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Abstract: The aim of the study was to investigate the sources of domestic water and its status in terms of
quality at Velezizweni, a rural area in Swaziland. A questionnaire was developed and administered to 190
homesteads that were randomly selected from a total of 360 homesteads in the study area.  The information
solicited by the questionnaire included sources of domestic water, perception of community members on
degradation of water resources and measures taken to purify drinking water. Water samples were taken from
14 water sources during the month of January 2011, and analysed for total coliform, Escherichia coli (E. coli)
and Faecal streptococci (F. streptococci). The sources of domestic water with the proportion of respondents
accessing water from each one of them were (piped water, 45%), rivers and streams (31%), unprotected wells
(24%), boreholes (15%), roof-water harvesting (8%) and dams (0.5%). Each homestead accessed water from
more than one source in most cases. The piped water was diverted from rivers/streams, springs and wells and
piped to homesteads or within the vicinity of the homesteads. However the water was not potable as it was not
treated. Water from boreholes was suitable for drinking as no E. coli or F. streptococci were detected. However
water from the other sources was not suitable for drinking as E. coli and F. streptococci were detected. Total
coliform was also present in amounts above the acceptable limit of 10 counts per 100 mL of water. The
communities were exposed to waterborne diseases such as cholera and diarrhea, especially because only 6%
of the respondents reported that they boiled water before drinking. 
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INTRODUCTION

Access to safe drinking water: The millennium
development goal (MDG 7) aims to reduce by half the
proportion of people without sustainable access to safe
drinking water by 2015. The main indicators for the
progress towards this goal are the proportion of
population (urban and rural) with sustainable access to an
improved water source (UNESCO, 2011). According to
the World Water Development Report, problems of
poverty are closely linked with those of the availability of
water, its proximity, its quantity and its quality
(UNESCO, 2009). By 2010 about 87% of the world
population had access to improved sources of drinking
water, with 84% of the population in developing regions
getting their drinking water from such sources (WHO and
UNICEF, 2010a). Sub-Saharan Africa had only 60% of
the population using improved sources of drinking water
despite an increase of 11% points since 1990 (WHO and
UNICEF, 2010a).The use of improved drinking water
sources in urban areas is almost double the use in the rural
areas in Sub-Saharan Africa. In Swaziland 88% of the
urban population has access to improved drinking water
sources as compared to 60% of the population in rural

areas (WHO and UNICEF, 2010b). The rural population
in Swaziland accounts for 75% of the population of about
1.2 million inhabitants (Tradingeconomics.com, 2011).
While 73% of the urban population uses piped water from
a household in developing countries, only 31% of the
rural population has access to household piped water
supplies (WHO and UNICEF, 2010a). In Sub-Saharan
Africa only 5% of the rural population gets water piped to
premises. In contrast, in urban areas of the Sub-Saharan
Africa, 35% of the urban population has access to water
piped to the household. The proportion of the population
with access to piped water in Swaziland for urban and
rural dwellers is estimated at 81.5 and 43.6%,
respectively. About 47 and 16.6%, respectively of the
urban and rural population respectively access water from
household connections while about 34% of the urban
population and 27% of rural population access tap water
from communal tap and standpipe (WHO and UNICEF,
2010b). The other improved water sources are protected
wells, protected springs and boreholes (Farolfi et al.,
2007; Manyatsi and Mwendera, 2007). About 35% of the
total population in Swaziland relies on unsafe drinking
water sources mainly from rivers, streams, unprotected
wells   and   springs   (Manyatsi   and  Mwendera,  2007).
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Fig. 1: Topographic map of study area.

Rainwater harvesting for domestic water is practiced on
a limited scale, and mainly in the lowveld region of the
country that has very few streams and rivers (Singwane
and Kunene, 2010; Vilane and Mwendera, 2011). More
than 25% of the population in several countries of Sub-
Saharan Africa takes longer than 30 min to make one
water collection round trip (WHO and UNICEF, 2010a).

Water quality and degradation: The main challenges
associated with domestic water in Swaziland are its
availability and quality (Government of Swaziland, 1997).
Water resource degradation is a problem that includes
reduced dry season flow, drying up of surface water and
lowering of groundwater table (LADA, 2009). It also
includes pollution of surface and groundwater resources
from human and animal wastes, industrial and mining
wastes and agrochemicals (Sajidu et al., 2007;
Nyamadzawo et al., 2007; Mapanda et al., 2007). Water
quality problems in developing countries may result from
a number of factors including land use activities such as
agriculture, pit latrines in areas with high water tables and
climate variability resulting in decline in water tables
(Swatuk and Kgomotso, 2007). Human activities within
informal settlements have been found to contaminate
groundwater where the wells and boreholes were shallow
(Zingoni et al., 2005). A number of parameters are
considered important for health from drinking water.
Infectious diseases caused by pathogenic bacteria, viruses
and parasites are however the most common and
widespread health risk associated with drinking water
(WHO, 2011). Total coliforms, E. coli and F. streptococci
are among the critical determinants for health from
drinking water (Hoko, 2005). These pathogens are very
prevalent in water sources in Swaziland probable due to

the fact that about 19% of the rural population defecates
in the field or bush. Another 6% of the rural population
use unimproved toilets or buckets. On the other hand
about 9% of the urban population use unimproved toilets
(WHO and UNICEF, 2010b). The faeces can be washed
into surface water sources, and contaminate the
underground water (Zingoni et al., 2005). Livestock also
share watering points with humans in the form of dams,
ponds and rivers. Livestock may defecate in the water
source, thus contaminating it (Manyatsi and Mwendera,
2007). The WHO guidelines stipulate that E. coli and F.
streptococci should not be detected in water that is
suitable for drinking (WHO, 2011).

The purpose of the study was to investigate the
sources of domestic water and its status in terms of
quality in a rural area in Swaziland.

METHODOLOGY

Description of study area: Velezizweni chiefdom is
located in the highveld of Swaziland, under the Manzini
administrative region. Its altitude ranges from 800 to 1400
m above sea level. The rainfall of the area ranges between
700 and 1200 mm per annum, and the long term mean
minimum and maximum temperatures are 10 and 26ºC,
respectively. The area is divided into seven communities,
all of which are under the same chiefdom. The
communities are Mhlatane, Deda, Mabovini, Lukhetseni,
Mtimane, Ekukhulumeni and Nkhangala (Fig. 1). The
study focused on all the seven communities. The seven
communities had a total of 360 homesteads. Mankayane,
a small hamlet with a population of about 5600 people is
situated at the north boundary of the chiefdom. Services
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found within the hamlet include a general hospital, one
secondary school and one primary school as well as shops
and stores supplying different products. The hamlet also
has a fully-fledged police station and a correctional centre
(prison). Several government ministries and departments
have offices that provide required services. The offices
include the Ministry of Agriculture, the Immigration, and
Labour department, and the Swaziland Revenue
Authority.  Subsistence agriculture is dominant in the area
with maize, sweet potatoes and beans being the main
crops grown. 

Sources of domestic water: A list of homesteads within
the study area was obtained from the cheifdom headman,
and the homesteads were assigned identification numbers.
The sample size calculator (Creative Research Systems,
2010) was used to determine the required sample size
from a population of 360 homesteads for collection of
data on sources of domestic water and their perception on
status of water resources. The sample size needed was
found to be 190 homesteads (at 95% confidence level and
5% confidence interval). The required number of
homesteads was randomly selected from the list of all the
homesteads. A questionnaire was developed and
administered to each of the selected homesteads, where an
adult member was interviewed, and the responses were
recorded. The information solicited by the questionnaire
included sources of domestic water, perceived problems
associated with domestic water and methods used to
purify drinking water. A GPS was used to determine the
coordinates of all the sampled homesteads. Data were
collected during the period of December 2010 and
January 2011.

Water resources and water quality: Information
concerning sources of domestic water was sourced from
homesteads. Water samples were taken from 14 water
sources representing all the main water sources during the
month of January 2011 (wet season). Analysis was done
at the Swaziland Water Services Corporation laboratory
(Mbabane, Swaziland) for total coliform, Escherichia coli
(E. coli) and Faecal streptococci (F. streptococci). The
three parameters were selected because they are known to
be a problem in untreated domestic water in Swaziland. 

RESULTS AND DISCUSSION

Profile of sampled homesteads: A total of 190
respondents were interviewed within the seven
communities that constituted the study area (Table 1).
From the 190 homesteads interviewed, a majority of the
respondents (128) were females (67.4%) and males were
62  (32.6%).  There   were   more   female   respondents

probable because the majority of the men were in the
towns and farming estates where they were employed. 

The majority of the respondents were literate as 99
out of the 190 (52%) respondents had education of
secondary school level (ten years in schools), high school
level (twelve years in school) or tertiary education level.
This implies that the majority of the respondents were
expected to have a reasonable understanding of water
quality and water degradation, and its impact to the
communities. On the other hand, 67 respondents (35.3%)
had been to primary school level (and they may have not
necessarily finished at primary school level). Primary
education in Swaziland was not compulsory until in 2010
when free and compulsory primary education was
introduced in the country. In January 2010 it was
introduced in years one and two. In 2011, it was
introduced in year three, and in 2012 it will be introduced
in year four. Out of the 190 respondents, 24 (13%) of
them had not been to any formal schooling environment.
The majority of the homesteads relied on off farm income
for their livelihood as 135 respondents (71%) reported so
(Table 2). Family members were employed mainly in
industrial towns and cities, agricultural estates and nearby
forest plantations. They remitted their income to support
their homesteads (households) financially. 

Sources of domestic water: Fifty eight percent of the
respondents obtained their domestic water from rivers,
while 46 respondents (24%) obtained their water from
wells. Boreholes that were drilled by the Ministry of
Natural Resources and Energy supplied 28 homesteads
(14.7%). The boreholes were assumed to supply potable
water to the homesteads. Water from the boreholes was
abstracted either by use of hand pumps or electric pumps.
In cases where electric pumps were used, each homestead
accessing the water paid a monthly fee of about US$ 5 in
order to meet the pumping costs. Piped water, developed
through the assistance of the Ministry of Natural
Resources and Energy and some non-governmental
organisations supplied 85 homesteads (44.7%) (Table 3).
The piped water was however not potable, as it was not
treated in most cases. Fifteen homesteads (8%) harvested
rainwater from roof tops and stored the water in plastic
tanks with capacity ranging from 1000 to 10000 litres. In
a separate study conducted by Singwane and Kunene
(2010), the same proportion of respondents (8%) was
found to be harvesting rainwater for domestic use. The
figure of 8% is above the national estimates of 1.3%
(WHO and UNICEF, 2010b). 

Problems associated with water resources: The three
problems identified by the respondents were pollution,
reduction of water flow and sedimentation (Table 4).
Ngwempisi  River,  which  is  the main river in the study
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Table 1: Distribution of respondents from the different communities
Male Female Total
------------------------------- -------------------------------- -----------------------------------------

Community Number % Number % Number %
Mhlatane 9 45 11 55 20 100
Deda 8 25 24 56 32 100
Mabovini 10 37 17 63 27 100
Nkhangala 9 39 14 61 23 100
Lukhetseni 10 29 24 71 34 100
Mtimane 8 24 25 76 33 100
Ekukhulumeni 8 38 13 62 21 100
Total 62 33 128 67 190 100

Table 2: Main sources of income for respondents
Off farm employment On farm employment Total
---------------------------------- ------------------------------- -----------------------------------------

Community Number % Number % Number %
Mhlatane 15 75 5 25 20 100
Deda 25 78 7 22 32 100
Mabovini 22 81 5 19 27 100
Nkhangala 21 91 2 9 23 100
Lukhetseni 21 62 13 38 34 100
Mtimane 19 58 14 42 33 100
Ekukhulumeni 12 57 9 43 21 100
Total 135 71 55 29 190 100

Table 3: Type of water resources used by respondents
Borehole Well Dam/reservoir River Piped Tank
--------------------- -------------------- ------------------ ------------------- ------------------ -----------------

Community No % No % No % No % No % No %
Mhlatane (n = 20) 2 10 7 35 0 0 1 5 10 50 0 0
Deda (n = 32) 7 22 15 47 0 0 8 25 11 48 2 6
Mabovini (n = 27) 9 33 15 56 0 0 2 7 4 15 2 7
Nkhangala (n = 23) 10 43 5 22 0 0 10 43 1 4 3 13
Lukhetseni (n = 34) 0 0 2 6 1 3 17 50 18 53 4 12
Mtimane (n = 33) 0 0 1 3 0 0 17 52 20 61 2 6
Ekukhulumeni (n = 21) 0 0 1 5 0 0 3 14 21 100 2 10
Total (n = 190) 28 15 46 24 1 0.5 58 31 85 45 15 8

Table 4: Problems associated with water resources
Pollution Reduction of flow Sedimentation
--------------------------------- --------------------------------- -----------------------------------------

Community No % No % No %
Mhlatane (n = 20) 9 45 4 20 4 20
Deda (n = 32) 17 53 4 13 2 6
Mabovini (n = 27) 11 41 4 15 5 19
Nkhangala (n = 23) 8 35 6 26 7 30
Lukhetseni (n = 34) 18 53 13 38 7 21
Mtimane (n = 33) 11 33 6 18 6 18
Ekukhulumeni (n = 21) 9 43 10 48 8 38
Total (n = 190) 83 44 47 25 39 21

Table 5: Causes of water degradation as perceived by the respondents
Population increase Water resources not fenced Sharing water resources with livestock
------------------------------- ------------------------------------ ------------------------------------------------

Community No % No % No %
Mhlatane (n = 20) 4 20 6 30 11 55
Deda (n = 32) 0 0 5 16 13 48
Mabovini (n = 27) 4 15 6 22 10 37
Nkhangala (n = 23) 3 13 2 9 12 52
Lukhetseni (n = 34) 4 12 9 26 11 32
Mtimane (n = 33) 0 0 5 15 12 36
Ekukhulumeni (n = 21) 0 0 7 33 9 43
Total (n = 190) 15 8 40 21 78 41

area flows into the country from the Republic of South
Africa, which is, situated some 20 km north east of the
study area. The river is used for irrigation in South Africa
and also in a farm in Swaziland, situated some 10 km

upstream of the study area. Over the past years dams have
been built to hold the water in South Africa, reducing the
flow of the river. The Mhlatane River supplies water to
Mankayane hamlet/town (Fig. 1). Th e increase in water
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Table 6: Results of water analysis for the different parameters
measured. The measurements are reported per 100 mL of
water

Water F. streptococci
source Community Total E. coli coliform 
Borehole Nkhangala 0 0 0

Deda 74 0 0
Mabovini 9 0 0

Well Lukhetseni 201 25 0
Mtimane 100 21 50
Mabovini 970 36 50
Mhlatane 1652 14 2
Mhlatane 770 13 2
Deda 310 145 145

Piped Ekukhulumeni 200 29 18
Mtimane 517 199 36

River/stream Ekukhulumeni 630 560 1091
Nkhangala 9208 35 364

Dam Lukhetseni 2420 248 201

demand in the town has led to reduced water flow in the
river. Soil erosion within the catchments has led to
sedimentation of the rivers. 

The majority of the respondents (78 respondents)
perceived the cause of degradation of water resources as
the sharing of water resources with livestock. On the other
hand 40 respondents specified that the lack of fencing of
water resources resulted in them being contaminated. The
water resources (rivers and wells) were not fenced.
Fifteen respondents indicated that the increase in
population resulted in high demand of water resources,
leading to over abstraction (Table 5).

Water analysis and extent of contamination: The
results of the analysis for total coliform, E. coli and F.
streptococci  from the 14 water sources are shown in
Table 6. The water from 12 out of the 14 sources was not
fit for consumption without treatment as the total
coliform, E. coli and F. Streptococci counts were above
the acceptable standard. The acceptable standard for
drinking water is less than 10 counts per 100 mL for total
coliform while that for both E. coli and F. Streptococci is
0 per 100 mL (WHO, 2011). The water that was suitable
for drinking was sourced from boreholes at Nkhangala
and Mabovini. Water from a borehole at Deda had total
coliform of 74 per 100 mL, a value that was above the
acceptable limit.  The water pollution is a result of many
homesteads not having toilets or pit latrines to defecate.
The feacal matter is washed to waterways during
rainstorms and end up in the domestic water sources.
Dung from livestock is also washed into sources of
domestic water, thus polluting the sources. Most water
sources were open and shared with livestock.  Ideally
water from the contaminated sources should be treated
before drinking. Various water treatment methods such as
use of disinfectants (such as chlorine and iodine),
filtration and solar disinfectant have been reported to
reduce waterborne pathogens and improve microbial
quality  of  drinking  water (Mhazo  et al., 2010; Mwabi

et al., 2011; Simonis and Basson, 2011). However the
majority of the respondents drank the water from the
different sources without purification, as only 11
respondents (6%) boiled the water before drinking.

Implications of findings: The findings revealed that
about 15% of the respondents had access to safe drinking
water, as that was the proportion accessing drinking water
from boreholes. However it was discovered that one
borehole out of a total of three had total coliform count of
74 per 100 mL of water, a figure that was above the
acceptable limit of 10 counts per 100 mL of water. On the
other hand the total coliform count included bacteria that
may be harmless, and the water from such borehole may
be fit for drinking, as E. coli and F. streptococci were not
detected. The same respondents that had access to water
from boreholes also used water from other sources,
including piped water, rivers and wells, exposing them to
the contaminated water.  The study area was endowed
with surface water in the form of streams and springs. The
communities dug several well to collect domestic water.
The wells were often open, without caps and they were
prone to flooding that would likely contaminate the water
with human feaces as a result of community members
defecating in the bush due to lack of toilets or latrines,
and animal waste (dung) from the surrounding pastures.
The same hold for water from rivers/streams and the dam.
Forty five percent of the respondents accessed piped
water for domestic use. This water was drawn from rivers,
streams, wells and springs that were contaminated and the
water was not purified before drinking in most cases. In
almost all the cases the piped water schemes were
developed in such a way that they had water treatment
facilities. The facilities ended up not function because of
a number of reasons, which include lack of technology
and financial resources to maintain and operate the
facilities and ignorance on the part of the members of the
communities. The Swaziland Water Services Corporation
is a public enterprise that is mandated to supply domestic
water and dispose sewage in urban areas and some
designated rural areas (Swaziland Water Services, 2010).
Residents of Mankayane town had clean and reliable
drinking water that was supplied by the Swaziland Water
Services Corporation. On the other hand the Rural Water
Supply Branch of the Department of Water Affairs is
responsible for providing clean safe drinking water
supplies to residents in the rural areas (Government of
Swaziland, 2011). Over 40% of rural water supply
schemes in Swaziland were not functioning properly due
to poor maintenance (Mwendera, 2006). The Swaziland
Ministry of Health launched a hygiene and sanitation
project in 2009 to cover rural areas in the country. The
project builds a pit latrine for each homestead at a cost of
US$200. It was introduced in the Ngwempisi constituency
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under which the study area fall in August 2011 (Ndlovu,
2011). It is envisaged that the Velezizweni chiefdom will
benefit from the project, and the faecal contamination of
the water resources will be controlled.

CONCLUSION

Over a third of the total population in Swaziland does
not have sustainable access to safe drinking water. The
population with access to safe drinking water is 88% in
urban areas, while it is 60% in rural areas. The Swaziland
Water Services Corporation is mandated to supply
drinking water in urban areas, while the Rural Water
Supply Branch of the Department of Water Affairs is
responsible for supplying drinking water in the rural
areas. The Swaziland Water Services Corporation is
business oriented and its customers pay for the services,
while on the other hand the services of the Rural Water
Supply Branch are for free, and the beneficiaries are not
expected to pay for them, as it is a government
department. The Branch is perceived to be inefficient and
lacks resources and capacity to maintain the rural water
schemes, and as such about 40% of their schemes are not
functioning properly. Poor sanitation is a major factor
contributing to poor water quality, as water sources are
contaminated by feaces washed away from the bush, since
about 19% of the rural population do not have toilets, and
they defecate in the open/bush. The piped water that
services about 45% of the respondents in the study area
was not potable, as it was diverted from contaminated
streams, springs and wells and was not treated. The only
source of water that was safe for drinking in the study
area was from boreholes, since E. coli and F. streptococci
were not detected. Members of the communities were
exposed to a number of waterborne diseases such as
cholera, diarrhea and typhoid. The Ministry of Health
should initiate a campaign to teach the members of the
community about basic hygiene that include the boiling of
water before drinking in order to avoid the outbreak of
waterborne diseases. 
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