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Assessment of the security and sustainability of ver supply in

Grahamstown

ABSTRACT

Water security and future sustainability is fastdmaing the major concern for Grahamstown.
Efforts to maintain adequate water supplies toctheof Grahamstown has been affected not
only by the recurring droughts, but as a resultaotombination of factors concerning
abstraction, mismanagement of water resources thasve lack of infrastructure to deal with
water demands and supply. Not only is the wateplsup concern, but the quality of the
water supplied is important to its security as weé€luestionnaires were administered to
various households within Grahamstown to deterntieeefficiency of the Municipality to
deliver water as well as the quality of the watgp@ied. The Water Services Act of 1997
was used as a basis to make comparisons with #hiéyref Makana’s water situation and
what is actually required. Interviews were conddchs support to this and the predictions
made by the Water Services Development Plan foravlakwas used as well. The results
show that water supply is a growing issue withiral@mstown as a result of mismanaged
infrastructure and treatment plants, a lack of adegjfunding as well as poor quality water.
It was also found that the relationship betweerewabtncerns and water conservation is very
low within Grahamstown and thus water conservagfforts need to be promoted. Water
availability in Grahamstown is of no great concdrayever correct management is needed
to maintain adequate supplies to households asasethprove infrastructure. The continued
security of water depends on the efforts made leyltical municipalities as well as the
general public with regards to conservation ancewsdistainability.

Introduction

The “State of Environment Report” is a tool thatlpse combine and communicate
information collected with respect to multiple emvimental indicators (DEAT, 2007). The
objectives of such a tool are to increase stakemnaldderstanding and knowledge of trends
concerned with the state and trend of the enviremmé&his also incorporates the

stakeholder’'s understanding of consequences ansksawith respect to the environment
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(DEAT, 2007). The tool also provides a base on whacbuild better decision making at all
levels. Overall the tool is designed to monitor dadilitate the measurement of progress
towards sustainable development (DEAT, 2007). Safgjectives can be achieved through
understanding what is happening in the environnbgnidentifying the environmental state
and its trends. Reasons can then be formulateal\akyt these things are happening, and they
are then broken up into either natural or humarseswf environmental change (DEAT,
2007).

The future of the environmental also needs to bBcally examined with regards to
economic, ecological, health and social aspectgpaiéntial change, and therefore the
implications associated with such change. Limitiagtors also need to be identified, whilst
opportunities need to be highlighted. State of Eovwnent Reports are therefore regarded as
a useful tool for the assessment and prioritisadioissues (DEAT, 2007). Recommendations
can then be made towards planning and policy faatian. Such reporting consists of
multiple cycles; whereupon updates of the Stat&mfironment Reports can be used to
access and monitor programmes which are alreadyistence (DEAT, 2007).

Water Security

Reddy (2002) states that water security is defimsd a situation where people and
communities have reliable access to water to ninegt different needs. Such access to water
is inclusive of both present and future needs. Water that they have access to must be both
healthy and suitable for drinking purposes (Redf}2). In short, water security is “some
for all and forever”. Another definition of wateeaurity is given by Al-Otaibi and Abdel-
Jawad (2007) as the availability of enough wateasto meet needs and wants in all sectors
of consumption at all times. Water is the basic ponent for social, industrial and economic
development, which means that long-term water ptansecure and conserve water for all
sectors of demand need to be developed and imptech€Al-Otaibi & Abdel-Jawad, 2007).
Where there is not enough fresh water, in counsieh as Kuwait, water security is based
on the availability of non-conventional water suepland the use of treated wastewater with
enough storage capacity to cover seasonal diffeeendn availability and strategies in
consumption (Al-Otaibi &Abdel-Jawad, 2007). As sueh number of facts pertaining to
water security have been realised:

o lItis crucial to rely on water reserves from witloine’s own country.

Water Security in Grahamstown




Sam Page, Kimberly Mitchell, Lance Steel, Tom Randk Sean Gallagher and Sarah Halse

o It is vital to secure abundant freshwater suppdiesas to meet demand of all
sectors whilst too build up a dependable watenrvese
o Those water storage facilities which are availahte often expensive and

insecure.

With reference to the above, water security camnefbee be defined as the availability and
security of suitable quantities of freshwater sacameet normal and rational demand given
an emergency situation (Al-Otaibi and Abdel-Jawad07). It is therefore paramount to

never underestimate the value of water securityit agabilises and ensures sustainable
development of a country (Al-Otaibi and Abdel-Jaw2@07).

Water Security as a Global Scale Issue

Water security is a worldwide issue as people atdhe globe suffer with limited access to
running water, no safe drinking water, and watat tiarries diseases and harmful bacteria. In
today’s environment the world faces serious crisgl regards to water management, with
profound negative implications for food securitynian health as well as the maintenance of
aguatic ecosystems (Anon., 2007). Each year tHeabjmpulation grows by an astronomical
80 million people (Anon., 2007). If the current somption rate of water continues as it is
then by 2025 a total of 2.7 billion people of therld’s population will suffer from chronic
water shortages (Firsing, 2008). Although the werlgbpulation is increasing the world’s
fresh water supply is not doing the same.

Global water demand has risen at a rate of rougly% per annum, with higher trends in
developing countries due to increased water-intenagricultural activities and urbanisation
(Kamara & Sally, 2003). Today, 1.2 billion peopharig in developing countries do not have

access to clean water (Kamara & Sally, 2003).

Firsing (2008) concluded that parts of the world¢chs as India, China, the cotton belt of
Central Asia and swathes of the Middle East, aaehig the physical limits of their water
supplies. Sub-Saharan Africa (the world’'s pooresinemic region) is also experiencing
major problems with regards to water, and thisaegiurrently lacks the finances to build
dams and irrigation systems to get water to farmg lBomes in the rural areas where the

majority of their population resides (Anon., 2007).
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Today roughly 80% of the world’s population livas areas where fresh water supply is
insecure (Black, 2010). Researchers today havepalstngether and index of ‘water threats’,
within which scarcity and pollution are includedowghly 3.4 billion people comprise the
most serious threat category (Black, 2010). Westmantries today often successfully
conserve water via dams and reservoirs, which amefitial for the people but not
necessarily for our environment. Hence, researchave urged developing countries not to
conserve water in the same way due to the negativeonmental impacts (Black, 2010).
Instead researchers have encouraged governmeimgeti in water management strategies.
These strategies combine infrastructure with theemwatural’ options, such as protecting
floodplains, wetlands and watersheds (Black, 2088).human populations grow and the
climate changes, people are more likely to be foundnore water stressed situations
concerning supply in the coming decades (BlackQ20@ne should then consider the idea as
to how water is kept in the landscape without bemg@ manmade structure such as a dam.
The concept is critical as it requires that langsceonditions to be carefully monitored and
protected. A wetland can be an area that is doexhlay dry land and gives rise to first order
streams associated with the entire river profileh{@dam, 1999). One then begins to
recognise that if areas such as these are convettedgricultural zones, the river system’s
source would be significantly affected. It is a ganprocess that occurs downstream, for if a
dam is built, the water stagnates, which may caggmtive impacts such as disease, or an
increase in water temperature that diversely adfétoe natural ecology (Smitt al., 2000;
Connor,et al.,2003; Reischel & Bjornn, 2003).

The survival of the environment, on which the hurpapulation so greatly depends, has its
own requirements that need to be conserved. Ontheomost basic is the need for clean,
untarnished water and therefore the managementtoiral springs, wetlands and ground
water levels are methods of water conservationahaiv for future planning as well keeping

a clean and natural environment in which we live.

Water Security as an African Issue

In sub-Saharan Africa, inadequate agricultural potidn and high population growth often
combine and increase the chance of water scaltchgs also been projected that a number of
countries in sub-Saharan Africa are to become phifgiwater scarce by 2025, including
South Africa (Kamara & Sally, 2003).
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Due to lack of educated human capital, most Africaantries do not have unlimited access
to the advanced technology and coordinating capawdieded to supply water, even if
finances were readily available (Falkenmark & Luvidgg 1998). In the developing world,

major water related issues can consist of grouldsanface water pollution resulting mainly
from inefficient or inadequate waste water treatinéack of infrastructure to take care of
sanitation, contamination from agricultural fe#drs and pesticides, and primary and

secondary salinization of ground water (Falkenng&atlundqvist, 1998).

Water Security as a South African Issue

To combat such threats, South Africa has startdddos on restructuring and reforming its
water sector, so as to rectify issues concernirgguality whilst promoting economic
development and the alleviation of poverty (Kam&r&ally, 2003). This has also given rise
to the need for developing and applying necessasgarch and planning techniques in
support of decision making and policy. About twardk of South Africa today consists of an
arid or semi-arid landscape, where the quantity disttibution of rainfall subjects large

regions of the country to periodic extremes of is@and droughts (Kamara & Sally, 2003).

The National Water Act (NWA) hopes to provide smos to this problem and emphasises
that the process of water management should crepp®rtunities for disadvantaged
communities and individuals, whilst improving thewcio-economic well-being (Kamara &
Sally, 2003). The NWA also identifies ways in whitths can be achieved through legally
binding frameworks in which water resources areb® used, conserved, protected,
developed, controlled and managed to the benéstateholders (Kamara & Sally, 2003). It
also seeks to balance efficient water use and &mirashieve equal water access, ranging from
domestic users, smallholders, to agricultural peeds: (Falkenmark & Lundqvist, 1998).
Thus the NWA prioritises the need for pro-poor tetgées which emphasizes the principle of

‘some for all’ instead of ‘all for some’ (Kamara Sally, 2003).

Per capita water availability in South Africa igdoast to become one of the lowest in the
SADC region by 2025, where the current renewaldshwater resources are around 5¢ km
(Kamara & Sally, 2003). Whilst the country’s popida is growing at an annual rate of

about 2.4 % per annum, water availability decliaéd rate of 10 % between 1995 and 2000,

and at current levels is expected to decline 21y92025 (Falkenmark & Lundgvist, 1998).
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Thus the country’s great dependence on surfacer watabined with the fairly unreliable

rainfall patterns, has important implications féfiaient water management in the future.

Today, irrigation compromises 60 % of the total@vatquirement within the country, which
is justified by the large proportion of poor andnarable population groups on which they
depend (Kamara & Sally, 2003).

A country is classified as physically water scaitethe degree of water resource
development is larger than the proportion of po&¢ntater resources available for diversion
(Kamara & Sally, 2003). Today, 70 % of the popwathas access to piped domestic water
supply in South Africa (Kamara & Sally, 2003). Thtise NWA faces a big challenge when
both the number of people with access to domestitewand the per capita daily water
consumption rates both increase. Per capita watalahility is declining over time in South
Africa, which makes the plan to secure suitableewat¢sources given the growing demand

increasingly challenging (Falkenmark & Lundqvis?98).

Water Security in the Eastern Cape - focusing agh@mstown

Grahamstown is an extremely diverse city that wakofically built in a segregated manner.
The city of Grahamstown fully depicts the modelaof apartheid city with different areas
segregated by race (Donaldson, 2001).

Water is vital for human life, well-being and isnsidered a basic human right. So the idea
that some underprivileged people are still living areas without suitable water is
unacceptable, but it is a reality. Grahamstown teven that has and still happens to have
housing issues. Many suburbs have grown in size amadstill merging. Development is
allowing for a general urban sprawl to be creaf@on@ldson, 2001). The Grahamstown area

contains a large number of informal housing.

According to the local independent newspaper, Thec@t's Mail (2010), Grahamstown
experienced a drought that was particularly seue2009 — 2010. This water shortage has
resulted in dam’s reaching levels too low to supgyindustry or the residents with required
guantities of water (Grocott’s Mail, 2010). Howeyvan area that was hard hit was that of the
Vukani District (Donaldson, 2011). The Vukani commty reached a point where they were
only receiving water for about one hour a day (Dds@an, 2011). This was made worse by

the fact that the communities allotted hour ocalirrethe middle of the night. A meeting was
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held by The Movement for Unemployed People withhadRes University lecturer standing in
as the chair. However, the local municipality mersbiiled to attend (Water Rhapsody,
2010).

Makana Municipality —Grahamstown

A paper by Haigh, Fox and Davies-Coleman (2010gssts the importance of local
municipalities working towards Integrated Water ®&ese Management (IWRM) as an
effective way to sustain the future water supplywadl as ensuring water services are
provided to all. The paper highlights that with effective Water Service Development Plan
(WSDP) Makana Municipality will be able to consergeipply and keep up with the ever
increasing demands for water supply (Haggtal, 2010). However, this could take a number
of years as the processes are complex and there isadequate capacity of skills in the
technical and administrative departments to medemdelivery potential (Haiglet al,
2010).

Unfortunately, information from the Makana Munidipawas unattainable due to the lack of
responses by the Technical and Infrastructural grmant staff. Thus, papers regarding
frameworks for local governments (Haighal, 2010), the Water Services Act (WSA, 1997)
and the 2007 WSDP (DWAF, 2007) for Makana Munidigalvere used as a basis to
determine areas of ‘weakness’ within the munictgalin relation to the results of

guestionnaires performed, highlight the municigaitresponsibilities as well as provide
recommendations for future sustainability and coreten of water within the city of

Grahamstown.

The Makana Municipality (along with all other loogdvernments), is required to undergo
four tasks (WSA, 1997), namely (according to Haaglal.,2010);

1. To effectively regulate water services by puttingplace government policies and by-
laws.

2. To ensure adequate prioritisation and implementatibwater services in order to
achieve cost-effectiveness and sustainable managewerall.

3. To ensure correct day-to-day operations for suskdénprovision of water to local
populations.
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4. Finally, to adopt a WSDP framework every 5 yearsl amclude all tasks and
responsibilities of the Government with regardswater services, to be reviewed
annually.

The Makana Municipality last drafted their WSDP2i@07 and another is to be expected in
2012. It is the WSDP 2007 annual review for thery#&# 0 that we were not able to attain.
However, the WSDP for 2007 has five year predictiamich we will consider.

Haighet al. (2010) state that drafting a Water Services Dgweakent Plan (WSDP) is useful
as it highlights problems and reveals gaps expee@im water service delivery and may thus
be used to determine the level of compliance with National standard for Water Services
Act (1997). The WSDP report consist of 10 basienelets, (Haighet al., 2010), of which
the socio-economic profiles of residents, the serlelivery profile, the water resource
profile, water consumption and demand managemeditveater service infrastructure are

particularly important in the context of Grahamstow

0 Socio-economic profiles of residents

The social aspects of the population are to bermiéted in order to understand the level of
income and surrounding environment of the poputatsm that implementation of services is
done in accordance with affordability and acce$igib{Haigh et al., 2010). Therefore,
placing unsubsidised meter tariffs within areaslaf-to-no income dwellers would be
inappropriate.

o0 Service level profile

The services already in place are reviewed and ax@as for service inputs are analysed
(Haighet al, 2010). The level of services meeting the peoplenportant to understand as it
is one of the standards within the Water Serviceis(A997). People should never be without
a supply of water for more than seven days in agr yHaighet al 2010). However, if this

is the case, then it is the responsibility of threew institution to ensure 10 litres of water per
person per day is supplied to the affected areaAWS97). The consumer service profile is
similar and looks at whether people are receivitg dervices they are entitled to (Haigth
al, 2010). According to the WSA (1997), no personuthdhave to walk further than 200

metres to obtain water.
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0 Resource profile

The water resource profile looks at the quantityater available to Grahamstown (Haigth
al., 2010). This refers to the amount of water reatirem the various dams. In the 2007
WSDP, the amount of water received by the varicaimsi was: Glen Melville Dam- 900
Ml/yr, Settlers Dam 1861 Ml/yr, Howisons Dam 500/lland Jamesons Dam 150 Ml/yr,
giving a total of 3410 Ml per year for Grahamstowhe same levels apply for the year 2012
(Haigh et al, 2010). The question now is whether this supplgustainable and whether it

meets the demands of a growing population (Haigdl., 2010).

o Water consumption and demand management

Water conservation is a growing concern in the Mak®istrict as water restrictions

associated by droughts are a frequent occurrenoe.rdstrictions of 2009 and 2010 were
only just lifted earlier this year. It is the Murpelities responsibility to educate the

population on effective water conservation straegas well as to implement targets for
water conservation, such as metering all water keseping track of leaks and ensuring that
there is no contamination of fresh water (Hagglal, 2010). It is also important to monitor

the amount of raw water that is being used in afjtice and industries.

o Water service infrastructure

The Makana Municipality is known to have infrastwral issues with regards to water leaks
and old unreliable pumps. The infrastructure iseegive and the Makana Municipality is
unable to afford replacements without Governmeststance, which in itself is a lengthy
process to obtain.

Future Trends in Water Supply and Municipal Goals.

According to the Makana Municipality’'s WSDP, thestdicts population is predicted to
increase at an annual rate of 1.1 % (WSDP, 200@ys,Tfrom the year 2007 where the
Grahamstown population was 132 504 it is expectedse to 139 791 in the year 2012
(WSDP, 2007). Thus, it is stated in the WSDP (2063) future demands ‘target market’ on
water will remain fairly constant. However, ther#l still be a great need for increased levels
of service and infrastructure as the demands fdemsequire holistic methods of water
conservation from repairing leaks and expandingv flapacity to reduce pipe bursts and
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educating the population (WSSP, 2007). Most impulyait is highlighted in the WSDP
(2007) for Makana to reduce the water demand fov nensumers, appropriate levels of
service be allocated to each community, such asusieeof payment meters and efficient
plumbing fittings (WSDP, 2007).

The GEO — DPSIR (Drivers, Pressures, States, Impaxdt Responses) Framework

The GEO-4 conceptual framework is a model (seerdidl) that was developed during the
fourth Global Environmental Outlook convention aisda conceptual model that places
sustainable development at its core (UNEP, 2004)e Todel aims to analyse the
relationships between human society and the enwvieon. The examination occurs across a
temporal scale allowing for a continued assesstteatcur and long term monitoring to be
put in place (UNEP, 2004) The GEO-4 conceptual rhoslebroken up into five key
components, these are; Drivers, Pressures, Stagsacts, Responses and Impacts.

e Drivers

The drivers are considered as fundamental processtiin a system that ‘drive’ it towards a
change(s) (UNEP, 2004). A drought and subsequemtvyheainfall experienced in
Grahamstown might drive actions around water supply demand. It is a driver towards
change in water availability and supply to resigenc

e Pressures

The pressure component of the framework is baséelyson activities that result in
environmental change, thus factors such as popualarowth in Grahamstown, increased
water needs and thereby the need for dams beingdnd boreholes being drilled are all

pressures that lead to increased impacts on wadgeisability.
» States and trends

This component is based solely on the state amd é natural conditions found within the
environment. It is vital to monitor these condigsoas they are very often susceptible to
change (UNEP, 2004). The status of water with @g#y availability and quality will change

as a result of salt leaching, mismanagement andqmservation efforts.
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* Impacts

This particular component relates solely upon fifeces that environmental pressures cause.
It is a measure of change, be it to human welldyesoncial or economical (UNEP, 2004). All
changes are considered to be of equal importantieegtisare all interlinked (UNEP, 2004).
Insufficient water availability and supply, pooraiity and polluted water, may impact the
well being of residents, farmers and reserves allkeps production is reduced, gardens are

not watered and aquatic species are at risk.
* Responses

Responses are the methods that societies havenmapled in order to counter the negative
effects and bolster the positive effects of impadikese responses include legislation,
regulations, laws and projects (UNEP, 2004). Withrtipular concern with water

sustainability and security, the National Waten&&s Act has been enforced. Similarly at
the local scale a Water Services Development RlarGfahamstown was been drawn up,
including various water conservation measures aceql infrastructural replacements and

extensions that are being considered.
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Figure 1: The GEO-4 Conceptual Framework
(UNEP, 2010)

Objectives and Aims

The aim of this study is to assess the statusrand bf water supply, and its sustainability in
respect of the city of Grahamstown.
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The obijectives of this study that need to be addere to determine:

« How people living in different parts of the city rpeive water security and
sustainability.

% How people living in different parts of Grahamstouwlrtain their water supply.

% The link between people’s individual concerns fatufe water supply and their
personal extent of water conservation.

+ Conservation strategies for Grahamstown homest@addow to improve recycling

techniques.

% The infrastructural capacity to deliver water taz@mstown residents.

Methodology

Study Area - Grahamstown’s Water Supply and History

Grahamstown or Rhini (Xhosa name) is situated enEhastern Cape of South Africa and is
part of the semi-arid succulent Karoo (Southermjcah Places, 2003). Grahamstown is a
small city situated approximately 130 km east oft Fdizabeth and 180 km west of East
London. Grahamstown receives an average of 450¥50Mf rain per year, most of which in
the winter months, with average daily maximum terapges that range from 18.9°C in July
to 26.8°C in February (Southern, African Place€930The region is coldest in July with an
average night time temperature of 5.6°C. It lieshie Makana Municipality located between
latitude 33°17’ south 26°31’ east. Grahamstowndrasltitude of roughly 535 metres above
sea level. The city’s population is roughly 1250@®ople and is mostly Xhosa, English and
Afrikaans communities (Southern, African PlacesD20 A large part of Grahamstown’s
population is due to the six to seven thousandesiisdat Rhodes University as well as the

several large boarding schools in Grahamstown.
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Grahamstown was established in 1812 as a militasy @nd thus became an important urban
centre. British settler groups were predominardtated within Grahamstown and as a result
in the mid-1800’s the city was the second largettiesment after Cape Town (Dullabh,
1994). However, due to mineral discoveries inlahd,population decreased as did the city’'s
economy (Dullabh, 1994). The city centre is defitgdthe Cathedral, the Drosty Barracks
and currently Rhodes University campus. In 1858 African population was forced to move
and live on the eastern side of the town, and thitkew on the west (Dullabh, 1994). During
Apartheid, planning within Grahamstown was raciatigntrolled in terms of places of
residence as well as access to certain servicelfafibu 1994). In 1970, the township was
removed to make way for a separate black local stnpnwhich was called Rhini (Dullabh,
1994). This saw a lot of changes spatially witharelg to the development of informal
housing and squatter homes (Dullabh, 1994). Thication of Grahamstown and Rhini was
the first step in an attempt to redefine Grahamstas a non-racial city with equal
opportunities. However, like any other city it stibntains contrasts of race in both social and
economic situations (South African Places, 2003)eré are still large townships within
Grahamstown. Tantji, Hlalani Villa, Joza locati®@yn City informal, Eluxolweni and Fingo

are a few seen in figure 2.

Figure 2: The city of Grahamstown where the study w&s conducted
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Grahamstown has always struggled to obtain a viabler supply that has kept up with the
growing population. Efforts to resolve future waseipplies led to the raising of the Settlers
Dam wall in 1981, by 2.3 meters (Haigh al, 2008). In 1992 the Glen Melville Dam was
completed and the Orange-Fish inter-basin trarsfeBeme now runs into it supplying the
dam with 6 mega-litres of added water (Haighal, 2008). Since then further water
provision services have progressed, resulting magority of households 76.5 % having
access to running water, 16.5 % were served by aonitynstands and 2.5 % from tanks and
boreholes, 2.9 % from vendors and a further 1.& %hepopulation rely on natural resources
(Haighet al, 2008).

With regards to our study on water security, theelwaent area for Grahamstown’s water
sources is of importance, as are the surroundingisdand reservoirs from which
Grahamstown extracts its water, those being thail@&al, Howison’'s Poort Dam and
Settlers Dam (Haighkt al.,2008). Water from the previously mentioned damsuisped into
two reservoirs which are then gravity fed to theatment works. The water then has
aluminium sulphate added and is then left to sd€tdaigh et al, 2008). The treated and
settled water is then sent to four reservoirs shegply Grahamstown with water. However,
the infrastructure is old and the pumps are fragild thus lead to interruptions in effective

water supply (Haiglet al, 2008).

Data Collection

Data Collection

* Household Questionnaires

120 questionnaires were administered to househatdsss Grahamstown; 30 in low to

middle income areas, 30 in middle to high incomaaay 30 students living in digs and 30 to
students currently living in Rhodes University Riesices. The houses were randomly
selected using a 1:10 000 Orthophoto map of Gratewmsand by randomly choosing

positions on the map and selecting the nearest homikis point (see appendix one for
orthophoto). Appendix 1 also contains the questineradministered to the above mentioned
target areas. The questions administered werestetatthe objectives whereby information
regarding; perceptions of water quality, how indiéls obtain their water, the distances
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required to travel to obtain this water, the amogpent on water as well as the individuals

personal attempts for water conservation was asked.
* Interviews

Various interviews were conducted to obtain adddianformation relating to our objectives.
An interview with the water business ‘Oasis’ wasdocted and information regarding their
concerns on the quality of water was gained, a$ agetheir methods of purifying water and

their views on the increasing sales of bottled wate

An interview with the Head of Technical Services Makana Municipality, regarding the
infrastructural capacity to deliver water to Gralséown residents, was unfortunately unable
to take place. Nikki Khly, Secretary of the Kowie Catchment Campaign, whagreatly
involved in water related issues within Grahamstowas interviewed and her knowledge

and answers included in the results.
« Research

Research formed a major part of our project anddaigs in many aspects with regards to
water policies, acts as well as the requirement8/fakana Municipality water services. The
Makana Municipality’s website was consulted (howewméormation obtained from here was
minimal). The Water Services Development Plan (20f@r Makana Municipality was
consulted and provided information regarding fiveary predictions the Municipality had
concerning Grahamstown’s water supply, catchmepaasy, population growth and many
other aspects. The National Water Services Act{19&s also consulted and used to relate

the current water situation in Grahamstown to ggired state for all towns in South Africa.

Data Analysis

The data from the questionnaires was analysed atiddualitative and quantitative data was
reviewed. Information pertaining to individual peptions on future water security and
sustainability within Grahamstown was used as tptale data to support (or reject)
statements and information made by the Makana npaiity in WSDP reports and other
water service related documents. Statements maderdgmnisations such as the Kowie
Catchment Campaign as well as the Internal Wateso®ee Management (IWR) was

supported by the perceptions and information gafrad the questionnaires.
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Different source areas where people obtain thetemwaere graphed in order to determine the
difference in water quality and service levels. Egample; the percentage of people who
obtain water from tapped sources within a home taedpercentage of people who travel
outside their home to obtain water. These graph® ween compared to the 2007 WSDP
report of Makana municipality as well as to the @&ervice Act (n0.108 of 1997).

Information obtained regarding the infrastructurapacity to deliver water to Grahamstown
residents was assessed according to; the currpntgtion of Grahamstown, the predictions
of future population, and therefore how populaterels will affect the level of infrastructure
needed to sustain water supply, as well as theteffemanagement of water services. Cost
of new infrastructure was assessed in relationraditp gained by local governments for
water services and whether it is feasible withoatibhal Government support.

The 2007 WSDP report was used to determine thetitparf water being used by each
sector (public, commercial and industrial) and léneel of service being provided to them.
This was then analysed to determine whether thatiudeing allocated to each sector is

equitable and that the water supply remains stedbéen

The questionnaires devised included questions ipertato people’s concerns for future

water supply as well as their efforts to recyclel @onserve their water. Graphs were then
constructed to assess the links between their con@nd their personal conservation and
recycling methods in order to determine a relatigmdetween complaints and efforts to

conserve water.

Assumptions

We assumed that:

» People or institutions were honest in their answers
* That we would get feedback from institutions andnidipalities regarding questions
raised and interviews requested.

* That our sample size was an adequate representditi@rahamstown residents
Pitfalls

* A few questionnaires were incomplete and/or filbed incorrectly.
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* People and institutions declined our request ftarinews or failed to respond
completely.

* Time constraints hindered us from acquiring infatiorafrom surrounding farms and
reserves regarding water abstraction and boreholes.

* We received a lack of information with regardsrifsastructural capacity of water

services in Grahamstown.

Ethical Considerations

The Rhodes University ethics policy was consultad adhered to. Thus, all respondents
from the questionnaires and interviews were infalimbat the questionnaires and/or
interviews were entirely voluntary and they couldcdntinue at any moment. Respondents
of the questionnaires were also informed that afigrination they revealed would remain

entirely anonymous and be kept strictly confiddntia
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Results

Water cuts appeared to have been experienced iasadlential types but are mostly evident
in the informal settlements within Grahamstown (g 3). A total of 67 % of individuals
from informal settlements that completed the qoesiaire experienced water cuts, whereas
only 10 % of students experienced water cuts. Siisdéhat stay in Rhodes University
residences seem to have better water securityfgbaple in the informal settlement or the
permanent residents of Grahamstown. The water isgaidirthose in the informal settlement

is much lower than other residential types.
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Figure 2: Frequency percentage of residences thatxgerience water cuts by various
residence types within Grahamstown (n=120)

A permanent resident of Cradock Heights stateddbatto the affected suburb being high up
they found that water cuts were more frequent aeg tvere badly affected. They therefore
found it necessary to install water tanks to captain water. Many residents of the Vukani
District (informal settlement) stated that watetscwere a weekly occurrence and once the
fire brigade had to supply water for the commun#yresident of the Hlalani District (see
Figure 1 or orthophoto in appendix) explained tthee community did not get water on
weekends. In general, most respondents of them#bsettlements experienced water cuts on

a weekly basis.
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A total of 62 % of people interviewed rated the lgyaf water supplied by the municipality
a rating of poor or very poor (Figure 4). Only 150%respondents gave a rating of good or
very good in respect of the Grahamstown Municipalex A total 23 % of respondents rated

the water quality as adequate.

= Very poor

= Poor

= Adequate
Good

Very good

Figure 3: The resident’s perception of Municipal vater quality in Grahamstown (n = 120)

Respondents describe the municipal water as; “lbating and smelling”, “unhealthy”,

“shocking quality”, “milky/brown/dirty colour”, “usafe for drinking” and “unable to drink”.

It was found that 33 % of people interviewed religolely on water supplied by the

municipality while 67 % rely on water obtained biteenative sources. These sources
include; shop bought, spring, borehole and rainmeate these sources are shown in Figure 5.
A resident of Cradock Heights stated in the questiire that the household used municipal

water but only after it has been boiled and putifie
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Results gained from the questionnaires led us saras that informal settlements relied on
rainwater and did not purchase water from shogs {ghassumed due to a limited income).
Bottled water seems to be a source well utilizedRiwdes students (those in digs and
residences) and by permanent residents in Graheumstiod seemed by far the most common
source of water used. Borehole water was the lesest source of water with a total of only
three respondents utilizing this source. Permaresmlents who used rain water had tanks on
their property (one respondent had two tanks tleewapable of storing 1000 litres each).
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Figure 5: Alternative sources of water and the numebr of users

Oasis Water (a store in Peppergrove Mall that setitled water — with 130 outlets

nationwide) sells approximately 50 — 60 000 litafswater per month, mostly to students.
Oasis utilizes water from the municipality and cedt with advanced purification processes
which include sand filtration, carbon filtrationJement filtration, reverse osmosis, UV

treatment and ozonation. The manager also staggdhd municipality claimed that there is
no need for Oasis water. Oasis explained that ¢tal dissolved solids (TDS) in the

Grahamstown ranges from between 350 to 400 g/kfiat their cleaning it decreases to 6
g/l. The safest TDS range is between 0 and 10.
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Permanent residents, students in Rhodes Universgiglences and students in digs have
access to water within the house or in the immediatinity. However, only 47 % of people

living in informal settlements have this luxury. f@kidents in these townships, 10 % have to
walk distances of greater than 1 km in order taimbivater and 7 % of them walk distances

of between 100 m to 1 km.
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Figure 6: The distance residents in the informal sdements travel to get water (n = 30)

Large proportions (85 %) of respondents do notalectheir water (Figure 7 below). Some
respondents, especially those in Rhodes residese#s,that they did not know how to
recycle their water. However, it is interestingntate that 84% of respondents said that future
water supplies were a concern for them. Thosedhidtthey were not concerned said that it
was “because they were leaving South Africa afteirtstudies” or “[I] only drink shop

bought water”.
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Figure 7: The percentage of respondents who conserve watand those who are concerned abo
future water supplies (n = 120)

Interview

Interview conducted with Nikki K éhly (Secretary to the KCC) in regards to water

security within the Grahamstown area(28/09/2011):

The Kowie Catchment Campaign has been followingh@mestown’s water situation very
closely, reporting misdemeanours, leaks as wehlelping the Makana Municipality with
water conservation efforts. However, according s Moéhly there is still a lot of work that
needs to be done. Most importantly, saysl, the training of Municipal staff dealing with
water at the two treatment works in Grahamstowdhl¥K states that the lack of training of
staff could be as a result of the shift betweenand new staff, which undermines skills,
experience as well as work ethic. Thus ‘possibfie@ing maintenance standards as well as
incorrect alphosphate doses in the treatment plgmkich occurred recently in
Grahamstown). Khly also mentions that DBSA (Development Bank ofutBoAfrica)
intends to increase the pipeline capacity, howéweris ironic as the water supply is at full
capacity and thus increasing the infrastructurpélmes would serve little purpose. It would
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be money better spent if the current infrastructuas replaced and maintained instead says
Kohly. One of the risks mentioned in the KCC meetiog June 2011 was that an Eddy
Norton, a consultant for the Makana Municipality,the only qualified person who knows
how to handle the water pumps at the various dafrenything were to become of Mr.
Norton or if he were to retire, Grahamstown wouldd the issue of unqualified persons
trying to ‘manage’ our water infrastructure, whiatould have adverse affects on
Grahamstown’s water supply comments$hly (as already occurred when Settlers Dam was

accidentally emptied due to the outlet being inecity handled).

Kohly also highlights the importance of augmentingl@&mstown’s water supply with the
alternative to dams, rainwater and other sourcesder to keep up with the water demands

of a growing population.

When asked about the quality of watehy stated that this was one of the pressing issues
within Grahamstown and one which the public aretrsoacerned about. Water quality tests
are ideally required every three days, but in Gradtawn are done only once a month by

‘Blue Drop’, a Municipal Status Testing company.

We asked Khly to comment on the Municipality’s efforts for tea conservation and their
efforts in creating water conservation awarenesSrahamstown’s public; she said that the
KCC has been helping the Municipality with regat@l€onservation, however much more is
needed to create awareness across all sectorsaba@stown. Khly feels that the people’s
attitudes need to be geared to water conservasianaamy people are lazy and do not want to
inconvenience themselves. As a result the KCC dmed Municipality have had many
discussions regarding stepped tariffs for watergys® that greater water users pay increased
prices for water quantities exceeding the ‘normhisTl could perhaps increase water
conservation efforts as well as maintain a sustbdénaupply of water for future use. Other
water conservation awareness methods by the Muatityiphave included pamphlets
(although designed by the KCC) and Billboard$hly states that further efforts have been
‘slow’ as she feels there is a lack of incentivahia department and that authorities fear the

pressure of decision making.

Water Security in Grahamstown Page 24




Sam Page, Kimberly Mitchell, Lance Steel, Tom Randk Sean Gallagher and Sarah Halse

Discussion
How people living in different parts of Grahamstoabtain their water supply

About 37 % of the respondents in Grahamstown obitaer water from the municipality,
whilst the other 63 % obtain their water from vasoother sources. These water sources
include borehole, rain, bottled and spring watdre Tesults all refer to potable-water, and
therefore reflect the source of drinking water. Tésults show that bottled water is by far the
greatest source of alternative water, whereas bteelvater is the least popular source.
Rhodes residences rely heavily on shop-bought waatérthis is so because the majority of
respondents from the Rhodes residences were highlgerned about the quality of the water
being supplied and felt it was unhealthy to driftkws, they prefer drinking shop-bought
water, which is made possible by their increasezhdimg power. The informal settlement
however, relies most on the free municipality wasesr they do not have the spending power
to satisfy their own preferences and therefore adwi Therefore they cannot afford shop-
bought water, whereby the only other affordableiaoptis rainwater. About 53 % of
respondents from the informal settlement did notehaasily accessible water, so had to
travel varied distances to get it. These waterectitbn points were often at established sites,
such as a communal tap. For that matter and aogptd the United Nations (2010), the
average African woman has to walk an average okigmnetres to collect water, which may
take up to six hours per day. In this regard, tlewsupply in the informal settlement of
Grahamstown is relatively well off, yet the sitwatiis still inadequate as all individuals
deserve the right to easily accessible water. Thmvigion of water by the Makana
Municipality has shown to be inconsistent as illatgd by the results and by the fact that
many of the town’s citizens seek alternative wataurces. As such a paper by Hagghal,
(2010), stresses the importance of the local mpaliity working towards Integrated Water
Resource Management (IWRM) as an effective wayusiasn the future water supply, as

well as ensuring water services are provided to all
How people living in different parts of the cityrpeive water security and sustainability

Concerns around water security are increasing tiobget it has still not been theorised
(Warner, 2004). There has also been much discussioo what ‘water security’ entails. The
concept of ‘water security’ has branched out baihzontally and vertically (Warner, 2004).

Horizontal branching refers to issue areas, whevesdscal branching refers to the levels of
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water security (Warner, 2004). Today it is impottdrat society overcomes the Westphalia
paradigm, which gives priority to diplomatic retats and military security (high politics)
over issues of development concerning environmertdleconomic problems (low politics)
(Warner, 2004). Hence, it is important to focusttom latter from a South African perspective
in order to tackle the concept of ‘water securityg sustainability’. Therefore, there needs to
be a shift from high politics, where most of thestodecision makers lie, to low politics

concerning the environment (Warner, 2004).

Of all the residence types, the informal settlentext the greatest number of water cuts, but
student digs and Rhodes residences found thatetkggrienced the least number of water
cuts. When looking at the results, 25 % of the sesents found the water to be of very poor
quality. Added to that, 62 % of the respondentsddhe water quality to be below adequate.
These figures give a clear indication of the negaperceptions residents of Grahamstown
take toward the quality of water they receive frtime municipality. This therefore also
indicates that there is a problem with the supplg¢t guality of water which the residents of
Grahamstown receive. However, on a more globaksaatl between the years 1990 and
2008, approximately 723 million people in ruralaseand 1.1 billion people in urban areas
gained access to a better drinking water sourceatédrNations, 2007). This shows that
authorities have been tackling the issue of waeusty, and suggests that water security can
be achieved (United Nations, 2007).

Overall, respondents from all residence types Haadl they had experienced some form of
water shortage or cuts, yet the frequency of tlteeds was rare. This shows that the real
problem with the water supply in Grahamstown, adicy to the public, is rather concerned
more with the quality of the water than its supfiat being said, and with reference to the
results, the informal settlement seems to be woffstof all the residence types as the
respondents found water cuts to be frequent. Is ¢chse water supply is an issue for the
residents of the informal settlements, wherebydiige has often emphasised that informal
settlements are known to have a limited supplyaafdyquality water (Weldegebriel, 2011).
This then raises the question as to why the muatlityphas not been allocating water fairly
across the residence types. In relation to thexetlseems to be a gap between the supply of
water and the actual amount of water supplied th @asidence type. Reasons for this may
be explained by the fact that the water in therimfl settlement is freely supplied by the
municipality, meaning that its’ supply does not édwe be guaranteed. Also, the residence
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types other than the informal settlement have storma of monetary value placed on their
water supply. People earning less of an income \aks@ more concerned for future water
supplies than those who had a greater income. dnogoic terms this explains the more
stable supply of water to these wealthier regiasshe cost of the water is directly placed on
the consumer. Overall, South Africa has startetbtmis on restructuring and reforming its
water sector, so as to rectify issues concernirgguality whilst promoting economic
development and alleviating poverty (Kamara andyS&003). The National Water Act
hopes to provide solutions to this problem and easg@es that the process of water
management should create opportunities for disadgad communities and individuals,
whilst improving their socio-economic well beinggiara and Sally, 2003).

The infrastructural capacity to deliver water to &hamstown residents

According to Makana’s Municipality Water Service \Béopment Plan (WSDP), the

population is predicted to increase at an annualofl1.1% per annum, which suggests that
future demands of water should remain fairly camsd/SDP, 2007). However, the dams in
which Grahamstown gets its water from seem to leeuthreat from siltation, but this will

only be a threat in years to come (KCC, 2011). Water pumps at the Waainek Water
Treatment Works broke at the beginning of 2011 Hrefe were numerous areas around
Grahamstown that were badly affected by the waieioffs which lasted several days. The
threat of this must be avoided in the future, asomild have negative effects, especially
during periods of high water demand such as thé&natown Festival. Climate change is
also a probable factor concerning the security ih@mstown’s water in the future, but is
not of high importance at this date. Today, the dMeakMunicipality faces many challenges
whereby much of its water related infrastructuredseto be replaced and further training;
capacity and purification measures need to be addde When looking at a more global
perspective, a cost-benefit analysis was underthlgethe World Health Organisation which

showed that for every US$1 invested in improvedhkdrig water and related services, the
economic benefits range between US$4 and US$3sdemeon the region (United Nations,

2010). Thus, the Grahamstown municipality shoulel thés as a positive scenario of actually

investing in the town, in order to produce longxidyenefits for all.

The link between people’s individual concerns iduife water supply and their personal

extent of water conservation.
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About 85 % of respondents said they did not recyeder. Such a result shows the poor
extent to which water is perceived as a limitecbuese, and also that water-security issues
are not of individual concern. However, on the othand 84 % of the respondents did say
they were concerned about future water suppliess@Htigures give strong evidence of the
research-implementation gap; a missing link betwtberactions and knowledge of scientists
and the requirements of managers and policy angidaanakers. On a global scale today, it
would be safe to say that most people are conceafeit the future of the planet,
particularly with reference to climatic conditiondost individuals understand that climate
change and global warming are real issues of togtythey often brush aside the difficulties
and lifestyle change required with these issuesth&sresults show, this case is classically
represented between those who recycle water arsk twho believe future water supplies
will be a concern. Overall individuals do not releythe water because it ‘takes effort’ and is
costly (United States Environmental Protection Ager2011). Individuals would however,
be more inclined to recycle water if there werewasment systems in place which allowed
them to carry on with their day to day lives asalstvlany countries today find this task of
‘implementation’ most difficult, especially as tkeonomic, political and social environment
is dynamic and changing. Water recycling is theeefa vital component in the successful
management of water resources. This is so bechtmggh water recycling and conservation,
communities can still have sustainable developraedta strong economy whilst too more
importantly meet the environmental needs (UniteateSt Environmental Protection Agency,
2011).

Conservation strategies for Grahamstown individwalsg how to recycling techniques

When water is stored for too long without movemérnhcreases the risk of contamination to
the water, whilst without damming or any other atgr methods, the immediate supply of
water to areas of need would not be available (®etital, 2000). If this is to be the case,
then society would be hard struck whenever drougimditions hits the region for long
periods of time. Therefore, in order to conservesiimited water resources, one should take
as many steps as possible to recycle the valuabtaurce. Therefore, whilst performing our
data collection, we purposefully developed a fewcdr questions studying the recycling

habits of the Grahamstown.

As can be expected, most of the results indicgieaa level of recycling, which is a major

cause for concern. When probed further, the rasuliaswers were generally linked to an
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uncertainty as to how to recycle. The essenceisfrésponse tended to come down to the
basic nature of human insecurity; as people gelgexainted to recycle, but were unsure as to
how it can be performed without completely changomg’s lifestyle; and thus no water

recycling occurred.

We therefore took steps in order to help the gémenaulace understand a few basic methods
of recycling. In order to express the significamt@ecycling with proof as to its importance,
we located an institution to which all locals woulld familiar and observed their methods of
basic recycling first hand. The concept behind thes to observe large scale recycling
methods implemented by Rhodes University and ta the able to use these observed
methods as a building block, to ensure successtyicting methods that may be made public
knowledge and hopefully become common place prextic

In this way, we noted that with a campus as laggtha one belonging to Rhodes University,
coupled with the current campus population sizeseovation of water resources is evidently
more important than ever (Grocott’'s Mail, 2010)hddes currently advocates the removal of
alien plant species, the use of water saving devisel the re-use of grey water amongst
other activities (Rhodes University, 2011). Thisnigesaid the university could still pursue a

much greener approach to water use and conservation

New university residences and buildings will in@uthe installation of low-flush toilets,
auto-cut-off taps, and the fitting of extra watésrage tanks. The University Grounds and
Gardens also advocate the use of indigenous hdatyspsuch as aloes and euphorbia as a
means of reducing irrigation costs (Rhodes Uniwgrs?011). Irrigation is principally
sourced by borehole water and is limited to aréa®cern such as sports fields and gardens

under development (Rhodes University, 2011).

Some residences have employed the use of their eh@mesnmittees in improving

environmental awareness. Other organisations iechatieties such as GRASS, Common
Ground and Galela Amanzi. These student-run sesie@n have an instrumental influence
for water campaigns; an example of the bottom-upr@gch. Such initiatives should be
encouraged. Campaigns should be awareness-baseddimple; encouraging water saving
activities such as low-flow showers, not washingscavoiding leaving taps running, only do

a full load of washing at a time and encouragen@néport municipal leaks. In such a multi-
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cultural society, such as it is at Rhodes Univegrstiese practises may not be a norm and

therefore by advertising them correctly, may becomoee accepted and more widely used.

The university encourages students to re-use gaggrwand to harvest rainwater (Rhodes
University, 2011). There is, however, little infragture in place to assist with this. Simply
providing piping or buckets and purchasing rairkgafor students to collect grey water (for
irrigation) and rainwater (for consumption), redpedy is one way of improving

conservation practises.

Leaking toilets and pipes can contribute to thetages of more than 1000 litres of water per
month, per pipe (Rhodes University, 2011). Equasnogh waste into cost, means by the
saving of 1000 litres of water is equivalent toisgvt R16. Much like the government
advocates energy-saving practises to money-savagiges; the University can implement a
rewards program to maintenance and managemenptowe upkeep.

People by nature will always take the easier rdfit®onservation is to flourish it must be the
obligatory path. Should the University make certaionservation practises not only
mandatory, but easier to perform; then the conservaf water would become a promising
possibility. It would appear that a seemingly obtigpopulace may be the key to creating a

populace that is conservative of the water to withey so greatly require.
Conclusion

Many people within Grahamstown are constantly corex about the supply of water and
future demands. While conducting questionnairesutinout the town, it was evident that
there is a growing concern for the supply of watethe community and 84 % of the people
involved in the survey indicated that they are @wned for future supplies. In the KCC
minutes held in June (2011), there were severaésgsthat were brought up, which regard the
supply of water to the people of Grahamstown. @sae was related to a burst pipe that was
continuously leaking and was proposed to be clagstad of being fixed. Another issue
included a case where by valves in the Jameson |Baked an in turn leaving a near empty
dam. This issue could be avoided by proper managearal repairing of the valves in the
dam (KCC, 2011).

As stated previously the Water Services Act (198x6lares that individuals should never be

without a supply of water for more than seven dayany year. From the results gained from
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the questionnaires we learned that there were pheltireas within Grahamstown that had
severe water cuts that extended a 24 hour periodordling to the WSA (1997), no person
should have to walk further than 200 metres toiobtseir water, however, from our results
we see that 17% of the lower income population eysd had to walk further than the
specified 200 metres. The conservation of watea imajor issue in Grahamstown and

individuals need to make a greater effort to coreséhnis valuable resource.

It is therefore vital that a general consensus allo@ recycling of water become both

apparent as well as the norm, as not only will tigkp to promote a better lifestyle, but it will

guarantee the sustainability of water as a resolarcgears to come; and as we all require
water in order to survive, it is a sustainable fetto which we all need to strive to achieve.
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