect have Boen mce

Ihas step wnodves the schoduding and mplonentanon of
the solutions ad stratczios mvobved i the schabwlication
approach Schadubng must allon Tor 3 dogocal "How ™ asd
aming of work in cawh arca, with wune taks bong camald
out sunmltaincoesdy. Tinplomentanon okl peocead trom
upstrcain o Jownstream and st ke seaonalinn of
vanous ther components (hoa, bega, ofo) men acooene
Coszing and Dudgenng of the implementution phuse must
acvrant for Al of the costs, incliding specialint mpwr, tras el
plannung, cauipmene, and implementation of acteas,

12 This is the longest step ar winch an ososiment s made of

whether or not 2 progect was 3 sucocss, and o nor, why
[hus shwukd wdeally lase foe a number of vears, a5 thar &
the ome poriod over which outcomes will - beconn
evident. Thas cntcal step ancludes repornng expenenoes
and transterring karnng both o other poeogecrs and 10
the Bl of rehabilitanson » » abale. e

EARLY WARNING SYSTEM
FOR ALGAL BLOOMS

Groundbreaking Australian eoscarch has developed a
DNA-based method for rapid detection ot toxic blue-
green algae in frosh water, providing managers with an
carly warning system for potenual algal blooms.

Scrioes health cffects incuding damage to vital organs
and nerve function can resalt from consumption of water
coneaminated wich ctoxic blue green algxe. Kim
Ferguson  from the Co-vperanve Rescarch Cenrre
(CRC) for Warer Quality and Treeaument s developed
DNA “fingerpeines’ for detecting toxic blue green algae
i Australia’s waterwavs,

Speaking st ENVIROQ 2002 /TWA Thind Workd Warer
Congress, PAD srudent Kim Fergusson was awarded the
Young Water Sdentist of the Year tor her rescarch, an
anneal award for leading rescarch wathin water-
onentarad CRCs.

“The method uses DNA probes to work our whether
toxic algac are present in water, and it can Jdo this in onc
day racher than the week it currently whkes,™ she saad.
“Our methwad also lets water managers know if 3 water
sampic contams touns ar not.

“This climinates any unnoccssary and costly further
testing of water that contains noa-toxic g™

Ms Fergusson's test has artracted  international
commercial mterest, and rescarchers are curreatly
looking to develop a fcld-tsung kie that can be simply
used by remote comumuanitics.
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Neglected littie rive!

By Amclie Niland

THERE = a river that runs
through Vincen: that every now
and again gives u spectacular dis.
play reminding residents that it
still exists despite being grossly
abused and neglected.

One of these cvents resulted in
damages amounting to millioas after
record rains flooded Vincent Park
Swopping Centre and catsed major
damage to properties

A major concern was pot oalv the
structural damage, but also the nasty
v-produnts that inevitahly 2ot caught
U o its wake Human waste is released
18:0 she Ihknza River whenever taere
1$ high ramis

Az and windy
rurts before
reaching uis fmal dostination - v of
the most popular surfing beaches in the
country. Nahoor heach
™he stream first he-
comes visible as a con
crete storm-waler canal
adongsade Neale Road 0

It runs under Chun
berlan Road. between
Hudsoa Park Schood aad
the Beorca Gurdens com-
mexes and s then rouled
undemcath the NE Ex-
o £t LR

From there ot runs
through the subur™ of
Vincent, Berea. Stiring
and Nahoon, and then
nq\c".t ontn Nahoon
Beach

Rver ceobogist
Maundy Uss of Laughang
Watens  (Aguatic  Re-
search. Consultaney and
Mudia) heads a palot pro-
ject on the Thianza River that & based
n the Austrahan river rehabiliz
method,

“The lhianz: River b bv all stan
dards a small river in o small catchment
and s often overlonked v people.”

Her hope s 1o try 10 recover some
of 1ts ecological function

Over the voars individaul Jdevelop-
o33 bave comiribuicd 1o many cnanges
1o the naturul Jow of ths nver

*In 1ts short length, the Thlaeza Riv.
e hag been exposcd o almiet overy
WD IMmPacT poss hic ;

“Like so many uwrbag rivers, o bas
been built over, built in, canalised, con-
tained, diverted, had levees buailt or
clasmed oa 1ts banks hag its nat
wral dack vegctanon removed and re-
placed, s in-stream habitar ch
removed or replaced. its natural fow

———

Manmust @ -
share blame
for recent
flood chaos

ered and its natural wa-
ter quality sertousdy alfected.™ With the
development of urban arcas came the
wcrease of hardencd surfaces such as
wivements, parking lots. roads and
poved surfaces

Vincent Park Shopping Centre bure
the drunt o the floods because it lies
directly in the path of the river and at a
low potnl. “The storm-water Jrasage
system hus been designed
10 accommodate ahout N
per oon! hardened sur-
ases sae Prilvs

All the water that
would normally infiltrate
1o the upper Salchment
groundwuier, aml be
gradually released into
the river, Is now runnne
overiand or bemng
draned into a storm-wa-
ter svstemn, and discharg
ed wito the siver ctanoel
lower Jown e the satch-
ment,

Adding to the probw
em ®» that the nver chan-
nel has he pult over
and the nver has becn
comfincd to underground
tunnels

“This 1 incom~rehen-
sibic 10 a river sclentise, It
s saking for trouble to bury and con
wun a river,” De Uys said

The upper section of the Thiunza
River, upstream of the NE Expross
was, s particulariv vulnerable 1o sew-

complctelv nl

age spills dunng beavy rams.
Becuse the river is the lowest pomn® _
in the catchment asea. the main sew-
Srage pipe which s gravity fed - = was pore Nkelv the fauh | tve desion themmis
routed  abongside the nrnver aad of individua! developers nis will Siwave be a ped
storm-water Jraigage system: in this builders  and Terts wred nver and some
arca. "Manholes pop opeg when the | owners who J 1th thing of 2 health Bazard
sewerige Mpe IS carning more wasie e from ibelr roots | partculardy gpsiream o
water thas 1t was desyened for, or us o ard other stormewaler lhe NE Expresaway,”
this case was filled up with storm water ruaoffs into the sewes Dr Uvs has teco m
v discharged into the sewer.”™ ape svsle volved 1 the mver’s re
L The problem shoukd habubtaton wnce 1998
r engineerirg flaw, althoggt ¢ addrmsed throgen | when the Ihlanza Rive
palities alwavs get ¢ public gwareness and ¢ Warck Comunittee tries

1" she swsd, She said the pre operation and moevas | Woimprove the rives
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er’s reven

VO0ING centra ware almost submerged Dy the foods which swapt thraugh East London.

Aberwise
be 2 pal-
d some-
2 hazard,
mam of
oay”
beca n-
wer's re-
= 1998,
za River
®e¢ tried
wer.

| The project came to a

| halt ip 2000 aftcr receiv.
g bBrtle Snancial assis
tance. The SA Water Re-
search Commission quw
funds Dr Uy for the full
kt‘h!! ing of the Ihlanza

habiltation  Project,

but the implementation
of the plac, which is the
most custly, has not yer
hoen Fomadeg

She hopes that, as in

similar projects around
the world. vutside fun-
ders can be found and
the community of East
London will row come
on board.

Flooding forces
Vincent Park
drain alterations

8y Amalie Niand

OLD Muteal P are again steppiag up
Muml&udhgollhc\ﬂmhﬂ
Shopping Centre during heavy rains. The decision
was tuken after over ¥mm of rainfall resuited in
the Duoding of the entire lower section of the centre.

Ihe canse of all the problems is that the Ihlanza
River runs down an anderground pipe beneath the

ing centre.

Old Mutaal Properties have already upgraded
the stormwater drains on two occasions in 1990 and
in 1997 and again after the March 2001 Nooding.

“The municipality built & buge stormwater drain
oa the Surrey Road side of the property as well as
additional catchment areas. and cabarged other
catchment pits,™ said Vincent Park Centre spokes-
man Mandy Beflumy

Old Mumsal Propertios will meet the city coundl
on the same isees again this week and s deafting
proposals from consulting engineers.

mummu;ammm;
more catchment pits and morvning the height of the
road in certala areas to reduce the inflow of water.
The removations are expected to be completed by
October

“Conditions in the area have since Old
Mutual Properties’ fiest unalysis of rainfall and water
flow. We have commissioned a
ta do a hydrological survey of the area. of the
changes incledes the fact that due 1o development,
grasstand was replaced by hardened sarfaces.
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TOBE STUDIED . . . The Ihianza River

We asle, AL Post

Intense study on Vineent

By Amalie Miland

HE cathes
Hiver, whah was mamly e
sponsible fon Dewshing: Vincen!
Park Shopping Centee, will by
studhied by o prong of spociabisg
socntints stning thes weekomd
it oAt Thussaday ns part of &
Water Hescanch Comimpssmiom
ek
Foodoged I
saiel the whole bength of the niv
or would e studied inchading

togpacal Thlunsa

AMandy iy

the sommee ot \Westlemm Avenue,
Waremigly the subsn b of Vincent,
Berea, Stehing  and  Naelwon
down o the pwvirth ol Nalwson
Nench e onden e plan Hw e
halubintion of the nver acgor-
ting 1o mtermational methuds

v Ulys, of Laughang Watcrs,

a local comesaliancy, secured the
I||u-!inb- e the Prepect fromm
WIRC samd will wan K clonely with
ortlver schentists, the Ballado Caly
AMunicypalily and the grcater
st osvbon communny

e public will also be
chadedd i the planming process
o the resulis bave Iwen
winbe available. However, she
s, fundds were stll needed for
the implemcentation of the 1o
halulitation plan

D Ulys hoped that in line
with the trends ol the rest of 1he
wiortld there would be prvdual
pabslie nedd private buy-in once
the plan has been formabised

Posaness, schols, churches
uned the public are enconraged
1o particpate by contributing
mlocmation, tune, labour, ex

A AoV 02

portise, mnleninds o Tunds
the wpgrading of the river,” she
saidd

Dhespate the river's being ex
tremely degemded i many sec.
s porticulnely the hower
o i has the perlentml 1o e
e

"Wl o lttle helys and a ot
of cocorgy, the Thlanza team
Iopes 1o soon deckre it un-po
Irically corrcct 1o cnll the hia
nza Bives the Turdy!™ D Ulys
exclamed .

‘The specinlintgs whe will be
imvedved e the stody g lude
e Anton Bok (lish specialist),
I Iiew Makhend (river hy-
dravhies), Cirege ettt (lish
specindist), 1 Ilne Reynhard
(vegetntion specinlist and hor.
ticnltunst) and Dr Roy Wade
soa (0 geomorphologist)

2ark’s riv

1 Mandy Uys

;1'

®
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RIVER DANCE: Mandy Uys and Debbie Rynhardt performing envi-
ronmental studies along the Ihlanza River in Nahoon yesterday. Uys
wamed that children should not play in the water as it is not safe.

wre by ALAN EASON

[hlanza to be cleaned up
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A river runs through it

RECENTLY bhad the is 1ncreased sigmicant-
apportunity e poen a iv-rJ'x tic ch anges to

eam making a4 Clhose ground Jevel are ‘.:.ALA
\fld' ol ne ol East ar enlng

suitable measures 0
L.,m.n" s b deal with water Now
the Thianza amd | realdis- shoulld be made One

€3 42N he HMpotance Vil?n DC‘ wWay of Jealing with
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Eastern Cupe anguabiy and e

owe of dhe muost s The i3
places 1 lave in Soaith spung the
Afmca and they Seaunty flow of water denng

e @ve breath o owr
ates Muny arban res-
Jences boede o
sereams and rvers aesd
inextracably affect them,
% BT I T e QY CCRRY | JORT AN |
by them e von s
nvers that thow e
el past aur heaches
Where résiuents anyd Vin-
wers alike love e relas
As gardemers our aam
5 W0 beaunty owr hoines
hue b:. :;un'_; S e 1T
Jbly we <can alw con
nbute s the comen a
W Of Our greater s
undings. A\part from which can then subse
he obvious poliunon ) o e, el | quently leach e our
vers with wsdid litter w_ LT v 2. " streams. Swimmung pool
Jiscarded by uncon- e - backwash may  also
cwus literbugs, wrban side nvers the water become become 3 hazard when
wvers are also arfected by the Way  coptaminated and fisk frogs the chionne [aden water 5 s

;-:n'w.-- of bigh raintall
Solsd walls ar the kvwest
ponnt ol the properny cre-
ale a dam effect Junng
Mash Touds, viuch
InCreases damaze on the

{ the

proterty below

wall breaks. Damage
can b2 minimised

pestcides and

showld  Be

avaided so 45 X W oon

lamInale Lroundw ater
b

wme owners regulate Jdramage jasects and uther organisms maia- charged directly into running

a heir properties taning e ecosysiem  are  Sreams by home owners hving

A common problem is the  Jestroved. taming the nver from  adjacent 10 them

nx'l.ml'u; channeiling of «torm  an asset inro 3 healith hazand The streams and nvers that have

vater Jraunage info the seser sis- By law. lundow ners are reguared such an influence on our lives are

em. When a4 rumnber of house to wcept water from neizhbous- hkewise affected by all owr

whis are Joung this, the sewer tng 'Y‘O{,\’f‘..\.\ Adjacent o adbove acnors

\\‘cm becomes overloaded wah them and then @ m have ¢ It is sasd that wuter is one of the
:'m volume of fuid ahech it :haonel dus water Jownwards strongest forces 10 naruee, but ot 15

s nol Jesagned o hardlz, and UAEO D NeXE propenty of a0 the also one of the most vulnerable

=il aver sircet
Where ewer Lines mun song- Where the volume of the run off

Win a book on
flower arranging

QDAY we're giving away 4 photographs  illustrating  every
cOpy of Jeanv Raworth's dep There are more than 20 casy
Creating Flower Duplays, 2 wdeas for displays using arnfical
v prosented expent gude  and fresh fron, foliage and lows
foe Both aovices and expenenced ors

st
a'd

sasCeptidie 10 Iduse

flower arangers. Publizhed by o stand 2 chance of winaing,
New Holland Publishers, this use- wend vour comtact detatls w
ful book features clew. siep-Dy Flower Dispigv :’_'_u'.;(.::uu,

slep umstiucuons [or a vancty of  Dasly Dispach Features Depart.
projects. inclading table and fes-  ment. Box 131, Ext Loedon
five Josplavs, exch with glossy  $200. 10 reach us hefore Frnday




An Interview with a South African River-Restorer
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due o cholery, This s only ane of 2 numisr
of water Borme Jdiveaves, Mossable solutions in
this case mclude increasaed funding
imput ineo headth care aid bealdh education
in rural aress; and ongeing ettorts B peovicde
Clean piped water and sleguate ritation to
these arcas

Froan J niver polnt of view, the consier-
able Jamage coused to river catchments by
mvasive alien vegetation encroachment is
betnz addeeswd at 3 major scale by tixe

varking tor Water programme, managed by

~UWAE This programs has been otfective in
meeting e nevds of 3 vast number of
unemplosed individaals whao have ven
trained 2 paid to temose alien vesetation
trom their local carchments, Over the past
five oF so vears, a large mumivxer of catch-
menss ave been Clearad of oy asive veeta
tion. The akns are alien control, the retum
of closer-to-ratural fow i these catch-
ments, and the revstabbistrment of e
oS rgsirian vegetalion. A subsidiary of ths
peogram, Working for Wetlands, is fovussed
an wetland Jelineation, rehabilitation and
management, These provrans ane highly
efective sadutions to th swcial and envi
ronmeMal problems, combinmeg resource
management and orotection with capacty
buslding and poverty atlestation.

The nation’s urban avers e possibly the
arca i which thene is the greatest moad for

World Rivers Review Fasrary 2003

solutions in terms of water guality and physi-

<3l rehisbilization. At present, sioem water
and Hood<ontrol management ure il con-
sidered the mgjor urban issues, and thew are
communiy solved v engineering applica
tons, The Bioengineviiig approuiies -
using natural materials to remedy structusal
or hvdrological problems in nvers, mther
than resorting to concrete - that ane being
trd In the US, U \astraba and cisewhere
have not vet beent adepted to any significant
extent here, Carchment4cales panning, man-
sgement and relralxlitation guidelines for
urhan rivers wottad be one sclution which
coude be apphed 2t a local 2uthority level

WRRX: Describye thie restoration
project you wre working on for the
flunze River
MU: The thlanze River runs
suburhs of East London, on the east coast.
Tis litrle ehver, i es lengeh of only okm
has been exposed to every arban ingpact xos
sible, including a shopping center being
builr over its channcl! It has sovere water
quality problems and thesefere heaith impli
carions, as the iver Hows into 2 lamows s
ng beach. Having been inveived with this
svstem for 4 few vears with a local commut.
ter, we alneady haad 1 vision tor the river,
netiesd the sClentihc werk to e done o
Jetermine what was possible in terms of

rouzh the

ot

rehabilitanon. In November 2002, a team of
erght specialists didd a week of feldwork at
the river 1o determine its present condition
in terms of geomarphology, water quality
and quantity, tiparian vegetation, ash and
invertebrates, and estuanne aspects, We will
define Iikely pre-impact (natural) condition
a present condition. and 3 futune attainable
condition for each of the parameters, A
series of objectives will provide the detail as
to what Is requined in order o addness the
current problems

WRR: It your work to restore this
river, you have swid: “The best gift
we conld give this city would be the
skilis to bring their rivers bk to life.”
What Kinds of skiils do you ervision
citizens learning that will enable
ilem to become actively Involved in
river restorution’ How impeortant is
cltizen imvoivement in malntaining
the liewith of rivers”
MU: I'd sav it is larzely 2 matter of Citinens
becoming aware. Firstly the public needs to
be equipped with some Basics: that the rver
is 3 svstemn which functions at the soale of
the catchment rather than just the chanel
and that rehabilitation rakes decades rather
thas veans. Also, bow the river works, bath
at 2 phvsical level (ow, water chemistry,
geamaonphologyvy asd at the biological level
(fsh, plants, invertebrates). Once there Is
some understanding of these fundamentals,
pasic shills would include the avility to iden-
tify alien and indigenous vegetation, and the
signs that indicate that physical carchment
problems exist - for example that channel
incision may indicate excessively hugh urban
flows, bank instability mav relate to the
clearing ot the indigenous nparan zone, gul-
Iving oe cattle trampling; sadimentation in
an otherwise badrock channel can signily
upstream ceosion; excessive algal growth
ndicates eutroplivation; alien invaders are 2
sizn of disturhance: Jdiscoloration may ndi-
cate water guality detensoration. They also
nead to understand rhetr roke in these
impakts: for exampie, the offect that keading
one’s storm water Jiain uito the sewage svs-
tem can have on sewerage pipe capaciy (and
why sewage systems can spall into nvers)
Then there are the simple guadelines
which informn the public “what now ™ What
the princples of rehalnlitation are; what
aspects ot the degraded svstem should be
looked at first; what questions to ash and
cempnued on page [/
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The Ihianza River

The Ihlanza River trickles through the ‘burbs of East London, from Vincent through Berea,
Stirling and Nahoon collecting littie but poliution, 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 peopie who are working to fix the river and — as importantly

Ihlanza River cleanup
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APPENDIX 3
WATER QUALITY INFORMATION
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SUMMARY REPORT : WATER QUALITY MONITORING
IHLANZA STREAM AT CHAMBERLAIN ROAD

From : 01 Jan 2003

To ¢ 03 Jun 2003
» n Max Min | Median | Mean
pH 29 89 7.3 79 | 79
Conductivity(mSém) _|29| 2330 327 1251 1210
AmmoniaNitogenasN 0 129] 851 | 004 | 036 137
Permanganate Value (4-h) as O; 2’9ﬁ 452 20 6.7 9.5
Orthophosphate as P 27 9.7 0.5 18 2.7
Dissolved Oxygen (% Sat.) 25 92.00 0.0 67.0 629
minium as Al 1 0.35 04 04 0.4
Cadmium as Cd ) 1 0.00 0.0 0.0 __0.0_
Cobalt as Co 1 0.00 00 00 0.0
Copper as Cu 1 0.00 00 00 0.0
Chromium (total) as Cr - 1] o005 | 01 0.1 01
fron as Fe - - ______§] 0.16 0.2 02 02 |
1 000 | 00 0.0 0.0
I B N X < 01 | 01 | o0
- N 11 0.00 0.0 00 J 01 |
R 1] 000 00 | 00 | 00 |
incasZn L 0.00 00 | 00 | 00
terotrophic plate count (count/mi) _|29| 4000001 | 600 40001
otal colforms (MPN/100mi) 29| 1100001 | 9200 110000
.coll | (MPN/100mi) 29! 1100000 23 11001

34




SUMMARY REPORT : WATER QUALITY MONITORING
IHLANZA STREAM AT GALWAY ROAD

From : 01 Jan 2003

To 03 Jun 2003
n Max Min | Median | Mean |
| ' | | ’ |
| pH 127} 82 | 7.1 79 | 10
| ! onductialy (mS/m) ‘.'7. 1645 253 1204 ' 1169 ' ‘
'('-mn»" ) h-!n-;pvn.h N |« 7l 6.28 000 15 04 .
}‘w"\ inganate Value (4-h) as O y 76 ' 6 i A 1B
Il I'll'n"h-:~.;-h e as P . ," 50 03 1.1 | V4 | |
Puminium as Al 1 ' 024 | 024 024 | D24
, Cadmium as Cd {11000 | 00 000 | 000
Cobalt as Co 1 000 0o 000 000
Lopper as ( 1 | 004 . DM 004 o
Chromeum (tolal) as Cr ! | L 04 | D04 004 | Do4d
Jron as Fe 1| 031 | 031 031 | 031
ead as b 11 000 000 00 00o '
.'J“U‘lk--v,h A 11 007 . 007 n7z | no’s ‘
okl as N 1] 0.00 oon | 0 0 0o
Vanadium as Va 1] 0.00 000 . 00 000 I
e as Zn 1] 000 000 | 000 000
lelerotrophic plate count (count/ml) 26140001, 400 | 00
Total coliforms (MPN/100m) 261 11001 44 11001
col 1 {IMPN/ Omil ) |," 11001 | 6 ‘ 1600

Nole: Bactenological resulls in excess of a figure are denoted by 01 for stalistical purposes




APPENDIX 4

PHOTOGRAPHS OF THE RIVER IN VARIOUS REACHES




Plate 1.1 Plate 1.2 | Plate 2.1

The river first daylights into this canalised section. There Open sewerage manhole In the concrete canal (see vertical Steep canalised section of the river downstream of Neale
Is @ manhole haltway along the canal. Flow direction arrow In Plate 1.3) Road. Direction of flow shown.

shown

. - - ’ -‘ »\‘

Plate 2 2 | Plate 3.1
Canalised section of the river. downstream of Neale Road Sewage pipe bridge across upper section of the channel in Reach 3. immediately downstream of Chamberfain Rd bridge
Direction of Nlow shown |




| Plate 3.2 Extonsive dumping on the left bank of the river immaediately downstream of Chamberiain Road. Note the steep left

bank (reclaimed). The manhode at bottom left is the same as that shown in Plate 3 1. Position of channel and flow direction
shown by arrow

Plate 4.2 Mid Reach 4. Thin arrow shows direction of flow. Wide arrow shows the flow path over-bank during 2002 floods

Plate 4.1 Steep exposed loft bank in méd-Reach 4

Plate 4.3 Reach 4 as viewed from the bridge downstream




Plate 5.1 Channel at top of Reach § Plate 5.2 Gablon-stabilised right bank in
mid-Reach $

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

Piste 53 Looking upstream mid-Reach, note undercut banks on right of picture (arrow)

Plate 6.1 U-shaped sarth channel in Reach 6
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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 € from right bank

Plate 7.1 Reach 7 immediately downstream of concrete-
encased cross channel sewage pipes



Piate 7.2 Top and middie of Reach 7. Note the steeply ercded right bank on the outer bend. Note the indigenous riparian Plate 8.1 Culvert bridge ot the upper end of Reach 8
vegetation on the banks lower In the section

» K5
oo X< I' 'ig
At e
. -,
Plate 8.2 The river in Reach B (looking downstream) Plate 8.3 Note channel incision In the middie sections of Plate 9.1 A view of the environs of Reach 9 (looking
Reach & downstream from the road). This reach is relatively

inaccessible




Piate 10.1 Stilling well at top of Reach 10, recelving flows from the box culvert which runs beneath Nerth East Expressway | Plate 10.2 Blockage in the nriu;sq well
and Oid Transkel Road |

Plate 10.3 Greg Brett (beft) and Anton Bok (righ) electrofishing a pool in lower Plate 10.4. Part of the specialist study team stand on the right bank at the lower end of Reach 10
Reach 10. Note the channel incision, the exposed, vertical state of both banks Note the state of the right bank (left side of photo) and the water level relative 1o the floodplain
and the disconnection of channel and floodplain level, L-R: Greg Brett. Lesley McGwynne, Anton Bok, Emile Plumstead. Debbie Reynhart



Plate 111 Concrete canal in Reach 13

Plate 11.2 Bedrock section, looking downstream. Note
incised banks

Plate 14 1. Pool created by scour immedistely downstroam
of the canal Picture taken soon after 2002 Noods. when
large quantities of soapy water were discharged down the
river after cloaning out Vincent Park Centre

Plate 12 1 Looking downstream. Note channel incision

Plate 14.2 Selbome Grade 7 Pupiis having collected litter
froen the thianza channel in Reaches 1417



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 simdlar 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 Piste 17.3 Galway Road bridge. Note angle of bridge relative to channel



Plate 18.1. Galway Road bridge at top of Reach 18 | Plate 182 Reach 18, downstream of Galway Road bridge
(looking upstream). This bridge had to be stabilised Note the reed encroachment and the sewage pipebridge
following the 2002 Noods across the channel

Mate 191, Bedvock chiffs and boulder section in lower reach

Plate 183 Close-up of slow, constant leak In sewage
pipebridge, where raw sewage trickles into the river

Plate 19.2 Overhoad sewage pipe bridge near lower end of Reach 19




Plate 21.1 8p of Reach 21. Banks invaded wi th allens | Plate 21.2 Lower end of the reach showing the extensive invasion by alien vegetation

and sedimonation relatively extensive

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



Roach23 1 Major tree block in the channed . Plate 23.2 Lower end of the reach, looking upstream Plate 23.3 (LocaMy not exact). Showing erosion and alien
encroachment 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




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

| Plate 292 Looking downstream from the area of ebb and

fow in Reach 29. Note the intactness of the riparian
vegetation

! - A .. g
Piate 281 Iustrating the bedrock cliffs in the lower reach

Reach 29.3 Further downstream the estuary widens and
deepens towards the mouth



[ Plate 30.1 The mouth of the Ihlanza 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 lhianza River runs into the sea on the world famous surfing beach, Nahoon. Young learner surfers typically surf near the point st which this river enters the sea.




APPENDIX 5

CONCEPTUAL DESIGNS FOR REHABILITATION MEASURES




DESIGN 1: Stormwater Detention Facility

Plan View
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Design 1. Stormwaler delention syslem similar to thal 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 condiions or llood. Design from: EPA Handbook for Urban Runof! Pollution

Prevenbion and Control Planning. EPAG25/R-93/004
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Notes on rehabliitation of vegetation on the Ihlanza rlver:
Species list for the detention pond area at Reach 2.

Tree species are 1o be planted around the penmeter 1o screen the pond kom the
road. A combinalion of large and small, ploneer and climax species are to be used:

Syzigium cordatum (Walerberry)
Grewia occidentaks (Crossberry)
Diospyros whyteana (Bladder nut)
Cunonda capensis (Red Alder)

Celtis africana (While stinkwood)
Halleria lucida (Tree fuschia)
Podocarpus falcatus (Common Yellowwood)
Ficus sur (Cape fig)

Pitosporum virdifflorum (Cheesewood )
Trama orlentalis (Pgeonwood)
Schotia latifolia (Boer boon)

The adges of the delention pond could be planted progressively from the inner limit
closest to the base flow channel 1o the outer adge with pockets of the following
plants respectively; Mariscus congesltus, Cyporus lextiles, Zanledescia aethiopica
and Setana megaphylla, as well as Stenolaphrum secundatum ( which also be
used as a groundcover between the trees and for access paths for maintenance
staff)

Suggested trees specles for the replanting of areas in_Reach 3 where alien
vegelation Is to be removed,

Podocarpus faicatus (Common Yellowwood)
Harphephylium calfrum (Wilkd Phom)

Halleria lucida ( Tree fuschia)

Calodendrum capense (Cape chestud)
Grewia occidentalls (Crossberry)
Hippobromus paucifiorus (Basterpardepis )
Cellis africana (White stinkwood)
Pittosporum viridifiorum (Cheesewood)

Suggested woody species for restoration of the canopy on the right bank of
section 4:

Calodendron capensis (Cape chestnut)
Podocarpus falcatus (Common yellowwood)
Celtis africana (White Stinkwood)

Commiphora harveyil (Red stemmed corkwood)

Apaodytes dimidiata (White pear)
Cordia caffra (Seplee)

Rothmania globosa (Seplember bells)
Dovyalis zeyhed (Wikd apricot)

Suggested plants for rehabllitation of the slopes Immediately below the
bridge at the beginning of Reach 5;

- Stenolaphrum secundatum (Buffalo grass ) on revetied slope of right bank,
interspersed with pockets of Dietes grandifora.

« Plant sedges and rushes or parennial bog planis al the loe of the left bank such
as Mariscus congestus, Juncus krausil and Kniphofia sp. 1o give continuity with the
planting highar up on this bank.




DESIGN 2a. Stabllisation and greening of slopes up to 30 dogleos.“
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L - - ‘ DESIGN 3: Derslgn of Riffle/pool/run sequence

Plan of origingl channel

Heoed margin Dewd
Depth contours . . s ltee
| (cem) ul low low L .' . Al p slump
: > " &M“’l "m .

Depth conlowry

hree (cm) ot low flow |
' 0 20m
[ |
Plan wilh proposed Shallow rifiles Dredged povl

poel tillle sequence

(treas planted sl benk edpe)

. nittia .
crost Submerged vanas crest Bur lormed hom ;
(10" 10 bunk 40 em deep) dredged materlal - §

| Design 3 Planview of construction of raplds from large stones, and covered with gravel slightly coarser than the local bed material. See notes In text regarding
stabllisation of riffle areas. Design from Cowx and Welcomme 1908
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DESIGN 3 Cont.: Design of Riffle/pool/run sequence

ongitudinal section

EIA

Cora of flints/boulders (200-300 mm)
Top 1ill 40 mm average diameter
10-80 min size range

Cross-seclion
30ecm 25cm 30 cm

RT3 13 et T 1’:}3' )
N AN S e

Deplh of 1ill

Design 3. Longltudinal and cross seclional views of construction of raplds from large stones, and covered with gravel slightly coarser than the local bed material. See

notes In text regarding stabllisation of riffle areas. Design from Cowx and Welcomme 1993,
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DESIGN 4a: Varlous options for bank stabllisation with planting.
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MACCAFERRI
‘L Oy
" : }., 1-Cn IJ: Y "
Terramash™ Syslem Units LY, - | e
| W Urlt 78 Trevallyr ine. Park
p—..~ : : Sy ol e Ky Samils, Racvdboar
hi:i‘i, WO it Bt 1 NG "Val (010 708 02
p ‘42;.‘ | (o2 ps vt \\{'\\(' Struclural Backfill Fou BN M 290
‘ (s 3! \ A /2 )// -~ 1
. vk RELERETERON -
\ (' ;{!} P e \//\\f . . o by o
W E:‘E!! “ :__:.v:...: Fxlsling Soil W:Ewnl-
SN TR i
) {”N‘; { '-T‘ 8 e R \/{ét?/‘:‘/. Horticultural Topsoil| BI0-FENGINEERING
N //\\‘<$/\\2§>>://\‘}/\\>>:)/\//\//\ IECHNIQUES
Geolextile P
|t !
L0 1 l tuerATeo rennases” SYSIen

LAL LAL .

5.7




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

All materials manufactured are Iy
accardance with SARS 675 and SARS 1500
and conshruction methods used are in
accordance wilth SABS 12000K and African
Gablons Specifications.

Vagelalive pochel s-lined with « geolexiile and filled with sol

Direction of Flow

NS

Geolexlile

AR » BioMac™ Biodeyradable
o Y - y _-/' . ';_' AL “u*'

RENO MATTRESS LINING WITH VEGETATIVE POCKETS
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DESIGN 4c: Various optlons for bank stabilisation with planting.

”L ]

Live branches and rooted
- / calhings In alternate layers
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DESIGN 5. Options for stabilisation of localised bank scour or erosion .

13

15

- -

) Vegetaton

. Bicenginesrad shiuctue

Methods lor bank prolection,
Incorporating vegetation,

(1) Rocking the toe of the bank and
revegelating the bank above the loe
(2) Rocking the low and slablising the
bank face with a bio-engineered geo-

orid.

(3) Incorporate reeds diectly inlo the
rock loe

(4) Bulld a tranch al the toe f the bank
anxd revegetale

(5) Buikd a peaked stone loe along the
bank and aliow the bank 1o batler and
ravegatate bahind

From Rutherfurd el al. (2000).
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Reproduced in Rutherfued et al. 2000
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DESIGN Ba. Recreational Features: Fragrance Gardens.

PLANTING PLAN ~ PROPOSED FRAGRANT CARDEN, SEGMENT 4 IHLANZA RIVER
SCALE APP 1100 (AY)

DATE: (OCTGORER 2003

PDRAWN BY: [0 REYNHARDT - DOWN TO EARTH DESIGM
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DESIGN 8b. RECREATIONAL FEATURES - Environmentally friendly skateboard park.

CONCEPT PLAN = PROPOSED SKATEBOARD PARK ~ SEGMENT 5 IHLANZA RIVER

DATE
DRAWN BY .
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) . ¢ 1 § Todat ¢ & 57 7= evergroen species that shed a minsmam of
\ouded 4 . '| ¢ v, : ]‘r - ’) folage and Howers relative to other tree
. « 58 { [ Species The planting density 15 to be greatest
e ———— e e———— ey s mear the Noeth-cast expressway 5o as 10 act
— gy as amnse buffer 1t s to be lowest on the
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RS Tr A S O ) ) .
] ‘ ._—_-.’.:l'.xb.'.c”»\‘&\ ) ) steel round SOman roumd tubing with the rl
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L3 pipe and L pepe sections are 1o be
contamed on the cater edges by galvenised
dOnam round tube safety radings
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Fast sude of the shote park 10 allow
wiimterrupled views over the thlanza niver

A aea
Shate area areas are 1o be constcted ot of concrete with surfacing cowieolled

by sandblasing aed tronclling For the purposes of acsthetics, the surface should
prefernbly be prgmented to a design that is congrment with the theme of the park
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[ . . . - 7 DiES|GiN gag Various optlons Vfor |0W.ﬁ cross-channel weirs (Log) ]
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DESIGN 9b: Various options for low, cross-channel weirs (Stone) J
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DESIGN 9c: Various options for low, cross-channel weirs (Vertcical Gablon Weir)

The vertical welr Is tha simplest type, often used lor small weirs in a system to control a reach of a stream An expmple ¢ | a vertical, nolchad gablon weir s shown It is
recommended that a lish ramp be buill on the downstream face of Ihis welr, as shown in the bottom right llustration. From River Training Works —~ Problems
and Solutions - Weirs (Alrican Gablons/ Maccaflerrl. Envivonmental Solutions Kit)
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j

: -
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cf

Low sloped Welrs (below, In cross-section) across the channel are an additional

option. As the downstream face of this welr Is sloped, it may be angled In such a way

as to enable fish passage, as shown In the lustration at right. From River Tralning | 4
Works - Problems and Solutions - Weirs (African Gablons/ Maccaferrl.Environmental { L 28
Solutions Ki).

For the construction of the fish ramp (right), the weir crest Is submerged either by

buliding the rock-ramp at the height of the weir (full-width rock ramp), or by lowering

the welr 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
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DESIGN 10: Grassy Swale .

Schematic Design of an Enhanced Grass Swale
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Blune Fravenis
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Description

Conventional grassed swales are gently sloped, vegetated conveyance dilches in which pollulants are remaved from slormwaler by fillration through grass and infiltration Into the
soll. Enhanced grass swales (see figure above), or eofillers, use check dams and wide degpressions

to Increasa runoff storage and promote grealer setlling of poliulanis

Effectiveness

Swales have achleved mixed success in removing particulate pollutants, such as suspended solids and trace metals, and are generally unable 1o remove soluble metals and
nutrients except through infillration. As noled in Design of Stormwaler Filtering Systems (Claytor Dec. 1996)

removal rales are dependent on lactors Including the residence time of water in the swale,

Opportunities for Use

Swales are best used in combination with other trealment BMPs.  Thesr allractiveness is that they can be easily integraled inlo landscaping plans and can sven replace curb and
guller In single-family residential subdivisions and highway medians (they are less expensive 1o install than curb and gutier or underground piping). The suitabliity of a grassed
swale al a sile wil depend on the area, slope, and Imperviousness of the contributing watershed as well as the dimenslons and slope of the swale system,

From:
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DESIGN 11: Dual Tread Pathway (Walking and Cycling) .
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DUAL TREAD, MULT! USE PATHWAY - CROSS SECTION DIAGRAM - SEGMENT 5.6.7 IHLANZA RIVER

Shredded wood fibre - is favoured
pecauss it provides a soft surface

and blends with the natural environment
Replacament and/or topping up will be
2 mainlanance requiremenL

Concrete - is the recommended surface
for cydling and rollerblading, due to its \
load capadily and resisiance to erosion
if properly installed. It a'so has the
lowest maintenance requiraments. It
should be lightly textured lo prevent
excessive slipperiness when wel,

Handralls - should be construcled 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 permanant, erosion-rasstant ground cover of kge, loose, angular stone with a geolextile or granuiar undedining It is used 1o protact culver inlels and oullats
stabdlise stream banks, stabase sleeam or dramage channels, and protect slopes and other areas subject lo arosion from stormwaler, whers vegelative or geolextile measwures are nol |
atdequale or appropeale. This practice sgnficantly reduces erosion and sediment movemeant

Hiprap may be used in many diferent locations and ways, for exampla, along » stream or within a drainage channel, as shown in the above pholograph, as & stable lining resistant o
erosion. Riprap applications for channel or slope stabiksation should be designed by a professional familiar with the desgn of stormwaler conveyance stroctures

| From: hitp:Nwww state tin us/environment/wpc/sed erocontrolhandbook/rr padt




DESIGN 13: Fitness Park .

LAYOUT PLAN - PROPOSED TRIM TRAIL - SEGMENT 6, IHLANZA RIVER

OCTORER 2003

D. REYNHARDT - DOWN TO EARTH

DATE:
PRAWN BY:
[ e
T
~
o) -
1,2 -

-

Existing tree canopies
Trees to be planted

Exercise stalions

Route

Obstacles are to be constructed out of Polvwood 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 farniture match those used elsewhere in reaches 10 - 17,

»

! A EXERCISE STATIONS

P _

N ;' 1 - Loy steps 7 - Stilts

Ly 2 - Chain bridge 8 - Plank walk
‘:'/’/ 3 - Clatter briclge 9 - Parallel bars
y L 4 - 3 width balance beam 10 - Overhead Indder
= U § - Double ramp 11 - Hurdles
6 - Exercise /chin up bars 12 - Leap Frog posts
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DESIGN 13 Cont. Trim Trail: Perspective view of obstacles for exercise stations

AR N
' Log steps Chain bndge Clatter bridge 3 Width balance beam
(varymng I‘('xpl'l\) {3m bong) tapp 2 Sm long, Mcm wide) (10cm, 20cm & 10cm widihs)

respectively. 40cm high)

; Double Ramps I xercise bars Stilts
| (app 20cm wide & between trotal length app. 3m (height app. S0cm) (app. 2,5m long, clevated 40cm )
| Q0cm  2.5m hagh) diltering heights)

- . » .'M.. - . |
Parallel bars Overhead ladder Hurdles Leap Frog posts
(app. 2 long, 75cm wide) (hesght app. 2m, width (I ferent heighs for over) (3 sets of 3 at diftervent heights) |
app. 75cm. length 3m) and under, 2m wide ) '




DESIGN 14: Various options for the construction of fish shelters .

A Shelter budlt using 8
wooden platform wilh slone
and earth cover
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Seclion

C. Sheller built using concrele pipes, planks
and gablons - River Roding, UK Shelter pipe, 0.5m In
diameter and 1m long

Fish shelters created by artificlal undertcut banks,
using wooden platforms and stones, planks and

B —— concrete plpes, or planks and gablons. From:
ia Rehabllitation of Rivers for Fish. Cowx and Welcomme
HHE (Eds) 1998.
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-
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[ DESIGN 15: Brush mattress bank stabilisation tochnlque.]

ddend stout stake

wolret seci e

L0 stakes birosh matbress

live and dead stout stake spacing
2 oot on center

4 gouye
wiroe
A

branch |
cutthngs I

hasef o

! .
I ) T C oy
i h D g

e vy )? fuslne

Y - bamwiio
live stake By S
. ) dead stout stake driven on 2 foot centlors

| ~— gootestiie fobric aach way, minkmom lenagth 2 12 feet
!
!

r

Datans of the brushmaltlress lechnigue. Cuttings, pole plantings and live stakes laken from species that sprout readily (in SA, Salix mucronata, the Cape Willow, may be an

|

.‘

appropriste choice) are fairy reskstant 1o erosion and can be used luow on the bank. These also provide moderation of flow velocities if planted at high densities. From FIRSWG
Stream Restoration Manual [2000)




DESIGN 16: A flow deflector

Double Wing Dellector
End of gubion butied n bank e’ \ !

| motre Bebor Pny

Flow | 9 end anchoeed n Lark

'

Gabson Bashen laced erdd 10 end

1 male reban Sovider ond sblle M

wer araeat hil —
V - Mesh Wire over gro 5 metre 1ebor

oulder Dellecior
large Gabion Deflecior Log Boulder

\ £
F11] 1 <
| | ] | 2
)
V - Mesh Down Kamp angled - ——— - U
to direct scout away hom Lork aa Scour Holes
a8 Bars

This is only one of many examples of means of defiecting flow, both 1o protect banks and 1o Increase physical and hydraulic habitat
divarsily. Example of a double-wing deflector construction. Reproduced in Rutherfurd el al. 2000, with parmission from Bullerworth
Publishing. 1t is ikety that in the IManza a more simple deflecior, on only one bank would be required

-
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DESIGN 17: Angular boulders in the channel.

How
MH.! a / 1
(embeddod) ? |
S-(O.H Puol - - /
| Bouldrs Plocements
1 ,'
L
o
&

Upsireom *v* |

Angular boulders placed In dferent
alignments in the channel (o increase
hydraubc diversity

From Rutherfurd et al (2000)

-\ - Downstiwam *V*
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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 contnbuted .
to the toll of badly degraded rivers. The costs of poorly functioning rivers are largely i
externalised in any development activities, and so unknown. At present, there is not a

developed science to deal with this in South Afnca. 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: 177005 098 1
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