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Abstract

Background and Obijective: Drinking water pollution has become one of the most important issues in
everyday human life. This study covered a 1580 square kilometers area. In this research, the quality of
Varamin drinking water was studied in terms of heavy metal contaminants including lead, zinc, arsenic,
and cadmium.

Material and Methodology: In this study, 30 samples of Varamin drinking water were collected and
analyzed using ICP-OES EOP after preparation in the laboratory. The map of heavy metal distribution
was prepared using Arc GIS to determine the degree of heavy metal pollution and distribution in the
region’s drinking water. Two indices of Heavy Metal Evaluation Index (HEI) and Heavy Metal Pollution
Index (HPI) based on concentration and heavy metals in the region proportionate to the maximum
allowed concentration for drinking were used to determine the degree of regional drinking water
pollution.

Findings: The results of the study on heavy metal contaminants including lead, zinc, cadmium, copper,
arsenic, chromium, and iron using two methods of pollution index evaluation showed that the heavy
elements were less than 10 according to Heavy Metal Evaluation method and the pollution degree was
low. The results of Heavy Metal Pollution method showed that these elements were at pollution
threshold value in most stations under study.

Discussion and Conclusion: Based on the zoning in this region by inverse distance weighting (IDW)
interpolation in ArcGIS, it was concluded that the highest degree of heavy elements was in northwestern
and western part of the city and the lowest degree was in northeastern part of the city.

Keywords: ICP-OES EOP, heavy metal pollution, world health organization, Varamin.
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Figure 1. Study area and sampling points.

L oS olyls clle cd S salss 3 anylis 5,00
b g 5ol ICP-OES EOP ol%cws

Sl 25, slaesls

OSs Olls 4 O (Sogll az 0 Sbj)l sl adllas ol yo
il b)) ety wiile plaals 5l oyl B)las Cox
solatwl (HP) (5o ol3ls Sl jasli g (HED 5
o i cile & s b HPL 5 HED slo s ls o
Ot jlre il iSlas 4y Cas dilie o S SI5l8
azmo e Wl 1 Ol S oS e 5yl gl o
oS I35 Sogll asls

ol ol CeaS anas; lp oy, o HPL asls
Sl3le 51 lgice Ll ol 5l ool b sl (S 3l3
HEI [asls acolbro Lo S s bl cadlos o 1) oS
S ol Ol eSS (ot ; 4 S o0 5
o8 Al T LS Llyd 5 i S s oeSi l3l
waseie WHO Lug clLS jle o> piSlas a5 ol

Lodls (5910,5 g 5,18y Aiges
30 9 Cawl Cmalyg o (6] AU (9,0 ol Aiges Ban axels
Sl gz (ol ) L )10 aiges g 5l Bdos
Uhgy cpld anlys solitel 5oy wge slo (sleilSe
s 1 il oSt gl ool agl ails bl s (o lol et
dged slo alyje uizman 5 oelys et Sl lejle 5 (sl
aihie Yoo Sl plales)lS adsl s Gululy asl (oo s 52
Sl omiw gl O slo dged sl a5 1o Aiges
P kol e b el Ol (G sle sk 5o K
10 diges By, (51 diges 5| sl salgs (5550 e
Olipabl jslaie 4 o nlys atd ST g 5 5hie ST L
sle aiges 5 plaS ja 4y oul atils y gle wged Conis
Ya o PH B o aslol oy /1 F s ol dlop
Shils clile i Caz oad 6yl pez b digel sy
Ol S pele olfuils clag saSiily oKisle;l
il Gl @l ColS S8 gl Wed o0 Jie
L )55 diges g0 olaxd 0,90 o 40 ofisle;l o uKiw

LS sl aiges s g Jlo,l olislej] @ perali oz



LR g (cnbs (Gowgo

oY 5l 5 0 loh e § banzeo g ylusd]

Ny

I adlge o lasbinl jlaie S g pll adlge clale M; dolas (p
el 03901 p 8o ks 4 OT sl HPI>Y - 51 el o
Slils gy Sogll s alial Lo oI wsl HPIY . 5
a Sogll wdls Ol sl HPISY - ST gols 13 5w
Ll S l518

S0 digad grosls Julox g 4 joxi

ol slraisai o (pSiw DI sla sl L)l mbs
s 030 o Yo 30 02 568l 60 Sl oalatl by (el 5 50
s (Sogl az o obs)l lp e ol jo 285 13
s wile lagasls I glaghs, 5l b o S
K il (Sl a3l 5 (HEN) (w35 05
5 oS ol by boasls s eslidd (HPD
Ol oo o cdale 4 azgr b S lils Soll
9bg0 (e Jlome IS (s 4 S il )3 (S
el 48,518 2l 0 )50 aSLE 90 (Rl V) slaJSs po
oS SI515 o3l sy 3 el o s slo )
ShIs VY-Y-YA-YA laolSins] a5 ams o olis (HEI)
5 il Lol ple 4 Cod a2y JB polie
s gy 5l eslizal b gaims (l 45 o ploxil (sla s s
Y sloolSil a8 ols olas (HPD ouSew ol Sogll
3500 oKl 4 a5 5YL polie (glls YA-YYV-1Y-Y
S0 odgazme sla diged 3l Jol> oliendss) mls aitus
Sl cdale saxmsylis a5 ol osel V Jgaz o adlle

Gl axfllas 5,90 ddlaie 00game ;0 35250 (pSiw

oolital LS 315 31 558 (sla bl dnslone 53 (Ll ot
] 005

Cewd ay ) aoles HED O lile ol el
2l e

H, M)

n
HEI = z
i=1Hmax

Hipax 5 el ol oads s pSoslasl Jlaie He ] jo a5

FoS HED a5 590 0 ol pl T2l jlme cdale iSTas
Soallaz o il Yo b 1w oy oS (Sogll azyo wil Ve
ol ol Sogdl as 0wl Yo 5l i 9 bwgie

HPI (ufoww wlpls Sogll aslis

Sl 3ol o (V) S DIl (Sogll (asls alne L
Sogll azls 05 ezt pludl cdls (595 2 1y St
e S5 51 S 5 536 dslons (la by 5l St D318
23k o ol oMl (s T s ksl Ol IS eohS
S WHO il slie  anlllas 350 sloolSi! (ol
Zég.iu’.o Cewd 4V dolae

M

arlme (Sl bl losles 3 bl 5 lailil usSns
. 1
.)}uJLsA Ml;bo Y aoles CJ)}.A

M:
Qi =< +100 ™

L

Azl 590 03guxe GLrdiged (o leouwliol) gl -V Jgu

Table 1. Geochemical results of the samples of the studied area

Sample (ppb) Cr (ppb) Cu (ppb) Fe (ppb) Pb
) VAL £/ IR YIY
Y ARTRS a8 Fele Y/IA
Y \Y/. \Y/. Yo/ A4
¥ AR YL £a/. VY
[ \V/- YA/« A4/ /A
4 V4/. £l YA/ \IY




YY/- Y/ ay/- YIvY
AF INE YA/l- YN
Y/ 7l FN - Y4
YA/ AF A/~ Y/¥
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AL YIA VFY/. YV
Y¥/- YIY V5 Y/t
/- a/f VYVE/. Y/
q/. AR 4K YY
YY/. VE/. AY/. Y/A
Yv/. Y&l av/. v/a
YY/. Y/ AV Y/
Y/ VE/- AT YN
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AN YV a¥/- Y/¥
MK VEIY YV Y/
Va/. Vv/a AN YV
Y¥/- VA AY/- Y/
Y&/ \lid 4K Y0
VAL Iy YA/« YIA
Ya/. VE/- \ATR YN
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/- Yv/- V-V \AS
Y/ Y/ Y/ \tla
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Figure 1. Evaluation index of heavy metals in the studied area.
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Figure 2. Heavy metal pollution index in the studied area.
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Figure 4. Lead zoning map in the studied area
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Figure 3. Copper zoning map in the studied area.
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Figure 6. chrome Zoning map in the studied area
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Figure 5. Iron zoning map in the studied area
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