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ABSTRACT

The bacteriological quality of domestic water sources was examined in the peri-urban area of
South Lunzu Township in the City of Blantyre, Southern Malawi. The best water quality was
the borehole with a mean value of 30 feacal coliforms count per 100ml. Water from the tap was
generally of good quality except during the second sampling where the feacal coliform count
was as high as 89 per 100ml. In the other sources of water, which are springs, wells and Lunzu
River, the quality of water was extremely bad ranging from 730 to 9,500 feacal coliforms per
100ml for springs, 11,000 feacal coliforms for the well and 18,500 feacal coliforms per 100ml
for the river. During the rainy season, there was a considerable deterioration of water quality
in most of the water sources. The plausible explanation could be the poor sanitation system
characterised by unprotected pit latrines and the unhygienic practices, such as stepping on the
water source. Moreover, despite the water source, the practice of treating water at household
level was very uncommon with only 9.9% of the respondents treating their drinking water.
In addition, the hydrogeology of the area which is characterised by fissures and veins puts a
threat to the water resources through seepage. Therefore, a combination of improved water
supply and effective health education programmes could help in reducing the negative aspects
associated with the use of contaminated water.

1 INTRODUCTION

Access to safe clean water and adequate sanita-
tion is fundamental right and a condition for basic
health. Lindskog (1987) noted that an adequate
supply of clean water is of invaluable importance
for any community. Research conducted by the
United Nations (1992) revealed that three out of
five people in the developing countries had no ac-
cess to quality drinking water and three out of four
had no access to sanitary facilities. Consequently,
most of the domestic water supplies in developing
countries are contaminated by feacal material due
to inadequate sanitary facilities. The presence of
pathogenic micro-organisms like viruses and bac-
teria affect the quality of water and make it un-
safe to drink because they cause diseases like ty-
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phoid, cholera and dysentery (WHO Guidelines,
1984). In Malawi, only 8.3% of the population
is connected to the sewer line while the majority
use on-site sanitation or no latrine at all (Malawi
Government, 1996). In the city of Blantyre, the
problem of waterborne sewerage system to the ur-
ban dwellers is disproportionate between the low
and high income classes where about only 6% of
the urban population is connected to the sewer
line. The Malawi Government (1996) noted that
the situation is worsened by the frequent block-
ages and breakdowns of the sewer lines and sewage
treatment plants. In addition, Malawi Government
(1998) mentions that most of the unplanned settle-
ments or the urban poor areas are established in
river catchment areas and either have no latrines,
or pit latrines located near water sources. As such,
feacal material from the open places contaminate
surface water and seepage from pit latrines may af-
fect and pollute ground water. Rajagolapan (1974)
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recognized that contamination may occur at the
water source and between the “tap and throat”..
This means that constructing an adequate water
supply might not be the only change that is nec-
essary. Hence, an improvement of hygiene related
behaviour of the consumers must also be enhanced.

The paper will focus on the social characteris-
tics of the people in the area, that is, the sanita-
tion facilities available, hygiene practices as well as
the sources of domestic water supply which have a
direct bearing on the levels of bacteriological con-
tamination of water in the area.

2 METHODS AND MATERIALS

The study was carried out in South Lunzu Town-
ship in the City of Blantyre, Southern Malawi. The
township is situated within the Shire Highlands
and it is between 1100m to 1200m above the sea
level. Seasonal rivers and streams flow through the
area from Ndirande Mountain with Lunzu River on
the eastern side providing perennial water. In this
area there are two seasons, a rainy season lasting
from November to April with an average rainfall of
1122mm; and a dry season from May to October
with light drizzles between May and July.

The township is characterized by pyroxene
granulite gneiss with fractured zones on the east-
ern side. The deep fractured bedrock provides po-
tential aquifers for ground water, which yields not
more than 5 litres per second (Blantyre City As-
sembly, 1999).

The township has a population of approxi-
mately 47,229 people with 6,117 households (Blan-
tyre City Assembly, 1999). The area is not con-
nected to the existing sewer lines and solid waste
from the residential area is not collected except in
the market area where skips are available.

A household survey was conducted to 160
households from South Lunzu Township. These re-
spondents were sampled at 95.5% confidence inter-
val. Information collected in the survey included
among others: characteristics of the households in
terms of level of education and occupation, sanita-
tion facilities available within the household such
as the type and condition of latrine, and solid waste
disposal methods. It was also important to get in-
formation on the sources of domestic water supply
and some of the hygiene practices done by the re-
spondents in their homes. Results of the survey
were cross-tabulated and the Pearson Chi-square
test was used to establish the dependency among
variables.

Water samples were collected from the tradi-
tional domestic water sources that included a bore-
hole, a well, and two springs (which have been
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characterized as ground water sources), from piped
water and four points along Lunzu River (surface
water sources). Four sets of water samples were
collected - two during the dry season and two dur-
ing the wet season. The samples were analysed
for indicator bacteria that is feacal coliforms and
feacal streptococci using the Membrane Filtration
Method (APHA, 1975). Each of the methods for
feacal coliform and feacal streptococci has a rela-
tive standard deviation of 5%. The results were
compared to the drinking water standards set by
the World Health Organisation (WHO) and the
Water Department.

3 RESULTS
3.1 Sanitation Facilities

In the peri-urban area of South Lunzu, the on-site
sanitation system was the best alternative to other
forms of sewage disposal. Although 100% of the re-
spondents mentioned that they had a latrine, there
were observable differences on the type and nature
of the latrine. There were four categories of la-
trines which were identified. The traditional type
was the one where a hole was dug in the ground 2-3
metres deep and the hole of this type of latrine was
not lined at all. The other one was similar to the
traditional type but was sealed at the mouth with
concrete and a cover provided. The third category
included those latrines, which were known as venti-
lated improved pit latrines (VIPs’). These were the
latrines, which were also 2-3 metres deep, but they
were lined with concrete from the bottom to the
top but with spaces to allow for seepage. These
latrines usually had brick wall superstructures, a
cover on the hole and had pipes inserted outside
for ventilation. The other type which was identi-
fied was the water closet. These were toilets found
inside the dwelling house but they were connected
to a septic tank which was lined from the bottom.
These depend on the availability of piped water.
However, with the intermittent supply of water in
the area, each household where they had a water
closet, they also had a traditional latrine.

Table 1 shows the distribution in terms of the
type of latrine available. The majority of the re-
spondents, about 58.8% had traditional pit latrine
with 35.6% having a slab on the floor. Small pro-
portions of the respondents, about 5% had venti-
lated improved pit latrines, which were believed to
be environmentally friendly. These ventilated im-
proved pit latrines were found in area 5 within the
township where “Habitat for Humanity”, a non-
governmental organisation had built and was sell-
ing these low cost houses to the local inhabitants.
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A very small proportion of the respondents, 0.6%
indicated that they had a water closet. The few
numbers of water closets’ in the area could be at-
tributed to the non-existence of a sewer line as well
as the unreliable and expensive piped water supply
in the area which serves such a system.

Table 1: Percent Distribution of Respondents by
Type of Latrine (n = 160)

Type of Latrine Percentage
Traditional 58.8
Ventilated Improved Pit 5.0
Slab Only 35.6
Water Closet 0.6
Total 100

3.1.1 Condition of Latrine

Observation of the latrines within the households
was appropriate in order to determine the condi-
tion the latrine. There was a noticeable difference
when one observed the condition of the said la-
trines among the households. Four categories were
identified namely: slab, superstructure, ventilation
and roof to explain the condition.

As shown in Table 2, there were variations in
the condition with 69.4% of the respondents’ re-
porting having a good slab and about 10% had no
slab at all. Slabs play a significant role with re-
spect to hygiene. It is easier to sweep and cover a
latrine which has good slab than the one without.

To avoid nuisance from odour coming from the
latrines, they ought to be well ventilated. However,
the table shows that up to 45.6% of the respon-
dents had poor ventilated latrines although 48.8%
were observed to have had good ventilated latrines.
It should be mentioned here that poorly ventilated
latrines not only are uncomfortable to the users but
they also attract flies which are the major carriers
of diseases.

Provision of privacy and preservation of dig-
nity are necessary attributes that every latrine
should have. However, when latrines were assessed
in this respect, it was observed that only 63.7% of
the latrines fulfilled this requirement. The other la-
trines had superstructures’ which were poor while
others had none at all.

A roof is important for protection during high
temperatures and heavy rains. The table below
shows that 55% of the respondents had good roof-
ing on their latrines with 45.0% having poor and
no roof.

Table 2: Percent Distribution of Respondents by
Condition of Latrine (n = 160)

Condition  Slab Super- Ventilation Roof
of Latrine % structure % %
%

None 12.5 4.4 56 225
Poor 18.1 31.9 456 225
Good 69.4 63.7 48.8 55
Total 100 100 100 100
3.2 Water Supply

The challenge in the peri-urban area was not only
in terms of sanitation facilities. Equally of concern
was the availability of piped water supply systems
which were not common because of high cost of
installation as well as monthly bills. For instance,
Blantyre Water Board charged Mk180.00 for the
first 10m3 of water (BWB, 1999) whilst for a house-
hold water connection, the Board charged not less
than Mk3, 000 as connection fee. As shown in Ta-
ble 3, 84.4% of the respondents did not even think
of having household piped water system because it
was just too expensive. However, only 11.9% in-
dicated that they could afford individual connec-
tions.

Table 3: Percentage Distribution of Respondents
by Affordability of Individual House Water Con-
nection (n = 160)

House Water Connection Percentage
Cannot Afford 84.4
Can afford 15.6
Total 100

When respondents were asked on their ability
to afford individual piped water connection based
on their occupation, the study revealed that 28.4%,
46.1% and 25.5% of the respondents who are em-
ployed, unemployed and have self-employment, re-
spectively, could not afford individual connections.
Table 4 shows the distribution of respondents on
the level of affordability of piped water by their
occupation.

An analysis of the Pearson Chi-square test
showed that there was correlation between occu-
pation and the level of affordability and the re-
sult was statistically significant (2 = 0.501, P;.05).
Basically, it was noted that 46.1% of those who
could not afford an individual connection were un-
employed. This implied that there was a high like-
lihood of affording an individual connection among
those who were employed unlike those without em-
ployment.
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Table 4: Percentage Distribution of Respondents
by Occupation by Level of Affordability of Piped
Water (n = 160)

Table 6: Percentage Distribution of Respondents
by Supplementary Source of Domestic Water (n =
160)

Affordability of Piped Water

Occupation Yes (n =19) No (n = 141)
Employed 31.6 284
Unemployed 31.6 46.1
Self-employed 36.8 25.2
Total 100 100

Supplementary Source Percentage
Spring(s) 88.7
Open well 2.5
River 4.4
Private Tap 4.4
Total 100

3.2.1 Sources of Domestic Water

Due to the high tariffs of piped water provided
by the Blantyre Water Board, people had other
sources of water supplies such as springs, wells,
borehole and from Lunzu River. Water from
these sources was used for all domestic endeav-
ours, which included drinking, cooking, washing
and bathing.

Table 5: Percentage Distribution of Respondents
by Source of Domestic Water (n = 160)

Source of

Water
Tap water 83.1 81.9 76.2 74.4
Groundwater 8.8 8.7 8.8 8.7
Surface water 8.1 94 15 16.9
Total 100 100 100 100

Table 5 indicates that nearly 83.1% used tap
water, 8.8% used ground water and 8.1% used sur-
face water for drinking. Although 83.1% of the
respondents mentioned that they used tap water,
the piped water system in the area was unreliable.
According to the Blantyre Water Board, there were
frequent breakdowns coupled with low pressure in
the pipes resulting into intermittent water supplies.
As such, respondents were asked on the alterna-
tive sources of water for domestic use. Table 6
shows that about 88.7% mentioned that they used
spring water which was available throughout the
year, while some opt for well water, others had no
choice but to use water from Lunzu River.

3.2.2  Treatment of Water

Having seen that people used other sources of wa-
ter other than piped water, it was important to
know whether the water was treated at household
level. There are several ways that water can be
made safe at household level which include boiling,
filtering with a cloth or adding chlorine tablets.
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Table 7 indicates that 90.1% of the respon-
dents did not treat their water in any way re-
gardless of the water source. Nevertheless, 9.9%
of the respondents did treat their water either by
boiling, filtering with a clean cloth or chlorinat-
ing with chlorine tablets. These respondents men-
tioned that they usually treat their water during
the rainy season because of a high risk of water-
borne diseases.

Drinking Cooking Bathing Washing Table 7: Percentage Distribution of Respondents

by Treatment of Water (n = 160)

Treatment of Water Percentage
Do no treat 90.1
Boiling 6.8
Filter with cloth 0.6
Add chlorine tablets 2.5
Total 100.0

As observed above, most households did not
treat drinking water, as such it became impera-
tive to find out the common diseases in the area.
The study revealed that people in the area suf-
fered from a number of diseases which included
cholera, dysentery as well as diarrhoea. Table 8
shows the most common diseases prevalent in the
study area.The use of clean potable water should
ensure reduction of water-related illness and dra-
matically improve the quality of life. It is impor-
tant to note that water is so basic to human health
and prosperity hence the need to have access to
potable and clean water.

It should be mentioned that during the survey
many, which was done during the dry season, many
children had scabies and rashes. Apparently, these
children indicated that they used to bath in Lunzu
River. This disease is associated with low quan-
tities of bathing water especially when river have
small loads.
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Table 8: Percentage Distribution of Respondents
by Common Diseases in the Study Area (n = 160)

Common Diseases Percentage
Malaria 55.0
Diarrhoea 23.1
Scabies/Rashes 11.7
Cholera 8.8
Typhoid 1.8
Coughing 0.6
Total 100.0

3.3 Hygiene Practices

Based on personal observations, it was noted that
no hygiene practices were observed at most of the
water sources. For instance, those drawing from
the spring and the well, each person used her own
container to draw water from the point. These
containers were either washed or not depending on
the choice of the user. In addition, those washing
and cleaning utensils were not advised to do their
washing away from the source. It was also observed
that stepping on the source was unavoidable (due
to overcrowding) especially at the spring and the
well, thus further polluting the water sources.

Having the knowledge and actually doing it
are two different things. Respondents were asked
on some of the hygiene practices which they did in
their homes. It was interesting to note that 4.4%
of the respondents did not wash their hands be-
fore and after eating food; 8.1% did not wash their
hands after visiting a latrine; 49.4% did not wash
their hands after handling childs’ excreta, 50.6%
did not wash their hands even when they saw that
they were dirty. Such practices could be routes of
some diseases even when water supply and sanita-
tion systems were clean and safe.

3.4 Bacteriological Quality of Water

As may be expected bacteriological water quality
in South Lunzu Township was not uniform. Of in-
terest were the variations between the ground wa-
ter and surface water sources on one hand and be-
tween the dry season and the wet season on the
other.

Table 9 indicates the values of bacteriologi-
cal contamination based on feacal coliform counts
and feacal streptococci counts of the samples from
surface water both during the dry season and the
wet season. The upstream of Lunzu River regis-
tered up to 6,100 feacal coiliforms/100ml during
the dry season and as high as 18,500 feacal col-
iforms /100ml during the second wet season sam-
pling. The lower middle section of the river regis-

tered exceptionally highlevels of feacal counts rang-
ing between 10,500 to 17,000 /100m! at the onset
of the rainy season but the levels lowered to 400fea-
cal coloforms/100ml! towards the end of the rainy
season. All in all, the results show high levels of
both feacal coliforms and feacal streptococci with
the highest levels during the wet season in the sur-
face water sources.

Table 10 indicates the values of bacteriologi-
cal counts of the samples from ground water both
during the dry season and the wet season. The
ground water pollution had variations depending
on the nature and position of the water source. For
instance, Msopa well had exceptionally very high
values of feacal pollution because it was located
on a fractured joint formed from the weathered
clay rock particles which allows for free movement
of water. In addition, settlements surround the
well within a radius of 5-10 metres and during the
wet season, mud and other debris got drained into
and around the well hence introducing a lot of pol-
lutants into the water source. Worth mentioning
is the borehole which was the only ground water
source depicting low pollution during both seasons
although it still needs regular sanitary checks.

(no value refers to the breakdown of the bore-
hole during the first wet season sampling)

For treated piped water, feacal coliform count
is supposed to be 0 and 0-50 when compared to
the WHO and Water Department standards re-
spectively. However, the tap water in South Lunzu
Township registered 89 feacal coliforms counts per
100ml during the dry season and 2 feacal col-
iform/100ml during the wet season which was con-
sidered to be highly polluted for treated water.

4 DISCUSSION

The provision of sanitation facilities and the use
of clean potable water should ensure the reduction
of water-related illness and dramatically improve
the quality of life. In most cities throughout the
world, providing access to piped water and sani-
tation for the urban poor continues to be a chal-
lenge for a number of reasons. UNEP (1999) noted
that some of the challenges include difficulties with
land tenure, irregular crowded street patterns and
the prohibitive high cost of installing household
connections for poor families. However, these two
basic facilities are in inadequate supply especially
in urban squatter settlements. As a consequence,
ground water and surface water sources are being
grossly polluted resulting into outbreaks of diar-
rhoea, cholera and dysentery, which continue to
claim many lives.

The results during all the seasons indicated

© 2004 MJST Vol. 7, 26-33



Water Contamination in Urban Poor Areas: South Lunzu 31

Table 9: Levels of Feacal Coliforms (FC) and Feacal Streptococci (FS) in Surface Water

Organism Type and Levels Registered

for Surface Water/100ml

Sample Site Dry Season Wet Season
Sample 1 Sample 2 Sample 1 Sample 2

FC FS FC FS FC FS FC FS
Upstream 6,100 520 2,900 1,040 16,000 15,500 18,500 1,400
Middle 4,200 380 2,500 1,400 8,500 6,000 12,200 500
Lower Middle 1,100 230 4,600 6,500 17,000 10,500 400 0
Downstream 5,200 640 750 1,420 15,500 12,000 3,000 1,600
Drinking Water Stds
WHO 0
Water Department 0-50

Table 10: Levels of Feacal Coliforms and Feacal Streptococci in Ground Water
Organism Type and Levels Registered
for Ground Water/100ml
Sample Site Dry Season Wet Season
Sample 1 Sample 2 Sample 1 Sample 2

FC FS FC FS FC FS FC FS
Borehole 2 0 0 0 no value no value 30 0
Nkhumbe Spring 270 10 190 50 730 204 2,000 0
Namilango spring 1,070 200 530 220 9,500 7,000 3,000 0
Msopa well 5,200 640 3,500 530 4,250 2,650 11,000 250
Tap Water 0 1 89 0 0 3 2 0
Drinking Water Stds
WHO 0
Water Department 0-50

(no value refers to the breakdown of the
borehole during the first wet season sampling)

that surface water in South Lunzu Township was
contaminated. The surface water was contami-
nated mainly by run-off and soil erosion from the
urban poor area. Renwick, (1985) observed that
some trace substances both organic and inorganic
have the tendency to travel attached to particles
rather than being dissolved which could explain
the higher levels of feacal coliform counts during
the rainy season. In addition, Lunzu River is
passing through Maone Waste Water Treatment
Works, Kachere and Nkolokoti Townships. As
such, the high pollution levels in the river could
be attributed to the raw sewage being discharged
in the river (since the waste water treatment was
not functioning) and also run-off and sub-surface
flow from the two townships. During the wet sea-
son, the level of contamination was extremely high
in the surface water samples. This could be ex-
plained in terms of the increased surface erosion
which tend to shield some micro-organisms. Or-
ganic turbidity could also serve as a source of nu-
trients, which might have contributed to bacterial
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growth. Moreover, the high levels of contamina-
tion in the river could be attributed to the wash-
ing of clothes which included napkins not to forget
the people involved in brick making along the river
who had no sanitary facilities but used the river as
a disposal system.

Generally, ground water sources were heavily
polluted throughout the study period, except for
the borehole, indicating considerable contamina-
tion by feacal material from the environment. This
was the case because during the household survey
it was revealed that the majority of the residents
used the traditional pit latrines, which unfortu-
nately were located in very close proximity to the
ground water sources. In South Lunzu Township,
it was found that the water sources were on an
average distance of less than 10 metres from the
nearby pit latrines. UNEP, (1999) recommends
that pit latrines should be located at least 40 me-
tres away from a ground water source. Further-
more, the geology of the area is characterised by
fissures and fractured pegmatite veins in the base-
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ment aquifers, which make ground water vulnera-
ble to contamination (BCA,1999). These fissures
and veins facilitate recharge processes and seepage
from nearby latrines and septic tanks. This had re-
sulted in 6.47% of the total cholera cases which oc-
curred in the City of Blantyre being reported from
this township (Chilowa, 1998). Similarly, a recent
survey done in Kenya in the towns of Migosi and
Manyatta had confirmed that wells too close to the
pit latrine sanitation system increased feacal con-
tamination of the ground water systems especially
during the rainy season. In Migosi, pit latrines
were located at an average distance of 20.5metres
from the useable wells while in Manyatta they were
as close as 11.5metres. Unacceptable high levels
of feacal coliforms that did not meet either the
Kenyan or the WHO standards for drinking water
had been reported. Consequently, diseases such as
cholera, typhoid and dysentery have occurred with
severe outbreaks during the rainy season (UNEP,
2000).

The quality of piped water was supposed to be
better than the water from the other sources. How-
ever, the results showed that even tap water was
contaminated with coliforms. The contamination
in the tap water could be attributed to the frequent
breakdowns which occur in the pipes. As a result,
during repairs, there was possibility of pollutants
getting into the system.

Provision of safe potable water supply by itself
will not necessarily prevent infection. It is appar-
ent that improvements in sanitation and personal
habits should accompany the efforts to improve wa-
ter supply. Education in simple applied hygiene is
essential. The survey revealed that the hygiene
practices prevalent in the area had contributed to
the deterioration of water at household level. The
practice of washing hands after visiting a latrine,
or after changing baby napkins was not done by all
the respondents. Such practices could be routes of
some diseases even when water supply and sanita-
tion systems were clean and safe. A study done
by Lindskog and Lindskog (1987) acknowledged
that although water supplies are probably a neces-
sary condition for achieving public health, quality
of sanitary facilities, personal hygiene are equally
important to reduce water related diseases. There-
fore, it is apparent that improvements in sanitation
and personal hygiene should accompany the efforts
to improve water supply.

5 CONCLUSION

The analysis of bacteriological contamination in
all the water sources showed that water in South
Lunzu Township was greatly polluted. This could

be attributed to the geological formation in the
area which has fissures and veins. This meant that
there was easy penetration of bacteria and nutri-
ents into the water sources. Coupled with this
was the close proximity of these water sources to
the pit latrines and septic tanks. Thus, the dis-
tance between the water source and the sanita-
tion facilities gives insufficient time to attenuate or
eliminate pathogens. In addition, the surface wa-
ter source, Lunzu River was receiving raw sewage
discharged by the incapacitated Maone Wastew-
ater Treatment Works. When rivers have exces-
sive amounts of waste, the natural process of self-
purification cannot keep pace with the input of pol-
lutants, so water quality deteriorates.

Although lack of sanitation facilities and the
geology of the area had been attributed to the pol-
lution of the water sources, the institutional set-
up governing the provision of services in the area
was equally to blame. The Blantyre Water Board’s
tariffs were very high and unaffordable by most of
the residents. The Blantyre City Assembly’s sewer
line served only a small proportion of the popu-
lation. Consequently, people tend to source wa-
ter from unprotected places which was a threat to
their health and lives. The inadequate sewer lines
had forced residents to use pit latrines and septic
tanks which unfortunately were poorly constructed
and maintained. As a result, seepage from these
places had polluted ground water and surface wa-
ter sources.
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