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Abstract: Groundwater is one of the most important naturaloueces globally. In Africa,
particularly, groundwater has been the most rediakater supply option for meeting the daily
water needs of rural communities. This is mainlg do the fact that most rural communities are
geographically located in hard to reach areas duthéir dispersed nature and bad terrain. In
South Africa, these conditions have made it pdiity expensive and difficult for water service
providers to effect services to rural communitiegs estimated that there is still about two noitli
people, mostly residing in rural communities, inuo Africa without access to basic water
services. Such communities have no option but ity ae hand-dug wells and springs for their
daily water needs. It is further estimated thatual®0% of South Africa’s rural communities
depend on groundwater sources for survival. Ruvatrounities regard springs as a sustainable
and reliable means of obtaining water compareatméal water supply from the relevant service
providers. However, the challenge is that wateviserproviders disregard springs and consider
them insufficient for water service delivery. Thiuation often leaves communities to have to
struggle to maintain these sources by themselvels mo support from relevant authorities.
Furthermore information on the use of springs is dmcumented; hence no data is available on
the quantities of water being abstracted on a dmlis. In a water scarce country such as South
Africa this is a serious concern which contributesunmanaged and uncontrolled abstraction
and/or dewatering of the aquifers. Consequentlyelales, wetlands and springs are drying up,
new sites are explored and the cycle continues [Block of data means that incorrect data sets are
being used and incorrect assumptions are being @iaolet groundwater use and sustainability. In
addressing this issue, South Africa’s Groundwat@tegy puts emphasis on measures to improve
awareness and knowledge of the importance of atehpial of groundwater resources. Increasing
research and documenting case studies demonstthtngse and importance of groundwater in
rural communities is therefore critical objectivithis strategy. In addition to showcasing the use
of springs, the study advocates for springs todsendlly recognized and recorded as a formal
water supply alternative especially for communitiélsere springs are considered a significant
resource. In this way spring water sources camberporated in the planning of water services
such that formal support can be allocated to conitiesrrelying on springs. This will ensure that
communities still consume water of acceptable tuathich will help improve on health, reduce
poverty rates and address water service backldps study uses two rural communities in South
Africa as case studies to document the use of ggrithrough mapping spring water sources,
understanding the extent of the use as well agripertance of such sources. The study will also
show that conducting regular mapping of water [ittrespective of the source can provide
valuable source of information to water servicevjers in achieving the important goal of
scaling-up water services and ensuring sustaimakalind ultimately improving water service
backlogs. Such information will further improveetiplanning and design of rural water supply
schemes in the rural areas especially where sparga significant resource.
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Introduction

countries around Africa. This is mostly attributedby the fact that many rural communities are fedan

areas with bad terrain and often no significanfasug water resources (such as major rivers and )danss
thus estimated that about 70% of the 250 milliorihie Southern African region depend on groundwasetheir
primary source of water [2]. In these areas growatdwand its quality directly influences the welitgeand quality
of life. In most cases water service providers roffend it particularly expensive to deliver sengcéo rural
communities because of the bad terrain and espebiatause these communities cannot afford to pagérvices.
Consequently many rural communities around Afritihface challenges with regards to accessing wagevices
from their respective water service providers. ©fteese communities have no option but to rely mfiorimal,
traditionally developed groundwater sources suclasd-dug wells, springs and rivers ([3]. Furthemmavhile
water services providers disregard these sourcaagithe planning process; communities often cagrsithese
sources as very important in meeting their dailyavaupply needs. Hence Macdonald (2006) [4] enipbaghe
importance of groundwater in meeting the dispersadre of rural communities. It is therefore catito explore
and understand the potential contribution to thévelsy of water services in the rural communitiésr the
Millennium development goals (MDGs) to be met, wadervices planning should take into consideratidin
available resources including springs which hawepbtential to make a contribution to the watewiserprocess.
Furthermore water services providers should be wafacitated to be able to understand the conckpt o
groundwater especially for communities where grouatér is a significant resource.

Groundwater is one of the most important naturabueses globally [1] and especially for the devetapi

This paper seeks to showcase the significant hae droundwater, in the form of springs, play oa taily water
needs of some of the rural communities in SouthicAfrThis study will therefore not only provide anderstanding
of the importance of groundwater in addressing waggvice delivery challenges in the rural areas,vill also
help show the effect that daily use of springs ltave on the availability of groundwater currenthglan the future.

1.1 Background

The South African Government has done a lot tdifate the delivery of services especially to tledcto reach
rural communities. A number of processes have Ipein place to ensure that services are renderédtet rural
communities have access to water of acceptablétyj@al per constitution. Despite these major sgitlowever,
statistics still show that more than three millpgople in South Africa still receive water sergitkat do not meet
Reconstruction and Development Programme (RDPHatds, while more than one million do not have waayer
service infrastructure at all [2]. Consequently DVgfatistics suggests that almost 80% of rural coniti@s in
South Africa are groundwater dependent, and groateivhas been the only source of water supplyedongnition
of its importance the DWA Groundwater strategicnplacommends that research need to be conductedrimus
aspects of groundwater (quality and quantity) targify the impact on groundwater and on the comutiesithat
are dependent on groundwater [5]

1.2 Groundwater legislative framework in South Africa

In South Africa groundwater is recognized as a comm@sset whose trusteeship lies with the stateTfs. National
Water Act (Act 36 of 1998) mandates the DepartnugntVater Affairs to ensure that all water resouraes well
managed and protected, developed and conservedtHéobenefit of all persons” and in accordance with
constitution [6].

Furthermore, Water Services Act (Act 108 of 19%ljgates all water service authorities to ensueegiovision of
at least a basic level of water services (whicBSkper person per day) at no cost, to all comnemivithin their
jurisdiction. The act however clearly stipulateattthis duty is subject to the availability of raswes. In terms of
fulfilling this function it is therefore criticalhiat municipalities as Water service Authorities anaviders (WSA/P)
and or planners have access to data/informatioh vegards to the quantity and quality of the awdédaand
exploitable water resources within their jurisdicti The Priority area 3P¢omoting rural development) of the
National Groundwater strategic plan (2010) [5] petgphasis on recognizing the importance of groutelnas an
important resource especially for water suppliesital areas in South Africa. It also focusseshmissues relating
to understanding the link between groundwater andice delivery in the rural areas.
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1. Problem statement

In South Africa many rural areas lack access tmédrwater services hence it is estimated that ao% of rural
villages rely entirely on groundwater for their destic water use [5]. It is also often highlightbattwater service
provision through surface water is often diffictdtfacilitate since installing bulk pipelines tcaghr water for several
kilometers is often expensive to implement. For lsmanicipalities, this is especially difficult ceidering the fact
that most rural communities cannot afford to paydervices and have to receive services at no gostimber of
studies therefore highlight the importance of cdeshg the potential of groundwater in deliveringter to
communities [5], [7]. According to MacDonald (200J8] groundwater is a better and cheaper alteradtr water
supply in the rural communities since not much reffie required to ensure that water is safe for &om
consumption. Furthermore, water from springs isagkvavailable and often without digging or usingensive
machinery which means water services delivery @implemented cheaply without extensive pumpingscos

The main challenge in South Africa however, is thatrole of groundwater is often underestimatadnbst cases,
water services planners are well aware of the piateof groundwater; however, they often disregardnd not
incorporate it into their water plans [5]. Conseuflie communities have been using these sourcesidoades
without any monitoring programmes in place. Funti@me, not much information has been documentedhen t
actual quantities of spring water used on a dalsi9in rural communities.

The lack of data on the use of springs presentsaflenge in that significant amounts of water asecuon a daily
basis but have not been quantified. This challealge means that the nature of physical, chemicalbaological
quality of the waters consumed by communities iskmown and quite importantly the health risks agsted with
the use of these sources for drinking is also nell wnderstood [2]. Studies indicate that becauséack of
sufficient research and data on groundwater ussriaect data sets are being used and as a resuliréct
assumptions are being made about groundwater wseumtainability [9]. Furthermore, proactive actwamnot be
in place in order to mitigate the vulnerabilitygrbundwater or the supply problems when and wheeetare water
shortages [5].

2. Purpose of the study

The purpose of the study is to demonstrate thefgignt contribution that springs make on the watepply of most
of the rural communities in South Africa. Furthemaohis study will act as a database of springsl @sewell the
quality and quantity of water produced from theirggs in the two villages. This can be used as a @fdeeping
track of the amounts of groundwater used in thessd communities.

3. Material and Methods

The study is part of the CSIR funded project “Depihg a decision support tool for the management an
development of springs for rural water supply” tesiat water service planners to collect data onsibréngs
available and used by rural communities within rthigirisdiction. The study uses both the qualitatiared
guantitative approach to understand the use andolbeof springs in the two rural communities ire thimpopo
province.

Technical (including geo-hydrological and hydro-pital) assessments were conducted to understarieasibility
of the identified springs in providing water to thpecified households. The hydro-physical measumtsnen the
identified springs targeted the quantification lofif (discharge) rate and these measurements waieccaut using
an OTT C20 current meter with OTT Z400 signal ceurset and impellor # 1-239627 (diam. = 125 mnzipit
0.25 m) mounted on a 20 mm diameter steel rod. ttgthemical Measurements targeted the field watemistry
(quality) variables of temperature, electrical coctivity (EC), pH, Eh and oxidation reduction pdiah(ORP). The
measurements were carried out using a Hanna md@8RB multi-parameter probe Microbiological samphesre
sent for analysis to the nearest laboratory.

Interviews were also held with randomly selecteddaiolds to understand the role springs play imtdter supply
of the selected communities’ and especially orsetlected households.

Results and discussion
3.1 Location and characteristics of the study sites

The two rural communities, mainly Vondo and the dilegen community are both located in the Limpopavprce
(See Figure 1) about 200km apart. These areas identified by their respective water services pdevs as
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communities that rely on springs for their dailyteraneeds. The two selected villages are charaetefdy high
rates of unemployment and poverty. More than 60%oefseholds in these communities survive by meéseaal
grants and some subsistence farming.

Meidingen is located on a hilly terrain on the @&irts of Kgapane Township in Greater Letaba LocainMipality
about 45km from Tzaneen town and about 20km frondjfidjiskloof. Vondo village is located in the nowiestern
side of both Thohoyandou and Sibasa towns aboutrifom Thohoyandou and 10 km from Sibasa. The sarym
of the demographics of the two villages is showiable 1.

These two villages are identified in the Map (Feya)
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Figure 1: Location of Vondo and Meidingen Villagesn South Africa

Table 1: Summary of key demographics of the Vondoral Meidingen
Village Name | WSA/Provider | Population (households)| Average HH size
Vondo cluster| Vhembe 1118 6.3
Meidingen Mopani 783 5.3

3.2 Characterization of Vondo Village

5.2.1 Access to water services

The water infrastructure identified in Vondo inchsg four boreholes, 70Gnaoncrete reservoir, three plastic water
storage tanks and street taps. However, assessfoantsthat three of the boreholes were not opamatiand only
one borehole was supplying water to the communigdenup of 1118 households. Households’ interviews
highlighted that while the one borehole is operalpit can only provide water to households atrivéls mainly,
twice or three times a week. The operator has itckweff/on the borehole to allow water to retideldo another
section of the village. 24-hour borehole pumpirggg€Multi-rate) conducted on the four borehole® ahowed that
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all boreholes except for one (currently workingyéaery poor yields and would not be a sustainalater supply
option.

5.2.2 The use of springs

A total of six springs were identified in Vondo. @merage it was found that each spring was semvioge than 20
households on a daily basis. Whilst there are saghe community, households collect water fromirggs on a
daily basis. Communities in this area connect pigethe spring source to allow the water to graeitato their
households or communal collection points for thed® cannot afford to install their own pipes (Segufe 2.
About 90% of the households interviewed thoughinggsr were the most reliable and important sourcevater in
the community. The flow measurement from the idmdi springs were recorded (during spring seasanyl
recorded between 0.1L/s to 0.5L/s. These measutsnadicate that the potential water storage inr@4tom all
the springs in Vondo would be approximately 4% fhis amount of water can supply a population 460 people
(about 220 households) at RDP level (i.e. 25lfp.dhese figures indicate that there is room fairgs in water
service planning.

Figure 2: Pipes connected at the spring sourcesleft) and water being collected from a pipe (right)

Interviews further highlighted that due to challeagassociated with the formal water service promissprings
were used most often in households (100%). Thiemiatused for all domestic purposes. The chadlédgntified

was however that water quality test conducted fotirel presence of faecal mattér, Coli, nitrates and other
chemicals which rendered this water not safe farkilrg. About 90% of the households indicated tkepsume
this water without any treatment. This poses he#ts to households and this issue can easilyddesased by the
relevant service provider by providing storage argmall treatment facility for spring water. Furtere, location

of the springs was identified to be more than 20Pom the nearest household, hence more than 50%heof
households indicated the spring was far and waltongpllect water was often difficult.

The local names, geographical location, water guali the springs used by the households in Vonitages are
indicated in table 2.
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Table 2: Location and water quality of springs in \bndo

Wat lit

Coordinates/Position ater qually

Name of Elevation Variables detected

sprin I

B . . (m ams) PH . Other
Latitude Longitude EC [~ Turbid T e e I (n———
(dd.ddddd) |(dd.ddddd) (mS/m) I+())]gm(H ity g

Tshali spring 22°.926333 | 30°.369250 900 2.08 5.1 <0.2 Not detected -

Matondoni |22°.935767| 30° 371650 1027.9 No water

spring

Ramufhufhi | 22°.918550 | 30°.381550 2550 3.71 5.9 0.7 Ecoli &Total| -

spring coliforms (TC)

Tshinwela |[22°.914683|30°.377117 805.6 6.47 6.1 1.6 Not detected -

spring

Tshawukani | 22°.92393 H 30°.36343 902 4.74 6.2 105 Ecoli &TC Iron Fe

spring & Aluminium

Tshivhase [22°.92403 | 30°.35566 976 No water

spring

Household interviews also revealed high inciderudesater borne diseases in this village. This isvahin Table 3.

Table 3 Incidences of disease reported in the last six mdm in Vondo

Diseases %

Diarrhoea 67
Bilharzia 29
Intestinal worms 37
Malaria 6

3.3 Characterization of Meidingen Village
5.3.1 Access to water services

The main source of water in Meidingen is groundwaite the form of boreholes and springs. There taree
working boreholes that currently serve the villagée boreholes have been networked and connectédao
reservoirs of 100kl each. The network system iseruly designed to have a single supply line thed serves as a
reticulation line. This design has in the longer aneated a supply problem as the two reservomaatdfill up due
to a lot of street tap connections that are diyectinnected to the supply line. As a result the roomity cannot
always receive water from the taps.

5.3.2 The use of springs

In Meidingen community, a total of six springs wéentified. In this community springs are regarésdsacred in
100% of the households, and as such are treat&duvitost respect. Flow measurements conducted legivédzat
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one of the springs produces an average of 0.7hsweere serving more than 50hh on a daily basishéliseholds
indicated using water from springs for more thagez®s and continue to collect water from springsesiit is the

most reliable source of water. While the level aiter drops in the winter season, most springs énattea are
perennial; hence this water is available throughloeityear. Households are able to collect watenuentirag to more
100L per household on a daily basis. However akerivondo village, water quality analysis showiee presence
of faecal matter and high levels of nitrates (saebl& 4 and figure 3) which might be due to the afspit latrines

and unsafe sanitation facilities in the villageisTtvater was thus unsafe and required treatmertiadstto be in

place.

Table 4: Location and water quality of springs in Meidingen Village

Coordinates/Position

Water Quality

Variables detected

Name of sprin PH
P Latitude Longitude = Turb Microbiological Sat:ae;eters out
(dd.ddddd) |(dd.ddddd) log10( |idity .
of spec variables|
H+)]
Raophala Seep| 23.63665 30.2522( .7 5.9 Ecoli & Ttotal Nitrate + nitrite N
coliforms (TC) Turbidity
Khelowa Seep | 23.63332 30.25042 6.0 1Ecoli & TC Nitrate + nitrite N
Turbidity
Majonini Spring|23.63593 30.24307 0.] Ecoli & TC Nitrate + nitrite N
Masekhekhe 23.63895 30.24457 <( Ecoli, HPC, &TC Iron Fe
Seep Aluminium Al
Ke sa hlapa(l) | 23.630417 30.25635 2 7.2 2 ]Ecoli, HPC &TC Nitrate + nitrite N
Aluminium,
Ke sa hlapa (2)| 23.630967 30.25523 1 6.4 .61 (Ecoli, HPC, TC -
12
mm Masekhekhe
10
8 s Majonini
6
I Khelova
4
2 — W Kgapane
0.3
0 -
Iron Fe Nitrate + nitrite N Turbidity

Figure 3: Water quality parameters above South Afrcan standard limits in the Meidingen springs
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3.4 Common issues associated with springs in Vondo amdeidingen

In both communities, springs are regarded as vemyoitant and are currently the major source of wédee
Figure3). According to flow measurements conduaedhe identified springs, in both communities, evafrom
springs is sufficient to meet daily water needse Dinly challenge is that water from the springs feasd to be
contaminated and compromising to the health of canities. In both rural communities the municipasteyn was
reported to be inefficient hence water from a gpithused on a daily basis. While the communalesttaps are in
place, about three days in a week, water is natadla from street taps. This is in contraventidrtiee Free Basic
Water (FBW) policy which entitles everyone accesattleast 25| per person (or 6000l per househetdypnth) of
clean water on a daily basis [10]. In this way tteter services providers are failing to meet tleinstitutional
mandate. On the other hand the FBW policy recognikat in most remote rural areas the cost of wsterice
provision is too high, therefore providing 25| gmrson might not always be feasible. In this wayAN?S have
discretion over the amount based on the water sooircechnology available to provide water. Thisviles an
opportunity for identifying potential spring wateources and using them to improve the water suppigess.
Furthermore current statistics on groundwater ssienate that South Africa only uses between 2 (D4 000 of
the 10343 million m3%a groundwater available [1This shows there is enough groundwater available f
exploration.

100
80
60
40
20

% <
& &

<& 3
) é‘\(\\x\

<&
® Vondo % B Meidingen %

Figure 4: Main sources of water in the Vondo and Miglingen villages

In both communities’ households highlighted thatithrespective water service providers were awdréheir
reliance on spring water however no monitoringtefse sources was done by the municipality and sistasce
was provided whatsoever, especially in terms ofgmting these sources from contamination. Accordingoward
et al (2002) [12] the consumption of contaminateidiing water is a serious challenge, and remaims aof the
most significant causes of ill health worldwide. $outh Africa approximately three million diarrhezdses and
50 000 related deaths are estimated to costs trermoent about $340 million annually [1% is therefore critical
that the basic water supply (as per the FBW palittypough the use of developed and protected spéag at least
be able to address this issue.

It was further indicated that, because of lack tofage facility for the identified springs, sigwint amounts of
water is left to runoff the ground causing smalképiof water which become breeding ground for mideguThis is
a lot of water which is unaccounted for and no @aftilable to quantify this loss. Currently thisane South Africa
is still a long way from being able to addressdhestion exactly “how much groundwater does Souticé have”
if a number of rural communities continue to useugiKdwater with no monitoring processes in place.

While water from the spring is available throughthé year, households indicated that during wititerlevel drops
and hence during this time water is not sufficiemtmeet their households’ needs. Recommendatico® fr
households included protecting and developing ggras well as installing storage tanks so thatmezte be saved.
In this way, households feel that during winteravatan collect and be stored throughout the nigttke available
for use during the day. Another challenge is thatall households can afford to buy pipes to cohtethe actual
springs, hence face a challenge of walking lontadises to collect water from the spring, again Whgan issue
that can be addressed.
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4. Conclusion

The study shows that in both Meidingen and Vondlageés springs are regarded as very important saarterms
of meeting daily water demands. However the preseficontaminants poses a health risk to these conities.

The flow measurements conducted in the identifigdngs show that the identified springs collectvproduce
water sufficient to supply more than a hundred jIfuseholds on a daily basis. These circumstapicesde an
opportunity for these sources to be considered aiglde groundwater source for bulk community wagapply
purposes. Considerations of these sources mearfuhds are allocated to assist communities like déomand
Meidingen to improve and develop springs to beca@nfermal water supply. In this way quality of lifie such
communities can be improved and water serviceselehallenges can be addressed.

5. Recommendations

From this study it is clear that springs have aificant contribution on the water supply of ru@mmunities.
However the value of this contribution is largelyexploited. It is thus recommended that springsitegrated into
the community water supply programmes in orderapitalize on this potential. All the springs canretworked
(depending on the potential yield) such that waeahanneled into a storage tank with a mini treatnplant and
taps can be installed for communities to collectenaFurthermore, it is essential that funds areaséde to
investigate the nature of spring flows, the potndif these sources, and where feasible, developofesprings
should be proposed and incorporated into watericemevelopment plans (WSDPs). Municipalities asANS
should appoint people with hydrogeological backguo ensure that groundwater is developed and geaha
sustainably within their areas.
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