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2. Oxidation Reduction Potential



79 Obles 5 b el

B BRSPS PREIVE SRS S

Ll s) ¢yl b T Gl pulio )R 9L A
03 3 g oduinail by 103 slasls s Lple)jlw o gs
5 O 5 Vel YbGley GbjseT & 3L abuly ¢yl
bl ool mlio p pouass olbl e
ST mbus 932 Vb (pined 5 SIS GlaolKiws
5 S b ollib)lS o Y Kialed 5 Yllises)
3,8 oplbl lw sy S Slxe YIS OB

oloibs 5 ol sioweldT T Solastisl ubwl
BB b (el slacT als wublaye Sl
P oosaa By 035 sble)S prads el 5,80
ol alubs )3 Slge 3u0)s D VS prals 6 L
DVAT aubl 35l g5 50 (SiamelinT

e w3 ol S edweTemuwas mls el
5 pooulS asg0s Liuwg) <5 S Ls 0LT ole ) a5 i
9o slabuns) auiy > 9 035 wude Sble S s
S5 Ghie SLle)S e alS 5 e )als aiges w
SLA gai solas VAT olo )3 (w) e oyl VD O
A G R IS b Ghie SLhle)S @ adlS 5 e pals
Pl 5 e ralS Aiges a5 liws) I ool fec
lawg) oyl T oaell 3 azuiie dub waude (Sble )5
Girb Il G0 AT S8 ,5 5 g0 e 93 Gapb
&9 ASuh & pudine ) sbods A4S Sue) pe) sladedia
O A5 Aoy ST 6,50 9 Mo Sbey Sliwsy ST
a LT )l s o wlaa Gisejsy Jbsy wjike K
0392 Jbo) Jis & 5 Ao Sbey Slws) T asibs
olo )3 .35y L F3eIT alizko glgil (B )20 V3 O e
oS A5 A 50 eels 3o gl Il Liwy) =T obT
wbls | Swliol )l

3 38 w0 Dge slaliws) b T pH ol e
(Y J93a) 393 V-Y/A 03930 )3 )3T 5 0bT slacle
WHO 5 ¢l FaweldT T S)lasbuwl b Gilow as
ST SIS )5 pad pH cseal [VF751E] sbbse
odlo 3L IS yliue A/Y L slapH )s il 50

Doy 2alsa Y (5 i

Y-Y/A 039350 )3 )3T 5 WLT olo (Slads 505 Aot )
oawl 039y /Y0 lmed=il 9 Y/E uSle L
(YPolsses 51 Jgan)

6o yiolyly slumo Bl 9 puSilio SIS (JSI3a s 3lie ) Jgda

)2 )90 Slalinng ) i T )3 03uls (g S 051

»J:|):d|
Jblas Lilas (Ske Slass el )by
PLFE
osloudls
A " Y v et S
ObT —slT
o sloudls
O AY gy v lesdle S0
DAT —aT
Y/ Y/A Y/EY /Yy ¥ obT -pH
Y Y/A Y/EY -\ . ,3T-pH
- -

cwslbe e wlul sioweldT ST 3 )laslil s
p5 Ol ds aSh Jl aais p0 0> oxiledl ST S
0= /h wsale bbb oy pules plo)  eclw
Skl i )5 5 PH & 4,55 b ig) 5 o
Vb Grub L 9 slods) slas )len S aed 5
Ju3l slliss) o 3 V7] 2l 1) » e 5 o
wmawl 48,5 D3 Sw) e Sge LT b oT as
Sle) ad U3 Lo slalwyy Jl salass YliSlw
odlaiwl ol RIS E Pl ST Sl w)ls puasses
Q03 Y7/77 Ugs oy T Gulil ¢yl 5. 363,5 50
YY/YY 5 obT ole oo lws) wumen (Luws) A)
23 )3T olo 3 (Slws)y wamwen (Luwsy V) Juo)ps
V Jsan) sl 039s yi e 5 Slae /¥ /A o S
[VE] sl 5o WHO 5 EPA s )lastiad a5 (V Jls g3 9
23 (L) YY) G dge slaliwg) o) Y-
olo )3 (Lwsy Y+ ) Llws)y 3uo)s £7/77 5 LT oo
5\ UJoa) wawl 039 osilagdl ST LIS a8l )3T
s 303 AV/EY (o9 (1Sl Jl a5 (VIS g3
s 0sudsolis ol 9 (VYT (¥ Jsaa) wusl yies

..\.A“»L\uo J‘.E-?A)I SR ) D)oo 6&[14»}) \—lT —uwliel



WA le (sl opleuis P9 Jlw

Jua)l cwublage 9 woduw al=xe V-

by )3 Judl Gwop S ge slaluws) Slwws)
Sle oy & wawl cpl wusdly Ll )ls )18 Jle
50 9 e VS o Jw)l Sl sblic [ol.oli).)
R Ukslﬁlo)fro).qlfol)'.;,ool.ﬁob)b«fu.mj)
IZH U VT WY ISP VS NP VE I Y B PP I RN
Dbb e luw ) ol DS Gble 48 5 s

=T s bl ¥ [o).mlf olasd pals dulie sl
Ol 03 s Ol jud (b)) alss ) (awelisT
9 TAN w5 a [VA] slawin s S8 Jleud o [V]
Saises S I LY ol osdle abbbe 751/)
& 0350 Joim 03 b 5 Rl Al T
ool 2 prized V-] Sbbige SbleyS e adds
GHSL plass eals bl Sl ulejbs 3 90id)
23S wusen b golon e siawelinT ST Hs sble )5
oS S)go )3 [VE] ablbise Jop3 4 Ha3 0+
pruls lais jealh a5 =il ulypise ol @l
SR g slalws) ol &lio plos V> o990
23T oo )3 3uo)p3 V- 9 LT ole > Juo s 47/7%
Sliws) alss 0o pald ol a5 s )y bl e
IPV] ssbloge 15) by,

)90 Slaluwy) wazen J0)s 47/77 s Wb ,b
Glabuws) wamen 30 3 Vo 9 0bT oo VS w0
ro).qlf).bj)l r:JLuA =T 3l AT ole o W dge
ol ladiges ZYR woag cpl L .3539s oo e
[VA] slagio )5 S8 b Jleub (pluws) salss (awelivT
PRTS RN PTEPRY 3ol T sleasigos 7Y
03 V-] s e el JS @ 039)T Jo) e by
bl Slwy) sy o wuals o) 0 G
ol 7YY a8 s oS X - Jlw oo Lilgduwis
slaols 1VE 5 e als S a 039)T oo (5 a5 A5 g5
03 [PY] siiwd E-Coli & 03 6JT (0T (0els (0500
Sliws) oalss o wuds 650 & sladlos
S il Gl A5 3935 asie wd )T =) g0 wlms)
souzes sy el 3ol T DT (el ) T

bl he Yo Jlw ) bl g Sl Olejlw Sg9ai) ¥ Jga
| TS S VERTIVATY

(1) Shila pS b bl lis (5 55 ©905T appslne

> \eeenn Yownwnn o De-- <d
19 15 q- Sle
LYo q A- YRS
q Ad Y- b e
AD A 7- b

WWAD Jlw 5 (g o psio T (5295500 sl Sl b ¥ g

\YAD aaly Jeole

qy,- v 3000 Shle S e pauls plaas
q).8y RVESRY olesdl LIS
0.7 o)d )98

G)SL plaad gyseil wwslbe (pals (uShe
Sl (HaweldT T )3 sble,S IS Ludy publ
obopbT Silo) ojb 3 Jwd)l )3 w)m g0
303 V= oo VAT ko) o)l V> 5 dwops 47/77
0 wublage Sk vl )l Sg0id) ovbwl o a8 ok
Sl oadl Al SH 8 &olﬁ; Sl o8 Y--7 Jw
Slws) b T (H9,%e wuas (P Jsa)
S zo LI Glle Judol Gwon oo slaliwg)
Jlw )3 03sbedel (5998 (pSilee Sl aali ol [VE]
Q)Y Y s &S me 5 63LS buwes \YAD

DV Jsaa) wul 0395 Vb ol
Slws) ol g)gs Glaalub 33356 b w0 ol 03
DB )s a5 s askiie qsw) e dge slaliwg)y
Sl 9 039 wha S slaolKues lalwy)
2 S peiue 5 G518 w)lds 5 Sibbise 039w )0 @) 65
b &S slaias U isy S g 508 pll DT (53,08
5 3o 505 el b 3 g plmil ST (55 m Lalws) )
Pl waw)s 5 cuwlie Dohy plxil w)go V3 b
a3y (295500 Sl eALD dunlie Jin ) 3 5 (e
NE] bl Sha vleis slasgein) b oael
b ol (95 waas aF wawl T Sole



YV obed 5 abs plie

B BRSPS PREIVE SRS S

U5 5 pae s Sl eIV Dliel el 5 puslio
OIS 9 GALT mhous v3 20 Vb 9 Sy T slaasuis
Ol oslaimwl sl b slapaly ashl 5 ghlaoT
5 ST Jlis sl )Y a3l nss slaghs)

S ) 90 (29 )80 S pedlh sl

a5 33,5 5o St ol [YY] sl sue Rl
A Blaa S5z ax )0 Gy s e slaliss)
I3 ST oS )plss sz w8’ J i bl
wals 5 Ginghe b Ssboe Sldbe oraps 258
O Slaoliws s sl IS slassll

l 0Ll B 3 |

o |

REN [ I

'-)' v.o l I

4 05 I i

1o 1 rr I

4 03

)

M, 0.2

.

X 0.1

Il 1] il [H Il i

ﬂ\ 0 IIWI.[[I L B | j[ll[l]llllllTLl[I

i o B e e I e e il A N e B (S 5 T 0 I S 0 (SO T 0 Y S O

=T WP OO 0O O =20mMm0WRE 0000 O00o

WAL Jlw 3 53T 9 gbT sldle )3 Jurd)l w ) e 390 Saliwg) Silw T aSuis )3 033leasdly IS Ylise N Hl3ges

NS

= I

7.8

™~
N

=
i

PH O

6.8 -

66 -

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
uuuuuuuuuuuuuuuuuuuu

WA Jlw 53 )3T 9 LT Sldle H3 Jud)l w) 22 390 SLug) (Hibw aT auis )3 pH Yljae ¥ Hl3ges

oeed 5 ol elie bl s mule)
Bblo V3 S Gl uas Yl Usﬁrml)é
S goizoe dwgd )Y Hlicl (ol pac 5 oadbsl

b se S 390 Janl bglas 5 ilw T

ol a5 el oT Sl ol asllbe wals s
G2 Dge Glaliws) S HaweldT T (9,50
o b Gy dbboe SosS 9 05e pealb as )
pac 5 Slol slaaluh Sagmwys wle & Ja



WA le (sl opleuis P9 Jlw Jua)l cwublage 9 wwoduw al=xe VY

&l

5 Rbewd (S wumby w) p B e wo $I0355 (w Soldulesulb o S b o Sl e YLl e ) )
douxo wublagg S Ginled (e d)lss Dl A gl 9 _:T C.)Lu: Ol sblan 3,59 L oo pluw yal =Us _:T 9 0%0
OLs AVYAR QLT il g 031 (S Suds 5 33 ole olSisls

AYAE ‘Jam ._||)lfm| ‘\_YA .A.l; ‘(6)|A)4 CP P ‘UAI)'b ‘6)4) A.ol.v).t) \_;T U.m.)..u(o \_;Laf ‘[o &6,4»,.0 Y
3. Ghaderpoori M, Dehghani MH, Fazlzadeh M, and Zarei A. Survey of Microbial Quality of Drinking Water in
Rural Areas of Saqqez, Iran. American-Eurasian J. Agric. & Environ. Sci. 2009; 5 (5): 627-632.
4. Norisepehr M. Guidelines for Drinking Water: Hayyan publication. Vol 2; 1994.
5. Nabizadeh R, Faaezi M.R. Drinking Water Quality Guidelines: Nas publication. Vol 1; 1996.
6. Payment P, Waite M, and Dufour A. Introducing Parameters for the Assessment of Drinking Water Quality. In:
Assessing Microbial Safety of Drinking Water; mproving Approaches and Methods. WHO/OECD, IWA Publishing;
2004.
7. U.S. Environmental Protection Agency. Protocol for Developing Pathogen TMDLs. 1st Ed. EPA 841-R-00-002.
Office of Water (4503F), United States Environmental Protection Agency, Washington, DC; 2001: 132.
8. World Health Organization. Guidelines for Drinking-Water Quality. 3rd Ed Incorporating the First and Second
Addenda, Volume 1 Recommendations, WHO, Geneva; 2008.
9. Bartram J, Cotruvo J, Exner M, Fricker C, and Glasmacher A. Heterotrophic plate counts and drinking-water
safety: The significance of HPCs for water quality and human health. WHO/NSF, IWA Publishing; 2003.
10. PDSPC. [Standards of Drinking Water Quality]. Issue No 116-3. President Deputy Strategic Planning and
Control, Iran; 1992. (Persian)
11. World Health Organization. Guidelines for Drinking-water Quality: Recommendations. WHO, Geneva; 2004:
1(3).
12. Ghannadi M. Criteria and Guidelines for Analysis of Microbial Quality of Drinking Water, Water and
Wastewater Company of Mashhad city; 2002.
13. ADB, UNDP, UNESCAP, and WHO. Asia Water Watches 2015: Are Countries in Asia on Track to Meet Target
10 of the Millennium Development Goals?. Asian Development Bank (ADP), Philippines; 2006: 9-22.
14. World Health Organization. Guidelines for Drinking-water Quality; First Addendum to Third Edition:
Recommendations. WHO. Geneva; 2006: 1(3).
15. American Public Health Association, American Water Works Association and Water Pollution Control
Federation. Standard Methods for the Examination of Water and Wastewater. 21st Ed. APHA-AWWA-WPCF
Washington DC; 2005.
16. Iranian institution for standards and economic research, Physical and Chemical Properties of
Drinking Water. Standard number 1053. 5 th ;1997.
17. Ghanadi M, and Mohebi M. [A 2006 Survey of Drinking Water Microbial Quality in Rural Areas in IRAN
(Limitations, Challenges, and Opportunities)]. Water and Wastewater 2008; 19(65): 23-29.
18. Iranian institution for standards and economic research, Microbial Properties of Drinking Water. Standard
number 1101. 4 th ; 1997 .
19. Pedro W, Joanna D, Wayne C, Aaron T, Dana P, Sean B, Laura MD, and Abiodun A. Microbial quality of water
in rural communities of Trinidad. Rev Panam Salud Publica/Pan Am J Public Health; 2000: 8(3).
20. Giovani N, Celso VN, Maria CBT, Benicio A, Abreu F, and Benedito PDF. Microbiological quality of drinking
water of urban and rural communities, Brazil. Rev Satde Publica 2003; 37(2): 232-236.
21. Bilqis A, Hoque, Kelly H, Jason L, Howarth B, Nahid A, Feroze K, Sufia K, Mamun K, Sanower H, Mohammad
SA. Rural drinking water at supply and household levels: Quality and management. Int. J. Hyg. Environ.-Health
2006; 209: 451-460.
22. Bryan R. Swistock MS, Stephanie CMS, and William E. Drinking Water Quality in Rural Pennsylvania and the
Effect of Management Practices. The Center for Rural Pennsylvania, USA; 2009.
23. Sadeghi GH, Mohammadian M, Nourani M, Peyda M, and Eslami A. Microbiological Quality Assessment of
Rural Drinking Water Supplies in Iran. J. Agri. Soc. Sci.; 2007: 3(1).



YW obled 5 abs pli e | (329,50 caainS w0

Survey of Bacteriological Quality of the Drinking Water in Rural
Areas of Ardabil City

Mokhtari S. A', Fazlzadeh Davil M', Dorraji B'

1. Department of Environmental Health Engineering, School of Public Health, Ardabil University of Medical
Sciences

ABSTRACT

Backgrounds and Objectives: Providing safe drinking water is one of the main purposes in the
community and achieving development and improvement of community is related to the public
health. It is clear that people health depends on desirable drinking water supply. The objectives
of this study are determining microbial quality of drinking water in Ardabil’s villages and
determination of safe water usage of rural population in terms of microbial quality in the months
of October and November 1389.

Methods: In this cross-sectional study microbial water quality in 30 villages of Ardabil was
measured in 2 times based on 3 criteria, i.e. Total Coliform (TC), Fecal Coliform (FC), and
residual free chlorine.

Results: Results show that residual free chlorine concentrations in 26.66and 33.33% of rural
population drinking water were in a range of 0.2-0.8 mg/1 in the months October and November,
respectively. Total Coliform levels in 99.66% of the sample tested in October and 100% of them
in November were negative. Average indicator in Desirability level for lack of heat-resistant E.
coli test in surveyed areas in October was 96.66% and in November was 100%. Also pH levels
in these months ranged from 7 to 7.8.

Conclusion: According to 2006 guidelines of WHO on evaluation of microbial safety of
drinking water, the average desirability indicator for lack of E. coli in studied areas were 96.66%
in October and 100% in November, both being in excellent range.

Keywords: Rural Drinking Water, Heat Resistant Coliform, Residual Free Chlorine, Microbial

Quality.



