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Step 12 Assess and maintain the project

EXECUTIVE SUMMARY & DOCUMENT STRUCTURE

The exact ordering of the steps and tasks should be iterative rather than linear |
Cerlain of the steps are similar in approach 1o methods in use in South Alrica al

present. For example, Step 3 relies on methods also used in the Ecological Reserve
Determination (DWAF 1999) process and in River Health Programme ‘Stale of
Environment’ (RHP 2003) reporting

CHAPTER 3: RESULTS

VOLUME 1: REPORT ON THE PROCESS

Volume 1 documents the project in written form. and includes Introduction, Methods
and Results chaptlers, as well as chapters on Natural and Present State and Future

Allainable State and objectives for each segment. A chapter providing commentary,
recommendabions and conclusions completes the report

CHAPTER 1: INTRODUCTION

Many streams and nvers around South Alnca have been exlensively degraded as a
resull of development and urbansation. While quidelines for the rehabilitation of such
nvers have been produced in a number of countries, there are as yetl no formal
guxdelnes avadable for this practice in Soulth Africa. The purpose of this progect was
o Inal the existing Australian Stream Rehabilitation Guidelines of Ruthedfurd et al
(2000) on a degraded urban river in South Africa. The intention was 1o plan the
rehabilitation of the selecied river, following planning Steps 1 1o 9 of the 12 slep
Australian method. The Ihlanza River in East London was selected for this exercise
The river has a catchment size of less than 10km* and in its short length has been
exposed o many typecal urban impacts. Floods in August of 2002 caused enormous
damage 1o a shopping centre which has been buill over the main channel of this
nver

CHAPTER 2: METHODS

The method adopted for the study s divded nto twelve steps, aach of which
comprises a number of tasks. The first nine of these, as undertaken, are described
and the relevant adaptations required for the present study are outlined

I'he basic twelve sleps are as lollows

Step 1 Develop a Vision and a Goal
Step 2 Share the Vision and the Goa
Step 3 Descnbe the stream condibon
Step 4 idenlify the Assels and Problems
Step 5 Set prioribes

Step 6 Identify strategies to protect assets and improve the stream
Step 7 Set specific objectives

Slep 8 Chack the feasiibility of objectives
Step 9 Detailed project design

Step 10 Flan the evaluabon

Step 1 Schedule and supervise the works

Step 1:

The Vision for the project is summarised as follows: To resfore the /hlanza River fo
#s presmpact dynamve equitbnum state, i wihvch waler qually is impacied only by
areas or penods of noflow; the waler table is raised, the channe! is predommantly
stable, with well vegetated banks and a somewhal meandeving planform; the nparian
aroa is vegelated with transiional coastal forest, such that most of the siream is
shaded: and the biota shows a balance befweoen diversity, abundance and sensiivity

Recognising this Vision 1o be unatiainable, the more reabstic Goal is summansed as
follows: To retumn the INanza towards a healthy ecological and physical state, while
recogrising that & has a number of urban functions. To recogrvse and increase the
stream s natural and amenily value to the community. To improve the instream and
nparian Dlodiversity wathin the stream comridor, and to make & a safe. attrachve and
indigencus recreational green bell m the subwbs To protect and enhance the
estuary by including it as part of the Nahoon Natwe Reserve

Step 2:

The Goal for the nver was developed in consullation with a number of individuals
who previously comprised the IManza River Walch, a community project concemed
with the upgrading and enhancement of the river. Other individuals identified as
important roleplayers in the exercise nclude the Bulfalo City Municipality, who have
jurisdiction over the river; relevat Ward Councilors. representatives of
organisations, commercial enerprises, and institutions in the catchment; and
property owners in the calchmenl. Wherover possible these ndividuals were
contacted, and meetings or discussions were held. A number of news articles were
published to create public awareness of the project. National-level legisiation and
locak-level reguiations were examined. Means of increasing support for the goal
inchuded networking, creating awareness of rehabdilation beneMs, and capacily
building within the community

Step 3:

The river was divided nio 6 zones, 10 segments and 30 reaches for thes study, on
the basis of ecophysical, infrastructural and logisbcal critena. Within each segment,




ot least one reach was surveyed. Specialists represanting the component disciplings
of geomorphology, rpanan vegetation, ish and invenebrates undertook 10 describe
Nalural (pre-impact) State, the Present Ecological State, and the Future Attainable
State of the respective reaches, following standard lechmgues alicixly o use in
South Alnica. Each of the 30 reaches of the nver was then mapped using GIS
(Geograpnical Information Systems ) soflware

In its natural state, this aver would likely have been a welland in ds upper reaches,
with an il-defined channel In s middle and lower reaches the channel wouk! have
had a simear planform 10 i1s present state, however with wel-vagatated, sloping
banks, and a npanan zone copmnsing coastal dune forest and scrub forest. Waler
quakly would have been natural and hydrology typical of a small Eastern Cape
coastal stream (1 ¢ probably perennial and relatively flashy, with low flows thorugh
the year) The mstream biola woukd have inchaded fsh speces such as Bavbus
anoplus, Glossogobws calvlus ancd Sandeka banse. Anguills marmorata eels, anvd &
diverse macroinvertebrate community. The estuary condtion would ikedy have been
similar 1o prasent day, axcepl for water quality

The present state of most of the system reflects the degree of impact to which the
system has been exposed. particularty in lerms of waler Quanty and quantity. Waler
Quality s considered o be highly degraded, largely as a resull of kakage and
spillace of diluted sewage inlo the nver. particularly during hegh flow events. Instream
biola Is disturbed. No fish were collected or cbscrved in the freshwaler section of the
river, and poor invenebrale communibes exist along the river. The npanan zone is
highly invaded with exotic vegatation along much of the nver In several sechions,
bankside areas have been grassed and planted as parkland, with omamental shrubs
and lrees

Step 4

The description of Assets (features of the river whweh have not changed since natural
conditions) and Problems (features which threaten these Assels) was only gone at
those siles al which there wero stlll natural features.

Step 5

A number of different pnontisation exercises wera undenaken, followng the
principles of priorisation described in Rutherurd et al. (2000). On the basis of this
exercise, the esluary was prontized most highly for protection of the relatively intiact
npanan lorest, and conservation of the avan and mammalian fauna. Lower reaches
of the river were pnonbsed next, on the basis of thew local conservabon value and
the necessity to profect remaenng natural features.  The middie sechions of the river
are actively delerorating, and were prioritised for arresting degracation and
prevention of further detenoration.  The upper-middie reaches, which are in relatively
good overalh condiion (excepling water quality) were pronlised for expansion of
remaining natural featuwres, In the lower-middle reaches, where recovery shoukl be
occeurmng bul is prevented by some problem, the pnonty 1S 10 address the present
problems  Reaches whch need immedale altenbion (associated with relatively high
COSts ) were assgned a relatively low priority using this method. Thes is a concern as

the specialists’ fealing was thal these reaches had several imiling protdems and
shoukd be addressed as a high poonty in 1erms of water qualty at least

Step 6:
Strategies were identified for 1) the protecton of environmental assets and/or the
prevention of degradabion; 4) the imgrovemeant of environmental assets; i) fuang

present problems. Where there were lew o no assels for the Ihlanza, the decison
was laken 1o identify strategies for protechon and improvement of the area.

Step 7.

Objectives were set in terms of what were considered 10 be ‘altainable condiions for
the ecophysical condibon of the five rver zones. These were measurable only in that
they specfisd a range of deswed and achevable oulcomes. For sach of the ten
segments, an addtional senes of objectives was drafted in each of three categones
Ecological, nfrastructural, and Socal/EducationaVRecreatonal. These calegones
reflect the Ikely implementabion groups. natural scenbists; enginears and local
authonbes, and commanities, leachers and pupils respectively. Exact spatial scale
was not defined for the objectives i most mslances, as (| was consilersd prelerable
10 deladl this during the design phase, once there was support for the objective and
costings were avalable for the vanous dfferent lreatment oplions. The objectives
were descabed in terms of an acceplable ime penod for rehataiation, from the me
of intervention. Objectives were typed chiefly in tlerms of outcomes rather than
outputs (sensu Rutherfurd of o 2000)

Step 8:

In checking affordabidy of olyectives, the cosls of  planning and mobthsing the
proect were taken into account early on in the progect process. For the planning
process, eght specialsts (each charging R1500-plus per day) were budgeted for
Information and mapping costs also considered. The national kaws investgated (Uys
and Ruters 2002), were considered inadequate 10 cover e actwilies required by
rehabiabon, and the development of a kegeslative framework for this iekd was called
for (Uys i press)

The assessment of confidence or assurance in the posilive oulcomes of the progect,
and the calculation of the chance (and extent) of possible perceived ‘negabive’ effects
of nsks, would require specialist evaluation of final engneenng desgns, and was
thus not possdie for this project. The balancing of estimated costs, risks and
outcomes in the progect could not be addressed, as detalled costings  for
merventions were nol underaken

Step 9

Conceplual designs o meet the vanous objectives of the study were developed o
accessed 1 was considered premalure 1o provide the detaled design called for in
tnis step




CHAPTER 4: PRESENT ECOLOGICAL STATE

In this chapler, each nver segment is dealt with as a unit. The segment is described,
followed by a description of likely Natural State, and Present Ecological State for
each of the components investigated (geomorphology, vegetation, fish,
invernebrales). Where appropriale, the Assets and Problems are presented. The
maps and relevant plales for each reach of the segment are referred 1o, and are
prasented in Volume 2.

The Present Ecological State of each segment of the river, as described in terms of
the intenm Department of Waler Affairs and Forestry Classdfication Syslem
(comprising categories A to F), is based on the categones assigned to each
component, and is as follows:

i’ Segment | Overall Present Ecological | Future Attainable State |
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Where the descriptions of class are as follows:
Broadest Description o ’

Excellent (Unimpaired)

A

B Very good {(Minimally impaired)
Good (Moderately impaired)
o —

E

F

[air (Largely impaired) -
Poor (Seriously impaired)
Very poor (Critically impaired)

The Present Ecological State of the river thus ranges from a class D 1o a class F,
which both highlights the need for rehabilitation measures and provides an indication
of the extent 1o which interventions would be required 1o improve the present state

CHAPTER 5: FUTURE ATTAINABLE STATE AND OBJECTIVES

As with Present Ecological State, the river segment is the basic unit of measurement
for the Objectives and the Recommended Rehabilitation Measures. The obyectives
take into account the priority of the segment, the infrastructural requirements and the
social needs n the relevant part of the catchmenl.

Segment 2, where the river first daylghts, is highlighted for waler qualty treatment
and flood remediation. The placement of a flood detention and Ftrabion system in
Reach 2 is recommended. The detention basin would have the primary lunction of
flood attenuation, and the addibonal important function of water quality remediation
through biological filtration. The creation of a “closed calchment” area with the use of
pigmented concrete palisade fencing Is recommended, 1o limit access both for the
protection of the detention structure and 1o kmit access to downstream reaches via
the Chamberlain Road culvert

In Segment 3, remnant indigenous nparan vegetation is highlighted for protection.
Varous structural adjustments to the channel and banks are recommended o
increase flood conveyance, and to address the high levels of bank disturbance and
dumping of rubble and waste in this section. The modification of extant cross-
channel sewer pipes - o increase fow through - is recommended

Much of Segment 4 is bordered by the parkland of a retirement complex, Here
inerventions include adjustments 1o the channel to enhance hydraulic habitat, the
stabiizaton of banks, mantenance of infrastructure and invesbgation into the
functionality (and imporiance) of certain infrastructure, including river crossings and
cross-channel fences. In the upper and middie sections of this segment, a
boardwalk leading 1o a fragrant garden is the suggested design

Segments 5, 6 and 7 are bordered by Public Open Space with high access, and as
such have been prioritised as the key recreabional area of the river. The ecological
aim s to enhance ecophysical river health in this section, through vanous structural
adyustiments to the channel and the planting of indigenous marginal and nparan
vegelation, Alongside this, the plan is to develop a walkking and cycling path along
the right bank of the river, and 1o augment this with various other recreational
features, including a tnm park and an ‘environmentally friendly’ skaleboard park.
Horse or foot patrols will be necessary 10 enhance security in this area which is

presently poor

In Segment 8, the river is again bordered by Public Open Space, however this is &
low-access area. Riverside residents have already intialed a programme for the
clearing of alien vegetation and replanting of indigenous nipanan species on the
banksides adjacent 1o their properties. The ecological aim for this segment is 1o
address the channel sedimentation in the river and to reinsiate a healthy npanan
zone. This links well to the objective of interacting and encouraging the conlinuation
of the homeowners efforts in this area, and 10 address the mamienance and/or
upgrading of the sewer system along the banks.




Remnant mdugenous npanan vegelabon s present on the banks and banksides of
much of Segment 9 This & heghsgived for vegetabhon control and replanting, and for
protection and expansion of remaining natural lealures, The segment 1S largely
surrounded by suburban propenties and has a golf driveng range along part of its ngt
bank. It s recommended that it could border a nalural resernve-lype estuanne area
and remamn a comaor for birds, fish and wikiMe)

The estuary, Segment 10, 1s dsturbed by poor waler quality and urban mlrastruchure
mcluding a sewerage pump station at the mouth and a sewer pipe bridge across the
mouth of the estuary. Thes segment is pnontised for upgrading of this mfrastructure
protection of remaming dhgenous npanan vegetabon, conservation of asdiional
Daochversity (uvenile fish, rogs, bargs, small mammals ), and low-impact recreabonal
use, for the purposes of access 10 the beach and mcreasing public awareness ol

eshuiine ecology

CHAPTER 6: COMMENTARY, RECOMMENDATION AND

CONCLUSIONS

This exercise m Wnalling Steps 1 10 9 of the Australian Stream Rebabddabon
guidelnes has been beneficial in assessing the melthod, the hinancial, human and
me resowrces required for a progect of thes nature, and the kkelihood ol achieving
the olgectives sel. The rehatddation plan will provide the local authority (Buffalo City
Mumicpably) and the catchment community with adequate anformation on which o
base fnal designs, costing. poontisation and implementabon. This s considered a
satsiactory outcome, within the modest budget requested. il is, however, unidaely
that such an exercise would be easdy repealed unless the budget was sigihicantly
IMproves

The Austraban method rovides an excelend and comprehensive toolkit for
rehabiitation planners M all levels, andd has imphcit o 8 & senes of  checks and
balances Hecommendabons for modiicabons 10 the ordenng and  genersd

management of the process include

. The appointment of an appropriate il or part-time pad coordinalor for the
proyect,
. Poor 1o addressing Step 1, the dralting of & budgel and progect plan 1o

indicate the lfeasibility of the process, the sformation requiced. the costs of
nformation, speciahsts and other inputs;, and the scale al which the work
shoukd be undenaken

. Prior 0 project inisastion. informing the redevant authorty of the progect, o
hamess their support and 10 ensware a cooperatve relabonship

. Intiating the GIS mapping of the nver reaches n he early stages of the
project, pnor 10 Step 5, so that all mappeng s slecironic and al reach maps
are standardised pnor 1o the speciabsts’ heldwork

. Runningg Steps 1 and 2 and Step 3 n paraliel

. Pnomising the creation of publc awarensss over the need lor publi
particpation, untdl such time as there s a sound soentific and technical
nformation base 1o provide the public with matena to comment on and make
o

. Modifiying Step 4 (Assets and Problems) for urban systems,. 1o rasther answer
the question * What are the stream's ecophysical assels, and what threatens
these? (Where ecophysical assats are defined as those nver fealures which
contnbxde 10 the healthy funchomng of the nvenne and npanan ecosyslem
and ecophysical threats e delined as those leates or processes thal
threaten the assels

. Between Step 4 and Step 5 (pnontisation ), it s recommended that the Fulwe
Altainable State (FAS) be considered, on the basis of the ‘Natural (or
Reference) Stale; the Present Ecological State; and the trajectory of change
The FAS provides a guideline for the setting of objectives

. Augmenting the paonbsabon process provided n the Manual with a
procedure which takes into account, and appropnately wesghs, a number of
crtena for consideration in the exercise

. l‘l'lluul m mind the sethng of olyectives from the eanest st wjes of the
project, and recording specalst, community or local authorty deas and
deswes at any ime dunng the project process, so that they can be
reassessed for they feasibility durng the obgective-setling process

. To assess measwes 10 meel the objectives need 1o be considered
conceplual designs considered, and broad-level coshings Supped

. Slep 8 requres an answer 1o Ihe queshon are your obpechives feasiibe
Thes answer is ikely 10 be based on the broad costings, concoplual designs
legal and other constraints, and other potential negalive effects of the
recommended rehalbdabon measures

. Recognising that  Step 9, the detalled project design, regresents the
beginming of a second progect management,  plan andd requires the
assistance of individuals with skills in this arena

In conciusion, the rehabditabion planning exercise has built capacity 0 nver
rehababon practice n the project leader, specialist team, members of the
catchment community, and officials in Bultalo City Municpalty. It has helped 10
engender an awareness of the river as a continuum, an ecosystem which requies
Care and manienance, and a comdor which could provde a greal social asset rather
than beng an urban driwn. It is hoped that one of the more lasting outcomes of the
progect will be the ncrease n coordinated focus 1t has provded Tor & number of
groups who have previously been undertaking their actions n an uncoordinated and
somewhatl disparate lasheon

It should be noted that the level of detall in this report and maps was
considered necessary and appropriate to a research project, however, for a
similar, non-academic exercise in general rehabilitation planning, it is advised
that the work be done at a far less intensive scale
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VOLUME 2: MAPS AND APPENDICES

Volume 2 is a supporting document for Volume 1. The intention of this was 1o enable
the reader o refer 1o text and maps/photographs/designs simultaneously. Volume 2
contans all the maps which correspond 10 Present Stale analyses (Volume 1
Chapler 4), and 10 the Fulure Atlainable Staste and Obyectives (Volume 1, Chapler
5). Al other Appendices, including photographic plates of the nver reaches refarred
10 n Chapler 4 (Volumea 1), are also ncluded n Volume 2

<
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CHAPTER 1
INTRODUCTION




1.1 BACKGROUND

Many streams and rivers in South Africa have been severely affecled by the
process of urbanisation and development. Impacts 10 these systems include:

. The akeration of natural hydrology due to an increase in impermeable
surface in the calchment (e.g. roads, pavements, rooves), and resullant
increase in runoff in the calchment duning high ranfall events. The Rashier,
higher flows during these perods can aller channel form either through
incision or wilening

. A lowering of the ground-waler table, caused by the reduction in infltration
of rainfall and runoff.

. Loss of natural channel alignment through diversion, realignment, or
straightening of the stream for the purposes of stormwater and flood
management or development. This may be accompanied by the
construction of trapezowdal, concrete-lined canals for stormwalter
management and flood prevention

. The building of bridges or nver crossings over the channed and the use of
cyintncal or box culverts as conduits. These cause undercutling and
incision on the downstream side, and can result in head-cuts on the
upstream side (e.g. Riley 1998). Tree blockages in culverts aré common
and can increase flood risk

. The burial of the former channel in box-culverts 1o facilitate development at
the surface (ie. for the purposes of land acquisition).

. The dranage of welland areas with canals or pumps
The routing of sewer lines and stormwater drainage alongside stream
COUrses

. The alteration the natural aguatic microbsal balance and the contamination
of the river as a result of the inflow of trealed or untreated sewage efffluent,
of leakage/surcharge of faulty sewerage systems

. The alleration of natural water quakty as a resull of runoffl and other wban
point-source and diffuse pollubon

. The clearing of banks (and riparian vegetabon) for the purposes of
development, and the construction of levees on the Soodplain

The intermational scence and practice of nver rehabiditation has, in the pas! few
decades. developed a sule of methods and approaches 1o address the
detencration of wban stream and river ecosysiems (Ridey 1998) Guideline
documents and manuals have been developed in several countries 1o assst in the
implementation of these methods

In South Africa, the field is In its early stages of development. The term ‘river
rehabiation’ s oflen incorrectly used to describe projects which are In fact
environmentally-sensitive slormwaler management exercises, or the upgrading
and landscaping of rivers adjacent 1o new developments (Uys, in prass). If the
practice is 1o develop in the direction of achieving inlemational standards, il is
necessary 1o insti an ethic of balancing two types of objectives:

. the improvement of eco-physical form and function of the system (with the
end poinl in some cases being the return lowards pre-impact or natural
state). and

. the management of urban infrastructure, recreabonal assets, and
aesthetics associated with the river (e.g. Rutherfurd et al. 2000)

This project represents an altempt o achieve this balance in a praclical river
rehabiitation planning exercse. As there are as yel no comgprehensive South
Alrican gudelnes avallable for this process, the Australian Stream Rehabilitation
Manual of Rutherfurd el al. (2000) provided the method on which this tnal was
based. The inlentions were 10 assess the lransferability and appropriateness of
these guidelines in a Souwth African context; to evaluate the practicalities of
attempting rehabditation planning with ecologcal objectives in an urban setting,
and 1o encourage an ethic of sound planning in future river rehabilitation projects

For simplicity, the following lterminclogy s used in this report.

The term ‘resloration’ implies a retumn lo natural pre-dmpact stale and s thus

considered an aspiration, but seldom achievable (Rutherfurd et al. 2000)

. The term ‘rehabitation’ focusses on achevable eco-physical objectives.
The goal of rehabilitation is the improvement of important aspects of the
stream environment with the am of the syslem eventually resembling its
pra-impact state (0.g. Ruthedurd et al. 2000)

. The term ‘remediation’ is appropriale in cases where it is not possible to
rehabMale due 1o a river sysltem being irrelnevably degraded, or where a
system has been fundamentally altered i character but has, over hime,
adjusted and achioved a stale of dynamic “stability’ or equilibrium (e.g.
Drury 1966 cited by Riley 1998). This is ofton the case of a river channel
downstream of a dam. The aim of remediaton is to improve the acological
condition of the river per se, while not aiming for an end point resembling
the pre-smpact state,




1.2 OBJECTIVES

Ihe objectives of the shudy wore

ad the planning stages of the Australian River RehabsMats method
Steps 19 outl of 12 steps) on a small degraded urban stream in East

London, Soulh Anca
To produce a plan for e rehabilitation of the nver, with a view

. wuming a unctional ecology and more natural phys«ccal form 10
sections of the rnver, while maintawning its urban functions (flood
control, stormwarer management)

. estabishing a sale, attractive urban green comdorn and recreational

rea in the centre of East London | and

. provehey) an exampls of bhow rehatulitation can work and be cosl

sHechive on other urban overs i e country with sarilar problems
e inlenbion was notl as much 1o assess the gusdeshines a8 k
nveshigate thewr apphicabon withn a himded baiged, as this was

nsidered o be the Mely situahion in which most mmunity
based nver rehabilitation projects would find themselves in thas

.
iry

THE SELEC OF THE RIVER

anzin River in East London was selected for the rehabiitahion planna

S& v the IoROowiInNg reasons

The Project Leader had been involved with a ommunily -based
rehabilitation progect on this niver since 19098 (the Ihlanza Rver Walch or
IRW) This project had achieved little due 1o a lack of hundeng

A number of the individuals involved n, or associated with IRW  war
Merested ) LINUING wilth ths progect

In s length of < thm, 1he Ianza has been exposed 1o the Tull suste ol
Wrban impacts alraady sbed, and s as @ resolt hghly degraded and n
nead of atlention. Water quality s a parbcular ssuo

The river Bows through middie-lo-upper income suburbs in £ast London
winch was though! 10 mmprove the ease with whsch communily involvement
and paricipabon could be hamessed. I aso increased the ikelibood of
leveraging funding from local resstents, schools and busmesses for the
future implementation of 1he pls

The niver enters the sea on a lamous surfng beach, Nahoon, n an anea
Wik surfers are trained he nestone and present levels of

MY younj

colform baclena in the nver walor are well In excess of DAWAF Water
Cualily Gudehnes for both Recreation and for Aquatic Ecosystems (DAWAS
199) Thes was thought 1o require attention
. Ihe majority of the nver 18 accessible for the purposes of survey a

samghng

. The mver s under the unschchon of the local authonty, Buttalo Cily
Murnicepay (BOM) Tiw Froject Leader had estabished wact with m v
ol 1he relavant mdeaduais the Muncipahty OOor 10 it nh.']ﬂ S oK
which meant that a great deal of ime and cosl could be saved

he mugor disadvantages of using this rver bor es shudy were

. | lack of histoncal and current hydrological informabion on the syslen
. he lack of comprehensiy waler quaMy dala (only base vanables a

lested on a reguiar basis by Bl M ol two sites on the nver); and

. The paucty of previous blological or physical sludies on the sysh

(Hamson el . 2000 did a once-0l estuanme study on this nver as parl of

Comslwide esiuary assessment)

THE IHLANZA RIVER CATCHMENT

The Ihlanza River is effecively a lirst order system for s entwe leng he
catchment size 18 less than 10km’, and he odal nver length apgroximadely Gkm, o
whch almost 1.5km 15 buned In box culvents. Land-use in the catichment incl
formal retal in the upper and muddie areas, formal and ne ofices. institut
SChools. rétirement homes resideniia dense réesadential holels, Bed and
Breakfasts, Public Open Space (POS) and 'areas under construchon” (Map 1.1
Volume Z)

'ne Ihanza Rwver rnses as a spn 4 5¢ 10 Weste Avenue | v enl, Tast
London (Map 1.1, Volume 2). Prior 10 wrbanesation of this area, it is thought tha

he upper reaches of the nver woud have compnsed largety webland with an il

delined channel This section of the rver 1S now buned in cubverts 1hat are routed
i

Deneath or aongside roads, houses and pavements, through the commercial and

ressdential areas of vincemt

The Vincent Park Shopping Centre (VPC) is balt al the lowest point i the upper
catchment. The man wing of the mulk-story centre was badt over a canalized
sechon of the nver. This had prevsously been rouled through the wetland area. and

was enclosed 1o 1orm a box culvert 1 runs bancath the mam parkng area a
ndivdudd shops in the Centre.  As the basement of VPC 15 sdualed below ground

leved, i Tormes welland . il s neces

ry 1o pumg sespsge water continuously I
word Tlooding. This waler I8 returmexd 10 the rwver via the stormwaler network
(Koekamoer, pars comm )

-
.



The VPC has flooded several times in its history. During August 2002, a flood
peak occurred in the eary hours of the moming after two days of persistent rain,
during which the maximum dady rainfall recorded was 317mm (SA Weather
Bureau dala). It is estimated that up to 300mm of rain fell in a period of less than
half an hour (no data available 1o verify thes estimate). Much of the runoff from the
upper catchment was prevented from entering the stormwater drainage network
due o surface debrs blocking the entry grids. As a result, it fowed overland
lowards the closed basement entrance of Vincent Park Centre. The damming
eflect of the doors lasted briefly until the water broke through the doors, flowing
into the basement level of the VPC, llooding the shops and businesses 1o a height
of well over a metre. Tens of milkons of Rands worth of damage was done 1o
goods and property.

The ‘river’ first daylights into a concrete-lined canal downstream of a residential
area in Neale Road, Vincent (Reach 1, Map 1.2). The canal continues through a
sieep-sdded area which was formery a quarry (Reach 2, Map 1.2, Volume 2).
Water flows through the box culvert beneath Chamberain Road river-crossing,
and into natural channel in the grounds of the Berea Gardens Retirement Complex
on the nght bank, and Port Rex and Hudson Park High Schools on the left bank
(Reaches 3-9, Map 1.2, Volume 2). The middle and areas of this segment are
grassed and planted private parkland, and the lower areas are zoned as Public
Open Space (POS).

Further downstream, the river is routed through a cutvert under the North East
Expressway and Old Transkei Road, and through a large energy dissipator (stilling
wall) downstream of the road crossings. From here and downstream (Reaches
10-27), the river banks and sections of adjacent Boodplain are routed through a
variable-width band of Public Open Space (POS) adjacent to middle and upper-
income residental properties in Stiing and Nahoon. In the last 1-2 km of its
length (Reaches 28-30), the river flows through relatively undisturbed Coastal
Dune foresl, and inlo an estuarine area which is largely undeveloped and
relatively natural, The Ihlanza mouth is on Nahoon beach.

With the urbanization and commercialization of the catchment (and partcularly the
upper areas) has come an increase in the amount of hardened or impermeable
surfaces such as roads, pavemants, rooves, and parking lols. Water which would
previously have recharged the groundwater must now be reated and managed as
surface runoff. The stormwaler drainage sysiem in the upper caltchment was
designed for about B0% hardened surface, but is actually calering for almost
100% impermeability, with the result that problems have arisen in the catchment
with stormwater management, particularly during Sood events. The other physical
consequence of reduced infillration rates has been the lowering of the water table

In the upper seclion of the river, upstream of the North East Expressway, the
Ihlanza is particulardy vuinerable 1o sewage spills during high rainfall events. This
5 because the area's main sewerage pipe (which 8 gravity fed) is routed
alongside the nver and slormwalter drainage network. Al various intervals along
the pipe, there are manholes with steel covers designed o be ‘pop’ open under

upward pressure, allowing surcharge of diluted sewage directly into the river canal
or channel. This is not sinctly a municipal attributable 1o engineering or design
flaw, but is commonly refated to indwidual developers, builders or property owners
discharging stormwater runoff o the sewerage system rather than the
stormwaler system. Regulardy, during a high rainfall avent, the capacity of the
sewerage system is exceeded and diluted sewerage is surcharged into the river
In the upper sections, his results n the channel subsirate being covered with
sewage fungus, and no animal life being observed or collected during sampling.
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METHODS




21 THE AUSTRALIAN STREAM REHABILITATION

PROCESS

The Australian stream rehabilitation planning process of Rutherfurd et al. (2000)
s divided inlo 12 sleps, each of which consists of a set of Tasks'. It is viewed as
an nlerative method rather than a linear one (1.e. the planner is likely 1o retumn o
earer sleps and reassess them in the light of laler steps) This s illustrated n
Figure 2.1, A ‘reality check’ is buill into each step, encouraging the planners to
revisit pravious steps. The procedure achieves a good balance between technica
conskderations and praclical issues

The method is detailed fully in Rutherfurd et al. (2000) and summarnsed in Uys (in
press). For convenience and easy reference, this summary s reproduced in
Appendix 1, and only the basic twelve steps and the moddications 1o them as
required by the Ihanza River Project are presented in this chapter

NOTE: The interested practitioner is referred to the original manual of
Rutherfurd et al. (2000) for the comprehensive guidelines.

22 THE APPROACH ADOPTED

While the Australan procedure was the basis of this planming exercise, the
menbon was also o allow the project 1o develop s own life’ within the
communily, in the eyes of the local authority (Buffalo City Municipality or BCM)
and from a more formal scientific perspeciive. It was considered important that this
pilot tnal should not be primarily an academsc exercise, but that it should be
focussed on establishing (and teaching others) ‘how' 1o apgroach a rehabilitation
exercise, n a way that would both creale awareness and encourage the
involvement of key role-players such as BCM, schools, and members of the
catchment community. As such. extensive effort has gone into relationship-
building during the project

I was also an mienbon thal the specialist feam commissioned 1o assess the
present and future-attainable state of the river should use methods already in use
in other, inked, South African programmes, particularly those of the River Health
Programme (RHP 2003), and those use in Depariment of Walter Altaws and
Forestry's (DWAF ) Ecological Reserve Determenation process (DWAF 1999). The
intention behand this was 10 check the appropriateness of these methods in a
rehabiitation context, and (in the longer lerm) to attempl 1o link rehabilitation
planning %o River Health programme aclivities andior Enviconmental Flow
Delermnation type projects, or al least to encourage sharing information where
possible

9

As discussed in Uys (in press, Chapler 5). there are many steps common 1o the
rehabilitation planning process, the Environmental Flow Requirament process (or
Ecological Reserve Determination). and the River Health Programme methods
For instance, all three procedures require a ‘present stale’ analysis for all
components (geomorphology. ripanan  vegetlabon, fish, inverlebrates), and
lypically use the same methods to derive this. It would be logical to gradually align
or ink these processes between programmes, o facilitate information-shanng,
improved application of information, and substantial cost-saving. This would also
encourage inlegrated calchment-scale planning

Figure 2.1. The 12-step rehabiltation procedure (from Rutherfurd ef al. 2000)




23 THE METHOD AND MODIFICATIONS TOIT

Only the planning steps, 1e Steps 1 o 9, were completed for this project. The
menbon behind this was that throughoul this process, the calchment community
d ocal authormties should be encouraged o tlake responsibility for the

mplementabon of the plan. Ths would ikedy lead 10 more sustanable outcomes

n this Sechon, the 9 step planning procedure s hghly summarnised, with indwidual
lasks hsted, and the modifcabons as requaed by the progect are descnbed

231 STEP1:

Ihe deimtion of both a visson and a qoal for the niver s a shaht adaptaton of the
method of Rutherfurd et al (2000), who only require the definition d avison. The

rationale for this is prowded in Appendix 1 (Step 1), In this case, the vissaon was 1o
L Lased an a tesione re-creaton of the nvar, and would descnbe an wimate. and
probably unacheevable, end pomnt of the project: ihe retum 1o he pre-impact
astonc state. The goad wouk! be callbrsted aganst this vision, bl woulkd be
jeveloped on the basis of what was thought 1o be grachcally and realisticaly

whievable (soo Appendix 1)

232 STEP2: SHARE THE VISION AND THE GOAL

o Tour tlasks ncluded under thes sl ware considarabons throughout the
project. However, the emphasis of the awlial planning slages was on [he
ielermination of present and fture-altainable ¢cophysical stale, rathes than on
nlerachon wilh e potidi This was consklered necessary withen the hmited
project buogel, as pubhic pariopahon processes can be the most Bme-Consumeng
slement of a project he decsion wis 1o interact with a mited group ol
Ndividuals during the inbal pdannng stages, and 10 be n an inlormed posIion
ot the niver before interactng with the genéral commungty. This 15 a diferent
pyroach o that taken by Engelsman el al. (2002), who prefer o have the
community integrally involved from the oulsel. Our approach was, in this sense, a
Inal n st

1. ldentification of individuals with interests in the stream (including land-
owners, waler users, authorities, walter supply agencies, elc.)

This task had been begun by the Ihanza River Walch Commillee, and 1S
f
considered 1o ba an ongg ) Procoess whicr 1o some extent determines the We' of

Ine progex

2. identification of individuals who support and oppose the rehabilitation
goals. identification of relevant legisiation and local regulations

Thes lask was addressed in the early phases ol the projecl. However, this was a
small and non<dhreatensng rehabiltabon planning exercise and once wal
aulthonty (IBCM) were mwvolved and '...'..-‘AY-" 1 was lelt there woul e lew
individuals opposing the rehabilitation goals These indivduals also became
known 10 us dunng the planning process. As discussed. 1 had also been decided
s, i princgile, e general pubbc would only be involved once the lechncal
informabon mgarding the nver was avallable 1o them, 1o allow them 0o make
intormed decisions

National-leve! legisiation pertawneng 1o the project was examened In Uys and
Hulars (2002 Local-level regulations groved more ddficult o access and

exammne. The resulls of this process are presented o Chapder 3

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

Catchment land-use maps, cadastral maps with erven numbens (which coul! be
Iinked o home-owners), and knowledqge of the area were usaed 10 identdy those
indivduals ikaely 10 be In a posibon 10 helo or hinder the attainment of the goal. h
did, however, become apparemt dunng the process who these indivebuals were

This agaen emphasized the need for relat ship-Dakhn unng the progect
4. Decislon as 1o how to increase support for the goal

As this was a research project rather than a community-driven progect, decisions
such as this were not often made collecively he decisons were rather based on
p combanation of meeting wih indeechuats,. hokhing discussions with 1he Specrabst
team, having ongomndg inleraction with the local authonly, and reviewing e
expenence of other rehabilitation pracitioners

233 STEP 3: DESCRIBE THE STREAM CONDITION

1. Divide the stream into segments and reaches

™ hianza River was divided into six zones, ten segments and 30 reaches, as
shown in Table 2.1 and Bustrated in the itroductory maps o Volume 2. From a
scentihic perspechve, these Gvisions should eally be based on ec physacal

crilena (sew )\,liu'luhl | Slep ) Howeyver n planning the rehabiitation of an

urban nver ¥ balance must e sough between ecological, socud and
nfrastructural requirements, and the process of divhing the stream in 1o smallos
units should take thes o account, For instan N divihing the nver, 1 was
necessary 1o consilar the most usi Il scale dor a planneng unil




Table 2. 1. The units, scale and description of the river divisions for this project.

Uit Scale Descripon

Zones or | Kilomelre This is based an an original zonation done by BCM on the
Areas  of basis of the expected longtudnal zonation of a river, Lo
Interest upper, mcdie and loser reaches, and estuary. This has
6) bean shghtty modifiad for the purposes of this progect, and

provides six easily recogrisable and karge-scale units  for
/= __use in planning and priceitisabon. ) |
Segments | > 250m - The segments were delinealed on the basis of both urban
{10) cntena (eg road crossings, areas bordered by Public
Open Space) and ecophysical crilena (e.g the relalive
homogeneity of the river channel, excepling in Segment
6). The likely size of & river unt that could be practically
used for planning purposes was aiso considered.
Reaches < 250m This was done nitially at a dasklop level, dividing the
(30) siream segments into what! would appear 10 be relatively
physicaly bomogenous units of stream of up 1o 250m At
least one reach per segmend was %o be sampled or
examined by specalsts, so It was important that the
- indwidual reaches shoud be more-ordess represeniative
of the segment as a whole. The Reach lengih was
cons.dered prachical for sampng purposes. and uselul =
that linal reach maps could be presenied at a reascnable
scale for visblity, and presented on an A4 landscape

adjusied on the basis of physical homogenaity and the

lp.go The mitial dvsions were then ground-wruthed and

J meanngfulness of the reach as a planning wnil.

2. Construct a template of what the stream should look like (ideally in its
pre-impact state).

Available documentary information on the calchment in the form of maps, aenasl
pholographs, satellile images, plans, GIS fes, and documents were sourced from
BCM Dwrectorates of Development Planning and Engineering Services. For the
most part, BCM assisted willingly, however this exercise was reasonably
expensive. Costs would have been reduced by having the project declared a
municpal project, however this is a lengthy undertaking and despite initiating A,
would have laken too long n lerms of the progect planning

The information available was exammned at length by the specialist team in the
further planning stages. All specialists were requested to examine the maps and
aerial photographs In particular, and discussions were held regarding likely pre-
impact (or natural) conditions.

1"

3 Describe the present condition of the stream,

During the first two weeks of November 2002. a group of riverine specialists were
contracted o this project to survey the river 1o gather information regarding the
kkely natural / pre-impact stale, Present Ecological State (PES), and Fulure
Attainable State (FAS) of cach segment, based on sampling or surveying of al
least one representative reach per segment. The speciakists and their relevant
study components are listed in Table 2.2. A number of other individuals closely
assoclated with aquatic ecosystem rehabiation-type work were requested 1o join
the team for pan, or the whole, of the field exercise, both 1o expose them o the
project and to get their input on the rehabxation planning exercise, and to
consider linkages with the progects they represented, This added greal value to
the project team in lerms of additional expertise. These individuals are also ksted
in Table 2.2.

An attemp! was made 10 coordinate the surveys and sampling, such that there
would be a number of specialists on site simultaneously In order to optimise
nformation-sharing and discussion regardng river condition. The team gathered
for discussion at a central venue aach morning and M midday, This process was
both practical, facMated exchange of ideas, and was cost-eflective. Feedback
from the specialists regardng this approach 1o the feldwork was good. The local
newspaper were requested to run a shorl story on this field work and this was
printed the following week (Appendix 2). Ms Debbie Reynhart, the vegetabion
spociabst, also wrote in her weekly column about this survey (Appendix 2). There
were a8 number of phonecalls in response to these articles, offering either
information or future support

The specialists had been briefed ahead of time o use sampling or survey methods
consistent with those being used in the Reserve Determination process (modified
from DWAF 1999) or in River Health Progamme monitoring. The majority of
specialists had experience of data colechon for either one or both of these
processes. On the basis of these methods, the specialisis were required to
provide a brief description of.

. Assumed Natural (Pre-impact) State on the basis of available information,
professional expenence of the region, and professional judgement,

. Present Ecological State categorisation of the river (using the DWAF
categories of A fo F as shown in Table 2.3),

. A description and categonsation of Future Attainable State, and

. Other relevant information penaining 1o their specialst component (such
% taxa collected).
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SPECIALIST TEAM ROFIOGS, CTRANS GNG CRSCHPRONS SSS0CHNG Wilh hose ct
Specialist Organisation Study Component

Bon A SOCHONS Broadest Description

-
-
-
-
-
>
>
K
-
-
®
@
v
®
L
@
"™ han Koskemoor Manager: Wastewalos 5 n i wding a .

| ant Hok Aon Bok & Assocales FISHh survey Excediont {Urimgimoed )

Pon thzabeltr Vry good (Minimally imgare

Fau (Largely impaired

FE e Floarmes beris) Urivesrsuly of Transh Eshsrne survey Of OUS mpaired)
) yEMOUSY inpiaired)

A

B
Mr Greg Brett East London Museun 15D Survey c 00 (Moderately Impares
i D

E
Ms Debbie Reynhan Down 2 Eanh | Riparian vegelab F

4'l‘,|r.:.n| Nnincally 'I‘,Ill'\l

Invenebhrale SUrvey e inndual methodologes s by N | I the speciahsts in this o

U ROy ¥Vadeso IWR Environmental LEONwus pal survey Channel Cross Sections
ADDITIONAL ASSISTANCE Cross-sechional surveys were undernasen M five sqles along the length of i T
Individual Organisation Discussion /| in Reaches B, 11, 21, 29 and 30 (Figures 4.1 - 4.5). Fixed bench marks (steal
Assistance pegs In mortae) were installed at each of the sites for Rture referencing. and
thw urvey e I e I« wa latu , i suiveys were paerfonmed useu
Mr ) Buckk T o Manager Ry M v > ’ ’ ) &
s | il ' S ) ' N e esluary )X ety 1 I § 1
s ' valer, | Links { e for ind are fixed relative anmon local distus
casl C waler |
|
Ms Mary Burseoy { st Oloon osh 1[0 nNoluscs 'h oo of undertaking hy Iy was 10 e a4 ba Tl i nned

' Brre eolechnica ViIce on

Ceolechmcal L he leasibidity of vanous " i Survey

Pydrauhc raling curves (Slages-cischarge relabionships )

the cross-sechonal nlormation coukd De used 10 develog

L nvironmoenta structuras

Geomorphology

ki [ | m Neale Road sechon he longiudnal zonation of Soulh Afnca nvers reflects reqona Qeoloqy, 1ecion
| | evenls and long-term fluvial action, whach tlogether have affecled the shape of thes

¢ Ed Thexton Direcion Ripana Advics n th
| g profiles. The classe ncave long proble may be distugted by a numbers of

0" " Uphit or a Tal 1 oSala-level ' wiilre i Wadeson (199
| developed a zonal classibcabon system lor South Alnca based on work camed oul
Halain Wit w MACIENEST iyt -
gy o ' } number of dilferent rivers around the country. This is presentod in Table 2 4

el sed 10 type the diferet zones found wilthun the nver sysie

Victona, Australia, o




@ =
@ Table 2.4. River zonal classificabon for South Africa (Rowniree and Wadeson, Table 2.4. Continued
1069)
. A - S _ B Additional zones associated with a njmmndpronb |
Zone | Zone | Gradient | Characteristic channel features ' Rejuvenated 5002 | Moderate lo steep gradient. confined channel |
- ldmlci.” - . bedrock fall / (gorge) resulting kom uplift in the middle to |
A Zonation assoclated with a ‘normal profile - cascades lower reaches of the long peofie, dmited lateral
. ) - development o":wnt Mn:dm typol
, rone [ . - :::’. v;ﬂl'::’:ol mm%w‘:,m ::::; Zone Gradient Characteristic channel features |
® il hw«: e | Class [ R
| Mountain | A >01 A very steep q”onl sream domnaled by | Rejuvenated 0001 - Steapened section wihin middle reaches of the
| headwater vertical flow over bedrock with walerfalls anc foothills: 0019 river caused by upMi, often withm or |
L B stream , plunge pools Normaly firsl or second order downstream of gorge: characlonsics simiar to |
| Reach thpes include bedrock fall  and foothills (gravelicobble bed rivers wh pock
[ e e s el i 4 s K
Mountain 1] 004.0 St stream dommated by bedvock -
stroam .':;0 boulders locally cobblcovoo:syegnvds ; with an active channel contained within a |
. in pools Reach types include cascades macro channel actwaled only during infrequent |
becdrock fall, step-pool, Approximale equal flocd events. A limited flood plan may be
- distrioution of ‘vertical and ‘horizontal' fow mmm“m""ma"'
components —— . :
}—fllou?;nl B 002-0039 | Moder - Somin Upland flood < 0005 An upland low gradiet channel, often
. beao::vyhm’:: R::rw m::d‘u.\:y plain associated wih uplified plateau areas as ooour
bed, pool-rapd or pool fiffe. Confined or semi- 1 _beneath the eastern escarpment o
‘ confined valey floor with limited flood plain ' )
development 7 2. Present Ecological State (PES) is assessed for each river segment, using
Upper | D 0005-0019 | Moderately steep, cobble-bed of  mexed Table 2.5 as a guideline 1o assign a PES class.
- Foothills becrock-cobble bed channel, with plan-bed,
pock-nifle or pool-rapid reach types. Length of 3. Longitudinal Profile: The longitudinal profile of the river is calculated on the
- | °°°"°,""" rilflesiapids similar. Navow flood basis of elevation of the river channel (in metres) al different chainages along the
; — R T f:; ;;‘:?"" “&%::’;ﬁ:ﬁ:ﬂh river. For the Inlanza, flood-level maps (Ninham Shand 1992) were used o
- ' Foothills sand and gravel dominating the bed, locally calculate this profile. It is presented in the Results section.
| o B e el gl e Ny L 4. Future Attainable State (FAS): The FAS is an assessment which is largely
. ' bars common in pools Pools of significantly based on expert opinion. The class for this Stale is derived from Table 2.5
i | greater axion] than rapids or riffles. Flood plain
o l )| | ohen present. o
Lowland F 0.0001- Low gradent alluvial fine bed channe!, mty
river 0 0009 regime reach type. May be confined, but Rully
‘ ! developed meandering pattern within a distingt
flocd plain develops in uncondned reaches
. | where there s an increased sit content in bed
1 1 or banks.
o
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|
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Table 2.5. Present Ecologeal State (PES) and

classes and descnptors for geomorphology

Fulure Attainable State (FAS)

CLASS Geomorphaological Change Anthropogenic Indicators
A No changes, eroson  and No human impacts denbhad n
unmodiied deposihon with reach ae n the catchment
natural Lalace
| B Short-berm changes thad can Muman impact entbed, bul no
| hargely nasural bo sl within the frequoncy | cleaw  ewdence of  channel
I of he “Baok hll” lood rospanse
C Slow trajectory of change, can Signhcant  human  upacs
moderalaly be reset wahin five 10 ten changes ¥ bed struchure evident
modihed Lankiull” events by restonng locadsed bank  eroson  and
natural Nowsedment regene channel widening. of deposibon
! and bank stabdity and  nanrowing Changes
reversible n the shorl berm
D Well milo the traectory of Major human impacts resuitng n
| Rargely change, may be ofsalt 10 signbcant long lewm changes o
modihed resiore natural condbons channel  geomelry, paliorm o
reach hype. bt nver 8 In the
process of adpsting its from o
he curent sedment load and
. = fow regume
E Engineenng wilervenihon Channel struchwe Loty
Sorously requared for rehatsilabon engneered, bul bed persmeler
modihed includes some nabural malenals
that can be worked by fuvial
pocesses  (Includes  gabions,
engneered  bard  stabilsabion,
chamnel  shkasghlaning oF e
ahgnment, buldozing)
F Magn engneenng nlecvenhon Totally engineered channel, no
crically reguired for rebabxitaton natwal malenal i the channed
mocded B perinwler

Riparian Vegetation

Table 2.6. Scoring critena and descriptons for dfferent classes (PES and FAS),
as they apply 10 the scores denved using the Riparan Vegetabon index of Kemper
(2001)

SCORE | CLASS | DESCRIPTION I

19-20 LA | Unmodiied, naturs |
17-18 B Largety natural with lew modtcations A small change v |
Nahaal habitats andd Bola may have ahen place but the |
oecosysiem lunchions are essenhally unchanged
) ‘
13-16 C Moderately modibed, a loss and change ol natural hatitat ?

and bota have ocourred bul the basic ecosystem funchons
are shll predommnantly unchanged

912 l D * Largedy modfied A large loss of natural hablat, biota and
SIC eCosystem funchons have ocoumed ‘
58 E The boss of natural habstal, biota and basa mu-»,slt;iv
funchions are extensive
U4 F Modiicasans have reached a cnbcal leved and e system

has been modiied compielely with an amost complete |
boss ol nabural hatiiatl and bola In the worst instances the |
bassc ecasystem unchons have been destioyed and the

The npanan vegetation of the Ihlanza Rver was assessod using the site-based
method for the Ripanan Vegetation index (RVI, Kemper 2001).  An inbial site
walkabout was undertaken 1o record species composibon and fambanse the
assossor with the site. Further mformabion on vanous components of npanan
vegelation was then recorded, such as site disturbances, extent of exolic iInvasive
plants, extent and distinbution of plant cover and evidence of recruitment.  This
informatbion was scored and used as input 1o the RVI formula to produce a score
out of 20 which was compalible with the six Ecological Reserve Delermination
assessment classes presented in Table 2 6

changes e sreversitie

In adawtion, a modMied version of the Ripanman Index for nparian vegetation
assessment (Kotze and Steytler 1998) was used, This version look into account
physical atinbutes such as the extent of erosion and alteration of streambank
morphology, as woll as percentage area allared by human impacts includng hitter,
and asen plant swasion. This also produced a score compalide with the six
Ecological Reserve Determination assessment classes

Fish

From a fish destibution perspective, the division of the Ihanza Riwver inlo the $ix
zones (A 1o F) was considered useful.  Survays were not carmied out in Zone A
(channel buned or concretised), but the other zones were aither iInspected visually
or surveyed with an electro-fisher. Due 1o the narrow channel, shallow flow depths
and clear water, large stretches of the nver could be effectvely “surveyed for fish
visually by walking along the banks or i the nver bed. The deeper pools (up o
1.5 m) as well as areas thal prowided potential cover for ish (undercul banks, root
wads, eic ) were sampled with the electro-fisher, which is normally very effective
under these condiions. As the method for assigning a Present Ecological State
and Future Altsnable State clisss 10 the fsh assemblage (Kleynhans 1999) relies
on at least 5 species baing presant in the sample collection. and was thus not able
10 be used for the Ilanza. Expent judgement was thus used 1o assign these
classes
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Invertebrates

Invertebrales were surveyed using the South Afncan Scoring System 5 [SASSS)
method of Chutter (Dickens and Graham 2002). This & a biomonitoring tool used
both in the Ecological Reserve Determination process (DWAF 1999) and in the SA
River Health Programme (RHP 2003). It is based on the sensitivity of aqualic
nvertebrale fauna to organic poliution in the river, on a scale of 0415, with lower

numbers representing higher tolerances.

The method requires the sampling of any or all of the following habdats avaiable
in the reach: slones in current, stones out of currenl, marginal vegetation,
gravel'sand/mud. Each of the habitals present is sampled using the appropriate
technique and with a 0.5mm mesh hand-held sampling net. The anmals collected
are lipped info a tray of clean river waler or tap waler, and the specialist spends
up 1o 15 minutes identfying and the animals collected in this habitat.
Each habitat is then scored for Total Score (sum of all individual scores), Number
of Taxa, and Average Score Per Taxon or ASPT (Total Score divided by Number
ol Taxa). This is then done for the full sute of habitats, and this fnal cumulative
total represents the SASSS score for the e,

Alongside this method. a habilal assessment methodology known as IHAS
(Invertebrate Habilat Assessment Score, RHP 2003) was used. This assists
Interpretation of the SASSS5 scores. The SASSS and IHAS scores are generally
used together 10 determine the classes for Present Ecological State and Fulure
Attainable Stale of the river. As there are, as yel, no criteria available 1o assign
classes to Easlern Cape Rwvers on the basis of both SASSS and IHAS scores, the
crleria developed by Thinon (in prep ) (Tables 2.7a and b) for rivers In other
acoregions of the country were referred 10, and expert knowledge of the rivers in
the reglon was used to recommend a PES and FAS class per reach sampled,
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Table 2. 7 a. Descoplion of SASS4 condibon classes (Thinon, n prep.)

CLASS

BOnc
MODIFICATION
ROAATVE TO
CURRENT BEST
ATTANABLE
CONDITION

DESCRIPTION

SASS4
SCORE (% OF
REF
CONDITION
(Natural state)

ASPT VALUE
(% OF REF
CONDITION
(Nabural
State))

Unimpaired

Community  struclures
and funchons
comparable 1o the besl
sduation 10 be expecied
Optmum community
struchure  (Composition
and  dommance) lor
stream size and habital
quality.

90 - 100
80 -89

vanable
>0

Miremally

Largely natural with fow
modfcations, A small
change n communiy
structure may have taken
place bul ecosysiem
functions are essentially
unchanged

«75

75-90

Moderately
mpaired

Community struchure and
function less than the
reforence condition
Community composition
lower than expected due
10 loss of some sensitive
forms. Basic ecosystem
funchons are stil
pradomnantly
unchanged.

<60
>75
60-75

impaired

Fewer families presant
than expected. due o
loss of most intolerart
forms  Basic ecosysiem
functons have changed.

<60
viwiable

Senously
Impaired

Few aquatc familes
present. duwe 10 loss of
most  intoleramt  forms.
An  exiensive loss of
besc ecosystem
lunchons has occurred

variable

Critcally
Impaired

Few aquatic families
present. I high densdies
of  organisms,  then
dominated by a few laxa.
Only tolerant ceganisms
presenl

varable




TABLE 2.7b: SASS4 and ASPT values per ecoregion as an indication of biot
condition (Thinon n prep ). As these ranges are still in development for the

Eastern Cape, this lable served as a guideling alongsice specialist knowledge.

| SASS4 | ASPT | CONDITION | CLASS
HIGHVELD
_f_l'.’l) ) (*l cllomt _A
T 9120 - 56 Vory Good B
n &- R 555 ‘:INA1 C
5670 - 4555 Fae - D
3056 o ‘/‘mp(nk; - Pmu—__ N © N |
| < ,’:'_ - - Vanatée vy Poor f
N " CENTRAL HIGHLANDS
161170 7 £ xoalent A
>170 -6
129160 7 Veory Good i
141170 5.7 7
[ | 91120 <75 Good 1Tec
|| 121140 <7
61-90 <6 Far 0
J0-80 Vanable Poce 3
<30 . Viriabibe very Poor F
) - BUSHVELD BASIN -
i B - S 7 R
"‘!. !E’Q —— v 7_ _,V“‘X %"’ ,--_,,B —
91-140 _| 565 = Good C_
| 6180 <6 Far D
N E Varatido Poos -
_: '7 2._:00___ o | _vﬁa_& B very Poor F
GREAT ESCARPMENT MOUNTAINS
161180 >7 £ acollomt A
N ) -6 B ]
460 -6 Very Good t
161-180 67
91-140 255 Good C
] 6190 1 <6 Fav 0
| %e Vanabho Pocs € -
| <30 | Vanabie very Poor F
. . LOWVELD & LEBOMBO UPLANDS
a6 7 Excelent A
=160 > . m— e
106-140 =7 Very Good il
106160 67
131-160 56
76-105 -4 Good C
106-130 o | 56 . . —
- 61-75 — o 4.6 F e D
30-60 Variabde Poor o E p
<30 Vanatie Very Poot F 1

Estuary

The estuary was dwided into four regions from the mouth 1o the upper reaches
Samping stations were selocted in cach region such that the slations wore
approxamately 150m apart. Samples were collocted al low waler of spnng hide. At
each station the water depth was recorded and samples of surface and bottom
water laken for in sty measurements of lemperature, salinity. pH, conductivity,
transparency and dissolved oxygen. In aiddion, samples were collected for
microblological (lotal coliforms and Eschenclua cob) and nutrient (1otal nitrogen
(nitrates and nintes), ammonm, sihicale and soluble reactive phosphorus)
analysis. The laboratlonies of the Buftalo City Council and the Botany Department
at the University of Port Elizabeth respectively conducted these analyses
according lo standard sclentific techniques

Pelagic macrofauna was sampled at each station by drawing a 20m lrek net
(mesh siza Smm) through the water column for a8 dstance of Sm from the waler's
adge. Organsms caughtl were ddentiied and countext. Benthic macrolauna were
recorded by noting the presence of burrows in the sediment of the banks and the
shabows of the mouth region Birds were entifed and counted dunng two
passages by boat along the length of the estuary, the vegetabon domenating the
estuary valley was recorded at the same time

Ecological Health Class

In the Ecological Reserve Determinabon process, the Ecologecal Heallh Class of
an esluary is a measure of its present condition or ecological status and gives an
astimation of the extent 1o which an estuary differs from its pristine or relerence
conddion. The process uses six Ecological Health Class (EHC) categones (these
are equevalent 1o the classes used in the present DWAF classdication)

Table 2.8 Derivation of the PES and FAS classes for an estuary

| Ecological | Description
| Health Class

A | Unmodified, naturad

B Largely natural with few modifications
{ C | Moderately modifed
' D | Largely madified
| E Highly degraded
L F Extremely degraded
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Water Quality

A water qually specialist was not appointed to the team to underiake the
sampling. as It was decided at the outset that the water quality sampling and
analysis for an urban river was the responsibility of the local authority, in this case
BuMalo City Municipality (BCM). The Directorate of Scientific Services of the BCM
provded the project with data kom their two weekly sampling poinis at
Chamberlain and Galway Roads (upper and meddie reaches; monitoring of basic
vanables, total coliform counts, and E col counts only).  Unfodunately, the
datasel does not provide adequate information on which to base an assessment of
Presenl Ecological Stale class. This is a complex task, which ~ even with one
year of comprehensive waler quality data - would be considered low confidence
(Scherman pers.comm. ).

A once-off water quality sampling and analysis was done at eight sites along the
river during October 2003, and analysed by Buffalo City Municipality Scientific
Services. A waler quality specialist, Dr Nikite Muller (Centre for Aquabc
Toxicology, IWR, Grahamslown), was requested (o compare these resulls, whero
possible, to guideline Target Water Quality Ranges (TWQRs) published in the
South African Waler Quality Guidelines for Recreational Use (Volume 2) and for
Aquatic Ecosystems (Volume 7). These TWQRs are the “No Effect Ranges’,
based on both national and intemational literature, considersd 10 be sufficiently
prolective of South Afrca's water resources (DWAF, 1996a and b)

The crteria listed in the ‘aquatic ecosysiems’ gudelines are the quality of surface
waler required to prolect frosh water ecosystems, and were derived using test
organsms from the major trophic groups found in aqualic ecosystems. A number
of waler quality constituents listed in DWAF (1996b) were, however, not assessed
in the October 2003 survey. Recreational waler users expenence water quakity
problems which are related 1o human bealth, human safety, assthetic and
sconomic impacts (affecting equipment) and users range from full contact
(swimming) to non-contact (king along a water body). Certain of the water quality
constituents considered important for recrealional use were nol assessed in the
Octlober 2003 waler quality survey: algae, clanty, floating matler and refuse,
enlerococcl and coliphages. Chemical writants were also not specified. The dala
set is thus too limited 10 base any Present Ecological State or Future Attainable
State class assessments on . Thus, only the deviations from the Target Water
Quality Ranges are taken into account, and this is considered a first, broad-brush
interpretation of water quality In the system. The conslituents not assessed 1o
dale should be included in future waler qually mondoring.

Water Quantity

A major gap n this study was the absence of up-lo-date hydrological information.
There are no official, funclioning rain-gauges in the INanza catchment, and no
flow gauges exist at present. Ranfall and runol data for the catchment is

L

therefore nol avalable. and the modelling of hydrology was oulside of the scope of
this progect

The only information available on the system hydrology, as far as is known, was
the Ihlanza River Stormvwater Management report (Ninham Shand 1992), and the
Ihianza River 1:50 year Floodliine report (Ninham Shand 1992), copies of which
were retrieved from archive in late October 2003, during the project write-up.

Since the time of these reports being wrillen, there has been an increase n
imparmeable surface in the upper Ihanza Rver catchmeant. The reports therelore
would need to be updatled to take account of changes in the calchment
charactenistics. Certain recommendations made in the reports regarding flood
control and mitigation are presented in Chapter 4 (Results).

3a. Describe or assess a class for the Future Attainable State. (This
step has been added to the method for the purposes of this study).

This step s absent from the Australian guideline, but was added 1o the method for
this project, in order 10 akgn the full process with that of the Ecological Resarve
Determination process. It was also felt that this information would provide a basis
from which objectives could be realistically developed and scoped.

4. Produce a variety of annotated maps.

The river was mapped using Geographical Information System (GIS) software
(Arcview 8.3). The actual course of the river was estimated by taking Global
Positioning System (GPS) localites at 5-10m Intervals along the entire river
length, and geo-referencing these 1o a series of GIS map layers including the
1:50 000 map of the area. satele imagery of the river with 1m contour intervals,
and 150 year floodine drawings (Nenham Shand 1992). The difficulty with
wovking with these different sources of infovmabon relates both 1o the fact that the
conour intervals were digitally derived from ortho-photos (e nol surveyed
points), and that river course has been somewhat altered in secthons since the
production of these referance maps and drawings. The mapping of the course was
thus subject 1o error due 1o the imits of resolution of the information avalable, and
the GPS technology (resolution of 5-10m). However, the final map has been
ground-truthed and Is felt to be sufficiently accurate for the purposes of the report.

For the "Presant Ecological State (PES) senes of maps (Chapler 4), riparian
vegelation, instream substrata, bank condition, and flow conddions per river reach
were overlaid onto the plan-form maps in the field, and laler digitised using GIS
software. This was done by visual observation and hand-mapping, the latter with
the use of a tape measure. This was not an attempl al habitat mapping (which
would have been done at a far finer scale), as the kalter is appropriale 10 more
detaded scientific investigations and monioring. It is acknowledged that this
information is somewhal low-resolution. however, it is felt 1o be more than
adequate for the project needs, and serves lo provide a clearer picture of




condtions and habdable area wathin the reach, and also proveles o template for
the nver at a post in bme

For the 'Rebabddation Obyectves senes of maps (Chapter 5), the presont
Indigenous npanan vegetlabon is shown, together with planned arcas for cleanng
of aben veqgelation and fulure npanan vegetabon planbing. Froposed pathways
and recreabonal areas are llustraled .  Areas requinng we-stiream lreaslmeonts o
bank stabiisation are marked on the maps Additional recommendations o
management or maintenance of, or alleratbions 1o infrastructure impaciing on
nver, are shown as symbods nked 10 the redevant locably

234 STEPA4, IDENTIFY THE ASSETS AND PROBLEMS

1. ldentity environmental assets. (Whevever there s accovdance botwean the
pvosent state and the matural Stale’ lemplate, that  ecological o physcal
componant of the rver 1S termead an ‘assef , redermng (o an environmewilal asset)
This was considered by the specialists 1o be a difficult task 10 complel
maeamngfully, hkely due 10 1his nver being a hnghly mpacied urban system, witt
ik accordance babweon present and natural states o terms of planform, channe
cross-sechons, and expected bota

2. ldentity present problems. [ Froldems’ ave those processes or activiies thal
ava threalenwiq Oof Impacing on pvesent assors This is the ogquvalent of
idenufying the causes of current degradahon of assels.)

As problems are defined as mpacting on assoets, and few assots were considernsd
to be present, this step was agan difficult o address meaningfully. However, an
attompd was made (o enbfy, in generad, the sources of deqradation of the reach

3. Determine the trajectory.

raectory of change was assessed on the bass of the Present Ecologcal State
results. This was evaluated assuming manienance of the 'stalus quo’, e o
change in curront condibions (no further development, no mprovement ). Reachoes
considerad 1o be degradng had a negative trajectory, while reaches conssdered
0 be stable (e, having reached some sort of equabnum stale despile Deww
altered from nastural) had @ Zero rapeclory, and reaches considerasd 1o b
Imgroving haxd a posilve Irapeciony

235 STEPS. SET PRIORITIES

1. Assign reaches to one of the nine categories presented in Table 2.9,
The fowr cntena gusiing the pnontisabion and ranking of reaches in this
methodolxgy are

. Rarity (rare reaches have ngher poonly than common ones )
. Condition (reaches In good condtion are easier 10 fix than those in buxd
ondiion )
. Trajectory of change (detenorating reaches shoukd be stabilised belore
Achion 15 taken on reaches which are improvensg without any inlervention )
. Ease (altend to those reaches wiwch are easy 1o fix, before those that are

cvifcult)

This was done as follows

. atl the scale of the reach, problems within the reach were identied and
ranked In the order of imponance of addressing them (see Chapler
Objectives

. A poonisabon exercese was then undertabken for the s zomnes, ten
sugments and 30 reachas, on 1he bass of the aforementionaed crdena and
the gudelnes provsded in Table 29 The stepwise process folowed s
further described in Table 3 1 (Results)

2. Rank reaches that are in the same category.
Where maore than one segment had the same prionly, these required futher
ranking, basedt on the same pnnciples as those lollowed n Task 1

3. Query and check the reach priority rankings.
Haore, reasons othar than ecological value were lactorad o the pnornibsahor
process. Rankings could be changed on the basis of the impontance of a panticular
reach in terms of s place in the Me of the calchment community. i1s proxemily 1o
other urban leatwes, or the presence of an anmal with greasl pu

w appeal (e g
the Cape Otler and Waler Mongoose n the lower reaches)
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Table 2.9 Guidelines for the prioritisation of river reaches or segments (from
Rutherfurd et al. 2000).

[NO. | DESCRIPTION ACTIONS REQUIRED
|0 Reaches i good condwon| Nothing needs to be done o these
; throughou!, that  are  akeady | reaches, but 10 montor for development
protected. of any threats. 5
" Reaches with nnom regonal | Prolect these for ther rarty value This
conservaton assets and/or value includes  idenblying  and  Kaing b
veatenng problems that come from | o
2 Reaches wilh local conservation | These include  suniving  remnant
vaue sechions of onginal streams. Thoy may 2
be common in Ihe area, but rare in the
catchment Prevent  these from
detenorating.  This involves treabng all
threats 10 the reach, incduding those
- from outsde the reach

3 MMram Asrost prmooumwmm

- further dedenoration

mwm:mwmmmmwmmm The focus now lumns
10 the impvovement of (he stream s struchure and ecologcal funchon

Bl Reaches in good condition. Expand these aweas The value o
Quaiity assels s greates!  when
combned with other assets 1o form a
complela  siream  commundy  Work
should be promtsed. Work on (1)
reaches with some high qualty assets
and some degraded assets, (W) poor
Qually reaches that lnk two asselbach
reaches; (i) poor quaity reaches with
N . asset-nch reaches al one end.

5 Mmmovmmawucmaymuu
degraded but in stable condibion. ooourmng but s prevenled by a
partidudar stream problem. identification
| and recifying that problem facilitates
natural recovery.

These are reaches with good potential o
improve al reasonable cost. These need
soveral inerventions rather than just one
. (o5 n Category 5)

|7 &lndmrmmvmmThﬂ.mmeMW
congibon, nol thwealening 1o other | problems and need indervendon %
reaches, and with litlle chance of sell- | recover

recovery over lime) o ]
|8 | Basket case reaches with hope (in | 1 the instabiity of this stream thvealens
vy poor condition: nol theaatening | downsiream reaches thessa should be
| o other reaches, and with some | pushed up the priority kist.

| charce of seit-recovery over tme) |

6 Moderately damaged reaches.

S13SSV 0 ININIANOudNI
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4. Setting problem priorities.

This task was undertaken as a generic task for the river, rather than per reach or
per segment Molmmhmlmmaﬂwmawm
fatal problems (which may exclude fauna or flora from a reach) 1o limiting
problems (which stress or alter the expected species distribution) 1o nuisance
problems (which have a minor effect on the bsolic community ).

5. Check for other limiting problems

The problem/s most severely aMecling assets were identified on the basis of
specialist reports, discussions with specialists and BCM officials, and knowledge
of the system.

6. Deciding where there are exceptions to the problems (cost limitation)
Here the prioritisation of problems not considered fatal or limiting was considered,
as this could result in improved value for money. In the case of the Ihlanza,
consideration was given to:

. The fixing of longer reaches (segments) of siream rather than shorler ones

. The initiation of longer-term ecosystem recovery process through certan
actions (e.g. replanting of indigenous vegetation and prolection of the root
zones of large bankside trees),

. Attachment of a higher priority 10 reaches in which the influence would be
good for the community and for educational purposes, and would improve
the visibility of the stream area

7. Check If some reaches/segments should have more than one rank,

In the case of rver segments with multiple problems and/or several assets to
protect, the recommendation was 10 prolect the assets in this segment and then to
protect those of other segments before attending to the degradation in the first
segment. This first segment can be then have initially one priority, e.g. Category
1 (Regional Conservation Valse) and, following remedial actions, may be
assigned a Category 4 (Expand Good Reaches).




236 STEPG. IDENTIFY STRATEGIES TO PROTECT ASSETS AND

IMPROVE THE STREAM

Here stralegees wore sdontified for 1) the protection of enwvironmentad assels andd/or
the prevenbon of degradation. o) the imgrovement of envwonmental assets. )
for the Inlanza, howsver, the

JeCison was tlaken 10 entify strategees for for protection and improvement of

hang present problems. As there were fow assets

hos Weas Ue OnNsiraim e gredatest ¢ N . (8 Y. Jdifu 0 W anoen {
] lemonstralng @ iest | il integnty, and 1o the atiend 10
the prevenbon of degradabon and fixng of present problems

Strateges lor Changing human behaviours included interaction with school groups
munscipal ofhcals, Ward Councillors i) :
awireness  regarding  nver  degradabon mpacts  from indivdaals — and

homeowners. how 10 clear aben vegetation. whal (o plant in the npanan zone, and

residents. i an attempl 10 rase

’

wiw 10 reduce urban impacts on streams

237 STEPT: SET SPECIFIC OBJECTIVES

In the case of the Ihanza, conhidence in the information avalable was relatively
low In the absence of exlensive data on present or nalura stale, the setling ol
measurable objectives was considered to be conjecture.  The approach was thus
10 sel objectives n lerms of what were considered 10 be “attanable conditions’ o
e ecophysical condison of the ive nver zones. These ware measurable only n
Ihat they speciied a range of desired and achievable oulcomes. The scale of the
Zone was used, as ‘attainable condibons’ did nol vary greatly withen a zone. | oe
each of the ten segments, an addibional senes of objectives was drafted in each ol

wee calegones. Ecological, Infrastructural, and SocallEducationalRecreational
These caleqgones refiect the Likely implamenstabon groups: nalueal scenbsts
engineers and local authonhes, and communies, leachers and  pupils

respectvely. The reason for categonsing the obyectives in this way was 10 cater fo
ther possibiity that the meeling of obyectives may be tackled by different
organisations o institulions, and this maethod samply danhied which obyechves
each diferent group should be addressing. Frachcal actions regured 10 il Ine

objechives were also lsted Inese are all presented n Chapler

1. Define the extent of change desired

The intenbon n this task was 1o clanfy what the progect was almeng 1o achweve, In
terms of a range of acceplabie oulcomes, where one end of the range regresented
the Dast possibde oulcomes, and the other endd the smallest useful anprovement
(€ q. Sewane discharges into the nver 1o be reduced by a minimum of 20% and a
o within five years'). As discussed, thes type of objeclive was

considerad the only opbon lor the Ihlanza, parbcularly as addressing most of ihe

PE&
4

maximum of

problems wouk! redguare the cooperabion of a local mahonty, This project was also

descgned 1o address the rehabestabon planming only, and not implemantation or
avaisahon Ot Ll hives were also set lor mameanance or protlection of vural

fealures

2. Define the spatial scope of the objective

The spatial scope of the obyectve shouk! be defined on the basss of the type of
problem bewng reabed, the cost of the reatment, and the length of fver requinng
treatment in order 1o get a response  For the |hlanza progect, exact spabal scope
was not delined in most instances, as 4 was consxdere referabie 10 detd thes
dunng the design phase, once there was suppon for the objective, and coshings
wore avaddabde for the vanous diferent treatment ophons

3. Sel the time frame

This tsk required that the badance be found between allocatayg sufficent ime for
the nver 1o respond 1o the rehalsitalion achons, and selling a shot enough ime
frame 1o maintain the interest of those involved in the project. Rutherfurd el a

(Z2000) sugoested thal two ime frames be consshened # short-ferm otyechive T

he compdehion of the rehateiation achon (output). and a longer-term objective (in
he order of years) for the evaluabon of the effect of the reatmeant (outcomes )
Ihese two ime ames were linked 1o the genenc objectives lor each of Ihe six
zones of the Ihlanza, and were doescnbed in terms of an acc ptable time penody

A

from the me of intervenbon. Actual dates and imes coukd nol be prowded as

scheduhng of rehabditabion intervent » was nol ncluded n thes progect

4. Determine the type of objective

Obechves for the Ihlanza were typed chielly i lerms of outcomes rather than
outpuls (see Types histed bDelow) & reason lor thes was Ihat outpul-type
obectives are only relevant once lated with particular treatments and the
gevily, and the Inal choce of restments and bmung foe e anplementabion
wins oulsade of the scope of the carrent gropeclt

Output'outcome Type of objective

Output Execution of the project and lreatment's

Jutpul Survival of 1he progect and Ireatment/s

Oulcome Aesthetics of the stream

WWULCONnu Physical condiion of the stream

OutConw Imgroveman r mantenance of ecologeal funchon
and processes

238 STEP#&: CHECK THE FEASIBILITY OF OBJECTIVES

1. Check affordability
This slep was one of the fust 10 consider when budgeting for the proposed

thatrhtahon progect. As Rutherfurd al al (2000) pon i the 1Issue o conside




—

here are the costs of planning and mobilising a stream rehabidation project, which
may be overlooked while atlention is focussed on the cost of implementabon of
management actions. Mobiisabon and planning of the project included:

Planning Costs: In order to get the information and assstance required
n the early part of the progect, specialists were required
during the planning stages. Consultancy fees in South
Alrica are estimated at between R2000 and R2500 per
day (2003/4) For this project. consultants were pakd
somewhal less, at WRC hourly rates.

The cost of items required in the early phases of the
project, egq. aeral pholographs, maps, elc. was
considered. Some information was provided by BCM,
and additional information was purchased from them.
The costs of producing GIS maps of the enlire river
both for Present Ecological State and for Future
Altainable State were estimated al the outsel of the
project.

2. Check legality and legislative and administrative constraints

I was necessary o be aware of the numerous laws and regulations controlling
what could and could not legitimately be done in and around the river. Rutherfurd
et al. (2000) recommended that a database or report of the relevant controls be
compiled, particularly in the urban conlext, where several authorities or service
providers may have intersecting jurisdictions (e.g. roads, planning, stormwater
control). The national laws considered for this project were investigated at length,
and described in Uys and Ruiters (2002). This is however not considered a
comprehensive ireatment of this subject, and a full review of legislation pertaning
1o river rehabilitation - and a development of an appropnate legislative framework
for this feld - is called for (Uys i press). As the |hlanza River falls within a
municipal area, it is under the junsdiction of the local authority, and the lws and
regulations relevant 1o the project were also investigated through review, meeltings
and discussions with relevant BCM officials and local attomeys

Information Costs.

Mapping Cosls

3. Check whether it Is worthwhile doing (l.e. do the negative effects
outweigh the positive ones?)

This task & considered critical during or directly following the design phase. It was
howaever, premature lo provide levels of assurance regarding the positive effects
of the project relative 1o the negalive ones without having detailled designs in
place

The assessment of confidence or assurance in the posibve oulcomes of the
project, and the calculation of the chance (and extent) of possible perceived
‘negative’ eflects or nisks, would require specialist evaluation of  engineerning
designs. Nonelheless, in recommending conceplual designs to fullil certan of the
objectives, these key quesbhons posed by Rutherfurd et al. (2000) were bome n
mind

. whether the intended treatments would cause erosion or deposdion;

21

whether actions may influence flood height or duration.

whaether the oplion would affect the performance of hydraulic structures (for
example, the installation of a fish ladder could compromese the
performance of a wer), if s0 in what way, and how does one compensate

for this;

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

. whether and in what wayls the oplion affects the recreational uses of the
stream.

. whether the oplion will affect other uses of the siream (e.g. waler use, use
as a drain or sewer) and how o compensate for this

4. Assess confidence in the objectives

The balancing of estimated costs, nsks and oulcomes in the project could not be
addressed in the considerabon of objectives for the nver, as detailed costings for
interventions were not undertaken in this project. Thes balance would, therelore,
howeaver have to be properly assessed once decisions were laken as o which
objectives 1o address in each segment, how to address them, and whal the costs
of this would be.

5. Weigh up the feasibility on the basis of Tasks 1.4

The issues already addressed in Step B should have delermined the cost-
effectiveness, cost-beneM relationship, and any legal constraints on the project, as
well as the affordability of attaining objectives. This was not entirely true of this
project, as costs were not comprehensively estimated for various intervenbions, as
already discussod. This step will have to be revisiled once this information
became avalable

239 STEP9: DETAILED PROJECT DESIGN

In the Australian river rehabilitation process, this step involves providing detailed
designs for structures 10 be built or actions 1o be taken. In this project, however,
detailed design would have been costly and premature without the guaraniee that
any of these would be funded or mplemented. The decision was taken to present
only conceptual designs until either the local authority or the local businesses,
schools or communities provided sufficient funding or commitment 1o proceed with
more analytical design, assessment of design, implementation and evaluation
The principles as ksled in Step 9 (see Appendix 1) were considered relevant in
this step, and were taken o account in the choice of the conceplual designs.




CHAPTER 3
RESULTS




3.1 THE 12 STEP PROCESS

311 STEP 1. DEVELOPMENT OF A VISION AND GOAIL

The vision for the project s based on the specialists’ understanding of the pre-
impact conddtion of the river, as described per river segment in Chapter 4. The
vision describes an unrealistic return 1o this natural state.

The Vision for the river is: To restove the Milanza River lo its pre-impact dynamic
oquiibvitnn state. in which water quakty is impacted only by aveas or periods of no-
flow, the waler lable is raised, the channel is predominantly stable, with wel
vegelaied banks and a somewhal meandenng planform; and the nparian area is
vegelated with transiional coastal fovest, such that most of the stream is shaded
The runoff pattern showd mimic that of the uncleared catchwnent, and infillration to
groundwater should be nalural.  The instream biota should include Barbus
anoplus, Glossogobius calvdus and Sandela bainsit fish, and Anguila marmorata
awls. with a diverse macrosnvertebrate commundy, a SASSS score of over 120 and
an ASPTof 55107

In this step it is recognised that this Vision s not attanable and merely serves as a
lemplate of natural condiions. A reakstic and altainable goal is thus sel, relative to
it. The goal set for the river by the Ihlanza River Watch Committee in 2000 was
ncluded n thes process. This goal therefore 1o some exlent represents community
heads, values and choices,

The Goal is: To retumn the Ihfanza towards a healthy ecological and physical stale
while recognising that it has a number of wban functions. To recognise and
increase the stream’s natwal and amendy value fo the communy. To improve the
instream and nparian biodiversity within the stream corridor, and o make it a safe
aftractive and indigencus recreational green belt in the subwbs. To protect and
enhance the estuary by including it as part of the Nahoon Nalure Reserve, Within
ten years of commenang the rehabsitation exercise. people should be safe to
swim in the nver and the astuary

3.1.2 STEP 2. SHARING THE VISION AND THE GOAL

1. identification of individuals with interests in the stream (this will include
land-owners, water users, authorities, water supply agencies, etc.),

It was felt that the most important individuals initially were those in the BCM, as
this local authority has junsdiction over the river. Several meetings were set up 1o
give presentations 0 relevant officials regarding the progect aims, ponts of
possible nkage with the 1IDP (Integrated Development Plan) for the city, and
areas where BCM assislance may be requwed n the fulwre. Where possible,
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ongoing conlact has been mantaned with BCM, concemns have been discussed
with relevant individuals, and their involvement! has been sought on issues of
concem. It was important 1o develop this relationship of mutual frust with BCM in
order 1o be working “n the same direction’. By the end of the project, officials were
phoning the project team to inform them aboul intended actions on the river
many of which included cleanng of aken vegetation.

Unfortunately, but typically, different Directorales within the municipalty operate
separately, with Wtle apparent internal communication between engineers,
planners, disaster managers and environmentalists. This necessitated several
repelitive meetings with different officials, with the somewhal frustraling sense that
1o achieve anything in a holistic sense regarding river improvement, far greater
synergy would be required between these different divisions

Others with interests in the stream included upper catchment businesses, schools,
churches, residents, and land-owners, As ths represents several hundred
individuals, and time and budget were limited. it was decided that the media
should form the major conduit for relaying information  about the project to these
groups. The media articles and the newsletter sent 1o inlerested parties nationally
and internationally are presanted in Appendix 2

These reports were an excellent form of public relations, and gathered a small
group of supporters. As the work gathered momentum, a number of indivduals
volunteered their assistance or time. One group of home-owners (one of whom
had been previously involved with the Inlanza River Walch) nibated an alien-
clearing exercise with a number of neghbours, in an attempt 1o transform a highly
disturbed landscape adjacent to their properties (and in POS) inlo an altractive,
safe indgencus riparian zone. This exercise has been very successiul and has a
Me of s own, with links to this more formal planning process. It is likely 1o
ncrease properly values n the area (e g. Riley 1998).

2. |dentification of Individuals who support and oppose the rehabilitation
goals. Identification of relevant legisiation and local regulations.

This lask was addressed withn the early phases of the project, with residents and
BCM officials. Aside from possible ssues with developers in the area, this was fell
to be a non-threatening rehabilitation planning exercise, and was unlikaly to atiract
opposition, Many indviduals within BCM were supportive of the project and
assisted willingly with information. However, until such time as this becomes a
municipal project, it is unbkely that there will be any actual ‘buy-in’ from BCM,
which s a cash-strapped local authority in a traditionally ‘poor’ region. The 1DP
(Internal Development Plan) offices of BCM were also supportive and agreed that
elemants of the rehabilitation exercise coukd be incorporated as IDP Projects. The
Buftalo City Environmental Trust adopled this as one of their key projects. The
Trust will attempt 1o source funds 1o assist with the project’s conlinuance,

Support would be woukd be most likely 10 come for the project as action was taken
and people could see visible resulls and it was felt that once the BCM were




involved and supportive, there woukd be few indiaduals opposing the rehabiitation
goals. These people would become known 10 us duning the planning process, and
indeod have. It was decided that, in ponciple, the general public shoud be
consulted once the techncal information on the Present State and the Future
Attainable State was availlable from the specialist 1eam

Regarding legislation, the national-level legisiation was examined in Uys and
Ruers (2002) However, the prachcal adequacy of thes kegeslation is questionable
N an area under the junsdiction of a local authorly with its own regulations. This
15 @ subject of concem raised In Uys and Rusters [2002),

One of the cheed concerns for rehabilitation pracitioners is developments on the
floodplam. In the Ihlanza, for example. pemmission has been granted 10 a
developer by the local authonty to clear and build adjacent o the nver bank in
Reach 15, with the conddion that the bulling s above the 1:50 year floodline
This natwally poses a hazard both o the imminemt development, and o the
properbies on the opposile bank

The Nabonal Water Act No. 36 of 1998 (Chapter 14 Part 3 Sechons 144, 145)
requires that certasn information redating to food and potential nsks be made
avalable 10 the pubhc, and that township layout plans indicse a spealfic 1.100
year lloodine The Act does nol, howaver, shpudate that there may be no
devalopment betow the 1:50 or 1100 year lloodiine  However, according 10 Hinsch
(pers comm. May 2003). it is Department of Water Alfass and Forestry's (DWAF)
unstated policy’ 1o follow a guidaline of allowing no significant development below
the 1100 year floodine,

I'he only municipal-level reguiastory requirement regarding construction relative 1o
floodiines enforced In East London s as follows: "Councds may nof approve any
developmend below the 150 year foodne wiess an appvoved stnkchwe plan
enists for the relevant avea, and appications i this catogory must be subvnitted to
the Adowwsteator (now to the Premier's office) for consideration” (Land-use
Planming Orgenance 1985 Carcular GOS/LDC SV1998)

The lack of any firm regulations i this regard is a probdem thal local and regional
authonties noed to address. The Cdy of Cape Town, in their ‘Policy for
Development Control near Walercowrses' (2002), divides areas directly adjacent
10 & walercourse o zones, based on nsk of flooding or environmental sensitivty
for the puwposes of controlling development. The document describes the
floodplan as the area susceptible 1o inundabon by the 1.50 year recurrence flood
I stales thit “Even if (the flow 15) partially obstructed, ssgruficant rodistabation of
fow may be expected thereby aversely affecting food hazavds in other parts of
the Moodplann. The penmissible oxterd and nalure of development within the
foodplan showid e sutyect o stingend evaluabon and control. In parbiceiar,
potential obstruction (o free fow of water below the 120 yeaw recurrence Bood
level showld be avovded’ The City of Cape Town has determined environmental
buffers for all the major natuwral watercourses within thew jurisdiction. These are
arcas adacent 10 rver channels that are considered senstive and requining

protection and management. They vary in width between 20m and 60m from the
walercourse centreline

3. ldentification of individuals with the power to help or hinder the
attainment of the goal.

While it i1s necessary 1o formally address this step, it also becomes apparent
during the process who these individuals are.  In Ihe case of the INanza, those
who could help included

. Relevanmt Ward Councillors

. Semor BCM officials

Schools and other mstiubons in the catchment
Local newspapers

Wiling residents

The Golf Driving-Range Lessors (Reaches 26-27)
Local businesses

Local engineers and anvironmentalists.

Those who could hinder the goals were few and far between and included
. Unwilling resxients
. Developers with devolopment nghts below the 1:50 year flood line

With both those who could help and those who could hander, good relationship-
building was considered essentil dunng the progect This, however, was ime-
consuming and did highlight the need for either (or both) a full-time coordasorn for
thes type of project. or @ community-based committee of voluntears, with good
understanding of the project concepls and strong leadership

4. Decision as to how to increase support for the goal.

As this was nol a commundy-driven project, decisions were seldom made
collechvely. leas as to how o increase support for the goal came rather through
meetings with indwviduals and discussions with the speciakst tleam and oulsiie
assistants, and review of projects already undenaken

Means of increasing supporn for the goal included:

. Publicising the project, the rationale behed i, and ds goals. in kcal
newspaperns and in nowshelions (Appendix 2).

. Crealing awareness of the beneficial effects of rehabistation (e g
ncreased intgenous vegatation, increased fish stocks, mproved walor
quahty, reduced odours )

. Networking wherever possible with community members, schools and
other Institiiubons.




. Increasing (over the longer term) the capacity of calchment members to
undertake monitoring of the nver. Riley (1998) writes thal “the atfitudes of
scientists and agency personnel in the US evolved quickly from concemn
that volunteercoliecied data could be naccurate fo enthusiasm for this
1980s and 1990s phenomenon as a chtical component of many programs”
This inibative had already gathered sufficient momentum a decade ago for
e EPA 1o have published several ediions of a National Directory of
Volunteer Enviconmental Monitoring Programs (EPA 1064),

. Holdng discussions with relevant senior municipal officials (Engineering,
Social Services, Erwironmental, Scientfic Services, Disaster Management
and Planners) 10 inform them about the project progress

As Rutherfurd et al. (2000) point out, in order to convey the rehabilitation goals
convincingly. one must be well-informed, passionate in one’'s commilment, and
yel, one must remain capable of seeing the interests and perspeclives of other
users of the stream.

3.1.3 STEP 3: DESCRIPTION OF THE STREAM CONDITION

1. Division of the river into segments and reaches.

The divisions of the nver was described in Methods (Chapler 2) and illustrated n
Maps 2.1 and 2.2. Each nver reach s mapped individually, both for Prasent State
and for Objectives, in Volume 2. The approach to the mapping is described in
Task 4.

2. Construction of a template of what the stream should look like (ideally in
its pre-impact state).

In South Afnica, this step would more commonly be referred 1o as a description of
Natural or Referance Slale of the river. This information is captured, per river
segment, in the form of a brief description of ‘Natural State” for geomonphology.
riparian vegetation, fish. and invertebrates, in Chapter 4, and on maps in Volume
2. Itis assumed that for all components, the river condition woukd be descnbed as
class ‘A" in its natural state.

In describing the likely Natural State per segment and per component. a siomwkie
procedure was followed o that used in the Ecological Reserve Determination.
Aenal maps, ortho-photos, 1:50 000 maps, and other information dating back to
1935 were consulted by specialisis. As there was no information available on the
pre-mpact slate of the nver, speciaists were forced to rely on their experience of
Eastern Cape rivers and on their professional judgement in compiling their
descrptions.

The Natural State for walter quality was not described for this report. As already
discussed, even a low-confidence assessment for waler quality would require a
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minimum of one year of water quality data (Scherman, pers.comm.). The only
long-term data avallable for this river are the basic varables (pH, Electncal
Conductivity, Ammonium  Nitrate, Permanganate value as Oxygen,
Orthophosphate, Heterotrophic Plate Count, Total CoMorms, E col ), which are
consdered an inadequate basis lor any assessment of present or nalural water
quality state.

Natural State: Riparian Vegetation along the Ihlanza

The likely natural state of the riparian zone for the entire river is described here. It
is further described per river segment in Chapter 4.

Based on historical information. investigabion of remnant featwes and comparnson
with vegetabion on simelar streams n the region, indications are that the ripanan
vagetation along the Ihianza River was dominated by coastal transitional forest in
the upper reaches, and dune forest from the ebb and flow to the estuary mouth.
Inspection of the earliest available aerial photographs of the area (1935) indicates
an area covered largely by grassiand paslures, with a narrow strip of forest
vegetation along the stream banks in sections. Large areas appeared lo already
be denuded of trees and shrubs, due to overgrazing and removal of timber and
rock for building materials

More recent aerial photographs indicate more extensive forested sections. This
subsequent, relatively rapid reforestabon due 1o removal of grazing impacts, along
with the presance of remnant patches of relatively good coastal fores! vegetation
(particularty in Reaches 3 and 26-30) suggests thal the area was originally entirely
vegetated with transitional coastal forest in its natural state. Historical anecdotal
evidence further supports this (Mostert 1993). as does research (Acocks 1908).

A representative cross-section of flora thal one could expect to find along the
Ihlanza Rwver would include a combination of coastal dune forest and scrub forest
This would be typified in the upper and middie reaches by large woody Irees such
as Protorhus longwfola. Harpephylum caffra. Afrocarpus falcatus and Scholia
latfola, as well as cimbing or shrub-type growth such as Dafbergia abovala,
Turrea obtusifolia, Carissa sp. and Anisodontea sp. 'L is likely that an abundance
of geophytic plants such as Scadoxus, Sansevierra, Crinum. Dvimopsis. Chvia |
Diates and Abuca spp. woulkd alse be present. Epiphylic orchids such as
Mystacidium capense, Cytorchis arcuata and Polystachia pubescens would also
probably be typical,
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3 Describe the Present Ecological State (PES) of the river.
3a. Describe and classify the Future Attainable State (this step /s not
oxplicit in the Australian method).

The PES of al least one nver reach per segment was descnbed for the
geomorphology, riparan vogelation, fish and inverdebeales. This inkormabon s
presented in Chapter 4 of this report.  'Present State’ maps of the individual
reaches are presented n Volume 2 (Maps 4.1 - 4.30). Pholographs ilustrating
Vanous rver sections are labelled on the maps and are presanted in Appendix 4

In additlon. generic results and commanis relating 1o fish, rpanan vegetation and
wisler quality (for the whole nver) and 10 the estuary are presented hereinafer

In Chapter 5, the descaption of Future Allanable State s presented, followed by a
senes of Obectives and Recommended Actions. Wherever possible these are
dusteved per reach on the 'Objective Maps in Volume 2. Relevant conceptual
desions are provided in Volume 2, Appondix 5

PES and FAS dasses for waler quably could not be acowalely assessed for the
purposes thes repon, for reasons already discussed

Channel Cross-Sections

The channel cross-sections are prasented n Chapler 4 (Figures 4.1-4.5)
alongside the descrptions of Present State

Present State: Fish

No hish were caught in the freshwater reaches of the Ihkanza River. Thes was in
spite of the fact that the physical habitats n Zones C, D, E and F all appeared
suitatde for fish Me. Comgpeehensve waler qualty data were not available for
penods pror 10 or at Ihe time of the survey. However, the presence ol sewage
fungus and foul-smelling anoxic sediments in Zones A and C (the latler 1o & lesser
extent) mchicatedt that water qually was very likely the hmiting factor for fish life in
these reaches o addition, Ganmng dry spells o low-llows, nol only will wales
quality detenorate further, bul sufficent surface water s probably not available 1o
support fish in most reaches

Present State: Riparian Vegetation

A lotal of 144 different speckes of manly-woody plants were recorded In the
reachws of the nver sampled. Because these included mostly woody ree and
shrub species with only selecled signiicant bulbous perennials and grasses, it s
likedy that the number is closer 1o about 200 species

It s nevertheless evident that there 1S a signaficant loss in biodiversily in npanan
arvas upstream of the estuary, as well as a decrease in the relative abundance of
species thal would naturally be more common. For the length of the nver which
runs above ground (Le downstream of the burnied upper section), alen plant
invasion 1s @ problem, due o unchecked ceanng for development or servilude

creation, or due 10 work on the sewer ppeline Ths alien vegetation s sagndicant
compettion for the axdgenous npanan vegelation and, in parts. has enbrely
replaced indigenous borest. Sedges and mesic forbs are noticeably absent from
many of the reaches where they should occur, both instream and along the
channel banks. This is due 1o cleanng or alteration of channel shape as a result of
development and subsequent erosion, which s exacerbaled by unnalucally
slevated Bows during high flows and lloods

Although companson with carly aenal pholographs (1935) indicates a recem
recovery with regard 1o relorestabon In some areas, new threals exst These
inchude the ncreased frequency and magnitede of hgh-low events and the
general increase in catchment runoff due to extensive areas of hardened surfaces
in the upper calchment area. This additonal runoff results In Increased gully
eroson, and channel mcision. both of which cause bank steepening and creale @
hostile envirenment for npanan plants. The uncheckad alen plant swason s also
& major threat 1o the imlact mdenous vegelation on this rver

Natural State: Estuary

The formal classificabion of an estuary into an Estuanne Heallh Class (EHC) s a
process  requenng  expenenced opinions ol specialists i the  fields  of
hydrodynamics, water chemistry and estuarine fora and fauna. The input of such
expenise was beyond the scope of the IManza River study

However, based on the initial study presented n this report, the Ihianza s likely 1o
moel the criteria of EHC catogory C (moderately modified). It is unbkely to aclweve
a higher status because of the permanent moddicabion of ds calchment by urban
devedopment and the nflluence of infrastructure and huaman activities on the
hydrodynamics and waler chemusiry

Ihe Natural State and PES for the estuary are descnbed in Chapter 4 and partially
Mustrated on Maps 4.29 and 4 30 (Volume 2) The Fulwre Attanable State is
descnbed and llustrated in Chapter 5 and Maps 5 29 and 5 30 (Volume 2)

Present State: Water Quality

Avallable water quaMy data, and information on Targel Water Quality Ranges are
provided In Appendix 3. As is evident from this information, the majority of
constituents exceed the Targel Water Quality Ranges listed in Department of
Water Aairs and Forestry's (DWAF ) Water Qualty Guidelines for Recreaton, and
the same guidelines for Aquabe Ecosystems (DWAF 1999a L) This is conssdered
undesirable, and needs 10 be addressed. Total coMorms and £ cob also exceed
the TWOR as isted n DWAF (1999a)

It is difficult to provide an adequale assessment of the present waler qualty state
of the Inlanza River from a single water sample, pacticularly for those constituents
where it s smportant o know the background vanateity of a constituent (e g pH,
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ISS and Fe) The TWQRS for some water quality constituents are dependent on
waler hardness: this measure was not provided and an adequale assessment of
these constituents could therefore not be undertaken (e.g Pb). It is obvious that
there is variation m waler quality between different sites, and polential sources of
poliubion (whather post-sources or diffuse sources) that need to be identified and
addressed

4. Produce a variety of annotated maps of the river

Natural and Present State are described per river sagment in Chapter 4, and
Future Attanable State and Objectives are described per river segment in Chapler
5. Maps to illustrate this information are presented in a separate document
(Volume 2) for ease of access, and are numbered as follows:

. Maps 4 1 1o 4.30: lllustrating the information presented in Chapter 4. Map
4.1is Reach 1, Map 4.2 is Reach 2, etc.

. Maps 5.1 1o 5.30: Bustrating the information presented in Chapter 5. Map
5.1 Reach 1, Map 5.2 is Reach 2. el

The maps are not extensively annotated, as line detail is easily lost when overdaid
with lext. The approach was rather 10 convert as much information as possible 1o
graphic form. Thus, only road names. erven numbers, land-use on the banksides
and 5m contour intervals are labeled. The channel course isell proved
challenging to map, a8 no surveys of the river existed and even foodline
information had been derived from 1:1000 orthophotos. A combination of available
informaton and GPS mapping was used o position the channel, bul some degree
of error should be allowed for. Channel subsirate and typical base-flow types
along the channel are broadly dlustrated. Bank erosion, channel incision and areas
of scour are lustrated with line symbols. Important indigenous ripanan vegetation
is Wusirated al speces level by symbols (the legend for which is presented at the
beginning of Volume 2) The relevant sewerage and sltorm-waler drainage
systems are overlaid on the reach maps, per kind favour of Buffalo City
Municipality

3.1.4 IDENTIFICATION OF ASSETS AND PROBLEMS

1. Identification of environmental assets. (Whevever there s accordance
between the pvasen! siate and the ‘nalural stale’ template, that ecological or
physical component of the river is termed an ‘assel’. refernng to an environmental
asset)

2. \dentification of present problems. (Problems’ are those processes or
achivites thal are fhvealerung or ¥Npacting on presend assels Tins is the
equivient of identfying the causes of current degradation of assets.)

3. Determination of the trajectory of change.
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Tasks 1 and 2 of thes step were considered difficult to complete meaningfully, as
already discussed (Chapter 2, Step 4). Wherever valid, however, assels and
problems are labulated per river segment, logether with present state information
in Chapler 4. The Trajectory of Change was also considered problematic for
specialists 1o assess with confidence on the basis of only one field visit and Mtle
reference informabon. Ths I8 however considered important and would be
possible 1o assess with greater exposure 10 the rver (e.g more fieldwork) . It was
however excluded for this exercise, and replaced by an assessment of Fubure
Attainable State.

3.1.5 SETTING OF PRIORITIES

1. Assign reaches to one of the nine categories presented in Table 29,
based on the principles presented in the Methods (see Chapter 2, Step 5).

2. Rank reaches that are in the same category.

3. Query and check the reach priority rankings.

A number of different prioritisation exercises were undertaken, at different scales
The process (Steps 1-7) and the results are presented in Table 3.1,

Step 1: The river reaches malching the description provided in the
prioritisation guidelne (Table 2.9) were entered into this column,

Step 2: The relevant river segments malching the reach numbers
{entered in Step 1) were entered into this column

Step 3. On the basis of the position of the entries in Step 2, priority

rankings from 0 to 10 were assigned 1o each river segment
These differed shightly from those presented in the first column
of the table. but were still linked o the relevant descnplions, as
1s evident on Table 3.1.

Step 4: The numbers of reaches within each segment prioritsed in Step
3 were antered into a new column, s lime individually.

Step 5: Pronty rankings from 1 1o 30 were assigned 1o each of these
reaches listed in Step 4

Step 6: Appropriate zone numbers were now entered o a new column

1o match up with the segments and reaches already ksled in
previous sleps.

Step 7 Prorty rankings from 1 to 9 were assigned to the zones
Although there are 6 zones, nine rankings were assigned, as
some of the zones were dwided o ‘upper and a 'lower’
sections




Table 31

Process followed (Steps 1-7) and results of the prioriisalion process,

as based on the guideline 1able of Rutherurd et al (2000) in Table 2.9
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Table 3.1, continued
4. Set problem priorities.

NO | DESCRPTION | ACTIONS RECURFD :
| This task was undertaken as a generic task for the river, rather than per reach or
f | per segment. Causes of degradabon in the Ihlanza River were categonsed from
' f fatal problems (which may exclude fauna or flora from a reach) to limiting
' i problems (which stress or aller the expected species distribution) to nuisance
! l j i 5 s problems (which have a minor effect on the biolic community ), as shown in Table
' — 3.3 Water quality detenoration was considared o be a falal problem. This s an
ol e ol o [ [l o issue throughout the river, but is most serious in Reaches 2 10 4 where there is
dense growth of sewage fungus in the channel. The water quality is the Nkely
’ ..,:;..:.: - F 2 12 2 » A " .v:_.:‘ cnsired © cause of the absence of instream biola from all samples taken in this area.
PO conaoon 1eed rier verhon o Tecoes
rof Steealening o
= un Table 3.3 Fatal, miting and nuisance problems identified for the INanza River.
hance of
i ; FATAL PROBLEMS R
. 1 ! 13 ) R 3 | Symptom Major Contributing Cause ' Affected
o [Sema e > | o |m Ve matstety of 1 spemm | | __Reaches
o | o o T | Water quality | Surcharge of sewage Whough ! All
powr cuou:; | pashed ug e oroy bt | detenoration manholes during high Bow events. |
g - ' Poorly maintained  sewerage |
m‘:“d «: system leaking o the river. |
oy oww i __Urban runoff entering the niver. :
tme) . LIMITING PROBLEMS )
Symptom Major Contributing Cause - Affected
; | Reaches |
Table 3.2 Priorities for protection andlor rehabdlitation of Segments, Zones and | Sewage fungus in | Sewage surcharge info the | 234
Reaches in the Inlanza, based on the prontisation exercise shown in the previous | channel in  upper | channel, (extreme)
table. | reaches | -
o — T Alien vegetation | Urbanisation, clearing of land for | All but 26,
No. | Zonme ] Segment | Reaches invasion | development and for sewerage | 27
| 0 Descriptions not apphcable 1o any part of the river | ne, poor vegelabon
S o N ' ' ‘Na‘:smmoauus
2 E (Rivar-Estuary transition) 9 upper 2526 | . . -
k) B (Upper Reaches) 3 upper 3 ; Symptom ! Major Contributing Cause : Alhcl::
4 C upper (MidSe Reaches) | 4 upper 10-14 | ' Channel alteration ‘ Urban  hydrology: ncrease i !Y Majority
- D (Lower Reaches) Blower | 21-24 ‘ " through incision, | runoff during rainfall and storm |
6 C lower (Mddie Reaches) 7 L 151617 | | sedimentabon, or bank | events. Stormwaler inputs to river |
7 C (Micdle reaches) 4 lower 6.789 VJ | instability. . mostly routed through  eroded |
| 8 8 uper (Upper reaches) 3 lower 45 | : mnn:}h sma:ler ﬁ?)od.:
9 | Dupper (Lowerreaches) | Bupper | 1820 | | (Mashier hydrology). ;
L 10 | Atuppercotctment) | 2 | 2 1 B
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The problem most sevarely afflecting natural features of the stream (or assels ) was
considored 10 be water quality detenorabon,  Establishing an appropnate flow
regime and geomorphology the nver would do lttke 10 ensure a healhy system if
the physical and chemical charactenstics ol the fver remaned maggeopnate (e.g
FISRWG 2000). The detenoration of habitat quality was seen 1o result in par from
warter quashly problems.

5. Check for other limiting problems
Other kmiting problems were rocorded as:

. Water quantity: base flows are extramely low; the groundwaler level has
dropped, reducing both the bulfering of the system and the connectivity
betwoeen channet and foodplain.  and wgh flows have been increased in
magnilude, frequency and duration as a result of urbanisation,

. Sedimentation: resulting both from bank nstabidty or collpse, and eros.on
of stormwater drainage channels which intersect with the nver.  Fine
sediments ((Boes’) can sevarely alles agquabic communibies Ihomegh Aoggeg
andd abrasson of fish gills and suMfocation of eggs and benthec agualic Insect
Luvae. It also affects waler clanty and habitat quably (FISRWG 2000).

6. Decislon as 1o where there are exceptions to the problems

The mteniion here was 10 consider poonlising problems that were not thought o
v falal o bmiteng, as this may improve the valua kor monay of cost-affectiveness
of the renaliiMabon axercise

One such problem was consxlered 10 be the encroachment of alien vegetation in
the catchment. Thes 18 @ concem i most reaches. Dol also tvealens the
protechion  and  conservalion of the sensitive and relabvely natural  npanan
vegelation v Reaches 3 and 26 to 30

Ihis problem can be addressed both at a local scale by property-owners, and al a
e scale (e.g. conlermng Protecled Area stalus on the lower reaches) with
robtively rapid and eNective resulls. The cleanng of alens, replanting wilh
ndsgenous flora, and protection and expansion of INAIGEnous Npanan vegetation in
the nver 15 conssderad a pragmatic. atlainable rehabxMaton targel, and is assigned
a high pnonty (e g Reaches 3, 25 26 are hgh pronty areas and the reason for
this is cheelly aben cleanng, replanting and maEntenance )

Even in the absence of Imgroved water qualty, the state of the npanan buffes (30-
S50m from the channel eige) can be addressod with sustainable cutcomes. One
part of this exercise would be Increasing the stream shading by planting
appropnate bankside trees (which also imgeove bank stabaaty ). In shallow systems
such as the anza, the cleanng of stream sites can have a marked effect on
stream temperature and ncrease the range of lemperature fluctuabons. Stream
tlemporature can dwectly nfluence the growth and devetopment of agquatic fauna
ant Bova (e g Buon et al. 1999)

Another pant of the exercise would be Ihe establishment of palches of margnal
vegetation habitat, which should mncrease inverebrate abundances, assist n
remediating water quality, and protect the stream from erosion (Rutherfurd et al
1999)

The benefits of addressing longer reaches of the nver rather than altending 1o
smaller scale, sile-specific works were also considerad.  Thes would genarally be
Ihe preferred apgroach, and 18 applied 1o two pnority zones of the nver, Zone C
(between NE-Expressway and Gaway Road) and Zone F (estuary and mouth)
However, cenain small-scale actions are conskdered necessary 10 support the
larger-scale measures. For example in Zone C, there is Mile point in altempling
the: gristuasl remslatemant of an indgenous mver morphology and npanan  biola, if
the river 1s still disconnected from its floodplain and the channel and banks are
ncised so steaply thal they are not visible from the recreabonal area. The key
here seems 1o be 1o achieve a satisfaciory balance between one's several
obgectves, and the two spatial scales, with the consensus of role-players.

Sumilarly, i conssidenng the me-scales of the project, one s encouraged o
intliate the recovery process in damaged reaches sooner rather than later. This
would be the option for Reaches 2 and 10 1012 for example (see Chaplers 4 and
5, relevant reaches). However, these ntentions are drven by thes project, and the
actualsation of them is entirely dependent on where the implementabion Rndang is
sourced, and the neads and pronbes of lunders and pracilionerns

As the river runs largely through residential areas, the issue of community support
IS colical in the project process. The specialist team and others consulled fell
from early in the rehabilitation process, that the zone of the river which had the
best public accessibiity should be pnoribsed more highly than 2ones in which
access was resincled or somoewhat exclusive. Despite the fact that the majonity of
the length of the nver is bounded by land zoned as Public Open Space (POS) on
one or olher bank, the only area in which there s truly open public access is Zone
C (Reaches 10-17), between Norh East Expressway and Galway Road. This
area 1s home to many families and there appears 10 be suppon for the ea of
creatng a ‘River Health Park’ -~ which would comprise a fitness park. natural
arcas, recreational amenibes, and an urban walking path and cycle trail through
thes section of river comdor (&8s detalled m Chapter 5 Segments 510 7)
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7. Check if some reaches/segments should have more than one rank.

This was a useful exercose, having completed the earier prioritisation exercise
(Table 3.1). Cerlain segments or reaches, such as Reach 3 of the IManza, need
both protection and rehabilitation (see Chaplers 4 and 5 for details). The advice of
Rutherfurd et al. (2000) n this case would be 1o protect the assels in these
segments and then o prolect assets in other segmenis before altending 1o the
degradabion in the first segments.  This first segment could then have initially one
priority, #.g. Category 1 (Regional Conservation Value) and, following remedial
actions, would be assigned a Calegory 4 (Expand Good Reaches) Ths thinking
would be applied to Reaches 3. 7. 8 and 25 1o 30

316 STEP 6. CONSIDERATION OF STRATEGIES TO PROTECT

ASSETS AND IMPROVE THE STREAM

Strategies for the protection of environmental assets and/or the prevention
of degradation.

The environmental ‘assets’ of this stream, as defined by Rutherfurd et al. (2000)
are restricled to those areas of the river where there the instream habitat, flow
diversity, and/or npanan zone are similar 1o what would be expected under natural
conditions. Instream habital leatures cannot be protected without being stabilised
in some way, as the river is highly dynamic, and in high flow or flood events,
coarse substrates are Iransported downstream (as noted duning the 2002 foods).
Thus, areas which are at present cobble/boulder could lose extensive bed malterial
to downstream reaches during a flood of sufficent magnitude.

A slrategy for the protection of existing ripanan vegelation is thus consklered more
pragmatic and sustainable Protection of indigenous vegetation s best achieved
by conferring formal protected status o the area concermned. This is one of the
objectives for Reaches 26 1o 30 (see Chapter 5, relevant reach pages).

However, n the expenience of this project, once individuals with some vested
mieresl in the area (eg. property owners along the nver banks) become
enthusiastic aboul ripanan rehabdaton, significant positive change can occur
within a short period. The Galway Road resident group. who own houses n Zone
D for example, have cleared aken-awaded bank areas (much of which & in Public
Open Space adjacent 10 ther propedies) under specialists supervision, and have
replanted appropriate ndgenous vegelation at their own cosl. There s a clear
awareness among this group of volunteers thal this exercise has several positive
outcomes, including Improved aesthetics, safety, and river health, and increased
property values. The associated rise in plant and animal biodiversity will add
natural value 1o these residents’ Mestyles,
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A ‘spanofl stralegy would be 1o encourage other nearby resclents to form similar
groups along ther own stretches of the river, This wouk! have the added benefit of
enhancing communily life and spirit

Strategies for the improvement of environmental assets

Here, the sirategy would be 1o raise awareness and enthusiasm for both the need
for ecophysical improvements to the river, and the benefits that would resull. Once
there is interest, the relevant parties shou'd gradually be encouraged to commit to
a recommended course of action. The individuals to target initially would be either
those in a position to make and implement relevant decisions (e.9 senior officials
in the local authority, Ward Councillors), or those able to Influence decision
makers (e.g9 businesses, educalors, residents)

This could be achieved in many ways, firslly by direct contact with the indwiduals,
and socondly by exposing them, either on-site or with the assistance of a
presentation, to the story of the river, why It Is degraded, why it should be
rehabilitated, and how 1o go aboul it, When dealing with individuals, the initial
emphass shoulkd be both on “how thvs wil benefit the indiwdual or group™ and
“how thes wil improwve the river”

These individuals could ullimately assist with, or fund. the actual interventions and
improvements of natural features of the rver if they chose 10, or were encouraged
1o by stakeholder groups.

Strategies for fixing present problems.

This is possibly the most difficult strategy 1o consider. In this project. as in many
whan projects, addressing the prionity problems (waler quality, water quantity ) will
be costly and complax. The Ihlanza River is situaled n a meddie-lo-upper income
area and is unlikely 1o be prioritised for upgrading by BCM, who have many worse
areds 10 altend 1o. There are however a number of other possibilities:

. A public-private partnership could be considerad for the upgrading and
maintenance of the sewerage system along the river, or this exercise
could be incorporated in the Buffalo City 1DP (Internad Development Plan)
project st under the present ProjectTheme of “Upgradmg and
maintenance of infrastructure” (1DP 2002). The benefits of the upgrading
process would have to be quantified in economic, environmental and social
lerms.

. The Working for Waler Programme has already been involved in this
project (see Table 2.1). This organisation could be approached lo assist
with alien clearing and replanting

. Local businesses shoukd be approached 1o fund the development of the
River Health Park (Chapter 5, Reaches 10 to 17)




Translategg this from a stralegy o action woukl be a ime-consuming task, best
undertaken by a group or an elected Rwver Conservation coordinalor

Strategles for improving human behaviour.

Al thes level, strategies shoukd iInclade the development of a framework kor
communecabion, educabon and public awareness (CEPA). This can be translated
into many different activities, including public presentations, media. mson with
schoulgroups, and community ‘river meets’ . The intention is 1o develop a level of
awareness whach will prevent ndmiduals, developers or authonties from causang
funther damage 10 the system and loss of blodiversity i streams

In the ihanza, the groatest snmediate need 15 1or increased awareness regandng
the lllegal drainage of stormmwalter into the sewerage system. This activily causes
the capacity of the sewerage system 10 be sxcesded dunng hegh ranfall events
resulting in sewage surcharge, spillage of diuted sewage deectly inlo the waler
and resulting water qually detenoration

Another strategy would be 1o argue for the revisson and implementation of new
mumcipal regulabions 1o address this and other ssues, including

. development within the 100 year floodiine

. iIntervanbions » e channael or on the banks
. diversion of flow or of the channel, axd

. discharge of wastlewaler inlo nvers

Controds regarding invasive aben vegetabion, and education aboul how 1o remove
encroacheng species and what to plant in ther place s another stralegy thal is
likely 1o gamer community suppon

3.1.7 SETTING OF GENERIC AND SPECIFIC OBJECTIVES

Proe 10 seling objectives, this stdy considered, for each compone (Le
geomorphology, npanan vegetabion, inverebrales, fish) the Future Attlainable
State (FAS) of the river. based on the percesved Natural State and the denved
Present Ecological State classes (both of which were dscussed in Step 3. and are
presented per river segment m Chapter 4). The FAS is described as a class om
Ao F,as dlustrated » Table 2.2, and 1s defined on the basis of a different set of
Crbena per component

1. Definition of the extent of change desired
2. Define the spatial scope of the objective.
3. Set the time frame.

Followng the selting of FAS, a set of ten key obyectives for the ecophysical
rehabdMabon and prodection of the river were set at a genenc level for the nver, as
the pnnciples of what s required and what s consclered altainable do not vary
greatly along the length of the system. The spatial and tlemporal scaling of these
olyectives s thus purposeflly generalisl. Where possible and vald, these
olyectives are expressed n lerms of an (approximate ) acceplable range of time
from the time of inervention. Actual dates and timelines cannol be provided as
schedukng of interventions 1S excluded from this progect. These are presented n
Table 33

Table 3.3 Genenc Objectives (regular prnt) and recommended rehabiitation
measwes (itacized) for the rehabdiation of the Ihlanza River

VEGETATION

Overall, the vegetation within the npanan buffer stap (average 30 - 50m from
the channel edge) in Reaches 25 10 30 should be 70 - B0% mdigenous, and n
n Reaches 1 1o 25 should be of least 40 < 50% ndiganous, withen 5 years of
commencement of replanting and rehabdilabon actions

Thws cowld be achieved by the development of a vegetation management
programme fo clear and control ahen vegetaton witun the npanan bulfer stnp
and o replant [hes strip with appvopeiade indigevous species. Funding is wkely to
be requwed |

Protect existing sact areas of indigenous ripanan vegelabon

s requires the lower reaches of the rver and s pavian area 1o be declared
a pralected wean, with controled access

l Protect the rool zones of the numerous exposed and thweatened Erythnna

| caffra (coral trees) and Ficus spp. (Ag species) along the rnver cowse

Tivs requures infervention in the fovm of artficial rootl protechon. For example

| cowse subsirates such as cobbles packed avouwnd the roofs, coveved with a

tiodegradable matenal such as ‘Blomac' and bound in place with the use of |

| hexagonal double-twist wire mesh, 10 form a sack’ gatvon avowxt the ool
| zones. This wouk! ideally be keyed ov stapled info the bank. These stuchwes

|

showld be designed professionaly 50 as 10 prevent upstream or downsiream
Dank scowr. The added benefit would be the creation of addiional wwertebvate
ana’or plant habwat




Table 3.3 Cont. Generic Objectives (regular print) and recommenced
rehabilitation measures (falicized) for the rehabilitation of the Ihanza River,

FISH

Increase fish diversity in the lower and middle reaches. Within 5 years of
commencement of the rehabilitation actions, the following species could be
expected to occur: Barbus anoplus, al least 2 speciesollrmam eels (Anguita
mossamivca, A marmovata) and G calidus. The stocking of the
threatoned East Cape Rocky (Sandefia bainsi) in the lower reaches should be
under consideration,

This requires a ssgnificant improverment in water quallly, the creation of additional
instream habulat for these species, and the assurance of unvesincied fish passage

mong the niver. ——

INVERTEBRATES

Increase invertebrale diversity and abundance. As a caubious estimale, SASSS
total scores al a sde shoud impove to 80-100, with an Average Score Per Taxon
(ASPT) of >5 (approximately 16 taxa), within 5 years of commencement of water
quality remediation measures. Details of expected taxa are provided in Chapter 5.

This requires a signfican! improvement in water Qually, the improvement of
physical and hydraubc labidal diversity. and the creation of addional physical and
hydrawic instream and marginal habitat (fncluding marginal vegetation).

-
|

f ESTUARY

—_— —

l Improve the quality of water entering the sea from the Ihlanza such that it meets
with DWAF recreational water quality standards (DWAF 1999a) for B0% of the
time by the year 2010, and aqualic ecosystem quality standards (DWAF 1999b)

' for at least 50% of the time by 2010

| Protect this estuary as an example of an almos! nalural, undeveloped indigenous

| area, and use this 10 create pubkc awareness of estuanne ecosystems and the
Important roles they play (e.g. connecting rivers to the sea, providing nursery

! areas for juvende fish; transport and distribution of indigenous seeds, elc).

|

| The first requiremont would be similar to that for Water Qualty

The buiding of a boardwalk, as recomvnended m the Otyectives (Chapler 5),

would go some way lowards achieving the second otyective.

35

Table 3.3 Cont. Generic Objectives (regular print) and recommended
rehabilitation measures (italicized) for the rehabéitation of the Ihlanza River.

WATER QUALITY

Reduce the levels of point- and diffuse-source pollution entaring the river. Point-
source poliution in this catchment is invanably the result of surcharge or leakage
of sewage direclly into the channel, and of stormwater inputs. Diffuse-source
pollution includes road-runoff, the use of cleaning matenals and fedilizers in
domestic and garden maintenance, and general litler. The five year goal would be
to reduce the present levels of water poliution such that water quality moets with
DWAF recreational waler quality standards (OWAF 1999a) for 80% of the ime by
the year 2010, and aquatic scosystem quality standards (DWAF 1999b) for at
least 50% of the time by 2010.

There are three major requiremeants. The first is the upgrading and maintenance
of the sewerage system. and the replacement of all manhole covers with lockable
poly-concrete covers. This is a muncipal function but could be approached as a
publc-private partnership. The second, and equally important obyective, is public |
aducation regarding the Wegalily and consequences of leading slorm waler info
the sewerage reficulation system. This awarsness-bulding exercise should be
accompanied by the drafting of municipal regulations to this effect, together with &
mechanism for compliance monitoring and imposition of fines for those
| contravening this regulation. The third is physical structures for iter entrapment,
lmnpcmnmmssmOnpm

ﬂ\eMoyeargoalwwldbetogﬁBCMhooo«mctmoMﬂywuuquam
- monitoring of all relevant vanables per river sagment.

This is likely 1o be primanly a cost issue. it is ikely that community pressure could
|hmsamiowuonccdn'mpmcess. however to prevent this serwving as a
| precedent for all streams in the cily, the hlanza cowld be used as a BCM Piot

| Project for waler qually rehabiitation. SE—
WATER QUANTITY

“Increase infillration, particularly in the upper catchment; and reduce stormwaler
runoll volume and velocilies

The first otyective is unlikely to be possible inltially, due lo costs of replacing
hardened surfaces with permeable matenals. The transformation of all open
stormwater drains inlo grassy swales (Design 10 Appendix 5) would assist in
meeling this objective however Reduction of stormwalter runoff volume and
velocily requires the assistance of hydrologists and engineers o ensure that flood
|_risks ave nol ralsed by measures such as increased channel roughness




Table 3.3 Continued Genenc Olwechives (cagular poet) and recommendod
rehabulitalion measures (taicized) for the rehabilitation of the Ihlanza River

GEOMORPHOLOGY

The objective would be to move from the cument. unstable stale, lowards o stale |
of dynamec equilibrium in the system, where the nver's enargy 15 such that the |
sedimeant loads entenng a stream reach are equal 1o those leaving it. Riley (1998)
points out thal it may be easser 1o design a stable channel with ngud beds and |
banks than to attempt this objectivel  She adds however that il S possible 1o |
design with this objective m mind, andd of one does, the nver project will be mare i
sustanable over ime ;
This o8 a complex consideration and requires an understanding of nver processes
and the vanabies affecting chanme! funcbon, Ritey (1998) efers 1o Lane's (1955)
| equation for egquikibann

the quantity of sediment x sediment size is proportional to the slope of the
stream x the stream's discharge".
A change in any of these fow vanables requwes a comresponding change in one of
the other ivee vanabies in ordey 10 resiove equibnum.  Rehabitaron achions, be
they bank stabi¥salion, &rosion contiol, ar measures 10 address channel INcison,
must be designed with this equibbnum equation in mind. Measures o altend 10
physical structure should address the INCrease in Slroam power dunng Siovm
events, and the resultant capacity of the nver o carry more sodimont than it has
ontanvig M

Naturadse the stream form and instream habitat features.,

Ruthesfurd of al (2000) recommend a number of different approaches 1o
desgnmy a move natwal stream. Ivstoncal reconstiuehon (using he pre-wnpact
Stale as a template). reforence reach appvoach (copy the charactensies of a
remnant of a good quality stream). empuncal catchrment model approach
(applying generic, empiical refationsips, based on hydvaulc geomelny O regime '
relabonsings 10 preaict the ‘equititvium’ form of the stream — although this is not |
covissdered a haghly robable method and may nol apply 10 SA streams), stable
chanvied or sroson potential appvoaches (usig the hydraubc-goomonpiuc
approach and tractive stross or maxamum alowable velocity appvoaches which
allow a stable bed slope 10 be predicted, such that there is no net degradation of a
reach), and the channe! evoluion approach, using ckissthicabon (based on |
coviceplual modeis of the morphokxvcal stages throwgh wiveh a stream evolves
after mayor disturbance)  In setting the obyechves for the Ihtanza, the reforence
reach’ approach has been largely followed. refermng 1o the kkely nalural o
reforence channel form as descrbed by Wadeson (Chapter 4. Natural Stake per
segmont) However, all designs winch relate 1o channe! form ov instream habetat
moddicabons wll have 1o be vetied by a nver hydrautician and a hydralogist to
mitigate against increasng flood nsks in the desgnated areas

| One requrement is fov meraased imhlirabon inlo the vpper catchment. This, as l

| the present bed level in Reaches 10-12 would have the long-term effect of raisng

| The estabhshmant of a Catchment Management Forum should be considered |
| Also see recommended measures for mdividual segments (Chapter 5)

Table 3.3 Continued. Genenc Obijectives (reguliv pont) and recomimencied
rehabdalion measwes (dabcized) for the rehabiltabion of the Ihlanza River

GROUND WATER

This has not been mvestigaled sl a specalst level However, the assumption
based on geomorphological and ecological studes is that the groundwater level
has dropped in the order of metres, parmicularly i the upper catchment. Il s
assumption is shown 10 be correct by further studies, the obyective would be 1o
raese this level by the same hesghl within a penod of 5 1o 10 years

already mentioned, is a major underfaking However this problem should influence
planners and reguiators, such that use of permeable and vegelated swilacwy
matenals (e.q. hwiblock) become requrements for new developments, The
corversion of hardened stormmaler drnnage canals 10 Qrassy swales (see Dosgn
10. Appendix 5) would also have the effect of increasing nfilralion. The raising of

the groundwater table shightly, and enhancing the channel-fioodplain bnkage. This
15 consilered further m the Olyecive pages for Reachas 10-12 (Chapler 5)

SOCIAL

Enhance public awareness regarding the funchons and value of thes rivenne
cormdor, through gradual rehabilitabon of the nver's ecological funchon and |
process, and the creation of altractive and environmentally-onented amendies
agjacent 1o the river and estuary. The ulimate objective & that the catchment
community should understand the river and develop a sonse of prde and
custodianship over i

|

MONTORING ]

- Ensure that the information requared for calchment-speciiic recorads (ranfall, water |

quality, alien infestation) 18 gathered at appropriat inlervals and at fixed sitos. |

| This requires that monitorng a moniforing progravnme be established. The set of

five (dyshunctional) rainfa¥ gawges instaded in the calchment by the former East
London Cuty Council require rehabidanon. Waler qually samping has been
referred to. lwedebrate and fish samphng usang iomonitoring exticators showkd |
ideally be dovie Once v SEason every year
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Specific objectives (and recommended rehabilitation measures 10 address these)
have been developed and priontised for each river segment, in three categories
Ecological, Infrastructural, and SocaVEducationalRecreational (Chapler 5).
Where possible. these are illustraled on the relevant reach maps in Volome 2
(Maps 5.1 1o 5.30). The reason for the categorisation is that the objectives are
hkedy 1o be addressed by different organisations or institutons, and this method
simply clanfies which objectives are relevant 1o the various bodies. For example, it
would make e economic sense for a private organisation 1o attemgt to address
iggashxtwal objectives, which are essenlially the function of the local authority,
M.

Exact spatial scope has nol been described for the objectives. For example, whera
bank stabiisabon is required, the exact number of metres has not been specified
This level of detall would however be necessary during the design phase, when
costing of interventions would be necessary.

4. Determine the type of objective

For the present project, objectives have bean framed in terms of outcome rather
than output, as the output relates spacifically lo the execution and survival of the
intervention. As these treaiments are recommended and have not yet been
finalised or planned n detail, this would be premature.

318 CHECKING THE FEASIBILITY OF OBJECTIVES

1. Check affordability

Only the planning cosls of this rehabilitation project were considered for the
present sludy. Coslings have notl been prepared for the proposed designs and
thus aflordability of the vanous trealments has not been estimated. The
affordability also neads to be checked aganst the avallable budgets, which are as
yet unknown.

2. Check legality and legislative and administrative constraints

The majority of objectives set do not confict with any of the known National
legislation or local regulations. The exceplions are any proposed inlerventions n
the channel (eg. placement of gabwon wewrs across the channel, bank
slabiksation)

The National Walter Act (No 36 of 1998), includes the need for a licence for the
following two activities, defined in the Act as ‘water uses’: impeding or diverting the
fow of water in a water course; altering the bed, banks, course or charactenstcs
of a waler course (521 (¢) and (i) of NWA). The DWAF is entitled to promulgale
regulations on the use of water (S26 of NWA), and to regulate or prohibit any
activly in order 1o protect a waler resource or instream or riparian habitat If it is
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desirable thal water use be licensed in order to protect the water resource quality,
then a responsible authority may undertake compulsory licensing (543 of NWA),

There is also provision in the Act for gaining access 1o waler resources for the
purposes of assessing or rehabiating them. In terms of Section 65, if a person is
requred under the Act to undertake rehabilitation or other remedial work on
private land, and is unable 10 gan access 1o thal land on reasonable lerms, the
Minister is empowered 1o expropriate the necessary land rights. The Minister may
authonse a sulable person to enter a property in order to either undertake work
necessary for stabilisng or repainng the water resource and prolecting the
resource qualty (S125 (2) (b) (W), or to install and operale any eguipment
necessary on a te basis 1o monitor and gather information on waler
resources (S125 (2) (bXv))

3. Check whether it is worthwhile doing (l.e. do the negative effects outweigh
the positive ones?)

As designs for this project are only presented in conceplual form, thesa questions
could only be answered at a broad scale and with a low level of confidence
However, it is recognised that these are the questions 10 be asked during the
specialist desgn of stabilisation measures, structures o be placed in the nver,
elc, and thal the riverside community and relevant local authorties should be
consulted exiensively both dunng this design phase and pror Lo any inlervenbons.

4. Assess confidence in the objectives

As this issue relales to balancing costs, risks and oulcomes in rehabilitation, this is
bes! done once the full project plan s complete with coslings.

5. Weigh up the feasibility on the basis of Tasks 1.4

If feasibility is still a questioned on the basis of the aforegoing steps, three options
can be considered (Rutherfurd et al. 2000):

Compromise: this will involve modificalion of objectives 1o tador the project
(where appropriate) to legal requirements, costs, and
communily requirements.

Do atrial run:  where oulcomes are uncertain, it may be possibie 10 run a low-
cost pilot trial of the treatments planned, both 1o estimate effects
and 1o hamess further public interest and support

Recognise absolute unfeasibility: There may be scenanos where the

potential negative effects outweigh
benefits, or where legal constraints
disallow the key rehabiklation
aclions, In cerain nslances & must
be recognised that halting the project
al this point is necassary.




319 DETAILED PROJECT DESIGN

laded progect design was beyond the scope of this project (as descussed in th
Mel Is (Chapter 23 The decsion was laken ! esont only conceptudl desans

o vanous inlervenbions al ths slaoe These are consadered sulhcently detaled 1o
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CHAPTER 4

PRESENT ECOPHYSICAL STATE OF THE IHANZA RIVER




411 COORDINATES (DMS) Increased hardened surface in upper calchment areas (approx. 95%)
{ Channel buried i culverts beneath the sudace. |
' — | Urban hydrology |
REACH = UPPER END LAT. 1 UPPER END LONG 1 ’

41 ZONEA, SEGMENT 1, REACH 0- 1

1 | 32°59'9.35" 8 | 27" 54'28.98" E |
412 DESCRIPTION 414 SPECIFIC CONCERNS l
Prior to human settlement and wban development, this uppermost section of the Flood Risks ‘

rniver would bkely have been a wetland with an ill-defined channel. Al present. A s
entrely buned in underground culverts routed beneath the commercal and
resdential developments in upper Vincend. The earkest availlable aenal

The hardened surface in the upper catchment is estimated at approximately 95%
by local engineers. However, the slormwater drainage for this area was designed
on the basis of only 80% impermeable surface. The exisling drainage network In
sholographs from 1935 indicate thal the river was already canaksed in pans of the - .
¥ y ; Y I of ths the upper catchment is thus considered insuficient 1o handle the runoff from large ‘
segment by that ime (Figure 4 1) 2
’ slorm avents This problem cannol be easily addressed however, as an
PP upgrading of the stormwalter system would require the cooperation of commercal
Riley (1998) discusses the multiple hydraubc problems thal can resull from P9 J 5 y : : . .
conlaining a river in culverts or routing it throuah arts. One of the probi property owners in the area (who are responsible for stormwaler reticulabon on
bl {] # v I C | O oum LX) CARY wun t ) AL »
) : ’ ! o S B their properties) and the Buffalo City Municipality (who is responsible for

highlighted is that these culverts are usually designed 1o carry a 1:10 or 1:25 year : )
) : v er rebiculalic g roads and through Public Open Space)
flood, so that 1:50 or 1:100 year floods are not accommodated by the reticulated stormwater reticulation along roac d throug pen Space) [

system and will low overland. From an ecological perspective, the damage 1o the
buried river system is extreme: all light and habitat are lost 1o the system, and
wih these vanish all plant and animal biola. Conneclivity between channel, banks
and floodplain s lost. The links 1o the npanan comdor are removed, Flow diversity
is lost and oxygenabon redoced From a social perspective, the hisloric,
environmental and aesthetic assels of the siream have been st  In many parts
of the workd, the daylighting” of formerly buried river channels is being addressed
a malter of some urgency (Pinkham 2000)

Vincent Park Shopping Centre was budl over the former wetland area and river

channel, at tha lowest point of the upper calchment. A basement area was also

axcavaled below ground level Seepage s pumped continuously from this

basemenl area (and from one other other development n the upper calchmaenl) |
and is discharged into the storm waler dranage network (Koekemoer, '
pers.comm.).

The net result of these urban developments is a loss of infliration 1o groundwater,

and a likely lowenng of the water lable (although this has not been validaled)
Asxle Irom being a buned stream, this system s subyect 1o a hydrology which is .

significantly modified from natural, in that the permeable surface in the upper
catchment has been reduced to less than 5% Wilh this extensive impermeable
surface. runoff rates are significantly increased during high rainfall events, and the
frequency and magnitude of the smaller floods (e.g. 1.1 or 1.5 year) are typically

The drainage system is designed 1o receive storm waler runoff from the upstream
catchment via calchpits and culverts. However, during more exireme flood events
(e.g. 1:20 or 1.50) , flows may exceed the capacity of the conventional stormwaler
drainage sysiem. Because of the extreme nature of the event, debris washed
ncressed, posing ongoing flood threats down roads can block calchpits and smaller culverts (Ninham Shand 1992)
Runoff is thus directed overland, following surface lopography

The bunal of the IManza River has led, directly or indirectly. o a number of
flooding problems, the most recent of which is discussed in Section 4.1.4

Flood Damage

During the August 2002 floods in East London, over 457mm  of ran fell in & 24
hour perod (SA Meteorological Services 2003). I is estimated that up 1o 300mm
of this fell within a 20 minute period, in the early hours of the moming. As the
runolf was prevented from enlenng the slormwaler system (as described above)
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Figure 4.1. The canalised section of the Ihlanza River running hrough the upper
part of the suburb of Vincent, in 1835, The white boundary marks the present
positon of the Vincent Park Centre, which is located atop the canal visibie in the
photograph.
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Present State Attainable State
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zone where lopography as well as fwe and grazing smpacts had promoted this
More exposed undulating areas are likely to have had a higher ratio of hardier
woody species such as Acacia karoo, Cussonia spacats, Drospyros dichrophyia
and Apodytes dimwdiata. The more sheltered areas would be expected to have
allained forest proportions containing trees such as Harpephylum caffrum, Veprs
undulata Olea woodkana, and Rapanea melancphioea

Present State
There is little or no remaining natural vegetation in this segment. The river has
been conlained in a concrele canal for these reaches, through both Neale Road
parkland’ (Reach 1) and through a downstream area thal was previously
excavated for quarnrying purposes (Reach 2). The lew large indigenous lrees in
this section are fasl-growing pioneer species and the remainder of the area has
been populated almost exclusively by alien invasive species

Dominant species

Mela azederach, Solanwm mauntianum, Cestrum evigatum

427 FISH

Natural State

Freshwaler eel (Angulla mossambica) and possibly chubbyhead barh (Barbus
anogvus) present In pools, prior Lo the constructon of canals in this segment

Present State

As this segment comprises only concrete-lined canals, no sampling or assessment
of fish was possible. In s present state, this segment has no instream habitat and
would not support fish life. The Present State woulk! therefore be assumed to be
the poorest calegory (F)

428 INVERTEBRATES

Natural State

Assuming thal in its naturad state this river segment was a welland area with a
poorly-defined channel, good canopy cover and natural water quality, the
expected  invertebrate fauna would nclude relatively sensitive mayfles,
cagdisflies, dragonfly and damselfly larvae, snails, Hemipteran bugs, beetles, and
a number of Dipteran (fly) larvae. Stoneflies and fow-dependent taxa would kkely
be absent from a welland area

Present State

As this segment comprses only concrete-lined canals, with extremely low flow
depth, sampling of invertebrates was nol possible, and only visual assessments
were made. In ils present stae, thes segment has no Instream habitat and does
not appear to support inverebrate life. The Present State would be assumed o be
the poorast class (F)

429 ASSETS AND PROBLEMS

As thera are no Asseals (remaining natural features) in thes section, a conskieration
of Assets and Problems was not possible

4210 MAPS AND PLATES

|

\

Plate Numbers (Appendix 4, Volume 2)

1.1-22

Map Numbers (Volume 2)
41 42
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431 COORDINATES
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naht o k. and by Port Rex High Sct ion i et bank Hiver ndibon has
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Reach 4

Inth ich, hw yer has been n O down 10 bedr A Oue 10 afered hydrology
and upsirear inakzahon (causing mcreased flow velocty). The annel al the
lop of the reach 18 sleep-sik wilh exposed, poorly vegelaled and onstalbe

banks (Plate 4 1) The natural pool-rifle-run morphology of the reach has been
disturbed by human disturbances and by the 2007 floods (Plale 4 n the

)

middie o lower sections of the reach the lloodplain compnses a manicurned
land managed by Berea Gardens Valley retvement nplax. in this secl
et bank s eroded and ralabively slesy he lower end of the res = Mark
DAOQe across o hanne!l wvathin it fereea rden frex (Hiak

|

434 GEOMORPHOLOGY

¥

433 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

hambecun Road culved Doudge

sewerage sysiem nning  adia 1 1O fwer ad ross | hanm
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Reclamabon of land e lefl Dok lor the Galion I sports helds
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Secunty Issues for the resclents of Berea Gandens Keliremen! com X
wage-type odowr emanating from the nve

PRESENT ATTAINABLE
STATE STATE

| )

Natural State

nthes s | the nver woukd have Bow in o well del d channgd, with a wulth
ol appgroximately 1.5m and weoll-vegelated, stable banks.  Channel monphokocgy
would ikely have consisted ol pool and raped features, and habial diversity would
{ Hood Valley side slopes wou | have been sleepn but wel v !

Present State
The ver o funchomnng il s compistely allered from natwral.  Bed matena
domimated by landhill debaes and coarse aroded matena he nver has a “plar
"

d morphology 1 1S Over

stream flood peaks and ends

leapanad in places and over-widened as a result of

nan influence n thes secl N e form of sewer ines e reciamation, roads




435 VEGETATION

RIPARIMAN | RV GUT |
SCORE SCORE | SCORE |
E(6) | D@©®7) | O |
| _Present State Attainable State
‘ D C

Natural State

Here one expects that the steeper left banks of the river would have been densely
vegelated by Valley Thicket, while the right banks would have been inhabited by a
greater number of forest species due 1o the greater depths of topsoll. The forested
sections would be expected to conlain many geophybc speces such as Scadoxus
pursceus, Haemanthos albiflos and Sansevierra sp. Encephalartos villosus and

orchids such as Mystacidium capense may also have been found

Present State

Although the nght bank has partially intact sections of good vegetation including
geophyles, alen plant invasion of bare ground s a serous problem. The nipanan
habdal s also being expioded for plant maleral of ormamental value by the
miormal sector for resale (Arum liles, Dnmiopsis, Phoenx reciinata seedings and
olher geophytes are being sold bare-rooted on local street comers. The survival
rate of plants sold in this manner is very low). Water qually is extremely poor due
to sewage overfiows from upstream, directly into the river

Dominant Taxa

Erythnna caffra (1). Grewia ocodentals (7)., Synnga spp (E)

436 FISH

”~
w

L Present State I Attainable State
| F

Natural State
In the natural state, it is likely thal Barbus anoplus, M least two species of
freshwater eels (Anguilla mossambica, A. mamovata), Glossogobius calbidus and
even possibly Sandelia bamss would be present in this segment

47

Present State

No Ish samphng was undertaken here as no hish would be expecled, due 1o
shallow flow, sewage fungus, and lack of habitable areas. On the basis of visual
observation, the reach Is assigned a class F.

437 INVERTEBRATES

REACH 3
SASSS | Noof | ASPT | IHAS
Score Taxa | | Score |
0 | o0 | o | 48
. _Present State | Attainable State
i F | t
REACH 4
SASSS | Noof | ASPT | IHAS |
Score | Taxa | | §coro
6 7 3 ) 2 | 48
Present State | Attainable State
3 D

Natural State

In the natural stale with a pool-rifle-run configuration, good canopy cover and
natural water quaity, the expecied fauna in this upper sechon would include a
relatively diverse assemblage of slonefies, mayfies, caddisfies, snails, beetles
Odonate larvae, and a number of dipteran (By) larvae. Certain true bugs would be
presont

Present State
The absence of fauna in Reach 3. and the three taxa present in Reach 4 reflects
the exiremely poor waler quality and river condiion in thes  niver segment The
poliution-tolerant families collected in Reach 4 could survive under the worst of
instream conditions, and the lack of addional taxa lusirates the severity of the
problems Inked to the presant slale

Taxa Present

Reach 3: None  Reach 4. Olgochaetes, Chironomids, Leeches




438 ASSETS AND PROBLEMS

ASSETS '
Patches of Valley Thicket vegetation on nght bank (Reach 3) \
PROBLEMS
Thes vegetabon s threatened both by explotation of plant matenal for resale
and by dssturbance and aben encroachment
439 MAPS AND PLATES
Map Numbers (Volume 2) Plate Numbers (Appendix 4, Volume 2)
! 1.1 43



44 ZONE B, SEGMENT 4, REACHES 5&6

441 COORDINATES:

REACH | UPPER END | UPPER END
|_LAT | LONG

5 | 32°50'1828°S | 27°54'48.42°F

6 | a2'601058°S | 27°54'52 07

442 DESCRIPTION

These two reaches run through the well manicured lwns and parklands of the
Berca Gardens Valley relirement complex. The earth channel is 1.5 <« 2m wide
sinuous n areds, and somawhal incsed with relatively exposed banks of varying

steepness and stabity (Plates 5 1 - 6.4)

During high flows. the lefl bend in the upper section of Reach 5 Is an area of local
scouwr on the nght bank (Plates 5.1.5.2), and thes results in sedimentation and loss
2 habital in the downsiream sechions. In the middie of Reach 5. the

ol some cobbie
remnants of a concrele structiure across part of the channal have resulted n scour
on the left bank and the formabon of a pool (Piate 5.3). In the middie and lower
sechons of Reach 5, the right bank has been slabilised with gabion baskets whch
have been partially planted (Plate 5.4)

The lower end of the gabion-protected nght bank marks the beginming of Reach ¢

hs is 8 u-shapad channal with sand and cobble/stone substirates (Pate 6.1 and
6.2). The banks are steep, but are fairly well vegelated, as are the inlermattent
short sand/gravel bars in the channel, A culvert bridge in lower Reach 6, causes
scour on the left bank, sedimentation. and pooling (Plate 6.3)

Regarding natural biota in this segment, residents have recorded sightings of
saveral birds and of small buck n the past. but recent evdence of poaching
ndicates that any remaining fauna s endangered. Many wild-flower species have
250 been recorded, Although the arca is fenced off in vanous sechions for the
secunty of the complex, access s still possible through the box culvert under
Chamberiam =d and under the North-E ast Expressway. A number of small snuares
warn found dunng sampling

Ouring the eardy part of 2003, a Concent in the Park’ was organized and held
under the trees and on the lawns adjacent lo the river. This was a greal success

49

and was welkattended. The improvement of the river condition would beneft
avents such as thes enormously

443 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

| Alered hydrology (high flow and Bood events )

| Cleanng of bhanks o create parkland (loss of floral diversity)

[ Culvert bndge (mid reach 6)

444 GEOMORPHOLOGY

Present State | Attainable State
D D

Natural State

This sechon would have been a sSinuous river with a narmow chamngl (1.5 - 2 m)

which would migrate freely across the valley floor Morphology would have
conssted of pools and rifles. Banks and valley side-slopes would have bean well

vagetated

Present State
The river is funclioning i terms of the temporary movement of water and sadunent
and has remnants of natural morphology. The channel has scoured the channal
banks in places and s wider than natural. As a result of channel widening there 15
a loss of habital. There is evidence of incision and widening, with large-scale
deposition of coarse bed malenal from landill, bank underculs, and undercutbng
of riparian trees (panicularly due 1o scour around the root zones

445 VEGETATION

RIPARIMAN RVI GUT SCORE
SCORE l SCORE :
D (40) D (9.5) o |

Present Staleb Alminable State




Natural State

LS Maly that Segment 4 would have nsisted of 4 combmnation of close ANy

f ndd Thickel vegetation wih sechons populaled Ly sedges and smal s

wh he Chann nssled of a sandbed subsirale hola rachypelala, F
and waa caffra would have baon mmun

Present Stale

Waler qualty 18 again poor due o sewage overfliows and stormwaler input. This
Area s n laned in o park-axe ashiion and serves as a recreational area for th
many resddents ol derea Gardens Valley CNTY e X Al gh e nalra
vegetabion remains on the banks, and the extendaed npanan 2one 15 maanly exoli
Kbhuyu lawn inlerspernsaed with ga beds, this arca has good veqgetation cov
T N Invasive plants are mostly under conlre I he sleep slopes adacent |
u it banks of Reaches 5 and arm led wilh a combunal ol excl
omamental shrubs such bougainwiiea and lavender (whach are nol Invasiv
and 3o have sodl retention value ), and indigenous aloes. There 15 a return of son

NSt in the form of sedges and grasses

T el vt abon

Dominant Taxa

Present State Attainable State

l
, f

Natural State
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yoars ago. rain gauges were installed in this part of the calchment and higher
however. these are now defunct and no records of rainfall exist

4.5 ZONE B, SEGMENT 4, REACHES 7-9

The channel cross-saction for Reach 8 is presented in Figure 4 1

451 COORDINATES:

453 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

[ "REACH | UPPER END | UPPER END | RIVER
LAT LONG

7 12°5018.37°S 27°54'57 ATE
I q 3 )18.58°S 17°66'2 35°F Sewer lines across the channed (upper Reach 7)
' 9 JZ2°592081°S 271°557 357 ‘ Multiple-culven bridge (upper Reach 8) |

Concrele paks wle 1ence Across nver uppes Reach 8)

Fenceline over channel (lower end Reach B

454 GEOMORPHOLOGY

Present State __Attainable State | T
D 0

452 DESCRIPTION

Reach 7 18 a sinuous sand-bed seclion with boukiers and cobbles strewn through
the channel (Plate 6 .2). The upper end of the reach is marked by two concrele

encased sower pipes across the channel. The naoMm bank of the reach Is a

ntinuation of the Berea Gardens Valley grassed parkland. The channel vanes

from 1.5 1o 2m wide, with steep banks in parts, some areas of which are unstable

and others of which are reasonably well-vegetated (Plates 7.1, 7.2). Birdlife n thes
Natural State

ared is oy prolific (Table 4.1)
A sinuous river with a narrow channel (1.5 - 2m) which is freely migrating across
On the ng side of the nver, the floodplain is relatively fiat and forms part of the e valley Poor Mormphology consists of s and nflles, with well-vegetaled
parkland. The left valley slope is vegetated with indigenous woody plants. The banks and valley side slopes
ower end of Reach 7 is marked by a concrete culven bridge. A concrele palisade
! fence is rouled across the top of thes bridge, for security reasons Present State

Reach 8 was formerty ad ;n?m? by Port Rex Hioh School. but little has boen done The rver s funchioning in terms of the lemporary m ;.'al"~~‘v[|" waler and sediment
n this reach recently. It comorises a relatively straight earth channel. with bedrock and has remnanis of its natural morphology he channel has scoured the

- v ; i SRS -0 channal banks in places and s wider than natural. As a resull of channel

sand, rock and gravel substrate. The valley sides are moderately sloped, and the
nght slope has been land-flled in pants. immediately downsiream of the cutvert
bridge (upper end of Reach 8). the banks are undercul as a resull of scouring, and

widening there is a loss of habitat. There s evidence of inasion and widening with

lwge-scale deposition of coarse bed material from landlill, bank undercuts and
undercutting of riparian trees

the channgd is widened for some distance downstream, with sediment deposion
evident. The banks are gently sloped and vegetated along much of the reach, and
1$ such are considered relatively stable. The floodplains have been planted with
both indigenous and non-indigenous speces as a4 conbinuabion of the parkiand
The lower end of this reach is marked with a diamond-maesh fence across the

river, This is the border of the Berea Gardens Valley complex

RIPARIMAN RVI GUT SCORE

Reach 9 15 3 sinuous. somewhat unkemot sechion of river. Much of the reach Is SCORF

hannaled in culverts beneath under the North-East Expressway and Ol Transke C(70 C(14.3)

Road (Maps 1.2, 49) In the upper part of Reach 9, the earth channel is 1.5-2m Present State Attainable State

wide, with a sand, cobble and rock substrale. The banks are almost vertcal - ! - !
unvegeltaled and unsiable, and the bankdops are grassed with Kkuyu. Severa - - :

5




Natural State

I ely that Segment 4 wouk! ha ( sisted of mbinabon of close anopy
f 1 and Thickel vegetabon, with sechons putaied by sedqges &l simall rushes
holia vachypetata f il vl calfra woukl be con n
Present State
\ 1 fro wabter auality tThis sechon 1s In a reasonable o hilu ¥ anmg he
et that that has 1aken s There are large N i W -t sl
slia Malu o ' U Nave Do ot starndd 10 provide shadce ) habial
o ol an Dinks & n Wy wered, except for badly-incised areas nea
the ) trees on the left bank al the botlom of the reach, There appears 10 b
contan ion from a fnown source near thae stand of Bewarmdva on the nght
bank at o base of the steep landhll slope Although development has laks
pla ks hav Leen revegelaled with mostly indigenous malenal M
1w Nagement i N place | trol aken mnvasive plants wons of o
nstream area are boing mvaded by ed beds wilh Frvagmni ausirals an
An forvix. In places there s recnimeant of sedages and Aram ies, as we L
e alien nvaswve plants. Flood waler obstruchions are the fence on the upper
ind & bndge a1 the wor end
hi Wea s Iin e rocoss of u | ). parhcularly Ih o hon of vegeltashion «
i el stream banks, with species such as Ansodontes. Grawse oocicieniin
wd Tecomana retumng song the length of this reach. Howaver, there s hiltle
cruitmaent of mdgenous plants taking place beyond the narrow strip along th
| ' baks due o1 WOUS MOowing racice ! 1he Kethirement PNEex, ko
s & Ol the bottam lood plin wua Strea Dards are shos N SOmMe sacin
likasty 1¢ Labnihisation CUE prnor veoelabo
Dominant Taxa
Meha azederach. Ervtivwss calfra, Phwylola ) (howe
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4411 MAPS AND PLATES Laughing Cuckoo

Lesser Doublecollared Sunbird

| Map Numbers (Volume 2) | Plate Numbers (Appendix 4, Volume 2) Lessar Striped Swallow
47.48 .49 7.1-91 Little Swift
Olive Theush
Table 4.1 List of Buds (common nameas only) as spotted by residents in Berea Paradise Fiycalcher

RV sy o) - &Y 1 > ~
Gardens Valley retrement complex Pied Crow

Redbsbed Woodhoopoe
Redchested Cuckoo (heard only)

Redeyed Dove

Blackcollared Barbet
Blackeysd Bulbul
Blackheaded Heron

Blackheaded Onole

Rednecked Francolin

Redwinged Starling
Bronze Mannikin 8
Sacred s

Sombre Bulbul |
Bulfspolied FluMail (heard only) |
Southem Boubou Shinke

Brownhooded Kingfisher

Bully Canary

Speckled Mousebard
Burcheil's Coucal
d - Speclacled Weaver
Cape Robin

Spotted-backed Weaver

Cape Turlle Dove .
¢ | Spotited (Cape) Dikkog
~ape Wagla »
C . Tawnyflanked Prinnia
Lape White-eye
s ' H ’t . Whilerumped Swit
LHSOowWned Hombill

Yellow weaver
Diederick's Cuckoo

Yelowbilled Duck
DH'J‘, F tycalcher

Yelowbtilled Kite
Eqgyptuan Geese

Euvropean Staring
Fiscal Flycalcher

Fiscal Shrike

Forktaded Drongo

Gray Sunbird

Greyheaded Shrike

Greyheaded Sparrow

Hadeda s

Hamerkop

Horus Swill

House Sparrow |

Knysna Loune |

53
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46 ZONE C, SEGMENT 5, REACHES 10 - 12

461 COORDINATES

REACH UPPER END | UPPER END

LAT. | _LONG.
10 32°5919.47°S 27°5513 6871
1 32° 5920 69°S ’ 27°5519 197§
12 32°59°21.07T°S 275523 8B1°E

46.2 DESCRIPTION OF PRESENT STATE

In this segment, the river 18 1.5 - 2m wide and deaply incised. It flows through the
suburb of Stirling, and is borderad on the right bank by grassed Public Open
Space (POS) . and on the lefl bank by a8 combinabon of POS and residential

weas

Reach 10 s mmediately downsiream of the box cubvert which runs beneath North
Easl Expressway and old Transkei Road. Al the upper end of the reach, there is a
large stilling basin designed 10 reduce the velocties of upstream runoll during igh
flows and Noods (Plates 10.1, 10.2). Reach 10 has been incsed down 1o bedrock

uve to elevated hegh Rows from the upper calchment Ihe banks are almost
veriical n places and are 1.5 - 4m high in places (Plates 103 and 104) The

hannel subsirale is a combnation of bedrock. rock and gravels. There is no
marginal vegelation prasent. Walter quaity remains poor, and there is litter in the

hannel. The upper and of the reach is Wtered, and the nver is used as a washing
area and latnne by nformal dwellers who live on the banks or under trees,. This
poses a health and secunty risk. The lower end of the reach i marked by a

wooden suspension bridge across the nver

Reach 11 has a simdlar momphology 10 Reach 10, bul s sinuous in Ihe lower areas
of the reach. From the middle to lower reaches. the river widens and the banks
flaten somewhal. The banks reman unvegelated, steep and unstable. The
substirale in this reach is bedrock, rock, cobble, gravel and sand

n Reach 12, the bedrock-controlled channel has resulted in sideward erosion. The
channel has widened o appro nm

ximately and Is less sleep than Reaches 10

1 in cross-section. The lower end of this reach is marked by Schullz Road

46.3 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

Increase in runoff dur no slorm events
Box culvert and sting basin (upper Reach 10

Box culvert and road Crossing (lower Reach 12)

464 GEOMORPHOLOGY

Present State Attainable State
D D

Natural State
This river segment would have been a relatively sinuous channel with imited
incision into the landscape. The morphology would have been predominanily
poolrifie, with some bedrock rapeds. The channel would have been relalively
narrow, approximately 2m wide There would have beeen a well.vegetated
macro-channel, with banks bordered by a wide flood plain which woulkd under
natural conditions have bean nirequently inundated

Present State
Aclive incision in this section 18 controded upstream by the culvert (Reach 9) and
downstream by a concrete-ined canal (Reach 13) The channel is dwvorced from
the landscape, with a large headcul moving up the channel. Banks are exiremely
unstable and the channel has incised down 10 bedrock in many places. Trees are
beng undercut and will be lost in the near future

465 VEGETATION

Reach 10
RIPARIMAN RV | GUT
SCORE SCORE SCORE
E (20) | E(735) | D |
Present State | Allmﬁ:lhlo State '
D




Reach 12
RIPARIMAN RVI GuUT
SCORE SCORE SCORE
) D (9.55) I
Present State Attainable State
D C

Reach 10: Present State

Reach 10 below the NE Expressway rans through Public Open Space and 18
impacted by channel incisKon ?I'i'l.ll'-. ind quby erosion. There s iltle or no
instream vegelaton, and poor vegetation cover s sechons due 10 severe stream
bank erosion. A deep pool near the nursary school in the lower reaches of Reach
10 (near the lootbradge) poses a salely hazard (Map 4 10) Trees andd shrubs e
spawse over S0% of Ies area, and blodiversity s ow. Recnudment of aken
veqgetaton appears 10 be on the increaso. Other impacts include the harves
young Phoevx reckinata palm fonds for crafls, and the deanng and modification

it npanan habital lor lormal setbement

Reach 12 Present State

Reach 12 s charactensed by a large pood with inosed banks al the upper end
Sjowmstream of which a shallow, sedimented area 15 0 the process of bewy
mvaded by Phvagemites and 15 0 pad vegelaled nsiream by Stenolapdirum
ocundatum arnd small sexdoes. Mature specimens of Cassuanna treas. which
nhibit the growth of any other plants In thewr vicinity, overhang pans of the night

bank on the wer sechor MOrmMmwaler dranage channgds mersect with e
strea n cither bank, upstream of the end of the reach and the nver Crossng
represented by Schullz Road. These channels are exposed and eroded earth

trenches and have been colonized by Typha capensis, whach has the potential 1o
spweind 1o the streamsides. The stream banks and channel are Wlered. Although
thewe e some mabre remnant forest species such as Whitle Milkwood

Faveonanthus and Cordha caffra. there s ittle recruitment of snchgonous  npanan

Dominant Taxa

Reach 10 Roach 12
Meali azedarach Cassuanma cummghanmva
Erythnina callra Fhoenix rechnala

Phyviolacca dwolaca SIIeroxvIion e
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Present State

The commundty present is iIndicative of a disturbed nverine environment, with poor
waler quality. The presence of Simulnds suggests thal the flow was adeqguate 10
sustain flow-dependent species, and the presence of Chorolestid dragonfly larvae
represents some improvement in the sensdivity of the fauna as a whole, and the
availlable food resources

| Taxa Present

Leeches Potamonautd crab Baetd mayllies Chiorolestid  dragonflies
Chrionomeds, Culicids, Simuleds, Conxid bugs, Ceratopogonids, Ephydnds
Tabanids, Tipulids Oligochaetes

469 ASSETS AND PROBLEMS

ASSETS
nstream habdal in Reach 12 is considered relatively nalura
PROBLEMS
Eroded stormwater dran 1ge channels intersecting with nver channel (Causing
Se lu"H'ul.!Ium)
Culvert bridges
Clearing of riparian vegetation on the left and nght banks

S—

Allered hydrology, upstream culven, downstream canal (increased flow

velocihes)

Steeply incised and unstable banks in Reaches 10 and 11

4.6.10 MAPS AND PLATES

| Map Numbers (Volume 2) | Plate Numbers (Appendix 4, Volume 2) ‘
| 4.10,4.11,4.12 11.1-12.1 ’
57
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4.7

ZONE C, SEGMENT 6, REACHES 13 & 14

471 COORDINATES

REACH | UPPER END @ UPPER END
| _LAT | LONG

13 | 12°5919 37°S | ‘v.,v.. 27 71°¢

14 i 25918 49°S | 27°5532 3171

472 DESCRIPTION

In this segment, the river runs between Schultz Road and Drake Road, n the
subwb of Strlng. Land adjacent to both banks s zoned as Public Open Space
Reach 13 comprises a rapezosdal, concrede-lined stormmwater canal (Plate 13.1)

Reach 14 commencas where the canalsed section ends. No bank stabidlisation
has been provided at this point, and the earth banks have been extensively
scoured o lorm a deep, sandy pool (Plale 14.1). Downstream of the pool, the
channel is wide and shalow, with gently sloping banks and grassed bank-lops
The nstream substrte is boulder, rock and cobble. There is N0 margina
vagelation present in the channel. The floaodplain on the nght bank is zoned as
Public Open Space, and Is grassed and regularly mowed. The area on the left
floodplain s occupied by a church, which has been reguiarly flooded The
municipal sewer runs alongside the nght bank, and stormwater dranage channels
ntersect with the channel al inlervals along the nght and left banks

4.7.3 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

Culvert bndge (upper end of Reach 13)
Canalised section (Reach 13)

stormwaler drainage channels al intervals along rver bank

474 GEOMORPHOLOGY

Present State " Attainable State .\

F D

Natural State

Sinuous channel with shght ncision. Poolinflle and pookrapid morphology with
well vegetated banks and a perched food plain which s infrequently inundated

Present State
There s no geomarphological functioning in this segment as the river flows in a
canal for some of the way. Where the flow discharges from the canal into the
channel, exlenswve downculting and widening occurs The banks are unslable
Irees are beng undercul and there s a8 headcut moving upstream from the canal
(through Reach 12)

475 VEGETATION

Reach 14
RIPARIMAN RVISCORE @ GUT
SCORE
D(39) E (8.95) D

Attainable State

Present State
e

Natural State

Inis section 8 hkely 1o have been characlersed by cdosed canopy forest exceplt
for those areas which may have been frequently utiised by larger grazers. In
these soctions savannah and grassiand could be expecled o have encroached or
the npanan zone, and portions adjacent the channel might contain sirelches of
rushes. The occurrence of Phoenix reciinata at the edges of the channel would be
common and trees such as Podocavpus falcalus would Bely also mcrease o

numbers

Present state

Reach 14

Situated in Public Open Space, thes reach s populaled mandy by grassiand, with
remnant woody trees populating the edges of the stream. There s significant
erosion on stream-banks, such thal vegeaelation on sechons of the bank s
degraded or absent. Litler is present in the channel as well as on the banks. There




lan! recruilment i sechons of the bank adomng the church Qrounds maylly laxa and many of 1he diptera v Pool ang sl s-0Out-od rant 1au
n i wul fl bank have bhean e wilh exol ree Specses A slormwales would T[] ollas angd snaes
) enters the stream on the nght bank., upstream of the culven bexioe acr
Drake Rd. The biodversity and redative abundan i ndenous plants 15 wel Present State
' exl i | 1 ‘ lal
belo | pecl " s . Fhe swwertebrale Tauna of Bus segment rellects a dislurbed wban envwonment witl
poor waler Quallty inent enn nent, and oy Xy ) ho 1] A
Dominant Taxa maraina . : f hehi e o
¢ ! ' fra. M ' ! Fhylodacca i Presencs ! h ly aled w e L [ f h
s S sbsence of I | ol ) | L\ 3
476 FISH Taxa Present
Ohg eles eaect Fola ora Baetd ity Tl R
~ Chioroeshid dragoniie haononmmds ubcids, Ephydnd Syrphuds Wwanuls
Present State Attainable State tid snaé
Cy snails
'
Natural State 478 ASSETS AND PROBLEMS
BHarbws anoplu i least hwo spescies Of resshwaler ecls (Anguila maossavninca, A
ma Nala) GK OQotuus calius and aver possably  Sandeda hansy ouid
. ASSETS
1ve (e ol N hese reaches he freshwale ullet (Myx pPensis) J
vy have penetral naturally up o thes segment . ' . '
14
PROBLEMS
Present State
NO hsh were caugh in ths Wl s s aly due 1o the po waler Quahty, and ! TRl f P " <23
ek of habtal avakabeity xacerbaled by sedmentabon and fines used by Canah ] l lownslroa | iz R 1. Rea
HONal processes) Waler quality detenoration

Input of stormwaler and sediments INlo nver via stormwals

47.7 INVERTEBRATES e ——

Reach 14

Score lTaxa Score
ZH t 4./ o)
Present State Attainable State Map Numbers (Volume 2) Plate Numbers (Appendix 4 Volume 2)

413 414

Natural State

A Tauna ly il of the sinuous xMNEe reachu I & nver would hawe urm n
s eoment under slural condibons h roly stones<n-currend Tauna woukd
have included maylhes, caddsies, and possibly stonethes. [T marginal vegetabon
WOr rosent, the faunal assemblage would have included a mber ol

Hemapleran bugs, and severad snall taxa. The sand-bed sechons lkaly in this rnve

ve o would have ¢ ouraged the presanct Iraqonfs lamsein eramn

2 @@ ¢ @ ¢ & & o & o » o o o o » v " " e o




48 ZONE C, SEGMENT 7, REACHES 15-17

481 COORDINATES

REACH UPPER END UPPER END
LAT, | LONG

15 12°59'18 047S 275536 671

16 32°59°20.20°S 27'55'42 18°E

17 32°60°24 41°S 27°55'46 38°¢

48.2 DESCRIPTION

This saction of the nver runs between Drake and Galway Roads. The segment
has been adopled by the Selbome Primary School Grade 7 boys, whose leachers
organized a Mler colechon and categonzation exercise in the middle of 2002. This
exercise was mmpressive Iin is execubon, capacity buiking and output, anc Is
descnbed further in a press clipping (Appendix 2). Following the clean-up, a
presentation on the nver was made gven to the Grade 7's. and they were given
the opportundy 10 contnbule 10 the obyectives for the Zone, many of which are
ncluded in Chapler 5. The school has agreed %0 maintain their imerest in this

sagmeant of the nver

In this section. the natural earth channel, has been widened as a result of
upstream urban hydrology. In the lower reaches, although the channel s wiadened,
the shallow bedrock sills and pools render the river aesthetically attractive (Plsle
17.2), and the river s visible from the floodplain, makng this area a nalural
recreational asset

For the majordy of this segment, the nght and left banks of the nver are grassed
parkland areas. However. in the upper part of Reach 15, the lefl bank of the nver
has been exlensively cleared for the purposes of a townhouse development
Plate 15.1) Despite this mdwidual being granted permessson 1o develop on the
floodplain (if a flood levee s buillt o raise the development above the 1:50 year
floodiing ), no construction has taken place for a number of years, and the area has
become a dumpsite for buildng rubble. It is unsghlly and is considered bad for
property values by residents n e area IThe botlom end of this segment 1S
marked by a culvert bridge on Galway Road, bui at an angle to and across the
“hannel

483 DEVELOPMENTS NEGATIVELY AFFECTING THE RIVER

Extensive clearing and dumping for development on the left bank of the
river in Reach 15 !

Slormwaler drainage channels imersecting with the river channel

Galway Road culvert bridge at the lower end of Reach 17 7 |

484 GEOMORPHOLOGY

[ Present State Attainable
‘ | State
D C

Natural State
Sinuous channe! wilh imated incision and a poolinffie morphology. Channel wxith
would have been approximately Z2m wide, and banks would have been well
vegetated and slable

Present State

This segment of the nver has been altered by the dumping of large quantibes of
bukding rubble on the el bank, The nver banks show some mstabasty, parnticularly
whera the nver enters and leaves canals and culverts The nver conddion
mproves in the lower saction of this segment but is stil ssgndicantly altered froma
natural state. The presence of very coarse angular matenal in this segment s

unnatural and is probably as a result of bed and bank erosion, and dumping

485 VEGETATION

RIPARIMAN RVI | GUT
SCORE SCORE | SCORE

D (53) ' D (10 66) [ D I
Present State l Attainable State

Natural State

This section s hkely 1o have bean characlensed by closed canopy foresl except
for those areas which may have been frequently ubssed by larger grazers. In
these sections savannah and grassiand coul! be expeciad 1o have an roached on
the riparan zone and porions adiacent the channel might conain siretches of




' he o Hren i) - X iwa ol g f th )
A e ! ) fl I | vould  De presend
Present State
Reach 16 s in relabvely similar albeit shghtly better condtion than Reach
and 14 Forest canopy cover 18 greale nd there s a gresler dwers
indigenous plants. Aken plant iInvasion s ewdent by the presoence | vure
Juve S A incdill sile upst v ppears | e inbut !
] QNLatlo NG reed speces an vathing the channesl n places A slor

fraimnaae annel intersects with the niver near the lower end of Heach

with Banburgh Rd

Dunng Soods and high Bows. the scounng achon of the unnaturadly fast-Bowing

wale y 1opphing mature rees, which than Dlock [he stream chaanned
ream Dow Aynan { hyl Pecu wer absond

Dominant Taxa

L y » ¥ | af y ) '
Fryl  Callia, Sy pancu'alu Adoba azeoora

486 FISH

Present State Altainable State
} |

Natural State

Probal Barbe } il least tw cies of freshwater oels [Anguiiia
f wnbaca. A manwrata). G NN Al nd even p 10y inaeha
| bansy woulk! be presant he Trosiwalor madis Myxus ciyx 15) by i
iraled naburally o ) nl
Present State
NO hish were caughl. observe xpecied 1o | fesent s gment. Waler
IS were w, pool habilat sparss nd waler quahty poo with slagnancy

48.7 INVERTEBRATES

Reach 16

SASSS No.of ASPT IHAS
Score Taxa Score

Attainable State

Present State

|
Natural State

waher base Nows would be axpecled in s segmet under nalural « |
Thes. together with good wali Juality nd ity would creale a sunlabk
anvironmaent & Bty sensdive Mmeophihc communaly, nciudng t

wily o i, Sumuingds and cera addisthes Fauna including Aeshng
IrAgOnNfses wernd maythes and a numbser of dipleran larvae wouk] be ablde |
nhabit the sand and graved iMershices it s assumed thal mangn veroetalio
would be present at least in patch and that thws woul erve as a refuge and
oo soavce for certam true bogs. snails, [uvensle mayies and Odonales

Present State

Taxa Present

whaolos ochas Potamonasaind rabs . Baetid mayily S [N

Chiorolestid dragonises, Chironomuds,. Cuscids, abamds. Ancylids

488 ASSETS AND PROBLEMS

‘ ASSETS
Expeciad close-to-natural channel mory Ky Aandd insiream subs

PROBLEMS

489 MAPS AND PLATES

Map Numbers (Volume 2) Plate Numbers (Appendix 4, Volume 2)
415 416, 4.1 151101
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49 ZONE D, SEGMENT 8, REACHES 18 & 19

491 COORDINATES

REACH | UPPER END | UPPER END

LAT LONG
18 32°5026.48'S | 27°55'51.00°E
]g 32 5_‘.‘|>. |.‘z :Z‘ "I'.' G5 ."'I -

492 DESCRIPTION

The river in this segment runs through the suburb of Nahoon. Both banks are
zoned as Public Open Space, however there are few access points along the
segment, and the many of the property owners have removed the fences between
their properties, the Public Open Space, and the river, creating a cominuous buffer
zone. The channel has been widened 10 over 10m in sections in this segment
The channel morphology is pool-riffle, with several deep, sandy sections

A concemed group of Galway Road residents. one of whom was praviously a
member of the Ihianza River Walch Committee, have joned forces to address the
problem of extreme alien vegetation invasion in the riparian zone adjacent to their
propertes. The group has initlaled the clearing of aken vegetation and replanting
with appropaate indigenous specias under specialist guidance. This imtiative has
been a greal success and deserves the support of the local authortly. it is hoped
that 1 will ‘'seaed’ other simdar inibatlives

493 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

Galway Road culvert bridge (upper end Reach 18)

Aging, poorty maintained sewer system alongside and across the channe

Intersection of slormwaler drmnage channels with the river channel (sowrce of
sediment and pollutson)

6J

494 GEOMORPHOLOGY

Present State | Attainable State

D D

Natural State

Under natural conditions, this seclion would likely have been a relatively narmow
channel (2 < 2.5 m wude) with well vegetated, stable banks. Channel morphology
woukd have been dominaled by pools and nffles, with some local bedrock controls
he nver is lalerally confined by the hillsiope, and therelore only has a narrow

flood bench present

Present State

The river is in reasonable condion despde the fact thal channel morphology has
been akered from natural. The river is dominated by pools and rapids, the latter
comprising accumulations of coarse bed material. Under natural conditions, the
coarse malenal would have been unable 10 move, the new hydrology now makes
this possible. Tha channel has been over-widened, largely as a resull of the
river's inability to scour the bedrock bed. It is likely that a large portion of the
coarse material in the bed has come from upstream and the eroded banks. There
is large-scale loss of margnal vegelation in this segment as the banks have been
undercul. There is a reasonable diversity of instream habitat

495 WATER QUALITY

A summary of basic water quality data for Reach 18 for 2003 is presented in
Appendix 3

496 VEGETATION

RIPARIMAN ' RVI SCORE ’ GUT
‘ | SCORE

D (45) f D (9.23) D
Present State Attainable State
D (

Natural State
n this area, the height of the forest canopy would have Iincreasad with decreaasng
altitude, and distinclive vegetation layers would be likely. Clumps of geophyles
such as Haemanthos albiflos and Scadoxus puniceus are likely on the forest Boor




logether with perennials such as Dwles and Aspavagus asparagowies. Frous
) } i

OGN assine and Rapanea are common rees. Dune lores! speces such as
AophyNes natadonsis, Danboiha and Streblfzin mveolm wouldd aso e found haen

OLCASONMYY

Present State

hs section mmediiely downstiream of the Galway Road rnver crossing is
considered senously disturbed. Some large woody forest specimens are present
but 1he area s heawly nlested with ahen vogotlabon which s inhibibng  the
recrutment of indigenous ripanan vegetalion. Ceran resklents use the area l
dump garden refus and some sections have been cleared 10 grow veogeltables
This area 1s in a state of degeneration n terms of vegetation

The area from hare down 10 Reach 24 s ncreasingly Deng retumed 1o 8 mare
stable slate, with the assistance of the Resxlent's Group, and has the potential
be a conservancy-ype area that coukd possibly adion the proposed Nahoo
Nalue Resens

Dominant Taxa

Erythvina caffra, Phwitolacca, Cestrum kewgatum

497 FISH

Attainable State
! L

Present State

Natural State
In thws segment, i is bkely that Bavbus anopius, possibly Sandeba bansy and al
cast two speces of freshwater eels (Angula mossamiyca. A marmorata) and
Glossogobvws calbdus would be present.  Freshwater mullet (Myxus capensis), a
wmber of other catadromous fish  species (e.g. Mugd cephalus, Monodactylus
faiciornus), and freshwaler prawns (Macrobrachwum spp ) probably penetraled
naturally up mlo thes segmont

Present State

No fish were caught or observed in this segment. Sampling was nol possible
because of low water levels. The lack of fish fauna is altributed o low base flow
{andd resullant lack of mstream habdal and passage for fish) in the river, poor waler
paaly, and the downsiream blockages preventing lish passage

49.8 INVERTEBRATES

Reach 18
SASSS | No.of ASPT IHAS Score
Score Taxa
46 . " 4.2 ol 1
5 Present State Attainable State i
| I D

Natural State

Higher base Rows woulkd e sxpectd n this segment under natural condibons
This, together with natural water qualty and clanty would provide condiions
sullable 10 a fairly sensilive rheophihc community, compnsing sceveral maylly
genera (Baelds, Leplophlebakis, Heplageninds ), Simubeds and celain caddisies
The sand-dweiling community would inchade Aeshnid dragonBios, Caenid mayflies
and numerous Dipteran larvae. It is assumed that marginal vegetation wouk! be
present n palches, and thal this would serve as a refuge anxd Tood sowrce for

cartain rue bugs, snails, and puvanile mayfes and Odonates

Present State

The wvenelvale fauna 15 0 a poor condison in this reach, The majonty of laxa
collected ae considared resdent bolh 10 low llows and 10 orgamic poliution

498 ASSETS AND PROBLEMS

\ ASSETS

Expecied closedo-natural channel morphology

PROBLEMS
Stormwater drainage channets iersecting with the nver channed

Galway Road cutvert bndoe (upper Reach 18)

499 MAPS AND PLATES

Map Numbers (Volume 2) | Plate Numbers (Appendix 4, Volume 2)

418 . 419 11 1 19.2




MENT 8, REACHES 20 - 22

4.10.1 COORDINATES

REACH UPPER END UPPER END

* | LAT . LONG
20 | 32°5928.97°S | 27°560.73F
i 2‘ " :,t' ‘,l[’ ',I.L, y.f L"‘I ,’ ‘.I” l

22 32°5927.32°S 27°5613 457

4.10.2 DESCRIPTION

These reaches run through land zoned as Public Open Space (POS) and
Residental. As in the upper reachas of this segment. there are few access points

he channel in the upper part of Reach 20 has been exlensively widened into a
deep pool section, due in part to bank collapse, and 10 the effects of transport of
arge sediments (cobbles and boulders) from upsiream reaches, during the August
2002 loods. In Reach 21, the dominant subsirates are coarse sand and 'I)H;l---.
through which a low-flow channel courses

The lower end of Reach 21 and Reach 22 are dominated by coarse sandy
substrates, and banks are either exposed, unstable, or heavily nfested with alien
vegelation. The encroachment in this enlire segment is gradually receiving
altention as a result of the efforts the aforementoned Galway Road Resdents (2%

discussed n Sechon 4.9)

4.10.3 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

Eroded slormwater drainage channals inlersecting with the river channel

Aging sewerage system rouled ak ngs de river

4.10.4 GEOMORPHOLOGY

Present State Attainable State
D D

Natural State

A relatively narrow channel (2 - 2.5 m wide) with well-vegelated, stable banks
would be expected under natural conditions. Channel morphology would have
been dominated by pools and riffles, with some local bedrock controls. The river

would have been laterally confined by the hill slope, and therefore only has a

narrow Pood bench present

Present State

The river is a reasonable condition despie the fact that channel morphology has
been akered from natural. The river s dominated by pools and rapids. These
rapids are made up of accumulations of coarse bed matenal. Under natural
contdlions, the coarse maleral would have been unable o move, the new
hydro Ogy NOw m kes this possible  The channal has bean over-wdenad ., largely
as a result of its inability 1o scour the bedrock bed. 1tis likely that a large portion of
the coarse material n the bed has come from the eroded banks and from
upsiream reaches. There 8 large-scakle loss of marginal vegetabion in this segment
as the banks have been undercul, There is a reasonable diversdy of instream
habital

4.10.5 VEGETATION

RIPARIMAN RVI | GuT
SCORE SCORE
D (34) ' D (10.59) D

Present State Attainable State

Natural State
In this area. the height of the forest canopy would have increasad with the sight
ecrease in alitude, and distinctive vegetation layvers would be Maly. Clumps of
jeophytes such as Haemanthos alblos and Scadoxus puniceus are hkely on the
forest floor, as web as perennials ke Dwlos and Aspavagus aspavagoxies. Ficus
thonmngy. Cassing and Rapanea are common trees. Dune forest speces such as
Allophyiles natalensis, Deinbot¥a and Strebtzia nicodar would also be found here

occasionally

Present State

This area lies between privale residential properties. Most of the vegetation n this
reach has been altered in some way by human inlervention. Many mature trees
have bean retained. but undergrowth has bean clearad and replaced with grasses
and some exolic species. Although rehabilitation work has been infialed by some
residents, others are using the area as a dumping ground for garden refuse. Alen
plants are recruiling in those arcas thal were cleared, with no follow-up work




Mottt for birds s goaxd, however wstream and general habitat
WM o |

Dominant Taxa
Erytivna callia, Phytodacca, Costnam  evsgalum

4.10.6 FISH

‘-ll

Present State Attainable State

Natural State

vith the pr wis seqgment, Barbus anoplus, possibly Sandelia hainsi
os of freshwalor eels [Anguiia mossambca A marm
jodbrus catvddus would hkely have been present. Freshwater mulk
a4 number of olhs sadromous ish speces (e g Mg
Monodactylus fakciformus), and freshwalers prawns { Macrotvachium spp )
rated naturally up Into this seqgment
Present State
€5 were caughl n this segment, despile equale hatalal
I his s altnbated OO waler qualty and obstructions o sl
y ream

4.10.7 INVERTEBRATES

Reach 20:

SASSS No.of ASPT IHAS
Score Taxa Score
43 1 43 49 I

Present State Attainable State
£ D

Natural State
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4.10.9 MAPS AND PLATES

Map Numbers (Volume 2)

Present State

{ " only e I berg ! Ao
wequa S1re ! welal and 1l
hgh bachor counts and generally poo
eOgetabon hablat contrade 10 the poor launal

nsilivily (ASH ]

xa Present
Potamonauti soies of Haehd

s o

rabs Z M

oemuds mulids,  Syrphics

ASSETS

e ru nad Inst am habiat type
PROBLEMS

n
o { i e

Je syslem runnin WISKIe nver

Plate Numbers (Appendix 4, Volume
2)



2.5

N
(=]

-d
O,

-
o

o
o

0.0

6 8 10
Distance across river, x (m)

™ Y | —

T T

12

14

16

Figure 4.3

67

F

*

-

-

-

® E

® ~

- )

- 4
o

o ®

e |

o 2
Q@

- w

.

w

°

-

-

-

)

-

-

-

-

Cross-section of the Channel in Reach 21 (see Map 4.21)




4.11 ZONE D, SEGMENT 8, REACHES 23 & 24
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4.11.4 GEOMORPHOLOGY

Present State Attainable State

Natural Stale
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4115 VEGETATION
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Present State

During the ime that the former refuse site was populated by informal setthement,
clearing practices resulted in alion plant invasion. This has increased extensively
since the informal dwellers were relocated, and the area is now coverad mostly by
npenetrable growth of exolics which are posing a threat (o relatively intact riparian
siles further downsiream

Dominant Taxa
Cardiospermum grandifiova, Erythrina caffra, Covdha callra

Present State Attainable State
f D I

Natural State

As with the previous segment. Barbus anoplus, possibly Sandeda bainsy, at leas!
two species of freshwaler eels (Anguille mossambica A marmorsia) and
Glossogobvus catidus would likely have been present  Frashwater mullet (Myxus
capensis). & number of other catadromous fish species (e.g. Mug cephalus
Monodactylus falciformis), and freshwaler prawns (Macrobrachum spp.) probably
penetrated naturally up into this segment

Present State
No fish were caught or obsaerved in this segment, despite the reasonably high
waler clanly. This was consicered strange, particularly in the pool arecas. However,
Iree blocks may block the passage of species, and other contributing factors would
be low flows, poor water quality and the paucity of available habitat and sheler

4.11.7 INVERTEBRATES

REACH 24
SASS5  No.of ASPT | IHAS
Score Taxa Score
14 | 4 | 35 | 39
Present State Attainable State
E D

69

Natural State

The expeclted hydraulic habdlal in these lower reaches reach would be
predominantly bedrock, sand and gravel with some areas of slones in current,
stones out of current and marginal vegelation Water clarity would likely be high, In
the presence of the alorementioned habitats it is likely that there would be a
reasonably diverse inveriebrate community dominated by collectors (Dipterans
and Qligochaetes). with cenain shredders (¢.g. Baetid, Caend, Leptophlebid and
Hetpagensd mayfes; Hydropsychid and Leptocend caddisfes). a small number
of predalors (e.g. Aeshnid, Coenagnd, Libellulid and Chiorolestid Odonates),
and numerous true bugs and beelles. Expected non-insects would mnclude Ancyid,
Planorted and Lymnasex] snails, Polamonauts! crabs, Macrolvactuum sp. prawns,
and a range of microcrusiaceans

Present State

The fauna in these reaches s poor, paticulaly since one would expect some
measwre of recovery in these less developed areas of the river. Low diversity and
abundances were recorded, The lack of diversity is attributed both o poor water
quakty and the paucity of habitat (only sand and sedments were sampled). This is
due n part to sedimentation resulting from collapsed bank conddions upsiream
and within the reaches. from tree blockages which have caused backup of flow
and upstream sediment accumulation, and from eroding stormwaler channels
which introduce sand into the channel

Taxa Present:

Baetid mayflies (2 species); Okgochaetes, Chironomids, Tabaniis

4.11.8 ASSETS AND PROBLEMS

ASSETS
Rt':.lé_il‘\'ﬂl', naturs ﬁ(-::m..I( habial in sections (despite
sodiments)

PROBLEMS

Extensive invasion by alien plant species

Sedimentation due 1o bank instabdity and stormwaler dranage
channels

Tree blockages in the channe!

4.11.9 MAPS AND PLATES

. Map Numbers (Volume 2) _ Plate Numbers (Appendix 4, Volume 2)
4.23.425 231241




4.11 ZONE D, SEGMENT 9, REACHES 25 & 26
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Present State

While the upper section of this segment (Reach 25) s fairly extensively invaded by
alien vegelabon, the lower section (Reach 26) is in a good condition and has
relatively inlact vegetabon. Biodiversity and vegetation cover are highest in these
areas with a good cross-section of canopy and understorey growth. Geophytes,
lerms and sedges are also present. These are sites of bolancal significance,
where vegetabion mostly conshilutes an assel, and 1 would advisable to protect
these areas from further degradation. This area has the potential for incorporation
Into a nature conservancy that could be amalgamated with the proposed Nahoon
Nalure Reserve along the coast (this is descnbed further in the objectives)
Although much of existing vegetabon s intact, there s an increasing risk of
encroachment by alien invaders, particularly from Reach 24

Dominant Taxa
Inkberry, Brachylaena discolor, Freus sur

4126 FISH

Present State Attainable State
' F | D

Natural State

Barbus anoplus, possibly Sandeda bainsii, at least two species of freshwater eels
(Anguila mossambica, A marmorata) and Glossogobuws caibdus would likely have
been prasent Freshwater mullet (Myxus capensis). a number of other
catadromous fish species (¢.g. Mugil cephalus. Monodactylus faicifornis), and
freshwaler prawns (Macrobvachium spp.) probably penetrated naturally up into
this segment. Mozambique tlapia (Oreochironys mossamircus) may also have
been present in deepar pools

Present State

No fish were caught or observed in this segment. This was considered strange.,
however the low waler levels and the waler quaity may be accountable for thes. A
Juvenile eel was sighled n the lower reaches of this segment some bme aller the
sampling evenl, suggesting that movement up the channel is possible

"

4.12.7 INVERTEBRATES

Reach 26:
| SASSS | Noof | ASPT IHAS
| Score Taxa Score
| 46 l 4.2 62
Present sm. I Attainable State

E

Natural State

It is assumed thal this segment would have had a poolrifle morphology. and
would have been shaded by forest canopy. Palches of marginal vegetation would
be expected in shallow pool margns. The expected community would have
included Baetid, Caenid and Leplophlebiid mayfies, Hydropsychid and Leptocerid
caddisflies, Simuliid, Chironomid. Ceratopogonid, Tabanid and Tipulid fly larvae
snalls, Hemipteran bugs, beetles, and crustaceans including microcrustaceans.
Predalors such as Coenagrid, Libelluhd, Aeshiwd and Gomphed deagonflies and
damseliies would likely be present in low numbers

Present State
Despite the apparent improvement in overall habdat quality and waler clarity, the
invertebrate fauna of these reaches is poor. and the low ASPT is a reflection of its
overall resilience 10 organic pollution and disturbance. The lack of snails, beeties
and true bugs s unaxpected, but likely 1o be due in parnt 1o the lack of marginal
vegetation in this segment, and to low pnmary productivity (instream macrophytes)
in the stream

Taxa Present

Leeches, Baetid mayflies, Chiorolestid dragonfies. Hydropsychid caddishics,
Chironomid and Syrphid fly larvae, Chiorolestid damselfies,

4128 ASSETS AND PROBLEMS

ASSETS

Close-to-natural channel shape and instream habital.

| Relatively intact riparian canopy in Reach 26
} PROBLEMS
|
|

Cross-channe! sewer pipe in upper Reach 25 (causing flow bac kup)
Alien encroachment on banks in Reach 25
Sedimentation and fines throughout the segment




4129 MAPS AND PLATES

Map Numbers (Volume 2) . Plate Numbers (Appendix 4, Volume 2)
125 4.6 | 27.1 - 28.1




4.13 ZONE E, SEGMENT 9, REACHES 27 & 28

413.1 COORDINATES

REACH | UPPER END | UPPER END

LAT LONG
27 32°59°2188°S 27°56'33.95°E
28 32°59°24 273°S 27°56'36 B6°F J

4.13.2 DESCRIPTION

in this and the lower segment, the nver runs through Public Open Space and there
1S httle development within 100-400m of the channal's adge In the upper segment
the lower saction of the Nahoon Point Orving Range is located alongside the right
bank of the river. The npanan forest Is largely intact, with areas of encroachment
|

w ahen invasives (Plates 27 1 - 28.1)

These reaches are typical of a first order stream in appesrance, and similar in
appearance 10 the headwater reaches ol a larger river. The river momphology s
rnifin'run/pool, is probably litle changed from normal and s In reasonable physical

ndition. The riparian vegelation on the steep valley slopes s intact and
ndigenous, providing canopy cover, Banks are stable and well vegetated along
most of the segment, except in areas where there has been clearng or where
slormwater channsls have eroded, causing adyacent disturbance

Flows are typically low. Instream habilal comprises bedrock, scallered boulders
and large cobbdes

4.13.3 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

F':.ml,' maintained sewerage system routed along the left bank of the river
Slormmwater inputs through eroded draing ge channels

Alien vegelabion encroachment in palches, particularly on the left bank

4134 GEOMORPHOLOGY

1 Attainable State |
B 8

Present State

-~
w

Natural State

In the natural stale, the nver would have looked Simear, with sieep valley sxie
slopes and Mbte or no flood bench. The channel pattem woulkd have been fixed on
the valley floor with very stable, well vegelated hillslopes (banks). Channel
morphology would have consisted of pools and rapids, with some accumulations
of smaller material making up rifle-type featwes. The channel is likely to have
been about 3m widde in this segrment

Present State
The channe! has changed little from natural or reference condition. as a result of
ils inharent stabidty and inaccessibility, Changes from nalural in this segmen! are
associated with increased sedimeant inputs (probably from the arosion of hillslopes
and stormwater drainage channels within the sagment) and from changed
hydrology upstream There has been some widening of the channel due o
increased food pcoaxs

4135 VEGETATION

RIPARIMAN RVISCORE @ GUT |

SCORE | SCORE |

B (99) C(12.45 { i- :

Present State | Attainable State ‘
- B8O

Natural State

In this area the height of the lorest canopy woukd have increased with the shght
decrease in altitude, and dstinclive vegelabon layers would be likely. Clumps of
geophytes such as Haemanthos albios and Scadoxus puniceus woukd be hikely
on the forest floor, as well as perennials such as Diefes and Aspavagus
asparagodes Ficus thormingun, Cassne and Rapanea would have been common
trees i':.:-".- forest species such as AlophyNes nalalensis, Deinbolva and Streitzia
ncolal would also have been found here occasionally

Present State

These areas are In good condion and have relatively ntact vegetabon
Buodwersity and vegetation cover are the bsethighest for the river in this segment

with a good cross-section of canopy and understorey growth. Geophyles. fems

and sedges are also present. These are sites of botanical significance, where
vegetation mostly constilules an assel. It would advisable 1o prolect these areas
from further degradation, as they have the polential for incorporation into a nalure
conservancy, or could be amalgamated with the proposed Nahoon Nalure
Reserve if there were sufficient support. Although much of the existing vegetation




Mact thera I1s an in sindg nsk of encroachment by ahen invaders, pariculany ' shabow pool margins nNe axpected o nunity woud have included Baeatw
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Present State hannel morphology and instream habdal
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413.7 INVERTEBRATES 4.13.10 MAPS AND PLATES

Reach 28 | Map Numbers (Volume 2) | Plate Numbers (Appendix 4, Volume 2
SASS5 | No.of ASPT IHAS | 427,428
Score Taxa Score
} ont M tainatyd tate
f [

Natural State

s assumed that thes secix would have ¢ prsed pools, rapids and runs, and
bean shaded by keest canopy. Patches of marginal vegetabion would be expecled



414 ZONE F, SEGMENT 10, REACHES 29 & 30

The format of this chapter is somewhat diferent 1o that for the previous reaches of
the river. This reflects a somewhat different approach relevant to the specialist
evaluation of the esluary

4141 COORDINATES

REACH | UPPER END | UPPER END

LAT. LONG
. 29 32°59'24 46°S | 27'56°39 25°E
30 32°5921.04°S | 27'56'45 50°E

Four slations were sampled in these two reaches. Stations 1 (mouth) & 2 (150m
upsiream of mouth) compnse Reach 30, and Stations 3 (300m upstream of
mouth) & 4 (450m from mouth: head of estuary) comprise Reach 29

4.142 URBAN DEVELOPMENTS NEGATIVELY AFFECTING THE

RIVER

Agng sewerage syslem and eroded stormwaler drainage network (left

bank)

Aging sewer pipe brdge across estuary al Nahoon Beach (former access o
i the beach)

|

Odours emitted from sewage pump slation on Nahoon Beach

4.143 DESCRIPTION OF NATURAL STATE

Riparian Vegetation

In M8 nalural stale, the npanan zone would be simiar 1o thal currently in place. In
the upper reaches. the zone is dense and reaches o the waler's edge. Climax
communities of indigenous coastal forest are dominant and comgeise coral trees
(Erythrina spp), while mulkwood (Suderoxylon inerme), coastal red milkwood
(Mimusops caffra), dune brde’'s bush (Pavelta revoluta), dragon trees (Dracaena
spp.). seplee (Cordia spp.), wild silver oak (Brachylaena discolor), euphorbias,
and Alophylus spp. underdan by a dense undersiorey of Hypoesfes and other
creepers and grasses

Towards the mid-reaches of the right bank, the climax fores! extends o the back

beach covering the steep fore-dunes that line this bank. Direclly opposide on the
lefl bank, a dense band of freshwaler reeds (Phragmites and Cyperus spp.)

75

strelches for about 100m along the bank. The presence of these reeds suggests
that the estuary is dominated by fresh water. Bayond the reed bank, coaslal
shrubs, such as Chrysanthemosdes monibfera, intersperse with forest free species
There are no salt marshes or submerged macrophytes. Seawards of the reedbed,
the low lore-dunes alongside the esluary are covered with typical coastal trees
and shrubs

Banks

The natural state of the banks is bkaly 0 be simidar 10 the current state. In the
upper reaches, both right and left banks comprse rocky boulders and oulcrops of
bedrock that anse between compacted areas of muddy sedmment. In the mid- and
lower reaches of the right s«de, there 15 no bank immedalely adjacent 1o the steep
vegetated fore-dunes that ine the estuary. On the left side landwards of the
Phragmites/Cyperus reedbed. the bank s consolidaled by the mixiure of mud,
sand and stones. Towards the mouth, the presence of vegetated fore-dunes
alongside the estuary inhibils the formation of banks

Instream Habitat

Naturally the upper estuary is shallow (0.5m deep). the waler clear and largely
fresh, and the substrate composes bedrock and loose boulders covered with
algae The water column is shaded by overhanging trees. In the mid-reaches, the
water is deepest (2-2 5m) . and the substrate ranges from mud 1o sand with the
occasional boulder. Light penetration is usually 50 - 60% but would vary accordng
to wind velocities, state of the mouth and the rate of freshwaler inflow. Salinity and
nutrient levals in the water would also depend on these factors. In the mouth
region, the water is less than 1m deep, clear, and overkes a sandy bottom

BIOTA

Fish

In s natural state, a small (surface area < 2ha) estuary such as the Ihlanza would
support an average of eght fish species and a maximum of 19, of which six would
be considered rare. The fish fauna would comprise ewryhaline (tolerant of a wade
salinity range) marne and freshwaler species, as well as esluanme speces
Although the marne group would be dominated by juveniles (since esluanes serve
as nursery grounds), sub-adults of various mullet species as well as the Cape
stumpnose (Rhabdosavgus holubi) would also occur. A few estuarine breeding
species would be present e.g. estuanne roundhenmng (Guchvisteda aestuana)
Cape siverside (Atherma breviceps) and river goby (Glossogobius callvdus), with
Mozambigue tilapia (Oreochromis mossambicus) the only freshwater fish likely to
be found. In addtion, high densiles of mullel (Mugd cephalus and Myxus
capensis), Cape moony (Monodactylus falciforrmus) and niver goby (G. callus )
would be expected in the low-salinity upper reaches and their distribution woulk)
axtend above the ebb and flow nlo the lower reaches of the nver

e —




Macroinvertebrates

Predominantly closed estuanes support fewer macrosnverebrate spocies than

4
parmanenily ops syslems (¢ g Nahoon estuary). In small closed estuanes, thg
W ANAE aw 1WA VAo replaces the mudprivan (Upogelus Al LM
the domnant grawn specses, ( ifncana s abundant in open esluaneas rabs & q
s rabs | A caltevnta) would be evident on o floodplan and Iollowing

i open mouth event, and some Penaesd prawns would enter the estuary from the

od

Birds
HBuds typecal of aqualic environments (e med kinghsher pant  kinghsher
ommon  sandpiper, whilledronted over, yollowtdled ducks, egyplian geese

peds, waders, weavers) and coastal vegelation (e.9. lorest weaver, pufibachk
shnke, blackheaded onole, southern boubou, somive bulbul, Cape weaver, Cape

Nl COUK! he expacied

Mammals

Manwnals such as otters, waler mongoose, small buck species and rodents (e.9

ine rats) would occur in the swrroundeng forest, moving inlo the estuary for food

4.14.4 DESCRIPTION OF PRESENT STATE

PES PES (Fauna)
(Vegetation)
3}

The mea s impacled by the cleanng of the lower section on both banks ke the

wiing Of the sewarage pspetsdg varr e dunes. and The sewage pur stabon
N e el hank he pipebndge s rouled across the esluary near the mouth
Hales 30 7, 30 ) M contnues up over te sand Gune on he nght bank and s

long the back of this dune 1o the Hood Posd Sewaoe |reatment Works. Puld

parthwarys on the k f1 bank of the nve giva [nl” ¥ access from the Bowh K] Lrean

dom through the: coastal dorse: orest

Penodic poliubs of the estuary waler results from pump falure (excess loadng
unng hohday seasons ) and sewaoe overfiows along thy Ppch e furthe P nver
s woll a8 a constant influx of Mier browght i by vagrants and informal dwelers

There 15 some impact caused by vagrants weanng pathways through dune forest
PUSINL SO aroseon

luary 1S Currently n a degraded slate b
ol indhgenous veqgetation by a F plant spe 5. POOr waler quahly Med |

sewage contamimabon and clevaled nulnent levels. reduced Faunad diversaty and

abundance likely 1o be a consequence of the poor waler quality . and the prosence
of iIntrusive man-made structures and Litter emanating from the urban environne

| s stale of degradaba WEars 1o Miverly st Except | he & fenta
sewage spillage or leakage urrently evident in the upper and mddie-reaches. Ir

sysiem will already have expenenced sevoral 'worst case” waler quahlty scenanos
since the calchment 1s almaost fully developed and sewage overflows duning heavy
ramns are ool extraordinary  evenls e cawrent slate of the biola relecls a

responsa 10 the degraded water quaMy, flcod regumes and present disturbancs

levels The gresence of vagrants i the arca has detemred visnors, disturban
the npanan vegetaton 1S therefore imited. The upper estuary and s surrounds
1 ‘ wlable | Sevelog i largely owing 10 e nstalety I the dune

environment and the potential impact of Boods

4145 GEOMORPHOLOGY

Present State
B Class OO ally, the eshuary s very samilar 10 a relerence (natural)
condion. Banks reman stable .l'.'~'u|nl.l|', will vegelated There Al'ul,'_t,[.
an Increasod sediment deposiion withun thes zone, as a resull of upsiream iNpuls
There are some human-nduced changes within 1his sechion bl they are relatively
signihcant

4,146 VEGETATION

RIPARIMAN RVI SCORE GUT SCORE

H(8Y Beimnel) !

Attainable State
B (specuis! decision B

Present State

Present State

This & the vsible secton of the estuary 1o the beach surf zone Veoetaty
nssis of characlensix astal dune scrub and forest with NOCT SN s such
3 ysinithovnosdes and Brachylae 1 and ong erm rees such as Munus e

The undersiorey under the rger rees 1s characlenzed by harbaceous growth

uplo approxaamalely Tm consisting of Isoglossa and Hypoestes. Areas cleared |

pathways are covered partally by grass species such as  Stenalaplirum
socundatum and Dactylocionwe aistrave Fusd Dheaghl s inwled by wa y» that
S S ONn the seaward side or along the esluary an haraclenshcally wwd

d
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Dominant Taxa
Brachylaena discolor, Mimusops caffra. Chrysanthemoides monilifera

4.14.7 INDICATORS OF DEVIATION FROM NATURAL STATE

The following are indications of the degree to which the estuary has changed from
s natural stale.

1. The occurrence of aken vegetation (Lantana and Sesbania spp.) on the left
bank

2. The absence of all fish (of freshwaler and manne origin) and the extremely low
numbers of swimming prawns (one individual Palaemon sp.) in the head region

3. The absence of sandprawns (Callianassa spp.) and crabs (Sesarma calenata)
from the mouth region,

4. Elevated levals of tolal coliform bacteria and the faecal bacterdum Eschenchia
Col in the med and upper reaches (BCM water quality data, 2002-3) indicate a
waler body unsuitable for human contact (i.e. counts of > 100 per 100mi). Levels
of contamination are particulary high (> 1 100 counts per 100ml) in the lower mid
reaches about 100m upstream of the mouth,

5. Elevated levels of nulrients (nilrales, nitrites, ammonia and soluble reactve
phosphorus) at the head and in the upper reaches of the estuary may reflect
nulrient enrichment related 1o the decomposition of crganic material within the
upper estuary, or may indicale leaching of fertiiser compounds info the urbanised
fiver system i the calchment. Some nulrent-generaling processes are hkely 1o
occur naturally in the upper reaches and slightly elevated levels can be expected.
Howaver, the estuary may also act as a sink for soluble and particulate material
from the catchment. With the mouth closed for much of the time, and the limited
exchange of water with the near-shore when the system is open, the potential for
eutrophication and thus micro-algal blooms is high. The absence of freshwalter
and marine fish as well as crustaceans from the upper reaches may be a
consequence of these elevatled nutrient levels,

6. The incidence and amount of freshwater inflow are Wkely 1o be greater than
nalural, as the greater part of the calchment is covered by impemmeable surface,
Floods and mouth-scouring are likely 10 occur more often, events thal could alect
the recruitment and colonsation of sandy areas by sandprawns and crabs as well
as the structure and abundance of fish communities of both marine and freshwater

origin,

7. A sewage pump station is clearly visible on the lower east side of the estuary. In
addiion, a sewage pipe brdge across the mouth region detracts from the natural
austhelic appeal and presents the polental for accidental spillage inlo the esluary,
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8. The presence of vagrants who either live in the dense bush or visit the estuary
valley is likely 10 disturb resident mammals and birds. Lilter and axcreta efl in the
area pollute the estuary and its environs, and present a threat lo the personal
security of lourists.

9. The presence of moderate quantities of litter mainly in the form of low-density
plastic carer bags in the upper reaches in particular is hazardous to wikdiife and is
aesihetically unacceplable.

4148 ASSETS AND PROBLEMS

For the esluary, the Assets are described (as elsewhers) as elements of the
present system that are hkely to resemble the natural condition. In addition, the
recreational or aesthelic value of these assets is described.

' ASSETS ——]

1. The contours of the relatively narrow mcised valley bordered by a high |
vegelaled dune 1o the west and moderalely sloping valley 1o the aast create an ‘
environment close 1o natural with recreational appeal. : |
2. The esluary is about 400m m length and the waler is generally clear
presenting an ideal opportunity for ecolourism activiies such as boating and
canoeing p— N B [ I
3. The presence of indigenous chmax forest vegetation that overhangs the upper
reaches and covers the steep valley floor enhances the natural aesthetics.
4. Birdlife is abundant charactensed by many coastal bush species. Mammals
such as ollers and bushbuck also frequent the estuary.
- PROBLEMS -
1. Sewage polution resulting from sewer system spills or leaks from pipes
camying sewage to the East Bank Water Reclamation Works. As discussed
earfier, diuled sewage can also enter the system dunng high flow events due lo
| surcharge. - I ]
2. Any form of new development into the estuary valley, including additions to
| sawage canals or Ireatmeant works. It should be noted that sand slumping on the
vegetated dune to the west of the estuary is a natural phenomenon, and no
| attempt should be made 10 introduce stabilisation measures.
3. Spread of aben invader plant species in the indigenous coastal forest
Fregquent and random passages by lounsts and vagrants o the npanan bush
| will create a myriad of paths and thus space for further infestation
| 4. Litter originating in the catchment accumulates in the estuary and presents a
| threat to the prstine nature of the environment,
'S5 The use of ferilizers on lawns and gardens n the nver calchment can
| enhance nulrent levels in the estuary. These levels may already be naturally
elevated as a resull of autochthonous estuarine processes. Eutrophication may
resull and promole the formation of microalgal blooms.




! wd ety a 1oothnds DA s Jor O ou p bl N0 all
wngs have been removed, and sechons of the cladding are i a state ol |

disrepair. The pump station located on the west bank adjacent to the mouth, and |

the odours emanating from i, also impacts the aesthat BgNly OF e sysior
andom W ressions by visdors into o vegelation vennag | .‘~j..-||'.
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Figure 4.4, Cross-section of the channel in Upper Reach 29 (Map 5.29)
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Figure 4.5 Cross seclion of the channel sy Reach 30 (Map 5.30)
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OBJECTIVES AND RECOMMENDED REHABILITATION MEASURES

CHAPTER 5

Note: In this Chapter, the 'Fulure Attanable State' (FA! has been determened on the basis of specialist nput. The FAS is now referred 1o by DWAF as the ‘Fulure Deswred Stave
Otyechives per nver unil are presented in three categonies: Ecophysical, Infrastroctural and SociallEducatonal/Recreational. Each s assigned a label (e g. Ea) which comesponds
10 he number given 1o the associaled Recommended Rehabilitation Measure. Each objective is also prioritised within ils calegory. Genernc objectives and rehabidation measures
presented in Chapter 3 are referred to here, but are not repeated. A planting plan s included as Section 5 14, Conceptual designs for certain of the rehabilitation measures are
listed and are presented in Appendix 5 (Volume 2}
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5.1 ZONE A, SEGMENT 2, REACHES 1& 2

511 FUTURE ATTAINABLE STATE

PES FAS
Geomaorphology | F I |
| Riparian Vegetation | E/F K |
(Fsh |F | E 1
Invertelx ales F e
[oveRALL | e |

VWhere PES is Present Ccologcal State class and FAS s Fubure Anainable State class

GEOMORPHOLOGY

It is considerad impracteal 1o allempt 1o change this segment back to an earth
channel river of any sort. It is however considered important 1o try and manage
the peak flood flows ie. through flood attenuation, reduction of response time and
reduction of energy. It would seem that it s also important in this segment to deal
with urban pollubion (iIncluding Mier), so as to allow flood runoff to enter the
stormwaler nelwork easily

VEGETATION

Since there is litte hope of restonng this area 1o i1s natural vegetation, and
because 1 15 sduated in-between the highest problem area upstream and areas
downstream which do have hope of improvement, it is proposed that thes area be
used entirely for remediabon purposes. especially since the existing lopography
lends itself 1o this. The construction of a large detention pond in Reach 2, which
would double as a biofilter, is proposed. This would reduce the downstream
effects of flooding, and improve walter quakty

FISH

There is a small chance of re-creating physical habdat suitable for fish We in this
sechon, Improvement of water quality 1o the point that it s capable of supporting
fish ife is Ikely to be a long-term project

INVERTEBRATES

If the objeclives of waler qualty enhancement  and imgrovement of  instream
habital in this segmenl  are mel, mverlebrates likely 1o colonise the segment
should nclude the more resikent Dipterans (e.g. Chironomids, some Simulids
Tabands), cenain Baahds (e.q. Baets harrisory), dragonPy and damselfy larvae
(eg. Gomphids, Aeshnids, Chlorolestids), Potamonautid crabs, Corxid and
Hydrometrid bugs, and Gyrinid beetles. if water quality enhancement were a
longer term phenomenon a more sensitive fauna wouk! eventually be found here
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512 OVERALL GOAL FOR THE SEGMENT

Naturalisation of the water qualty and the canal in Reach 1 such tha it becomes
an attractive recreational or parkland area

The creation of a imiled access. closed catchment” in Reach 2 with miled
access. The primary goals for this area are flood delenton, waler quality
remediation, and Mter removal. The intention would be o clear the area of alien
vegetation and establish a flood detention system with flow-through (i.e. a shght
modification of that shown in Map 5.2). The detention pond should be further
designed on the basis of bio-engineering principles, and should double as a
biological filtration system and habslat

If the objectives for this segment were mel and the correct vegetation was planted
this closed area could be used as a imited-access bird-watching facility

513 OBJECTIVES AND PRIORITIES

Obj ECOLOGICAL Pr.
Ea Improve waler qualty (see genenc objectives, Chapter 3) 1 |
' Eb . Naluralise bank vegetabion (see genenc olyectives, Chapter 3) 2

Ec Increase ‘mstream’ habital and hydraulic diversily as per generc
| objeclives

INFRASTRUCTURAL 7
la Utilise this canalised section of the river for flood detention 1
b .L-mﬂ access 0 the arca except 0 municipal officials, in order 10| 2

secure lower reaches

SOCIALEDUCATIONAL/RECREATIONAL

Sa Once the closed calchment has been crealed, consider imiled access 1

for “birders’, and possibly the accompanying infrastruciure (e g |

brdhides)

Where Oty = Objectve and Pr = Prionily




514 RECOMMENDED REHABILITATION MEASURES

Obj ECOLOGICAL

Ea yae qenenc measures (Chapter 3) and Measure 1a (aologecs! Ftrabon ). Link
nanholés in this reach 1o Ihe BCM telemelry system 10 ensure thal any
| surcharge or spillage Into the nver is relayed 1o the authonbies immedialely
| and 15 given high paonty attention
ct Clear aen vegetalion. Link the replanting of appropriate indigenous

vogelation 1o the Measure 1a

t noorpaorale the mcraase if habitat dwversity into the o« SN of a JeleenDon

system in this reach (Measure la)

Obj INFRASTRUCTURAL
|
) I he Tollowing recommendation anses rom discussions between Mr Johan
Koekemoer (BCM Sewerage Manager, Directorate of Engimeanng Sermvices)
the speciakst team. and geotechimcal specialist Dr GV Pri Terreco o

Fast London

flood detention system, with the primary function of atlenuating the flood wave

’ Houng relabively high s the calchment, this s an ideal posibon 10 create a

| through pondmng and slow release. and the addibonal funchon of providing
beodocpcal filtration 1o mcomeng water. The detenton basin would be modeliod
i that shown in Design 1 (Appendix 5), with a number of moddhications
which would require speciakst dessgn 1) allow continuous flow through the
Systam 10 ensure Provis of base Bows 10 The downsiream reaches (Le. DO
valves as shown in Dessgn 1), ») placement or embedding of riprap of cobbile

) on slopes of the delenbion system 10 Increase surface area (llow oxygenation
ohitrabon, habitatl avgmentation ), i) mstafation of a Wter rap al the upper

end of the detenbon sysiam

t Create a "closed calchment” around this canabsed segment, through the
struction of fencing as shown on Map 5.2 10 protect and prevent access

10 Ihe: Infrastruciure associated with this Reach, and 10 prevent access 1o
Reach 3 theough he stormwatar culvert which runs beneath the Chamberlain
Rd bridge. This closed catchment would thus serve o protect the flood
Jalantion system, o prevent accidents i the arca of the detention system, 1o
prevent fouling and Mitenng in the area, 10 mcrease safety hor eldortly
ownslream ressdents in the derea Gardens Valley comgdex, and 10 protect

the existing and planned yxdhoenous npanan vegetshon in Reaches 2 and 3

Ob)

Ob)
a

SOCIALVEDUCATIONAL/RECREATIONAL

The wlea of creating o birding area n thes sechion of the nver was apparently
raisex! by the former East London City Councel, almost a decade ago. No
records 10 this effect have been loated, however thes arca is hikely 1o be an
excollent poltental birding site, particularly once indigenous vegetabon has
been planted. If thes oded 15 supported, 1 would be appropnale 1o develop the

planbng plan such that the vegeltalion encouraged Durdiie

515 DESIGN REQUIREMENTS

optual gesians aro esented n Appendix 5 Volume
| ) Pf

DESIGN
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5.2 ZONE A, SEGMENT 3, REACHES 3 & 4

521 FUTURE ATTAINABLE STATE

PES | FAS
" Geonx rphology | E . D
| Ripanan Vegetation | D | (
Fish | F | E e
| nvertebrales | F | E
' OVERALL G 3

Vhere PES s Presenl Ecologeal Siale dass and FAS is Future Attainable Stale dass

GEOMORPHOLOGY

This channel should be cleared of building rubble and the channel landscaped and
stabilised. The idea for this channel would be 1o manage upstream foods and
then open the channel o a compound system with stable banks and lerracing
The channel margins woulkd need 10 be planted with indigenous lrees and shrubs
The mddie sechon of thes sagment (Reach 4) could be considerad for the creation
of a fairly stable rnffle/run/pool sequence. Allemalively, a number of small flood
detenbion ponds below the bedrock chute in Reach 4 would serve 10 reduce flood
energy and help improve waler quality (this would however be unnecessary If the
larger detention pond were to be built in Reach 2). No large-scale engineering
should be camed out in this sechion until an assessment has been made of
upsiream mibgalion measures

VEGETATION

The indigenous vegelation n thes section and downstream is in danger of
detenorating if invasive alien plants are not controlled. i is proposed that this area
be planted with sulable indigenous materal to return the reach to as natural a
stale as possbie in terms of vegetation. Aen invasive plants are 10 be controlied
All reaches from 3 1o 9 have the polental for being a valuable educabonal and
recreational resource »n the future

FISH
It would be possible 1o reslock Barbus anoplus here. Possibly smaller species of
freshwater eel (Angua mossambica) would penetrate naturally from downsiream
Sandeha bainsif is probably oo sensitive 1o attempl re-introduction in this reach

INVERTEBRATES

i waler quaty detenoralion s addressed, a more diverse fauna would be
expected. Inttially this would be a resilient group, including Baetid and Caenid
mayfhes, Hydropsychid caddisflies, Simulid larvae, Corixid bugs, Dyliscid beetles,
Ancylid snails, and Chironomed and vanous other Dipteran larvae

522 OVERALL GOAL FOR THE SEGMENT

The goal s 1o renaturalise bank form and npanan vegelation, 1o protect the
riparian fores! in upper Reach 3, 1o improve water quably and flow diversity along
Reaches 3 and 4, and 10 increase the dwersity and abundance of biola Thas
section of the river is unlikely to become a recreabonal area for several years o
come, unless the exensve cleanng, replanting and waler qually remedialion
measures recommaended are implementad n the shodt term

523 OBJECTIVES AND PRIORITIES

No. | ECOPHYSICAL | Pr

} 4
Fa Stabilise banks along both reaches (see genenc objeclives, Chapler 1

1). Enhance marginal vegetation habitat wherever possible

Eb Protect rfipanan vegetation on the right bank in Reach 3 ) &
4 }
Ec Increase habitat and flow diversity in Reach 3. Estabish a stable
r "Ie.rponl frun r-‘:n‘»gur;\lmﬂ n Reach 4

| Ed 1 Create a hvgh flow channel in upper Reach 3

: | INFRASTRUCTURAL '
la Attend to the sewerage system in Reaches 1 8 4 | |
’ b Slow incoming Sows from stormwaler drainage channels ‘ 2
SOCIAL/ EDUCATIONAL /RECREATIONAL l
Sa Mandain and enhance the recreatonal area alreiﬁ present in this| 1

segment

l

Where Obj = Obective and Pr = Priorily




524 RECOMMENDED REHABILITATION MEASURES

ECOPHYSICAL

stabilisation measures 1or steep banks are presented in Design 2. This 1s only
Waler

reabion of a pook-nille
un sequence downstream of the bedrock chute i Reach 4, as detased in

hkaly 10 be possible i the prionty obyectives for Reach 2 are met
qQuahty enhancement may also be avgmented by the

Measwre Bt

See genenc measures, Chapler 3. In thes reach, enforcomaent of conservabion

legeslaton by local authonbes on unlawiul harvesting of iIndigenous plant

matenad 1S necessary . In addiion, education of harvesiens would be

encouraged, with a view 1o creating jobs by using manua labour for remaoval
{ aben plants. In Reach 3, Port Rex High School should be end

envronmental pohicy whach nwvolves the cleanng of aliens and

\-.;‘\'l';"" 1O
whogt &
ppropnate vegetation of steep et banks, with mdigenous trees, fors and
grasses on the edge of playing fiekds. These activiies should be considered

part of & school-based enveonmental awareness educalional program

Remove all buikding rubbie from the channel. Discuss wilh specaabsts

measures lor reducing the abundance ol sewage lungus in Reach 3. Grealer
oxygenation of waler theough the upper sechon of Reach 3 could be eMected
by modification of the cross-channel sewer bne (e.g cuttng a notch in the

pipe) the possibility of cleaning the water

This would enhancs Prysical and

| hydrauhc habdat diversity could be increased o the deeply incised Reach 4

| by the creation of a relatively stabde (1Le. smmotsla

pOOk-nifie-run
Detween Ing base of the bedrock chule and the end ol The reach A
conceplual design for this is shown in Design 3 (Appendix 5). Modihcations

Sequenca

reguined are descnbed In 5.2.5

Cloar sl building rubibde presently on the left bank bar (Plate 3.2, Map 5.3)
With the specialist assssltance of relevant hydrologists and engineers, reduce
the present height of this artfically -flled bank area (Plate 3.2), such that it
becomes a natural Bow path for a Bood of approx. 1.1 year returm interval, 1 e
a high flow channed. Cover the cleared inhill area with topsod and plant with
ncgenous Buffalo grass. Reduce the slope angle of the area adjacent 10 this
il area, N Consullabon with & geotechmcal specabst, and stabilise and
green the slope following appropnale soll bloangineanng panciples (soe
Dasagn 2, Appendix 5)

|

{
|
|

| Obj

Obj
Eb

ed

INFRASTRUCTURAL

Ihe sewer pipes crossing the channel (routed aither Across or over the
hannel) should ideally be rerouted alongsae the stream over the longer
lorm. The concrete-encased ¢ poes (Reach 3 and 4) funchion as wairs
changing the local bed condibions and hydrauhc habitat, and form an
other debns. In the intenm, these cro
structures should be regularty cleared of debs 10 ensure overtlopping s

upstream trap for woody and ss-Channe

anabled. I possbie, create a notch i the structure (with 4s inven Delow ow
llow depth) 10 mcrease Nlow-through. Check funchonality of all sewer pipos
and if out of use, dismantle and remove

SOCIAL/EDUCATIONAL/RECREATIONAL

I the ecophysescal and infrastruciural obyechives lor this and Reach 2 can be
met, this could form the beqginning of & nalure trail alongside the niver fron
Reach 3 10 the end of Reach 8 This would entail the design and building of
pathways and possly a bird-hede in the lower reaches

5 DESIGNS REQUIRED

DESIGN No
DESKGN 2 Vanous bank stabdsabon measures (also see Secon 53¢
DESIGN 3. Design of a pool-nffle-run sequence. This shouk! follow the

pool-niBe-run sequence shoukd Iobow fluval geomorphological principles. As
the substrale in this niver s higly mobule (as

downstroam relocation of cobbile and bowlders dwnng the 2002 event)

evidenced by Ihe exlensrve

Wadeson (pers.comm) recommends that the pood and nffle sechons be
crealed as semi-penmanent lestures, such that they will remain at keast
parisally ntact even post-Roods. This, canceplually, requires the creation of a
rifle-run-pool sequence, as shown in this Design 3, Appendix 5. However il
has been suggested that the first several Tayers' of nifle substrate be

covered with appropisely szed wire mesh and stapled o the bed and
banks, such thal 1 becomes a seme-parmanant feature and cannol be moved
dunng a hgh Bow event. A helerogenous mex of small 10 large cobibles
shoukd then be laid over the top of this structure 1o creale a natural
appearance. Downstream of each riffle area, a run and pool will develop

| over e

ob

' EEEEEEENEEEENEEEEEEEEEEEESES B .
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535 RECOMMENDED PLANTING PLAN
Bank stabilisation - Reach 3 - 70" slope on left bank up to rugby field

Option 1: Install a terraforce or Loffelstein wall for the entire height of the wall and plant
it up with Srenotaphrum secundatum
Option 2
Install a stepped gabion wall at the toe of the bank up 1o a height of 2m
Install closed mesh geoyule ining above gabion wall pegged into the bank with a
combination of Plumbago and Commphora harveyl (redstemmed corkwood)
cuttings interplanted with dead wood stakes of wattle harvested from the alien
clearing program
Option 3:
- Alternatively stabilise bank wih a gab-bloc revetment wall for the first 1,5m of the bank
- Soil pockets in this instance would be planted with Stenotaphrum secundatum (Bufalo
grass) - - the remainder of the bank would be stepped back marginally and lined with
a medium weave Geojute textde. The planting thereof would conssst of a Buffalo grass
of creeping speces such as Sencio famaoides or Jasminum mulipartitum




5.3 ZONE C, SEGMENT 4, REACHES 546

531 FUTURE ATTAINABLE STATE

PES FAS

wrim ', . .0 lv l
Visgelahion
[ Fish | [

INverieir ales | LJ

OVERALL D/E C/iD

Wi FPES is Presont | poal Stivte class and FA s Futhwe Allainabile Stale s

GEOMORPHOLOGY
basically Ras ki The most rex
This Rood channg

| open while he banks nead 10 be stabiised wih indgenous vegetashon

n anngd can be M floo s scoured

good condut Tor the ren needs t
he ks

No large scale engineenng shoulkd be camed out i this

wal of extremely hvgh Bows

sechaon untd &

assessment has been made of upstream Maigalion Measures

VEGETATION

I would be possibd
functioning 1o the npanan 2one

and desrable |

Hrovesion shouid Le

In this segment restorne some ocokogpecal

nade for up o shadin

result of

i the stream mprove) habstal for tberds, and bank stabdisation as

As this s a parkland. the amm s Nt 10 reforest the area. The

Jiki be planied

selectiv planing

following species Ci lalively sparscly. Grewa ocoidentals, Hhus

churmdlenses, FPodocavpus falcatus, Schoba lavfola, Vepns lanceolata, Schoha

vachypetala, Frcus sav andd Cordia callia

3 on the intensity and type of grazng impacts that the region would Dave
ombmnabo

wilh sechions populaled by sedoges

e

bean sulyect 1o, i is xely that Segment 4 would have consstled of o

ol closed canogry Torast and thickat vegetahon

ind small rushes where the channel consasie i a sandbed substrale. Scholia

vachypetala, Fxcu woar raa catra would be STITYON

FISH

n this segment. it may be possabde 10 restock Barbus anoplus. Smaller species of
freshwater eel (Angula mossambica) will penetrale nalurally from downstresm
Sandeha bansy may survive in thes reach o waler quality iImproves and physica
habita QCOMES More sailabi

INVERTEBRATES

The mwvertebrates n thes segment could mprove ong 1o two classes if walor My
W pmedhaled. Instream habitat in Reax s relatively W) g s !
support a relively diversd mmunity including, at least, the more resilient Baet
ind Caenid mayfhes, Simuliid, Chironomid and Taba fly larvae, Acshvx)
ragunthes, Hydiopsychnd caddisthes, Ancyied snails, amnd Conxd bugs An
il ncraase in Bow dversily Heach 6, and the resulting rease
hydrauhd hatulal diversity, wouk! lead 10 a similar incréas nvenebrate diversity
in thes reach

53.2 OVERALL GOAL FOR THE SEGMENT
The goal s nhance and renstale s In 15 DOssibieg ook i ! )
unchon in thes segment of thy ar, whilke Anta () the wsed floodplan as a
|||lb||su|'q.r the residents of BHerea Gard 1y
Instream interveniions as recommended shouk! mprove habslal quality from a
physical pont of vwew, wi reasle grealer hydrauhc dwvarsity,. and w 1ssisl wih
waler quality remediabon. Measures 10 slalxbse banks » arnlam areas will assist
in attempbing 1o return some level of dynamic equiibnum 10 the system T1
acsihelic appeal of the rnver and iIts banks and Boodpd n thas segment s of
importance o the elderly resadoed ot 1S5 a8 hegh prionty The proposed creabon of

n walkway

1n

533 OBJECTIVES AND PRIORITIES FOR THE REACH
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ECOPHYSICAL Pr
COSSAry thes segment. Naturalise 1
as per genenc objechives, and mirodece akihiona
FOr secunty reasons, dense
woided
!
rginal vegetabon habitat in both reaches, and
Arundo donax) ¢ roachment n Mesch 8
Of Cross-channe sewage ppeines o s iream
1, ) monstor on a regular basis | i
INFRASTRUCTURAL
h are hsely 10 become fow blockages du high |
Is |
|
|
¢ in the steap stormmal dramaqge channe! in 4
L scour of opposile river Dank




Obj. | SOCIAL/ EDUCATIONAL /RECREATIONAL

Ra | Create a boardwalk leading 1o a fragrant garden for the residents of

‘ the Berea Gardens Valley Complex. This should be accessible to
' those who are wheelchair-bound, disabled, or sight-impaired. This is
| described further in the following Seclion.

VWhaere Obj = Otyective and Pr = Prionty

534 RECOMMENDED REHABILITATION MEASURES

(Obj.| ECOPHYSICAL |

Ea | Continue with gabion stabilisation of the right bank of Reach 5, with

| | consideration of the options in Design 4 (Appendix 5). Terrace the steep lefl

‘ bank in Reach 5 and plant with indigenous vegetation. Replace kikuyu grass

1 on the banks with indigenous Buffalo grass. Al the toe of the left bank in
Reach 5, plant (at intervals) appropriate Cyperus spp. or leafy ripanan

vegetation species into the sediment 1o create pockets of marginal vegetation

5
| In Reach 6 upstream of the culvernt bridge, the earth banks should be left as Is
| at present, as these provide a source of sediment 1o the downstream channel
and are not considerad to be unstable. Al the toe of the banks, vegelation has
' colonsed on lateral or point bars, and thes is considered o be benefical
habital. Downstream of the bridge in Reach 6, in areas of scour (Plate 6 3),
bank angle should be reduced and banks terraced 10 increase stability during
; [ highOj flows. Al the lower end of Reach 6, the slope angle of the steeply
| incised nght bank should be reduced, and the slope stabilised following a
technique such as the Green Timber Crib Walls from African Gabions (Design
4. Appendix 5 )

| Eb ' Continue with the same procedure for creation of nffie/poolirun sequences as
‘ that used in Reach 4, i

Ec | Check functionalty of present sewage pipes and If in disuse, remove from the
! channel. I active, consider means of increasing flow-through from the upper |
! reaches, as in previous instances. B o
! Ed | Appont a male resident of the retlirement complex or a gardener 1o do weekly
. checks for snares in Reaches 3 and 4

ob INFRASTRUCTURAL
la | Remove the disused concrete weir wall on the right bank in mid Reach 5

Discuss the impacts caused by culvert bridges with residents, and
‘ recommend alternatives 10 these structures

1

— e
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'Obj. | INFRASTRUCTURAL

- ——

Ib | Line stormwaler input in Reach 6 with partially-embedded riprap o increase
roughness and reduce the velocty (and thus erosional capacity) of ,
stormwater runoff info the river. Stalxiise the opposite bank and downsiream
bank areas following bioengineering principles (see axamples in Designs 2

' and 5, Appendx 5)

| Ob) | SOCIAL/ EDUCATIONAL /RECREATIONAL

' *

Sa | This segment of the river is presently used as recreational area for the
residents of the Berea Gardens Valley complex. It is recommended thal the
parkland be maintained, and possibly that in the future the pedestrian bridge
across the channel (lop Reach 5) be reconstructed in a wheelchawr-friendly
manner. This would serve as the start of a ransed walkway or boardwalk

| across the present floodplan (left bank of Reaches 5 and 6), and routed in the |
‘ | direction of Reaches 7 and 8 , where birdife is considarad 1o be axcellent
| This is discussed further in the following Section

535 DESIGNS REQUIRED

Obj. | DESIGN

Ea | DESIGN 4. Gabion Stabilisation with planting, green timber crib walls

' Ea | DESIGN 5: Stabilisation of banks (downstraam of bridge)
| DESIGN 2 and G: Stabilisation and greening of sleep slopes on bend.

‘ la Rep DESIGN 5: Stabilisation of bank (opposite stormwaler input)
l

536 RECOMMENDED PLANTING DETAILS

For rehabilitation of the slopes immediately below the bridge at the
beginning of Reach 5:

- Stenotaphvum secundatum (Buffalo grass) on revetted slope of right bank,
intersparsed with pockets of Dweles grandifiora.

Plant sedges and rushes or perennial bog planis at the toe of the left bank
such as Mariscus congestus, Juncus krausé and Kniphoffa sp. 1o give continuity
with the planting higher up on this bank




Suggested Tree species for groves in the lawn area adjacent Reach § and
6, in seasonal colour groupings

Ressdents opposite Berea gardens valley have a erds-aye view over the valley
from thair flats Snce reach 5 and © already conssts of park-like manicured
aans and rees with secbons of garden beds containing omamentaks, which are
beng maintained, it s more prachical 1o enhance the current usage of this area
rather Than to atlemplt Y0 restore 0 1o an entirely natural habital. To this and 1 is
sugagusted that tree clusters with omamental. aesthetic and ecological value b
planted to provide a changng palette of seasonal colour as viewed across the

vy Ly residents

Grouping one Calodendrum capensis (Cape chesing)
' abebusa heterophylla (Purple Tabebuwa)
Ipomea alba (White Momeng Glory tree)
Podocarpus falcatus (Common yellowwood)
Maerua callra (Common bush charry

Melaleuca nandoha (Snow-in-summer lrée)

Grouping two: - Erythrina caffra (Peach and orange vaneties)

Dombaeya rotundioba (Wik) pear)

Hallena lucda ( Tree Fuchsia

Commiphora harbeyl (Red stemmed Corkwood)

Crtharexylum quadranqulare (Serrated leafed
Fubktlowood tree)

Ochna serrulata (Small lnaved Plane )

Burcheda bubalina (Wi Pomecranaie )

Grouping throe Mdeta grandis (umzimbeet)
Celtis afncana (White Stinkwood)
Cunonsa capensis (Red Alder)
Grewa ocodentahs (Cross-berry)
Domberya cymosa (Natid Wikl Pear)

Grouping four: Erythnina latissima ( Broad leaved Coral tree)
Ochina arborea (Cape Plane)
Rothmama globosa (Seplember bells
Gardena thunbergia (Wild Gardenia)

Grouping five: Acacia zanthophloea (Fever free)
Diospyros whyleana (Bladder-nut)
Syzigium cordatum (Waterberry)
Maerua caflra (Common bush-cherry)
Grews lassocarpa (Forest rasm)
Pavelta lancecista (Forest bades bush)




54 ZONEC, SEGMENT 4, REACHES 7 -9

541 FUTURE ATTAINABLE STATE

PES FAS

i Geomonphology | D D
Riparian Vegetation C C

| Fish | F | cE
| Invertebrates F ' E
OVERALL | o€ | cm

Where PES is Present Ecological State dass and FAS is Future Altainable Stale class

GEOMORPHOLOGY

The channel can be basically et as it is, The most recent flood has scoured a
good conduil for the removal of extremely high lows. Thes flood channel needs to
be kepl open whie the banks need 1o be stabllised with ndigenous vegetalion
No large scale engineering should be camed out n this section until an
assessment has been made of upstream mitigation

VEGETATION

This area is in the process of improving, panticularly the conditbion of vegetation on
the aclual stream banks, with species such as Anvsodontea, Grewia occidentals
and Tecomaria retuming along the length of this reach. However, there is Mile
recruitment of ndgenous plants taking place beyond the narmow stnp along the
stream banks, due to the rigorous mowing of the whole of the bottom foodplain
area. Stream banks are sl oversieep in some sections and will require
stabizabon or lerracing prior o revegetation. If 1 were possible 1o remove the
fences across the river in this area (they are kted out of position by high flows in
any event), this area could, in time to come, become part of an extensive river
comdor conservancy o recreational area between Chamberian Rd and the North-
Easl Expressway

FISH
Barbus anoplus could be restocked in thes section. Smaller species of freshwater
eel (Angulla mossaminca) will penetrate naturally from downstream. Sandela
Déwnsit may survive in thes reach in waler qualty improves and physical habial
becomes suitable

INVERTEBRATES

With mproved water quality and addtional streambank and marginal vegetation
planted, it is hxely that there would be a significant improvement in the

91

invertebrate divarsity and ASPT in these reaches. Baetid and Caenkd mayflies
Simuliid, Chironomid and Tabanid By larvae, Aeshnid dragonfes, Hydropsyched
caddisfies, Ancylid snails, and Corixid bugs woulkd be ikely 1o colonise this area

542 OVERALL GOAL FOR THE SEGMENT

The main goal in this segment is 10 improve the ecophysical condibon and
reinstate dynamic equilibrium of the nver, effecting an increase in diversity and
abundance of instream and npanan biola, Alongsde ths, the aesthelic value of
the area is 1o be protected and maintained, through ongoing maintenance of the
planted parkland with mixed indigenous and exolic areas for the use of the
residents of the retirement complex. A boardwalk through the gardens of the
complex, ending in a fragrance garden, is recommended for construction al some
time in the future. The use of this parkland area for ‘Art in the Park” and Concerts
1 the Park’ is highly recommended

543 OBJECTIVES AND PRIORITIES

Ojb. | ECOPHYSICAL

Ea Clear alien vegetation and replant with a mix of appropriate

| indigenous and non-invasive ormamental species

ED Optimise marginal vegetation hab#tat in both reaches, and control
exolic reed (Anmndo donax) encroachment in Reach 8,

| ©
o}

-—

S
~N

— - +

Ec Reduce the impact of cross-channel sewage pipelines on upsiream 3

hydraukc and physical habdal diversity .
£d Naturalise ripanan vegelabion (see ganenc objectives, Chapler 3) 4
!

|
} 4
Ef |[Enhance water quality (see genanc objectives, Chapler 3) 4

| l INFRASTRUCTURAL

I Minimise areas which are likely 10 become flow blockages during highl 1
flow and flood events
SOCIAL/ EDUCATIONAL /RECREATIONAL
} : -~ +
Ra Creale a path or boardwalk leading through the parkland areas 1o a 1
' fragrant garden for the residents of the Berea Gardens Valley
Complex. This should be accessible 1o those who are wheelchair-
[bound, disabled, or sight-smpaired
Where Oby = Otbyective and Pr = Prionity




544 RECOMMENDED REHABILITATION MEASURES

ECOPHYSICAL

This apphes particularly 1o the left bank al the upper end of Reach 7 |
Replant this area with appropnate sxhoenous npanan speces. Mature

specimeans of invasive bees are possibly 1o be killked standing once the

newly planted indigenous rees have bacome mors mabre. Kecneiment of |

W invader planits 1S 10 be controied

Wherever possible create small ‘pockets’ ol non-invasive margmnal

vaqatalion (e.q  Cyperus spp, Juncus spp. Jantedesciva spp, 1solepsis ‘
1 1 possible wiih high hitrahon capacdly . The creabion of veqgelation

berms (Design 7, Appendix 5) may be conslered Develop a management
plan for the conlrol of reed encroachment in Reach B

Investigale the funchonamty of the two concrete-encased pipes crossing the

@ Or both of

s inproved, by aeating »

channe! al the upper end of Reach 7. If possible, remove o
heesee B ol Mhes, ensare et Bow-Mhwoug!
notch i the concrebe casing as descussed for previous pipe-Crossings

INFRASTRUCTURAL

Al prasent, the concrate palisade lencing and the mulbple culverds in the
fiver crossng at the lower end of Reach 7 both sedve as potential arcas of
debis blockage dunng high flows and floods. This 1S likely to resul
backup of flow dunng hegh ow events, which threatens infrastruciure. s
recommended that the removal of both structures be consdered, as they

10 NOL S 10 he serviesg any purposs o present Al a munimam
however, slabllise banks both upstream and cownstraam of 1his struclure

as proposed In Reach 6 (Design 6, Appendix 5)

SOCIAL/ EDUCATIONAL 'RECREATIONAL

Conbinee the boardwalk such thal o keads 1o a ragrant garden and “bravle |
trail’ n the grove on the nght bank of lower Reach 7 (Desion 8a) Thes has |
Deen conceptualsed along semilar nes 10 Ihe fragrant gardent created in
Kustenbosch Gardens (Designs B) Ensure thast both the bosrdwalk and

the rased garden are localed raised above the 19749 Boochnes '

545 DESIGN REQUIREMENTS

DESIGN
’ ESIGN 7. Vegetation Berms '

ESIGN 5 Statslsabon of banks ugslream and downstream of impacts

Design

DESIGN 8: Boardwalk pathway and Fragrant Garden. A Fragran Garde
lypically features plants wilh aromabc propertics and unusaa lexiures
|l|rlls|'\,HI?L]' il wenst-high, rans o) s 10 enabde visitors 10 loucs
them, leal them and smell them. Snce thus garden has baeen designed 1o
hghight the meresting scent and lexiure properes of plants, a special
elfon has been made 1o enhance the expanence for the sight impasrod
visilor The Fragrance Garden urrounded by a guard rail and comans

plant informshon Bbes in lange ponlt, as well as beanlle
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5.5 ZONE C, SEGMENT 5, REACHES 10 - 12

551 FUTURE ATTAINABLE STATE

’ Iees T Fas |
Geomorphology 1 D D
Riparian Vegetation | E o
Fish | F . D
Inveriebrates E D ‘
OVERALL | € ' D

Where PES is Presen! Ecological State class and FAS s Fulure Altainable State class

FLOOD MITIGATION

The Stomvwater Management plan for the INanza catchment (Ninham Shand
1991) refers to the fact that the river channel n this zone has a small discharge
capacity and is restricted by a number of bridges. As flooding has occurred along
this reach on a number of occasions, causng damage o propeties and
infrastruciure, a number of recommendations are made o addrass the capacity of
this section of the river. One recommendation is 10 reduce the discharge capacily
of the NEX (North-East Expressway) culvert, thereby causing a restriction dunng
flooding which would result in a backup of flow upstream of the NEX (in Reach 9),
afer which the Nood would gradualy be released downsiream.

As the specialist team on this project has proposed that a flood detention system
be developed further upstream in Reach 2, it is unbkely 10 be necessary to create
a second one in this area. However, the further recommendabion in the report for
flood protecton is that the channel in this reach be enlarged through terracing, 1o
provide additional flood capacity (Nincham Shand 1991). This measure would
combine well with the objectives and rehabilitation measures recommended for
the river In this zone, and could serve to improve the bank stability, ripanan
‘unction, river-floodplain connectivity, and visual access to the river. The report
goes on W recommend that an economic value be attached 1o the reduction of
flood levels between NEX and Galway Road, and that an economic oplimisation
be performed of the benefils of implementing the recommended measures,

GEOMORPHOLOGY

Maintain the river in its present state. There is @ need o stabkse banks to prevent
further widening and reduce sediment production and vegetation loss. There are
few oplions for improving hatstal

A possible rehabiation option In this segment is the landscaping of banks to a
gentler slope. This reduces the safely nisk in this section, and will allow people
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walking along the banks 10 feel more in louch with the river. Indigenous trees of
various heights could be planted to fringe and shade this new channel

VEGETATION

The low rale of recruitment of new indigenous woody species, unchecked erosion
and use of plant material in Reach 10 indicates thal this reach is in a state of
dacine. Reach 12 is in a skghlly betler condition than Reach 10 as regards
erosson and vegetation, and one is inclined to say that this reach might regenerale
itself withowt intervention, were it not for the presence and recruitment of alien
vegetation, litter and polluon and use of plants for wood. The desired fulure stale
for this segment would be an aesthetically pleasing and safe public access with a
more intact ecosystem and improved habitat

terrupled views undemeath the canopy so that it remans  still relatively safe for
waking, as it is used frequently as a thoroughfare for schoolchildren. Indigenous
trees (Schotia brachypetala, Ficus swr and Cordia caffra would have occurred here
naturally) should be planted at intervals along the length of the river bank o
provde more shade and canopy cover. while creating habitat for wildlife,

FISH

In these reaches 18 s likely to be possible 10 restock Bavbus anopfus  and
Sandeka bansu, provided rehabilitation of physical habilat and water quality is
successful. It is also probable that the frashwater eel (Anguila mossambica) and
possibly freshwater mullet (Myxus capensis) will penelrate naturally from
downstream if bamiers 10 upstream fish passage are removed

INVERTEBRATES

An improvement in the waler quality and bank slabilisation, and measures 1o
address the lack of marginal vegetation in this segment would improve the
diversity and sensitivity of the invertebrale community, Caddsfes would be
expected (even if only Hydropsychids) and a greater diversity of mayflies
dragonfly and damselfly larvae, true bugs, and beetles would be likely

552 OVERALL GOAL FOR THE SEGMENT

In this section, Zone C, the river runs mostly through a corndor of Public Open
Space (Plates 10.1 - 17.3) There is easy access 1o the bankside areas for all
nverside residents and the larger communidy. For these reasons, this area has
been prortised for both ecological rehabilitation and recreational use. The
concept plan s for a “River Health Park™ which streiches from Reach 10 to
Reach 17 (Galway Road). and comprises walking and cycling paths and other
amenibes

The goal i that this section of the calchment is transformed into a green corridor
that the city can be proud of. Ideally, the public should perceive the River Health




Park as an assel 1o the area and a boost 10 their property values. River condition
should be imgroved 1o sufficiently 10 mcrease the diversity of mstream and npanan
beotar, such thal the Ihlanza becomes & healthy sysiem

The River Park area will raise publc awareness of wban nver processes
funcions and roles, and how 1o resinct the impacts on these systems. |deally
each segment in this zone should be adopted and mamtaned by a school, as In
the case of the lowest segment, which has been adopted by Selbome Primary

School Gradle 7s

OBJECTIVES AND PRIORITIES FOR THE REACH

l Obj ECOPHYSICAL Pr
ta Increase the connectivity between channel and floodplain 1

i Eb . Naturakse banksale vegetabon (see genenc olyectives, Chapter 3) F

| INFRASTRUCTURAL

[ la Reduce sediment Input 1o the nver during storms | 1
b Address the dramage of swamamung pool waber inlo the nver 2

| SOCIALJ EDUCATIONAL /RECREATIONAL

| Sa This uppermost area of Zone C is pnontised for open-access and 1

creabion of a River Health Park” as a pubhc amenity and &
Awaranass-rasing exercise.  Imbady the ea 1s 1o provide walking
| and ke patiways with semi-indigenous parkkand lor the kengih of ths |
zone (North-E ast Expressway down 10 Galway Road). Gradually, the
buikding of other recreational and sporting facilties, iInchuding an
environmentally Inendly’ skateboard park (Design 8b), s
| recommended
|':;h | The ‘dual tread’ pathway recommended for construction m these and | 2
the lower reaches (Design 11) would provide a sale and natural
conduit through the suburts of Nahoon and Stiring for walkers
runners and cychsts . It would be necessary 1o ensure optimal pubily
safely Doth an terms of contact with the rver (waler guaity ) and n
terms of personal safety 1L s thas cribcal that this plan be developed
n collaboration with the riverside community and BCM City Police,
and that it be implemented ondy if a satisfactonly low-nsk security plan
| (e.g horse or bike patrols) can be devised alongside o

¥ ’ Create visual access 10 the channel
| :

[Sbh | In the longer-term, provide safe recreationalspont type facilibes for! 4
youngslers

Vihere Oy = Otyective and Pr = Pnonty

554 RECOMMENDED REHABILITATION MEASURES

" obj |
Ea

| i

ECOPHYSICAL

Thas olyective can be addressed by implementing measwres 1o rase the
bed leval, lower the overall gradient of the reach, and in S0 dong, rass
the water table of the nver and create greater connectivtly between the

channed and floodplain. A simple means of achieveing thes s 1o construct a

senes of ow, nolched full-wmdith gatwon or 10g wens al imlervals along the
channed in Reaches 10 and 11 (as dlusirated in Desgns 9a-¢)

Thas wall resull i a “stong of cascadues” and a senes of pools Inrough the
upper pans of this segment. The nolch in the weir abows lor low flows 1o
pass over the weir, and siltation will gradually occur on the upstream side
of the wewr. This measure, logather with tlerracang of the channel on both
banks (1o provioe a hagh Bow area dunng Poods ) wall over a peenod of
several yoars Bress the clowernsd bed level in thes segment. It will also
have the overall effect of slowing velocities in this reach, which shoukd
reduce the effects of headculs moving up the stream from Reach 13
Connectivity between the floodplain and the channel will be improved, the
Pocd capacity of the channel increased, and visual access 1o the nver
improved

It 15 cribcal that the final design of these structures s informed by
specialist hydrologests and hydraubcans Low gradient ( 1:10) rockramps
are requared on the downstream end of each wer, 10 enable fish or e
migration in an upstream direction (as shown in Design 9¢)

Flanting of sedected indhgenous Irees 1o provide approximately 20% cover
s recommended. A planting plan i requred and should be developed n

consultation with the designer of the dual tread pathway Seleclive pruning

of current bankside rees will enhance visibility
INFRASTRUCTURAL

Transtorm stormwater canals inlo grassy swales as shown in Desgn 10

These are gently sloped, vegetied conveyance diiches in whsch pollutants
are removed from slormmwater by Miration through grass and diltration nto

the sodl. Increase the arc angle of the pgresent stormwaler trenches (in

cross-section). Line the new deamage lines with coarse gravels, and cover |

wilh lopsod. Plant Bultalo grass or an indigenous equivalent and keep well

walarad until vegelation s established. Stabisse Doth banks of the lower
and of the swale (Design 5)

BCM officials 10 address the dranasge of swimming pool water ino the river

wilh redevant rnversede resslonts
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SOCIAL/ EDUCATIONAL IRECREAT!ONAL
The recommendation is for the construction of a dual tread pathway from
Reach 10 1o Reach 17 (as illusirated in Design 11 and Maps 510 1o 5.17).
This path should accommodate walkers, cyclists and runners. [deally this
would eventually be a circuit, but indtially it is planned for the right bank
| only. Al least the cycle lane of this pathway should be constructed from
| semi-permeable materials to ensure infiltration of rainwater. In Reach 10,
the path should link to the foolpath already trodden info the right bank
From the footbridge the pathway should meander at a dstance of 10m or
more from the nver's edge, along the right bank, lowards Drake Road.
Pedesinan crossings in the form of either road markings or bridges over
Schulz and Drake Road are recommended as an added wban feature and
safety measure. A low railing on the north (left) side of the path,
separatng walking and cycle lanes should be provsded for small chakiren
and elderly folk. The cydle lane on the left should be clearly demarcaled
Al mervals of 100-200m, benches are recommended. These could
possibly be sponsored either by individuals or companies, Al intervals of
150m, wooden bins (slot-entry) are required. Planting of indigenous trees
is encouraged in this riverside area, with the proviso thal there is an BO0-
100% chesw view through these trees for safety purposes

The path should ideally be lighted. Thoh'ocmaldwolonauhooopendm
Reach 10 should be relocated, and if possible inchuded in some way in this
rehabiiation plan.

' Once sedimentation has occumed bpslr;am of the low weirs, lermace and
- plant the nght bank in Reaches 10 and 11 to create greater flood capacily
| and to create visual access to the river from the recreational bankside

areas.

Children bving in this area have listed, as one of their otyectives for the
improvement of the river comidor, the provision of a skateboard park close
to a cycling path along the river. This suggestion has been endorsed by a
number of parents, but has not been put 10 the vote of residents. Itis
recommended that an environmentally friendly skateboard park be
desgned and situated at the upper end of Reach 10, well outside of the
floodine. . A conceplual plan for thes amenily is provided in Design 11a.
This is, however, only an opbion if the problem of vagrants in this area is

!
la

conclusively dealt with.

Ea

555 DESIGN REQUIREMENTS

DESlGN 9 a-c: Gabion, log and rock weirs. There are a number of
conceptual designs which would be appropriate. The chosce of design will
depend on the costs involved.  An illustration of a rock ramp downstream
of fishway is provided in Design 9c.

DESIGN 10 Gmssy swale,

Sa

| DESIGN 11a: Skateboard Park

DESIGN 11: Dual tread pathway for the River Health Park.




56 ZONE C, SEGMENT 6, REACHES 13 & 14

FAS

Invertetrales

OVERALL E ciD

VWh Pl % Presant Ecological Saate dass and FA ihiwe Alls

GEOMORPHOLOGY

his sechion of the nver could be smproved o a |

landscaping 8 new nver channel. Banks would need 1o be

rees In the new (wuler) channel

nal will be removedt, as 4 will be considered a low

shoukd then be on the managemeant of nver instability problems me of which wil
be sorted oul by upstream Rood management
VEGETATION
As wilt pnent his  seQmwn ould altaan an mproved ogpcal
iestheic stale If dversdy of the nparan zone speces were ncraasad Nabur
panan recovery could be encouwradged by eliminating the causes eqradalo
FISH

15 possible 10 reslock Barbus anoplus  and Sandedha bamsy  In thes segment
proveded rehabiitation of physscal hatatal and water qualty s successful. I fis
passage ahinuous Trom lower reaches, thedy Ihat the freshwaler e
{Anguia maossavniuca ) and possaldy the esbwiador mullel (Myxus capevisis) o

panatrate naturally rom downsiream

INVERTEBRATES

To raise the PES one leved, from class F o chass |
the SASSS scores from present (Total 28, ASPT 4 7) 10 a Total Score between Ji
and 60, and a vanable ASPT varable (Thinon in prep., spe |

{ e i wale juahty s addressed and marginal

Reahstically, however, il

it

h U

The Tocus

ONST KNOWK

vegelabio

bt
hatsa

)<

lass by ramoving the canal and
stabuhsed with karge
Mraly that the
wnonty overall

bl

TOOUIres an mmprovemen |

s

jenenc objeclives

56.2 OVERALL GOAL FOR THE SEGMENT

I he

563 OBJECTIVES AND PRIORITIES FOR THE REACH

Ojb
Ea

Obj

sl

YWheve (

reor the longer lerm s Mkaly possibile 10 rase the class

(Chapter ) are mel

wall goal lor Zone C 1S presented n S¢

ECOPHYSICAL

Imeove the inkaae beltwveen e channdd and o

l‘ loun in the
egment
Increase dversity of bankside s

ipanan veqetation on left and n

NS

Reduce sedimentabon and water poliution

Increase nstream habitat dwversity whiere possdye in Raeach 13
anl) and Reach 14 (pool downstream ol

whes 14 and

(Concrete

fx kets of

inal) Creale
nargnal vegetalion n R

onhingent on waler qually improvemend, restock Bavbws anopius

nd Sanadela Damsy N this soamaent

J

INFRASTRUCTURAL

Aone ind minimese disturban wsed 1o the nver banks and

hannel by balding operations on the left bank in Reach 13

AGSIess waler Quality 15sues (5 ¢ genenc objectiv nagior 4
INFRASTRUCTURAL

L nsure that stormwaler canal sides in Reach 11 are checked

v uely stabiisad, backiled where necessary o backhl e

we planted . Stabiks wred banks immediately downstrea Ith

stormwanier canal in Reach 13 i': ‘-I'J’|'~ & - ‘I\! ll. e !

SOCIAL/ EDUCATIONAL /RECREATIONAL

Ensure that secunty n this river segment is priontised for recreall

PREPUSOS

ontee  the devalopment o the River Haalth Park e
sechon
Create a '

whacent 1o Roshn Rosd

park exercise arca on the far nght bank of 1

Wy = Otyechive and Py = Fronly

ugh thas

Pr
|

'Pr

Pr




564 RECOMMENDED REHABILITATION MEASURES

Obj. | 3 ECOPHYSICAL
Ea | Terrace the right bank of the river in Reach 14, downstream of the scowr
| pool, as appropriale. o improve the inkage between the channel and the
banksMloodplain, and to increase visibility of the river. Ensure that the
| loweslt terrace 1s inundated with al least 10 cm waler such that it can be
planted to form a vegetation berm (Design 7, Appendix 5). Plant the
unwealled lerraces with appropriate indigencus vegatation to stabllise.
|
Eb  Plant bolh banks and adjacent Public Open Space areas with indigenous
vegetation, according o a specialist planting plan.

' Ec | See Measure Ib. Where possible in Reach 14, creale ‘pockets’ of mmgm»i :
vegetation, followng Design 7

Ed [ The increase of habdal by the addition of embedded riprap in Reach 13
must be designed in consullation with hydraulic specialists and
hydrologists, as this will have the effect of ncreasing hydraulic resistance
and thus reducing the velocity of high flows and floods. This could have
| upstream impacts. This measure is only beneficial if it does nol increase
l | the threat of flood damage. The benefits include slowing of flow in the
| upper reaches relative 1o the prasent situation, where the canal is designed
, ’ to increases flow velocity and results in consequent acceleration of
| | upstream Rows, with erosional effects on the upstream earth channel,

+

The considerabon and planning of the reslocking of Barbus anoplus and

Sandelia bainsii is contingent on improved waler qualty, If this should

bacome a reality, these actions shoulkd be preceded by at least a full

| season’s water quality monitoning, 1o ensure sultable conditions for these
fish. Fish specialists should be integral 10 this planning, particularly with

| regard 10 S.bainsy stocking, 10 ensure that the comrect breeding and other

habitats are available instream, and that timing of the stocking is

appropriate to life-cycle stages of the species

| Obj | INFRASTRUCTURAL

la | Update the 1:50 year floodlines. Discuss with relevant slakeholders the
possible revision of local bylaws, such that developments are disallowed
below the 1:50 year floodine, or within a specified buffer dslance from the
channel (this 10 be delermined in consultabion with river and riparian
specialists). Consider requitations to ensure compliance with the National

| Water Act Section (No. 36 of 1998) regarding interventions in the channel.
b Address sediment inputs as per generic measures (Chapter 5). In
!Lpamcul.ir. transform drainage channels into grassy swales (Design 10)

.Ee

k| Apply an appropriate bank-stabilisabon oplion on both banks 1o address the

| scour downstream of the concrete canal (e.g. Desgn 5)

97

' Ob). ~ SOCIAL | EDUCATIONAL / RECREATIONAL
|Sa |BCM to remove all unsafe playground equipment on the right bank
Visibidly 1o be mantained across banks and through channel by clearing of
ense vegetation and selective pruning where appropriate. Encourage the
limplementasion of regular fool, cycle or horse patrols in consultation with
BCM. .
Sb | Continuation of ‘River Health Park’ dual tread path construction and .
“maintenance.,
Sc | Develop a iness' park along the same design lines as those used for tim
parks nakonally and inlemationally.

565 DESIGNS REQUIRED

All conceplual designs are presented in Appendix 5

'Obj. | DESIGN

'Ec | DESIGN 7: Vegetation berms
Ed DESIGN 12: Embedded riprap 10 be ovedaid on areas of the canal

b DESIGN 10: Grassy swales

| DESIGN S/5a: Bank stabilisation in areas of scour
Sa DESIGN 11: Dual Tread Pathway for River Health Park

Sb DESIGNS I_:la &b Filness Park




INVERTEBRATES
57 ZONE C, SEGMENT 7, REACHES 15 - 17  the bjecties of improving waler cuolly and creating pochets of margina

faunal communty would result he add o {2003 more taxa with scores of 3
5.71 FUTURE ATTA‘~A8LE STATE 5 would rause the Tolal SASS score sulicent y o elevale 1he condihion (L [
{

PES FAS

Goomonilogy | € | D 572 OVERALL GOAL FOR THE SEGMENT

Riguanan Vegelation L (

Fsl ! F 1 he overall goal for Zone C is prasonted in Sechon 5
S (

Inwverieds ales = 8

et — P 57.3 OBJECTIVES AND PRIORITIES FOR THE SEGMENT

No ECOPHYSICAL Pr
nprove instream habdal quality |

GEOMORPHOLOGY ! LS e Danks :“ appropnme (lower end Reach 15, uppe and

Oower endd Kea

ece PES 18 Pre Ecological Sta s and FAS s Fulwre Altana )

This seament shoud reman D 155, however there ¢ likaly o be furthe 5 : - -
Wnems (change ) reldatedt o the construchon of  Nood levees on o et hand ‘II:'IJI..(I."J RIS SAG FPANEN Yepeton (8ee gene ecives
upper end of Reach 15) Floods thisl nalurally ovenop the channeg! Danks will be s >
forced on o the g side and coukd cause scour on this bank, while also serving | | INFRASTRUCTURAL |
w4 Nood threal 10 reswdents In Rosen Road.  Allernatively, d flood Bows are | 1o Adkiess the present cleanng, dumping and baddng operations and | 1
rostncied 1o th hanoed, this will Cause increasad veloily, croson. headouts ¢l | lovea creabon on the el bank n Keach 15 |
i Hoduck sedimentatio " oOoBuhion Qe ganearn wechyv |
This segment of the nver uid e rehabsMated relalively easdly by some haoter 3)
ape modibcabions. Th hannel coukl be transformed by lerracing milo a -
ompound fesure (channel withen a channel). The shallower channel s then ‘ Attend 1o present dumgeng of bualdng matenal on streambanks
wned | ow the natural modificals al the bed and banks for o fre N Chann
w conditions.  The larger, deeper channel (hegh fow channel) s molded so SOCIAL EDUCATIONAL /RECREATIONAL
the surrounding flood plis hrough  Llerracin jently slopang Lanks and [ tinue of the River Health Park alona 1 faht bank of the rve
planting appropnale rees on e marges (foe stability (Note that this has |
Deen ncluded as 8 recomemeani rehatainat sasure unkd turther hydrodooacal ol Ensure safety ior social feducasonalre monal users
formation s avarlable)

VEGGTAT'ON VWhere Ot Obsective and P Hn ty

Invasion of aken plant species s occurming at a higher rate than recnstment of
genous plants, and this sile will require managemoent 1o prevent it from
begradeng further. With addtional planting of appropnale species and the creation

[ Qrealer Delerogenaity . e npanan vegetation condibon is ikely 1o smprove: 1o @

FISH

Sard Nopius and Sandela Davise Could e stocked hese i hes, provided
the rehatitaton of physical ikl and waler quality were successiu s Iicely
that the frashwater aol (Axpala m armixca) and possibly the freshwastar mautel
Myxus capensis woukl penetrate naturally from downstream
GR




Obj.

5.7.5 RECOMMENDED REHABILITATION MEASURES

~ ECOPHYSICAL
Clear all building rubble and litter from the channel. Maintan the channel

clear of Mter.

Consull with bioengineering specialists regarding an appropriate method for
bank stabeksabon (see Design 2). Where appropriate, realign logs and
branches in the nver 1o divert stream flow away from unstable banks, and

| provide bank armoring

Claar mvasive aben reads from the right bank in lower Reach 17. Plant
ndgenous trees and shrubs al inlervals along the length of the rver bank
1o provide shade and create habita for wildlife Manage vegetation
maintenance in a manner that alows selective recruitment of indigenous

| fipanan species. Monitor and control recruitment of aken plants

~ INFRASTRUCTURAL

As bhuiding permission has already been granted 1o the developer,
addressing the issues associated with the development would require

| careful handling. BCM as the authority who granted permission for

development are likely the best people 10 inlervene on behall of the project

Specihcally, transform present stormwaler renches (o grassed swales

BCM and niverside community members 1o lake the relevant residents o

lask about dumping. This sor of issue shouk! be raised at rale payers

| meetings

RECREATIONAL

Continuation of dual tread path construction and River Health Park (Maps

515-17). The upper portion of Reach 17 is an aliractive section of the
river and 2-3 seating benches should be placed here

Visibility to be maintained across the river banks and through thechannel by
cleanng of dense vegetation. Regular fool, cycle or horse patrols lo be
instituled

576 DESIGN REQUIREMENTS

Obj. | DESIGN - 7 ‘
1 Ib | DESIGN 10: Grassy swales e
| Sa | DESIGN 11: Dualweadpath

|
1

4




58 ZONE D, SEGMENT 8, REACHES 18 & 19

FAS

oomorphology L D
Ripanan Vegelat« D (
Fish I D
Invencbrnes . I b

OVERALL D/E D

e FES 1 esot t e Sk I TR Fubwe At L

GEOMORPHOLOGY

he rwver is hkely 10 reman within the same class in this segment, as loca

resdents sear ommitted 1o OxINGg aftler the nver

ibhisahio I the newly wadened

There 15 a4 nead for bhank
and thes s ca

N the banks and in the npanan zone by

hanne N 0 S e axwem

with the planting of krge indigenous Irees «
I thus segment s matamed the in-channgt soda

local residents enks wel De

distnbuted naturally 1o form new et loms

VEGETATION

his area s in a state of degenarabion in lerms of vegetabion. However, as already

notea., the | l"'.'
NMON Would iImprove
-"l 'I;Ih

proposed

alway Road Residents Groug 18 making progress wilth acddresss
the npanan vogatation «
of me. The area from here 1o Reacl
areca thal could

problem. I all objectives are met

mewkedly wilhin a Gsrly shoel space

polential 10 be a conservancy lype adjoin the

Nahoon Nalure Resarve

FISH

N would be possbie 10 restock Barbus anoplus and
were successiul. Freshwaler eels

Sandela bainsy, proved
‘A'.-,';h'ltl
(Mvxu

wanler ushly mprovement

issambica andd Anguilfa manmorata) and possibly freshwater muliet

Wweisrs). as well as the other catadromous species that should be present o thas
O n the natwal stale shoud penelrate naturally from downsirean N
habital anproy Moz wnbique tlapia (Oreochrones mo unbcus) should alse

D prasant

INVERTEBRATES

Improved watar quality and the presence of pockels of mavgmal vegetals ths

varrse  avd  saw

Hrunuruty

ratse the Tolw SASS Soore sufhcintly o eley

The

The adddion of 2 |

sle the: condilson

582 OVERALL GOAL FOR THE SEGMENT

s o

3 more Laxa with sensdmly scores ol >3 woukd

VISION In Sogment B (and the whiole ol Zone D) s that the nver banks be
aturalised and ecological function be renstated successfully in the npanan
lor and rnve hanngd the diversity and abundance of bwota (s
febrates and birds S Bxpeciadg NCTRas as h DOoUrs 1 = hkely tha
he access 10 s sechion will remal mited, and that the hon aNers ]

put
this reach will bx me the
has already been done, wilh specaabst inpul. 10 Cloar allons and 1e

|
"

Ob)

Sh

ks

amic equiibnum in thes reach are

"

|

with diverse, sPpropoasie npanan Laxa Measures W ehance

58.3 OBJECTIVES AND PRIORITIES

ECOPHYSICAL

v

ustodians of the nver and banks. A great deal of w

Lol

ind hikedy wathn the next two o ¢

Reduce bank mstabiity n all three reaches. Use this opportundy 1o
creste ish and invertebrale hatatat
Increase habitat heteroogenedy and quality
Naluralise bankside and npanan veqgetalion (see 9 NC oDpechiv
Chapler 3)
Reduce llow back ups and resinclion, reduce pool stagnancy in
seaChiors
INFRASTRUCTURAL

M e sedimentalion and poliubon (sca nen pecives, Chaple
Address present dumpendg on streambanks and i channal (see genen
objectives Chagter 3)

SOCIAL/ EDUCATIONAL 'RECREATIONAL
Continue the kaison and merachon with the Galvay Road Reswdent
Group ||‘||.l.|lp,'l.|'v g and replanting operabons ) the bhanks

N this sechon

Lirnt ptd WOCess n ths area ol least in the shortterm

Pr

100




584 RECOMMENDED REHABILITATION MEASURES

Obj.

Ea

Eb

Ec

101

ECOPHYSICAL

Reach 18: Stabilise steep left bank at the top of the reach, address left bank
scour downstream of the pipebridge. partially remove tree block at lower end
of reach; stabllise and replant the eroded left bank upstream of the present
tree block (Map 5.18, Designs 2 and 5). Reach 19. Stabikse areas where
bank collapse is presently occurring (Map 5.19, Designs 2 and 5). Reach 20

Reduce slope of the slesp nght bank at the op of the reach alongside the l
pool, parbcularly whare bank collapse Is ocourring (Map 5.20, Designs 2 and |
5). Install artificial fish shefters along the pools in Reaches 19 and 20, or !
where areas of scour already exist, as part of this stabilisation operation 3
(Designs 14a-<) '
Remove all building rubble from the channel. Creale vegetation berms at
approprate intervals (Desgn 7) using relevant marginal vegetation species

Maintain Reach 18 dear of invasive alien reeds (left bank). Plant low shrubs
and appropnate forbs and ensure visibility i this section. In Reach 19, work
wilth local homeowners on bankside propertes 1o ensure that clearing and
removal of alien vegetation is done correctly, and that fast-growing
indigenous trees and shrubs are planted. Encourage axiacent properly
oaners o partcipate in a long-term weed control program

I Clear flow path in middie and lower end of Reach 18 by partal removal of
tree blocks in channel

INFRASTRUCTURAL

| Address leakage in [_u;;n bridge over river (mid Reach 18, Piate 18 fll
Transform present stormwaler drainage channels to grassy swales (Design
10)

———

BCM and riverside community members (o lake olher residents 1o task
about dumpeng. Clear all building rubble from the channel

|-

' Sa

—

-

Sb

Obj |

SOCIAL/ EDUCATIONAL /RECREATIONAL

Work with the Galway Road Resdents and BCM 1o continue the clearing and
replanting (naturalisation) of the riparian buffer strip. Encourage the
maintenance of Public Open Space, and the removal of fencelines through
this comidor. Devise, with the community, a longer-lerm programme for the
ongoing mantenance and managemenl of this segment

This requires no specific action, as public access is already restricted due to
the configurabion of the urban areas.

58.5 DESIGNS REQUIRED

Obj.

Ea

Eb
la

DESIGN

| DESIGNS 2 and 5. Bank stabdisalon measures
| DESIGN 14 a-c Fish Shellers

| DESIGN 7: Vegetation berms

| DESIGN 10: Grassy swales




59 ZONE D, SEGMENT 8, REACHES 20 - 22

§9.1 FUTURE ATTAINABLE STATE

| PES FAS
Geomaoarphology | U D

Ripanan Vegetabo ‘ D (

Fist ‘ f D

inverobrates [ D
| |

OVERALL DIE D

Vihere PES & Pre L peal State class and FA s Fulure Altana

GEOMORPHOLOGY

The ver 18 Mkely 10 reman within the same class in thas segment as local
residents seom commdted 10 looking after the nver Thare is a noed Tor bank
slabwsabo ot 1h ew widened channed, this s curnng with the planting of
mdwgenous ees. 1 thes segment s mamtasned, the in nnel s ents will be

re-distinbuted naturally 10 form new bed forms

VEGETATION

The area from here down 10 Reach 24 has the potenhal 1o be a « Servancy lype
3 wid ady L proposed Nahoon Natu Hesoery

FISH
Bavrbus anopius and Sanaeha bansd could be restocked. provide waler quakity
mprovement wers successiul Froshwalor ‘ (Anguta mossambeca and
AN ? marmovala) and possibly froshwaer musot (Myrus ¢ AP 15). as woll as
the other caladromous speces that should be present i this reqgon in Vural

state shouk! penelrate nabwally from downstream once  habulal imgroves

Mozami»aue tlama (Oraochronws mossamtweus) should also be presant

INVERTEBRATES

in the event that the in-chamnnel sedments were rodsinbaute w boedforms
resulledd porhions of e sal wwared CoObDIe and rock were expose nd lealy
marginal vegelahon wers anted, it s daely thal a more diverse verrlelirain
community would gradually colonse this segment he community wouk! b
gxpected 10 nclude a more diverse age struciure MOore sensibwve and diverss

nayllies (o Leptophiebads, Heplagensds)  number of Odonate laxa (al &
munmum Asshinids, Gomphiads, Coenagnuds, Libediuhds ), aboundant and tivernse
Hemipteran bugs (particularly conxids, Notonecixds, Plexds) and numaerous beetl
species (e.9. Dytscads, Gynnids, Hydraends, Elmid

592 OVERALL GOAL FOR THE SEGMENT

f

werall goal for Zone D s recorded m Section 5.8

593 OBJECTIVES AND PRIORITIES FOR THE REACH

Oby ECOPHYSICAL Pr

Ea lear and slabiise the ahen-invisded 12l bank al the upper end of

Keach 21
t rn [ 1 h nad ! raul ila

INFRASTRUCTURAL

a rReduce sehment inputs o the nver irom the lefl bank parscular

HMede point source and PO source pobiuhos
| ul 2 halt 1o piped nputs « ver fro SWIMmNg pools
( lear dumped matenal irea ks and in channol )

Obj SOCIAL/ EDUCATIONAL /RECREATIONAL

oolingent on measting Ctyactive [a, creale a mountam ke trail o

o i ¢l bank




594 RECOMMENDED REHABILITATION MEASURES

Obj. ECOPHYSICAL

Ea | Clear aben vegetation from the left bank at the lop end of Reach 21. This
left bank is sandy, steep and highly erodible. Once cleared it will be
increasingly unstable and will require both structural stabilisation and
replantng. The use of a brushmalttress technique (Design 15) for
stabilisation may be a good starting point for the property owners and
others in the area to leam aboul soill bioengineernng approaches to bank
stabilisation. Indigenous cuttings. pole plantings and kve slakes {possably
Salix mucronata) should be used together with geotextile and
cobbie/boulder gatherad from nearby sources

Eb | Physical and hydraulic diversity could be increased in mid-Reach 22 by a
| number of methods. Firstly the partial removal of the large tree blocks in
this seclion will increase velocily through the channel and scour some of
the deposited sediment. Secondly, approximately 20m downstream of the
bend in upper Reach 22, the placement of a Bow deflector (Design 16)
would have the effect of skghtly narrowing the channel, increasing local
velocity, scouring pan of the extensive pool, increasing the diversity of low
types, oxygenating the water, and creating sit bars (Cowx and Welcomme
1998). The overall effect would be an increase in physical and hydrauhc
habitat in thes reach. Downstream of the flow defector in mid Reach 22,
large angular boulders should be placed in the centre of the channel (see
Design 17), where they wil creale additional hydrauke disturbance and
produce localised bed scour, deposition, oxygenation, and surface area for
Inveriebrate biota to colonise (¢ g. Rutherfurd et al. 2000). The pattermn of
placement of these rocks may be varied.

I -
la | The key focus in this and all downstream reaches is the upgrading of the
sewerage line, servitlude and stormwater inpul trenches. This represents
an extensive project. but could link effectively with Social Objective Sa,
which is the design of a bike trail along this servitude,
This requires a number of actions. All sewage manhole covers should be
replaced with polyconcrele covers. kepl sealed. and checked weekly by
patrol. They should be concealed by painting (green/brown) and growing of
Indigenous creepers over their sides. The extensive eroson and sediment
delivery occurring from eroded areas around the stormwalter drainage
channels (e.g. Plate 23.3) should be addressed by backfiling, compacting
and stalxksing the areas around the affected pipelines. and transforming
stormwater ditches to grassy swales with check dams (Design 10).

103

‘o). | ' INFRASTRUCTURAL

— 4 ————~ . —

b Pipes led from swsmmming pools into the river by local homeowners
should be removed from the channel and redrected inlo the appropriate

| drainage system

! lc BCM and nverside community members 1o lake responsible residents to

| task about dumping. Also clear all building rubble from the channel

Obj. ~ SOCIAL/ EDUCATIONAL /RECREATIONAL

Sa | If Objective 1a can be met, consideration could be given to the creation of a
' mountan bke trail along he sewage servitude on the top of the left bank
of the river. This is seen to be a longer-lerm plan and possibility. 1f it is
realised in time, all manholos in the servilude would require lockable
manhole covers and should be camouflaged either using pant or covering
with plants. The track surface would ideally be created from appropriatety-
sized woodchips (20cm compacted) which would prevent growth of aben
vegetation along this cleared area, It wouk! be necessary to do salactive
pruning of the vegetation on both the downslope and upsiope. on an
| ongoing basis, 1o clear sufficient branches 1o ensure at least 10m visibility
in all directions, for secunty reasons. Security measures or entry fees
| would be required.

595 DESIGNS REQUIRED

Obj | DESIGN

Ea DESIGN 15: Brushmaltress technique

Eb  |DESIGN 16: Flow deflectors
DESIGN 17: Angular rocks in the channel -
Ec DESIGN 10: Grassy Swales




5.10.1 FUTURE ATTAINABLE STATE

510 ZONE D, SEGMENT 8, REACHES 23 & 24
[ 5101 FUTUREATTAINABLESTATE |

‘ | PES _ FAS

NI NONNY

Mipanan Vegetahon t
Fish t )
| nvertabrales t

OVERALL E/F CiD
e ] s Mresenl t peal State class a rFA Fulure Allanabn I Lase

GEOMORPHOLOGY
The nvar s likely o remain within the same class in this segment as loca
ommitled o There is a neaed for bank
stabwlisabon of the new widened chanmngd, this is occurning with the planting of kanges

reselenls seen ORINGg antter the mver

INAKIENoUSs Ireas

IF this segment s masntained, the in-channed seduments will D

Lstnbuted naturally  and new bed forms will result

VEGETATION
Ihe side
crealed alop the former refuse site. The curmant tenant has nlimated thatl he wouk)
like 1o extend s propedy o nclude a Mashee Qoll course, lea garden and nature
5 down o the

waa with bmited » mwer. Since it s p alerab notl o Gesturt

wreas downstream. | progosed that thes area be d velopoe onservalively alon

these ines, and that vegetabion bufter zones of 30-50m be requ The proximaty
of James Fearce Park which has other recreabonal BaCihbes ncreases tu
sustability of this sen 1o w-ampact deve menli IS A recreabong
conservalion area

FISH
1 would be possible 10 restock Barbus anopiu nid Sandeda bansa, prowded
Walt uasty improvemoent successful Freshwater eels (Angula mossambeca

and Angualla marmovata) and possibly freshwater mullet (AMyxus

s thal should © jare sent n ths recpon n the

L 2], A5 Weld

the other caladeomous specs

natwal state (see above) should penetrate naturally from downsiream once
|

habsal improves. Mozambeque apa (Oreocivornes mossambw

b presont

s now ad@mcoent 10 the Nahoon Pomt Golf Doving Range, which was

should also

INVERTEBRATES

I s hkely that with imgeoved water quality, co

araas of stones i curre, stones oul ol

nechvily and the creation o

f «

currant and marginal vegetaton

invernebrate launa couk! mclude a number of Dipteran fly Larvae (Chironomids

Simulids, Ceralopogonds, Tipubds), Ephemer

plera (Baetids, Caenids), Odonata

(Coenagnomdae Libelukdae Gomphidae Aeshmdae) Hemiplera bugs
(Conudae  Pledae), Coleoplera  (Dylisoniae WrnKiae ) sl <l snauls
(AnCyhds,. Physids ), crabs, reshwaler prawns NG MIcrocrustiaceans. Ths wia

ravse the SASSS and ASPT scores significantly

5.10.2 OVERALL GOAL FOR THE SEGMENT

The overall goal lor Zone D s recorded in Sechon !

5.10.3 OBJECTIVES AND PRIORITIES FOR THE REACHES

No ECOPHYSICAL
Ea Prontise thoesce and all downstresm reaches fos protechon of the
fipanan zone

ib ncraasae physicad and hyadra nabdatl diversity and qualty

& Naturaliss

(pAanan area (see et O wes O -_",'.-‘ s

INFRASTRUCTURAL

la Reduce sediment inputs o th
Reduce point sourt

rver from the el bank

and non-pot sowrce polivhion

I houla

SOCIAL/ EDUCATIONAL /RECREATIONAL

) In the event of the mountainbike trall being considerad possible, pr
) ICCESS roule 1o thes tran! fron ll“ m Koad sude by creatu a
boardwalk brdge above the overhead sewage pipe in Reach 23

routingin M s D25 2.78)

‘.".'I.'ulll‘ = Obpechvi nd P = Pogsily

wide

Pr

L
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5.10.5 DESIGN REQUIREMENTS

Concaptual designs are presented in Appendix 5

5.10.4 RECOMMENDED REHABILITATION MEASURES

105

Obj.  |DESIGN

+
Obj. ECOPHYSICAL Eb |DESIGN 17: Angular rocks In the channel
) | ~ . B
Ea | Incorporate this reach as indigenous parkland (preferably with conservation Sa | MOUNTAIN BIKE TRAR (Routing shown in Maps 5.23-529, no
slatus) i the future planning of the Driving Range development. This area design provided)
may have benches and a professionally-planned nature trail (see |
| Objectives for Reaches 29 and 30). In the event that the objectives of cleaning alen vegetalon and
upgrading the sewerage system have been achieved, and If agreed to
Eb | In mid-Reach 23, the placng of large angular boulders in the centre of the by relevant authories and adjacen! homeowners “f’*‘"“’" ofa
channel (see Design 17). would create additional hydraulic disturbance and mountain-bike Irail along the present sewerage servitude, from
produce localised bed scour. deposilion. oxygenabon, and surface area for Reaches 22 10 29. Access 10 this trail would be limwled for safety
| invertebrate biota to colonise (e.g. Rutherfurd et al. 2000). The pattem of | reasons. ideally there would be some arrangement by which the trad
placement of these rocks may be varied would start within the Driving Range parkland area and would cross the
. B v v a pape-b : a end of Reach 21
Ec Clear the extensively nvaded left and right banks. This should be | fiver via the sewerage pipe-bridge at the end of Reach 23 _{|
organsed as a community initiative, to link in with the activites of the
upstream homeaownars
| INFRASTRUCTURAL
la Continue activities recommended for Reaches 21 and 22
RECREATIONAL ;
. — e — 4
Sa ] This would require specialist design 10 ensure adequate structural
strengthenng of the pipebridoe to cater for the constructon of a boardwalk
for mountain bikers. Il would also require the construction of a starway
from this crossing up to the bike trad

) S_—




5.11 ZONE E, SEGMENT 9, REACHES 25 & 26
[ 5111 FUTUREATTAINABLESTATE

5.11.1 FUTURE ATTAINABLE STATE
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' obj | SOCIAL! EDUCATIONAL / RECREATIONAL RS

] 4

Sa Objectives as for previous reaches regarding the development of the 1
Mashee course and nature area. Access 1o the river downstream of 7

Reach 26 should however be limied

S 'S L]
Sb  In the evenl of the mountain bike trasl along the present sewer servilude | 2
being feasible, the trail would continue through Reaches 25 and 26

VWhere Oby = Objective and Pr » Priority

5.11.4 SPECIFIC ACTIONS RECOMMENDED

Obj. ECOPHYSICAL '
Ea | The highest priomty is 1o prolect the remaining environmental assels in
these reaches. The riparian thickel is relatively intact from Reach 26
downwards, and management measures should be pul in place to mamiain
it in this condibon and 10 clear and control any emerging aben vegelation
patches. Discuss wilth the relevant aty authorties the potential for acquinng
some level of protection status for the river, from this segment down 1o the
mouth. As already mentioned, the sechon from Reach 26 to the sea should |
be incorporaled into the proposed Nahoon Nature Reserve (see Sections

| S511and5 12)
| Eb | Clear all aben vegetation from left and right banks, and replant with
appropnate indigenous vegelation. As this land s 10 be leased by the
Nahoon Point Drving Range all plans should be made in consuftabon with
the tenants of the land, and the land-owners, BCM

Ec | Construct fish shellers in Pool in Reach 26,27 (Design 14)

INFRASTRUCTURAL

Conbnue aclivities recommended for Reaches 21 and 22 (see generic
measures, Chapler 3)

' ’
b Create a noltch in the concrete-encased cross-channel sewerage pipeline
10 enable Row-through at low Now levels

| Oty . SOCIAL | EDUCATIONAL / RECREATIONAL

Sa I Participale wherever possible in the planning and development of the
‘ Mashee Golf course and ensure that the riparian buffer strip be kept as
intact as possible, with a minimum wicdth of 30m and a preferred width of
S50m
| Sb | Continuation of the mountain bike trail using the sewerage servitlude, as
[ already discussed for Reaches 23 and 24

107

5.11.5 DESIGN REQUIREMENTS

obj. |oESIGN
Ec |DESIGN 14: Fish Shelters
| lOESlGN 10: Grassy Swales

-




5.12 ZONE E, SEGMENT 9, REACHES 27 & 28

5121 PRESENT ECOLOGICAL STATE & FUTURE ATTAINABLE
STATE
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5.12.3 OBJECTIVES AND PRIORITIES FOR THE REACH
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1
|
|

la [Reduce sedment inputs to the fiver lran—li\—e_sleep left bank in _mnwjhr
see generic objectives, Chapler 3)

——

" S('!'leﬂ access o the river and the ripanan bufler slnp; hese Mu‘ieﬁm;ﬁes 1
[in this area (the mountanbie trail would be sufficlently distant)

INFRASTRUCTURAL

—

SOCIAL/ EDUCATIONAL /RECREATIONAL

Where Oty = Objective and Pr = Prionty

5.12.4 RECOMMENDED REHABILITATION MEASURES

Ec

109

r
i

obj. |

&

ECOPHYSICAL

|

This process can only be undertaken as par of the larger initiative l
regarding the coastal conservation area. Motivation should be forwarded o
the redevant roleplayers and where possible and appropniate, arguments or .
presentations made to back up this proposstion. The key molivabons are

l that thes short strip of forest serves as a source area for seeds for the
nparian coastal dune forest, it is the southermnmost known distnbution for

| the Forest Mahogany ( Trichiia dvegeana), that it provides habilat and a

| natural corridor for uncommon birds (e.g. Knysna loerie) and animals (e.g

| ofter, water mongoose), and that il serves as a represantative area of this

| type of this coastal dune forest in the East London area,
It woukd be necessary to solicit publc support for this objective via a public

| consullabon process, and the use of arickes in the press. In the event of the

| protection beng achieved, measures should be laken 1o draw up a plan for
the ongoing management, mantenance and moniloring of both the floral
and aunal diversity in this sechon of the river

4

s— e N— . |
Eb | The construction of a Mashee golf course along the right bank of the rver in

| Reach 27 should be dealt with sensitively, as already discussed. The

tenant should be responsible for clearing all exotic vegetation from within
| the property, under the supervision of a specialist horticulturist, AN plants
| removed should be cared for in the BCM nursery.

. 4

Create artficial fish habital in the form of fish shellers or rocky overhangs in
| the sand-bed pools in Reaches 27 and 28, following an appropriate design

| as agreed with fish biclogists (see Design 14). If considered appropriate ;
| habilal, stock these pools with small numbers of Sandefia bainsi

Obj | INFRASTRUCTURAL
la | As per generic Actions. Continue actvibies recommended for Reaches 21
and 22,
- RECREATIONAL
[sa | PIannc; of nature trails or pathways should be undertaken in consultation
|| with a landscape architect and speciabst horticulturist ]

5.12.5 DESIGN REQUIREMENTS

Obj | DESIGN -
Ec DESIGN 14: Fish Shelter B - .
Ia DESIGN 10: Grassy swale

| Sa_ | Bike Path (see Section 5.11)




5.13 ZONE F, SEGMENT 10, REACHES 29 & 30

5.13.1 FUTURE ATTAINABLE STATE
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GEOMORPHOLOGY

This scament & hikely 10 remam o the same condibon if il present factors remain
the same. Thare s hkely 10 be some improvemoent i there 15 reduced access 10

the estuary, and o upsiieam erosion s managed

VEGETATION

NN this segment s relatively mtact and wil remam in thus conxd

Ve el al wond s
maintained and protected. A managemeant plan s recommended for the entire
scchion of river marked for conservabion.  Any asen vegelation ansing in this area
should be removed on an ongowng bases 10 prevent festation. Cleanng for any
form of development shoukd be done with speciakst supervision, and folowed up

willi plantng ol appropnale indigenous species

FISH

I upstream waler qualty 1Ssues are addressed and longitednal connecivity in the
ver s improved, it s hkely thal the upper estuanne area will be used by manne

fish species as a nursery area In addon, one woulkd expect catadromous Fsh

species 10 move up the estuary and into the freshwater secbons of the rnver

INVERTEBRATES

No wwertetvale informabion s provided for this reach, as there s as yvel nol a
speciic bliomonilonng system avallable for estuanne inverteteales

5.13.2 OVERALL GOAL FOR THE SEGMENT

The goal is for a scenically attractive, unpoliutod recreational asset demonstrating

healthy ecological function, and

jeveloped and mantamed pomanly o

onservabon purposes, and sceoondanly for lowdevel recraabonal use hese
mponant mver reaches shoukd become able 10 support the full spectrum of bota
that naturally medraie Detwes freshwaler and esluanne zones as par of their ke

history. A sale area with low-imps

'

pubhic access 1o 1he beach v a boardwalk

leading from Beach Road (bowhing grean) in Nahoon s envisaged. The reduction
ol sewage odours from the Fump Station s a high pnosity

5.13.2 OBJECTIVES AND PRIORITIES FOR THE REACH

Sa

ECOPHYSICAL Pr

’!‘mh' L and manage indigaenous vegetalion n the estuary. Allan
[prote lec) area status lor Reaches 29 and 30

[Increease hsh deversity and abundan n the upper resches of the
[estuary

INFRASTRUCTURAL

.an-iu e the odours al the mouth (emilled by Naboon Sewadge Pump |
Stahon)

’h.- nove man-made structures as far as possible, and camouflage those 2
[that cannot be removed ) by painbing or planting). Remove the
Ibeachwar ncrede retamning wall on the west sid 1 the eslua

wiln

’

SOCIAL/ EDUCATIONAL /RECREATIONAL
Cresto an open boardwalk rom the upper sechon of the estuary, down 1
’I"v el bank, across the pape bridge, and onto the beach on the gt
bank at the mouth (Map 5 30)  Install appropnate signage. This should

be consclerad one of two main entrances 10 the beach, and an urban
femure
Limd access 10 the sew e pump stabon and use vegetabon 1o screen 2

odours from the public on the boardwalk and the beach. Lemil access 10
(ol areas of the estu wy 1o profect this sensilive scosystem

Encourage the adoption of the estuary by esther kocal residonts, the |
Surf Lifesaving Club or an appropriate group (e g. birders

Create a safe ssamming environment for small chikdren in the mouth (as 4
1 15 Mmost often closed). and for older children and adulls in the near
ShOre Manne arcas. Ths requres the 'owenng of the bacienal count
al the esluary samphing point 1o an acceplable recreational standand (as
defined by DWAF Water Quality Gusdelnes lor Recreabional Use
[DWAF 14994)
Acdress (he problem of personal secunty that anses from e presence

f rmal dwellers and vagrants in the valley bush

4



 ECOPHYSICAL

Ea | Plant cleared areas (eg for routmg of sewage poeune over dunes) with

indigenous dune vegetation. Reduce the number of footpaths through the
npanan vegetation 1o one well-marked path. Introduce measures 1o keep
| Incursions into the bush o a minmum,

'Eb | This objective is only likely 10 be met If waler quality enlering the estuary is
improved, as recommended in the generic objectives and measures
(Chapter 3). In addibon, leachate possibly draning from the former waste
sile (Reaches 25-27) into the river may pose a problem and should be
investigated further, through water quality sampling and analysis. If water
quality is improved, fish diversity and abundance is likely 1o improve
| markedly

INFRASTRUCTURAL

| la Odours can be reduced significantly in pump stations, using a system
already In use at other pump stations in South Alrica. Pressure differences
are created inside the pump station. resulting in the odour being diffused
| back inlo the pipelne (du Plessis, pers.comm. 2003).
o The remaoval of the elements of the concrete retaining wall on the right
bank at the Ihlanza mouth has been agroed 1o in principal by BCM officials
| (Koekemoer, pers. comm. ).

SOCIAL/ EDUCATIONAL /RECREATIONAL

—

Sa | The routing of the boardwalk would be from the upper carpark near the
| Dolphin Hoted, directly through the present Brachyiaena bush (some of
' which would have 1o be cleared), directly down to the estuary left bank. The
boardwalk would be routed along the left (east) bank of the estuary down 1o |
! | the pipebadge. It would then be routed across the present pipebridge, and |
!

down the nght (Wesl) bank towards Nahoon beach. This boardwalk would
ideally be consiructed above the 1974 floodline and the expected high
water mark. it may be constructed in shallow water in places, and will
hkely require piings for structural strength. The matenal recommended for
the boardwalk construction is “polywood” (a wood-lookalke material
manufactured from recycled plastic). This is a maintenance free
waterprood, high density, non-degradable malterial, approved for
applications where structural strength is required. and is also heavy, cannot |
be used for fuel, and s less likely 10 be stolen than wood or steel. Al other
access paths in this estuarine area should be dosed and signs erecled 1o
inform and guide visdors. The boardwalk should serve as a nature walk and
should act as both the approach and return path

m

| Ob). ’ SOCIAL / EDUCATIONAL / RECREATIONAL ]

Sb | tis recommended thal the former pathway leading to the beach from the |
Dolphin Hotel carpark be closed off by greened walling or fencing, such that |
there would be a built and vegetated barmer between the sewage pump ‘
station (at the river mouth), which is frequently malodorous, and the |
boardwalk path. See Measure la regarding diffusion of sewage odours.

—_— —— R —_ - —

Sc | All other paths should be closed and sgns erectled o inform and guide
visitors. Recreational clubs should be encouraged to adopt the estuary, 4

Sd | This objectve requrres that the waler quality from upstream be improved o
meet DWAF Water Quality Standards for Recreational Use (DWAF 1909),
This s only possible if genenc obyectives regarding waler quality and
! addressing of point source and non-point source pollution are met. The
l present sediments in the estuary are kely to be contaminated, and should
be tested as thay may require dredgng or treatment
Se | The issue of informal dwellers will need 1o be addressed with the
L assistance of the City Police, and a security patrol (bicycle or horseback )
initiated. |

5.13.4 DESIGN REQUIREMENTS

| Obj | DESIGN
TEa Design of a boardwalk alongside the lefl bank of the estuary, crossing

| over the nver al the pipebridge, and continuing 1o the Nahoon Beach on
1 the right bank_ as recommended (Maps 5.29 and 5.30)




4 RECOMMENDED PLANTING PLANS

As stMed previously . the reference state of ripanan vegetation along the Ihlanza
nver s thougl 10 consist of closed canopy Coas ol Torest as is found on simelar
first order streams n the nearby arca and in remnant patches of the Ihlanza Rives
sl

In nral or wil
represent the strochral as well as composiional diversdy of the relerence
conduion asong the length of the niver. The Ihlanza River is however an wban rver
dehned by ils current savrounding land uses. s wrban nalure places constramits
on the extent 1o whach restorabon of entirely natural npanan vegetahion s fnastie

erness areas restored plam commundies should be desgnixd o

and desqatie because the ecological Tunclions must co-exist wilh Ihose of the
urban envieonment. To this end the strategic plantng of selected exolic trees s
proposed in conpunchon with the planting of indigenous n some sechons I«
anhance and renforce existing cultural themes . For secunty reasons and ease ol

matenance it s proposed that the establishment of a mMuddle canopy layer
Reaches 10 10 1818 resincled

O acheve the pamary am ol rehabdabon of the npanan vegelation, which s 1o

restore some ecologueal lunctioning, @ will require a significant ncraase of canopy

cover in the npanan zone This will contnbute positively 10 he waler Qually
remecation by providing shade and mmproving the nutnent cycle. | will alse
menemise the need for long-term weed control and halp stabilise stream banks as

weli a5 enhance connectivily and o corndors lor speces dwversdy and
abial he imgrovement of eookoxpcal funchioning in this way also resulls i
acheving the funchons of wban open space by imgroving aesthebes and adng

value 1o the landscape amenity

Since budgel constraints will imit total application of vegelation rehabilitation
Queclebnes for all reaches. 0 s proposed that at the keast, the  mimiman
ehabMabon achions of alen veqgelahon control and proper management of
existing vegetabon be adopted. The current rale of mlestation of alien vegetabon
IS INCreasing in certasn reaches, and a no tervention aggroach n these areas
(Heaches 18- 30) s hkely 10 result in increased degradabon of those areas and
areas which are currently in a reasonable condition (particularly reaches 6 1o 30)
I protecton of reaches i a good conddion 1S a prorty critena it follows that
restorabon at a minimum level, should consist of an allen vegetation removal and
control program. Guidelines for thes may be drawn from Waorking for Waler's
current program. It should be noted that control of ahen vegelabion is also a lega

requirament of all property owners, mcluding povate and govermment boes

The pratechion of existing qualty vegetation (particulary large indwenous trees al
the stream edge) and management (formative pruning of juvendes 10 speed
reabon of a canopy) of emergent indgenous vegelabion is also essental 1o a
nore speedy rastorabbon ol a sell-perpetualing mdenous Npanan vegelabor
communily

List of considerations and guidelines for riparian vegetation rehabllitation

Cross comphance Detween programmes and kand users & essental if a8
are 10 work loward & common goal. Public awareness and participabon s
assanbal for successiul rehabiitation

Considar factors affecting forest dynamics €. soil lypes, waler lables, sos
compaction doe 10 excessive raflic, &

Am 1o emulale forest strabhication where there are different layers 1o

upper canopy, middie and undersioney layers

Plant a mux of fast (pioneer type) rees and slow-growing ree species n a
manner that allows lor succession, or stagoer planbng Lo produce sinechune

Where possible avord abrupt changes in edge and intenor vegetation

Retan and preserve existing geophytes so that they may serve as seed

banks lor lar successional establishiment of Ihe species

Manage emergent woody Indipenous vegetahon 1o spesd o craabon of an
UEIEE Canopy

f planting shade-loving speces plant them in pockets in already shaded
weas 10 sorve as seed banks lor laler dispersal inlo curently exposed
weas

remember that not all speces would be found naturally along the entire
englh of the nver and vary planting accordingly

Hant apgropnate plants for paw

Jlar river zones e.q. emeargent agquabi
plants, sedges and reeds would be suitable for the splash zone near the toe

| the bank, whereas plants that tolerste lower levels of inundation will need
10 Dez placed hngher up the banks in the terraced zones or upper banks

Whera paricular understoray specses are not likely 10 establish themsclves
doe 10 sun Intolerance, i1 15 recommended that pockets of undorstorey
vegelation be estabashed in existing shaded arecas




Consider initial maintenance requirements of plants whose roots do not
reach the waler table. imigation may be required for the first two seasons
until the plants become established.

Schedule planting of instream vegetation al an appropriate time when there
is the least danger of severe detrimental inundation.

Source plants from genetically appropriate stock if possible. This may entail
contract growing of plants specifically for the project.

Plant material installed, should be of superior quality both in size and
health

Avoid where possible, the removal of woody indigenous vegetation. For
ease of access and mainlenance by land owners, an exceplion may have
o be made for selected paiches of woody climbing plants such as the
Spiny sphnter bean (Adenopodia spicata) which may need to be removed

Enforce legisiation prolecting against dumping of any kind of refuse
Prowde refuse bins for public recreational use and maintain them

Since the establshment of riparian vegetation is not an exact science,

ongoing monitoring Is required to ensure that differential colonisation rates
do not resull in the complete exclusion of some species.,

5.14.1 SUGGESTED PLANT SPECIES FOR INCORPORATION INTO

THE PLANTING PROGRAMME FOR THE IHLANZA RIVER

Grasses, reeds, sedges and mesic forbs, aquatic plants:

These plants will be suftable for re-vegetation of the channel section as they wil
tolerate periods of inundation and resist erosion of the channel substrale once
establshed. Care should be taken o choose plants that are sudable for the
particulyr level of inundabon and rate of flow and that they are of a suitably low
growing where security is an issue. Reeds and sedges should be monitored on an
ongoing basis as they shoukd form scattered pockets rather than dense stands of
impenetrable vegetabon

Marnscus congestus

Manscus dives

Juncus krausy

Cyperus denudalus (Winged sedge)
Isolopsis comua

Cyperus textifis

Cyperus albostnalus (Fovest star sedge)
Pycreus polystachyos

Eleocharus imosa

13

Fuirenia hirsuta

Ficinia lateralis
Zantedeshia aethiopica
Kniphofia roopert
Nymphaea nouchalV
Adiantum raddianum

Grasses:

Stenataphrum secundatum (Coastal BuMalo grass ) (good for swales)
Dactyloctenium ausirale (L M Grass)

Cynodon dactylond (Couch grass)

Oplismenus hrtellus (Basket grass) (Grows in dense shade on forast floor)
Setana megaphyila (Broad leaved Brstie grass) (Semi- shaded areas)
Spovobolus africanus (Ratstadl Dropseed)

Imperata cylndnca

Bulbs, herbaceous forbs and small shrubs:

Besides the grasses, these plants are essential to the establishment of a sodl
retentive undersiorey layer, but unike most of the grasses, many of them prefer a
shady posibons and so will either need to ba ncorporated into existing shady
areas or will have 1o be added 1o an area once canopy cover s established.
Cerlain species such as, Agapanthus and Clivia miniata will not be suitable in all
areas as they are Mely 1o be subject to theft unless legislation regarding their
protection is enforced,

Dietas grandiflora

Dietes becolowr

Commelina africana

Isoglossa ci¥ata

Centeda asiatica

Asparagus aspavagoxies

Albuca sp

Sansewvierra

Haomanthos atbiflos

Scadoxus puniceus

Velthewrua braclieata (near esfuary)
Jushcia capensis

Hypoestes anstala

Apium graveolens

Isoglossa cllans

Streptocarpus

Barena oblusa

Wahienbergra rivulans

Drimiospsus macwata

Plectranthus cllatus (Speckled spur flower)
Plectranthus hadvensis (Wild purple saivia)
Asystagia gangetica (Forest foxgiove)
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Larger shrubs and scramblers:

Thase plants form a middle layer in the forest canopy along with some of the
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Dvaceana hookenana,

Furrea odiusiiola

Rhus creveia

Floclianinus eckionw (spur lower)
Hlecliantnus ruicoses

MHvscus peddunculatus

Finscus Calyphiyfius

Metalaswr mumicata (Dune and estuary area)
Passenna movka | )

LIy SR Nensaes nx rubfora | )

Tree speces

Botanical name Common name

Erythema callea Coral ree

W OCCIOmntals Crossberry
Hppohromus pauciions HJ'\!"(‘)"(:"“.J\
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Srenrzia rcola
Ehkeberma capens: s

Dhospyros vilkosa

Akocanthera oppositofola

assme asathionca

FPartospocum viveehfiovum
Frovarhus Jon ‘h'l.'.hl
Demboiha obdongdolia

[NOSPYrOS natienisis

Euclea natalensis
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Khus chuxlensis
Buxus macowans
Mimise S ( affra

Euclea nalalensis

Combretum erythrophyifum

Cassme letragona
HNus glauca

Khus craniia
Apodtytes dvmichara
Olea woodkana
Maevua calfra
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[}

farconartnus camphorale
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| CHAPTER 6

OUTCOMES, COMMENTARY AND CONCLUSION




6.1 OUTCOMES

The purposes of this project were

. 1o plan the rehatslitabion of 2 small degraded urban stream in South Africa,
based on the Australian Stream Rehabillation process of Rutherfurd et al.
(2000); and

. o expenence and evaluate the process, scence and logistics involved in

rehabilitation planming in a South Alncan context (for the sake of future
urban niver rehabilitation progects )

There are a number of outcomes from thes process

6.1.1 KNOWLEDGE ON THE TRANSFERABILITY OF THE
AUSTRALIAN PROCESS

To ow knowledge, the completed progect represants the first South African river
rehabiddaton plan 1o be based entirely on the Australian Rehabilitation method,
and as such, represents a pilot trial

The application of the planning phases (Steps 1-9 of 12) of the method has
ndhcated that the rehabilitabion process provided in the Austratan Guidelines is
sufficently genaric and comgrehensive to be used as a hasis for South African
nver rehabiMaton projects, as long as the physical differences between Ausiralian
and South Afnican rivers, and the differant legal and socal frameworks of the two
countnes are laken into account. Overall, the Irial exercise has been bencofical,
despite excluding the detailed project plan and the implementation of the
suggestied mervenhions

The Austraban method equips both the inexpenenced and the specialist
practitioner with a senes of comprehensive, clearly motivated project Steps, each
of which compnses a structured set of Tasks. It represents a sound toolkit for
rehabiation planners al all levels, and has mmplict in it a senes of ‘checks and
balances which should elimnale the chance that major elements of Ihe process
mary be overooked, It is consilered transferable to the South African context,
and should be trialled in a number of situations 10 enable refinement and
modification of glements of the process for use in both wban and rural South
Afrcan  river  rehabilitation pecjects. A number of comments and
recommendations regarding the method are made in Section 6.2

Ihe questions which arse from the experience of underaking this project are
maostly specific 1o the South African milieu. For example, how possible is it withen
the current socio-economic and legisiative envronment to attempl a lrue river
rehabilitation exercise, how much support can one expect for a project in which
acological objectives are weighted simdarly 1o infrastructural and  social
objectives. what are the linancal and non-hinancial costs involved m planning,
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implementation and mainienance; what problems are encounterad along the way
that need to be considered at a higher level, or ncorporated inlo resource
management thinking?

It also became clear that to faciktale South Afncan rehabilitation projects, the
Austraban rehabilitation processes or others avalable from overseas (e.g
FISRWG 2000) would need to be supplementad with guidelinas which provided a
the contex! for rehabistabon within current South Alncan law (national to local
levels) and Department of Water ANMairs and Forestry iniatives, including
Ecoregional Classification (Thirion and Kleynhans in prep. ), Catchment
Management processes, classification of water resources, and Reserve
Determinabon  procedures Olher reguirements include details of relevant
national, provincial and local authorities; maps of ther junsdichons, drectones
of ‘who to contact’ when intiating a rehabilitation progect; how to interface a
project with programmes such as Working for Water and the River Health
Programmer;, and details of indigenous South African plants to use in
rehabidalion of the npanan 2one or bio-engineenng applcabons.

6.1.2 A REHABILITATION PLAN FOR SURFACE SECTIONS OF THE
IHLANZA RIVER

The rehabilitation plan for the Ihlanza River will provide the local authonty (Buffalo
Chty Muncipality) and the catchment community with adequate information on
which to base decisions regarding priority areas, final objectves, final designs
costngs, pnontisation, project management and implementation, in consultation
with specialists. This is considered a salisfactory outcome, within the Terms of
Rederence and the modest project budget (R160 000),

It is, however, unkkely that such a planning exercse woukl be easily repeated
unless the budget were significantly improved. Even if community volunteers were
10 drive such an initative, external funding would be required. For example, the
exercse requires specialist input for a number of the steps, particularly Step 3
(Assessment of Present State). Assuming that each of seven specialists (covering
hydrology, hydraulics, waler quality, geomorphology, npanan vegetation, fish,
invertebrales) required a minimum of a week minimum lor fieldwork, analysis and
reporting, this would represent a cost of up 1o R70 000 (excluding VAT). This is
the minimum specialist inpul requared. The time required for mappeng of the nver
and the landscape planmning, represents another high cost ~ in the order of R50
000. These costs exclude all project management (estimated at 100-150 days for
the planning phases, al a cost of ranging from hundreds to thousands of Rands
per day), meetings and discussions, information acquisibon, prioritisabon,
development of obyectives and strategies, design and costing of merventions,
acquisstion of conceptual designs, and documentation of the project




6.1.3 CAPACITY-BUILDING IN URBAN RIVER MANAGEMENT

A major outcome of this progect is that capacity has been balt within the Project
Team, the local authonly and the calchment community, 10 conssder rehalsMabon
of cily streams withen the broader context of their catchments, and as a subset of
urban river management. The rehabililation planming process has aso proveded a
process for the successiul integration of the eco-physical, social and infrastruciural

NS and considerabons

Commentary on the project process, and mecommendastions based on the

expanences of this project, s pgrovided for each step of the Austrahan process (as

summansed n Appendix 1)

Prior 10 addressing Step 1, a draft budgt and project plan should be drawn up
Ihese will provde an eady ahicabon of the feasibility of the process and the scale
at which it should be undenaken. Areas in which one s kkely to underestimale the
hime and funds requred for the progect Inchuade

I'he intention. In wban mver management, should be 10 balance the need lor
healthy waterways with the requirements of draining urban runoff, ensunng flood
ontrod, and provcing sanitation facihibes (cheefly sewers) Melbourne Waker, a
melropoltan waler service provider o Viclona Australa, descnbes  thou
management rabonale In respect o highly maodiied urban streams or drainages
as bong designed 1o provide an asset able to meet certain criteria’ hese
crilena nclude: (1) a Boodway and channel capacity able 10 manage flood and
dramage requiremeants of the catchment; (n) a sustanable and diverse physical
form capable of wihstanding some of the pressures generated by runofl from
increased development n the catchment, (m) a quakty of waler that mils impacts

tlems (wv) an extent of vegetahon cover abde 1o salisty
T

Oon downsire
stakeholders expectabions of this hwahly modided environment

M SCosy

hompson Bem

and Fluvial Systems 1999)

6.2 THE AUSTRALIAN PROCESS: COMMENTS
AND RECOMMENDATIONS

A number ol comments and recommendabons are perinent regarding the nature

and ordenng of the process. While these may be considered progect-specific, they

are presented here as advice for rehabilitation prachlioners usang thes gusdelne for

thes work i semilar urban nver envwonments in South Alnca

Fustly. a rehabiitabion project such as the Ihanza would benefit enormously from
a fultime or part-ime coordinator. This person would be tasked with progect
management and maintanng conbinuity within the planning and implementabon
phases. This individual could be tasked with a number of ime-consuming lasks
which requee ongoing work and commiment, and are oo costly 1o employ
specialists 1o do For example, relabonship building. capacity building  and
information shanng withan the community and other stakeholders. In other parts of
the world, ndmduals have been appoinied 10 oversee the restoration of a nver
sysiem or up 1o a decade ;lhoulun pers. comm ) Further to thes. and with the
expenance of this project, the recommendabon (o local authonbes would be that
they appoint one individual t© oversee their City's nivers. This person would be
responsible for limson between all the dilferent (and disparate) dreclorales withen
the authonty whech wore concemed with some aspact of the river managomenl

. Information and data gmhering, revsew and collabion

. nveshigabon of the legaities of nver rehataidaton in the relevant regon

. nial plotting of the nver course using avalable maps, aenal pholographs
and Global Fosiionming System (GHFS ) mstromentation

. Veqgetation and substrate mappeng

. identibcabon of and interachon with relevant role players and stakeholders

. Coordnation of the project speciabst leam

. Review and checking of specalst informabon, and impoting  ths
INformaben INlo & reportang formul

. Hhotography and videoing | vanous sites

. Objective-seting and ransferral of obyechives onto maps

. Landscape planning and GIS mapping

When prepanng budgels and progect plans, o is necessary 1o conskler what
spociabst input 15 requred, 1o add ime for Inese indivacduals onto the badget, and
0 coordinale Ihea sampling or survey daes where possible This is cost effective
simphlies the process of data acquisition, and optimises indormation transfer and
shanng. Ideally, two samphng sessions should e included. one in Sumemer (o
hah flow pernods) and one in winter (or low low penods ). If only one s possilée, 4

md-summer sampie 1s preferable

Once the budget and project plan have been read and apgwoved by the relevant
auvlhonbes, prachlioners or lead agents, Iwo grocesses can begin in paraiel: The
development and shanng of a vision and a gosl for the project (Steps 1 and 2

andd the acquisihon of miormabion  pertaneng 1o the project, mcluding maps
orthophotos, aenal photographs, flow records, waler quality data, histon
photographs, anecdoles, design drawings, planning repons, el

The development of the Vision and the Goal (Step 1) provides the project with an
idhial focus, and 18 an imponant undertaking both for the specalists and no
speciaksts. It is cniical In thes step 1o identiy what one wishes 10 achieve with thy
progect: rehabditation or remediabion

The shanng of the Visson and the Goal is a public paticpabon-lype process and
could add sgnficant me and financial costs 10 the project iIf not deall with
wagmatcally. Where budgels are imded and there ave no volunteers to assist
wilh this step, o 18 advised that it s altempted al a laler stage in the progect, once
thare Is suffickent sclentific and technical information on which  Interested
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individuals can base their comments and inputs on. In the Inlanza Proect, the
goals were shared with the publc with the help of media articles

Once the information has been collected, the initial stages of mapping the river
course (planform, channal width, channel depth, substrate, infrastructure) should
ideally precede Step 3 (Division of the river, construction of a template of what the
stream should look like, descrption of the present condtion of the river,
production of maps). Depending on the amount of background indormation and the
quality of the mapping instrumentation and software available, this can be a time-
consuming task, which is ongoing throughout the project

It woukd be most useful to have the map/s in draft form as a basis for the division
of the stream into reaches and segments. They woukd also serve as a templale
onto which specalists could record their site-specific information (e.g. sampling
points, fixed point pholographs. cross seclions, areas of concem, habital and fow
types, eic.)

Step 4, the identification of the stiream’'s main assels and problems, comprises a
number of tasks which were considerad difficult 1o perform meaningfully n the
current projact. in the g of the extensive degradation of the stream. This
comment s of relevance particulady in highly-mpacied urban stream systems. in
which few of the nalural or pre-impact features of the river (i.e. ‘assets’) reman
This makes o gifficult to identify ‘problems’ which are defined in lerms of assets. In
these urban environments, Step 4 could possibly be modified to answer the
queston * What are the stream’s ecophysical assels, and what threatens these?”

In these instances, ecophysical assets should be defined as those river features
which contributle {or coukd potentially contribute) 1o the healthy functioning of the
nverine and ripanan ecosystem, even if these features are unlikely 1o have been
present under natural conditions. Ecophysical threals or problems would then be
defined as those features or processes that Bwealen the assels.

Betwean Step 4 and Step 5 (prioritisation), it is recommended that the Future
Allainable State (FAS) be considaered, on the basis of

. The reconstructed or approximated ‘Natural State’

. The Presenl Ecological State as determined by the specialist team

. The trajectory of change.

The FAS prowdes a guideline for the selting of objectives

One s then n a position 1o priortise river reaches and segments, using the
principles in Step 5 as a guideline. The prioritisation matrix provided in the
Australian guideline was however considered to be inadequate for the purposes of
the Ihlanza River; and provided somewhal ambiguous priorities. For example, the
specialist team felt that as waler quality was the key limiting variable in the river,
waler quaity remediation shoukd be amongst the top prionities for the thlanza
River. For this reason, Reach 2 - where the objectives included a detention basin
and biological fillrabion system - would have been gven a high priority, as an area
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in which a key problem coulkd be addressed (l.e. without waler quality
improvement, any other rehabitalion would be meanngless). However, in lerms
of the prositisation malrix (Secton 315 Table 3.1), Reach 2 emerged as lhe
lowest priority reach for intervention

A more complex method of assessng the numerous crileria involved In
prioritisabion is considered necessary. Pariculady if the project or nver were
polbcally, economically or socially important, the prontisation process provided in
the Manual would need 1o be augmented with a procedure which look into
account, and appropriately weighted, all crileria for consideration in Ihe
prioritisation exercise. A Multi-Criteria Decision Analysis (MCDA - type tool would
be appropriate for this exercse.

Step 6. the identification of sirategies 1o protect assets and improve the stream, is
appropriate al this poinl as it dwects thinking and planning at the scale of the
whole system under consderation. if one does not firsl plan at ths level, the more
detailed interventions are kkely to be uncoordinated and ad-hoc

The selting of obyectives (Step 7) s a process borne in mind from the earliest
stages of the project. The objectives are often in people's minds long before the
project actually begins. it is a good «dea 1o record these ieas and desires at any
time dunng the project process. so that they can be reassessed for their feasibility
during the objective-setling process. To enable one 1o address Steps 8 and 9,
measures to meet the objectives noed to be considered. conceplual designs
considered, and broad-level costings supphed.

Step 8 requires an answer to the question “are your objectives feasible?”. This
answer is likely 10 be basad on the broad costings, conceplual desgns, legal and
other constraints, and other potental negative effects of the recommended
rehabilitation measures

Step 9, the detailed design, represents the beginning of a second project
management plan and requires the assistance of individuals with skils in this
arena.

6.3 CONCLUSIONS

This rehabilitation planning exercise has been valuable in assessing and venfying
the applicability of the Australian rver rehabiMaton guidelnes to South African
rehabilitation projects. It has also lnghlighted areas in need of further development
or guidance wilhin the methods and the process sedl.

The project has buill capacity in river rehabilitabon practice in the Project Team,
certain members of the catchment community, and certain officials in Bullalo City
Municipality. it has helped 1o engender an awareness of the lhlanza River as a
continuum, an ecosystem which needs to be cared for and maintained, a comdor
which could be percewed as a socal assel rather than an urban dran
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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 ripanan buffer strips and nver beds have contnbuted

to the toll of badly degraded rivers. The costs of poorly functioning rivers are largely ,
externalised in any development activities, and so unknown. At present, there is not a 4
developed science to deal with this in South Africa. There are no guidelines for, or even

general principles, guiding such rehabilitation. The aim of this project is to pilot river
rehabilitation in the Western Cape and to develop generic guidelines for rehabilitation

while at the same time building capacity for the science in 2 students
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