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Introduction: Safe drinking water is essential for life and public health, while unsafe water
spreads waterborne diseases. Chlorination is a simple, low-risk, and highly effective method
for disinfecting water and eliminating pathogenic microorganisms, making it a key strategy
for ensuring safe water supplies. Therefore, in this study, the relationship between
chlorination, the bacterial quality of urban and rural drinking water in Abdanan County, and
the earthquake phenomenon in 2013-2014 was investigated.

Materials & Methods: Data on urban and rural water chlorination and microbial tests from
2013-2014 were obtained from the Abdanan Health and Treatment Network water laboratory
and categorized by year and location. Results were analyzed using Excel 2010, and the Pearson
correlation coefficient assessed the relationship between multiple earthquakes and water
pollution levels.

Results: The results of the present study show that the highest amount of desirable residual
chlorine in urban areas (99.9%) was in 2019 and the lowest amount (96.5%) was in 2013; also,
the lowest amount of desirable residual chlorine in rural areas (96.4%) was in 2014. The worst
water condition in terms of bacteria, both in the city and in the village, was in 2014 (94.7%
and 95.5%, respectively); also, the correlation coefficient between the occurrence of
earthquakes from August to December 2014 and the results of bacterial water contamination
was 0.62.

Conclusion: Analysis showed annually favorable results: urban chlorination 98.8% and rural
98%; urban microbial tests 99.4% and rural 99%. At 95% confidence, earthquake occurrence
moderately correlated with water pollution (Pearson r = 0.62). The decline in microbial water
quality observed in 2014 was likely associated with the unusually high number of earthquakes
recorded during that year.
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Introduction

The need for safe drinking water is a basic

and pollution of water resources are evident in
many regions of developing countries, and
water is  often  contaminated  with

human need, and the provision of and easy
access to water is a sustainable development
goal (1). Historically, many efforts have been
made to ensure access to safe drinking water (5).
However, most regions of developing countries
face shortages of drinking water resources, as
improved water sources are mostly limited to
urban areas (2). Improved water sources are
mostly limited to urban areas (2). Water scarcity

microorganisms and organic matter (3). The
presence of Escherichia coli, Klebsiella, and
Enterobacter species in water increases the
likelihood of the presence of other pathogenic
organisms (4). According to the World Health
Organization, hundreds of millions of people
worldwide contract diseases caused by
contaminated water every year (5). Also,
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according to statistics from this organization in
2002, 2.2 billion out of 4 billion cases of
diarrhea annually were due to lack of access to
safe drinking water, and diarrhea caused 54
million disabilities annually (1). Apparently
healthy and clear water may be contaminated
with various pathogenic microorganisms (2).
The presence of pathogenic microorganisms in
drinking water can cause epidemics and the
spread of various diseases (3). Also, natural
disasters, including earthquakes, floods, etc.,
increase the pollution load in distribution
networks due to disruptions in the distribution
network and problems in water resources (5).
During an earthquake, due to vibrations in the
subsurface layers of the earth, the turbidity of
groundwater usually increases, and the increase
in water turbidity will cause the residual
chlorine in the water to decrease and the role of
chlorine in disinfection to decrease (4). Also, in
the event of a rupture of water distribution pipes,
secondary contamination is possible, resulting
in a decrease in residual chlorine and an increase
in microbial contamination (2). Therefore, this
study was conducted to investigate the
efficiency of urban and rural water disinfection
devices, the amount of residual chlorine in water
distribution networks, and the microbial quality
of drinking water in Abdanan County, llam
Province, Iran (1). Also, the relationship
between the occurrence of earthquakes above
3.5 on the Richter scale and the amount of
residual chlorine and the bacterial quality of
urban and rural drinking water in Abdanan
County in the year of the earthquake was
studied (3). Therefore, in this study, the
relationship between chlorination, the bacterial
quality of urban and rural drinking water in
Abdanan County, and the earthquake
phenomenon in 2013-2014 was investigated.

Methods

To conduct this descriptive-analytical
study, the results of 35962 urban chlorination
cases, 107738 rural chlorination cases, and the
results of 2233 urban water bacteriological tests
and 4507 rural water tests in the archive of the
water laboratory of the Abdanan County Health
Center were used during the period of 2013-
2024. Chlorination in the county health network
is performed using the chlorinometer kit and
DPD tablets, and bacteriological tests are
performed based on Iran standard 101. Data
were collected in two categories, urban and
rural, in tables and graphs, separated by year.

Also, data from the Geophysics Center of the
University of Tehran was used to collect
earthquake information in Abdanan County
during the years 2013-2024. Excel and SPSS
software were used for data analysis. The
Pearson correlation coefficient was used to
examine the relationship between earthquakes
and drinking water pollution in Abdanan city.

Results

The highest percentage of favorable
chlorination (99.9%) was in 2019, and the
lowest percentage (96.5%) was in 2013; also,
after 2013, the percentage of favorable
chlorination cases increased (an increase of
nearly 2.5%, from 96.5% to about 98-99%). The
highest percentage of zero and unfavorable
residual chlorine cases in urban water were
2.1% and 2.3%, respectively, in 2013. In most
years, the percentage of desirable cases of water
chlorine is above 98%; also, the lowest amount
of residual chlorine is related to the year 2014
because in this year, the percentage of zero cases
and the percentage of undesirable cases of
chlorination include 1.65% and 2% of the total
samples, respectively. In other years of the
study, no significant change is seen in the
changes in the quality of rural water
chlorination. In 2013 and from 2019 to 2022, all
microbial water tests were 100% favorable, and
no positive cases were reported; the
aforementioned table also shows that the worst
microbial quality of rural water in the county
was in 2014, because in this year, the percentage
of contaminated microbial tests was 4.5%. In
2014, the highest microbial contamination was
found in the drinking water of the city (8 urban
cases and 20 rural cases) because, in this year,
numerous earthquakes occurred in 2014,
therefore, for this reason, the chlorinometric
components and microbial contamination of
water were examined separately in 2014. In this
year, from August to December, about 74
earthquakes larger than 3.5 on the Richter scale
occurred in Abdanan city, with the highest
number of earthquakes in August (late August)
with about 40 cases and the lowest number in
December with 3 cases; also, at the same time,
from August to December, undesirable bacterial
cases also increased sharply, such that the
highest undesirable bacterial cases were
reported in late September, October, and
November, at 20, 8, and 6 percent, respectively;
also, the highest percentage of zero chlorination
cases and unfavorable chlorination cases are in
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August, 3.8 and 3.3 percent, respectively.

Conclusion

Data analysis shows that on average,
98.8% of urban chlorination measurements and
98% of rural chlorination measurements were
favorable annually; also, 99.4% of urban
microbial tests and 99% of rural microbial tests
were favorable annually. With a confidence
factor of 95%, the Pearson correlation
coefficient between the occurrence of an
earthquake and the results of water pollution is
0.62; also, the decrease in water quality in terms
of microbial pollution in 2014 is probably
related to the numerous earthquakes in this year.
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