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Revised: 2019/04/04 Introduction: The increasing reliance on groundwater resources as
Accepted: 2020/09/21 a significant source of drinking water underscores the importance of
quality assessments of these resources. The microbial and
physicochemical characteristics of water indicate its acceptability
and potability. The objective of this study is to investigate the
microbial and physicochemical parameters, salinity, and corrosivity
of drinking water in Fararat village.

Methods: In this research, water samples were collected according
to the Iranian national standard No. 2348 and subsequently analyzed
in the laboratory following the national standards No. 1011 and 1053
for microbial and physicochemical testing, respectively. Additionally,
the quality of water was determined using Schoeller, Piper, and
Durov graphical diagrams.

The assessment of microbial characteristics revealed several
instances of contamination in both wells and the distribution
network. Notable reasons for well contamination included non-
compliance with source protection zones, high ambient
temperatures, and widespread pollution. For the distribution
network, contamination was attributed to a lack of chlorine (due to
depletion or breakage in chlorination pipes).

Findings: The evaluation of physicochemical quality over an eight-
month period indicated that most parameters exhibited an upward
trend during the warm season; however, changes in salinity
remained within national standards and did not significantly impact
drinking water quality. Graphical studies identified the water type as
calcium bicarbonate in all cases. Overall, from a drinking perspective,
the water quality falls within acceptable standards and is deemed
suitable for use.
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Extended Abstract

Introduction

Water plays a vital role in human life and
water quality is one of the important
parameters affecting individual and social
health. On the other hand, due to increasing
public awareness and paying more attention
to the quality and appearance aspects of
water, periodic controls of drinking water
are more prominent than before. Thus, the
physical, chemical and microbial properties
of water are among the important
parameters that have a special place in the
health and safety of drinking water as well as
the satisfaction level of consumers.

This study investigates the physicochemical,
and microbiological properties of drinking
water from the village of Fararat, utilizing
both field and laboratory research. The
evaluation of water quality involved tools
such as the AqQa software, which produces
graphical representations like Schuler,
Piper, and Durov diagrams to analyze water
characteristics. The study also employed
Ryznar and Langelier indices to assess
salinity, corrosion, and sedimentation levels
in the water.

Materials and Methods

In order to investigate the characteristics of
water sources and drinking water in the
village of Fararat, field and laboratory
researches were conducted Sampling and
testing were done in a period of 8 months
from December 1401 to July 1402 based on
warm and cold seasons. Water quality tests
began with measurements of microbial
quality and then  physicochemical
parameters. Microbial investigation was
carried out using standard methods for
identifying the coliform based on the multi-
tube fermentation method (probable,
confirmation and supplementary stages)
and the test results were expressed as the
most probable number (MPN) of organisms
present. Physicochemical parameters was
including temperature, pH, turbidity, and
electrical conductivity. The alkalinity was
measured via titration with bromocresol
green as the indicator, while total hardness
was  calculated by  summing the
concentrations of calcium and magnesium
ions. Additionally, total dissolved solids

(TDS) were measured, providing insights
into the overall water quality.

In addition, an ion chromatography device
was employed to measure the amount of
cations and anions in water samples as
chemical composition analysis. All samples
were filtered before injection into the
instrument. Considering the amount of
electrical conductivity and indicators such as
sodium absorption ratio (SAR), sodium
exchange ratio (ESR) and soluble sodium
ratio (SSP), the salinity parameter
investigated. Evaluate the level of salinity,
corrosiveness and sedimentation of water
was carried out using Langlier (LSI), Ryznar
(RSI), and Aggressive (Al) and Puckorius
Scaling (PSI) indices.

For more investigations, the use of data
processing software such as AqQa was used
to investigating the water condition, which
presents the quality of water for analysis by
displaying graphical quality diagrams. In this
research, Schuler's diagram was used to
determine the potability of water, Piper and
Duro's diagram was used to determine the
type (hydrochemical surface) of water.

Findings and Discussion

The microbiological analysis indicated a
13.3% contamination rate in the water
samples. Contaminated samples were
identified in early May and late July, with one
sample showing fecal contamination due to
inadequate sanitation near the well,
compounded by livestock grazing in the
vicinity. The contamination levels were
found to be within manageable limits, with
chlorination effectively resolving the issue.
Despite minor microbial presence, the water
quality remained suitable for injection into
the distribution network. The results also
revealed that some water samples from the
distribution network were contaminated
during both hot and cold seasons due to a
lack of chlorine in the water supply.
Physicochemical evaluations showed
seasonal variability in water quality. The
lowest recorded temperature was 20°C
during the cold season, and the highest was
25°Cin the hot season. The pH values ranged
from 6.95 to 7.74, indicating slightly alkaline
water. Turbidity values were higher during
the cold season, likely due to fluctuations in
well water levels. TDS measurements varied
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between 214 and 534 mg/L, with higher
values recorded during warmer months,
which could be attributed to environmental
factors such as wastewater discharge and
runoff. Total hardness, which ranged from
148 to 320 mg/L, was primarily due to
calcium and magnesium ions. The alkalinity
of the water also showed a seasonal trend,
with lower values in winter (104 mg/L) and
higher values in summer (152 mg/L).
Water quality were analyzed using AqQa
software, and they were presented in
Schuler, Durov, and Piper diagrams. These
diagrams indicated that the water samples
had high quality and fit for human
consumption. The Piper diagram showed
that the water was predominantly of the
calcium bicarbonate type, with the presence
of strong acids such as chloride and sulfate
outweighing weaker acids like bicarbonate.
The consistency in water quality across
different seasons highlighted the stability of
the ionic ratios, with no significant variation
in major ion concentrations.

To assess the potential for corrosion and
sedimentation in the water distribution
network, the Ryznar and Langelier indices
were calculated. These indices indicated that
the water in Fararat village was prone to
corrosion due to its high levels of dissolved
minerals, which could pose long-term
challenges to the water infrastructure.
Ryznar values ranged from 15.78 to 17.25,
and Langelier values ranged from -4.86 to -
4.194, further confirming the corrosive
nature of the water. However, salinity levels
were found to be low and acceptable,
ensuring that the water remained potable.

Conclusion

In summary, this study conducted 16 tests
on water samples from water resources and
distribution network in Fararat village from
shahriyar city to  evaluate their
microbiological and physicochemical
properties. The results showed that while
most parameters increased during the
warmer months, all values remained within
national standards for drinking water. The
calcium bicarbonate type water exhibited
seasonal variations in ionic concentration,
but the overall quality remained safe for
human consumption. The microbial
investigations showed that although some

contamination from nearby agricultural
runoff was detected, it did not exceed
permissible limits. The water was also found
to be mildly corrosive due to the presence of
dissolved minerals, which could affect the
longevity of metal pipes in the water
distribution system. Ultimately, according to
Iran national standards, the water from the
Fararat village wells was deemed fit for
drinking, with its physical and chemical
properties falling within acceptable limits
for consumption.

Ethical Considerations compliance
with ethical guidelines

The cooperation of the participants in the
present study was voluntary and
accompanied by their consent.

Funding
No funding.

Authors' contributions

Design and conceptualization:  Azin
Paydayesh

Methodology and data analysis: Maryam
Jafari

Supervision and final writing: Azin
Paydayesh, Maryam Jafari

Conflicts of interest
The authors declared no conflict of interest.

Water Resources Engineering Journal. 2025; 18 (65):64-78 66



50 0 3lois I A0 58 N FoF ylius T Qo uige (i g 31 — ook 4ol

9 3 Jlo

SRR Gl e O35 (Slwgy g2 595 a9 ol Qile CulS (o) 2
"oty o3l s pher e
Ol 938 ©lis Gt 9 LN)isrgld angs LB 5 (pand (pudite 18> axgal G315 )
Al peiimle o oMl 35T oKty ¢ ypciimle dolg ¢ comsd (wtipe 09,5 Ll .Y
s VAY/Y Y/ ) il s g,
\Yiﬂ/‘/’ \/\O :‘_5)9‘-3 @)U
VAR Y 2 ey i,

b ol el e o S| (S Olsis & (ooing o abie S eslisial 4y JUBI g3l (tald 240 sde
B g Cdgiio ol aliasd g3 5 295See Sluogad bl oo gl () (A5 o)) Cuanl (o
Sloogad (liasdsSejid 9See cloially (o img ool J Bam s oo (U 1) o] (g2 0%
Al B ytolly cal (Gloj Slyads o izpad 5 S8 bty 0oy ST (S0,55 5 6598

o 9 035 (5 pdiges Ol (slo wges VYFA o)l & ol (o 3,0l L Billae g3y ol )3 2dg
o558 5 (o29y5ee Lo 3590 VO 9 Vo V) o)l dy gl e sl 3l b 3ilas olSitslof] 55
sl 0 e 5393 9 el Ngb ST (gl loged gy O oS pnian i8S )3

0351 Y5 dlox 1 45 035 oanlito 4l g oy (53901 3050 A2 (29,00 Slpogiad gy 3 1 Bl
S 3 I8 295 Ol aSes (gl S 9 b Sogll 905 5 Igm slo)S 5 rie pa> Cale) pas ol (0
0393 nl (b @95 45ud g ol (leand g5 CudeS () Cal 0392 (05,8 Ayl 3 (KiSd S plosl)
el Gl Bl g Syt (Jy ain Jlo p)5 Juad )3 (93900 (s339) )l Lo yral)ly 5100y (lis anle A
Ol s (SlF cllae L cuilns Gy Ol p ki b waS blod 5l g e3gr o 3,5kl e3ga50 4
3905 (Byme (ol Sl 3)l9e (abos 3 1,

bl o oolil LB 5 3,5k o3g10ms )3 Ul kS Ol o 5§ IS 5o & st

Ol g Sl (gl 553 ol&iuwd 3
358 o3lizl Ml &g 4 Alis

e

O

DOl
10.71632/wej.2025.1184078

CabsS ¢ 2950 CupisS 10l Lol
S35 858 2londsS b

it ol 2 ghamms Dkuan o5

Ol e reiale oMl ST oSy pgtinle sy e sard oiges 095 1 St
06152338579 : -l

a.paydayesh@iau.ac.ir : g ySJ1 Cunny


https://doi.org/https:/doi.org/10.71632/wej.2025.1184078

e ¢y liww s 3158 (GLiawrg ) 23395 Al 5 O Bl CopdsS ) 2

a5 )5 i)l 090 55 Mblige ol Cugllas g CuiS IS

ol

oAy ALl g, Y

OleWb! ‘_g)sib; ‘_,.39) -)-yY

Syl gy oy Ol g O e luogad (aw)p jlaie
o3l 5l oslizal b plol aBilel 5 lue liios
w3l Gl Candy oy st S (S AQQA ke Sl yesls
Cap ) Of codS (SIS a8 sl bses ks By ) &S
Cebl ens ez o plS1s Sl Gimgy nl 53 w3 e ) el
(oorbg e 0)lud)) G o a2 9399 5 s 1S ol 0
e ap Slr a5V 5 5l ol )l oad odlisl O
sl 0 48 S0 00 Ol (I 0gm) § (S8, (5y95

o9 Pl (e 9 Gloj VY
VY oo, 5 anle A o5l <y livlojl plsil 5 (gl diged
Odex liwdd 53 oyl )3 sliwgy .l 48 S s VFAY ole 5 I
ord @ly g gl p)bed s e e @y
robad g ShlS Gliwgy 6518 Joe 4l Y 9V JS5 )5 Ll
ol o 0315 Ui Lwgy Jomo (ol 0lgnlo

T8 sl

Sioub
Nl Sk
5] Oa209 04
o 77
s OLks) @
Liw
= VA ey,
e by A o
>
44
Oul8
s pllawl
65 )
pS bl wjlale
B N
m
Sl
Gsoly

Sl gy 8 o - IS5

ol deﬁ) 6)5)‘)5 J’u g/ °)‘}°L° ryas =V S

UE-YA (10) YA Y €+ £ O glie wige (uidg — ol dolibad

oo -

S ol i 5 a8 ol sl (S5 0 Gl (o285 O]
D] el uslanl g 638 candlay 55,06 g sba ol
b (sloygiS 1 (ol 53 o el Ol @lio &y gy
VY 4o « ctligy Slan ool ol b sl o (llinus
VIS (g yiand Wl nald] T lio 4 oz 5 585 3 bk
Wle (od)leS sla g ylow 531 50 G365 yeog S ye 5l duoyd Ar g
oy -[VIed o (59, gl Saels] Ol Gme Jis 4 Jlgwl
» oo ppe gl (asls 5 (S lls O gle 5l s
o it ol by 05 (s dnag Jo 3 (slo S
VT ole oy piags lgie 4 (s S 4 ST [¥ Jel
olil &y dagi Lis (6))sliS slasilony Lol cunl 00l (yne
2 odd 4 a8l e e (I 3 e i ] g 39S I ed S
bl ehn S i sl Ol (> g bty Gblie Ol s
b SIF]0] asl asly ite 15U caiin L ples 5 o el
S dm‘ﬁ 4 e drg g oses sl BT (il 4 gl
ot J| S 0‘92944 ol e ggo9e Coenl ol
a5 i o ol Glgie 3 Sdas dy90 0 glad gl baylixe
olled Gl 5l e (eldl ST (lojgd (sl S g [VIssdi oo
Il 5050 5 lrond oS3 ol i ol J) L [Agd e
hpae Ol ol 5 cuiligy 3 o ditun ot (sla il o
{35 (ool ool (SaS B pae il aw (eoman o
9 w9 Jolse (p om il 2 oS s g b )]
SHYL Coenl | gyl e b oglad pue > 4 olerd
DYLDYLDV 5555

CodeS )90 ) (Slgld Clisid 3l sl 3 Ly e
5 ling) (Slg )3 )eaS B 3 Ol gSee g alends 550
s [V T.DALDALDYLDZ DO ] cosl oss plosil (55008
ol 039 Ol S 390 Camlial j1 (Sl b (45,135 3190 (S0 4
ol 53 el Ol 2)50 )3 (San 5 03l i Sliios ale )
S ajse 3 hlSen 5 Jol Slados [N oly! e sl
Sheldl O ylSen 5 6y Dliios  [YV]ord (gl Saali]
Sllalgl 3 oly ST ()l Sl ol gl izman 5 [YY o) 05 1265
5 OhSer 5 il by iy 4 & 55w 4SS ol
YOTLIYY] el oad plosl (55 (ylSan 5 ()b e

Ol )5 5 lesdsind (ol s 4 GBS ol
Sliwgy ooy ©)9p5 9 Cuenl Cunl ol 4l b gl
g oMo g ddx (gl Al 53 B adx 9 )l
S oS Jpab o logasce o 5l 26 Glaggilon b pSaon
a1 gy o) S35 155 deiz el cdibly_so s o 3l (5lo;
Sl e GimgR ol (s 2390 5 Jgome dvn wcal cowl
5 )bl (aSLS & S (295500 5 (alrowd (Sujd sl el b
390 e o 5938 CadeS oy S g 5 358 Sl g,
Atlo Jolge ol e |y pumass el il 5 KaS &y sl
26 e sla el 1 )L gy 5 )98 ((SNy55 riren


file:///C:/Users/Microsoft/Downloads/Guidelines%23_%5b2%5d_WHO,_
https://fa.wikipedia.org/wiki/%D8%A8%D8%AE%D8%B4_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C_%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D8%B4%D9%87%D8%B1%DB%8C%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D8%B4%D9%87%D8%B1%DB%8C%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%AA%D9%87%D8%B1%D8%A7%D9%86

OIS

tlonsSs 3 slo sl V-

YYY Jao g0 PH ol5wd buwgs PH caslos bawgs Joee 53 Lo
Q2100 Jso giw 938 bawgs @908 Metrohm s s
ol ol bwgs (ECY) 680l cylan g HACH 5,
5 6 S5l olBiulojl 4 3959 g0 > VYe Jae WTW i

Spre S5 by Gamliis ey Sl colls pSojlul sl
odal Cowdy duwle Gyl 3l Bt e b odlitl Jg,S 909
il (B g 039 mjte g pedS Egeoma b ol S (B ]
J el Jolis Jobs 5l asl J5 el 5l 5555 U5 s )
5 Ko Ml ho i Spgat] pE g S5 B
Slaoly JS (lie onn o] liasdsosd b)) e el
Y5105 dplro o sy 51 4 (TDS) canl T 5 Joloxo
TDS=(F+Cl+S04+P04+N0O3+Ca+Na+Mg+ K) + (0.6*
J5ewilid)
clo PAC 882 J1a) gy LS ileg,s olSiws §1 ol 1 osdle
dl"’d%j 5 b yesls polio d);o)‘bjl d‘)‘.’ (Metrohm S i
ol 4 3,5 5l B b ages s odli] ol cla diged )3 39340
WAD 525 olStwd 4 e g 0dud Blo M3 ilé bawgs
S5 Cgm )y 9 (TN (S99 Ol (o2 572
o
s Cud Ale g (adls g (S Sl colan e 4 g5 b
wtw oy 9 (ESR3) bl msw caws (SARZ) uw
30 )18 oy 35901y 39 yiall ol e (SSPH) dy Jolos
il (LSI) a5V Glo sl 5l oslitwl Lis (55,6 ol -
JE op 390 (PSI)eales 5 (AD) LugsS,s (RSI)
V] cé s

cou g -y

Sl 19550 b, @l - VY

sl 013 Bl (9S00 ()32 Aiged Jl Jols @l N Jo 5
D1 55 YE g Coigdyl £ 4 bgyye pls ond osalive 03g)] aiges ¥
56 Sgbe (Sl & 15 digad 3 0ud plosl (sl e ) g
055 3 Lisl iz 5 o e i e 3,5 osalie
orilS (Sagll olo y5 40 45,505 diged g a5 03l awds ol
g lon (clo)S g oo e &S 039 Sb egdne [ Sgll 5l ol L5
A Cons L@ oSbe o L;a?ﬂ Ol il L;:;JT S
Blod §) U g9 caslio ) Sl 05 ol 45 390 AV L aiges
b doys o Cunl S5 pfY 0 ASS 4 32)5 Cue (29,5
295 )10y95 p Sl Cueal g 03 &8y B (5555 L (2955

! Electrical Conductivity

2 Sodium Adsorption Ratio
3 Exchangable Sodium Ratio
4 Soluble Sodium Percent

N

PRCIPNERFRRR

bl pyilS 09,5 Lol (gl bl sl g, 51 S
L3l o (koSS g b ozl Al o) (gl Al iz ja35 g,
(MPN) oSos slass oy Joimo 50 4 Gtale)] gl
sle Jgay olol poae ool 93 (o gl 29290 sl S
Sy wged )3 L pyb (IS bawgte o515 5l (res VLo
les (oo ] (o)

Sl ds o —V-Y-Y

sladiges § Sl VD (Bg) 4 (Ko ol jlord andlyy (gladiges
Vo bey 4 o920 IS (e 4 Ay g 4 ) end aily
s 350 (P-A) Clémjpan by (0lmjesY) g
Cute Gl Sl el YA (b L adg ] o 5LS wlgicd S
celo FA UL 3 508 LS5 pace g canl (Jleas! iolojl 4
d.\gt d.b.)-o -y-yY-v

ENISLay S 5l ey oS 1y Jland aboyo Lialof] sla g plos
oilef] (530 dlspo gl g2 005 odalitio sl 3 LS LS
BGB ceis boro gols adgd o diges I8 ol (gl s
YO slod p celuw YA Gt day oid gudls oS lasro W05 o
sl aded ) (e yo 4 5LS S5 b (553515 a4y
Cute Gy ;0L ()5 Le)S coelw YA I laj ya )3 playsd
Gl Al yo oyl yo

oSS Al g0 —Y-Y-Y

L3l Cute dond (ganb als e 3 a5 Lla Ay (gly als e oyl
5 L5yl Sy diged yd pyadlS Lol 4 35,3 s B i plol
Gl wute wly EC cusS e (g5l o dlg) (ioloj] ases
23l (o (oo Sl p)lS S92y 5 (eSS alsjo ()35 st
sl e @l EC Ulgs Jg cute BGB ass 5148 Jbs
EC oS Lo (gly sl ogbde i sl pyielS 339 4L
&S Le, 5 ol Sl a3 ¥F/0 (slod jd el V¥ ciio 4y

Byyigre SBauils jalgSun (0 los —£-Y-Y
(HPC)

Celyg ey S Sypsre SlapuslglySee (hiled sl
e S Loy & diges 1 2 Llse | 45 S pg s i o3lit
5 843)5 daoxiog 3y ¢y gl Sl uy g 00 039381 R2ZAgar
Celo Y8 e @ oS oo aspn YO sl o gLl 5o

NRRPRRCIN

UE-YA (10) VA Y £+ £ .0 bl owatiges g — cole dnlibind



e s s 9,158 (Sl ) 22397 48wl 9 O @alie S o

45 59 ZAYIY o w503 dliad s & Lpgi oobe o L;:,ﬂ Oleo
)l okl Sk L;’S)g\‘:" bl )I ui Y wl.uo )‘ 05‘.5 C;Lu u.vl
slbos jl Jols 05,Sue 3l oy ol Jleisl olg 0 09 4

A.wl) b.)% ul)ﬁPﬂ, U‘"P 9 u)lmul

5 Aged 93 4 3,5 asuiie a8 Ol diged V& 3l oel Cannts gl
J@ﬁd)]oy)nuduw)lédf.}yb.)?ﬂ&m)u]
(VFYXINe ) o5 Juad & basge (6,505 9 (VNN )00
QLS &5 039 yhio 4Sd )3 39290 IS (30 3)90 93y )3 &S 2p

Dy UT ‘_5)5]] 9 uT @13).\5 [RCR RV

95590 byl @ - Josa

o3l b9

. sl Aoes n s S e & oS pH &b @)
A;L'..°'<" +~9
MPN
- - S 4y 15 pl 0 0.2 7.38 20 1401.09.03 1
MPN
- - S &4y 15 S 0 0.3 7.41 20 1401.09.17 2
MPN
- - S o 4 15 S 0 0.7 7.42 20 1401.10.01 3
MPN
- - St L4915 sl 0 0.71 7.42 20 1401.10.15 4
MPN
- - S s 4415 sl 0 1.3 7.75 20 1401.11.06 5
MPN
- - S &4y 15 FAES 0 1.1 7.32 20 1401.11.27 6
MPN
- - S &4y 15 sl 0 0.25 7.75 20 1401.12.04 7
MPN
- - S & 4915 ts 0 09 7.43 20 1401.12.11 8
MPN
- - S & 4915 ts 0 0.53 6.94 25 1402.01.19 9
MPN
- - S o 4915 pl> 0 0.71 7.23 25 1402.01.26 10
oa9ﬂ
MPN
1-0 1-1-0 -1-1 & 4915 pl> 0 0.63 7.11 25 1402.02.06 11
3
MPN ,
- - S 4y 15 pl> 0 0.2 7.49 25 1402.02.23 12
MPN
- - S o 4915 sl 0 0.87 7.23 25 1402.03.06 13
MPN ,
- - S L4915 sl 0 0.15 7.43 25 1402.03.20 14
MPN ,
- - S o 4915 sl 0 0.71 7.00 25 1402.04.10 15
ol MPN ,
0-0-0 0-0-2 oy 15 pb- 0 1.7 7.34 25 1402.04.24 16
SL PA - 0.7 0.3 7.47 20 1401.09.03 17
SL PA - 0.6 0.38 7.38 20 1401.09.17 18

NE-VA H(10) IA €0 £ .ol qlio wititee suidg s — ol aoliliad 2



OIS

SL PA — 0.8 0.2 7.46 20 1401.10.01 19
MPN -— 0.4 092 750 20 1401.10.15 20

s <4410 — 0.6 0.2 7.65 20 1401.11.06 21
Sh PA -— 05 19 7.64 20 1401.11.27 22
Sh PA -— 0.6 03 743 20 1401.12.04 23
S PA M & kw0 1.3 7.4 20 1401.12.11 24
MPN A plasl 0 0.27 7.57 25 1402.01.19 25

2 2 o3l <4410 -— 0.5 1.00 7.10 25 1402.01.26 26
MPN — 0.3 0.21 7.32 25 1402.02.16 27

St ! 4410 -— 0.2 03 759 25 1402.02.23 28
S PA — 0.4 097 7.69 25 1402.03.06 29
MPN -— 0.6 1.7 7.4 25 1402.03.20 30

St ! 4410 49 s 0 210 7.18 25 1402.04.10 31

03
MPN -— 0.3 100 7.36 25 1402.04.24 32

Gl tlhonbsS 5 Claogad b)) @l Y-
Gl 0 &)1 Y Joda 53 o plsl sl (gyld pdiges 51 Juols doms
X W 'alqd' dw,s.‘g)@ uLa.'.lLo)i @w -y Jg-b;

FLO
‘D
FLO
ol
Al
ol
FLO
ol
RE
FLO
FLO
ol
Al
ol
du}w J.’xa
3

<+ <+ =) =) <+ < © ©° .
S 8 8§ 8 & & 2 2 2 2 38 S 3z =z g g8 %
< < ) ) o o — — .
S 3 8 8 8 & 33 = = = = = = & & =241
o (o] (o] (o] > > po P — — — — — — — — R)__n
(an) o o o . . . . o (e} <o (e} . . . . "
< < < < *“ *“ *“ > < < < < o> P > w Y
) 3 3 3 ot ot ot ot 3 3 3 3 ot ot ot ot

)

s

2,
e v v S ) ) e e S S S S = = S = = O
I I I Q I I I I Q Q Q IS I IS Q K-S

Q:

3
= < < o o o ~ < n % " " © N =~ 0
I et o <t e < ) a < ~ O o~ < < <t A s
=~ =~ ™~ =~ ™~ ™~ =~ O =~ = = =~ ™~ o~ o~ =~ A

2 UEYA 10) YA V€2 £ ol golio uoidgo suidoy — g0l dolibnd



b 9 Ol @l CudsS o)

¥

5

158 glwg, &2

e &)

sk ol

wo/soyuw)
(r
[P sl

00°1SL
00°08¢
00°L09
00°589
00°L8¢
00°6€9
00°56S
9€8°CL9
00°SI8
007529
00°589
00°S19
00059
00589
00°StL

00°CeS

(NIN)
Mﬂmﬁ\u

0
€0
L0
(40
€1
(40
S0
€0
€50
LTO
(40
€0
S1'o
L1

L1

(1/3w)
sat

scoly
0evee
124133
¥8°68¢
Yryic
ST 0s¢E
29°6¢C¢
9 pee
€5°8SY
ce0se
6£°C8¢
91°Sye
L0C9¢
1TL8¢
1{%'18%

S0'96¢C

£00®D)

(se1/8w
e o
0T°€6C
Sy0T
vT8IT
61°SLT
SL'8YI
TLIST
00'9¢T
SIye
6C°0C¢
£6°6TT
19'96C
05'8¢€T
89°6¥C
99°CST

y1cec

68°50C

£0D®d)

(se 18w
e Y
0111
°sTL
Y6
61651
SL9E
[IRY4!
00°CIT

LT1

67881
€5°601
19°9¢1
06°9¢C1
89°LET
99°8%1

y1°081

68°101

£00®D)
(se 18w

00°CST
00°Cel
00'+Cl
00911
00°CIT
00'9C1
00+C1
971
00°Cel
00911
00°0CI
00°CIIT
00°801
0001
00°CIT

00¥01

by

8070
so1'o
c01°0
960°0
101°0
$80°0
880°0
¢60°0
Pero
1o
Iro
[44%0)
I1°0
¢80°0
¢80°0

SIro

Bl

£5Y°06

16°S9

8L8'LL

657001

Y9181

¢S 00l

[Ty 18

¥9°L8

8Tl

09088

Yoy ol

G80°16

99L°CI1

LSYYIT

6L1'6C1

6€€CL

8¢S98

Y8119

LYET19

696°¢L

5Y

sy

Yov ES

6885

€e8

269°¢€9

80¢°L9

97809

YLYS

¥80°69

€889

CLEYS

€Ccro

890°0

[430X0)

00°0

6100

800

801°0

£90°0

Fslao

12831

Y0 191

8C IS

[4 344!

Y9°9¢€1

CLEST

8C1S1

[4%72]!

Y0 191

[484!

0’ ori

y9°9¢1

9L 1€l

88°9¢C1

¥9°9¢€1

88°9¢C1

—sole aolliad

| &l (owidign (Aidg 3

AEXS I

(0) VA

T£-YA



OIS

o o o o o o o o o o o o o o o o 3
— S I\ o ~ — 1e) < < ) o o b 8] > 3 a,
o < > — S — o < N >~ - <t o0 2 3
< 2 ) 0 N o6 o~ — o w N ) S N} v «@

e
o o o o o o o o o o o o o o o o _%

o
o o~ o ©n v o I o o) ~ I ) % ~ — o
N N — = N = < A ° ¢! < o N oQ e e
n 0 Ne) s en — 0 ) s — © < < e} — o
N ) =~ ™~ ~ e ) o) o~ ~ o~ < o0 NS © )
— o — = I o N o n o % © o < o~ o
n 8 o % & & @ ® v &6 a £ & o oo 3 : 4
— o~ " o o e o = o o " 0 v S o) o~ ¥
— — — — — — — — — — — — — — —
I I
o o e — o o v o “ o I o < < o o
- 4 o 9 & = = — L T T Rt B 3
© N= = %) — o o S K — S = S 0 — = %
N A =3 e o A 0) < o~ A Q A A ) A
I A

foN I < cn e ~ 0 o < ~ I I~ o o " — a3
< = N N N N - ' 0 N N < N N — o 1
— — — — — — — — — — — — — — — — 3

Jad > (VFAIVY) dieS e o Cunl (asuiio 3 b diged JS
VRN )5 a3 (VY +/YA) dininy Mo o VF-V/NV/E 3y
P e B J5 (B b pS1as 10T 5 a3 5 59
3 (YEIVA) aiseS Jlado b ol oIy (5w oljae 92 415,65 0 Joud
£S5 had 0 (WEIVY) diui Hlade o AFNNV/E Dy fuad
4 Caus SluyS e sl e (B b (08 03l06 VL Y/V/YY
.B)IJJlI.wI d,Jo MIJ oW D J.&.ou Cgmy 9 Ca] Fﬁlﬁa k.J)lP
PSS Ve misie 9 p)5 (e Vo e predS Sl Slas V-0V
Sl sy, Ol a8 jload 4 S clo diges 3o o Adlo 2
syl )l (Koo 5l og wgllas o j3 g Joud B oy (e e
b)'IJJl @.Jo &S Sy uT NS )L\fw 0D LS)':f b)"JJI @W}S))ﬁ
Jad > i g ) e Vo aeS e oud pldl sl 655
£S5 Jhad > iy e, deo VOV dlniiy Jlado o VFVNYV/E D p
a gy o gl 0 aSid g ols Ol cdlld s aseie VELY/Y/VY
Sl 55 (61 diged Jore S £45 g laes byl g 009y il 33
Cuol Gastino 35 Y Jodo ) dools bl awsly ,ob yel ol 5o

Conl pasede ¥ Jodo )3 a5l g 0ad ()15 @b @ w2y L
Bl a2 Ve i a 0ad (65 0jlal slod (pyidn 5 (kS
o ol g (p)5 Jead IS (il 423 YO 5 (3 Juad oIS
039350 13 Dy 5 o5 (sla oo )3 90l plol bal s 45 ol Line
x5 NI PH (n e 5 0 yeS (izmon A3l (oo i 4230
2 (VYY) ©yalS dipiig .Cawl 0393 YEIY 9 AB/F ol )5 & 35 0l
olo 33 p)S Juad ;3 (+/V0) )9S dineS 9 V¥ ) olo (63 3w Juad
oy 5 ol O Sl g (1581 L Sliis ol lne 45 0352 VF Y
s oyl by et 51 oS (gla digas 5 938 lime. 3513
O i Gas (2al33l g ol OT a3 05 b &5 A3k (o i oy
o Ol O 508 g 00l dgge )b g clale (33, Yl el
Jbo Jglolo o5 Juad )3 5 (FOAOYF) TDS aiciy jlaie [YAJL
VF o) olo yatg 3y Juad 45 a5 (YAF/FYY) )] dieS jlsie g VF-V
Lol g lod 4 bogye oea > TDS 3k le 5l LS, <8 o34,
TDS @l iue 45 Casl 1S5 bls bl dilate lasee
oS bl > gasels] Ol lio dy bgsye (dels Glre l)3 )lj00)
gy e Glug 455 szmen s 4 358 o dlital oy
e gy b 30,50 ixtio (slo ML 5 b sla

UE-YA (10) VA Y £+ £ .0 bl owatiges g — cole dnlibind



e s s 9,158 (Sl ) 22397 48wl 9 O @alie S o

dols gleo lyd o PH olyon 4 ol Sgr bS5 IS ol o
u-)Lw‘).s uaou L)’I 0 W) df:‘)l L;Lmdl)f J.Jﬁ.u;L;o odld ul.w)
Sloss &)1 5 50 JSb 0 aSs g pb sladiges

Durov Diagram
100% 50, Legend
@
TN u 1-Raw
A 2w
&, & T 3Rew
¥ o w iRy
) TOS (gl v SRaw
%, | Ingg e u BRew
Q T o8 32 & 3 8 2 4 TRaw
o 0 o 0 =] 4 0Rew
;mmpf‘;) LI e s e e T T T T
g L
3Raw | 3Raw
gt kr o : = Legoly
2 L
8
EW
o
.
' Y
71
Mo T3
7 v 3Raw
77 "
Durov Diagram
100% 50, Legend
5, 9
2 AV 0 1-Network
2-Network
%5 & 1 HNetwork
v o 7 4-Network
[ 5
% ' 705 (ml) L S-Network
& & éy 1 E-Network
2, F %ggggﬁgggg& & T-Network
R o e v 8-Network
950;3 T T
%’%\ 3
g% 4 LI nlal e
£
8
2
4
o 8-Netwo
v
‘@74; &
oL o
7551
I

78 v

A 6 diged 9> @S> =1 IS
oy 4 aSud g 18 w95 PH polie ol asuie &5 jglailen
VIFA a8 diged (sl FIAF g VIV s digai (gl oallae 0350200
5 e b Ol ganl Cusld cungllas oxiad L 45" 2e /Y 4
Jole clialy IS polie 505 Byl 5l g )l sliwgy 4
)5 wile jbre e STas &S VBe+ ) sieS odgae 4> S
sl G5 Py
bl GBS ) g e @) Lol gy S 5 GLS ol o
Wged a3 A Lloddd 03Iy J1,E AgY S o a4l g pb (sladiges
0395 513)95 2 (A G 5 s digas 0l ylog00 S 5 P15 sl
o)l jl Jols @ls . 35 welS £95 1 i b 0588 Jlai 1 g

(Cl-, SO42) (co5 clasowl cla oul clale  (K+, Na+)

TE-YA(10) VA V€0 £ .ol @bl owiieo by — ol dolibund

S g 039 o b digel dod 53 Sl g Clind (0l ggme
Sgne JAdo ( yieS 3lge I )3 sl 039 jho el i wle
b sl os (515 )5 Jad )3 )l (p piin 9 3 p0 Jab 33 (S
920 Jpad 3 45 g ol> (sla diged pleS (Ggr s Jl
g o onimd (L &S 88,3 )1)8 o jlailiwllre 03gize j3 S
Syl g opd LB

S 85l 9 G VY

53 odal Cuoty (slaodls o pluil livlejl 5| Juols polie ol
o3l T3l Jeols lis .85 )15 () 3,50 AQQA 81 p 5
@b SIS 9 9 SIS o SIS ©jge alil ey ol o b
el Cand

P BI,F )Yy

il e diged j0 Lol e bS5 eamy lis SISyl
Voo ¥ USS 3 aSid g pbb sladiges bl 4 bgye sladl s
P Ol lugy Ol bgrye (cla g0 plo sl osib o3l (L5
bl g ol il o oly o 33 Lol 11 g 4285 )5 o s
Hde Caws (ile ol odimd lis bglad Coll G byt o
[Fa]og 500 & o oy

Schoeller Diagram

Legend

u 1Raw
A 2Raw
T Rew
m 4Raw
v 5Raw
u ERaw
4 TRaw
+ 8-Raw

meqfkg

ey

08

08

50, HCO: + COy ci Mg ca Na+K

P s diged g ol,5s — ¥ IS

Schoeller Diagram

Legend

0 1-Netwerk
2 Network
T Netwark

+ T-Network
¥ 8-Network

meqdkg

ISP

S0, HECO, + €Oy ci Mg =3 Na+ i

Sy gl digei Jowi ol SUd — £ JSS
gyd 1,5 —Y-Y-Y

A2



OIS

SIS gy 9 (S ye5 e S el — T Jgaa

PSI _osls AL _asls omsla asle Aligai oS
RSL LSI

16 422 11.711 16 779 —4 699 17,-L-i
16.707 11 488 16894 —4.737 2 als
17.461 11.364 17.254 —4.752 3_als
16.555 11.893 16.411 -4 331 4..L:'—
15.954 11.335 16.66 -4.86 S_als
16.194 11.705 16.29 -4.4 Gl
15 848 11.854 15937 4254 T—als
15526 11.855 15728 —4.194 8_als
16 945 11 451 17.122 -4 B26 1~.L§,__.:‘
16.247 11.726 16.352 -4 446 2 da b
16.994 12.841 18.413 -5.382 3as s
16.522 11.599 16.709 -4.639 e NPECY
16.371 11.854 16.185 -4.218 5 o =
16.236 11.741 16.188 -4.299 B—as_
15.628 11.82 15.723 -4.162 Tas.o
15.783 11.691 15.918 -4.279 B-as 2

S S Ggey 9 (S ey oo syl O Jsix
w85 Spgo sl gy 3 Cal0dd gy IS gl pls
Sliwgy Sl (el @ie O (S6)95 < (bl sl puwsl 4 gL
BYOIVAY oy snaly il dleda g aipeS sy Uil & )l 8
B =¥ o 30 by (wdl gly blie yolie .5g VV/VOF
ol 4 d2g L aB S Cogo slo gy 3 2g 485 )5 -FIN
Sl 4 a8 glig) Ol el e O (S)ss < il o
4B )5 LS VAR BYOIYYY (o pily yielyl didins 9 aiueS i,
=OIYAY U =¥/VEY oo 55 dopY Ll slp blie yolde g
b sl o3l dunlio g otel Cowds gulis 4 dogi b .0gs 4585 )13
s Sl (slisg) ol gt O (S8 d3250 slojlins L
Sl (sligy b Ol el ke c(y90 s 1 500 Bl 1

D92 50395 5 Collae 9 05 Yl (6595 ]

S35 O SNy — £ Jgao

a3, | EC _aslo | P | SAR _aslo | Aige; A5
C1 751 s1 4.123 1=
c2 607 s1 6.14 2l
C2 387 s1 3.86 3-pls
c2 595 s1 4.283 4 als
c2 £15 s1 5.286 5 pl=
c2 685 s1 5.763 6l
c2 650 s1 5.028 T-pls-
c2 T45 51 4.984 B-pl=
c2 580 s1 6.093 1-as s
c2 685 s1 4.351 R
C 639 s1 4.533 3_as =
c2 632.84 s1 4.565 4 a. s
c2 625 s1 6.136 S_ast =
c2 615 s1 4.774 G-as_
c2 685 s1 5.961 T-as b
c2 532 s1 4268 8 as =

o dog b oy (HCO3,C03) Gams clasewl clile I iy

sl G ey s 4 e mulS o 2929 Vel Ol
LIV gV el 039 aslllas 3)50 adlais )3 &5l )

Piper Diagram

Legena

m 1-Raw
A 2Raw
I 3Raw
m Raw
v BRaw
m ERaw
+ TRaw
+ 8Raw

Legend
0 1-Network

2Network
I FNetwor
T 4Network
2 SNetwort
I E-Networc
* T-Network
 B-Networt

% B B & g §F & 3
EE A ww
—Ca —

S 5l digad b o1, SLd = A JSS

S5 Dty 9 (SN p9d (S 39 oy p2 €T
UJL.;)J&,J‘“%;I ool mibio 5 gy 0500 9 JWal 000 4y an g b
4t L logase 5 aie cpl ) VLSl g g oy 208
3 ol LY 5 (638 gus) 5 (50,8 o] el pogy (o318
oty Jl (o atilse Gl oly o odel ey S
sl S8y ol oy ol S8y e
—o0 S Sl S ) Cand Ol gl 42 )3 xia LS 4 5Y ]
055 Casledl iz (Lol pite plgie 4 PH jloslizal b o sl
ol Ly bl o oy B3I (e il ol 09800 03;
Sl 4w oo Gl (o5 Sygo 4 ]y ol g 02 dtgy S5
PH g 8ly O PH 0 gl s o3 e g5 (sla il ;00
o leg il aimd o Ui |y andS Slu S bawgs o glosl O
5 S 1) ol 5 eeds clale PH g ol jelily 51
oMa L g5 00 ol iled o o ol S g
Sl sl Cagn 4 g Hlade iSlas g o3 O (6,80 cud b
e jl odal Conds gl 15 o lo |y 398 LSts Wlgs o Ol 5o
0,5 BLIY 5 ¥ Jolia )3 o Cudlyyy (slaaiged (6)98 (owy

UE-YA (10) VA Y £+ £ .0 bl owatiges g — cole dnlibind



e s s 9,158 (Sl ) 22397 48wl 9 O @alie S o

ey o 36 5 (Sl M 4 Jljél 4 ot o8 5l Jlo>
3 olen ) (&S slo el Gl g ejnj s

Oigi B Jgwol 5l Sapm SWST SlaaMe
LZ 9 4\5[4]99‘.) Cogo & )“’l> dA-Q?U 2 ulf.)ufuf)tm LS)KA-“

ol 0390 bl cols,

o ol
ol 0dds ol e B din g bawgs pols G0 4 i

OB Ny €S )lin
o2y ool il g i g kel adlisilopenl 5 (kb
(S mye il 3l i ales (B)S 9 ©)llai ¢ g piee

&lo ol
o391 gilin Lol wigSym 236 ols alia (o atag bl b

ol

References

1. A. Salari, S. Khanzadi, and Z. Rezaei,
“Nitrate and Nitrite Concentration in
the Drinking Water of Some
Universities in Iran,” Journal of
Nutrition,Fasting and Health, vol. 8,
no. 3, pp. 141-144, Sep. 2020, doi:
10.22038/JNFH.2019.42454.1212.

2. WHO, “Guidelines for drinking-water
quality: second addendum. In:
Recommendations, third ed.,” vol. 1,
2008.

3. J. M. Balbus and M. E. Lang, “IS THE
WATER SAFE FOR MY BABY?/’
Pediatr Clin North Am, vol. 48, no. 5,
pp. 1129-1152, Oct. 2001, doi:
10.1016/S0031-3955(05)70365-5.

4. A. Narayana and V. Bhargav, “ A
Review on: Assessment of
Groundwater Quality as Drinking
Water Sources in Chikkaballapur
District,” vol. 13, no. 4, 2024, doi:
10.15680/1JIRSET.2024.1304361.

5. F. Ganji, H. Kamani, M. Ghayebzadeh,
H. Abdipour, and H. Moein,
“Evaluation of physical and chemical
characteristics of wastewater and
sludge of Zahedan urban wastewater
treatment plant for reuse,” Heliyon,
vol. 10, no. 2, p. e24845, Jan. 2024,

TE-YA(10) VA V€0 £ .ol @bl owiieo by — ol dolibund

e § 5 s L
529,50 (oop gz Sl gliog) Ol Sl digai V7 adlllas oyl )5
CatS I epp 85 B Glesdsiid ol
Jad 3 (639m0 69y s b jralyly STl (Lt (oo sy 58
e 3,5l 23g15x0 33 el ial3dl 5 a5 Jg 5,15 L p,S
2l plo cuils O Ol p gl 186 S bld 5l g o9
5Lkl 039z 13 by ol dod Ol oy Jlas 1 a8 ol LS img sy

Colin e ol paadS Sl S 3190 den 13 Ol L g 039
e a5 39y 6w jlome 0355 (o YL & (63,150 10 oly S5 Sl
5 @ik e oy @ ol Sy (Sl el )
5 098 chle g ailate o ) (g5y5lS (a5 S pien
9 SIS o (pej (SdF > 4 Sl ey, > Sl
5ylbiwl 03gdzs 3 (Jg 039 YU (oS oliowds 365 51 2L oolaiul
e do i 4 b diged 0 i g Sllgw clale g )8
2 Sllgw gla 365 1 oolai] g (awolid (peoj 8l &S D9y o)

)lni )‘ ool J‘uu.w)ﬁ 5 A5k 09 ui LA‘”‘ J:J.) .bly‘_;oé.ejam
et G 45 13 e 255 o 5y o 3 e

ol gy o odlil o g 4 oS B S 4 g )

doi:
10.1016/].HELIYON.2024.E24845.

6. M. Amiri Gharaghani, A.
Mohammadpour, M. Keshtkar, A.
Azhdarpoor, and R. Khaksefidi,
“Quality evaluation and health risk
assessment of drinking water in
Minab County: hydrochemical
analysis and artificial neural network
modeling,” Environ Sci (Camb), vol.
10, no. 1, pp. 250-262, Dec. 2023, doi:
10.1039/D3EW00525A.

7. K. Godini, K. Sayehmiri, G. Alyan, S.
Alavi, and R. Rostami, “Investigation
of Microbial and Chemical Quality of
Bottled Waters Distributed in Ilam
(wester Iran) 2009-10,” Journal of
[lam University of Medical Sciences,
vol. 20, no. 2, pp. 33-37, 2012, doi:
10.18869/ACADPUB.SJIMU.

8. ababaei, fghafarizadeh, h normoradi,
k ahmadi angali, m moslemnia, and j
salimi, “Investigation on the Microbial
Quality of Water Treatment centers in
Abadan City,” Journal of Ilam
University of Medical Sciences, vol.
22, no. 4, pp. 132-140, 2014, doi:
10.18869/ACADPUB.SJIMU.

9. M. Farhadkhani, M. Nikaeen, B. A.
Adergani, M. Hatamzadeh, B. F.
Nabavi, and A. Hassanzadeh,


https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://jnfh.mums.ac.ir/article_14399.html
https://www.who.int/publications/i/item/9789241547604
https://www.who.int/publications/i/item/9789241547604
https://www.who.int/publications/i/item/9789241547604
https://www.who.int/publications/i/item/9789241547604
https://pubmed.ncbi.nlm.nih.gov/11579665/
https://pubmed.ncbi.nlm.nih.gov/11579665/
https://pubmed.ncbi.nlm.nih.gov/11579665/
https://pubmed.ncbi.nlm.nih.gov/11579665/
https://pubmed.ncbi.nlm.nih.gov/11579665/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.ijirset.com/upload/2024/april/361_A%20Review.pdf
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://www.sciencedirect.com/science/article/pii/S2405844024008764
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://pubs.rsc.org/en/content/articlelanding/2024/ew/d3ew00525a
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/browse.php?a_id=697&sid=1&slc_lang=en
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://sjimu.medilam.ac.ir/article-1-1415-en.html
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers

OIS

10.

11.

12.

13.

14.

15.

16.

“Assessment of Drinking Water
Quality from Bottled Water Coolers,”
Iran ] Public Health, vol. 43, no. 5, pp.
674-81, 2014, Accessed: Nov. 08,
2025.

S. Sorlini, D. Palazzini, J. M. Sieliechi,
and M. B. Ngassoum, “Assessment of
Physical-Chemical Drinking Water
Quality in the Logone Valley (Chad-
Cameroon),” Sustainability 2013, Vol.
5, Pages 3060-3076, vol. 5, no. 7, pp.
3060-3076, Jul. 2013, doi:
10.3390/SU5073060.

M. H. Dehghani, M. Ghaderpoori, M.
Fazlzadeh, and S. Golmohamadi,
“Survey of Bacteriological Quality of
the Drinking Water in Rural Areas of
Saqqez City,” Iranian Journal of
Health and Environment, vol. 2, no. 2,
pp. 132-139, 2009, Accessed: Nov.
08, 2025.

hasan amirbeygi, “principles of
treatment and water health,” 1st ed.,
andysheh rafee press, Ed., 2004, pp.
16-50.

A.Ram, S. K. Tiwari, H. K. Pandey, A. K.
Chaurasia, S. Singh, and Y. V. Singh,
“Groundwater quality assessment
using water quality index (WQI)
under GIS framework,” Applied
Water Science 2021 11:2, vol. 11, no.
2, pp. 1-20, Feb. 2021, doi:
10.1007/S13201-021-01376-7.

M. R. Goodarzi et al., “Water Quality
Index Estimations Using Machine
Learning Algorithms: A Case Study of
Yazd-Ardakan Plain, Iran,” Water
2023, Vol. 15, Page 1876, vol. 15, no.
10, p. 1876, May 2023, doi:
10.3390/W15101876.

M. Hosseininia and R. Hassanzadeh,
“Groundwater quality assessment for
domestic and agricultural purposes
using GIS, hydrochemical facies and
water quality indices: case study of
Rafsanjan plain, Kerman province,
Iran,” ApWS, vol. 13, no. 3, p. 84, Mar.
2023, doi: 10.1007/S13201-023-
01891-9.

G. Panahi, M. H. Eskafi, H. Rahimi, A.
Faridhosseini, and X. Tang, “Physical-
chemical evaluation of groundwater
quality in semi-arid areas: -case
study—Sabzevar plain, Iran,” Sustain

17.

18.

19.

20.

21.

22.

Water Resour Manag, vol. 7, no. 6,
Dec.2021, doi: 10.1007/S40899-021-
00576-Y.

Z. Yousefi and H. Sahebian,
“Assessment of chemical quality of
drinking water in rural areas of Babol,
Northern Iran,” Environmental
Health Engineering And Management
Journal, vol. 4, no. 4, pp. 233-237, Oct.
2017, doi: 10.15171/EHEM.2017.32.
A. Abbasnia et al, “Evaluation of
groundwater quality using water
quality index and its suitability for
assessing water for drinking and
irrigation purposes: Case study of
Sistan and Baluchistan province
(Iran),” Human and Ecological Risk
Assessment, vol. 25, no. 4, pp. 988-
1005, May 2019, doi:
10.1080/10807039.2018.1458596;
WGROUP:STRING:PUBLICATION.
Z.Rezaei, S. Khanzadji, E. Shamloo, and
A. Salari, “Evaluation of
Physicochemical = Parameters of
Drinking Water and Investigating the
Performance of Several Purification
Methods on Water Quality of Some
Universities in Iran, 2022,” Journal of
Nutrition and Food Security, vol. 8,
no. 3, pp. 360-367, 2023, doi:
10.18502/JNFS.V813.13282.

M. Qasemi et al, “Characteristics,
water quality index and human health
risk from nitrate and fluoride in
Kakhk city and its rural areas, Iran,”
Journal of Food Composition and
Analysis, vol. 115, p. 104870, Jan.
2023, doi:
10.1016/].JFCA.2022.104870.

N. Jaafarzadeh, M. Panahi Fard, S.
Jorfi, and A. Zahedi, “Carcinogenic risk
assessment of nitrate contamination
of drinking water resources in South
Provinces of Iran,” Int ] Environ Anal
Chem, vol. 104, no. 2, pp. 251-260,
2024, doi:
10.1080/03067319.2021.2019720.
S. Abolli, H. Soleimani, M. Askari, M.
Ghani, V. Oskoei, and M.
Alimohammadi, “Health risk
assessment according to exposure
with heavy metals and
physicochemical parameters; water
quality index and contamination

UE-YA (10) VA Y £+ £ .0 bl owatiges g — cole dnlibind


https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/278044454_Assessment_of_Drinking_Water_Quality_from_Bottled_Water_Coolers
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://www.researchgate.net/publication/276946995_Assessment_of_Physical-Chemical_Drinking_Water_Quality_in_the_Logone_Valley_Chad-Cameroon
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://ijhe.tums.ac.ir/browse.php?a_id=162&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://www.iranketab.ir/book/130613-principles-of-environmental
https://www.iranketab.ir/book/130613-principles-of-environmental
https://www.iranketab.ir/book/130613-principles-of-environmental
https://www.iranketab.ir/book/130613-principles-of-environmental
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://link.springer.com/article/10.1007/s13201-021-01376-7
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://www.mdpi.com/2073-4441/15/10/1876
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s13201-023-01891-9
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://link.springer.com/article/10.1007/s40899-021-00576-y
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://ehemj.com/article-1-294-en.html
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://www.tandfonline.com/doi/abs/10.1080/10807039.2018.1458596
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://jnfs.ssu.ac.ir/article-1-684-en.html
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/363138819_Characteristics_water_quality_index_and_human_health_risk_from_nitrate_and_fluoride_in_Kakhk_city_and_its_rural_areas_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://www.researchgate.net/publication/357616140_Carcinogenic_risk_assessment_of_nitrate_contamination_of_drinking_water_resources_in_South_Provinces_of_Iran
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml

e s s 9,158 (Sl ) 22397 48wl 9 O @alie S o

23.

24,

25.

26.

27.

28.

29.

degree evaluation in bottled water,”
Int ] Environ Anal Chem, vol. 104, no.
19, pp. 1-18, Mar. 2023, doi:
10.1080/03067319.2023.2191194.
M. Nouri and A. M. Faraj, “Monitoring
and assessment of water quality in
Tehran city using physicochemical
and microbial indexes,” Journal of
Applied Research in Water and
Wastewater, vol. 9, no. 2, pp. 121-
124, Dec. 2022, doi:
10.22126/ARWW.2022.7066.1229.
A. Shahryari et al, “Fungal and
bacterial evaluation in drinking water
distribution network and their
association with physicochemical
parameters,” Desalination Water
Treat, vol. 319, p. 100440, Jul. 2024,
doi: 10.1016/].DWT.2024.100440.

S. Amini, M. Rafati, and M. Sayadi,
“The physicochemical characteristics
of well water samples in Lavasanat
region, Iran,” Journal of Advances in
Environmental Health Research, vol.
7, no. 3, pp. 178-186, Jul. 2019, doi:
10.22102/JAEHR.2019.176005.1128.
Y. I. Memon et al., “Statistical analysis
and physicochemical characteristics
of groundwater quality parameters: a
case study,” Int ] Environ Anal Chem,
vol. 103, no. 10, pp. 2270-2291, 2023,
doi:
10.1080/03067319.2021.1890064.
S. Joorabian Shooshtari, K. Shayesteh,
M. Gholamalifard, M. Azari, and J. I.
Loépez-Moreno, “Responses of surface
water quality to future land cover and
climate changes in the Neka River
basin, Northern Iran,” Environ Monit
Assess, vol. 193, no. 7, Jul. 2021, doi:
10.1007/S10661-021-09184-X.

D. Dohare, S. Deshpande, and A.
Kotiya, “Analysis of Ground Water
Quality Parameters: A Review,” 2014.
S. Selvam, G. Manimaran, and P.
Sivasubramanian,  “Hydrochemical
characteristics and GIS-based
assessment of groundwater quality in
the coastal aquifers of Tuticorin
corporation, Tamilnadu, India,” Appl
Water Sci, vol. 3, no. 1, pp. 145-159,
2013, doi: 10.1007/S13201-012-
0068-8.

NE-VA H(10) IA €0 £ .ol qlio wititee suidg s — ol aoliliad VA


https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://scispace.com/papers/health-risk-assessment-according-to-exposure-with-heavy-1r6wfzml
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://arww.razi.ac.ir/article_2431.html
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://www.sciencedirect.com/science/article/pii/S1944398624004739
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://jaehr.muk.ac.ir/article_93349.html
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://www.researchgate.net/publication/349914801_Statistical_analysis_and_physicochemical_characteristics_of_groundwater_quality_parameters_a_case_study
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
https://pubmed.ncbi.nlm.nih.gov/34114114/
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.isca.in/IJES/Archive/v3/i5/3.ISCA-RJEngS-2014-24.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.isca.in/IJES/Archive/v3/i5/3.ISCA-RJEngS-2014-24.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.isca.in/IJES/Archive/v3/i5/3.ISCA-RJEngS-2014-24.pdf
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India
https://www.researchgate.net/publication/235761541_Hydrochemical_characteristics_andGIS-based_assessment_of_groundwaterquality_in_the_coastal_aquifers_of_Tuticorincorporation_Tamilnadu_India

