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The Go George project has its origins in the development of the George
.VOJDJQBMJUZJOUIF8FTUFSO$BQFAT4BOELSBBM.PCJMJUZ4USBUFHZ*OJUJBUFE
JO   UIF QSPKFDU SFDPHOJTFE UIF OFFE UP FYQBOE UIF PSJHJOBM TDPQF
into a mobility strategy that encompassed the entire George area. The
project evolved into a transformative process that would turn the taxi inEVTUSZJOUPBGPSNBMJ[FEQVCMJDUSBOTQPSUTZTUFN
The result was the Go George system, a network of trunk and community routes that were negotiated with the taxi industry and subject to a
full public participation process. The project had the full support of the
8FTUFSO $BQF  QBSUOFSJOH (FPSHF .VOJDJQBMJUZ XJUI UIJT JOJUJBUJWF8JUI
the successful application for public transport related funding from the
Department of Transport, all three spheres of government became committed to the roll-out of a conventional bus system to replace the existing
informal taxi operations.
The paper will discuss the technical detail associated with the modification including front door access, universally accessible side door arrangements, remote door control, wheelchair bay and restraint configuration,
priority seating provision, internal variable message board, and general
seating arrangements to enhance passenger travelling comfort.
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Stormwater management is an essential municipal function, not given
enough attention in many municipalities. It becomes particularly important when people desperate for housing invade apparently available
land. The paper will trace the constitutional and legislative stormwater
mandate, give a brief overview of the hydrological factors involved (without being a lecture on stormwater hydrology) and highlight some misunderstanding of those factors.
"TJNQMFEFUFOUJPOTUPSBHFFRVBUJPOXJMMCFQSFTFOUFE XJUIEJTDVTTJPO
PO NJTBQQMJDBUJPO PG UIJT FRVBUJPO5IF GPDVT PG UIF QBQFS XJMM CF UIBU
stormwater management must be implemented, but implementation
must be rational, and stormwater management must be integrated into
the wider developmental policies of the municipality.
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Changes in rainfall patterns, rising sea-levels, population growth, and
economic activity are driving an increase in demand for flood risk forecasting and possible mitigation engineering. This paper will present the
development, implementation and on-going fine-tuning of a flood early
XBSOJOHTZTUFN '&84 GPSUIFF5IFLXJOJ.VOJDJQBMJUZ"MUIPVHIJOJUJBMMZ
considered as an early flood warning system, it now has now developed
JOUPGBSNPSF BTTJTUJOHXJUIJTTVFTTVDIBTXBUFSRVBMJUZ SJTLBTTFTTNFOUT 
and real-time forecasting and data management.
This paper will highlight the innovative approaches used to implement
BOENBJOUBJOUIF'&84TZTUFN*UJTJNQPSUBOUUPOPUFUIBUBMMTPGUXBSF


used is open source (freely available) and can run on a single laptop, thus
FMJNJOBUJOHöOBODJBMDPOTUSBJOUT5IF'&84UPPMTBMMPXFOHJOFFSTUPTUFQ
into the future, and provide decision-makers the opportunity to make
sound and effective decisions. This will allow responders to carry out the
SFRVJSFENFBTVSFT UPBWPJENBKPSFDPOPNJDMPTTBOE NPSFJNQPSUBOUMZ 
loss of life. This innovative approach is part of the future for engineers,
and this paper will provide some practical guides for those wishing to
implement a similar system.
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The role of the municipal engineer often changes in a community-based
project. In a project such as Die Kraal, there is a rich history associated
with the land and, thus, any developmental decisions made without the
input of the local people will be met with resistance by the community.
In my session, I hope to communicate some of the challenges faced on
this project and similar community-orientated projects, and how the muOJDJQBMFOHJOFFSJTPGUFOSFRVJSFEUPBDUBTBNFEJBUPSCFUXFFOUIFDMJFOU
and the community.
The project at Die Kraal has forced me to be a journalist, a historian, a
confidant, and an engineer. This project demonstrates that there is more
to the municipal engineer than just the design of services. Seeing that
there is ongoing economic, social, environmental, and political change in
South Africa, it is up to us, as engineers, to modify and adapt our practices
accordingly. Because of the multi-faceted nature of this project, it is evident that the face of the municipal engineer is changing.
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In order to secure its water supply through cyclical drought conditions,
the Overstrand Municipality has decided to treat the iron and manganese
rich groundwaters available in the area.
Conventionally, iron and manganese are oxidised chemically and then
removed as precipitates. This process is, however, expensive and can
pose operational challenges. An alternative process that offers distinct
advantages is biological treatment, with lower capital investment reRVJSFNFOUT DPNCJOFEXJUIMPXFSPQFSBUJOHDPTUT
Following pilot plant testing on a borehole in Kleinmond, a full scale 10
.͉ECJPöMUSBUJPOQMBOUXBTDPOTUSVDUFEBEKBDFOUUPUIFFYJTUJOH1SFFL
TUPFM8BUFS5SFBUNFOU1MBOU5IFQMBOUXBTDPNNJTTJPOFEJO+VOF
and has provided a cost-effective and innovative means of securing the
(SFBUFS)FSNBOVTBSFBTXBUFSTVQQMZSFRVJSFNFOUT JOTVSJOHUIFNVOJDJ
pality for future droughts.
0#+&$5*7&0'5)*41"1&3
To inform the audience on the largely unknown process of biofiltration
of potable water supplies, which is receiving increased attention from
NVOJDJQBMJUJFTJOUIF8FTUFSO$BQFBOE&BTUFSO$BQF5PQSPWJEFMFTTPOT
learnt from the design, commissioning, and operation of the PreekstoelPlant. To specifically present the operational results of the plant providing the actual costs incurred, and the results of the process.
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South Africa has made great strides in providing clean water for everyPOF )PXFWFS  XBTUF XBUFS EJTQPTBM IBT MBHHFE UIJT &YQPTVSF UP EJSUZ
XBUFSDBODBVTFEJTFBTFBOEEFBUI.BOZPVUGBMMTFXFSTJOTUBMMFEPS
more years ago are now under congested urban areas, have deteriorated,
are semi-functional, have collapsed, or are about to collapse. The risk to
public health and safety as well as environmental pollution is serious.
8JUI4PVUI"GSJDBTöSTUPVUGBMMTFXFST UIFSFXBTMJUUMFJEFBPGUIFJSTFS
vice life or how to predict this. The technology to provide data for assessing their condition and the knowhow to predict their remaining life is
now available. CCTV inspections plus laser and sonar profiling means that
defects can be described in terms of their location, extent, and severity.
8JUI JOWFSU BOE HSPVOE MFWFMT BEEFE UP UIJT  TFXFST DBO CF FòFDUJWFMZ
managed and maintained and their residual strength and remaining life
predicted.
The value of condition assessments is that the municipal engineer, or
his representative, can make technically sound decisions on the repairing, rehabilitating, or replacing of sewers based on social, environmental,
practical, and economic constraints. A strategy of rehabilitating existing
sewers and simultaneously installing new sewers where existing capacity
JTJOBEFRVBUFPSGPSOFXEFWFMPQNFOUTXJMMBDDFMFSBUFUIFQSPWJTJPOPG
sanitation for all in South Africa.
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5IF$BQF'MBUT"RVJGFS $'" DPWFSTBOBSFBPGLNBOEDPOTJTUTPG
øVWJBM NBSJOF BOEBFPMJBOUFSUJBSZBOERVBUFSOBSZTFEJNFOUBSZEFQPTJUT
of the Sandveld Group, which unconformingly overlie weathered Malmesbury Group and Cape Granite Suite basement rocks.
5IF$'"SFDIBSHFTFYUSFNFMZRVJDLMZBOEIBTBSFMBUJWFMZMPXSFTJEFODF
time. The nature of urban expansion on top of it poses an ongoing pollution threat. This large resource of groundwater has deteriorated over
the past decades and is now non-potable in certain areas, with varying
levels of contamination, due to pesticides and fertilisers from agricultural
practices, wastewater treatment plants, informal settlements, unlined or
leaking canals, and stormwater run-off.
5IF%FQBSUNFOUPG8BUFSBOE4BOJUBUJPOSFRVFTUFE6NWPUPBTQBSUPGUIF
4VQQPSUGPSUIF$POUJOVBUJPOPGUIF8BUFS3FDPODJMJBUJPO4USBUFHZGPSUIF
8FTUFSO$BQF8BUFS4VQQMZ4ZTUFNUPEFWFMPQBTUSBUFHZUP SFNFEJBUF
UIFDVSSFOUTUBUFPGUIF$'" SFTUPSFFDPTZTUFNGVODUJPOJOH  FYQBOE
TNBMMTDBMFDPNNVOJUZTVQQMZBOE VTFGPSCVMLTVQQMZUISPVHIBSUJ
öDJBMSFDIBSHFBOEPSBRVJGFSTUPSBHFBOESFDPWFSZ5IJTQBQFSQSFTFOUT
BOBQQSPBDIUPVSCBOBRVJGFSNBOBHFNFOUUIBUUBLFTJOUPBDDPVOUUIF
realities of growing urbanisation, informal settlements, industrial development, and urban agriculture.
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(Mr) Nick Graham
(Ms) Ilana Jansen Van Rensburg
Development Charges (DCs) have always been a contentious topic for
municipal engineers, and are inconsistently applied. National Treasury introduced a Draft Policy Framework for Municipal Development
$IBSHFTJO CVUUIJTIBTOFWFSCFFOöOBMJTFE8JUIUIFJOUSPEVDUJPO
PGUIF4QBUJBM1MBOOJOHBOE-BOE6TF.BOBHFNFOU"DUJO UIFSFJTB
need for standardisation in the calculation and application of DCs.
8IJMF/BUJPOBM5SFBTVSZJTJOUIFQSPDFTTPGESBGUJOHMFHJTMBUJPOUPJO
troduce some standardisation, there is still much debate and confusion
around what DCs are for, what their legal basis is, how they should be
calculated, and how they should be implemented.
This paper draws on experience in drafting DC policies at national,
provincial, and municipal levels to provide the rationale and legal basis
for DCs. The paper will identify and discuss the contentious issues surrounding DCs:t8IPTIPVMEDPWFSXIJDIDPTUT
t)PXTIPVMEUIFZCFDBMDVMBUFE
tShould socially beneficial land use changes pay the same as commercial land uses?
t4IPVMEUIFSFCFEJòFSFOUNFUIPETGPSEJòFSFOUTJ[FEEFWFMPQNFOUT
t8IFOBOEXIZTIPVMEFYFNQUJPOTCFHSBOUFE
The paper concludes with a motivation for municipalities to
adopt simple, clear, and coherent policies to ensure municipal
financial sustainability.

Urban and Regional Planning responsibilities have been assumed by
newly established and existing local municipalities. Of these municipalities, many do not have the financial means to employ full-time Urban
and Regional Planners to manage these responsibilities.
Recognising the need for capacity building in physical development
planning at all levels, including all local, district, and national authoriUJFT GPSFRVJQQJOHUIFNXJUIBVTFSGSJFOEMZBOEDPNQSFIFOTJWFVTFS
guideline, the project will assist in carrying out their Urban and Regional
Planning duties and associated responsibilities.
The project is proposed to serve in this need, although it is not aimed
at training engineering staff to become Urban and Regional Planners
but rather to enable them to engage with planning specialists. The
purpose of this project is to provide an understanding of Urban and
Regional Planning and associated practices, the policy and legislative
framework that it accompanies and the implications it has for spatial
development, transportation, the environment, land development and
layout planning, the provision of engineering services and housing,
sustainable development, statutory planning processes, etc..
A basic knowledge of this will build capacity within staff working in
related disciplines. The project will also inform all parties involved of
the changes SPLUMA will bring and attempt to guide them through
the transition from the old legislation towards an integrated approach.
Thus, the project will contribute to changing the face of the municipal
engineer from an Urban and Regional Planning perspective.
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(Mr) Kevin Meier

(Mr) Louis Roodt

Conventional water resource development options in South Africa are
proving to be increasingly more difficult to implement. Feasible sites for
new dams are becoming scarce. Variability in runoff, impacts of climate
DIBOHF BOEUIFQSPWJTJPOGPSFOWJSPONFOUBMXBUFSSFRVJSFNFOUTBMMJN
pact on the sustainable yield from surface water schemes.
5IF /BUJPOBM %FQBSUNFOU PG8BUFS BOE 4BOJUBUJPO  BOE8BUFS 4FSWJDF
Providers, are investigating alternative sources of supply, one of which
JT TFBXBUFS EFTBMJOBUJPO 6NHFOJ8BUFS IBT SFDFOUMZ VOEFSUBLFO B GFB
TJCJMJUZ TUVEZ PG UXP QPUFOUJBM  .͉EBZ 3FWFSTF 0TNPTJT 30  EF
salination plants near Durban. Of 11 sites identified initially, two were
found to be the most suitable for feasibility study, namely one at TonHBBU  LN OPSUI PG %VSCBO  BOE BOPUIFS BU UIF -PWV 3JWFS &TUVBSZ
LNTPVUIPG%VSCBO 
"NPOUITFBXBUFSRVBMJUZNPOJUPSJOHQSPHSBNXBTVOEFSUBLFOUP
EFUFSNJOFUIFXBUFSRVBMJUZGBDUPSTUIBUXPVMEJOøVFODFUIFEFTJHOPG
the pre-treatment system. Brine dispersion modelling was used to assess
the dispersion characteristics of the resulting brine that would be discharged to sea. The integration of the desalinated water into the existing
potable water supply system was also investigated, both from a phasing
BOEGSPNBXBUFSRVBMJUZQFSTQFDUJWF30EFTBMJOBUJPOPGTFBXBUFSBQ
pears feasible at both sites. The estimated capital cost is in the order of
3CJMMJPOQFS.͉EBZQMBOU"QBSBMMFM&OWJSPONFOUBM*NQBDU"TTFTT
ment (EIA) is currently in progress.

1SJPSUP UIFNVOJDJQBMFOHJOFFSPGUFOBDUFEBTJGTPWFSFJHOJNNV
nity still existed. This is the outdated doctrine that the sovereign or state
cannot commit a legal wrong and is immune from civil suit or criminal
prosecution. The Bill of Rights, as stated in the Constitution, No 108 of
1996, set out to change the face of the municipal engineer from an absolute authority to a reasonable and responsible person. The conduct of the
reasonable engineer is an element in determining negligence.
Legal duty arises from a number of grounds: the Constitution, statuUPSZEVUZ BOEDPNNPOMBX4FDUJPOPGUIF$POTUJUVUJPOTUBUFTUIBU
iFWFSZPOFIBTBSJHIUo B UPBOFOWJSPONFOUUIBUJTOPUIBSNGVMUPUIFJS
IFBMUIBOEXFMMCFJOHw5IF0DDVQBUJPOBM)FBMUIBOE4BGFUZ"DUJO4FDUJPO
SFRVJSFTUIBUUIFFNQMPZFSFOTVSFUIBUiQFSTPOTPUIFSUIBOUIPTFJOIJT
employment who may be directly affected by his activities are not thereCZFYQPTFEUPIB[BSETUPUIFJSIFBMUIPSTBGFUZw5IFMJBCJMJUZPGUIFMPDBM
authority with respect to road safety has been highlighted in a number of
court cases; collectively known as municipal cases.
An ethical dimension also arises from the ECSA Rules of Conduct that
SFRVJSFPGSFHJTUFSFEQFSTPOTUPFYFDVUFUIFJSXPSLXJUIJOUFHSJUZBOEJO
accordance with accepted norms of professional conduct.

7+(86(:$67(:$7(5,1)/8(17
&+$5$&7(5,6$7,21)257+(&203$5$7,9(
&267(9$/8$7,212)685)$&(9(5686),1(
%8%%/(',))86('$(5$7,21
(Mr) Ian Pollard

"DUJWBUFE TMVEHF IBT CFFO UIF QSPDFTT PG DIPJDF PWFS UIF MBTU  ZFBST
for the treatment of municipal wastewater, due to its ability to produce
TVQFSJPSFõ
VFOUPWFSSJWBMMJOHUFDIOPMPHJFT"DUJWBUFETMVEHFUSFBUNFOU
is dependent on cultivating and maintaining a microbial biomass that
SFRVJSFTUIFJNQBSUBUJPOPGPYZHFO XIJDIJTHFOFSBMMZBDIJFWFECZNF
chanical means with concomitant energy costs.
8JUI UIF SJTJOH DPTU PG FMFDUSJDJUZ BOE BEWBODFT JO BFSBUJPO UFDIOPM
ogy, there is a growing interest in more efficient aeration systems, one
of which is fine bubble diffused aeration. Although this technology is
generally more expensive than conventional surface aerators in terms
PG$"1&9 PQFSBUJPOBMMZJUJTNPSFFó
DJFOUSFRVJSJOHMFTTFOFSHZXJUIBO
FRVJWBMFOUBFSBUJPOJOQVU
The main objective of this paper is to show that the designer of a wastewater treatment facility can only execute a proper modelled comparison
between the two mentioned technologies with representative diurnal
influent characteristics and it shows how such data was used to do such a
DPNQBSJTPOGPSBNFEJVNTJ[FENVOJDJQBMXBTUFXBUFSUSFBUNFOUXPSLT



'(6,*1,1*(&2()),&,(17,1)5$6758&785(352
-(&76:,7+7+(86(2)6867$,1$%/(&5,7(5,$$1'
*5((1(5(1*,1((5,1*62/87,216
(Mr) Shian Saroop

Globally, the construction industry is one of the main contributors to the
depletion of natural resources and a major cause of unwanted side effects such as air and water pollution, solid waste, deforestation, health
IB[BSET HMPCBMXBSNJOH BOEPUIFSOFHBUJWFDPOTFRVFODFT )BSWFZBOE
8BZOF  
In order to stay competitive and to meet upcoming stricter environNFOUBMSFHVMBUJPOTBOEDVTUPNFSSFRVJSFNFOUT EFTJHOFSTIBWFBLFZSPMF
in designing civil infrastructure so that it is environmentally sustainable.
The changing roles of engineers will be highlighted, in order to react to
changes in climate.
Mainstreaming environmental aspects and incorporating the eco-efficiency concept into various stages of infrastructure development have
not been considered as much as they should have been. This paper looks
at the effects of climate change on infrastructure and the changing role
of engineers. It aims to demonstrate the use of sustainability criteria on
infrastructure projects and proposes green engineering solutions that
can be used on township infrastructure projects.
This paper focuses on the concept of eco-efficiency in infrastructure design that promotes the use of the greener engineering options, enabling
IJNIFSUPDIPPTFUIFPOFMJLFMZUPZJFMEUIFCFTUQFSGPSNBODFXJUIUIF
least environmental impact. The recommended green practices,proposed
on infrastructure services design, would place fewer burdens on the environment, thus contributing to sustainable infrastructure service delivery.
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*.&4" JO BQQPJOUFEUIF/86 1PUDIFGTUSPPN$BNQVT UPEFWFMPQ
Capacity Building Guidelines for Urban and Regional Planning in Municipal Engineering Departments. From the outcome, the impact and importance of SPLUMA on the changing face of the municipal engineer and his
staff was identified as one of the major forces that will direct and redefine
the role of the municipal engineer.
41-6." "DUPG BOEJUTOFXMZQSPNVMHBUFE3FHVMBUJPOT QVC
MJTIFEPO.BSDI SFQSFTFOUUIFöOBMDIBOHFTJOUIFMBTUCBTUJPO
of the planning legislation that dates back to 1986 (previous political dispensation) but that still guided statutory planning within the municipal
TQIFSFPGHPWFSONFOUBGUFSEFNPDSBUJ[BUJPOJOUIFQFSJPEUP
The fact that the municipal engineer will have to assume a new role that
implies involvement in all facets of spatial planning and statutory planning necessitates that the role of the municipal engineer should be relooked, re-assessed and redefined.
The redefined role of the municipal engineer and its staff will now entail a trans-disciplinary involvement within which the municipal engineer
will be co-responsible for sustainable spatial development involving
more than setting of levels of infrastructure and services, bulk engineering infrastructure planning, internal infrastructure reticulation systems,
system management and operational responsibilities and the calculation
of development and engineering service contributions.

Services laid underground are indispensable for supplying the growing
VSCBO QPQVMBUJPO 8BUFS  TFXBHF  PJM  HBT BOE FMFDUSJDJUZ  GVODUJPOJOH
telephone and communications networks have to be connected to the
households in an ever increasing speed without disrupting the existing infrastructure. A major challenge for many cities in South Africa is to
build functioning sewage systems and, at the same time, preserve the
FOWJSPONFOUBTSFRVJSFECZUIF8BUFS"DU0OUIFPOFIBOEUIJTNFBOT
extending the length and capacities of existing sewer networks, and on
the other hand this means building treatment plants to appropriately discharge the sewage into a river or the ocean.
Trenchless technology offers various economic and ecological benefits
when installing these systems underground: It can be used in all geological and hydrological ground conditions and particularly in deep installaUJPOEFQUIT8BTUFXBUFSJTGFEGBSPVUJOUPUIFTFBXIFSFUIFTFMGQVSJGZJOH
power of nature dilutes the treated water. Trenchless outfall technology is
used to take the wastewater into the sea.
This paper shows different trenchless installation methods and highlights how trenchless technology is used to build state-of-the-art sewers
as well as sea intakes and outfalls. The latter are not only needed for the
water-sewage-cycle but also for building e.g. desalination plants, which
become ever more relevant for the water supply in South Africa.
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(Mr) Hilton Scholtz

(Mrs) Isa Thompson

Metal theft has become a major headache for municipalities. Anything
UIBUJTOPUXFMEFEVTFEUPCFUIFQSJNFUBSHFU)PXFWFS UIJTJTOPMPOHFS
the case. All metal items have become the target of thieves and vandals.
Even the re-enforcement in concrete is no longer spared. Industry’s answer was alternate materials, but this also now proves to be problematic.
The origin of this needs to be further investigated and most of the blame
JTQMBDFEBUBOJODSFBTFJOESVHVTFBOEPUIFSBOUJoTPDJBMCFIBWJPVS
Looking at the City of Cape Town’s approaches may assist other cities to
improve on what was used. The city employed a multi-pronged approach
and had some successes. One way was to look at the legal aspect as well
as the social and engineering aspects. Cities are increasingly under pressure to deal with metal theft as more people opt to litigate when they are
injured due to open manholes.
The city also established a metal theft unit that deals with the enforcement of anti-theft operations. The City also revised the engineering standard for covers and frames to assist in the prosecution of those caught in
possession of City property. Cities are evolving as urbanisation increases.
8FBMTPOFFEJOOPWBUJWFBQQSPBDIFTJOEFBMJOHXJUIUIJTQSPCMFN

5IF%FQBSUNFOUPG8BUFSBOE4BOJUBUJPO %84 CFHBOUIFEFWFMPQNFOU
of water reconciliation strategies for towns, villages and clusters of villages in 2008 and concluded the first phase in 2011. Phase 2 started in
2012and aims to monitor the progress with the implementation, and to
support the maintenance, of these water reconciliation strategies for all
towns and villages.
Recommended interventions to improve the water supply situation
included putting in place water conservation and water demand management measures; upgrading infrastructure; groundwater and surface
water development; water trading and re-use; desalination of sea or
brackish water; and rainwater harvesting.
The available data and information for monitoring and evaluation of
the implementation of the strategies differ significantly between the
provinces, and between individual towns. This paper reports on lessons
learnt from the development and implementation of these water reconDJMJBUJPOTUSBUFHJFTJOUIF8FTUFSO$BQFBOE&BTUFSO$BQFQSPWJODFT
The implication of the differences is that the monitoring and evaluaUJPOQSPDFTTGPSNPTUSFDPODJMJBUJPOTUSBUFHJFTJOUIF8FTUFSO$BQFSVOT
smoothly, while the difficulties of collating the relevant data persist in the
&BTUFSO$BQF)FODF UIFRVBMJUZPGUIFPVUQVUBOEUIFEFUBJMPGUIFFWBMV
ation of the progress of implementation differ significantly.



