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Abstract: Bacteriological contamination of drinking water is still one of the grave problems faced by Pakistani
populace. The concerns for improved monitoring of drinking water quality have developed interest for the
detection and enumeration of coliform bacteria, which thus serves as the indicator of bacterial contamination
particularly of fecal contamination. Water can contain different microbial strains, however, Coliforms are
considered to be bacterial indicators of water quality and their occurrence determines whether the water is
potable or not. The aim of this study was to determine the coliforms in water samples from different districts
of Karachi, along with reviewing quality of these samples. Furthermore, we highlighted the main causes of
contamination in Karachi and aimed to suggest the methods for improvement of water quality. Quality of
drinking water was examined by Most Probable Number (MPN) and the results were compared with WHO
guidelines. It was found that about 78 % of samples were contaminated with the organisms of public health
importance and were unfit for human consumption.
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INTRODUCTION Pakistan [5]. Approximately 88% of the exist water supply

After oxygen, water is the second most important drinking because of the presence of pathogens [6]. Safe
factor for existence of life on this planet. Drinking water is and freshwater supplies are at risk in many areas of
obtained from underground and surface water sources. Pakistan. Pakistan is already declared water scarce
However both water sources may become contaminated country and enters in the phase of high water scarcity
by chemical and biological contaminants arising from when the ratio of use to availability exceeds 40 % [7].
non-point  and  point sources. Approximately, more than Drinking water examination and monitoring were
1 billion people do not have access to safe drinking water. followed by developed countries routinely because they
Reasonable approachability to safe drinking water is know the definition and importance of safe water. It is not
defined as the accessibility of at least twenty liters per possible to monitor or examine every possible pathogens
capita per day from a safe source within 1 kilometer of the present in water therefore, normal intestinal organisms;
consumer's home. Around 40,000 peoples died every day such as coliform bacteria; are used as indicator of fecal
from water borne diseases due to the use of polluted pollution [8, 9] because they are easily count and detect
water. Globally, more than four thousand deaths of [10].
children every year due to the use of polluted water [1]. The drinking water supply in Karachi city is mostly
Water, which is free from chemicals, pathogens, pleasant obtained through the municipal tap water and local
to smell and taste is called safe water [2]. In Pakistan, 60% ground water [11]. In Karachi, unavailability and shortage
of the peoples has no approachability to safe drinking of water is an important issue, the main reason for the
water [3]. In Pakistan, urbanization has increased from 31 water shortage in city is its losses due to a number of
to 34% in last few years causes reduction in the safe water factors like leakage of pipes. In Karachi city, out of
availability from 60% to 40%  [4]. Consumption of hundreds of samples of water no one was found safe for
contaminated water is responsible for 60% deaths in drinking purposes [12].

schemes in the country provide water which is unfit for
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River Indus is the major river and source of fresh RESULTS AND DISCUSSIONS
water in the country including Karachi, flows across the
entire country from north to south and ultimately into the The results of this study for public health quality of
Arabian Sea. Karachi, located some 160 kilometers away water from various localities distributed across five
from the Indus River, is the last major city harnessing districts of Karachi are summarized in Table 1 which
water from the Indus River. Besides the Indus source exhibits that the water available in the city of Karachi for
(also known as the Greater Karachi Bulk water supply drinking and domestic use is not completely safe as it is
system -GKBWS), which supplies over 70% of city's contaminated with human and animal wastes.
water, other surface (e.g Hub River through Hub Dam Table 2 shows that about 78% of the samples that
supplying around 25%) and subsurface (e.g. Dumlotee were collected throughout Karachi were un-fit for human
wells supplying around 2%) sources also provide the consumption (UFHC), whereas 44.4% contained E. coli.
water for the city [13, 14]. All the tap water samples Figure 1 demonstrates the distribution of water fitness for
available in Malir town (Karachi) were grossly human consumption according to each district. It is
contaminated with fecal organisms due to faulty and distressing to note that only a few samples from each
obsolete distribution network [15]. Similar study was district were fit for human consumption (FHC) and the
conducted in Orangi Town (Karachi) tap water also unacceptable quality of water prevails in all districts, just
contains pathogenic load [16]. not limited to any single locality or district. Almost all the

The aim of this study was to determine the public samples which were FHC were supplied through filtration
health quality of tap water available in different districts plants implanted at different locations by city
of Karachi. Moreover, we highlighted the main causes of government. In Malir district, only 05 (33.34%) samples
contamination in Karachi and aimed to suggest the were FHC and these belonged to filter plants of Model
methods for improvement of water quality in the present Colony, Malir Jinnah Square, Saudabad and MalirCantt
investigation. area. In district East, the samples collected from Landhi,

MATERIALS AND METHODS university of karachi and Gulistan-e- Jauhar. It was found

The whole city is divided into 5 districts (Malir, East, FHC. Two of these samples were from filter plants of Shah
West, South and Central) and from each district 10-15 Faisal Colony;.one installed between Azeem Pura and
samples were collected. A total of 90 samples were Shah Faisal Colony # 3 and second in Shah Faisal Colony
collected  during  2013  from  various  areas  of Karachi. #2 adjacent to Shah Faisal colony- Korangi bridge. Four
For bacteriological analysis the water samples were water samples of university of Karachi were also FHC.
collected in pre sterilized bottles in a way to avoid These were collected from filter water coolers of different
possible contamination from the outside environment. departments. The areas of Malir, Landhi and Korangi are
Water samples were stored in an icebox as soon as supplied through Gharo treatment plant and from our
possible after collection. They were transported to results of the bacteriological analysis of these areas it
Institute of Environmental Studies, University of Karachi could be inferred that Gharo treatment plant is not
with ice packed insulated containers for the following functioning properly. In district west, out of 13 samples
bacteriological analysis. only 02 (15.38%) samples were fit for human consumption.

Total coliform count (TCC) Town # 5 and Qasba Colony, both of these areas serve as
Total fecal coliform count (TFC) the entering points of Orangi town. From Table 1, it can be
Total fecal streptococci (TFS). appreciated that most of the areas of Orangi town were

The samples were processed in laminar flow hood importance due to crisscross of water and sewerage
using sterilized culture media (the sterility of media was pipelines. In district central, only 06 (33.33%) samples
checked prior to use) by Most Probable Number (MPN) as were fit for human consumption which is comprised of
per standard methods described in APHA, (2005) [17]. residential tap water samples. In district south the samples
Detection of fecal coliforms (E. coli) in water was carried collected from Saddar, Jamshed town and Lyari, it was
out with the help of Flouorocult LMX broth media found that out of 11 samples only one sample was FHC
(Merck). which was sample belonging to Saddar filter plant.

Korangi, Shah Faisal colony, Gulshan-e- Iqbal including

that out of 33 samples only six (18.18 %) samples were

These samples were collected from tap water of Orangi

contaminated with the organisms of public health
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Table 1: Bacteriological quality of drinking water samples in different districts of Karachi 

MPN/100ml
----------------------------------------------------------------

Locality Sample Code TCC TFC TFS Fecal Coliform (E.coli) Test Remarks

Malir
Malir M-1 240 210 4 - ve UFHC

M-2 <3 <3 <3 - ve FHC
M-3 <3 <3 <3 - ve FHC
M-4 120 43 11 - ve UFHC
M-5 210 93 9 - ve UFHC
M-6 210 210 7 - ve UFHC
M-7 150 93 4 - ve UFHC
M-8 210 210 11 + ve UFHC
M-9 =2400 =2400 4 + ve UFHC
M-10 =2400 =2400 7 + ve UFHC
M-11 =2400 =2400 7 + ve UFHC
M-12 <3 <3 <3 - ve FHC
M-13 =2400 =2400 3 + ve UFHC
M-14 <3 <3 <3 - ve FHC
M-15 <3 <3 <3 - ve FHC

East
Landhi E-1 =2400 =2400 3 + ve UFHC

E-2 =2400 =2400 <3 + ve UFHC
E-3 =2400 =2400 4 + ve UFHC
E-4 =2400 =2400 3 + ve UFHC
E-5 =2400 =2400 <3 + ve UFHC

Korangi E-6 =2400 =2400 7 + ve UFHC
E-7 =2400 =2400 <3 - ve UFHC
E-8 150 93 4 - ve UFHC
E-9 1100 1100 3 - ve UFHC
E-10 =2400 =2400 7 - ve UFHC
E-11 1100 1100 4 - ve UFHC
E-12 =2400 =2400 11 + ve UFHC
E-13 1100 64 4 -ve UFHC
E-14 =2400 =2400 9 + ve UFHC

Shah Faisal colony E-15 28 <3 <3 - ve UFHC
E-16 <3 <3 <3 - ve FHC
E-17 <3 <3 <3 - ve FHC
E-18 9 <3 <3 - ve UFHC
E-19 14 <3 <3 - ve UFHC

Karachi University E-20 3 3 <3 - ve FHC
E-21 <3 <3 <3 -ve FHC
E-22 <3 <3 <3 - ve FHC
E-23 <3 <3 <3 - ve FHC
E-24 21 3 <3 - ve UFHC

Gulshan-e- Iqbal E-25 210 210 <3 -ve UFHC
E-26 =2400 =2400 9 -ve UFHC
E-27 460 460 <3 -ve UFHC
E-28 =2400 210 <3 +ve UFHC
E-29 40 28 <3 -ve UFHC

Gulistan-e- Jauhar E-30 1100 210 7 +ve UFHC
E-31 =2400 460 <3 -ve UFHC
E-32 =2400 =2400 9 +ve UFHC
E-33 =2400 =2400 7 +ve UFHC
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Table 1: Continued

MPN/100ml
----------------------------------------------------------------

Locality Sample Code TCC TFC TFS Fecal Coliform (E.coli) Test Remarks

South
Saddar S-1 =2400 =2400 11 + ve UFHC

S-2 =2400 460 9 + ve UFHC
S-3 =2400 1100 7 + ve UFHC
S-4 <3 <3 <3 - ve FHC
S-5 1100 210 <3 - ve UFHC
S-6 1100 1100 <3 - ve UFHC

Jamshed Town S-7 =2400 1100 4 + ve UFHC
S-8 1100 460 7 + ve UFHC

Lyari S-9 =2400 =2400 11 + ve UFHC
S-10 =2400 1100 <3 -ve UFHC
S-11 =2400 460 <3 - ve UFHC

West
Orangi Town W-1 =2400 =2400 7 + ve UFHC

W-2 =2400 =2400 9 + ve UFHC
W-3 <3 <3 <3 - ve FHC
W-4 =2400 460 <3 + ve UFHC
W-5 <3 <3 <3 - ve FHC
W-6 1100 210 4 + ve UFHC
W-7 =2400 1100 7 + ve UFHC
W-8 =2400 460 <3 + ve UFHC
W-9 1100 210 <3 +ve UFHC
W-10 460 210 <3 + ve UFHC

Baldia Town W-11 =2400 1100 4 + ve UFHC
W-12 1100 460 <3 + ve UFHC
W-13 1100 1100 <3 + ve UFHC

Central
North Nazimabad C-1 75 15 <3 -ve UFHC

C-2 <3 <3 <3 -ve FHC
C-3 39 9 <3 -ve UFHC
C-4 460 210 <3 +ve UFHC
C-5 <3 <3 <3 -ve FHC

Liaquatabad C-6 <3 <3 <3 -ve FHC
C-7 1100 75 <3 -ve UFHC
C-8 =2400 150 <3 -ve UFHC

New Karachi C-9 <3 <3 <3 -ve FHC
C-10 <3 <3 <3 -ve FHC
C-11 <3 <3 <3 -ve FHC
C-12 28 <3 <3 - ve UFHC
C-13 1100 210 <3 - ve UFHC

Gulberg C-14 =2400 1100 <3 +ve UFHC
C-15 =2400 =2400 7 +ve UFHC
C-16 =2400 =2400 9 + ve UFHC
C-17 =2400 460 <3 + ve UFHC
C-18 1100 210 <3 +ve UFHC

TCC = Total Coliform Count
TFC = Total fecal coliform count
TFS = Total fecal streptococci
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Table 2: Summary of public health water quality in Karachi

S. No. Districts No. of samples E. coli existing FHC UFHC

1 Malir 15 05 (33.33%) 05 (33.33%) 10 (66.67%)
2 East 33 12 (36.36%) 06 (18.18%) 27 (81.81)
3 South 11 06 (54.54%) 01 (09.09%) 10 (90.90%)
4 West 13 11 (84.61%) 02 (15.38%) 11 (84.61%)
5 Central 18 06 (33.33%) 06 (33.33%) 12 (66.67%)

Total 90 40 (44.44%) 20(22.22%) 70 (77.78%)

UFHC = Unfit for human consumption
FHC = Fit for human consumption

Table 3: Percentage of studied bacteriological counts of the collected water samples

Bacteriological count Number of Samples Percentage (%)

Total fecal coliform count (TFC)
<3 25 27.8
9-210 23 25.6
460-1100 19 21.1
>2400 23 25.6

Total fecal streptococci (TFS)
<3 52 57.8
3-7 26 28.9
9-11 12 13.3

Total coliform count (TCC)
<3 19 21.1
3-460 20 22.2
1100 14 15.6
>2400 37 41.1

Fig. 1: District wise water distribution of fitness for human consumption
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Fig. 2: Trend between TFC and TFS 

From Table 2 it can also be found that 90.09% drinking water at source and other could be unavailability
samples  of  south  were contaminated with the organisms of  disinfectant  for  the  drinking water. The presence of
of public health importance which has the highest E. coli indicates that drinking water is fecally
percentage of contamination. Furthermore, we analyzed contaminated. It also has been reported by Meyberck [18]
the degree of contamination with classifying the TFC, that the fecal coliforms up to 10 /100ml in what type of
TCC and TFS in different categories and examined trend water?? are commonly found in Pakistan, India and
between TFC and TFS. Table 3 represents bacteriological Indonesia. These organisms are the continuous source of
count categories; Total Coliform Count of >2400 was ailment in the local people of the area. This is evident from
found in 41% of samples and of <3 only in 21% of the Gumbo (1985) study [19] which reported that
samples. Total fecal coliform count of >2400 was detected infectious diseases related with water are most common in
in about one quarter of samples whereas approximately the developing countries. The people have no exception
58% of samples showed <3 count of Total fecal as depicted from the conversation with local people.
streptococci and only 13.3% exhibited count of greater Gumbo [19] also stated that unless drinking water
than 9. Additionally, our analysis showed that the 25% of supplies are improved there is a little hope of controlling
the samples which contained lowest count (<3) for TFC communicable diseases in these populations.
also had lowest count for TFS (<3). As the count for TFC In Karachi city, causes of this problem are rooted in
increased the count for TFC also raised which depicted a old and crippled water distribution network, unavailability
trend between TFC and TFS count. The maximum TFC of disinfectant for drinking water, leakage in pipeline, bad
(both 3-7 and 9-11 count categories) were highest for the sanitary condition, pipeline leakage and improper
TFC count of >2400 (Figure 2). management of waste disposal. The poor sanitary

The highest percentage of contamination with the condition in a city is mainly responsible for this alteration
organisms  of  public health importance was detected in in water quality, because old and leakages in pipes
district  south  samples, which could be reflected by the provide way to waste water and other pollutants that
common gastrointestinal tract complications prevalent in contaminates the drinking water and alters its quality.
this area. The poor hygienic and sanitation condition in Owing to poor water quality the residents of Karachi city
the south is alarming which further aggravates the are exposed to health problems linked with drinking water
problem. One reason could be contamination of the and are prone to outbreaks of the waterborne diseases.

6
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CONCLUSIONS 7. Economic survey of Pakistan 2002-2003: pp: 231.

The primary aims of examining drinking water are to Med. Lab. Sci., 48: 303-13.
protect the health of the community and to preclude the 9. Cartwright,   R.Y.,   J.V.   Dadswell,  M.J.  Lewis  and
spread of water borne diseases. The prominence of access N. Lightfoot, 1993. Laboratory investigations: The
to good quality water cannot be underlined. Rise in number game. In: Drinking Water Supplies. Eds.,
population in Karachi with the increase in anthropogenic Dawson, A. and P. West. England: Crown. pp: 22-36.
actions posture a great pressure on provision of safe Make references like this style.
drinking water. This study acknowledged large number of 10. Park,  J.E. and  K.  Park,  1991.  Text  Book of
coliform counts in examined water samples, thus makes it Preventive and Social Medicine. 13  Ed. Jabalpur:
unsafe for drinking purpose and needs supplementary BanarsidasBhanot: pp: 377-82.
treatment. Consequently, there is an urgent requirement 11. Naqvi, SS., 2006. How safe is the water we drink?
for attention to be created  about  the  present situation, Dawn: the Review, 36: 4-7.
to inform the people on the necessity for further water 12. Ihsanullah, 2009. Evaluation and Prospects of
treatment previously it can be used for domestic and Scientific Management of Water Resources in
domestic purposes. These water supplies should be Karachi City: A GIS Perspective. Unpublished PhD
examined regularly to confirm that they are free from Thesis, Department of Geography, University of
organisms of public health importance. Karachi, Karachi, Pakistan.
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