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ABSTRACT

Microbial Safe drinking water supply has always tb@emain challenge for authorities in rural aredhe aim of
this study was to investigate the microbial quatifydrinking water distribution system in rural @® of Marivan
city, Iran. The sampling was performed in a 12 months periothfMarch 2010 to February 2011. Totally samples
were collected during a 12 months period. At the, 250 ml polypropylene bottle containing 0.4 rhlacl0%
sodium thiosulfate solution was used for collectivager samples and transported to laboratory in &rd 4C. In
order to determine the quality of water, the tuityidfree residual chlorine, total and fecal colifo were analyzed.
The result showed that the minimum and maximuntof@re 6.8 and 7.8 respectively. In 95% of sampsilual
chlorine was between 0 and 0.8 mg/L. The MPN @ wdliforms was in the range of 0 to 1100/100 rithe
amount of fecal coliforms in 95% samples was lothien 23 MPN/100 mL. The maximum value of turbidias
113 NTU. It is necessary to monitor carefully cidation practice in drinking water distribution ggsn of Marivan
city andto ensure that the residual chlorine is availabtecansumer end
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INTRODUCTION

One of the main principals of drinking water supiplfrastructure is the provision of microbially safrinking water
(1). Thus, the drinking water monitoring from saaito tap is a crucial step towards hygiene safety@rinking
water quality is affected by the specific compasitiand activity of microbial populations presentidg water
treatment, storage and distribution(2n developing countries, prevalence of waterborniseake due to
microbiologically poor quality of water was repattey several studies (3). The provision of Safakdrnig water for
a community is related to many factors such asityuall the source water, mouth size and coveraghefvessel,
design of the vessel, material of the vessel, parisdistance from source and personal hygieneaimdling of
water(3). In developing countries particularly amomoung children, insecure drinking water is thestrimportant
cause for the waterborne disease (B8)spite of worldwide efforts and modern technoldgging utilized for the
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production of safe drinking water, The transmissibmwaterborne diseases is still a matter of megomrcern(4). This
problem is not specific to the developing world wherater treatment may not exist or is inadequéteThere may
also be contamination during storage, a lack otilegns and limited understanding and awarenessngnthe
population (4). Water quality is often related e tdegree of bacterial contamination (4). Accordimghe World
Health Organization (WHO) and European Council dives, a concentration of microorganisms, parasie
substances posing a possible risk to human heatthichbe prevented (Improper protection of water distribution
system may lead to an increased incidence of warteebdiseases as a result of increased exposuyratiiogenic
microorganisms and, thus, pose risk to human h@alithe routine monitoring of drinking water can asstire
populace that the quality of their drinking wateridequate(6). It can also be important to detetetrioration in the
quality of drinking water and facilitate appropgaimely corrective actions with minimal negativepact on the
health of the populace(6).The aim of this study vitasinvestigate the microbial quality of drinkingater
distribution system in rural areas of Marivan cltan.

EXPERIMENTAL SECTION

The sampling was performed in a 12 months perioohfiMarch 2010 to February 2011. Drinking water tgses in
Marivan city are deep and semi-deep wells and gprifiotally samples were collected during a 12 meperiod.
The sampling sites of the study were selected basegeneral microbial quality, age and turbiditydis of water
and construction and layout of distribution systéfhe water sampling program was performed accortbntpe
WHO guidelines for water sampling. At the site, 2BDpolypropylene bottle containing 0.4 ml of a 1@%dium
thiosulfate solution was used for collecting watamples and transported to laboratory in 6 h a@d Before the
sampling, the sampling bottles were sterilizedutoelave apparatus. In order to determine the tyualiwater, the
turbidity, free residual chlorine, total and fecaliform were analyzed in the central water labomatof Marivan
city. All of the examination was performed accoglin standard methods for the water and wastewatmination
(7).The obtained results were analyzed using SRf8ISExcel software and for the comparison betweearame
parameters ANOVA test was used.

RESULTS

The minimum, maximum, mean and standard deviatiomeasured parameters in villages of marivan céyeh
shown in table 1. The minimum and maximum of pHevér8 and 7.8 respectively. The lowest mean pH was
observed in April month. In 95% of samples pH weasnsgen 6.8 and 7.4(Fig. 1). The amount of residhlrine of
samples was in the range of 0 to 8 mg/L. in 95%aohples residual chlorine was between 0 and 0.8.rfig/ 2
show the amount of residual chlorine of Marivaragks in different months.
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Fig. 1: Variationsof pH of Marivan’svillagesin different months
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Table 1: minimum, maximum, mean and standard deviation of measured parametersin villages of Marivan city

Months Residual Chlorine (mg/L) Total Coliforms(MPN/164) Fecal Coliforms(MPN/100 ml) Turbidity (NTU)
Min. | Max. | Mean| S.D. Minl. S.D. Min. Max. Mean S.D. May].  Medn
March 6.8 7.8 7.13 0.19 0 5 0. q 28.9823.6 0 240 9.66 39.5 59 1.799
April 6.8 7.8 7.08 | 0.22 0 v 0. Q 99/4 72.4 0 150 7.1 27.6 93] 2.181
May 6.8 7.6 7.10 0.19 0 9 0. q 19/655.6 0 150 4.26 22.3 246 1.051
June 6.8 7.6 7.14| 0.1 0 2 0| D 23.580.7 0 150 5.47 26.9 91 4.079
July 6.8 7.8 7.15| 0.22 0 2 0. 4 9/9748.9 0 38596 463 4045. 118 4.28
August 6.8 7.8 7.14| 0.2 0 22 0. 4 25.273.4 0 240 7.54 33.7 . 14 1.3p
September 6.8 7.8 7.13 0.2 0) 21 0[29 0 1] 123.7 0 240 11.27 44.8 16 2.75 114 Q.
October 6.8 7.8 7.11 0.2 0 .86 2. 1100 541.6145.4 0 150 3.44 17.2 .28 3.57 1.13 0
November 6.8 7.8 711 021 0 g .24 0| D 240 61§. 52.4 0 150 2.56 16.4 26 3.8 132 .
December 6.8 7.8 7.15  0.21L 0 b 21 a. 0 4 1123. 69 0 150 2.4 16 6.34 1.2 0.
January 6.8 7.8 7.13] 0.24 0 295 0 D 4 816.661.6 0 240 3.11 25.2 8.0 1.35 1)
February 6.8 7.8 7.13] 021 0 1 0. p g 4 4]0 13.2 0 43 .077 4.64 3.91L 1.15
1.264
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Fig. 2: variationsof residual chlorine of Marivan’svillagesin different months

The MPN of total coliforms was in the range of 01tb00/100 mL. In 95% of samples TC was lower th&f 1
MPN/100 mL(Fig. 3). The amount of fecal colifornrms95% samples was lower than 23 MPN/100 mL. Thenmea
and standard deviation was 40.64 and 1168.2 MPNMIO@espectively. The maximum value of turbiditysvhl3
NTU. In 95% of samples turbidity was lower than2MTU (Fig.4).
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Fig. 3: variation of Total coliforms Marivan’svillagesin different months
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Fig. 4: variation of Turbidity of Marivan’svillagesin different months

DISCUSSI ON

The amount of pH in any point of water distributieystem in Marivan city was between 6.8 and 7.&o#ding to
WHO and Iranian drinking water standards, the optmlimit of pH is between 6.5 and 8.5(8, 9). All thie pH
values are in the range of the WHO permissibletlianid Iranian drinking water standards. These tesre in
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accordance with those found in other studies (90,Ithe results showed that the value of residuébrite in
Marivan varies from 0 to 8 mg/l. According to Iranidrinking water standard, the minimum concerdratf
residual chlorine in any point of distribution syst is in the range of 0.5 to 0.8 mg/l. but in epideconditions and
disasters it must be 1 mg/I(9). Therefore, in Manicity, the mean concentration of residual chrivas lower
than Iranian standards except in October monthil&imesults have also been reported by Farood, étey found
residual chlorine in the range of 0.8 to 1.7 mg/trinking water distribution system of RawalpinBakistan (12).
According to WHO guidelines, amount of free residetdorine has no any harmful effect on human teafi to 5
mg/l (8). The turbidity can be significantly influeed on microbiological quality of drinking watet2). The
turbidity was highest value of 113 NTU in July alodvest value of 0.07 NTU in January. Turbidity gamtect
opportunisticmicroorganisms and pathogens against chlorinatptimum and maximum permissible level for
turbidity in drinking water are 1 and 5 NTU based lcanian drinking water standards (9). The meahidity of
drinking water in obtained samples was in the raofgpermissible level. The study conducted Zacheus et al
showed that turbidity and soft deposits are thedityfor microbial growth in drinking water diditition networks
(13). Waters with high turbidity from organic soescalso give rise to a substantial chlorine demeamd for
disinfection purposes. This could cause reductinribe free chlorine residual in distribution syageas protection
against possible recontamination. Increased preao@kion dosage requirements are strongly corrélatéth
increases in turbidity (10)The biological contamination of drinking water da@ duo to the presence of coliform
organisms (10). Iranian drinking water and WHO dtads recommend 0/100 ml for total and fecal cofife(8,11).
High rate of total and fecal coliforms is proballyo to a failure in the transport water systemk lafcsanitation in
water resources such as the springs and well,da&kilure in chlorination system. The coefficiaitspearman was
used to evaluate the correlation among differemapaters. The results showed that the effect ohgdm for
residual chlorine was significant on total and fexmdiforms (p-value < 0.001). Evaluation of data obtained showed
that samples collected in July were more contarathatith fecal coliforms than those other monthss iitmportant
to note that turbidity indicates the presence gfaaic suspended material which promotes the graftimicro-
organisms (11)In addition as the chlorine residual decreasegtethvas a statistically significant increase iraftot
and thermo tolerant coliforms(10).

CONCLUSION

The drinking water quality monitoring in the distution network is one of the most important partgoality
control. This study showed that following conclusaan be drawan microbial quality of drinking water in Rural
Areas of Marivan city.

- All of the mean pH and turbidity values in this dguwvere found withirthe permissible limits of the WHO and
Iranian water quality standasd

- The amount of residual chlorine in 90.3% of watenples was lower than standard level.

- 26.3 And 11.2% of total and fecal coliforms of sd@spvere higher than standard level respectively.

- The results of this study will help government tmmitor carefully chlorination practice in drinkingater
distribution system of Marivan city.

Acknowledgement

This research was sponsored by the central waberdtory of Marivan city. Also, The authors wouidtel to
express their thanks and appreciation to the demieder laboratory of Marivan city for cooperaticand
coordination in the use of health information segtc

REFERENCES

[1] Sebastian Volker, Christiane Schreiber, Thomas eisinn. International Journal of Hygiene and
Environmental Health?010, 213, 204—209.

[2] Anca Farkas, Mihail Dragan-Bularda, Vasile MunteBiorin Ciataras, Stefan Tiga@ent. Eur. J. Bigl2013
,8(2) 201-214.

[3] Vaithiyanathan Lavanya & Seetharaman Ravichandnalia. J Public Health2013, 21:481-488.

[4] Marie Eliza Zamberlan da Silva, Rosangela Getigaatana, Marcio Guilhermetti, Ivens Camargo FilElana
Harue Endo, Ta" nia Ueda-Nakamura, Celso Vataruahaka, Benedito Prado Dias Filhot. J. Hyg. Environ.
Health,2008, 211 504-509.

[5] Shakhawat Chowdhur{Environ Monit Asses2012, 184:6087—-6137.

898



Nezam Mir zaei et al J. Chem. Pharm. Res., 2015, 7(6):894-899

[6] Abua lkem, Seyi Odueyungbo, Nosa O. Egiebor, Kafgavor. The Science of the Total Environme£t2002,
285, 165_175.

[71APHA. Standard methods for the examination of wated wastewater, 20th edn. American Public Health
Association. American Water Works Associatid®898. Water Environment Federation Publication, Waslingt
DC.

[8] WHO. Guidelines for Drinking-water Quality. fourth editi. 2011. Switzerland.

[9] Iranian institution for standard and economic reseaPhysical and chemical properties of drinkiregev.1997:
Standard No: 1053.

[10]Imran Hashmi, Shaukat Farooq, Sara Qatseviron Monit Asses2009, 158:393-403.

[11]Iranian institution for standard and economic reseaMicrobial properties of drinking watet997: Standard
No: 1101.

[12] Shaukat Farooq, Imran Hashmi, Ishtiag A. Qazi, Sa#ser, Sajida Rasheelnviron Monit Asses<2008,
140:339.

[13]Zacheus, O. M., Lehtola, M. J., Korhonen, L. K.,Martikainen, P. JWater Research2001, 35(7), 1757—
1765.

899



