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SEMINAR ON WATER SUPPLY AND

SANITATION

— TRANSKEI

ORGANISERS

The seminar is organised by the South African National Com-
mittee of the International Water Supply Association in con-
junction with the Departments of Agriculture and Forestry of the
Government of Transkei and the Division of Water Technology,
CSIR, with the assistance of the Development Bank of Southern
Africa and the Conference Co-ordinators, CSIR.

AIMS

This seminar is the last in a series arranged by the South African
National Committee of the INTERNATIONAL WATER SUPPLY
ASSOCIATION (IWSA) intended as a contribution to the aims of
the INTERNATIONAL DRINKING WATER SUPPLY AND SANI-
TATION DECADE. The 1980’s Decade was introduced by the
World Health Organisation to improve water supply and sanitation
conditions in developing countries. The technical programme will
concentrate on appropriate and acceptable technologies used in
rural and urban areas in Southern Africa.

WHERE AND WHEN

Wild Coast Sun, Transkei from Tuesday 26 to Wednes-
day 27 June 1990.

FORM OF SEMINAR

The seminar will consist of invited papers, posters and workshop
sessions when open papers will be presented, and will include the
following topics:

WORKSHOP CONTRIBUTIONS

Technology transfer in developing areas - covering:
Q Community involvement

QO Labour intensive methods of construction

Q Institutional framewnrks

O Health aspects

Q Experience in neighbouring states

Q Training

POSTER PAPERS

Q Focus on Transkei
Q Catchment development projects

Q Stategies/policies related to water supply and sanitation in
Southern Africa

QO Technology transfer in developing areas
Q Training
Q Peri-urban water supply, sanitation and progress

EXHIBITIONS

Manufacturers and suppliers of products and equipment relating
to water supply and sanitation, are invited to apply for exhibition
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space at the seminar venue. Please give the name of the
company and the contact person to whom further information
should be sent. Space at the seminar venue is limited and
exhibition spaces will be allotted on a first- come-first-served
basis.

TOUR

There will be an optional tour leaving the Wild Coast Sun on the
morning of Thursday, 28th June and returning the same evening.
Places to be visited will include a regional supply scheme; the
Umzimvubu Basin and various interesting agricultural projects.
There will be an extra change for participation and further details
will be given in the next announcement.

SOCIAL FUNCTIONS

The social functions will include a cocktail party and a “Traditional
evening”. The Tuesday evening will be kept free for delegates to
see the show at the Wild Coast Sun - more details will be given in
the next announcement.

ACCOMMODATION

Ablock booking has been made at the Wild Coast Sun, Transkei.
Fulldetails including special tariffs and a hotel booking form will be
given in the final announcement.

FEES

The registration fee should be about R350 per person and this will
include attencance at all the sessions, a full set of papers, all the
social functions and tea and coffee served during the seminar.
This fee will not, however, include meals or accommodation.

FINAL ANNOUNCEMENT

A comprehensive final announcement containing advance details
of the programme and including an enrolment form, will be
distributed during the first half of April 1990. Persons wishing to
make certain that they receive a copy, should fill in and post the
tear-off reply form without delay.

CORRESPONDENCE AND
INFORMATION

All correspondence related to the seminar should be addressed
to:

The Conference Co-ordinators C.126
CSIR

PO Box 395

PRETORIA

0001

Tel: (012) 841-3816 or 841-4615 - Cilla Taylor or Monika
Mersich; 841-2231 Phil Coombs. Telefax: 86-2856.
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DI'FIKASIE

Wolkwetenskaplikes hou
werksessie in wildtuin

Wetenskaplikes en navorsingsbestuurders hetvan 21 tot 23
Augustus 1989 ‘n werksessie in die Krugerwildtuin gehou waarty-
dens hulle die vordering wat die afgelope tien jaar op die gebied
van reénvalstimuleringnavorsing in Suid-Afrika gemaak is, indrin-
gend bespreek het.

Reénvalstimuleringnavorsing wat vanuit beide die Nelspruit- en
Bethlehem-lughawe onderneem word asook die ondersteun-
ende navorsing deur die WNNR in die PWVS-gebied, is deur die
meer as dertig afgevaardigdes in oénskou geneem. Daar is ook
beraadslaag oor presies hoe die navorsing voortgesit moet word
om die doelstellings op die spoedigste en mees ekonomiese
manier te bereik.

Volgens dr George Green, navorsingsbestuurder by die Water-

navorsingskommissie, het die werksessie bevestig:

Q dat ‘n hoé viak van wetenskaplikheid in die uitvoering van
die Nelspruit- en Bethlehem-projek gehandhaaf is en dat
goeie vordering met die navorsing gemaak is;

Q dat daar in die onmiddellike toekoms minder klem op ewekan-
sige wolkbestrooiingseksperimente gelé moet word en dat
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navorsers hulle aandag eerder op die verkryging van ‘n beter
begrip van die vernaamste neerslagvormingsprosesse moet
vestig;

Q dat die Bethlehem- en Nelspruit-navorsingspanne baie meer
in gesamentlike ondersoeke kragte moet saamsnoer, eerder
as om meesal afsonderlike navorsing te doen;

Q dat veral radarfasiliteite opgegradeer behoort te word.

Dr Green sé Suid-Afrika beskik tans oor ‘n goeie navorsingsin-
frastruktuur en fasiliteite waarvan sommige uniek is, asook ‘nklein
groep entoesiastiese navorsers.

“As hierdie hulpbronne op ‘n doelgerigte manier aangewend
word, is daar geen rede waarom Suid-Afrika nie ‘n leidende
posisie ten opsigte van reénstimuleringnavorsing in die wéreld
kan inneem nie,” sé hy.

Vier oorsese wetenskaplikes is deur die Waternavorsingskom-
missie genooi om die werksessie by te woon. Dié wetenskap-
likes geniet wérelderkenning vir hulle spesiale kundigheid oor as-
pekte van reénvalstimuleringnavorsing soos die aanwending
van radar, mikrofisiese prosesse in wolke asook die wiskundige
modellering van wolkgedrag en neerslagvorming.



W E'EERRM O D I'FI'KASIE

BO: (van links) Mnr M Hodson, dr D Proctor en
dr J van Zyl, aimal van die Divisie vir Aard-,
Mariene en Atmosferiese Wetenskap en
Tegnologie, WNNR.

albeivan die National Center for Atmospheric
Research (NCAR), Boulder, Colorado, VSA.

BO: Dr Brant Foote,
NCAR (links) en dr Paul
Smith, South Dakota
School of Mines and
Technology, Rapid City,
South Dakota, VSA.

¥
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W ATER TREATMENT

I SECOND SYMPOSIUM ON
I ANAEROBIC DIGESTION

The second symposium on anaerobic digestion was held at the University of the
Orange Free State, Bloemfontein, during September 1989. It was organised
jointly by the Department of Microbiology of the University and the Division of
Water Technology of CSIR. The objective of the symposium was to assemble
engineers, scientists and operators for a comprehensive review of the various
disciplines in the field of anaerobic digestion. Emphasis was placed on the state
of the art, recent research results and the need for further research. The 21
papers and seven poster papers presented are available as Proceedings from

the university.

From left: Overseas speakers Dr Charles Vernin (France), Dr Irene Watson-Craik (Scotland), Prof
Willy Verstraete (Belgium) with Mr Piet Odendaal, Water Research Commission.

OVERSEAS DELEGATES

Three overseas guest speakers shared their wide expe-
rience and in-depth knowledge of fundamental issues
with the delegates as well as their valuable expertise.

Professor W Verstraete from the State University of Gent,
Belgium, presented a paper on anaerobic treatment of ef-
fluents in Europe. He stated that anaerobic pretreatment
of effluents from the food and beverage industry was now
standard practice. Priority in anaerobic digestion of
effluents had changed from a strive towards high loading
and gas production rates to emphasis on reliability and
effluentquality. For this reason there was a considerable
interest for improved, preferably on-line monitoring of
influents, effluents and reactor parameters.

Dr IA Watson-Craik from the University of Strathclyde,
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Scotland, summarised the situation regarding the co-
disposal of hazardous wastes along with refuse in land-
fill sites in the United Kingdom. Her paper dealt with the
impact of phenol wastewater co-disposal on refuse
microbial activity. The results of her research indicated
that the co-disposal of phenolic wastewaters, with con-
centrations from 2 to 6 mM, had no inhibitory effect on
the anaerobic catabolism of a representative leachate
molecule, hexanoic acid.

Dr C Vernin of the firm SGN in France described the
results obtained on two full-scale plants treating wine
stillage-lees and stillage from sugar cane molasses.
The treatment had been successfully applied using
plants designed on the anaerobic filter principle. The
biogas produced is used to generate steam and electric-
ity and covers most of the needs of the distilleries.




W ATER TREATMENT

TOP: Symposium
delegates at the
Meet and Greet
function.

A poster presentation at the symposium

THE FUTURE

The panel discussion vividly demonstrated
the value of communication and exchange
of ideas. The delegates to the symposium
expressed a need for closer co-operation
in the anaerobic field between research or-

ganisations, consultants, industry, public
authorities and government departments.
As a first step in this direction it was de-
cided to form a technical division on an-
aerobic processes under the auspices of
the Water Institute for Southern Africa.

SECOND
ANAEROBIC
DIGESTION
SYMPOSIUM:

B S e s
PROCEEDINGS,

18 TO 20

SEPTEMBER 1989,
BLOEMFONTEIN,
SOUTH AFRICA

SECOND

UOFS

18—20 September 1989
Bloemfontein
South Africa

ANAEROBIC DIGESTION SYMPOSIUM

PROCEEDINGS

This publication incorporates the 21 pa-
pers and poster papers that were pre-
sented at the symposium.

1989: 265 pages
Price: R45,00
ISBN: 086 886 400 5

Available from: Prof TJ Britz, Department
of Microbiology, University of Orange Free
State, PO Box 339, Bloemfontein, 9300,
South Africa. Tel: (051) 401-2676.
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W ATER TR

EEATMENT

FORMATION OF TECHNICAL
DIVISION FOR ANAEROBIC
PROCESSES

A Technical Division for Anaerobic Processes has been formed
under the auspices of the Western Cape Branch of WISA. The
terms of reference of this Technical Division are the following:

OBJECTIVES OF THIS TECHNICAL
DIVISION

QO To serve as a forum for interested persons to discuss common
problems in the anaerobic field.

Q To act as a communication channel between research or-
oganisations, consultants, industry, public authorities and gov-
ernment departments.

Q To initiate open meetings, demonstrations, plant visits, work-
shops and training sessions.

Q0 Todocument, collect, discuss and disseminate information on
all aspects of anaerobic processes.

Q To identify research needs and current problem areas.

SCOPE OF INTEREST

Anaerobic digestion is one of the major biological waste treatment
processes in use today. Broad-scale application of the process
has been largely in the treatment of municipal sewage sludge and,
more recently, in the treatment of strong and medium strength
industrial wastes. Advances in the basic understanding of the
microbiology and biochemistry of the process, along with ad-
vances in hardware technology, have helped to overcome many
of the problems associated with anaerobic digestion.

The scope of interest of this Technical Division for Anaerobic
Processes should include the following topics:

Treatment of sewage sludge and effluent

Treatment of industrial effluents

Treatment of manures

Treatment of municipal refuse

Treatment of land-fill leachates

Utilisation of biogas

Control of the anaerobic process and instrumentation
Fundamental aspects such as microbiology and biochemistry
Engineering aspects of digestion

Economic and commercial aspects

ORGANISATION OF TECHNICAL
DIVISION

The organisation of the activities of this Technical Division will be
undertaken by a committee which would generally comprise
representatives from bodies such as:
Research Organisations, Industry, Consultants, Depart
ment of Water Affairs, Department of Health, Public
Authorities and the Water Research Commission.

The committee wil initially be appointed by the Western Cape

U000 000000
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Branch of WISA after consultation with interested bodies. There-
after representatives will be appointed by the Technical Division.

The function of the committee will be to arrange open meetings up
to twice a year with unrestricted attendance to discuss various
aspects of anaerobic processes. Speakers, on invitation of the
committee, will make short presentations on their experience.
The topic will then be open for discussion.

THE DR GG CILLIE ANNUAL
FLOATING TROPHY AND
BOOK PRIZE

A new award, the Dr GG Cillié annual floating trophy and book
prize was announced at the second symposium on Anaerobic
Digestion held in Bloemfontein during 18 to 20 September 1989.
The prize will in future be awarded for the best contribution by a
university student to anaerobic digestion research in Southern
Africa.

The organisers of the symposium had decided to name the trophy
after Dr Cillié because of his significant contribution to water
research in South Africa over a period of 40 years and particularly
inthe field of anaerobic digestion. Dr Cillié had served for 12 years
as Chief Director of the National Institute of Water Research of
CSIR during the period 1972 to 1984.

Prof Hans Potgieter
presenting Dr GG
Cillié with the silver
tray

A silver tray was presented to Dr Cillié by Professor Hans
Potgieter, Dean of the Faculty of Science of the University of the
Orange Free State, as a token of appreciation.

Both the annual floating trophy and book prize, as well as the silver
tray were sponsored by the firm of consulting engineers, BS
Bergman and Partners, Inc.

Students who wish to be considered for this trophy for 1989 must
submit recent published research, a conference paper or a thesis
to the Symposium Secretariat before 31 December. The publica-
tions committee of WISA will be asked to select the recipient of the
trophy. Applications must be submitted to:

Anaerobic Digestion Symposium
PO Box 4345

BLOEMFONTEIN

9300



N'AVOR SING

RESEA RCH

Dien voorstelle vir
navorsingsprojekte
nou by WNK in

Ten einde die WNK in staat te stel om sy
begroting vir 1991 vroegtydig en na wense te
beplan, moet die voorstelle vir waterna-
vorsingsprojekte wat u organisasie vir finan-

siering gedurende 1991 aan die WNK wil
voorlé, die WNK voor 31 Mei 1990 bereik.

Sodanige voorstelle moet die volgende inligting bevat:
Q Titel van die navorsingsvoorstel

Q Naam (of name) van verantwoordelike navorser(s)
Q Instansie wat voorstel indien

Q Doelstellings met die navorsing

Q Kort motivering vir navorsing (met verwysing na
toepassings en moontlike voordele) (maksimum een
en ‘n half bladsye)

Q Termyn van navorsing

Q Kort samevatting van werkprogram (maksimum een
‘n half bladsye

Q Begroting vir elke jaar met inbegrip van volgende:

0 Salarisse van navorsingspersoneel wat uit projek-
fondse besoldig word

0 Ander lopende uitgawes
0 Uitgawes ten opsigte van kapitaalgoedere

Alle voorstelle sal gesamentlik na 31 Mei 1990 oorweeg
word, waarna u van die uitslag in kennis gestel sal word.
Indien u voorstel aanvaar word, sal daar verder met u
onderhandel word met die oog op die voorbereiding
van ‘n finale en meer gedetailleerde navorsingspro-
jekvoorlegging. Tydens hierdie fase sal daar uit die
aard van die saak noue skakeling tussen die betrokke
WNK-navorsingsbestuurders en die indiener van die
voorstel wees. Uiteindelik sal hierdie finale voorlegging
tydens ‘n vergadering van die WNK oorweeg en ‘n aan-
beveling oor die finasiering daarvan aan die Minister
van Waterwese gemaak word.

Vroeé voorstelle sal verwelkom word ten einde
genoeg tyd te laat om enige onduidelikhede
op te klaar.

Submit research
proposals to
WRC now

In order to enable the WRC to plan its 1991
budget properly and timeously, the proposals
for water research projects which your or-
ganisation may be planning for submission to

the WRC for funding during 1991, should reach
the WRC before 31 May 1990.

Such proposals should include the following informa-

tion:

Q Title of the research proposal

Q@ Name (or names) of the researcher(s) in charge

Q Name of organisation which submits the proposal

QO Research objectives

Q Short motivation for research (referring to applica-
tions and possible advantages) (maximum one and
a half pages).

Q Duration of research

Q Shortresumé of work programme (maximumone and
a half pages)

Q Budget for every year including the following:

0 Salaries of research personnel to be renumerated
from project funds

a Other running costs
0 Capital equipment costs

All the proposals will be considered jointly after 31 May
1990, after which you will be informed of the result.
Should your proposal be accepted, there will be further
negotiations with a view to the preparation of a final and
more detailed research project proposal. During this
phase there will naturally be close cooperation between
the WRC research manager concerned and the re-
search proposer. Eventually this final proposal will be
considered ata WRC meeting in orderto make arecom-
mendation to the Minister of Water Affairs.

Early submission of proposals will be wel-
comed, in order to allow enough time to re-
solve any uncertainties.
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W ATERVOORSIENING

WNK-navorsing toon
waterbeperkings se
verreikende gevolge

Vier verslae wat handel oor die sosio-ekonomiese gevolge
van waterbeperkings op waterverbruik gedurende die
droogte van 1983 tot 1985 is nou op aanvraag by die
Waternavorsingskommissie beskikbaar.

Die verslae is getitel:

Q Die sosio-ekonomiese gevolge van waterbeperkings op be-
sproeiingsboerderye, mynbou, elektrisiteitsvoorsiening en die Sen-
trale Owerheid (WNK-verslagnr 167/1/87).

Q Finansiéle en sosiale implikasies van waterbeperkings vir huisbewon-
ers in geselekteerde gebiede (WNK- verslagnr 169/1/86).

Q The socio-economic effects of water restrictions on local authorities,

selected industrial and commercial establishments and other private
agencies (WRC Report no 168/1/89).

Q ‘n Samevattende verslag oor die sosio-ekonomiese gevolge van
waterbeperkings 1983 tot 1985 (WNK- verslagnr 167/2/88).
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W ATERVOORSIENING

Die Waternavorsingskommissie het na aanleiding van
die waterbeperkings wat sedert 1983 op verskeie sek-
tore en watervoorsieningstelsels van toepassing was,
drie instellings genader om die aard en die omvang van
die waterbeperkings na te vors. Die instellings was die
Instituut vir Sosiale en Ekonomiese Navorsing (ISEN) van
die Universiteit van die Oranje-Vrysaat, Die Buro vir
Marknavorsing van die Universiteit van Suid-Afrika en die
Sentrum vir Toegepaste Maatskaplike Navorsing van die
Universiteit van Natal.

Al drie instellings het oor die totale ondersoekgebied, be-
staande uit die Ngaganerivier-staatswaterskema, die
Umgeni-opvanggebied, die Rietrivier-staatswaterskema,
die Vaalharts-staatswaterskema en die Vaalrivierstelsel,
navorsing gedoen maar elkeen op afsonderlike sektore
gekonsentreer.

Volgens die verslae was die totale netto tasbare effek van
die waterbeperkings nagenoeg R666,32 miljoen. Huis-
houdings het die grootste aandeel in hierdie bedrag
gehad, naamlik R262,04 miljoen gevolg deur die sake-
en dienstesektor, Eskom, die landbousektor, die
mynbousektor, sentrale owerheidsinstellings en plaaslike
owerhede.

Eksemplare van die verslae kan by die Water-
navorsingskommissie bestel word deur die
poskaart wat in hierdie Bulletin ingesluit is te
voltooi en aan Posbus 824, Pretoria 0001 te
pos.
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Reénval het sedert 1975 tot 1985 ‘n
afname getoon en daarmee saam het die
afloop vanriviere en die stand van damme
ook begin daal. Die stand van damme in
die Vaalrivier en Natal het in die eerste drie
maande van 1983 so kwaai gedaal dat
waterbeperkingsmaatreéls ingestel moes
word. Indie geval van Rietrivier het omvat-
tende waterbeperkings reeds sedert 1980
gegeld. Namate toestande rakende die
stand van damme verander het, is afkon-
digings daarvolgens aangepas ten einde
te voorsien dat die beskikbare watervoor-
raad teen die toenemende verbruikstempo
aandie noodaaklike behoeftes sou voldoen
in die lig van die rivierafloop wat waar-
skynlik verwag kan word tot die einde van
die droogteperiode.

TASBARE GEVOLGE VAN
WATERBEPERKINGS

Tasbare invloede is dié waaraan ‘n geld-
waarde gekoppel kan word, terwyl nie-
tasbare invioede dié is waaraan geen
geldwaarde gekoppel kan word nie.

Die totale netto tasbare gevolge van water-
beperkings op die onderskeie sektore binne
die vyf watervoorsieningstelsels wat in die
afsonderlike verslae gehanteer is, kom op
R666,32 miljoen te staan.

Huishoudings binne munisipale gebiede is
die swaarste deur die 1983- en die
daaropvolgende waterbeperkings geaf-
fekteer. Die totale bedrag vir die Ngagane-
en Umgeni-gebiede beloop R6,51 miljoen
vir ‘n periode van om en by 14 maande
terwyl die impak op die Vaalrivierstelsel vir
‘n periode van 24 maande op R255,53
miljoen te staan kom. Ditgee ‘ntotaal netto
tasbare impak vir huishoudings van
R262,04 miljoen.

Naas huishoudings beloop die effek op die
sake- en dienstesektor bykans R189
miljoen wat ook vir ‘n periode van 14 en 24
maande vir onderskeidelik Natal en die
Vaalrivierstelsel bepaal is.

Die gevolge van waterbeperkings op Eskom
is bykans R73 miljoen, wat sedert die
aanvang van waterbeperkings (1983) vir‘n
periode van 12 maande bepaal is. Die
effek op die landbousektor beloop die
bedrag van R66,14 miljoen, met die im-
pakte bepaal vir ‘n tydperk van 12 tot 14
maande.

Die effek op die mynbousektor sowel as
die owerheidsinstansies is oor ‘n periode
van 12 maande vasgestel, wat die effek op
onderskeidelik R45,63 en R21,27 miljoen
te staan bring. Die omvang van waterbep-



W A TE

erkings op plaaslike owerhede is ook tot ‘n
periode van 24 maande bepaal met ‘n
bedrag wat op net meer as R9,58 miljoen
te staan kom.

Wanneer die impak van waterbeperkings
volgens watervoorsieningstelsels verge-
lyk word, blyk dit dat die impak die grootste
op die Vaalrivierstelsel was (R450,03
miljoen), gevolg deur die Umgeni-
opvanggebied (R77,54 miljoen), met die
Vaalhartsstaatswaterskema in die derde
plek met R32,99 miljoen. Daar moet egter
in gedagte gehou word datwaterbeperkings
by drie van die vyf gebiede (Vaalrivier-
stelsel, Vaalhartswaterskema en die Riet-
rivierstaatswaterskema) nog van toepas-
sing was nadat die opnames gedoen is.
Die effekte weergegee is dus slegs vir
sekere termyne en die omvang kan veel
groter wees as die gevolge tot en met die
opheffing van die beperkings bepaal sou
word.

‘n Probleem wat by die bepaling van die
tasbare impakte ondervind is, was om die
gevolge van waterbeperkings van dié van
droogtes en ekonomiese toestande te skei.
Daar is egter besondere moeite gedoen
om die effek wel te skei. Die gevolg is dat
die tasbare impakte, soos in die studie
weergegee, grootliks gesuiwer is van
voornoemde faktore terwyl daar ook voor-
siening gemaak is vir moontlike dubbel-
telling en kansellering van gevolge.

NIE-TASBARE IMPAKTE

Die indeling wat by nie-tasbare impakte
gevolg is, is om eerstens aandag te gee
aan die effekte by huishoudings en daarna
binne die werksituasie van die onderskeie
sektore.

In die geval van huishoudings is daar
onderskeid gemaak tussen die impak op
gewoontes en die op lewenskwaliteit.
Gewoontes wat by stedelike huishoudings
geaffekteer is, is ook by boere beinvloed,
alhoewel die intensiteit daarvan verskil het.
Ook het verskille tussen watervoorsiening-
stelsels voorgekom. Gewoontes en kom-
ponente van lewenskwaliteitis byvoorbeeld
meer drasties by die Ngaganerivier-staats-
waterskema as by die Vaalrivierstelsel
beinvioed terwyl sportbeoefening en
ontspanning relatief minder geaffekteer is.
Komponente van lewenskwaliteit wat in ‘n
groot mate deur waterbeperkings beinvioed
is, is die voorkoms van tuine terwyl die
benutting van swembaddens deurgaans
nie te ernstig geraak is nie.

‘n Sintese van die nie-materiéle gevolge
van waterbeperkings binne die werksitua-
sie omsluit aspekte soos:

Q afdanking van personeel,

Q versteuring van normale
werksaktiwiteite,

Q konflik tussen waterbeheerper
soneel en die publiek,

Q ongerief en werkspanning,

Q onsekerheid, en

QO wysiging van langermynbeplan-
ningsprojekte.

Uit die ondersoek het dit na vore gekom
dat die aard en omvang van die impak
van waterbeperkings deur ‘n verskei-
denheid faktore beinvioed is, waarvan
die tipe beperkingsmaatreéls, die ter-
myn van die waterbeperkings en die
spesifiecke sektore wat geaffekteer is
van die vernaamste is. Dit blyk asof die
intensiteit van waterbeperkings ‘n ver-
houdelik groter impak het op die nie-
tasbare gevolge terwyl die termyn van
die beperkings weer ‘n groter rol in die
geval van die tasbare effekte speel.

Om ‘n aanduiding te kry van die orde-
grootte van die tasbare effek is dit met
die Departement van Waterwese se
jaarlikse begroting vergelyk. Vir die
1983/84-jaar was die begroting in die
omgewing van R312 miljoen. Die totale
impak van waterbeperkings op die
onderskeie sektore beloop meer as
R600 miljoen vir ‘n termyn wat gemid-
deld net langer as ‘n jaar is. Voor-
gaande dui daarop dat die ordegrootte
vandie impak van waterbeperkings met
betrekking tot die jaarlikse begroting
van ‘n instansie soos die Departement
van Waterwese van betekenisvolle
omvang is.

Ten opsigte van die effektiwiteit en aan-
vaarbaarheid van waterbeperkings-
maatreéls, is bevind dat die bereik van
die beoogde waterbesparing deur die
Owerheid onder andere afhanklikis van
die aanvaarbaarheid en praktiese im-
plementeerbaarheid daarvan deur die
eindverbruiker. Wat toekomstige wa-

terbesparingsmaatreéls betref, moet
onder andere op die volgende gelet
word:

QO Die nadelige gevolge van die bep-
erkingsmaatreéls vir die verbruikers
is groter en die aanvaarbaarheid
minder as dit eensydig vanaf ower-
heidsweé en sonder oorleg met die
potensiéle geaffekteerdes afgekon-
dig en ingestel word.

Q Diebeperkingsmaatreéls behoort nie
van ‘n algemene aard te wees nie
maar moet by die besondere be-
hoeftes van individue en instellings
aangepas word. Hierdie aangeleent-
heid is veral van toepassing op ver-
bruikers soos besproeiingsboere wat
in‘nmeerdere mate van water afhan-
klikis. ‘n Hoeveelheidsbeperking op
water blyk vir besproeiingsboere
meer aanvaarbaar as ‘n tydsbeperk-
ing te wees.

Q0 Hoewel die klem in die navorsing op die
negatiewe gevolge geplaas is, is egter
bevind dat alle geaffekteerdes ook
sekere positiewe gevolge kon identi-
fiseer. Die vernaamste daarvan is die
waardering van die kosbaarheid van
water en die spaarsamige gebruik
daarvan.

0 Aangesien dit moeilik is om die meeste
sektore met mekaar te vergelyk is daar
slegs gepoog om ten opsigte van die
landbousektor binne die onderskeie
watervoorsieningstelsels ‘n vergelyk te
tref. Veranderlikes wat hier ‘n rol speel
is onder andere die grootte van die
boerdery-eenheid, die grootte van die
besproeiingseenheid en die gedeelte
wat die besproeiingsoppervlakte van
die totale boerdery-eenheid uitmaak.

Oor die algemeen blyk dit dat hoe groter
die besproeiingsoppervlakte in verhoud-
ing tot die boerdery- eenheid is (soos in die
gevalvandie Vaalhartsstaatswaterskema)
hoe groter is die totale netto tasbare effek
vir die boerdery per hektaar.
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W ATER QUALITY

Trihalomethanes In
drinking water

The final report of a two-year investigation into the occur-
rence of trihalomethanes in South African drinking water has
been released by the Water Research Commission (WRC).

/e
Dr RA van Steenderen

The project, funded by the WRC, was
carried out by the Division of Water Tech-
nology at the CSIR, and the researchers,
Dr RA van Steenderen, Mr SJ Theron and
Mrs ACW Engelbrecht, tried to determine
the concentration of trihalomethanes in
South African drinking waters, comparing
the values obtained with the limits for drink-
ing water set by authorities in overseas
countries.

As far back as 1974 it was discovered that
when chlorine is added to drinking water
supplies in the concentrations required for
disinfection, it reacts with the organic con-
tent of the water to produce trihalomethanes
(THM's). Of these THM’s chloroform usu-
ally accounts for at least 75 per cent of the
total THM's.

For human consumption, the THM’s could
possibly be regarded as potential carcino-
gensi.e.compounds shown to have caused
cancerin one or more species of laboratory
animals but not yet in humans. However,
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Mr SJ Theron

the statements encountered from various
epidemiological authorities on this topic
namely, that seventy to ninety per cent of
human cancer is caused by contact with
chemical substances, should be taken
seriously and all efforts must be made to
limit these compounds in drinking waters.

FORMATION

THM formation is influenced by, inter alia,
temperature, pH, chlorine dosage and by
seasonal changes. Systematic studies
have also indicated that THM production
could be roughly proportional to the initial
dissolved organic carbon (DOC) concen-
tration. High levels of THM's in final drink-
ing waters would, therefore, be an indica-
tor of inefficient treatment processes con-
cerning the removal of organic materials.
The latter raises the question as to whether
the present conventional water purification
treatment plants are capable of effectively
removing organic material from water.




W-ATER QUALITY

OFFICIAL GUIDELINES

To limit the long term exposure of the
public to THM’s, the United States Protec-
tion Agency (USEPA)in 1979 promulgated
a maximum contaminant level of 100 mi-
crogram per litre total trihalomethanes
(THM’s) in drinking waters. Examples of
other countries who have subsequently set
guidelines for THM's include West Ger-
many (25 ug/l), Switzerland (25 ng/1) and
the Netherlands (1 ug/l).

In South Africa there are no official criteria
or guidelines for THM's but the trend until

Mrs ACW Engelbrecht

——

now by various organisations was to use
the USEPA THM value as a guideline
when judging water quality.

In the report the researchers mention that
facilities to evaluate the occurrence and
concentration of THM'’s, organohalogen
precursors and dissolved organic carbon
concentrations in South African water
sources are extremely limited, due to the
sophisticated measuring instruments re -

quired. Except for water supplies in Wind-
hoek and in Pretoria area little was known
about the occurrence of these determi-
nants in other parts of the country.

Forthis project, forty sampling sites through-
out South Africa were chosen and as large
a percentage of the population as possible
was included. Only tap waters from drink-
ing-water reticulation systems were
sampled. The sample sites were selected
where qualified personnel could take the
samples, measure the free chlorine on site
and dispatch the samples. (In most cases

municipalities, water boards and research
organisations collaborated.)

Apart from the determination of THM’s, pH
and DOC, the presence of bromide and
free residual chlorine were also measured,
i.e. the determinants which could influence
THM formation.

In addition the influence of the diversity of
physical/chemical treatment processes on
THM values was investigated and efforts
were made to determine the relationship, if
any, between DOC and THM concentra-
tions.

Personnel could take the samples, meas-
ure the free chlorine on site and dispatch
the samples. (In most cases municipali-
ties, water boards and research organisa-
tions collaborated.)

Apart from the determination of THM’s, pH
and DOC, the presence of bromide and
free residual chlorine were also measured,
i.e. the determinants which could influence
THM formation.

In addition the influence of the diversity of
physical/chemical treatment processes on
THM values was investigated and efforts
were made to determine the relationship, if
any, between DOC and THM concentra-
tions.

Results and discussion

Q0 Based on average results, 36 out of 40
sample sites contained less than 100
ug/l THM.

Q Since few samples contained free chlo-
rine when sampled for THM’s, samples
were re-chlorinated in the laboratory to
1 milligram per litre residual chlorine. In
the latter case 32 out of 40 sample sites
contained less than 100 ug/l THM.

Q0 The eight sample sites which were sub-
jected to re-chlorination in the labora-
tory and which exceeded 100 ug/l THM
were those sites where the raw water
sources were known to be recipients of
treated sewage effluents.

Q0 On average, waters directly from the
tap contained 45 ng/l THM. Upon post
chlorination to 1 mg/l residual chlorine
this value rose to 74 pg/l.

Q The assumption that high THM values
coincide with high DOC concentrations
when waters are disinfected with chlo-
rine, was confirmed. This emphasizes
the importance of DOC removal in a
water purification process to inhibit THM
formation.

Q0 The probability level of the relationship
between THM and DOC values of
samples taken from the tap, was in the
order of 90 per cent. Reasons why only

AN INVESTIGATION INTO THE
OCCURRENCE AND CONCENTRA-
TION OF TRIHALOMETHANES AND
THEIR PRECURSORS IN SOUTH
AFRICAN DRINKING WATERS

16 per cent of the THM values could be
ascribed directly to the DOC content
were the exclusions of the following in
the statistical evaluations: seasonal
influences, consideration of differentraw
water sources, different chemical treat-
ments and chlorine dosages at the treat-
ment plants.

Q Forty five per cent of the treatment

plants encountered, used aluminium
sulphate while a further 40 per cent
used apolyelectrolyte. The other 15 per
cent represented ferric chloride, pol-
yaluminium chloride, lime and combi-
nations of the flocculants mentioned. It
is at this stage therefore not possible to
correlate THM removal with the chemi-
cals used as flocculants.

Q The presence of bromide, when re-

chlorination was applied favoured the
formation of bromoform to that of chlo-
roform when no bromide was present.

Q The influence of pH on THM formation

could not be established due to most of
the final waters having virtually the same
pH.

Q The THM values obtained are in most

instances on par with those reported by
overseas authorities. South African
drinking waters appear to be well within
the USEPA criterium of 100 pg/l.

Copies of the report are avail-
able free of charge from the
Water Research Commission,
PO Box 824, Pretoria 0001.
Tel: (012)330-0340. Toorder,
please complete the postcard
in this Bulletin.
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W AT ER S UPPLY

Seminar highlights
the future role of the
PC in urban water
management

The Water Institute of South Africa (WISA) and
the Water Research Commission (WRC) jointly
hosted a one day seminar to consider the
technical aspects of analysing and manag-
ing water reticulation networks.

On August 30, approximately 100 delegates attended the
workshop on the Management and Analysis of Municipal Water
Supply, held at the Farm Inn in Pretoria.

Seven papers were delivered ranging from the theory of computer
aided design, (CAD), to the practical application of computer
models to assist in the management and planning of existing
networks.

Guest speaker for the occasion was Professor Johannes Gessler
from Colorado State University. He is spending a year of sabbati-
cal leave in South Africa .

COMPUTER SOFTWARE

As personal computers have advanced and more and more ap-
propriate software becomes available, attitudes of local authority
engineers have changed from reasons why computer analysis of
distribution networks is unnecessary, to descriptions detailing
either their experience with applied programmes or planned
applications of computer programs. “Fifteen years ago,” explains
Prof Gessler, “I had just completed what turned out to be the first
pipe network analysis program for any PC, based on the simulta-
neous solution of the linearized equations. | got into the habit of
asking water supply engineers | met, whether they were analysing

Delegates at the one-day seminar on managing water reticulation networks
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W-ATER SUPPLY

distribution systems by computer. | expected to hear that they did
so, but using large main frames, and | was prepared to explain to
them that the time of main frames was soon to be over and that one
will, in the near future, do such analyses on PCs. However, what
| got as an answer was a dozen reasons why computer analysis
of distribution systems was not necessary, indeed undesirable:
there existed too much uncertainty in the planning goals, too much
wrong data on the existing network, too much variation in the
demands, etc. The only answer | did not get was the true reason:
limited availability of good software."

Representatives from both Durban Corporation and the Johan-
nesburg City Council described the reasons for going the com-
puter route into the 90s.

Acceptable accuracy is one that is consistent with the reliability of
the input data, but a continuous simulation program is not a
‘magic" package to optimise a trunk main system, cautioned
Randall Wells of the Durban Corporation. Considerable time and
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effort is required to gather accurate input data and to calibrate the
model to deliver meaningful results. Good calibration of a com-
puter representation is an art which requires considerable expe-
rience and is time consuming. But it is of paramount importance.
Calibration at one set of operating conditions and water use,
warned consulting engineer Dennis Behrmann, does not neces-
sarily imply calibration in general, although confidence in the ac-
curacy of model results increases with an increase in the range of
conditions for which the model is calibrated. The complexity of the
new generation of models was also recognised by Prof Gessler
who believes that real time simulations are expert systems requir-
ing extensive training of the managers in order to run these
systems for maximum benefit.

Consulting engineer, Dr Erik Loubser, expressed concern at the
considerable attention recently focussed on infrastructure in
general and more specifically on the problems of maintenance
and improvements of water supply systems. “The optimization of
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W ATER SUPPLY

such improvements have been studied extensively, but without
the inclusion of the effects of storage costs on the optimization
procedure”, he said. “This is crucial as the issue at stake is the
trade-off between pipe costs and storage costs. In general, a
larger, more expensive combination of pipes in the network would
require smaller, less expensive storage tanks for balancing of
peaks in the water demand. The importance of this pipe cost/
storage cost trade-off in the optimization process can be investi-
gated by introducing a tank sizing and costing algorithm into an
existing pipe network optimization model.”

JOHANNESBURG

The importance of a complete and credible data base was also
highlighted by Mr Stan Verrier of the Johannesburg Department
of Water and Gas. The unaccounted for water (UAW) losses are
an important measure of the success of a distribution manage-
ment system. According to Mr Verrier, Johannesburg are tackling
the five basic components of UAW simultaneously and in this
regard are looking at alternative methods of meter reading,
embarking on a mains replacement programme, implementing a
meter replacement programme as well as trying to reduce under-
ground leakage from the network through a comprehensive active
water loss control and leak detection exercise.

All of this information contributes to the data base which is the very
foundation of the decision making system. The importance of
complete and up to date information cannot be over-emphasised.
This information can, through PCs, be made available to all
managers at all levels wherever it is needed. With this in mind
Johannesburg is planning to computerise the water distribution
system and in the long-term, to establish a system which will
integrate information from various sources in a manner which will
facilitate real time, on line management of the network.

DURBAN

Durban’s Water Supply Branch have adopted a similar com-
puterised route. Having searched the market place for a suitably
dynamic programme for the analysis of water systems, they finally
settled for a local product which is technically superior, competi-
tively priced and unaffected by present adverse exchange rates.
Randall Wells, also pointed out the software benefits offered
locally ranging from direct access to program updating and the full
technical back-up service, whereas such services for overseas
packages are or could be affected by trade embargo’s.

Supporting the approach of the local authorities, Mr Dennis
Behrman pointed out that to calculate flow and pressure for a pipe
conveying water, the only two equations that need to be
considered are the continuity equation and the energy equation.
The solution to these equations for a simple system can be found
manually. However, for complex systems having more than one
reservoir, multiple loops, PRV’s, non-return valves etc, the equa-
tions now need to be solved simultaneously using numeral tech-
niques, such as linear theory or the Newton-Raphson method.
The PCis clearly the best tool available for this task and is improv-
ing by the day.

Quoted Prof. Gessler, “We have heard the argument many times
that the latest developments in hardware are so fast that you will
never have to worry again about the time it takes to generate an
answer. But every time the computers get faster, we think up new
tricks for the program to perform. These new tricks require a few
million more calculations and so the computing time once again
becomes an issue”.

Authors andtitles of the papers presented:

Q Prof J Gessler: Computer Aided Design and
Management of Distribution Systems.

Q Dr BF Loubser: The Significance of Storage in
Optimal Pipe Network Design.

Q Mr S Verrier: Analysis and Management of a
Water Reticulation System.

Q Dr CA Constantinides: Analysis, Design and
Planning of Water Supply Systems —
A Comprehensive Approach.

Q Mr Z Szecsei: Data Capture for Network Applica-
tions in GIS.

Q Mr R Wells: Application of a Real Time Network
Simulation Programme to Durban’s Trunk Main
System.

Q Mr D Behrmann: The Practical Application of the
use of Network Analysis Models.

A limited number of copies of the above papers
presented at the Workshop are available on
request, from:

The Librarian

Water Research Commission
P O Box 824

PRETORIA

0001
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SEWAGE TREATMENT

New active sewage

pasteurisation

process produces

safe organic
fertiliser

An enterprising team of South Africans has
cracked one of the world’s great needs -
how to turn quickly and cost- effectively
human sewage into viable high quality or-
ganic fertiliser. A freatment plant located
close to the Morula Sun hotel in Bophutha-
tswana is proving the process and Plateau
Agencies, who own the rights to the process,
are confident that South Africa and the rest
of the world will welcome the process called
ASP (Active Sewage Pasteurisation).

The liquid ASP - Active Sewage Pasteurisation process - in which
chemicals are added to sewage sludge produce an instantly
viable natural organic fertiliser. The plant shown above is capable
ofhandling sludge produced from average-sizedtowns generating
daily inflows of 50 megalitres.
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The process converts sewage solids into an environmentally
safe, totally sterilised, effective, organic fertiliser. The product of
this plant - treatment is effected in minutes - is sufficiently rich in
nutrients to be applied beneficially to agricultural land and can be
produced in liquid or solid form.
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