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Abstract: Water pollution due to chemicals and microbes is one of the serious environmental problems, which has 
greatly impacted human health. Recorded history of contaminated drinking water supply has witnessed various viral, 
bacterial and protozoan diseases, globally. It is estimated that >250 million cases of waterborne diseases are reported 
worldwide and over 25 million deaths are blamed due to waterborne-diseases. Pakistan has been facing the same 
problem due to improper water management, obsolete distribution infrastructure, bad sanitary condition and poor 
drinking water quality. An estimated 70% Pakistani population living in rural areas have no access to potable water 
distribution system, whereas in urban areas, between 40-60% urban population has access to safe and clean drinking 
water. In Pakistan, water filtration before distribution is almost non-existence and furthermore, WHO standards or 
NEQs are not followed for physiochemical and bacteriological analysis of drinking water. This study was conducted 
for physiochemical and bacteriological analysis of drinking water of new urban areas of Peshawar and compared the 
old historical areas of the city. Ten areas for drinking water samples were selected and samples were collected from 
water supply, distribution system and storage tanks. Physio-chemical (pH, turbidity and Total Suspended Solids 
(TSS) and microbial analyses (Total and fecal coli form and E. coli) were conducted (APHA, 2005). According to 
the results, there was a variation of the analyzed physio-chemical parameter in the water sample between old & new 
urban areas and was found as: pH (6.65-7.91), turbidity (3-9NTU) and TSS (2-6 mg/L). The pH of the all samples 
was within the permissible limit of WHO guidelines. TSS of the 5 samples was above the permissible limits and 
turbidity of only 4 samples was within permissible limits. In bacteriological analysis, except one sample collected 
from the tube well, most samples were Total coliform positive. On the other hand, 6 samples of drinking water from 
distribution system were fecal coliform positive and 4 samples were E. coli positive. Further epidemiological studies 
are on-going and more drinking water samples from old urban Peshawar are being evaluated. 
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INTRODUCTION 

 
Water is the second essential factor for life after 

oxygen. If this essential factor is not available some 
organism dies early, some from resistance stage, while 
some other dies late. Human beings are not excluded 
from this marvelous factor. Peoples obtain their 
drinking water from surface and underground sources. 
However both surface and ground water sources could 
become contaminated by biological and chemical 
pollutants arising from point and non point sources. 
Surface water sources are lakes, river and stream. The 
qualities of surface water rapidly alter as a response to 
alteration in the surrounding environment. For example 
high level of nutrients [Nitrogen and Phosphorus] cause 
eutrophication in surface water sources and massive 
growth of algae, leading the growth of other 
microorganisms and cause turbidity in surface water. 
Other contamination sources of surface water are 

domestic waste water and sewage, storm water runoff, 
cattle feedlots runoff etc., (Geldreich, 1990). Pollution 
originates from these sources cause to raise the level of 
turbidity, suspended solids, BOD, disease causing 
microbes and parasites in surface water sources. On the 
other side, quality of ground water is remaining 
consistent throughout in aquifer. In quality of ground 
water changes occur slowly because it is not directly 
exposed to pollution sources. Due to natural filtration 
process ground water free from microbial 
contamination. In most cases ground water 
contamination results due to improper dwelling of well 
and waste disposal (American Water Works 
Association, 1971). 

Different types of pollutant emit from waste water 
discharge which include household chemicals such as 
insect repellents, surfactants and pharmaceuticals. 
Agricultural runoff includes pesticides and herbicides 
as well as toxic chemicals waste originate from 
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industries (Anonymous, 1992). Pollutants such as 
pesticides and other industrial toxic chemicals waste are 
non biodegradable and persist in environment for a long 
period of time can cause the contamination of both 
surface and underground water (Knepper et al., 1999). 
Other common sources of water pollution are defective 
sewerage system, effluent from septic tanks and 
sewage. In developed countries the industrial pollution 
is 2-4 times more than sewerage pollution (Waheed and 
Kausar, 1987). Toxic organic and inorganic 
compounds, heavy metals, salt, pathogenic 
microorganism may also be present in water which find 
their way through industrial and agricultural waste. 

Improper management of human and livestock 
waste also their disposal and treatment (Singhl and 
Mosley, 2003) infiltration of effluent from septic tanks 
can cause the contamination of ground water. 
Agricultural runoff, industrial effluents, pesticides 
residual also affected the quality of underground water 
sources (Eichhon et al., 2001). Sewage is one of the 
most common sources of drinking water pollution gain 
entry the distribution system of drinking water through 
leakage, alter the physiochemical properties of drinking 
water spread disease causing microorganism. 

In term of human health the most dangerous water 
pollutants are pathogenic microorganism (Cunningham, 
2005). Since from the bagging of the recorded history 
water play vital role in the spreading of various 
bacterial, viral and protozoan diseases. Drinking water 
contaminated by a wide variety of microorganism. 
Some of these microbes may be pathogenic and cause 
different diseases in human. It is also an established fact 
that drinking water if focally polluted can spread 
dangerous disease like hepatitis, cholera, dysentery, 
typhoid and diarrhea. In these waterborne diseases the 
most important one is diarrhea. 

It is estimated that 250 million cases of waterborne 
diseases are reported worldwide (Esrey et al., 1985) and 
annually 25 million deaths are blamed due to 
waterborne diseases (Cunningham, 2005). Diarrhea is a 
waterborne disease which affects 40% children’s under 
5 years old. Due to prevalence of diarrhea among 1.5 
billion cases in developing countries, 4 million ends 
with death (Pak EPA, 2005). WHO reported that 80% 
of all sickness and diseases in developing countries due 
to waterborne pathogens and inadequate sanitation 
system. According UN report in developed countries 
95% of the population has access to clean and safe 
drinking water and 90% have adequate, proper mange 
and safe disposal. In developing countries the situation 
is different. The UN estimated that at least 2.5 billion 
populations of the developing countries have no proper 
manage sanitation system and above half of these 
people have no access to safe drinking water 
(Cunningham, 2005). 

Pakistan is also facing the problem of waterborne 
diseases due to lack of infrastructure facilities for water 
distribution, improper manages sanitary conditions and 
poor water quality. WHO recommended, before human 
consumption drinking water must be treated and free 
from toxic chemicals and pathogenic microbes (WHO, 
1976). But in Pakistan drinking water treatment is 
rarely done before consumption and no such 
international standard are perused for physical, 
chemical and microbiological limits of drinking water. 
70% population of Pakistan lives in rural areas has no 
proper water supply system. Urbanization also threatens 
to drinking water quality in Pakistan. In Pakistan 
urbanization has increased from 31 to 34% in last few 
years. Due to increase in urbanization safe drinking 
water  availability  reduced  from  60% to 40 (Hussain 
et al., 2007) and 60% deaths occur in Pakistan due to 
the use of contaminated water (England and Wales, 
Ministry of Health and local Government, 1956). In 
Pakistan, water filtration before distribution is almost 
non-existence and furthermore, WHO standards or 
NEQs are not followed for physiochemical and 
bacteriological analysis of drinking water. This study 
was conducted for physiochemical and bacteriological 
analysis of drinking water of new urban areas of 
Peshawar and compared the old historical areas of the 
city. 
 

MATERIALS AND METHODS 
 
Material: A total 10 locations or areas for drinking 
water samples were selected and Thirty (30) water 
samples were collected from water supply, distribution 
system and storage tanks with 10 samples each. Physio-
chemical analyses, i.e., pH, turbidity and Total 
Suspended Solids (TSS) was determined by standard 
ASTM Methods Whereas, microbial analyses was 
conducted for Total & fecal coliform and E. coli 
(APHA, 2005).  

For bacteriological analysis, the samples were 
collected in a 500 mL sterilized Schott Duran Bottle, 
the bottles were properly sterilized before the sample 
collection and for Physio-chemical analysis water 
samples were collected in plastic bottles. When the 
sample were collected the bottle were tightly capped 
and properly labeled. Water samples collected for 
bacteriological analysis kept in ice box then transported 
to environment microbiology section of PCSIR 
Laboratory complex Peshawar with in 1 h to prevent 
from any Physio-chemical alteration and unwanted 
growth of microbes. 
 
Methods: 
Physico-chemical analysis: 
pH: pH of the samples was measured by using digital 
pH meter (Hanna Instruments, USA).  
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Electrical conductivity: Electrical conductivity is the 
measure of water capacity to conveying electricity 
(Mark et al., 1981). EC was done by conductivity meter 
(HANNA Instrument HI 9932, USA).  
 
Turbidity: Turbidity is the measure of water clarity 
and transparency. Turbidity of the drinking water 
samples was measured by using digital turbid meter 
TB1000, USA. 
 
Total Suspended Solid (TSS): Suspended Solid (SS) 
refer to the small solids suspended particles (silt and 
clay) in drinking water whereas, Total Suspended 
Solids (TSS) is the total amount of suspended particles 
in sample of water (McAlister and Ormsbee, 2005). 
TSS was calculated by (1): 

 
TSS (mg) = (A-B) ×1000/mL of sample filtered (1) 

  
where,  
A = Pre-weight of filter paper  
B = Post-weight of filter paper 
 
Bacteriological analysis: Bacteriological analysis of 
drinking water samples were done by Multi-tube 
Fermentation Method (UNICEF, 2002). The Most 
Probable Number (MPN) of bacteria present in water 
sample has been estimated from the specially developed 
statistical table. Confirmatory test on selective culture 
medium were also performed. 
 
Coli form: Coli form bacteria analysis of drinking water 
sample were done by Most Probable Number (MPN) 
method of diluted samples 1:10. Lauryl Tryptose Broth 
and Brilliant Bile Broth were used as a growth media.  
 
Fecal coli form: Fecal coli form bacteria were analyzed 
by inoculation method. Coli form positive Lauryl 
Tryptose Broth tubes were inoculated on EC Broth and 
incubated for 24 h at 44.5°C. 
 
E. coli: E. coli was analyzed by streaking method. 
Streak inoculums loop from positive EC Broth tube on 
Eosin Methylene Blue Agar plates and incubated for 24 
to 48 h at 35°C. E. coli colonies were confirmed by 
indole test. 
 

RESULTS AND DISCUSSION 
 
Physio-chemical analysis of drinking water: Total 30 
drinking water samples, 10 samples each from tube 
well’s, water distribution network and storage tanks 
were collected from various location of Peshawar city 
and were analyzed for Physio-chemical parameter (pH, 
Electrical Conductivity, Turbidity and Total suspended  

Table 1: Physico-chemical analysis of Tube Well Water (TWW) 
Parameters 
-----------------------------------------------------

Area 
 

pH 
Turbidity 
(NTU) 

EC 
(µs/cm) 

TSS 
(mg/L) 

University town 6.98 3 636 4
Shaheen town 7.14 9 750 5
Tehkal bala 7.23 8 560 4
New arbab colony 7.43 6 643 3
Ahmad abad 7.05 5 670 3 
Academic town 7.64 12 690 4
Sadar mall road 7.08 9 677 6
Gulbahar 6.64 4 868 3
Hayatabad phase 1 6.97 2 501 3
Hayatabad phase 4 6.85 3 545 2

 
Table 2: Physiochemical analysis results of Water Distribution 

Network (WDN) 
 Parameters 

-----------------------------------------------------

Area Name pH
Turbidity 
(NTU) 

EC 
(µs/cm)

TSS 
(mg/L)

University   town 7.07 8 716 4
Shaheen town 7.20 8 768 6
Tehkal bala 7.48 6 550 5
New arbab colony 7.40 5 615 4
Ahmad abad 7.92 8 670 6
Academic town 7.22 10 760 4
Sadar mall road 8.21 17 695 11
Gulbahar 6.71 7 881 5 
Hayatabad phase 1 7.01 3 519 3
Hayatabad phase 4 7.08 5 557 4

 
Table 3: Physiochemical analysis results of Storage Tank Water 

(STW) 
 Parameters 

-----------------------------------------------------

Area pH
Turbidity 
(NTU) 

EC 
(µs/cm)

TSS 
(mg/L)

University town 6.65 9 750 4
Shaheen town 7.74 12 795 4 
Tehkal bala 7.38 8 560 6
New arbab colony 7.55 5 600 6
Ahmad abad 7.91 9 680 6
Academic town 7.33 8 702 5
Sadar mall road 7.89 20 685 23
Gulbahar 7.09 9 897 10
Hayatabad phase 1 7.34 6 548 4
Hayatabad phase 4 7.21 9 559 7 

 
solids) analysis of drinking water results are listed in 
Table 1, 2 and 3.  
 
pH: pH of tube well’s water samples were found to 
range from 6.64 to 7.64 with a mean pH value 7.10. 
Low pH value 6.64 was recorded in well water sample 
of Gulbahar and high pH value 7.64 was recorded in 
well water sample of Academic Town.  

Water distribution network samples pH values falls 
within the range 6.71-8.21 with a mean value of pH 
7.33. Maximum pH value 8.21 was recorded in 
distribution network water sample of sadder Mall Road 
and minimum pH value 6.71 was recorded in Gulbahar 
water distribution network sample. 
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Storage tanks water samples pH values range from 
6.65 to 7.91 with a mean pH value 7.40. Water sample 
collected from the storage of university town has the 
lowest pH value 6.65 and storage tank water sample of 
Ahmad Abad has the highest pH value 7.91. 

WHO specify pH value for drinking water as 6.5 to 
8.5. Interestingly to say that all pH values of analyzed 
water sample within the permissible limits and fit for 
drinking. In present study all water samples pH values 
alkaline in nature and fluctuation was seen in all pH 
values. Variation in pH values and their alkaline nature 
might be due to increase in temperature that repress the 
solubility of Carbondioxide, or due to leakage in supply 
lines through which domestic waste water enter cause 
alteration in pH values of water. 

Similar studies were carried out by Nasrullah et al. 
(2006) and Nasrullah et al. (2006) for underground 
water quality of Swabi. Three drinking water samples 
were collected from tube well and were analyzed for 
Temperature, pH, EC, TSS and Biological Oxygen 
Demand (BOD). Their study results indicate that all 
physiochemical parameter of collected water samples 
within the permissible limits and fit for human 
consumption. 

Decrease in water pH value may cause corrosion 
that destroys pipes, pumps and metallic plumbing 
fixture. Water with acidic nature have bitter metallic 
taste, corrosive and soft, on the other hand water with 
alkaline pH have soda taste, slippery feel and hard in 
nature. 

 
Electrical Conductivity (EC): Drinking water samples 
collected from well’s, EC values were found to range 
from 501 to 868 µs/cm with a mean EC 654 µs/cm. 
Hayatabad phase # 1 well water sample with lowest EC 
value 501 µs/cm and Gulbahar well water sample with 
highest EC value 868 µs/cm .  

EC values of water distribution network samples 
within the range between 519 to 881 µs/cm with a mean 
value 667.1 µs/cm. lowest EC values 519 µs/cm was 
recorded in water sample collected from distribution 
network of Hayatabad phase # 1 and highest EC value 
881 µs/cm was recorded in distribution network water 
sample of Gulbahar. Storage tanks water samples EC 
value were found to range from 548 to 897 µs/cm with 
a mean EC value 677.6 µs/cm. lowest EC value 548 
µs/cm was recorded in water sample collected from 
Hayatabad phase # 1 storage tank and highest EC value 
897 µs/cm was recorded in storage tank water sample 
of Gulbahar. 

WHO recommended EC value for drinking water is 
400 µs/cm. present study results show that all water 
samples EC value cross the permissible limits of WHO 
standards. EC has closed relationship with total 

dissolved solids, thus high EC value indicate that there 
as high concentration of dissolved solids in water. 
Water with high EC value has salty taste.  
 
Turbidity: Drinking water samples collected from tube 
well’s, turbidity values were found to range from 2-12 
NTU with a mean turbidity value 6.1 NTU. Lowest 
turbidity 2 NTU was seen in well water sample of 
Hayatabad phase # 1 and highest turbidity 12 NTU was 
observed in tube well water sample of Academic town. 

Water distribution network samples turbidity 
values were found to range between 3 to 17 NTU with a 
mean turbidity value 7.7 NTU. Lower turbidity value 3 
NTU was observed in distribution network samples of 
Hayatabad pahse # 1 and highest turbidity 17 NTU was 
seen in distribution network sample of Sadar Mall 
Road. Turbidity values of storage tanks collected 
samples were found in the range between 5 to 20 NTU 
with a mean turbidity value 9.5 NTU. Lowest turbidity 
5 NTU was noted in storage tank water sample of New 
Arbab Colony while highest turbidity 20 NTU was seen 
in storage tank water sample collected from Sadar Mall 
Road.  

WHO recommended turbidity value for drinking 
water as 5NTU? In present study 5 tube well’s samples, 
7 distribution network samples and 9 storage tanks 
water samples were found to cross the permissible 
limits of WHO. Akoto and Adiyiah (2007) undertook a 
study on chemical analysis of drinking water of Brong 
Ahafo areas (Ghana). Total 15 samples were collected, 
10 from surface water and 5 from ground water. 
Collected water samples were analyzed for pH, 
turbidity and EC etc. Study results revealed that EC of 
the surface water samples below the permissible limits, 
pH values within the permissible limits and turbidity 
values cross the permissible limits of WHO. Water 
samples collected from ground sources, 60% samples 
pH values were found above the permissible limits, 
40% samples turbidity values cross the permissible 
limits and EC of all the samples were found above the 
recommended limits of WHO. 

High turbidity level are often linked with high 
number of pathogenic microbes, these disease causing 
microbes cause diseases such as diarrhea, vomiting and 
abdominal cramps etc. High turbidity in water also 
interferes with chlorine disinfection process and 
provides a growth medium to pathogenic microbes. In 
Peshawar city, water distribution network is 2 to 3 
decade old, water distribution network were found on 
the surface of ground and lots of leakage in these water 
distribution network, are some of the main cause of 
turbidity. 
 
Total suspended solids: Tube well’s water samples 
TSS concentration values were found to range between 
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2 to 6 mg/L, with a mean TSS concentration 3.7 mg/L. 
Minimum TSS concentration 2 mg/L was observed in 
Hayatabad phase # 4 tube well water sample, while 
maximum TSS concentration 6 mg/L was observed in 
tube well water sample of Sadder Mall Road. 

Water samples collected from distribution network 
TSS concentration values were found to range between 
2 to 11 mg/L with a mean TSS concentration 5 mg/L. 
Highest TSS concentration 11 mg/L was seen in 
distribution network samples collected from Sadar Mall 
Road and lowest TSS concentration 2 mg/L was seen in 
distribution network samples of university town.  

TSS concentration in storage tanks water samples 
were found to range between 4 to 23 mg/L with a mean 
TSS concentration 7.5 mg/L. High TSS concentration 
23 mg/L was found in Sadder Mall Road storage tank 
water sample and lowest TSS concentration 4 mg/L was 
found in storage tank water sample of University Town, 
Shaheen Town and Hayatabad phase # 1. 

Similar studies were conducted by Shittu et al. 
(2008) analyzed the Physio-chemical and 
bacteriological quality of water used for drinking and 
swimming purposes in Abeokuta, Nigeria. Total 4 
samples were collected, 2 from well, one from stream 
and one from river. Study results shown that pH and 
turbidity of the well water samples within the 
permissible limit and EC values above the permissible 
limits of WHO. Stream and river water samples pH 
value within the permissible limits while EC and 
turbidity were above the permissible limits. TSS of the 
all collected samples was above the permissible limits. 

WHO recommended TSS concentration value as 5 
mg/L. In present study 10% tube well’s water samples, 
30% distribution network and 60% storage tanks water 
samples TSS concentration were found to above the 
permissible limits of WHO, while remaining samples 
concentration within the permissible limits. 

Total suspended solids most important water 
pollutants and play major role in the transmission of 
pathogens, because total suspended solids smaller in 
size and greater the surface area per unit mass of 
particles thus provide a medium for pathogens 
attachment and carry pollutant load on the surface of 
particles. Number of disease causing microbes and 
parasites are correlated the high level of turbidity and 
total suspended solids (Ho et al., 2003) High 
concentration in drinking water may be due to entrance 
of waste water and effluents in to water distribution 
network through leakage, improper dumping of 
domestic and municipal solid waste and weathering of 
soil. 
 
Bacteriological analysis of drinking water: The 
bacteriological   analysis   for   the   presence  of   Total  

Table 4: Bacteriological analysis of Tube Well Water (TWW) 
 Parameters 

------------------------------------------------ 
Area name Coli form Fecal coli form E. coli 
University town 2.2 -ive -ive 
Shaheen town 2.2 -ive -ive 
Tehkal bala 16 +ive -ive 
New arbab colony <1.1 -ive -ive 
Ahmad abad 16 -ive -ive 
Academic town 16 -ive -ive 
Sadar mall road 12 -ive -ive 
Gulbahar 5.1 -ive -ive 
Hayatabad phase 1 <1.1 -ive -ive 
Hayatabad phase 4 <1.1 -ive -ive 

 
Table 5: Bacteriological analysis of Water Distribution Network 

(WDN) 

 
Area  

Parameters  
------------------------------------------------ 
Coli form Fecal coli form E. coli 

University town 5.1 -ive -ive 
Shaheen town >23 -ive -ive 
Tehkal bala >23 +ive +ive 
New arbab colony >23 +ive +ive 
Ahmad abad >23 -ive -ive 
Academic town >23 +ive +ive 
Sadar mall road 16 +ive -ive 
Gulbahar 9.2 +ive -ive 
Hayatabad phase 1 2.2 -ive -ive 
Hayatabad phase 4 1.1 -ive -ive 

 
Table 6: Bacteriological analysis of Storage Tanks Water (STW) 
 Parameters 

------------------------------------------------ 
Area name Coli form Fecal coli form E. coli 
University town >23 +ive -ive 
Shaheen town >23 -ive -ive 
Tehkal bala >23 +ive +ive 
New arbab colony >23 +ive +ive 
Ahmad abad >23 -ive -ive 
Academic town >23 +ive +ive 
Sadar mall road 12 +ive -ive 
Gulbahar 16 +ive -ive 
Hayatabad phase 1 3.6 -ive -ive 
Hayatabad phase 4 2.2 -ive -ive 

 
Coliforms, Fecal Coliform and E. coli was conducted 
and results are listed in Table 4 to 6. 

Tube well’s water samples collected from various 
location of Peshawar city were analyzed for Coliform, 
Fecal coliform and E. coli. According to the results, 
tube well’s water samples contained coliform 
population in the range of 2.2-16 MPN/100 mL. 
Minimum coliform population (2.2 MPN/100 mL) was 
detected in tube well’s water samples of University 
town and Shaheen town, whereas, a maximum coliform 
population was found in tube well’s water samples of 
Tehkal Bala, Ahmad Abad and Academic town. On the 
other hand, water sample collected from New Arbab 
Colony, Hayatabad phase 1 and Hayatabad phase 4 
were found free from coliform contamination. 
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Fecal coliform bacteria only isolated from well 
water sample of Tehkal Bala. Simalary all tube well’s 
water samples were analyzed for detection of E. coli. 
Present study result indicate that all tube well’s water 
sample were found free from E. coli contamination.  

In analyzed distribution network samples coliform 
numbers range from 1.1 to >23 MPN/100 mL. highest 
coliform count >23 MPN/100 mL were found in 
distribution network samples of Shaheen Town, Tehkal 
Bala, New Arbab Colony , Ahmad Abad and Academic 
Town, while lowest coliform count 1.1 MPN/100 mL 
was found in distribution network sample collected 
from Hayatabad Phase 4. All distribution network 
samples were coliform positive. Fecal coliform were 
isolated from water distribution network of Tehkal 
Bala, New Arbab Colony, Academic Town, Sadar Mall 
Road and Gulbahar. Fecal coliform positive samples 
were further analyzed for detection of E. coli. E. coli 
was detected in water distribution network samples of 
Tehkal Bala, New Arbab Colony and Academic Town.   

Water samples collected from storage tanks coli 
form bacteria count within the range between 2.2 to >23 
MPN/100 mL. Minimum coli form 2.2 MPN/100 mL 
were detected in storage tank water sample collected 
from Hayatabad Phase 4 while maximum coli form 
bacteria were detected in storage tanks water sample of 
University Town, Shaheen Town, Tehkal Bala, New 
Arbab Colony, Ahmad Abad and Academic Town. All 
collected water samples from storage tanks were 
coliform positive.  

Fecal coli form bacteria were detected in storage 
tanks water samples collected from University Town, 
Tehkal Bala, New Arbab Colony, Academic Town, 
Sadar Mall Road and Gulbahar. Fecal coliform positive 
samples were further analyzed for detection of E. coli. 
The results shown that storage tank water samples of 
Tehkal Bala, New Arbab Colony and Academic Town 
were E. coli positive. 

In different regions of the world E. coli was also 
isolated from drinking water sources. Similar studies 
were carried out by Franciska et al. (2005) analyzed the 
quality of drinking water from private water supplies in 
Netherlands. Total 144 samples were collected for 
bacteriological analysis. Their results show that 10.9% 
samples were contaminated due to E. coli and 
Enterococci presence.  

Present study results indicate that 90% samples 
were coliform positive, 40% samples were fecal 
coliform positive and 20% samples were E. coli 
positive. 

WHO permissible limits for coliform, fecal 
coliform and E. coli is 0 MPN/100 mL. In present study 
one three tube wells water samples free from bacterial 
contamination, while other all samples cross the 

permissible limits of WHO and not fit for drinking 
purpose. 

Similarly studies were conducted by Hamida et al. 
(2006). Hamida et al. (2006) for bacteriological 
analysis of drinking water of hand pumps in various 
schools of Peshawar city. They reported that only 8% 
samples were found free from bacterial contamination 
while remaining 92% samples were positive for 
bacterial contamination and unfit for drinking. 

Zahoorullah (2003) carried out studies for drinking 
water quality in rural Peshawar. Water samples were 
collected from well’s and storage tanks. Their results 
shown that only 13% samples were negative for 
bacterial contamination, 40% were found in the 
satisfactory level and 47% samples were found to be 
highly contaminated. 
 

CONCLUSION 
 

Present study results had shown that mostly 
Physio-chemical and Bacteriological parameters of 
drinking water were found above the permissible limits 
of WHO. Presence of E. coli indicates that drinking 
water is fecally polluted. The main cause of problem is 
old water distribution network, leakage in pipeline, bad 
sanitary condition and improper management of waste 
disposal. The poor sanitary condition in Peshawar city 
is mainly responsible for this change in water quality, 
because old pipes and leakages in pipes provide way to 
waste water and other pollutant contaminates the 
drinking water and alters their quality. Due to poor 
water quality the resident of Peshawar city are exposed 
to health problem linked with drinking water and 
outbreaks of the waterborne diseases are common in 
Peshawar city. Cholera outbreak of sufaid Deri in 1998 
is the well known example. 

The results indicate that drinking water is highly 
vulnerable to bacterial contamination. Water 
contamination may be due to leakage in pipes, cross 
contamination with waste water, poor constructed well 
head, short distance between water supply network and 
sewage supply lines, construction of septic tanks near 
with tube well’s and drinking water supply lines. 
Runoff, infiltration of waste water, direct deposition of 
waste water through leakage is some of the major 
problems. 
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