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ABSTRACT

Backgrounds: One of the fundamental needs of a community is to have an access to healthy and safe drinking water.
The lack of a concentrated accessibility to health facilities and services is among the serious problems facing villagers
in the rural areas. The aims of this research was to investigate the drinking water quality of the villages in Babol town-
ship suburbs in north of Iran. Materials and Methods: In this cross-sectional descriptive study, a total of 140 water
samples were taken from the water distribution network inl16 villages for the low and high-rain seasons in sterile glass
bottle. The microbial quality of gathered samples were determined based on standard methods in laboratory. Statistical
analysis of the results was performed using a SPSS16 statistical software. Findings: Based on obtained results 13.6% of
the samples were contaminated to coliform and 20% to fecal coliform bacteria. The residual chlorine in 12.5% of the
samples were between 0.2 to 0.8 mg-L™" and the PH in total samples were between 6.8 to 7.8. There were no signs of
any contamination for 32.86% of the analysed samples which water resources is located to a distance of more than 30 m
to the contamination sources. In addition, 43.1% of the samples taken from the water resources with no plumbing sys-
tem, have had a fecal contamination. Conclusions: Considering the results achieved, the microbial quality of the drink-
ing water of the studied villages classified as “moderate” status. For more water supply there is not sufficient residual
chlorine in most cases. Poor sanitation of water supply is most causes of water contamination. It is therefore strongly
recommended that sanitation measures are made to protect water resources from the contamination.
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1. Introduction of chemicals that dangerous to human health and should
be aesthetically acceptable to the consumer. Infectious
agent that find in drinking water in the first place are
those caused by fecal contamination [4].

The indicator organisms include total and fecal coli-
forms bacteria have the highest application for determin-
ing microbial quality of the drinking water. Although
total coliforms bacteria have been used as the basis of the
drinking water quality evaluation, but their abilities to
survive in the environment or in the drinking water dis-
tribution system introduces them as an unreliable indica-
tor against the fecal contamination [5,6]. Based on WHO
and Iranian drinking water standard, drinking water must
be without any fecal coliforms bacteria in each 100 ml of
water sample [7,8].

"Corresponding author. Regarding to authorized reports during the year 2007,

Water is the source of life and human needs the safe
drinking water for health and sanitary purposes thus, it is
of importance to try for its provision. It is an essential
problem in developing countries to provide safe drinking
water for human consumption [1]. Contamination of wa-
ter resources is occurred due to poor water resources
sanitation, animal manure, improper disposal of solid
waste and domestic sewage [2,3]. It is evidently impor-
tant to control ground and surface water from the con-
tamination. It is necessary to have a continuous monitor-
ing on the water quality through microbial and chemical
examinations. In general, safe drinking water should not
have any infectious agents or contain unacceptable level
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more than 54% of the rural areas with a population of
over 20,000 habitants is covered by water company ser-
vices in Iran. In rural areas of Iran, disinfection of drink-
ing water is only water treatment process before feeds to
water network. The chlorination of water is conventional
methods of disinfection .Maintaining a residual chlorine
of 0.2 to 0.8 mg-L™" is necessary for secondary pollution
control in distribution system [9,10]. The aims of current
study were to investigate the microbial quality of drink-
ing water in rural areas of Babol city in north of Iran.

2. Materials and Methods

These cross-sectional descriptive studies were conducted
on microbial quality of water in 16 villages in babol city
in the north of Iran (Mazandaran province) during the
summer and winter 2010. Location of studied villages is
shown in Figure 1.

In order to determine the microbial quality of drinking
water in the villages, two factors including free residual
chlorine and fecal contamination indicator along with PH
were chosen as the criteria for determination of water
quality. Water is supplied by Springs, deep and shallow
wells in studied village. A total of 140 sample (70 sample
in each season) were taken from the water consuming
points. Sample for microbial test is collected in sterile
glass bottle with 300 mL capacity. Residual chlorine test
and PH were determined as on-site. After collection,
samples were transferred to the microbiological lab of
paraclinical faculty, Babol university of medical sciences
and then analyzed for coliform bacteria according to
standard methods [11]. In addition, the type of water
network and distance of water supply to the contamina-
tion sources were recorded during sampling. Finally,

AZE| IJAN

NN

5 -
L

S

S
RS
TR

KUwaAl

obtained data were analyzed based on general statistical
parameters using SPSS software.

3. Results

The concentration of residual chlorine and pH in the
drinking water of studied villages are shown in Table 1.
As indicated in this table the mean concentration of the
residual chlorine in analyzed sample were 0.65, 0.35 in
summer and winter, respectively. In addition, pH value is
vary between 6.8 to 7.8 in two season.

The microbial quality of the drinking water in studied
villages as type of water supply was shown in Table 2.
As shown in this table, 43.2% of water sample in spring
is without of contamination and 43.2% were contami-
nated with fecal sources. For deep well, 60.5% of sample
haven’t contamination and 14.2% contaminated with
fecal coliforms.

The fecal and total coliforms bacteria that is separated
from the analysed samples consist of Escherichia coli
(71%), Enthrobacter klocae (1%), Clebcia pneumonae
(11%), anterbacter aerogens (12%), bacillius (3%) and
pseudomonas Aeroginoza (2%).The number of fecal coli-
form in 18.6 % of samples was about 1100 MPN/100 ml.
Forty seven percent of the samples which were taken
from the unpiped water system indicate fecal contamina-
tion.

The results of microbial quality of studied drinking
water regarding to presence and absence of water piping
system is shown in Table 3. As indicated in this table,
43.1% of unpiped sample were contaminated with fecal
and 39.2% non-fecal pollution.

The obtained results revealed that 60.5% of water sam-
ple were taken from water supply which located to a dis-
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Figure 1. Location of investigated area.
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Table 1. The concentration of residual chlorine and pH in the drinking water of studied villages.

Parameter Season Mean Standard deviation Maximum Minimum
summer 0.65 0.62 1.5 0
Free residual chlorine (mg-L™")
winter 0.35 0.23 0.8 0
summer 6.9 0.2 7.4 6.8
pH
winter 7.4 0.33 7.8 6.8
Table 2. The microbial quality of the drinking water in studied villages as type of water supply.
Contamination free Non-fecal contamination Fecal contamination Total
Type of water supply
No. of sample % No. of sample % No. of sample % No. of sample %
Spring 16 432 6 16.3 15 40.5 37 100
Shallow well 6 50 6 50 0 0 12 100
Deep well 55 60.5 23 253 13 14.2 91 100

Table 3. Microbial quality of studied drinking water regarding to presence and absence of water piping system.

Contamination free Non-fecal contamination Fecal contamination Total
Type of water system
No. of sample % No. of sample % No. of sample % No. of sample %
Unpiped 18 17.7 40 39.2 44 43.1 102 100
Piped 22 57.9 10 26.3 6 15.8 38 100

tance of more than 15 meters away of the contamination
sources have fecal pollution and 23.7% were without con-
tamination. For water supply with less than 15 m distance
to contamination sources only 15.6% of water sample
shows fecal pollution (Table 4).

The results of microbial quality of the analyzed water
samples with respect to the season of year were shown in
Table 5. Although in our study, non-fecal contamination
cases of the water samples were more in summer (38.6%)
rather than winter (14.3%) but, fecal contamination cases
of the samples were more in winter (35.7%) rather than
summer (32.9%). No significant statistical correlation
has been established between the microbial contamina-
tion of water and the season of year.

4. Discussion

On the basis of Iranian and WHO drinking water stan-
dards, drinking water should be without of any fecal
coliforms bacteria [12]. In our study, 66.4% of analyzed
sample were uncontaminated, 20% fecal contaminated
and 13.6% non-fecal contaminated. According to WHO
guideline, the microbial water quality of studied villages
is classified as “moderate” quality [13]. Regarding to
other study, 93.07% of water supply in Iranian villages
was in “good” status .In addition , findings of a study in
villages in west of Iran during 2009 were shown that in
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88% of sample results of the microbial test were negative
which is incompatible with our study findings (67%).
This difference is due to poor water supply sanitation,
improper disposal of sewage and solid waste in studied
region [14]. In a research in India it is revealed that
68.9% of the water samples are not appropriate for
drinking [15-17]. Therefore it can be said that the drink-
ing water contamination is an important problem in most
of the developing countries.

Based on Iranian standard, maintaining a residual
chlorine of 0.5 to 0.8 mg-L™" in drinking water is re-
quired to protect secondary pollution and public health
improvement [18]. Our study findings indicate that re-
sidual chlorine in 12.5% of the drinking water samples
tested was in the range of 0.2 to 0.8 mg-L™' which were
compatible with the drinking water standards of USEPA
and WHO and/for remaining sample were less than 0.2
mg-L™" that do not math mentioned standards. This figure
was 28% in shadegan city (south of Iran) during 2010
that is approximately agree with our study findings. For
many decades the conventional methods for water disin-
fection in rural region is chlorination. Many parameters
effect chlorination efficiency [19-21].

In this study we find that 53% of villages have water
distribution system and 47% unpiped system. A strong
correlation between microbial quality of water and type
of water supply, distance and piped or unpiped system
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Table 4. Microbial quality of the studied water samples regarding to distance of water resources against contamination point.

Contamination free Non-fecal contamination Fecal contamination Total
Distance
No. of sample % No. of sample % No. of sample % No. of sample %
More than 15 meter 18 23.7 12 15.8 46 60.5 76 100
Less than 15 meter 40 62.5 14 21.9 10 15.6 64 100
Table 5. Microbial quality of the studied water samples regarding to the season of year.
Contamination free Non-fecal contamination Fecal contamination Total
Season
No. of sample % No. of sample % No. of sample % No. of sample %
Summer 20 28.5 27 38.6 23 329 70 100
Winter 35 50 10 14.3 25 35.7 70 100
were obtained by linear regression analysis but weren’t REFERENCES

found a relationship between microbial quality and sea-
son of year. This demonstrates that water resources with
horizontal distance less than 15 m from the pollution
sources are more susceptible to fecal contamination.
With respect to Iranian regulations, for pollution preven-
tion the minimum horizontal distance between water and
sewage well must be 15 meter. In studied villages, 28%
do not satisfy mentioned regulations [22].

Also, springs were more susceptible rather than deep
well to pollution. The level of microbial contamination in
all water resources were almost equal in both low-rain
(summer) and high-rain (winter) seasons. In addition,
unpiped water supply shows more fecal contamination
due to improper sanitation. Well sanitation plays an im-
portant role in pollution prevention [22].

5. Conclusion

Considering the obtained results, in spite of disinfection,
the microbial contamination of drinking water in rural
areas is an important problems. Most causes of water
contamination is due to inefficient chlorination, poor
sanitation, improper disposal of wastes and no piping
system. To protect water supply from the contamination
it is strongly recommended that rehabilitation of water
system,maintaining sufficint residual chlorine and con-
tinuos monitoring were made.Also, piping of drinking
water supply plays an important role to pollution preven-
tion.
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