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The ohjectives
of the
Water Research
Commission

In terms of section 2(3) of the Water Research Act
1971, (Act No. 34 of 1971) the objectives of the
Commission are “to coordinate, to promote, to en-
courage or to cause to be undertaken, as determined
by the Minister specifically or in broad outline,
research in respect of:—

(a) the occurrence, preservation, conservation, utiliza-
tion, control, supply, distribution, purification, pollu-

tion or reclamation of water supplies and water;
(b) the use of water fori—
(i) agriculiural purposes;

(ii) industrial purposes; or
(iii) urban purposes”.

Section 3(1) of the above-mentioned Act describes
the functions of the Commission and stipulates inter
alia that the Commission shall “accumulate,
assimilate and disseminate knowledge in regard to
the results of such research and the application
thereof, and promote development work for the pur-
pose of such application.”




Contents

Objectives of the Water ReSearch COMMISSION ....ccciiiiioieiiescersecieiieseactaeseaneesssereesansssessesssnssnsssssssnssnssnsssasansessen 2
Letter of Submission to the Honourable the Minister of Environment Affairs and Fisheries .......ccccouenueen. 6
Members of the Water Research COmMMISSION .ooiiiiiiiciieeeteetrrers e s be st s sa e ss s s e e e e st eans seemeese s s be s anan 7
Chapter 1: TRE YEAT IN FTEVIBW ...ttt sttt en e ee e er sttt st an s nnenesbeen 9
NEW TESEATCH PrOJECIS ittt ittt sttt rraee s re e s et e s bt e e aesaae s caseeensessssasasensnsesenansnsraseessansaressnssansananss 9
Establishment and utilisation of centres of eXPertiSe ...t s san e 10
Highlights Of SOME GCHIVITIES .eecciiiiiiie ettt st saeesa s e e e e sbesssaabeesbesasnssessserssesnesssenbanssnannen 11
New impetus on rainfall stimulation rESEAICH ...ttt e st s e r e s re e s e enanes 11
Atlas on agrohydrology and -climatology publShed ... e e eaee s 12
First national hydrological SYMPOSIUM ...ttt cc e ee et irecera e e s es s saseesabe e s eassee e basasennnessnnneeas 12
Register of South African hydrological data SOUICES ........cccvvriviiriiriiee i ccnt s sescnsressesressessesssseeesescssassesesans 12
Workshops to establish the needs and priorities for irrigation research ......c.occcverieviieecvccnnince e 13
Comprehensive publication on nutrient removal activated sludge ProCEeSSES ....ccvviccvierverinicnicrniiinensennnas 14
New technology for wastewater treatment in the textile INAUSIIY e 14
Research on the contribution of mine dumps to the mineral pollution of the Vaal Barrage .......cccceevnnnene 15
Research on leak detection in water supply distribution SYStEMS .. e 15
A further investigation into the desalination of efflUentS ...t s 15
Chairman and Commission members appointed fOr @ NEW tEIMN .....cvciiirievei e srseeesnnessestrsesveesbeenns 15
PrOf VOISTEI FEHITES .oiiiiiiri ettt seere e e s eaee b e s b e st e e saesaa e s s eassessbesnbeassbesnssonsenesrbeenntenasssansessnsen 16
Chapter 2: Research on surface Rydrology ...ttt 17
070 2V o) =T 4 Lot I o) g o] o] =T o] £ TN OO OO O STUO 17
Guide for the report Surface Water Resources of SOULA AFFICE ..o ecireriiiiisicesreecne et sesssescsre s e enenns 18
New projects ON SUMACE RYAIrOIOQY .cicerrecrr it r s ctr s s reeessbeesns s e e s st eseraeateanssesassessnsessassenneransasansessenn 18
VISTHNG SCIBNTIST et e s e e ca e s n e r et st s s e sh s b e b e b e 19
List of research projects on SUITACE NYATOIOY ..oicvircir i ctcercre s e et sssae e s be e s s e saee e e s eabes sbeesanen 19
Chapter 3: Research on ground Water ...t snss e sasssnssas 20
Ground-water models as an aid to study South African aqUIfErS ..o erren e e saneenen s 20
NEW TESBAICH PrOJBCIS oiiiiiicciiiiiicriri et erctne e rree e e s ra v re s e e s seaesesessaeesbaesassae e sesnaa s nstseensases ensanasansssnansnssrasatns 21
List of research projects On GroUNT WEALET ... icccicrirre st se st s s e e se s e etae s besessse s e e ssbanesbessarennsnensre 21




Chapter 4: Research on hydrometeorology ... i 22

Research on rainfall SHMUIATION .o i ccnir it ices e seeseeseses e vrassersestassesreanassarsesssasisnssressnasessesseasmesseresansanesnenn 22
ReS5earch N droUght OGCUITENCES ..uvvievvierrsisenresrseseesesasretrsssesssssssessstsessasessssnssssssenssessssnssssnsesensnsessssassensensssasensen 23
Research on precipitalion STALISHES . sses s te e s e yas e e esss e reases et essasaseasasrssesranssesssannnesns 23
List of research projects on hydrometeorolOgy ..o et s ks b e s s a s r e s 24
Chapter 5: BResearch on irfigation ... et 25
Master Plan for irrigation FESEAICI ...t rer e e e r e sr e nr e ane s e sr s s es e eneenasehi s st s e bns shp s 25
Completed reSEAICN DPIOJECTS cviiiriersrrrei it e irrn e et et eses e resresnesssn st e s e b e s e snreraanes s sabb s besaessssaseombe e s st aeaR R bR n e xbbran 25
New research projects relating to irrigation ..........c.cc..... e eterrieraseehetetariteteterirensashet et at et et ne st Ranatas bt re s anent et e esas 26
VISITING SCIBNTIST eoieeeeiie it en et ca st eae s s seer e s e s base e e s s R e e s e sb e e s aas e b £ et s s m e sascant s arsresranesssnsos 27
List of research projects ON ITIGALION .t e s rsr e e r s s e s rebnene s esse s e aat e e s p R bareas 27
Chapter 6: Research on MINeralisation ... see s s s 28
Mineralisation in the Eastern and South-Western Cape ..., 28
Mineralisation in the PWV ArEa ... sera e ccses s s s e en e s s esere s br e s vmsa e e s e enasnanessenssubneenesasnsessensans 29
List of research projects on mMineraliSAtiOn ... scees et e s e s e serrne s rr e esene s seneees s s nenenesasens 29
Chapter 7: Research on eutrophication ... 30
Research on eutrophication in the Hartbeespoort DAM ...t nr e e serer e e s e e e e s e naes 30
The impact of phosphate limitation on the trophic status of impoundments .....ccovcreeniceccin e e, 30
Visiting scientists in connection with eUrOPhIiCALION ..o e e 31
INIANA WaATEE ECOSYSTIEMIS o iiiriiiiiieiirieaeeisrarsrrenser e crtrrtesaestreeans s s brnsesaa e maraeassesssssannanesies anssssesesasssnteesssssnssnarnennsnsnnsssnn 32
List of research projects on eUIrOPhICATION ..o s e s r s e s e n e s e o nmnnsaas 32
Chapter 8: Research on the treatment of municipal wastewater ..., 33
Nutrient removal in the activated SIUAQEe PrOCESS ..ot ver e rrree s es e s s s e e s e se s sasena s e ensasevesranns 33
Nutrient removal from biologiCal filter @ffIUBNTS ...ttt rrrer e rar s et ae e e s s sas e s nen e e e s esenneenans 34
Sludge bulking in the activated SIUdge PrOCESS ... e e b e r e nr e 35
VISTHING SCIEBNTIST 1uuveeceeriei e resercr e ser s s n s r st et e n s e e ke sser eenes R R EsbabE e st n e Res s nEanabed s neenman st nsasee st st n e s anessrnes rube 35
List of research projects on the treatment of municipal wastewater ... e, 35
Chapter 9: Research on the treatment and disposal of sewage sludge ..............cccoernnnnne. 36
SIUAQGE AISPOSAL 10 SOA cvrireiiiiiecre s cresiress e i s ssas st ree s e s re s se s aa e s Re S ra s e e e R A o4 beSu b SR RE AR R b e nr b r e s RA SRR RO s 36
Stabilisation and diSiNfECHON Of SIUAGE ..oorciiciriieeicee s et es st seer e s s e s s r e saea s srascaneenessuneesesbesasaseassns 37
List of research projects on the treatment and disposal of sewage sludge ......ccooniicinncocnnn, 38
Chapter 10: Research on the treatment of industrial effluents ..., 39
Treatment of effluents from the tEXtHE IMAUSIIY e rcrrarereesessssererassesssnennes e secassseesassssnnsenrrrsenssasnans 39
Treatment of effluents from the fish processing INAUSIIY ..o e s 39
Treatment of effluents from the fruit and vegetable canning INAUSEIY ..o, 40
New projects concerning industrial efflUeNTS ... 40
List of research projects on the treatment of industrial effluents ..o 41
Chapter 11: Research on water reclamation and reuse ..., 42
Reclaimed water as a supplementary wWater SOUICE .....c.ocvvemmemisrcosnrssissesensinessnensnes inesaeseeeiesssreneseesaneanrnereeneens 42
Demonstration Of WAter reCIAMALION ..o irere e eer e rt e s ar s e s ee s e ko ka bR e s bR bR es s st e s sssan s e s ssnaaassaennansnn 42
The use of reverse 0smosis in water reclamation ... e e s e e 42
Publication on Water STaDIHTY .o st se s asstesabs s inne s e s aasssssbwe sav kR s ns sran s abeasnenanrncessnsarannans 42
The removal of organic compounds from water ceteeseresaetaesesseessiestareessesataesesena e SEes e AR R A nE et neAnsesE S e R E e bt en R b Ernas 43
Health aspects of reclaimed Water ... e s et s st e s s ne it e ane 43
List of research projects on water reclamation ..o s ettt an e tanp s pe s snnaneseasaenans 44
Chapter 12: Research on desalination ...t enas 45
Desalination of Underground MINE WALET .....ccveiirmcimormoi st inice s s sss s s as s s ernassssssssssasesassatessssassssssrssnsene 45
Desalination of cooling toWer DIOW-QOWN ..ottt s st s e sn e sa s s ebes e ananas s 45
Development of membranes and membrane support systems for reverse osmosis and ultrafiltration ......... 46
CRD Committee fOr DEeSAINATION ..o sirsierien e corsssenresses st e ser e sasge s ne s arn ke nes o sRe s s bR e e et bbb s abEe s nE s R b b e b anbases 46
List of research projects on desalinalion ... i s e s e e 46

2 ,



Chapter 13: Research on water economy in urban areas ... 47

Water eConomy measuUres iN UIDAN GIBAS ....cccvccccirrcverriiersaseerrsseeresretnaernressssssanessseesesstesssrearsassensssersasssesasnssneesssees 47
New research project on 188K BIECTION ...ccvviiiriircireec ittt s sen e s ae s er e e s e re s see s s e e enar e e s sasraessasasas 47
Demonstration of 188K ABTECHION ..ttt r e e e e e sacevessn e e s s e r s nses e se e e s aansesanseesensaaessananans 48
List of research projects on water economy in UrDAN BrEAS ..ccciiivcceierireireiniirerer s rereesseersestes e ner e s e esesseessseans 48
Chapter 14: Research on water economy in power generating stations ..., 49
Optimisation of systems for dry and dry-Wet COONG ..ot sen e srn e iss s r e ssnesens 49
Computer program for evaluating dry COOlING SYSIEIMS ..ot er st ra s s e s r s e r e s eenrn e s e eaans 49 -
Visit to @ dry COOlING UNIT .ot e fesereesnersneetrarsraae s it asanrres e e R e nnentenbeaes 49
List of research projects on water economy in pOWer StatiONS .....cccirciriviiinicencrrr e s rereens 50
Chapter 15: Research on analytical techniques regarding water quality ...l 51
CRD Committee for Water QUAIITY ..ottt ses et ser s s ne s rn s re s enes et st e r s s sana s s e seesonsenasaenns 51
Determining sulphate and alkalinity ... e A eererretrersane st es s raaaesannes 51
Research project on analytical technigques regarding water quality s 51
Chapter 16: Transfer of information and technology ..., 52
PAINEISHID TESBAICH .oiciii it ces et ettt s s e seesesae st ear s bese st e ke sae st e ke Ee s sbeans s st sEatsbeatea s s et e e een b asseesensenen st nans 52
The South African Water Information Centre ...t an s e s e s s s enne s 52
L E =TS Y =T o T O O O TPV 53
PUDIICATIONS ettt r et s e s s s eereaes e abea e shee£esas e re s se e e aasen e s e ea b eeseO R e S neEnerabaenenannes saneaneessssbesanrersineen 53
WELEE SA ..ottt st s e et st e e be A et S RE e e e e AR ae S At e auk T e A e e R bt rReees Rt e be e e aRae et be e aaenne e s es e enensens 53
SA Waterbulietin ...... Fereeraresnenattes e e yeraarEeeaaabee NesAeaearreeenaeeeenneneerbLeAaeteterentneeraraeeeaneneeaaneeeRRe et easats oo nanneneabEenennra naraenes 53
Publication On reSEarch PrOJECTS ..cciiiiiiiiiiiieircir e rer st er e st r e e e et re s e nmrs e nesee s resenaanessabbbeseresannnns 54
MENUAIS 8N TEPOITS ettt e e s e s s s b e s e s R s e s s e sae s s e e s s b e aa e s e ae e bshonasnmneenenas 54
List of publications of the COMMISSION . r e st e s ssa e s e s s senesaeeraseensassseresaressseanne 54
COIUMN TN TMHESA cvieieeci ittt et s st st e s te s esae s ds e e s sa s et e s re e aesasbeessba st £ e Sare e sraasetenneenasnssrseasaessheessnsannensre 54
Conferences, seminars, workshops and demonsStrations ...t se e e e e be e 54
Utilisation Of OVEISEAS EXPEITISE it e citre et ir et e et e s et vt ee v s e eesrenea s erescssaera et rnena st eenannsanasbeenerasassraasnn 54
Chapter 17: FINANCIAl STAEEMEBNTS .......c.veieeee sttt bt reber st 55
Appendix: List of publications for 1983 ... ettt ettt 64




Water Research Commission
PO Box 824

PRETORIA

0001

2 May 1984

Dear Mr Hayward

We take pleasure in submitting to you, herewith, the report of the Water Research Commission. This report
covers the period 1 January 1983 to 31 December 1983.

The balance sheet and statement of .revenue and expenditure for the financial year 1 January 1983 to 31
December 1983, as certified by the Auditor General, are furnished in Chapter 17 of this report.

Yours respectfully

MR Henzen
CHAIRMAN

JF Otto
VICE CHAIRMAN

The Honourable SAS Hayward, MP

Minister of Environment Affairs and Fisheries
PO Box 23
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country and a country of extremes as far as

rainfall is concerned. The average annual rain-
fall of 483 mm/a compares poorly with a world
average of 860 mm/a, and varies from 50 mm/a on the
west coast to 1250 mm/a in the Drakensberg in the
east, and to as much as 3 650 mm/a in the moun-
tains of the Western Cape. Calculations indicate that
the Republic’s water balance will become critical
shortly after the turn of the century and that the
water demand will exceed the water supply. Seen
against this background, it is essential that top
priority should at all times be given to optimal
utilisation of South Africa’s water resources and that
water research plays a key role.

S outh Africa, as a whole, is known as a dry

The harsh realities of the country’s water situation
should always be borne in mind and the severe
drought experienced during the year again brought
these realities to the fore. The most important of
these is the realisation that survival in South Africa
is synonymous with the availability of adequate
water supplies. Furthermore, the necessity for plan-
ning and for water research has been reconfirmed. In
this regard reference should be made to an address
by The Honourable SAS Hayward, Minister of
Environment Affairs and Fisheries, during a
demonstration of a technique for the treatment of
textile effluents, developed with financial assistance
from the Commission. Referring to the drought, the
water situation and increasing water pollution, the
Minister said that unless research was done at
national level to prevent water pollution and to yield
maximum production per unit volume of water, a
serious shortage in water supplies will resuli. It is
along these lines that the Commission is fulfilling its

The year
in review

task of coordination and promotion of water research
and is striving to attain the highest possible utili-
sation of available water supplies.

During the year several research projects were com-
pleted and some of the results have already been ap-
plied successfully in practice. This technology
transfer has been facilitated by the incorporation of
the partnership principle in research contracts, in
other words, with the involvement of the end user in
the execution of the research. Research results have
also been released by way of publications (e.g.
manuals, guides, etc), whilst demonstrations of the
developed technology were successfully held and
generated great interest amongst users. A list of
publications and reports released during 1983 ap-
pears in the Appendix.

New research projects

In 1983 the Commission supported 70 projects in-
cluding 21 new projects which commenced during
the year. The new projects are the following:

® Research on the characterisation, evaluation and
regeneration of active carbon for water reclamation
and water purification. (Contract with the CSIR —
National Institute for Water Research; the Rand
Water Board; and the Klipfontein Organic Products
— a division of Sentrachem).

® Research on the effect of adsorption-oxidation pro-
cess configurations on the quality of reclaimed
water. (Contract with the CSIR — National Institute
for Water Research).




‘e Hydrological research in catchments of the
Eastern and Southern Cape. (Contract with the
University of Rhodes — Department of Geography).

@ Research on the evaluation of hydrological flood
estimation techniques for small ungauged catch-
ments. (Contract with a firm of consulting
engineers, Steffen, Robertson and Kirsten).

® The establishment of hydrological data banks.
{Contract with the Department of Environment Af-
fairs — Division of Hydrology).

® Evaluation of electrodialysis reversal for the
desalination of effluents and brackish water. (Con-
tract with ESCOM).

® Research on the contribution of mine dumps to
mineral pollution in the Vaal Barrage. (Contract
with the Department of Environment Affairs, and a
firm of consulting engineers, Steffen, Robertson
and Kirsten).

® Research on the inhibition of bacterial oxidation of
pyrite and concomitant acid mine water. (Contract
with the Chamber of Mines, and the University of
Stellenbosch — Department of Microbiology and
Virology, and the Institute for Polymer Science).

©® Research to investigate leak detection in water
supply distribution systems. (Contract with the
CSIR — National Building Research Institute).

@ Wind tunnel studies on the effect of the orienta-
tion of air cooled systems. (Contract with ESCOM
and the CSIR — National Mechanical Engineering
Research Institute).

® The development of computer evaluation tech-
niques for dry cooling systems. (Contract with
ESCOM and the University of Stellenbosch —
Bureau for Mechanical Engineering).

@ The development of a national data bank for
ground-water data (Contract with the University of
the Orange Free State — Institute for Ground-
water Studies). '

® Research on enhancement of biclogical phosphate
removal from sewage water by altering process
feed composition. (Contract with the City Council
of Johannesburg).

® Research on sludge bulking in the activated sludge
process. (Contract with the University of Cape
Town — Department of Civil Engineering).

@ An investigation into the condition of soils irri-
gated over a protracted period and an evaluation of
applicable selection criteria, and reclamation and
control measures. (Contract with the Potchef-
stroom University for CHE — Department of
Pedology)

@ Programme for atmospheric water supply at
Nelspruit (Contract with the Company for Research
on Atmospheric Water Supply (CRAWS) with sub-
contracting of Simpson Weather Associates and
Cansas International Corporation (Pty) Lid).

® Water management and effluent treatment in the
textile industry: scouring and bleaching effluents.
(Contract with the University of Natal, Pollution
Research Group, Department of Chemical
Engineering).

® Research into the treatment of industrial effluents
with high salinity and organic contents. (Contract
with the University of Natal, Poliution Research
Group, Department of Chemical Engineering).

@ Research on and an investigation into the use of
physical/chemical techniques for water and waste-
water management in the meat processing in-
dustry. (Contract with a firm of Consuiting
Engineers, Binnie and Partners).

® An investigation into rainfall recharge to ground
water. (Contract with a firm of consulting
engineers, Steffen, Robertson and Kirsten).

® Research on the auto-analysis of sulphate and
alkalinity in water. (Contract with the University of
Pretoria — Department of Chemistry).

Establishment and utilisation of centres
of expertise

The Commission does not carry out research itself,
but contracts other organisations for this purpose.
Various mechanisms and strategies have been
developed, and centres of expertise in particular, are
used for this purpose. In this way existing centres
have benefited greatly and have expanded as a
result. In cases of the absence of a centre or nucleus
of expertise in a specific area of the water field, the
Commission will take the necessary steps and con-
tribute substantially to the development of such a
centre. In this way the required expertise is esta-
blished and utilised in the best possible manner for
research of national importance in the water field.

Of the 70 projects supported by the Commission in
1983, fifty-nine are undertaken in terms of dual con-
tracts (i.e. between the Commission and one party
only), ten in terms of tripartite and one in terms of
quadripartite contracts. The parties involved repre-
sent only main contractors and not sub-contractors;
nor do they include various industries on whose sites
research was undertaken and who, as “partners”,
were responsible for important inputs in the way of
facilities, manpower, etc.

The table presents the involvement of the various
research sectors represented by the contracting par-
ties and the extent to which they are involved in the
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execution of the research. This shows, inter alia, that
universities are involved in 44% of the total number
of contracts.

Table: Involvement of research sectors in the execu-
tion of seventy research projects
Research sector NO.‘ of times %
involved
Universities 36 44
CSIR 13 16
Other statutory organisations
and industry 11 13
Consulting engineers 9 11
Municipalities 7 9
Government departments 6 7
Total 82 100

Highlights of some activities

The Commission’s activities encompass a broad
span in the field of water and a multidisciplinary ap-
proach has been adopted in the execution of its
duties. Although the activities of the Commission are
reported in the various chapters, some important
developments are high-lighted here.

New impetus on rainfall stimulation research

The Commission has established a non-profit com-
pany, called Company for Research on Atmospheric
Water Supply (CRAWS), to undertake the rainfall
stimulation research under the Commission’s
direction.

CRAWS which has been registered under Section 21
of the Companies Act, will be responsible for con-
ducting the research programme in the Nelspruit
area with funds made available by the Commission.
This company has contracted overseas consulting
meteorologists, namely Simpson Weather Associates
of Virginia, USA, as the principle investigators who
will undertake the research, and Cansas International
Corporation who will operate the field and aviation
equipment under the direction of the principal in-
vestigators. The team of scientists that has been
assembled for this programme includes some of the
most eminent names in weather modification.

The equipment consists of two aircraft (a Lear Jet for
high altitude cloud penetrations and the other an
Aero Commander for cloud base observation),
equipped with highly sophisticated cloud physics in-
strumentation with on board computers, as well as a
radar and computer system on the ground together
with a ground network of weather stations.

During July 1983, Simpson Weather Associates con-
vened a workshop in Charlottesville, Virginia with the
purpose of identifying issues which must be
addressed in the design of the exploratory research
programme to determine the potential for the

The radar antenna used in the research on weather
modification in the Nelspruit area.

stimulation of rainfall in summertime convective
clouds near and east of the escarpment of the
Eastern Transvaal. To aid in achieving this purpose,
experts in the field of cumulus cloud modification
were invited o atiend the workshop and they
assisted in the preparation, design and refinement of
the exploratory research and development plan for
the Nelspruit area for the next four years.

This new research programme follows on a previous
project for rainfall stimulation in the Nelspruit area,
which was carried out in terms of an agreement bet-
ween the Laeveldse Kodperasie Beperk and the Com-
mission. The Commission is also supporting another
research project on rainfall stimulation in the
Bethlehem area which is being conducted by the
Weather Bureau of the Department of Transport.
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Prof RE Schulze of the University of Natal with maps used in his publication Agrohydrology and -cli

Atlas on agrohydrology and -climatology of Natal
published

An atlas Agrohydrology and -climatology of Natal
was published during the year by the Water Research
Commission. The author of this publication is Prof
RE Schulze of the Department of Agricultural
Engineering of the University of Natal and it stems
from a completed research project regarding an
agrohydrological survey of Natal which was funded
by the Commission.

Agrohydrology seeks to evaluate the influence of
available water on the agricultural potential of a
region with the objective of promoting a high effi-
ciency in the use of water. A study of agrohydrology
is particularly pertinent in Natal because it is the
province with the highest rainfall in South Africa.

While scientific methods form the basis of the
various analyses undertaken, the endeavour has been
to present results at the level of the user, namely,
the extension officer, agricultural consultant and the
farmer. For this reason nomograms as well as
worked examples have been given where relevant.
The manual is best used as a tool for regional, com-
parative planning.

The atlas contains basic information as well as ap-
plied information and the following sections are
covered: physical environment; precipitation; tem-
perature and evapotranspiration; agricultural produc-

]

e

'matology of Natal.

tivity potential; veld and pasture management and
production; dryland crop production potential; water
requirements for irrigation; and optimum areas for
commercial timber production.

This atlas is meant for the practical user and in this
sense it will find wide application.

First national hydrological symposium

The first national hydrological symposium, jointly
organised by the Water Research Commission and
the Department of Environment Affairs, was held in
Pretoria on 8 and 9 September 1983. The main objec-
tive of the symposium was to provide a recognised
platform for the presentation and discussion of the
latest research results over the whole field of
hydrology. in the keynote address by Dr G Fleming of
the University of Strathclyde, Scotland, the need for
an improvement in the integrated hydrological
modelling approach by tieing the models in firmly to
the physics of the underlying processes, was
emphasized.

Hydrology in general and the hydrological research
programme of the Commission in specifically, greatly
benefitted by the Symposium. The proceedings will
be published in 1984,

Register of South African hydrological data sources

A register for hydrological data sources in South
Africa was compiled and published by the South
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African Water Information Centre. (The Centre is
operated on behalf of the Commission and under
contract, by the CSIR).

The register was initiated as a result of a symposium
on small catchment hydrology held in Pietermaritz-
burg during 1979. A need was expressed by the
hydrologists present for a register which would
assist reseachers in identifying individuals or agen-
cies who possessed data that were of relevance to
hydrological research programmes.

The Register consists of 3 sections:

® Alphabetical list of organizations which gives a
brief summary of the type of data collected, data
availability, lending facilities and any other parti-
culars which may be of interest to users.

® Tables containing detailed information about the
type of hydrological variables which are collected,
geographical location, water quality analysis, in-
struments used in data collection, etc.

® Index in which hydrological variables are listed
alphabetically to allow users to refer to the above
sections; an index of geographical locations is
also included.

Workshops to establish the needs and priorities for
irrigation research

During the year a further two of the planned six
workshops for identifying research needs and
priorities in connection with various aspects of irriga-
tion were held by the Commission in collaboration
with the Departments of Agriculture and Environment
Affairs. Workshops held during 1982 on agronomic
and soil aspects.of irrigation were followed in 1983
by workshops on the engineering aspects of irriga-
tion and drainage systems, and on water supply for
irrigation purposes. During the latter two workshops
the relevant task areas were scrutinised under the
following headings whereafter recommendations on
research requirements and their priorities were
formulated.

Engineering aspects of irrigation and drainage
systems.

® Flood irrigation systems
® Sprinkler irrigation systems
® Micro irrigation systems

® Drainage systems

S

A section of the Goudkoppies sewage works where research is carried out on biological nutrient removal in the activated
sludge process.
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Water supply for irrigation purposes

@ Hydrological aspects

® Surface water sources

® Other sources of Water supply for irrigation
® Water distribution systems

As with previous workshops, reports on the recom-
mendations were compiled and made available to
interested parties. The findings serve as a basis for a
master plan for irrigation research which is being
compiled by the Coordinating Committee for Irriga-
tion Research (CCIR) and this will be used as a guide
by the Commission in its financing of research. In
addition, the Department of Agriculture will also pfan
all future departmental irrigation research with
reference to the requirements as determined at the
workshops and as reflected in the master research
plan.

Comprehensive publication on nutrient removal
activated sludge processes

A comprehensive publication, Theory, design and
operation of nutrient removal activated sludge pro-
cesses has been published. This collaborative docu-
ment was prepared for the Water Research Commis-
sion by the University of Cape Town, City Council of
Johannesburg and the National Institute for Water
Research. The Water Research Commission has
stimulated, co-ordinated and financed research and
development work in the field of biological nutrient
removal in the activated sludge process from about
1973. The purpose with the publication is to sum-
marize and update the significant amount of informa-
tion on processes for biological nutrient removal
which has become available. The publication will be
used by local authorities and others who have to
meet effluent standards, in particular the effluent
phosphate standard of 1 mg/l soluble orthophosphate
which is to be strictly enforced in a number of
critical catchments as from August 1985.

It is a self-contained document which does not re-
quire reference to other publications on wastewater
treatment. It is intended primarily for the design
engineer and management staff responsible for
operation and control of wastewater purification
works, who have had tertiary training and/or con-
siderable practical experience in the field of
wastewater treatment.

New technology for wastewater treatment in the tex-
tile industry

New technology for the successful treatment of
wastewater from the textile industry has become
available through a recent publication issued by the
Water Research Commission. This publication viz.
Closed loop treatment/recycle system for textile sjz-
ing/desizing effluents is the first in a series entitled

I

The Honourable SAS Hayward, Minister of Environment
Affairs and Fisheries receiving a manual on the treatment
of wastewater in the textile industry from Prof. GR Groves
of the University of Natal, under whose guidance the
manual was prepared on behalf of the Commission.

A guide for the planning, design and implementation
of wastewater treatment plants in the textile
industry.

The guide is the result of four years of partnership
research between the Commission, the Pollution
Research Group of the University of Natal and the
textile industry represented by Messrs David
Whitehead and Sons. Several other research projects
by the University of Natal on the treatment of various
effluents from the textile industry are still in progress
and guidelines which will form part of the above-
mentioned series will be published, covering wool
washing, dyeing/printing and scouring/bleaching pro-
cesses. The main objectives with the research are to
optimise processes for increasing the efficient use of
water, i.e. to affect maximum production per unit
volume of water by ensuring maximum re-use of
water and the re-use and recovery of chemicals and
to reduce pollution.

This technical Guide provides for the planning,
design and impiementation of the ultrafiltration
system for the treatment and recycle of textile
sizing/desizing effluents. It has been shown to be
both practical and economic. The ultimate aim with
the research is the full-scale application on the
developed technology. in this regard David

- Whitehead and Sons is considering the erection of a

full-scale plant for the treatment of sizing/desizing
effluent at their factory in Tongaat.

14



The Guide was officially presented to the Minister of
Environment Affairs and Fisheries, Mr SAS Hayward,
at an open day and demonstration at Messrs David
Whitehead and Sons, Tongaat on 11 August 1983.

Research on the contribution of mine dumps to the
mineral pollution of the Vaal Barrage.

The combating of mineralisation of the water sources
in the Pretoria-Witwatersrand-Vaal triangle (PWYV)
area has been taken a step further by a new research
project initiated by the Commission. In terms of a
contract with the Department of Environment Affairs
and a firm of consulting engineers, Steffen,
Robertson and Kirsten, research will be done on the
contribution of mine dumps on the Witwatersrand to
the mineral poliution of the Vaal Barrage.

During a previous study on water pollution and reuse
in the PWV area which was also sponsored by the
Commission, it was found that more than fifty per
cent of the mineral load reaching the Vaal Barrage
originated from non-point sources. The relative con-
tribution of stormwater and seepage from mine
dumps to the mineral pollution, is unknown.

The project entails an intensive study of three mine
dumps over a period of three years. The mine dumps
were selected in consultation with the Chamber of
Mines. Surface runoff and underground seepage are
monitored and to this end special boreholes have
been sunk and measuring structures and recorders
erected.

Research on leak detection in water supply distri-
bution systems

A project was initiate by the Commission for
research to be carried out by the National Building
Research Institute (NBRI) of the CSIR into leak detec-
tion in water supply systems. At the conclusion of
this contract a manual on leak detection and repair
programmes for use under South African conditions
will be published. The project is complementary to
research aimed at meaningful reductions in the
amount of water supplied to urban areas in which
the Commission has for a number of years been
involved.

Local authorities in South Africa rely almost entirely
on tell-tale surface wetness to detect and locate
leaks. Preliminary enquiries indicate that this state of
affairs exists mainly due to two reasons: firstly to the
high cost of the specialized electronic detection
devices which have only recently been perfected and
become available locally; and secondly to a lack of
knowledge and expertise on precisely how to imple-
ment a leak detection and repair programme under
local conditions.

This new investigation will establish such a pro-
gramme in a selected area to demonstrate the opera-
tion of the equipment; the planning and conduct of a
leak detection and repair programme; and the
cost/benefit relationship of such a programme.

A further investigation into the desalination of
effluents

An important addition to the Commission’s research
projects in connection with desalination is a project
on the desalination of effluents by means of the elec-
trodialysis reversal process.

The first phase of the project deals with the desalina-
tion of cooling tower blow-down and is being con-
ducted by ESCOM. This type of effluent is represen-
tative of a broad spectrum of industrial effluents and
the results and findings of investigations into the
desalination of these effluents will be widely ap-
plicable. The electrodialysis reversal process has not
previously been used on cooling tower blow-down or
similar effluents.

In terms of the agreement with ESCOM the Commis-
sion provides the equipment for the investigation,
consisting of a module of a unit with a capacity of
approximately 100 m%d whilst ESCOM is responsible
for operation and monitoring. As a result of the
experience gained with this experimental scale unit,
ESCOM has installed a full scale unit at its Kriel
power station for the pre-treatment of boiler water.

It is planned that the unit be used for research on
the desalination of underground mine water once the
investigations into cooling tower blow-down have
been completed.

Chairman and Commission members
appointed for a new term

Dr MR Henzen, Chairman of the Water Research
Commission, was appointed for a further three-year
term in this office from 1 August 1983. Dr Henzen,
who also acts as Chief Executive Officer, has been
Chairman since 1979 when he succeeded Dr GJ
Stander who retired in that year.

At the same time it was announced that the
members of the Water Research Commission for the
next three-year term will be the following: Mr JF Otto
(Director General of Environment Affairs and Vice
Chairman of the Water Research Commission); Mr JG
du Plessis (Deputy Director General, Department of
Environment Affairs); Dr CF Garbers (President: CSIR);
Dr DW Immelman (Director General of Agriculture); Dr
JP Kriel (Former Secretary of Water Affairs and cur-
rently consultant: Special water studies for the
Department of Environment Affairs); Prof DJ
Schoeman (Dean of the Faculty of Engineering at the
University of Pretoria); and Dr N Stutterheim
(amongst others Chairman of the Council of the
University of the Witwatersrand and Chairman:
Telephone Manufacturers of South Africa). Mr JG
Brand (City Engineer of Cape Town) is a co-opted
member of the Commission.

Mr EJ Hall, former City Engineer of Johannesburg,
retires after serving two consecutives terms as Com-
mission member. In a tribute the Chairman, Dr
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Henzen, said that Mr Hall was an esteemed member
of the Commission, not only on grounds of his in-
sight and wide experience, but also because, as City
Engineer of the largest city in the country, he had an
intimate knowledge of the pressing problems of local
authorities with regard to water supply and sewage
treatment which were invaluable at the deliberations
of the Commission. Dr Henzen also pointed out that
Commission members were appointed on the basis
of their exceptional experience and knowledge of a
specialised field concerning water and water
research, and in this respect Mr Hall had made a
significant contribution.

Professor Vorster retires

Prof PJC Vorster, Chief Adviser at the Water
Research Commission, left the Commission on 28

February 1983 when he retired due to ill health. Prof
Vorster studied at the University of Pretoria and at
Imperial College of Science and Technology in Lon-
don. He was the first professor and head of the
Department of Agricultural Engineering at the Univer-
sity of Natal and also later Dean of the Faculty. In
1974 he became Chief Adviser at the Commission.
Prof Vorster made important contributions to the
activities of the Commission. This was especially evi-
dent in the fields of irrigation and hydrological
research where his leadership resulted in a large
number of projects being initiated by the
Commission.
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Water Research Commission views it in the

B ecause hydrology is such a wide field the
light of the following three main aspects:

® Hydrometeorology which deals with atmospheric
water as far as precipitation and water vapour are
concerned.

® Surface hydrology which deals with water occur-
ring on and near to the land surface which in-
cludes streamflow, impounded water, catchments
and soil moisture.

® Ground water which deals with water occupying
the interstices of deeper soil layers and underlying
rocks.

Hydrometeorology is dealt with in Chapter 3, Ground
water in Chapter 4, while this chapter deals with
Surface Hydrology. It is recognised that these divi-
sions are artificial because they are highly inter-
dependant and many research projects have, of
necessity, to address all three aspects. The allo-
cation of the projects to the different sections is
based largely on the projects’ specific objectives and
not necessarily on the scientific methodology.

The Commission’s surface hydrology projects cover
the following interrelated areas, viz.

® regional studies where the primary aim is to deter-
mine the temporal and spatial distribution of sur-
face water resources;

® the development and evaluation of analytical, em-
pirical, statistical and numerical techniques as

Research on
surface hydrology

aids to surface water resource assessment, plan-
ning and management including flood occurrences
and their control; and

® process studies that are designed to improve the
numerical methods and thus facilitate ultimately
the prediction of the effects of changes in land-use
and management on water resources in both rural
and urban environments.

Two of the research projects on surface hydrology
sponsored by the Commission terminated during the
year, while three new contracts were negotiated.

Completion of Projects

Hydrological Research in the Ecca and Wilderness
Catchments

This project was successfully completed by the
Hydrological Research Unit of the Department of
Geography, Rhodes University. The objective was to
investigate the applicability and the use of selected
rainfall-runoff models in semi-arid research catch-
ments in the Eastern Cape and sub-humid catch-
ments in the Southern Cape.

For the semi-arid research use was made of the
catchments of tributaries of the Ecca River near
Grahamstown and the data collected were used for
the evaluation of a range of conceptual mathematical
models of the hydrological response of catchments
to rainfall. Conceptual modelling using the particular
models of this study emerges as a viable technique
for water resource studies and, despite their limita-
tions, more than ten models have now been
developed to a useable stage.
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A weir which was used for hydrological research in the Ecca catchment.

Research on continuous streamflow modelling of
South African rivers.

This project was carried out by the Department of
Civil Engineering of the University of Natal. The ob-
jectives of the project centred around the develop-
ment of a conceptual model using only the properties
of the existing runoff records which is an unusual ap-
proach to model development.

Guide for the report Surface water
resources of South Africa

A report Surface water resources of South Africa was
prepared by the Hydrological Research Unit in terms
of a previous research contract with the University of
the Witwatersrand. This six volume series report
which was released in 1982 presents guidelines for
estimating water resources in South Africa. There
was, however, a need for a “users guide” as well as
additional information, particularly that concerning
run-of-river problems and evaporation. These have
subsequently been prepared in terms of a consul-
tancy contract with Prof DC Midgley, former Director
of the Hydrological Research Unit.

The guide which appears in the form of a manual for
the use of the report series and the addendum con-
taining the additional information are to be printed in
1984.

New projects on surface hydrology

An Evaluation of Hydrological Flood Estimation
Techniques for Small Ungauged Catchments

A contract was negotiated with a firm of consulting
engineers viz. Steffen, Robertson and Kirsten (Civil)
Inc in terms of which they will undertake research on
the evaluation of hydrological flood estimation
techniques for small ungauged catchments. In the
past there has been a great deal of research into the
development of new techniques and the improvement
of old ones, without an adequate, objective quanti-
tative evaluation of their relative performances. The
intention of this project is to do such an evaluation.
It is expected that the results would enhance con-
fidence in the techniques or expose weaknesses and
provide potential users with a clear idea of which
technique to use for their particular purpose and the
expected accuracy.

Hydrological Research in Catchments of the Eastern
and South-Western Cape

This project concerns an extension of the work in the

semi-arid and sub-humid environments (Ecca and
Wilderness respectively) and is also to be undertaken
by the Hydrological Research Unit of the Department
of Geography of Rhodes University. it is essentially
an extension of the research on model development
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and testing with emphasis being given to those areas
where weaknesses were found in present models and
their use.

Establishment of Hydrological Data Banks

This project is being undertaken by agreement with
the Directorate of Water Affairs of the Department of
Environment Affairs. Difficulty is being experienced
in obtaining suitable hydrological data for both
research and applied purposes. This project plans to
establish computer based hydrological data banks to
overcome these difficulties. Data banks for the
storage, control, evaluation and dissemination of
hydrological data in computer compatible form are to
be created. The Commission has provided assistance
by recruiting and seconding suitable personnel to the
Department to undertake this work.

Visiting scientist

Dr G Fleming of the Department of Civil Engineer-
ing of the University of Strathclyde in Glasgow,
Scotland who is a leading authority on sediment
yield and hydrological modelling, was invited to
South Africa as a consultant to the Water Research
Commission. He helped with the development of a
masterplan for sediment research and also delivered
the keynote address at the South African National
Hydrological Symposium organised by the Commis-
sion and the Department of Environment Affairs.

Dr G Fleming from Glasgow Scotland who acted as a con-
sultant for the Commission on sediment yield and
hydrological modelling.

List of research projects on surface
hydrology

® Hydrological investigation of rural catchments in
Natal with specific reference to flood events. (Con-
tract with the University of Natal — Department of
Agricultural Engineering).

@ Hydrological research in Zululand. (Contract with
the University of Zululand — Department of
Geography).

@ Research on urban hydrology and drainage. (Con-
tract with the University of the Witwatersrand —
Department of Civil Engineering, Water Systems
Research Programme).

© Research on continuous streamflow modelling of
South African rivers. (Contract with the University
of Natal — Department of Civil Engineering).

@ Hydrological research in the Ecca and Wilderness
catchments. (Contract with Rhodes University —
Department of Geography).

@ Hydrological research in catchments of the
Eastern and Southern Cape. (Contract with Rhodes
University — Department of Geography).

@ Research on an evaluation of hydrological flood
estimation techniques for small ungauged catch-
ments. (Contract with a firm of consulting
engineers, Steffen, Robertson and Kirsten).

® The establishment of hydrological data banks.
(Contract with Department of Environment Affairs
— Division of Hydrology).
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Research on
ground water

round water is important in South Africa
G because about 2/3 of the surface area of the

country relies heavily on ground water for
household use, stock watering, irrigation on a limited
scale and supplying relatively small municipalities.
However, the total volume of ground water used is
only about 10% of the total water used in South
Africa, which contrasts strongly with parts of Europe
and the USA where ground water constitutes about
80% of the total water used.

The reason that ground water makes up a relatively
small percentage of total water usage, is that South
Africa does not have extensive highly permeable
aquifers similar to those found in Europe and the
USA. Our ground water is generally found in frac-
tured hard rock which means that the storage and
the rate at which it can be extracted is somewhat
limited, that is, it cannot be pumped out fast enough
to supply large urban areas or large irrigation
schemes.

There is little doubt that South Africa has the poten-
tial to make much more use of ground-water
resources. However, there are a number of problems
to be faced in the regional development of ground-
water resources. The situation is that there are many
uncertainties about the extent of the ground-water
supplies, the variations in quality of the water and
the rate at which the ground water is recharged by
rainfall in different areas. Finding suitable areas of
high permeability and recharge in South Africa re-
quires extensive field work over large areas, and
once a suitable area has been found, it is necessary
to do further research to determine the extent of the
supply and the rate at which it is replenished. For

this reason, the ground-water research programmes
financed by the Commission in the past have been
designed mainly to improve techniques of determin-
ing the exploitation potential of ground water in
areas of limited surface water supply. A great deal
more research on the development and application of
these techniques is necessary before the extent of
our ground-water resources can be adequately
determined.

Shortly after the Commission was created, several
research projects were initiated dealing with the
determination of the exploitation potential of ground
water in the Northern Cape, Southern Orange Free
State and in the area of the Doornberg fault zone.
Research was also carried out on the potential of the
sand deposits in the Cape Flats as a source of water
supply and as a storage reservoir for surplus water
from the Eerste and Kuils Rivers. These projects have
since been completed.

Ground-water models as an aid to study
South African aquifers

At the moment the Institute for Groundwater Studies
of the University of the Orange Free State is engaged
in a project which deals with the applicability of
ground-water computer models as aids to the study
of South African aquifers. The use of ground-water
models for the evaluation and management of
ground-water resources is becoming popular in
developed countries and the Commission has given a
high priority to research that will increase the level
of expertise at modelling ground-water systems
under South African conditions. The Institute is work-
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ing in three separate areas where each area requires
a different type of model. These areas are the Sishen
Aquifer, the Crocodile River system and the Atlantis
Aquifer.

New research projects

Two new research projects were negotiated by the
end of 1983.

® National data bank for ground-water data

The Institute for Groundwater Studies will develop
a national data bank for ground-water data in
terms of an agreement between the Commission
and University of the Orange Free State. The in-
vestigation will be carried out in close collabora-
tion with the Division of Geohydrology of the
Department of Environment Affairs. Once the data
bank has been established it will be housed in the
Division.

® An investigation into rainfall recharge to ground
water
This investigation will be carried out by a firm of
consulting engineers Steffen, Robertson and
Kirsten in terms of a contract with the Commis-
sion. The accurate determination of ground-water
recharge by rainfall is important in order to assess
the long term yield of the aquifers, either under
safe-yield constraints or under conditions where

the abstraction rate exceeds the replenishment
rate. The primary objective of this study is to ex-
amine the potential recharge in three areas, which
are hydrogeologically dissimilar and contain a
number of different but commonly-found surface
soil-types, using several different numerical
models. The end result will be-the identification of
the best methodology required to enable aquifer
recharge estimates to be made with greater con-
fidence and with more general application
throughout Southern Africa.

List of research projects on ground
water

® The applicability of ground-water models as an aid
to the study and evaluation of South African
aquifers. (Contract with the University of the
Orange Free State — Institute for Groundwater
Studies).

® The development of a National Data Bank for
ground-water data. (Contract with the University of
the Orange Free State — Institute for Groundwater
Studies).

® An investigation into rainfall recharge to ground
water. (Contract with a firm of consulting
engineers, Steffen, Robertson and Kirsten).
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Research on
hydrometeorology

is derived from the atmosphere and is subject to

highly variable conditions in the atmosphere, the
Commission supports research that concentrates on
those aspects of atmospheric sciences that have an
impact on our water resources. Two of the research
projects deal with rainfall stimulation, one with
drought occurrences and one with the revision of the
temporal and spatial distribution of precipitation
statistics.

I n view of the fact that South Africa’s water supply

Research on rainfall stimulation

It has been estimated that the demand for water in
South Africa will exceed the total available supply in
30 to 40 years’ time. Timeous research on the possi-
ble alternative sources of water is therefore essential
and rainfall stimulation represents one of the few
possible aliernatives that could provide more water
of good quality.

Rainfall stimulation research is being carried out in
many countries including the USA, Russia, ltaly,
Spain, Australia and Israel but it is only in Israel
where operational rainfall stimulation is being done
on a large scale. According to research for over 21
years in Israel, it has been concluded that the rainfall
over wide areas can be increased by about 15%, but
the Israeli experiments are perhaps the only ex-
periments that are generally accepted by the scien-
tific community as being successful.

They have just completed their analysis of the im-
pact of the cloud seeding programme on their
agricultural sector and it would appear that the

benefits to agriculture alone exceed 11 times the
cost of the operation.

The research done in other countries clearly shows
that the microphysical characteristics of ¢louds
change markedly from one area to another. As a
result, it is necessary to determine what the domi-
nant local rainfall mechanisms are before one can
get some idea of whether or not sufficient potential
for beneficial modification exists to warrant the
development of a seeding technology that is ap-
plicable for the local clouds. All the research that
has been done to date clearly demonstrates that

~ there is no short cut to this process and an invest-

ment must be made to undersiand the microphysical
processes of the local clouds.

The rainfall stimulation research projects supported
by the Commission are being carried out in two
phases where the first phase is aimed at obtaining
the answers to questions such as the following:

® What conditions in a cloud system make it
suitable for treatment and what are the major rain-
fall producing mechanisms?

@ |f suitable conditions occur, how often do they oc-
cur and where do they occur?

® How should a suitable cloud be treated, that is,
where in the cloud should treatment take place, at
what stage of the cloud’s development should it be
treated, what seeding agent should be used, and
how much seeding agent should be used?
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Radar studies of clouds are carried out as part of the
research on rainfall stimulation in the Nelspruit area.

The answers to these questions will allow an assess-
ment to be made of the potential for artificial in-
crease of rainfall.

If the first phase of research is successful then the
second phase which involves cloud seeding in an ex-
periment to change the rainfall will be investigated.
In this phase the objective would be to determine the
effect of the seeding on the rainfall, streamflow and
the soil moisture regime.

The Commission is currently sponsoring two rainfall
stimulation research projects, both in their first
phase of research.

Rainfall stimulation in Nelspruit area

Cloud studies are being undertaken to assess the
potential for rainfall stimulation in the area, and as has
been said in Chapter 1, a non-profit company called
Company for Research on Atmospheric Water Supply
(CRAWS) has been registered, in order to carry out
the research programme at Nelspruit.

Rainfall stimulation in Bethlehem area

This research project is being conducted by the
Weather Bureau of the Department of Transport. This
is a well established project and the contribution of
the Commission is by way of secondment of some
research staff and the Weather Bureau provides the
infrastructure and the bulk of the financial support.

During the year the Commission brought Dr William
A Cooper, from the Department of Atmospheric
Sciences at the University of Wyoming, to South
Africa to work on the Bethlehem project as a visiting
scientist. His experience in the field of weather
modification was of great value to the project and he
also visited the Nelspruit project. A second compo-
nent of the Bethlehem project is a study by the
Hydrological Research Institute of the Department of
Environment Affairs which involves the assessment
of the effects of rainfall stimulation on runoff. The
University of South Africa is participating in the
statistical analysis of the data.

Preliminary investigation of clouds in the South West
Cape

In July 1983 the research teams at Bethlehem and
Nelspruit combined forces to do a very preliminary
investigation of the clouds in the winter rainfall
region in the South West Cape. It is stressed,
however, that this investigation was designed to col-
lect cloud physics information to obtain a first im-
pression of the suitability of the clouds for beneficial
modification and there are no plans for a more inten-
sive research programme at this stage.

Precipitable water moving over South Africa

A report entitled Precipitable water over South Africa
by Prof O McGee of the Department of Geography,
University of Natal was released by the Commission
during the year. Prof McGee was contracted to under-
take studies that would give some indication of the
percentage of precipitable water moving over South
Africa that falls as rain. The study confirmed that the
potential supply of atmospheric water is very large
and research towards increasing the efficiency of the
rainfall processes is desirable.

Research on drought occurrences

The Commission is presently financing a project on
drought occurrences in South Africa and the
research is being undertaken by the Department of
Civil Engineering at the University of Stellenbosch.
The objectives are to define droughts, to determine
the frequency with which droughts of various inten-
sities occur, to develop methods of drought predic-
tion and to determine the pattern of growth and
spatial extent of droughts from historical records.

Research on precipitation statistics

The research on the revision of temporal and spatial
distribution of precipitation statistics in South Africa
is being conducted by the Department of Agricultural
Engineering of the University of Natal. The main ob-
jective is to re-evaluate the distribution of mean an-
nual precipitation and other statistics relating to
precipitation in the light of updated data.
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List of research projects on hydro-
meteorology

® Research on the artificial stimulation of rainfall at
Bethiehem (Contract with the Department of
Transport — Weather Bureau).

® Programme for atmospheric water supply at
Nelspruit (Contract with the Company for Research
on Atmospheric Water Supply (CRAWS), sub-

contracting Simpson Weather Associates and Can-
sas International Corporation (Pty) Limited).

® Research on drought occurrences (Contract with

the University of Stellenbosch, Department of Civil
Engineering).

® Research on the revision of the temporal and
spatial distribution of precipitation statistics in
Southern Africa (Contract with the University of
Natal — Department of Agricultural Engineering).
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and where irrigation is responsible for approx-

imately 70 per cent of the annual water consump-
tion, it is imperative that the maximum possible yield
per unit of irrigation water be obtained. This goal is
accorded high priority by the Commission in its
financing of irrigation research.

I n South Africa, with its limited water resources

The reduced water quotas made available to irriga-
tion farmers during the drought of 1983, have em-
phasized once again the importance of irrigation
research since it was realised that the application of
research results could promote the optimal utilisa-
tion of available water. The maintenance of the pro-
ductivity of available irrigation land is also of great
importance, not only from a production point of view,
but also to prevent the wastage of irrigation water on
unproductive land.

Master plan for irrigation research

Successful irrigation research demands the best
possible application of funds and manpower and this
can only be achieved if research is at all times
directed at the highest priorities. Furthermore, all
organisations involved in irrigation in South Africa
should also be involved in the identification of
research needs in irrigation and the allocation of
priorities.

This approach led to the establishment, in collabora-
tion with the Departments of Agriculture and En-
vironment Affairs, of a Coordinating Committee for Ir-
rigation Research (CCIR). This Committee regards the
development of a master plan for irrigation research

Research on
irrigation

as an important basis for the systematic undertaking
of such research in South Africa. It was decided that
the compilation of such a master plan would be
facilitated by a number of workshops which were to
be arranged on various aspects of irrigation. As
discussed in Chapter 1, two of these workshops were
held in 1983 and dealt with engineering aspects of ir-
rigation application and drainage systems, and water
supply aspects of irrigation.

It must be emphasized that the master plan for irriga-
tion does not imply rigidity in the initiation of
research projects. It will need to be progressively
modified with changing circumstances and expertise.

During the year the Commission financially sup-
ported ten irrigation research projects. A wide range
of irrigation problems is being addressed and the
projects deal with agronomic, agrometeorological,
pedological and engineering aspects of irrigation.
These ten projects include two that were completed
and which are reported on below. Reference is also
made to a new project which commenced during the
year, as well as a further project which will only com-
mence in 1984 but the contract for which was signed
in 1983.

Completed research projects

@ Irrigation scheduling in the Free State region

This project terminated in 1982 but the final report
was only distributed in 1983 and, therefore, it is
covered here.

The project was undertaken by the Department of
Agrometeorology at the University of the Orange
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Free State and was aimed at developing a
computer-based irrigation scheduling model for
wheat farmers, whereby the grain yield per unit of
water consumed could be maximised. Development
of the scheduling technique was based on a new
concept making use of two related variables, viz.
the crop hydraulic conductivity and the hydraulic
crop factor. The performance of the model in
general was most promising but further refinement
and application of the technique are currently
receiving attention in a follow-up project concern-
ing an irrigation scheduling service for wheat in
the Free State region.

@ The efficiency of water extraction by different root
systems
The major objective of the project undertaken by
the Department of Soil Science at the University of
the Orange Free State was to determine the extent
to which rooting properties of irrigated crops affect
soil water uptake and water use efficiency.

Results of a previous project showed that the
reduction of soil compaction through adoption of
appropriate soil cultivation practices and strict
control of implement traffic, beneficially influenced
crop yield and water use efficiency. In this follow-
up project the degree of soil compaction and
reduced rooting densities of maize and wheat
crops were shown to be directly related.

SFak L8

tion. The photograph is a typical illustration of sprinkler

Pk et L St ey

Mathematical relationships demonstrating the
adverse effects of low values of roeting density on
water movement from the soil to the root interior
were established. A mathematical model was also
developed for following day-to-day trends in the
stress index.

The usefulness of this model as a tool for irriga-
tion scheduling will ‘be investigated in a new pro-
ject due to commence in 1984.

New research projects relating to
irrigation

During the year two agreements concerning new ir-
rigation research projects were concluded.

An investigation into the condition of soils irrigated
over a long period

The Soil Science Department of the Potchefstroom
University for CHE is investigating the degree of
physical and chemical deterioration of soils which
have been under irrigation for a long time, in relation
to similar, non-irrigated soils.

It is also the aim to evaluate the efficiency and
economic justifiability of soil reclamation measures
and associated management practices for soils
which have suffered various degrees of degradation,
largely as a result of injudicious irrigation methods.
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An investigation into water use and productivity of
crops under water stress, and the modelling thereof
As-a result of a previous project carried out by the
Soil and Irrigation Research Institute of the Depart-
ment of Agriculture, certain aspects of crop
behaviour under conditions of reduced water supply
which require further investigation, were identified.
This project consequently aims at quantifying effects
of water stress on the development of the crop
canopy and root system, which in turn relate to crop
water use and yield. Relationships obtained during
these and previous investigations will be used to
develop or improve appropriate mathematical models
which will be used to explore different irrigation
management options for optimising crop yield and
water use.

Visiting scientist

Several irrigation-related research projects supported
by the Commission benefited from a brief visit to
South Africa by Dr Joe T Ritchie of the United States
Department of Agriculture. Dr Ritchie is a soil scien-
tist by training and has obtained wide recognition for
his work in soil-plant water relationships and crop
water use modelling. Dr Ritchie also made recom-
mendations on ways of improving the Commission’s
irrigation research programme.

List of research projects on irrigation

® The efficiency of water extraction from fine sandy
irrigation soils by different root systems. (Contract
with the University of the Orange Free State —
Department of Soil Science).

® Research on the profile available water capacity of
soils. {Contract with the University of Fort Hare —
Department of Soil Science).

@ Research on a wheat irrigation scheduling service
for the Free State region. (Contract with the Univer-
sity of the Orange Free State — Department of
Agrometeorology).

@ Research on the water requirements of certain
agronomic and vegetable crops. (Contract with the
University of Pretoria — Department of Plant
Production).

@ Research on the effect of different times and inten-
sities of internal plant moisture stress on
photosynthesis, respiration and water use efficien-
cy of certain agronomic crops. (Contract with the
University of the Orange Free State — Department
of Agronomy/Horticulture).

@ Evapotranspiration and water use studies by
means of weighing lysimeters: Evapotranspiration
as a function of soil, plant and atmospheric fac-
tors. (Contract with the Department of Agriculture
— Soil and irrigation Research Institute).

® Development of the required apparatus and pro-
grammes for the monitoring and management of ir-
rigation systems. (Contract with the University of
Stellenbosch — Department of Civil Engineering).

® Research on the development of procedures for the
selection of appropriate irrigation methods and for
the design of irrigation systems. (Contract with a
firm of consulting engineers, Murray, Biesenbach
and Badenhorst).

® A detailed regional soil moisture deficit analysis
for irrigation planning in Southern Africa. (Contract
with the University of Natal — Department of
Agricultural Engineering).

® An investigation into the condition of soils ir-
rigated over a protracted period and an evaluation
of applicable selection criteria, and reclamation
and control measures. (Contract with the Pot-
chefstroom University of CHE — Department of
Pedology).
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mineralisation

reaching the natural water resources as a result

of rapid urban, industrial and agricultural
development, seriously endanger the beneficial use
of these resources. Consequently the quality of these
water resources become an increasingly critical fac-
tor in extending the productive use of the available
supplies.

The increase in the mineral poliutional loads

It is generally accepted that mineralisation is a
serious problem facing South Africa’s water
resources. As a result the Commission has for many
years supported research in order to establish a
strategy and technology to solve problems relating to
mineralisation. The focus of this research was mainly
on mineralisation problems in the Pretoria-
Witwatersrand-Vaal Triangle (PWV) complex. Hydro-
logical mathematical models were developed for ap-
plication and testing of various options which could
be applied in practice to maintain the quality of the
water supply to the area concerned at economically
acceptable levels. The project has been taken over by
the Department of Environment Affairs to assess the
feasibility of the various options and to consider
their implementation in the development of an overall
water supply management strategy for the PWV area.

The Commission currently supports several research
projects dealing directly or indirectly with mineralisa-
tion, e.g. the desalination projects. In this chapter,
however, reference is made to research projects in-
volved in the mineralisation in the Eastern and South-
Western Cape and mineralisation in the PWV
complex.

Mineralisation in the Eastern and
South-Western Cape

Serious problems are experienced with mineralisation
in the Great Fish, Sundays, Berg and Breede Rivers
and the Commission is currently sponsoring two pro-
jects in this regard.

A study by the Depariment of Geography of Rhodes

‘University concerns integrated studies of the genera-

tion of runoff solutes and sediment in tributary
catchments of the Great Fish River. The aims of the
project are o collect continuous data on the prin-
cipal processes associated with the mineralisation of
runoff in the existing semi-arid Ecca research catch-
ments near Grahamstown; to test and improve ex-
isting hypotheses regarding natural mineralisation; to
incorporate these hypotheses in the improvement of
the existing hydro-salinity models; and to develop
and test new models to meet future application
requirements.

The second project is conducted in terms of a tripar-
tite contract between the University of Stellenbosch
{Geology Department), the Department of Environ-
ment Affairs and the Commission and involves geo-
hydrological investigations in the Poesjenels River
catchment in the Breede River Valley with special
reference to mineralisation. The overall objective is
to deveiop practical mathematical models to study
the interaction of the components of a river system
and to simulate the effects of measures for the con-
trol of mineralisation.
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Mineralisation in the PWV area

During the year a further two projects were launched
concerning mineralisation of water resources in the
PWV area. One project deals with the contribution of
mine dumps on the Witwatersrand to the mineral
pollution of the Vaal-Barrage, as reported on in
Chapter 1.

The second project deals with the inhibition of
bacterial oxidation of pyrite and the formation of
acid mine waters. This research will be done in terms
of a tripartite agreement with the University of
Stellenbosch (Department of Microbiology and
Virology and the Institute for Polymer Science) and
the Chamber of Mines. The formation of acid mine
waters is a problem which occurs widely in coal and
gold mining areas and leads to serious mineral pollu-
tion of water resources. The problem is caused by
the natural oxidation of pyrite and is accelerated by
the action of certain bacteria.

List of research projects on minerali-
sation

® Research on integrated studies of the generation
of runoff, solutes and sediment in the tributary
catchments of the Great Fish River. (Contract with
Rhodes University — Department of Geography).

® Research on detailed geohydrological investiga-
tions in the Poesjenels River catchment in the
Breede River valley, with special reference to
mineralisation. (Contract with the Department of
Environment Affairs — Division of Geohydrology,
and the University of Stellenbosch — Department
of Geology).

@ Research on the contribution of mine dumps to
mineral pollution in the Vaal-Barrage. (Contract
with the Department of Environment Affairs, and a
firm of consulting engineers, Steffen, Robertson
and Kirsten).

@ Research on the inhibition of bacterial oxidation of
pyrite and concomitant acid mine water. (Contract
with the Chamber of Mines and the University of
Stellenbosch — Department of Microbiology and
Virology, and the Institute for Polymer Science).
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Research on
eutrophication

of the water environment is eutrophication, i.e.

the enrichment of water with plant nutrients
(mainly nitrogen compounds and phosphates) to such
an extent that excessive growth of algae and
nuisance aquatic plants occur. Such a situation often
detrimentally affects utilisation of the water environ-
ment. It could lead, for example, to problems in
potable water supply (such as the fouling of filters
and the creation of bad odours and tastes); release
of toxic substances by specific types of algae; a
decrease in the flow rate of irrigation canals as a
result of wall growth; limitations on the recreational
utilisation of water; and aesthetic disturbance of the
water environment.

O ne of the best-known symptoms of pollution

Since its inception the Commission has supported
research for combating eutrophication. In this regard
two approaches are applied, firstly to eliminate plant
nutrients at source, as far as possible. In this con-
nection the Commission supports several projects
aimed at the development and improvement of
techniques for the removal of plant nutrients from
effluents. (This is reported on in Chapter 8). The
second approach is to develop methods for the
management of the water environment and indeed in
such a way that the influence of eutrophication will
be minimised or eliminated. In this respect the Com-
mission is currently involved in various activities, in-
cluding a project on eutrophication in the Hart-
beespoort Dam and one on the impact of phosphate
limitation on the trophic status of impoundments.

Research on eutrophication in the
Hartbeespoort Dam

This project forms part of an extensive research pro-
gramme on eutrophication in the Hartbeespoort Dam,
being undertaken by the National Institute for Water
Research in close collaboration with the Department
of Environment Affairs, the Committee for Inland

‘Water Ecosystems of the CSIR and the Commission.

The main objective of the project is to develop
management strategies for eutrophic impoundments
on the basis of a quantitative knowledge of their
ecological performance, with special attention to the
impact of the 1 mg/f phosphate standard for ef-
fluents, as well as artificial destratification and
several biological management possibilities.

The impact of phosphate limitation on
the trophic status of impoundments

This research project aims at evaluating and predic-
ting the impact of phosphate limitation on the
trophic status of South African impoundments. The
research is being done jointly by the Hydrological
Research Institute of the Department of Environment
Affairs and the Institute for Environmental Sciences
of the University of the Orange Free State.

The results of this project will indicate the extent to
which phosphate limitation in effluents will combat
eutrophication. It will also serve as a basis for deci-
sions on whether any alterations to the standard and
current practices regarding the dischargs of
phosphates to the water environment (by phosphate
based detergents, for example) should be considered.
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beespoortdam.

Visiting scientists in connection with
eutrophication

The Commission invited Prof G Fred Lee and Dr R
Anne Jones of the Department of Civil Engineering,
Texas Tech University, Texas, USA, to South Africa to
present a course on the control of eutrophication and
for discussions in this regard. These two scientists
have become well-known as a result of the develop-
ment of techniques for the prediction of the impact
of various management practices for eutrophication
control. The course was attended by some sixty
scientists, engineers and planners and met with
great success. Their approach and techniques are
now to be evaluated and used, inter alia, in the pro-
ject on the impact of phosphate limitation on the
trophic status of impoundments. Prof Lee and Dr
Jones also visited several eutrophication projects in
South Africa and held discussions with those
involved.

Dr Anne Jones and prof Fred Lee of Texas, USA were in-
vited by the Commission to conduct a course on the control
of eutrophication.
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Inland water ecosystems

The Commission has again made a block grant to
the Committee for Inland Water Ecosystems (CIWE)
of the Cooperative Scientific Programmes of the
CSIR. The CIWE is involved in stimulating and coor-
dinating problem-directed research regarding
management and utilisation of the Republic’s water
resources. This block grant is considered annually
and awarded on the basis of a report submitted to
the Commission by CIWE which deals with progress
in projects in which the Commission has a direct or
indirect interest.

List of research projects on eutrophi-
cation

® Eutrophication research in the Hartbeespoort Dam
(Contract with the CSIR — National Institute for
Water Research).

® Evaluation of the impact of phosphate limitation
on the trophic status of South African impound-
ments. (Contract with the Department of Environ-
ment Affairs — Hydrological Research Institute,
and with the University of the Orange Free State
— Institute for Environmental Sciences).
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tion of water utilisation in the Republic. They

have a specific responsibility regarding the pre-
vention of poliution by domestic sewage and in-
dustrial effluents, as well as by solid and toxic
wastes and sludges. In order to produce acceptable
effluents within legal quality requirements, practical
and cost-effective technology is required and in this
connection the Commission collaborates with local
authorities and sponsors various research activities.

I ocal authorities play a key role in the optimisa-

The Commission’s research related to local
authorities covers a broad spectrum of projects. This
chapter, however, only deals with one research field
i.e. research related to the treatment of sewage for
the removal of nutrients, including plant nutrients
which give rise to eutrophication.

Nutrient removal in the activated sludge
process

The research project on the optimisation of the
modified activated sludge process for nutrient
removal carried out by the Department of Civil
Engineering of the University of Cape Town, ter-
minated at the end of 1983. As discussed in Chapter
1, the resulis of this project together with those from
previous Commission projects in this regard, have
now been published in an extensive document entitl-
ed Theory, design and operation of nutrient removal
activated sludge processes.

A new contract has been negotiated with the City

Council of Johannesburg in terms of which research
will be carried out on the enhancement of biological
phosphate removal from sewage by altering process

Research on
the treatment of
municipal
wastiewater

Prof G van R Marais of the University of Cape Town in his
laboratory where research is carried out on nutrient removal
in the activated sludge process.

feed composition. The importance of the
characteristics of feed sewage for biological
phosphate removal became evident during a previous
research project carried out at Johannesburg’s
Goudkoppies Sewage Works. A high quality effluent
which conforms to the general and 1 mg/f phosphate
standard, is currently being produced.
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Biological filters at the Daspoort sewage works whe
effluents.

Nutrient removal from biological filter
effluents

The research project with respect to the removal of
plant nutrients from existing sewage works which
comprise biological filters, was extended until April
1983 to allow for the evaluation of pre-filter nitrogen
removal. Pilot tests at the Daspoort Sewage Works,
Pretoria, showed that a final effluent with a total
nitrogen content of about 10 mg/f (as N) could be
produced. When this technique of pre-filter nitrogen
removal was combined with chemical phosphate
removal, a high quality effluent (low in carbon,
nitrogen and phosphorous), comparable to that of an
effluent from a biological nutrient removal activated
sludge plant, was produced.

Three organisations were involved in this project viz.
the National Institute for Water Research, and the
City Councils of Pretoria and Boksburg.

A guide for chemical phosphate removal from
sewage effluents, mainly based on the results from
this project, is being compiled. This guide will be
aimed at local authorities and consulting engineering
firms who require information on the design and
operation of chemical phosphate removal processes.

who was invited by the Commission to conduct courses on
the control of sludge bulking.
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Sludge bulking in the activated sludge
process

The Commission entered into a two year contract
with the University of Cape Town to carry out
research on sludge bulking in the activated sludge
process.

The phenomenon of bulking in the activated sludge
process has long been recognised as an operational
problem which occurs from time to time. It manifests
as a sludge which has poor settling characteristics
and generally results in solids which are carried over
into the final effluent. This causes deterioration in
the effluent quality and ultimately of poliution of the
water environment.

The main objectives of the project are to determine
the nature and extent of the sludge bulking problem
in South Africa; to collect and synthesize all the
literature on this topic and compile a guide aimed at
user-organisations; and to identify research needs, if
any.

Visiting scientist

In order to utilize overseas expertise on the control
of sludge bulking and to assist the University of
Cape Town in the execution of its project, the Com-
mission brought Prof D Jenkins of the University of
California, Berkeley, USA to South Africa. Prof

Jenkins presented a series of one-day courses on
sludge bulking in the activated process in Pretoria,
Cape Town and Pinetown. As a resuit of this visit the
sludge bulking project will be carried out on a
cooperative basis with the Berkeley research group.

List of research projects on the treat-
ment of municipal wastewater

® Research on the optimization of the modified ac-
tivated sludge process for nutrient removal. (Con-
tract with the University of Cape Town — Depart-
ment of Civil Engineering).

® Research on biochemical processes which result in
phosphate and nitrogen removal in the modified
activated sludge process. (Contract with the
University of Pretoria — Department of
Biochemistry).

® Research on enhancement of biological phosphate
removal from sewage by altering process feed
composition. (Contract with the City Council of
Johannesburg).

® Research on sludge bulking in the activated sludge
process. (Contract with the University of Cape
Town — Department of Civil Engineering).
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Research on
the treatment and
disposal of
sewage sludge

tion is being given to the treatment and

disposal of sludge resulting from the purification
of domestic wastewaters. In South Africa, there is no
doubt that this has become one of the major pro-
blems facing local authorities.

Throughout the world today considerable atten-

Problems associated with sludge management have
intensified in recent years due to, amongst others,
restricted options for disposal. Before disposal, raw
sludge must be treated in order to render it safe for
such disposal. Although a variety of treatment pro-
cesses are available to thicken and dewater sludges,
to stabilise them and to disinfect them, most sludges
are different and vary from sewage works to sewage
works and within a particular works.

For land disposal of sludges in South Africa,
stringent guidelines exist in order to ensure protec-
tion of the health of the public and animals. Sewage
sludge which has undergone normal treatment con-
tains a host of pathogenic micro-organisms and
although quantification of the health risk associated
with land disposal of the sludge is difficult,
everything possible should be done to minimise that
risk.

In order to assist local authorities in the effective
management, treatment and disposal of sewage
sludge and to develop national guidelines in this
regard, the Commission embarked upon a national
research programme and initiated several research
projects in 1980. Two of these projects have reached
finality and the final project reports have been re-
ceived by the Commission. The first of these relates

to sea disposal of sludge and the second to the
stabilisation of sludge by means of photosynthetic
bacteria.

Sludge disposal to sea

The project on sludge disposal to sea which was
completed during the year, was carried out in terms
of a contract with the City Council of Durban. The
objectives of the research project were to address
the effects of the discharge of sludge to sea at a
selected site; to assess the implications of such
disposal with respect to protection of the marine en-
vironment and the beaches (particularly with regard
to bacteriological, virological, toxic and aesthetic
considerations); and to derive a set of criteria for the
discharge of sewage sludge to sea on a national
basis. The monitoring programme was carried out by
the National Institute for Water Research of the
CSIR.

Settled sewage has been discharged to the sea by
the City Council since 1968, but in terms of this con-
tract, sludge, which was previously removed before
discharge, was returned to the effluent stream for
discharge to the sea through the sea outfalls. In ef-
fect, the discharge consisted of raw sewage from
which detritus and floatable material had been
removed.

The results of the study have shown that raw sludge
can be discharged to sea under specific physical and
oceanographic conditions with no deterioration or
adverse trend in the quality of the surf of the
beaches, the sea water, sea bed and marine
organisms. The results have contributed substantially
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Sampling by researchers in connection with the project on sludge disposal to sea.

towards a knowledge of the conditions and criteria
under which sewage sludge could be discharged to
sea in other localities along the coastline of South
Africa. A national guide for such disposal is currently
being prepared.

Stabilisation and disinfection of sludge

Research on the stabilisation of sludge by means of
photosynthetic bacteria was carried out by the In-
stitute for Environmental Sciences of the University
of the Orange Free State. The ultimate finding of this
completed project is that the use of the process for
the stabilisation of sewage sludge is not recommend-
ed as an alternative treatment process, primarily
because of an inexplicable failure of the cultures

involved. Nevertheless, important findings with
respect to the fermentation step in conventional
anaerobic digestion and in the use of acid digested
siudge for use in biological phosphate removal pro-
cesses, have come to light.

Three other projects in connection with the stabilisa-
tion and disinfection of sludge are still in progress.
These projects relate to pasteurization and thermo-
philic anaerobic digestion by the City Council of
Cape Town; autothermic aerobic digestion by the
City Council of Johannesburg; and forced aeration
composting of sludge by the National Institute for
Water Research. Forced aeration composting of
sludge will be demonstrated in the near future and
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tentative design criteria for the process will be
presented. This process effectively combines the pro-
cesses of stabilisation and disinfection into one and
produces a relatively safe and valuable product for
use in horticulture.

The two remaining projects concern sludge
characterisation and mechanical dewatering of
sludge and are being carried out by the National In-
stitute for Water Research and the City Council of
Port Elizabeth respectively.

List of research projects on the treat-
ment and disposal of sewage sludge

@ The stabilisation of sludge by means of photosyn-
thetic bacteria. (Contract with the University of the
Orange Free State — Institute for Environmental
Sciences).

@ S|ludge dewatering and the treatment of sludge
liguors. (Contract with the City Council of Port
Elizabeth).

@ Sludge disposal to sea. (Contract with the City
Council of Durban).

@ Autothermic aerobic digestion of sludge. (Contract
with the City Council of Johapnesburg).

® Pasteurization and thermophilic anaerobic diges-
tion of sludge. (Contract with the City Council of
Cape Town).

@ Research into the characterisation of sludge. (Con-
tract with the CSIR — National Institute for Water
Research).

® Forced aeration composting of sewage sludge; pro-
totype study. (Contract with the CSIR — National
Institute for Water Research).
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of water — calculations are that 23% of the

Rand Water Board’s supply is supplied to indus-
try {(excluding mining). In order to maintain a healthy
economic growth rate, this sector will steadily in-
crease its demand on the available water supplies of
the Republic. Furthermore the industrial sector has
to deal with large voiumes of effluents and the
discharge of these could, to a greater or lesser
degree, result in pollution of the water environment.
It is therefore of great importance that a short,
medium and long term strategy be developed to en-
sure that industry optimises water utilisation and
that problems with respect to the treatment of ef-
fluents will be overcome. In this regard the Commis-
sion, during the past eight years, has financed
twenty-one research projects at various organisa-
tions, some of which have been completed.

The industrial sector is an important consumer

Special attention has been paid to the textile, fruit
and vegetable processing, tannery, fish and meat in-
dustries. Research is aimed at developing and imple-
menting the necessary expertise for sound water
management and full-scale treatment of effluents, for
which manuals will be compiled.

Treatment of effluents from the textile
industry

In 1976 the Commission approved a master plan for
research in the textile industry. The plan designated
four categories of this industry for priority research,
viz sizing and desizing, dyeing and printing, wool
scouring, and washing and bleaching. The research
projects in this regard are being undertaken by the

10

Research on
the treatment of
industrial effluents

Pollution Research Group, Chemical Engineering
Department of the University of Natal, with financial
assistance from the Commission.

Research on sizing and desizing has successfully
been completed and as mentioned in Chapter 1, the
results have been published in the form of a guide.
Research was done in cooperation with the firm of
David Whitehead and Sons, who is currently con-
sidering the erection of a full-scale unit (based on he
process developed) for the treatment of the effluent.

Research on the dyeing and printing effluents has
also been successfully completed. In this regard the
developed technology was demonstrated at a
woollsynthetic fibre factory of Veldspun in Uitenhage
and a cotton/synthetic fibre factory of Ninian and
Lester in Pinetown. A full-scale unit based on the
research results is being constructed at the factory
in Uitenhage and this will soon be commissioned.

The research project on wool scouring effluent is
being undertaken at the wool-scouring factory of
Gubb and Inggs in Uitenhage. In this project a new
technique was developed which altered the whole
process of wool scouring and enabled reuse of the
process water. The pilot plant performed successfully
and a demonstration plant will be erected for
demonstration to industry.

Treatment of effluents from the fish
processing industry

During the year the project on shortcomings in the
dry offloading systems for unioading of fish from
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The unit used for the treatment of effluent from a cotton synthetic factory in Pinetown.

fishing vessels was completed, while the project on
effluent treatment at fish processing factories was
being continued.

A demonstration of practical techniques regarding
water and effluent management probiems was held
on 12 April 1983 at a fishing factory belonging to
Suid-Oranje Fisheries at 8t Helena Bay. On this occa-
sion a report, A Survey of Water and Effluent
Management in the Fish Processing Industry in
South Africa, was presented to Mr JWE Wiley,
Deputy Minister of Environment Affairs and Fisheries.
This report was compiled by Binnie and Partners, the
firm responsible for the investigations. An extensive
manual for the treatment of effluents of the fishing
industry is being prepared. !

Treatment of effluents from the fruit
and vegetable processing industry

Research in this regard was completed during the
year and the Commission held an open day at
Langeberg Cooperative’s canning factory at Ashton
in the Breede River Valley on 24 February 1983. On
this occasion industrialists and other interested per-
sons in the fruit and vegetable processing industry
were informed of important findings regarding in-
house and final effluent treatment. Pilot plants for
dissolved air flotation, ultrafiltration and reverse
osmosis were also demonstrated to visitors.

An operations manual on water consumption and ef-
fluent treatment in the fruit and vegetable industry is
being prepared and will be published by the Water
Research Commission.

New projects concerning industrial
effluents

Three new research projects commenced during the
year.

The Poliution Research Group of the University of
Natal commenced with a further project regarding
water management and effluent treatment in the tex-
tile industry, viz. an investigation into the treatment
of all types of washing and bleaching effluents.

A second investigation by the University relates to ef-
fluents-with a high salinity as well as organic con-
tent. This type of effluent causes the most problems
to local authorities who have to comply with the
General Standard for the discharge of effluents. The
application of advanced treatment techniques, such
as membrane separation, is also being investigated.

The third project entails an investigation by a firm of
consulting engineers, Binnie and Partners, into the
use of physico-chemical techniques for water and
wastewater management in the meat processing in-
dustry, i.e. both the red and white meat industry. The
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main aim is to compile a manual for the meat pro-
cessing industry with a view to better water manage-
ment which will lead to reduced water consumption.
The manual will also contain guidelines for the plan-
ning, design and operation of full-scale plants for the
treatment of effluents from this industry.

List of research projects on the treat-
ment of industrial effluents

® Research on water management and effluent treat-
ment in the textile industry: Woo! scouring effluent
treatment. (Contract with the University of Natal —
Pollution Research Group, Department of Chemical
Engineering).

® Research on the purification and reuse of effluents
from the hides and skins curing, fellmongery and
tanning industries. (Contract with the Leather In-
dustries Research Institute).

@ An investigation into the water and effluent
management problems in the fishing industry: Ef-
fluent handling at fish processing factories. (Con-
fract with a firm of consulting engineers, Binnie
and Partners).

® An investigation into the water and effluent
management problems in the fishing industry:
Shortcomings in dry offloading systems for
unloading fishing vessels. (Contract with a firm of
consulting engineers, Binnie and Partners).

A dissolved air flotation unit us-
ed for the treatment of fish pro-
| cessing effluent in St Helena
Bay.

® An investigation into the water and effluent
management problems in the fruit and vegetable
processing industry: In-house optimisation of water
use and effluent treatment in fruit and vegetable
processing. (Contract with a firm of consulting
engineers, Binnie and Partners).

® [nvestigations into the water management and ef-

fluent treatment in the processing of (i) pulp and
paper; (ii) metals; (iii) fermentation products; and
(iv) pharmaceutical products. (Contract with the
University of Natal — Pollution Research Group,
Department of Chemical Engineering).

e Water management and effluent treatment in the

textile industry; scouring and bleaching effluents.
(Contract with the University of Natal, Pollution
Research Group, Department of Chemical
Engineering).

® Research into the treatment of industrial effluents

with high salinity and organic contents. (Contract
with the University of Natal, Pollution Research
Group, Department of Chemical Engineering).

@ Research on and an investigation into the use of

physical chemical techniques for water and
wastewater management in the meat processing
industry. (Contract with a firm of consulting
engineers, Binnie and Partners).
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Research on
water reclamation
and reuse

Africa is of great importance since it can con-

tribute significantly to the better utilisation of
the available water resources. Reuse can be im-
plemented in various ways, including recycling of
water in industry, indirect reuse of purified effluents
discharged to rivers and streams and direct reuse by
means of the reciamation of water from effluents.

The reuse of water in the Republic of South

Indirect reuse of purified effluents is practised on a
large scale in several inland areas, especially in the
Pretoria-Witwatersrand-Vaal Triangle (PWV) area. In
some industries, e.g. the paper and pulp industry,
water reclamation and direct reuse are applied. The
only place where reclaimed water is reused directly
in the municipal supply, is Windhoek, South West
Africa.

Since its inception the Commission has supported
several research projects on different aspects of
water reclamation and reuse. Attention is directed
mainly at technological aspects, water quality and
health aspects.

Reclaimed water as a supplementary
water source

The water reclamation plant in Windhoek still serves
as a supplementary source to the conventional water
sources of the municipal supply. The Commission
supports research done by the Windhoek Munici-
pality and the National Institute for Water Research
and which is aimed at supplying specialised services
in respect of the technology of water reclamation
and the quality of reclaimed water.

Demonstration of water reclamation

In collaboration with the City Council of Cape Town
a prototype water reclamation plant for demonstra-
tion purposes was erected on the Cape Flais. It is
expected that the plant will be fully optimised by
April 1984 after which it will be operated as a
demonstration plant with intensive water quality
monitoring. The ultimate aim of this research is to
develop information and expertise required for deci-
sions on the possible application of full-scale
reclamation in various areas of the country.

The use of reverse osmosis in water
reclamation

Reverse osmosis is already being applied for the
desalination of sea water and brackish water.
However, it is also eminently suited to the reclama-
tion of good quality water from purified sewage ef-
fluents since inorganic substances, salts and dis-
solved and colloidal organic material and other
suspended substances are removed. Research on the
application of reverse osmosis is being done by the
National Institute for Water Research.

Publication on water stability

During the year, the Civil Engineering Department of
the University of Cape Town, published a document
entitled Carbonate chemistry of high salinity waters.
This publication emanated from the research project
on the development and application of aspects of
equilibrium chemistry and precipitation kinetics on
water stability problems experienced in water
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The prototype water reclamation plant on the Cape Flats.

reclamation. It will contribute significantly to the
technology for the desalination of brackish and sea
water. For this purpose a method was developed for
the correct chemical treatment for conditioning and
stabilising these waters.

The removal of organic compounds
from water

The Commission has initiated two research projects
relating to the removal of organic compounds from
water.

The removal of dissolved organic residues by means
of activated carbon is one of the most important pro-
cesses in water reclamation and the purification of
potable water from polluted water sources. However,
the mechanisms and efficiencies of activated carbon
adsorption and reactivation still remain processes
which cannot be fully quantified and their optimisa-
tion is therefore important. Research on various
aspects of activated carbon is being done by several
organisations and the Commission has coordinated
the activities in one overall project. In this project the
National Institute for Water Research is investigating
carbon evaluation and reactivation, the Rand Water
Board is doing research on pilot scale on the ap-
plication of activated carbon in water purification
and Klipfontein Organic Products will undertake
basic and applied research especially with a view to
the local manufacture of activated carbon.

The second project undertaken by the National in-
stitute for Water Research deals with the effect of
adsorption-oxidation process configurations on the
quality of reclaimed water. The main objectives with
this project are to investigate the removal of
undesirable organic compounds, especially
chlorinated compounds, and to prevent the formation
of undesirable compounds by using alternative
disinfectants.

Health aspects of reclaimed water

in Windhoek, where reclaimed water is used together
with water from conventional sources in the
municipal supply, the South African Institute for
Medical Research is undertaking microbiological
tests of drinking water with financial support from
the Commission. Furthermore the Municipality of
Windhoek, in collaboration with the National Institute
for Water Research, is monitoring the water by taking
samples on a regular basis for analysis. In this way
the quality of the water is monitored dally to ensure
compliance with the highest standards.

The project on epidemioclogical studies with respect
to the reclamation and reuse of purified sewage ef-
fluents in the Cape Peninsula is nearing completion.
Through these studies, undertaken by the Depart-
ment of Public Health of the University of Cape
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Town, a method for such investigations and a data
base of the current disease patterns in the Cape
population, have been developed. The possible effect
of a change in the quality of water on the consumer
can be studied by means of this method and data
base. The method can be employed on a larger scale
in other parts of the country since these studies are
not confined to the area.

The limited number of virological analyses done on
the reclaimed water from the experimental plant on
the Cape Flats, confirmed earlier observations that
the reclaimed water is free of viruses if properly
disinfected.

On the whole it may be said that water is reclaimed
successfully and on a continuous basis from purified
sewage effluents and meets the highest quality re-
quirements and does not pose any health hazards in
terms of existing knowledge.

List of research projects on water
reclamation and reuse

@ Technological development of water reclamation
on the basis of the Windhoek plant. (Contract with
the Municipality of Windhoek and the CSIR —
National Institute for Water Research).

® Research on the microbiological quality and health
aspects of water for reuse. (Contract with the
South African Institute for Medical Research).

® Epidemiological studies pertaining to the reclama-
tion and reuse of purified sewage effluent in the
Cape Peninsula. (Contract with the University of
Cape Town — Department of Community Health).

® The construction and operation of the Cape Flats
prototype water reclamation plant and the
surveillance of reclaimed water quality. (Contract
with the City Councii of Cape Town).

@ Research on the’development and application of
aspects of equilibrium chemistry and precipitation
kinetics to water stability problems encountered in
water reclamation. (Contract with the University of
Cape Town — Department of Civil Engineering).

@ Surveillance of the virological quality of reclaimed
water from the Cape Flats prototype water
reclamation plant. (Contract with the University of
Cape Town — Department of Bacteriology).

® Research on the reclamation of secondary sewage
effluent by reverse osmosis. (Contract with the
CSIR — National Institute for Water Research).

® Research on the characterisation, evaluation and
regeneration of activated carbon for water reclama-
tion and water purification. (Contract with the CSIR
— National Institute for Water Research; the Rand
Water Board; and Klipfontein Organic Products —
a division of Sentrachem).

® Research on the effect of adsorption-oxidation pro-
cess configurations on the quality of reclaimed
water. (Contract with the CSIR — National Institute
for Water Research).
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he crippling drought in South Africa has

stimulated a new interest in desalination as a

suppiementary source of water. Aithough the
technology for the desalination of sea and brackish
water has been developed to a large extent and is
being applied elsewhere in the world, the cost of
desalinating sea water still remains relatively high
when compared with water derived from conventional
sources, viz R1,50 to R2,00/m® as against 30c¢ to
40c/mB. Desalination can therefore be used as an
emergency measure during critical drought situations
or, where necessary, as a standby supply source.

In the past the Commission has supported research
projects on the desalination of sea and brackish
water by means of reverse osmosis. Particular atten-
fion is currently focused on the following: desalina-
tion of mineralised effluents such as underground
mine waters and cooling tower blow-down; water
reclamation and desalination of purified sewage ef-
fluents (as reported in Chapter 11); and development
of membranes and membrane support systems for
reverse osmosis and ultrafiltration.

Desalination of underground mine water

Underground mine water is a large point source that
contributes to the salt load of the Vaal River system.
As a result, and with a view to the reclamation and
use of underground mine waters to enable mines to
become more self-sufficient with respect to their
water requirements, the Commission supports
research by the Chamber of Mines on the desalina-
tion of underground mine water.

12

Research on
desalination

Desalination on cooling tower
blow-down

Cooling tower blow-down is another point source of
pollution that contributes significantly to increased
concentration of dissolved salts of inland water
resources. As mentioned in Chapter 1, the desalina-
tion of this water, by means of an electrodialysis
reversal process is being researched by ESCOM in
terms of an agreement with the Commission.

St T s kieh

A Jocally produced reverse osmosis membrane unit. The
Commission supports research on the application of reverse
osmosis for the desalination of various types of effluents.
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Development of membranes and
membrane support systems for reverse
osmosis and ultrafiltration

The Institute of Polymer Science at the University of
Stellenbosch is currently engaged in two research
projects in the above-mentioned regard, with finan-
cial support from the Commission. These membranes
and support systems are being developed specifically
for the desalination of effluents by means of reverse
osmosis and ultrafiltration. The projects also aim to
establish local expertise for the production of mem-
branes and modules.

CRD committee for desalination

During a meeting on 26 October 1983 the Co-
ordinating Research and Development Committee for
Desalination updated the Master Plan for Desalina-
tion Research.

Locally produced modules used in reverse osmosis membrane units.

List of research projects on desali-
nation

@ Research on and development of polymeric mem-
branes and supplemental coatings for reverse
osmosis and ultrafiltration. (Contract with the
University of Stellenbosch — Institute for Polymer
Science).

@ Research on and development of membrane sup-
port systems for reverse osmosis and ulirafiltration
(Contract with the University of Stellenbosch — In-
stitute for Polymer Science, and the CSIR — Na-
tional Institute for Water Research).

® Research on the desalination of mine water. (Con-
tract with the Chamber-of Mines).

@ Evaluation of electrodialysis reversal for the
desalination of effluents and brackish water. (Con-
tract with ESCOM).
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ater consumption in urban areas, including
Wboth the domestic and industrial sectors, is

continually rising and the economic use of
water in these areas could result in considerable sav-
ings in the country’s water balance as a whole. This
fact was repeatedly stressed during the drought in
1983 and several actions were introduced by various
authorities to save water. The need and potential of
water economy in urban areas, was also early
recognised by the Commission and since its incep-
tion various research activities were initiated in this
regard. One of these was the establishment of a Co-
ordinating Research and Development Committee to
identify research priorities for water economy
measures and to coordinate research and evaluate
results. A master plan for research in this field was
prepared, and subsequently research projects were
formulated. These were done in view of the ex-
cessively high per capita water consumption'in many
instances and the extent of “unaccounted for”
losses in many municipal distribution systems.

The first projects included investigations into water
losses in distribution systems and into water con-
sumption patterns, both in terms of contracts with
the University of Pretoria. Based on these results a
follow-on project was developed for research on
water economy measures in urban areas as well as a
project concerning leak detection in water supply
distribution systems.

Water economy measures in urban areas

The research is carried out in terms of a tripartite
agreement between the CSIR (through its National
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Building Research Institute — NBRI), the SABS and
the Commission.

The objectives are to achieve a meaningful saving of
water in urban areas through improvements in the
design of water supply fittings; to reduce wastage of
water through user education; and to draw up water
regulations which will enable uniform control of ur-
ban water consumption. The SABS is developing
National Water Supply Regulations and a Code of
Practice for Plumbing and the NBRI is investigating
all aspects of urban water use and is producing
basic material for inclusion in the said Regulations
and Code of Practice.

Positive technology transfer has already been
achieved by the NBRI in that manufacturers have in-
corporated several of the recommendations which
emerged during the course of the project in the
design of various water supply fittings. Based on the
research findings to date, a variety of proposals have
been formulated for inclusion in the National Water
Supply Regulations and for updating SABS standard
specifications for water supply fittings.

New research project on leak detection

Although the exact amount is not always known,
there is agreement that vast volumes of water are
lost through leakage from water distribution net-
works. As said in Chapter 1 the Commission initiated
a project to be carried out by the National Building
Research Institute of the CSIR into leak detection
and repair in water supply distribution systems in
South Africa. The aim is to prepare a manual on leak
detection and repair programmes for local use.
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Several demonstrations of leak detection in various parts of the country have been arranged by the Commission.

Demonstration of leak detection

The Commission arranged several demonstrations in
various parts of the country to introduce the latest
equipment for the detection of leakages in water
pipes. As this equipment was not yet available in
South Africa, the Commission collaborated with local
companies to bring representatives of the manufac-
turers concerned together with their equipment to
this country, in order to explain and demonstrate its
operation. The equipment includes an electronic
device known as a leak noise correlator which has
recently become available overseas, but very little
was known locally about its operation. This equip-
ment is capable of pinpointing the location of
underground leaks with a very high degree of ac-

curacy and is unaffected by extraneous noises which
have proved to be a limitation of acoustic devices
used up till now.

List of research projects on water
economy in urban areas

® Research on water economy measures for water
distribution systems in urban areas. (Contract with
the South African Bureau of Standards and the
CSIR — National Building Research Institute).

@ Research to investigate leak detection in water
supply distribution systems. (Contract with the
CSIR — National Building Research Institute).
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water used by industry in South Africa (excluding

mining) is required for cooling purposes, especially
at power generating stations. However, large volumes
of water are lost during the wet cooling process. It is
calculated that in a 3 600 MW wet cooled power sta-
tion the volume of water lost through evaporation
(together with relatively small volumes of water used
for other purposes) amounts to 120 000 m? per day. If
wet cooling could therefore be replaced by dry cool-
ing, considerable water economies may result.

l t is estimated that approximately two-thirds of the

Dry cooling differs from wet cooling in that water
flows through cooling elements and is therefore air-
cooled wothout evaporation taking place. Although
dry cooling effects considerable water savings, it suf-
fers two disadvantages. Firstly, the capital cost for a
dry cooling unit greatly exceeds that of wet cooling.
Secondly, dry cooling is somewhat less efficient,
necessitating the use of more coal for the same
amount of energy generation than with wet cooling.
Dry cooling systems therefore, should be made to
operate as efficiently as possible.

The Commission currently supports three research
projects in connection with dry cooling at power
generating stations.

Optimisation of dry and dry-wet cooling

In terms of an agreement with ESCOM and the CSIR,
research is directed at two aspects. First, the effect
of atmospheric conditions such as wind and
temperature inversions on the efficiency of cooling is
being investigated. The second aspect being in-
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vestigated is the effect of various environmental fac-
tors such as moisture content and pollution on the
corrosion of various types of cooling elements.

In terms of another agreement with ESCOM and the
CSIR the optimal siting of dry cooling units is being
investigated with a view to the prevention or suppres-
sion of warm air circulation which will result in more
effective cooling. These investigations are being con-
ducted in a wind tunnel at the CSIR.

Computer program for evaluating dry
cooling systems

The cooling elements used for dry cooling play an
important role in the process since they represent a
considerable part of the capital cost involved and
their characteristics affect cooling efficiency. In view
of the fact that a variety of cooling systems and
cooling elements are available, it is important that
techniques be developed for the evaluation and
possible optimisation of the efficiency of the various
possible combinations of systems and elements. The
only way in which all variables can be accom-
modated in such an evaluation technique is by
means of a computer program and the aim of the
work being undertaken by the University of Stellen-
bosch, is to develop such a program.

Visit to a dry cooling unit

During an open day at the Grootvlei power station on
23 March 1983 and on the invitation of ESCOM,
members of the Commission together with represen-
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Research on dry cooling is being undertaken at ESCOM'’s
power station.

tatives of the Directorate of Water Affairs and other
guests were afforded the opportunity of taking a
closer look at dry cooling. In addition to the visit to a
dry cooling tower, lectures on dry cooling were also
given. .

List of research projects on water

“economy at power generating stations

@ Research on the optimisation of dry and dry-wet
cooling systems at power stations in South Africa.
(Contract with ESCOM and the CSIR — At-
mospheric Sciences Division, and Corrosion
Research Division).

® Wind tunnel studies on the effect of the orienta-
tion of cooling units on warm air recirculation and
efficiency of air cooled systems. (Contract with
ESCOM and the CSIR — National Mechanical
Engineering Research Institute).

® The development of computer evaluation techni-
ques for dry cooling systems. (Contract with
ESCOM and the University of Stellenbosh —
Bureau for Mechanical Engineering).
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tain requirements and these requiremenis or

quality norms are determined by the specific
purpose for which the water is to be used. When
quality norms are determined, it is important that
reliable analytical techniques should be available in
order to establish whether the water conforms to the
requirements. Reliable analytical methods are also
needed to obtain more information on the consti-
tuents present in the water. It is equally important
that existing methods be revised and updated from
time to time, and that new methods be developed in
order to keep pace with changing circumstances and
requirements, especially as far as new chemical com-
pounds are concerned. Routine analytical laboratories
may not always have the manpower and facilities
available for the development of methods. Because
of the importance of water quality the Commission
established a CRD committee for Water Quality some
years ago. This Committee concerns itself, inter alia,
with analytical techniques for the chemical analysis
of water. During the year the Commission also sup-
ported a research project at the University of Pretoria
on analytical methods.

B efore application water must conform to cer-

CRD Committee for Water Quality

The development and improvement of analytical
techniques represent one facet only of water quality
determination. There are other facets that are of im-
portance, e.g. sampling at a particular point, the
number of analyses required to obtain a measure of
variability in quality, the interpretation and publica-
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tion of the water quality of the country’s supplies,
etc. The CRD Committee for Water Quality which
deals with all these aspects has gained new momen-
tum and it is planned that it will feature prominently
in respect of the determination, interpretation and
publication of the country’s water quality.

Determination of sulphate and alkalinity

In collaboration with various organisations responsi-
ble for water analyses, it has been established that
determination of sulphate and alkaiinity, in particular,
creates problems and that these should therefore en-
joy priority in any research programme involving
auto-analyses of water. Sulphate and alkalinity are
important to water quality and current methods for
analysing these are subject to interference. Results
vary in accuracy and are often not reproducible. As a
result, analyses often have to be repeated.

In terms of an agreement with the University of
Pretoria, the Chemistry Department of the University
is undertaking research on the auto-analysis of
sulphate and-alkalinity by using the flow injection
technique. Methods for these analyses will be
developed for potable, surface, ground and
wastewater.

Research project on analytical tech-
niques regarding water quality
@ Research on the auto-analysis of sulphate and

alkalinity in water. (Contract with the University of
Pretoria — Department of Chemistry).
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The transier of
information and
technology

sion has a specific responsibility for the promo-
tion of information and technology transfer, and in
doing so, follows the following basic plan of action:

l n terms of the Water Research Act the Commis-

Partnership research

Partnership research is regarded as the most effec-
tive method for successful technology transfer. This
partnership principle is incorporated, as far as possi-
ble, in research contracts, which means that the
potential user of the results becomes involved in the
planning, formulation and execution of research.

The South African Water Information
Centre

The South African Water Information Centre was
established in 1974 by the Water Research Commis-
sion after consultation with the CSIR and the then
Department of Water Affairs. It is operated as an in-
dependent unit on behalf of the Commission, and
under contract by the Centre for Scientific and
Technical Information of the CSIR, and provides
various information services in the water and related
fields.

The Centre is an important component in water
research and in the activities of the water community
of South Africa. It has a national character with its
own identity and operates under its own name,
‘thereby providing a centralised point of access for all
persons and organisations using information sources
and services in connection with water.

The Centre has developed a computerised biblio-
graphic data base Waterlit and during the year
approximately 550 scientific and technical journals
were selected by a team of graduate indexers for ar-
ticles on water to be included in the data base. In ad-
dition to these articles, reports, theses, book patents
and conference proceedings are also indexed. The
data base already contains some 80 000 items and
approximately 1 300 new items are added monthly.
Since May 1983 American reports on water, supplied
by the American National Technical Information Ser-
vice, are also being included in Wateriit. These
reports are derived from the Government Report An-
nouncements (GRA) data base.

During the year the Centre operated approximately
225 SDI (selective dissemination of information) pro-
files, and approximately 800 retrospective information
searches are done annually on the Waterlit data
base, the majority by the Centre. However, searches
are also done on Waterlit by other organisations
such as the Centre for Scientific and Technical Infor-
mation’s regional offices in Durban and Port
Elizabeth, the library of the Department of Environ-
ment Affairs and at some of the Universities’
libraries.

Universities still remain the largest users of the Cen-
tre’s services, followed by the CSIR, the Department
of Environment Affairs, industries, consulting
engineers and municipalities.

Since September 1981 Water/it, in terms of an agree-
ment with System Development Carporation (SDC) in
the USA, has been made available on a worid-wide

basis through SDC’s on-line information retrieval ser-

52



~yTst £ SCENTRID AND TECHNC
O SETENGRAPLEE EN TE

SGUTH AFRICAN RETROSPECTIVE INFORMATION SYSTEM

~PROVDES UTERAY ’
GRS $575 10 BATE o CPEICES

55 OVERSEAS GaTABANS S

The South African Water Information Centre which is financed by the Water Research Commission, arranges regular
demonstrations during conferences.

vice. An additional contract has also been negotiated
for the rendering of SDI services on Waterlit.

During the year the Centre also compiled a hydro-
logical register containing information on hydro-
logical data in South Africa. The register contains, in-
ter alia, a list of names of organisations in posses-
sion of such data together with details about the
data.

The Centre also provides a current awareness service
and the periodical Selected Journals on Water is
distributed monthly to 120 subscribers.

Mass media

In this regard the accent falls on information transfer
and press releases, radio and television are used to
this end.

Publications

The Commission’s publications provide for three
levels, viz pure scientific, popular scientific and prac-
tical scientific levels.

Water SA

Water SA is the Commission’s scientific journal
which contains original research articles and review
articles on all aspects of water science, technology

and engineering. The first edition was launched in
1975 and the journal appears quarterly. All articles
submitted for publication in Water SA are referred
first to referees and thereafter a decision is taken on
publication.

There are approximately 2 900 subscribers of whom
some 900 reside abroad. I enjoys world-wide
coverage and is included in the following abstracting
services: Chemical Abstracts; Biological Abstracts;
Engineering Index; Pollution Abstracts; Oceanic
Abstracts; Current Contents Science Citation Index;
Water Resources Abstracts (American Water
Resources Association); Hydata; Selected Water
Resources Abstracts; Desalination Abstracts;
Waterlit; Water Research Centre Information; -
Aqualine; Abstracts Journal {Institute of Scientific
Information of the USSR Academy of Science); Soils
and Fertilizers (including Irrigation and Drainage
Abstracts); Information Eaux; ISP Index and Ab-
stracts; Cambridge Scientific Abstracts; Dokumenta-
tion Wasser; and Institute for Scientific Information.

SA Waterbulletin

This bilingual newsletter which was launched in
August 1975 by the Commission and which appears
quarterly, contains articles, news snippets and items
of interest on local as well as overseas aspects of
water. Activities of various institutions in the water
field in the Republic are highlighted in the Bulletin.
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During the year under review the bulietin’s firmly
established columns such as “technology transfer”
and “new equipment and processes” again received
an excellent response and many enquiries were dealt
with.

Special editions of SA Waterbulletin appear from
time to time and deal with a specific subject or
aspect of the Commission’s activities, and are aimed
at the transfer of information to groups with special
interests. During the year under review an issue was
devoted to the WRC’s involvement in effluents of the
textile industry, and more than 7 000 copies were
distributed.

Publication on research projects

During the year a new publication entitied Research
projects for 1982 was published. The publications
deal only with projects current during 1982 and of
which a few have since been completed. After the
objective of the project has been discussed a con-
cise report of each project is presented together with
publications emanating from it.

Manuals and reports

At the conclusion of a project, and also whilst
research is still under way, results are evaluated in
respect of possible application and depending on the
nature of the results a decision is taken on its
publication, dissemination and application.

More information on these publications appears in
the relevant chapters and in the Appendix.

List of publications of the Commission

The Appendix to this Annual Report contains a list of
publications (articles, papers and published reports)
which appeared during 1983 and which emanated
from research supported wholly or in part by the
Commission.

Column in IMIESA

Since January 1979 a column on the Water Research
Commission has been appearing monthly in IMIESA,
the official organ of the Institution of Municipal
Engineers of South Africa. Since its inception in 1971
the Commission has developed a wide range of ac-
tivities which are of direct importance to local
authorities. The column endeavours t0 provide a con-
tinuous feedback of information to local authorities
in an effort to inform them regularly of the activities
and research being done in their interest.

Conferences, seminars, workshops and
demonstrations

From time to time the Commission, on its own or in
cooperation with other organisations, arranges such
meetings. These afford ideal opportunities for pro-
moting personal contact between research scientists,
or between research scientists and the users of
research results. In this way the transfer of informa-
tion and technology is greatly enhanced.

More information on meetings held during the year is
contained in the individual chapters.

Utilisation of overseas expertise

It is in the national interest that overseas expertise
and knowledge be used where these are not available
locally and the Commission has developed various
methods to achieve this. Overseas specialists, for
example, are used as consultants and the Commis-
sion from time to time sends study groups overseas
in order to obtain information on a specific problem
area. More information in this regard appears in the
individual chapters.
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Financial
statementis

he Statement of Income and Expenditure and The Commission derives its income from rates and
the Balance Sheet have been drawn up in terms charges on water usage and on scheduled irrigation

of section 14(2) of the Water Research Act, land. The tariffs for the 1983 financial year were 0,35
1971, (Act no. 34 of 1971), as amended and certified c/m? for water supplied for urban, industrial or
by the Auditor-General and cover the period 1 domestic use, and 60 c/ha of land scheduled for
January to 31 December 1983. irrigation.
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WATER RESEARCH COMMISSION
STATEMENT 1

Balance Sheet as at 31 December 1983

1982 Liabilities 1983 1982 Assets 1983
R R R R R R R
Sundry creditors — .
P N *Capital assets —
63 453 Revenue paid in advance ... 109 652,10 5000 LANA (OB rrrreerrmeeerseesrrereerens 5 000,00
Fund account — : Motor vehicles 14.873,05
7 364 903 Balance at 31/M2/B2 ....ccinnericnniccmnmrnenseaans 7 364 903,31 Less: Depreciation .......oumee 3 257,33
Plus: Excess of income over expenditure, 1983 __ 1322 270,88 5810 — 11615,72
8687 174,19 Office Equipment ....ccccecieeeennne 102 607,59
Less: Depreciation ..........c...... 4 556,37
77 469 98 051,22
Office Furniture .......ccccomennen 31 543,25
Less: Depreciation ........ccooo. 1486,43
29156 30 056,82 144 723,76
LOAN et 1944 406,50
Investments 4122 320,18
Plus: Accrued interest,
1/10/83 to 31/12/83 ..ccoorvrennns 137 072,52
5055 318 4 259 392,70
Current assets —
Sundry Debtors —
Outstanding revenue:
Prior to 1983 ..ccccevvcrvnceen. 61903,47
1983 e venerenen e 732014,89
843088 793 918,36
1227 304 Project advances (Statement 3) 1 424 057,88
Subsistence and transport
19 107 AAVANCES .ovvvecrrereveereeerercecrareenns 3263,90
81211 Motor financing . . 43 996,24
200 Deposits .cccrvvcrmrcrcirees 200,00
1471518,02
150 Cash on hand ......ceccevvecomrnnnnns 150,00
84 543 Cash in bank ...cccrmvnnrniiinnas 182 716,95
2 448 303,33
R7 428 356 R8 796 826,29 R7 428 356 w

*Capital assets purchased by organisations by means of research grants are not included.

Pretoria, 30 March 1984

(Sgd.) M.R. HENZEN

Chairman

The above Balance Sheet has been audited in accordance with the provisions of section 42(4) of the Exchequer and Audit Act, No. 66 of 1975, read
with section 14(1) of the Water Research Act, No. 34 of 1971, and in my opinion it has been drawn up as to reflect a true and fair view of the financial

affairs of the Water Research Commission.
Office of the Auditor-General,

Cape Town, 1 May 1984

(Sgd) A.P. ELLIS

Auditor-General.
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WATER RESEARCH COMMISSION
STATEMENT 2

‘Income and Expenditure Account for the year ended 31 December 1983

1982

Expenditure 1983 1982 Income 1983
. R R R R R ' R R
1063 345 Salaries and alloWanCes ... 1224 659,86 Rates:
35863 Subsistence ... 37 338,44 Government irrigation schemes
4 484 Motor transport ... 3 764,81 with canal systems:
135853 General transport ...eeereeeceecinnne 146 397,86 Received .....ccoeevrenecerevinrennse 38 295,37
3200 Commission members’ allowances . 1850,00 Plus: Outstanding 1983 ........ 89 512,48
10727 Postal and telegraph services ...... 8 889,85 86 615 127 807,85
16 197 Telephone services .... 22 557,10
18 301 Printing and stationery . 15 085,23 Irrigation Board Schemes:
3293 Advertisements .. 5274,18 Received 71672,24
92036 Publications and Information .......... 117 231,59 Less: Adjustment in respect of
12836 Technology and information transfer .............. 27 346,98 Previous YEars ... 1779,74
11142 Lease and maintenance of office equipment . 12 520,33 R 69 892 50
19941 Entertainment ... 9 964,23 Plus: Outstanding 1983 1 487’64
35 873 Office rental ....ceeeovveeereiiennrcnneenrienvesverecnnsens 41 420,10 TR TR e —_—
3739 Maintenance of and alterations to offices .. 2697,12 72729 71380,14
3785 EIECHICHY .coovieiriaceirecinniicrctnee e seeccvneennans 4701,48
38 Maintenance and lease of furniture — Changes:
400 TypPiNg SEIVICES ..ovverreemmrerirreesersnesennes 821,91 Metered water from
4461 Insurance and licenses ... 4 685,32 Government schemes
58674 Collection fees .......... 70 279,60 Recelvgd ........... s 4 564 570,34
1131 Audit fees .......... 1 065,00 Less: Adjustment in respect of
1937 Legal COSS ormorerecrorrerenns 12 740,00 Previous Years ... 242250
14 125 Registrations and subscriptions .. 13 303,43 4 562 147,84
5610 Miscellaneous petty expenses ... 7 472,41 Plus: Qutstanding 1983........ 64101477
6613 Depreciation .......ceevererciimscinerinnne 9 300,13 4243 183 5203 162,61
4053 242 Research projects (Statement 3) ... 3 488 848,53
Contracting of researchers and expertise: Municipalities:
195 908 Weather modification at Bethlehem ................. 181610,20 RECEIVEA oo venns 1479 250,74
. Evapotranspiration and water use studies by Plus: Adjustment in respect of
55782 means of weighing lysimeters ..., seeres 70 971,37 Previous Years ........c.oo..... 4919,02
Digitizing of autographic raingauge 1313332 1 484 169.76
75 281 AALA coeiieciieccire et 2 538,04 !
—— Establishment of Hydrological data banks ..... 16 001,40
271 121,01
162 400 Research and other grants ........cmcecin s 214 338,77
191 743 Specialist and consultation services . 307 405,53
199 151 Excess of income over expenditure .......coverecrvnnnnncnnenncnne 1822 270,88
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STATEMENT 2 (continued)

1982 Expenditure (continued) 1983 1982 Income (continued) 1983
R R R
SWA:
65 651 Received ....cocovvrceemmrevvesionnens 47,55
Unaliocated rates and
92186  charges ....ovnnnccinnnn, 31263,63
Interest on rates and charges
1630 N AMTEAI v 3 817,52
Interest on investments:
Received 317 002,53
Accrued 137 072,52
610 847 454 075,05
5000 Research contributions ............. 15 750,00
6938 Sundry income 13 877,57
R7 405 351,68 R6 498 111 R7 405 351,68

R6 498 111
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WATER RESEARCH COMMISSION
STATEMENT 3

Statement of Project Expenditure and Advances for the year 1983

. Expenditure Total advances
Project outstanding
1982 1983 ‘as at
3112183
R R R
Technological development of water reciamation on the basis of the Windhoek plant ............. 23904 2 000,00 —
Reclamation, storage and abstraction of purified sewage effiuent in the Cape Peninsula ....... 11302 —_ —_—
An investigation on the optimal utilization of water in the Eerste River in sandbeds or by other
ITIBAIS cutrucenirereaericearrortesroostineeasnsrresssostreeansensaesessoneatsrassssessessstnstortsasesasentsrennassssansrsssnsassnssnsenssssnensssnesansrs *690) — ——
South African Water INformation CeNtre ..ot et ecnv et vsneseesnesessaneans 189 700 225 499,25 *(62 099,40)
The development and evaluation of techniques for the determination of the exploitation poten-
tial of ground water resources in the Southern Free State and Northern Cape ..ccoeccevveenee. 11792 — —
Research on the microbiological quality and health aspects of water for reuse ......ccccovvvrennee. 173 097 34 232,84 2075,16
Research on the soil factors effecting the optimal utilization of irrigation water in National States 8 551 9 229,03
Research on water requirements of certain agronomic and vegetabie Crops ......ccoeccoveccmnicrnnns 3200 — —
Research on the purification and reuse of effluents from the hides and skins curing, felimongery —
and 1ANNING INAUSITIES vvviei et e ctrr ettt re s st se s ss b e a bt e e s e s s e s b e sbncnresan v nssasscton 54 865 676,64 41,00
Research on the development of membrane support systems and modules .. 802 X3 167,46) | . —
Water management and effluent treatment in the Textile Industry ..., 84014 —_— —
Research on the development of effective irrigation methods for application on steep lands, with
special reference 10 MICTO-MEBINOAS ..ottt e 54 482 500,00 .2798,75
Research on flood occurrences ..... 21680 — —
RESEATGN ON WALEY TESOUITES ...oevieerirerrrreesrrrersaessirreessiesiessessssnsesaesssssesssesnsessassenscessessesssessessnsssessrassesss 130 279 — —
Water pollution and effluent reclamation in the Pretoria-Witwatersrand-Vereeniging-Sasolburg
COMPIEX eieeiieieierteciet v ettt et esabeste st eaesa e st se st ase s hneb e s s eatsas et e Re e e s st e R e s e ehn st e sh s s e et e s s b b s s et s b esrneaaseis 3201 8 688,19 731,31
Research on the scheduiing of irrigation of wheat in the irrigation area of the Orange Free State —_ 15 206,47 —_
Research on the development and application of aspects of equilibrium chemistry and precipitation
kinetics to water stability problems encountered in water reclamation ....c..cviivcnvniccennins 8573 9 270,05 7 269,01
The removal of nitrogen and phosphate from biofilter effluents ......... 43 484 — —
Hidrological research in the Ecca and Wilderness catchments ........cccvecinvniinecccienisncieneene, 64 032 73 437,563 2 562,47
Research on the optimization of dry and dry-wet cooling systems at power stations in South Africa 100 043 146 627,00 *(32 027,00)
Research on the bptimization of the modified activated sludge process for nutrient removal (Johan-
NESHUrg City COUNCIT) woiiiciiiiiitricie et b e s a e bbb ras s e s e as e b e ne e ns s ebnnb s sans 8 396 33 568,59 6 099,08
Research on the optimization of the modified activated sludge process for nutrient removal (NIWR) 19 868 — —
Hidrological investigation of rural catchments in Natal with specific reference to flood events 59 887 76 682,17 93 200,00
An Agro-hydrological study Of Natal ... 7 346 —_ —_
The development of a data bank of autographic raingauge records in South Africa . 26 375 14 224,00 —
Hydrological research in ZUILIANG ... e e as s e asssaanas 32032 23 780,48 17 908,52
The efficiency of water extraction from fine sandy irrigation soils by different root systems 15572 4628,27 —_
Research on economy measures for water distribution systems in urban areas ..., 157 672 134 566,47 433,53
Research on water reciamation and pollution control: Operation of Stander Water Reclamation
Plant by the City Council of Pretoria, the implementation of surveillance programmes relevant
to health aspects and the application of catchment quality control ..., 85189 — —_
Epidemiological studies pertaining to the reclamation and reuse of purified sewage effluent in
the Cap@ PENINSUIA oottt as e e st e s s s e s ere b e b et s ss s v s e s s ervabans 80522 78 962,56 69 799,14
The construction and operation of the Cape Flats prototype water reclamation plant and the
surveillance of reclaimed Water QUAITY ..ot s 248 055 203 186,52 109 805,88
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STATEMENT 3 [continued)

Optimization of the modified activated sludge process for nutrient removal (University of Cape
TOWI) ceeeeciieuirreieestees easss e sacass st esanesaseseanas s eaneusinsvanearastaasssesanesnseessbesanesants saseantsessesssssarnssesnsesanssvarasnsens
Water management and effluent treatment in the textile industry: Pilot plant treatment of cot-
ton/synthetic fibre dyehouse effluents with water reuse ..o e
Research on water management and effluent treatment in the textile industry: Wool scouring
EFFUBNT TrBATMENT oot e s e e s s e s e ae e e s a e s e i b penna e rv e e s e ranenbeeasnn
Research on continuous streamflow modelling of South African rivers .......cuveciirniiinienan
The treatment and disposal of sewage sludge: The stabilisation of sludge by means of photosyn-
ThETIC DBOTEIIA .ottt e e et a s st s e e e e e sne s asaarsaene e asassetesansanarnnsns
The treatment and disposal of municipal sludges: Sludge dewatering and the treatment of sludge
HHQUOTS coiitinetitierrr it et et s s et et rerae st e s ransssaeaanesbbe s aasans s e sn s e s e e 2em e see e bannnesansaasannn ey ansarsantssnanerneans
The treatment and disposal of municipal sludges: Sludge disposal t0 8€a ....cecvviverrcircnncinne.
Research on the water requirements of certain agronomic and vegetable Crops .....c.cccveeeccanns
Research on the influence of different times and intensities of internal plant moisture stress on
photsynthesis, respiration and water use efficiency of certain agronomic crops ......cccceeeceeneenn
The treatment and dlsposal of municipal sludges: Pasteurisation and thermophilic anaerobic diges-
TION OF STUAGE weiirieeeeit ot rrcr e ccr s e e e s caa e s cnevtae e beasme e s st s an s na e s e e ssnasanee s eeareeenseeaneesbanasasasnns
The treatment and disposal of municipal sludges: Autothermic aerobic digestion of siudge ..
The treatment and disposal of municipal sludges: characterisation of sludge ....cccevvcierrencrinenn.
Research on biochemical processes which result in phosphate and nitrogent removal in the
modified activated siUdge ProCess ... b
Research on droUGht OCCUITENCE ...vviciircriiecnivccire e rareraesevecrsserssaa s sasn s e sars e seasasbenseraseesrnessnasssen s
Research on the technological development of continuous counter current ion exchange for the
the reclamation of water of potable quality from secondary effluents ...cccovivvriinccecvncccnen,
A investigation into the water and effluent management problems in the fishing industry: Short-
comings in dry offloading systems for unioading fishing vessels ...
Research on and development of polymeric membranes and supplemental coatings for reverse
0smMOsiS and Ultra FIHIAHON ..ttt v s v e s ran e ere e
An investigation into the water and effluent management problems in the fruit and vegetable
processing industry: In-house optimisation of water use and effluent treatment in fruit and
VEGEIADIE PrOCESSING oottt e s e e ve a e r e s et e e bh e ransnn e sape st e s sanaeamesersn s e seannenneennn
An investigation into the water and effluent management problems in the fishing industry: Ef-
fluent handling at fish processing factories ...ttt craesras s re e s raeesreaen
Research on the profile availablie water capacities of soils
Eutrophication research on the Hartebeespoort Dam ........
Research on integrated studies of the generation of runoff, solutes and sedfment in tnbutary
catchments of the Great FiSh RIVET ..ot cees s
The treatment and disposal of municipal sludges Forced aeration composting of sewage sjudge,
DIOTOTYPE STUAY 1oveciiiriaiimitir s laesrcriroee s st e e s aes s ns et e b s eraents e seaeamn s b e e aee b Sedaredarasoecasbn st e ssbebteane
Development of the required apparatus and programmes for the monitoring and management
Of HTIGATION SYSTEIMIS ettt sstr s e e et e e v s s e can b e et e ey saebarea s adeeesbserane s ms e nnennnnonnns
Investigations into the use of physical-chemical techniques for treatment and management of
industrial effluents with high organic content. Preliminary investigation to define problem areas
Investigation into the water management and effluent treatment in the processing of (i) pulp and
paper (i) metals (iii) fermentation products (iv) pharmaceutical products .......cooeivieiaiiiieens
Research on and development of membrane support systems for reverse osmosis and ultra filira-
E 7= T O PO OO POV OO ORTSRRTI
Surveillance of the virological quality of reclaimed water from the Cape Flats prototype water
FECIAMALION PLBNT e r s s rcn s e s te s e b b e e e arss s rrea e e s s ba b s b s e e bbb b e nanr s e sann e e snbnesn e ba
Research on the revision of the temporal and spatial distribution of precipitation statistics in
SOUTNEIN AFTICA oiiirieerireecirciierecrirr et e srcssstaereser e rastesras s repassvense st cemaneastssaneeas e e ennnseEaaseeyranesoeanssnasressas
Research on weather modification (C.L.C.) ..... .
Research on weather modification at Nelsprun (S W.A.) .................................................................

105 865
94 811

80627
23 447

16 844
5385
24 200
62 290
114 686
8610
18 227

12026
79435

85 268

7818

60 293
64 525
58 7‘55:)
101775
24 511
94 013

45169

40 451

769 049
21

105 678,70
96 600,00

103 240,11
22 647,28

6 787,50
267,00
32 800,00
39 186,53
92 344,85
3109,17
25 723,66
24 255,00

23 641,68
37 500,90

33 206,98

220 475,36

34 040,52
39611,88
75 551,65
76 472,00
65 512,13
38 214,06
81797,62
10 831,33
54 000,00

1 973,00
17 364,16
22 835,97

99 920,56

75 476,65

78 259,89
13210,97

812,50
7 835,00
64 300,00
1 890,87
2 780,90
19 436,09
*(382,00)

3 655,38

*(1136,12)

5024,64

68 000,00
4 433,00

13912,99
*(11,00)

38 119,61

93 627,00
18 523,66
47 264,03

479,44
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Research on the applicability of groundwater modeis as an aid to the study and evaluation of
SOULN AFFICAN BUUITEIS ..eiicieiereiicciriircree s e crrentrcrsetessecanesaesresssarassasasscssasesssenssesasssmensersesssonsessnssnas
Research on sludge bulking in the activated sludge process ...,
Research on urban hydrology and draiN8ge ......ccccciiiiiimiiimiie et sesssre s reve e ees
Research on the development of procedures for the selection of appropriate irrigation methods
and for the design of irrigation SYSTEIMS .ot sass et s e et esaesssoce e ssnessessnasnas
Research on an irrigation scheduling service for the Free State region
'A detailed regional soil moisture deficit analysis for irrigation planning in Southern Africa ..
Research on the characterization, evaluation and regeneration of activated carbon for water
reclamation and water PUrfiCATION ..ot ni e e eees s sen s e s s se s n e neneeans
Research on detailed geohydrological investigations in the Poesjeneis River catchment in the
Breede River valley, with special reference to mineralization ........c.crccniriniin e
Research on the auto-analyses of sulphate and alkalinity in water ......cccveiveeiivcvrnninneereenn,
Water management and effluent treatment in the textile industry: Treatment of scouring and
bIEACKING BFfIUBNT Lot es et e e s e s e s s e e s s s e e s e e tn s s seesenennevaten
Research into the treatment of industrial effluents with high salinity and organic contents ...
Research on the desalination of minewater (RCC) ......ccoivcmiiiincceniiiitcs e criecenrassieeneareeseesaeens
Research on the desalination of minewaters (Process Systems (Pty) Ltd) .......... .
Research on the reclamation of secondary sewage effluent by reverse osmosis .....ccccocveenenne
Research on an investigation into the use of physical/chemical techniques for water and
wastewater management in the meat processing INAUSITY i e
Evaluation of electrodialysis reversal for the desalination of effluents and brakish water .......
Evaluation of the impact of phosphate limitation on the trophic status of South African impound-
INENES  eitieeiiiriieireererirreer et ae sttt a s are e s caearess e et s et s e s abssaaasances hosetsssesbbe s e bae s st e Eser R R ee s s eaa e a b eenea R b s e n st R R e n R aae
Research on the effect of adsorption-oxidation process configuration on the quality of reciaim-
BU WALET oviiieetiereeriereerte e rc e e cout e e ssa et s seas e et saser e s e e a e e R s b s As e b S b e et s e R RS bR R e s b hhs e e e e Rt e R e Ri s s ins
Research on the inhibition of bacterial oxidation of pyrite and the concomitant acid mine drainage
Construction of a dissolved air flotation pilot-scale unit for application for research on industrial
38 £13 1T o € TP U OO U USROS ST RO
An investigation into the condition of soils irrigated over a protracted period and an evaluation
of applicable selection criteria, and reclamation and control measures .........ccoviecneeconnne
Research on the contribution of mine dumps to mineral pollution in the Vaal Barrage ............
Research on enhancement of biological phosphate removal from sewage by altering process feed
COMPOSTHION 1 eeieiierecteie et b et e b st s s e st s s b e s ks eb s s s s e b mraav s ba b e st s sr s sabeRbesrassnsaassntin
Hydrological research in catchments of the Eastern and Southern Cape ......ccvcecnccimniiinnncne
Research on an evaluation of hydrological flood estimation techniques for smali ungauged catch-
ITIEIITS 1iuiiteereeesreeetteea et et s estas s et e e e se s s eeaas s abate b s s st s b s e e s s s e e s s s et s b et s s s aE s b a b st ren e s s et st e e

Research to investigate leak detection in water supply distribution systems .... .
The development of computer evaluation techniques for dry cooling systems .......cccccoveinenene

STATEMENT 3 (continued)

96 348 102 463,38 *(37 651,28)
- — 6179,23

— 126 529,12 *(6 529,12)

58 003 151577,80 1.369,55
4750 32083,65 15 711,21
— 2396,16 14 103,84

150 319 17 636,00 964,00
4036 59 459,37 31377,79
- 5 836,11 4 163,89

- — 184 300,00

— — 146 500,00

- 20 000,00 -

— 53 309,88 —

13 420 40 539,00 9 061,00
— - 109 875,00

- 139 077,32 —

— 12127,19 *(471,19)

— 34 214,00 186,00
— 10,830,47 *(10 830,47)

— 35 920,58 -

- 8 262,54 12237,46
— 20777,82 *(3 742,82)

— 2564,78 46 000,00

— — 67 230,00

- 35 855,16 1844,84

— — 39 000,00

— — 19 070,00

R4 053 242 R3 488 848,53 R1 424 057,88

*Excess expenditure over advances for projects.
*Amendment to expenditure of previous years.




ESTIMATED INCOME
Rates and charges in terms of Section 11 of the Water Research Act
Interest on investment

Appropriation from accumulated funds

TOTAL ESTIMATED INCOME

ESTIMATED EXPENDITURE

Administration expenses:

Salaries and allowances

Subsistence and travelling expenses

Postal, telegraph and telephone

Printing, stationery, advertisements and publications
General expenditure

RESEARCH PROJECTS

Approved Projects

Technological development of water reclamation on the basis of the Windhoek plant

South African Water Information Centre

Research on the microbiological quality and health aspects of water for reuse

Research on the development and application of aspects of equilibrium chemistry and
precipitation kinetics to water stability problems encountered in water reclamation

Research on the optimization of dry and dry-wet cooling systems at power stations in
South Africa

Hydrological investigation of rural catchments in Natal with specific reference to flood events

Hydrological research in Zululand

Wind tunnel studies on the effect of the orientation of cooling units on hot air recirculation
and efficiency of air cooled systems

Research on economy measures for water distribution systems in urban areas

Epidemiological studies pertaining to the reclamation and reuse of purified sewage effluent
in the Cape Peninsula

The construction and operation of the Cape Flats prototype water reclamation plant and the

surveillance of reclaimed water quality

Research on water management and effluent treatment in the textile industry: Wool scouring
effluent treatment

The treatment and disposal of municipal sludges: Sludge dewatering and the treatment of
sludge liquors

Research on the water requirements of certain agronomic and vegetable crops

Research on the influence of different times and intensities of internal plant moisture stress
on photosynthesis, respiration and water use efficiency of certain agronomic crops

The treatment and disposal of municipal sludges: Pasteurisation and thermophilic anaerobic
digestion of sludge

The treatment and disposal of municipal sludges: Autothermic digestion of sludge

The treatment and disposal of municipal sludges: The characterization of sludge

Research on biochemical processes which result in phosphate and nitrogen removal in the
modified activated sludge process

Research on drought occurrences

Research on and development of polymeric membranes and supplemental coatings for reverse
osmosis and ultrafiltration

An investigation into the water and effluent management problems in the fishing industry:
Effluent handling at fish processing factories

Research on the profile available water capacities of soils

Eutrophication research in the Hartebeespoort Dam

Research on integrated studies of the generation of runoff solutes and sediment in tributary
catchments of the Great Fish River

The treatment and disposal of municipal sludges: Forced aeration composting of sewage
sludge, prototype study

Development of the required apparatus and programmes for the monitoring and management
of irrigation systems

Research on and development of membrane support systems for reverse osmosis and ultra
filtration .

Surveillance of the virological quality of reclaimed water from the Cape Flats prototype water
reclamation plant

STATEMENT 4
BUDGET 1984

R R

9195 000
100 000

9 295 000
2 260 000

11 555 000

1322 000
203 000
34 000
233 000

248 000

2040 000

12 000
276 600
18 800
4 800
44 000
46 900
26 300

5000
4000

43 000

150 000

192 620

350
55 500

24 000
20000
9 400
6 000

2600
42 000

86 000
70 000
61 000
99 000
73 200
37 400
98 200
216 000

26 200

62



STATEMENT 4 (continued)

Research on the revision of the temporal and spatial distribution of precipitation statistics
in Southern Africa ;

Research on the applicability of groundwater modeis as an aid to the study and evaluation
of South African aquifers

Research on sludge buiking in the activated sludge process

Research on urban hydrology and drainage

Research on the development of procedures for the selection of appropriate irrigation methods
and for the design of irrigation systems

Research on an irrigation scheduling service for wheat in the Free State region

A detailed regional soil moisture deficit analysis for irrigation planning in Southern Africa

Research on the characterization, evaluation and regeneration of activated carbon for water
reclamation and water purification

Research on detailed geohydrological investigations in the Poesjenels River catchment in the
Breede River valley, with special reference to mineralization

Research on the autoanalysis of sulphate and alkalinity in water

Water management and effluent treatment in the textile industry: Scouring and bleaching
effluents

Research into the treatment of industrial effluents with high salinity and organic contents

Research on the desalination of mine waters (Process Systems (Pty) Lid)

Research on the reclamation of secondary sewage effluent by reverse osmosis

Research on an investigation into the use of physicalichemical techniques for water and waste-
water management in the meat processing industry

Research on the desalination of mine waters (U.C.T.)

Evaluation of electrodialysis reversal for the desalination of effluents and brackish water

Evaluation of the impact of phosphate limitation on the trophic status of South African
impoundments

Research on the effect of adsorption-oxidation process configuration on the quality of
reclaimed water

Research on the inhibition of bacterial oxidation of pyrite and the concomitant acid mine
drainage

CRAWS

An investigation into the condition of soils irrigated over a protracted period and an evaluation
of applicable selection criteria, and reclamation and control measures

Research on the contribution of mine dumps to mineral pollution in the Vaal Barrage

Research on enhancement of biological phosphate removal from sewage by altering process
feed composition

Hydrological research in catchments of the Eastern and Southern Cape

Research on an evaluation of hydrological flood estimation techniques for small ungauged
catchments

Research to investigate leak detection in water supply distribution systems

The development of computer evaluation techniques for dry cooling systems

Possible projects

Contracting of researchers and expertise
Research and other grants
Specialist and Consultation Services

TOTAL ESTIMATED EXPENDITURE

53 200

134 600
37 400
90 000

148 200
32 200
12300

1081

55 000
1049

182 100
144 200
5000
16 500

155 000
2000
10 000

7 000
5600

42900
1541200

18 100
48 000

112 000
150 000

78 800
25 500
112 000

4 971 800

3643200
8 615 000
370 000
240 000
290 000

R11 555 000

63




APPENDIX

Publications emanating from research financed wholly or partially by the Commission.

This Appendix contains a list of publications released in 1983. Requests for publications should be directed, as far as possible,

to the authors themselves.

Publications for 1983

Articles and Papers

ADAMSON, P.T., ZUCCHINI, W. and ALLEN, J. (1983) On the
application of a property of the gamma model to the
analysis of drought sequences of increasing duration.
Proc. National Hydrological Symposium. Pretoria, Sept.
8-9, 1983.

ASHTON, P. (1983) Nitrogen cycling in Hartbeespoort Dam.
Paper presented at Limnological Society of Southern
Africa Conference, Durban 4-7 July.

BENNIE, A.T.P. and BOTHA, F.J.P. (1983) Water uptake by
maize and wheat: Il Critical evaluation of soil-root
contact resistance. Paper presented at the 11th
Congress of the Soil Science Society of S.A,,
Stellenbosch.

BOTHA F.J.P. and BENNIE, A.T.P. (1983) Water uptake by
maize and wheat: | Relative importance of hydraulic
resistances in the soil-plant transpiration pathway. Paper
presented at the 11th Congress of the Soil Science
Society of S.A., Stellenbosch.

BRODISCH, K.E.U., GERBER, A. and SCHEEPERS, J.A.
(1983) Denitrification of trickling filter effluents using
external carbon sources. Paper presented at the IWPC
Biennial Conference, East London, 16-19 May 1983.

BUCKLEY, C.A. (1983) Water Audit. Proceedings of
conference on water conservation in industry, University
of Durban-Westville, 11 May.

BUCKLEY, C.A., FLEMMER, R.L.C. and GROVES, G.R. (1983)
Fouling studies and mathematical modelling of
ultrafiltration of textile desizing effluents. Desalination
47 171-180.

BUCKLEY, C.A., and GROVES, G.R. (1983) The use of
ultrafiltration for the closed loop recycle and treatment
of industrial effluents with chemical recovery. Paper
presented at Institute of Water Poliution Control
Conference, East London, May.

CHAPMAN, H.C. (1983) The impact on industry of water
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