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Abstract

Background and Objective: Nowadays, pollution of groundwater by heavy metals is encreasing. Heavy metals are one of
the most widespread cause of pollution in water and the presence of increasing levels of these metals in the environment is
causing serious concern in public opinion owing to their toxicity.

This study aims to assess the concentration and distribution pattern of heavy metals (Cadmium, Chrome, Nickel, Lead and
Zink) in groundwater of an industrialized region in Eslamshahr which located in the southeastern of Tehran

Method: Presently, groundwater is the predominant source of drinking water in this town. For this purpose, 92 samples were
taken from 23 wells in 4 seasons.The concentration of heavy metals in the samples was measured by flame atomic absorption
spectrophotometry. ARC GIS software was applied for preparing the distribution patterns.

Results: The results showed that chrome and zinc concentrations were lower than the permissible level in the drinking water.
However, the concentration of cadmium in 8.7% of samples taken in winter were higher than the permissible level
determined in drinking water standard of Iran. Nickel concentration in winter was 8.7% higher than the permissible level.
Lead concentration of samples in 47.8% and 4.35% of samples taken in summer and winter were higher than the permissible
level, respectively. The high level of water pollution in southern part of Eslamshahr is attributed to the large number of
industries, big farm lands, application of chemical fertilizers and the pesticides containing heavy metals, busy main and
secondary roads , and most importantly, the hydraulic slope from northwest to southeast of this region.

Keywords: Heavy metals, Groundwater pollution, Distribution, Industrial activities, Farm activities.
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Figure 1- Location of sampelling wells of Islamshahr
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Table 3- Concentration of heavy metals in the groundwater of Islamshahr in various seasons
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Figure 2- Comparison of cadmium concentration in groundwater of Islamshaher with WHO guidance
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Figure 3- Comparison of nickel concentration in groundwater of Islamshaher with WHO guidance
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Figure 4- Comparison of lead concentration in groundwater of Islamshaher with WHO guidance
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Figure 5- Comparison of chromium concentration in groundwater of Islamshaher with WHO guidance
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Figure 6- Comparison of zinc concentration in groundwater of Islamshaher with WHO guidance

bl 5 g d ddlate ot slan )0 g Cenl 0p0 S
oo VE— o XY MOIL spg, S o/ <V 0A=+/- - FAAMG/L :pgu00l S
cloYA=efo Ay MO/l oy /e NNY=o/eepamgll ) S

ol f0--1-v¥mg/L s,

Ol bl 9y 5 pS BlE Jlade 75 B 0)led (slalagel 4 4z
Olesbos 3jlaibisl a5l 5iml 9590 eSim SlE clale GSTlee loges

g oy Blas g (WHO)  Jlez cuslage
205750 (i el Sl el AY s (S Sl clile (o Siks
Y oyl US55 oyl 0kl b alio o sgiedlnl (lias s

0.06 -
0.05 -
0.04 -
LI
. = 0.03 -
- = 0.02 %
B TTo28zdg
— [ i
=l 001 - 28283
ss s
Wl et o | sl
cd

0.05
0.05

0
=
<
<

0.0059

v

s 318

Ol 25l b pgediodnl (oo 325 ST 33 craiions I3 AL (3 ilen dunnylio —V S
Figure 7- Comparison of the average concentration of heavy metal in groundwater of Islamshaher with Iran standard



ailate (5 o5z )0 45 393 (oo o3 pgeadls Ll (e Loz U H slaadbl 5 xio Gloodlol (s5,5liS glio )b 5l pssedls pgmosls
e glacadled aalllas 5 )50 allate o el a5 8 b el 0l Sl sy Jad 50 Laols 5l aoys VY 10,098 so baoae o)ly Sose
S9-i Jalge 5l algs oa a5 03I 0929 (65,9LAS gy Sbo e 5 00 ctr WHO) gz coslagy ol 3l am 5l 5 psessls
Selsrted b 2979 Cle 4 Caled 0 5 Wbl (heoi ) Soo] & pgeslS oy ploml Slidos 5| (oS slas Ll widgs (+/+ =¥ MY/IL) &y &jlas
2 5 Gl Glaldl sl anlllae o590 allaie )3 (Byd oz 4 o Jled ccbale v a4z o)l )3 ol 5,0 b g 0 bl o> 5l 5 e pasesls clale

el onh ogi dilate (e 25 o] ol alols s canl oud ools HLas VV-A JISS1 5 bty Juab o pgrasls

latitode{UTM)

Jooginude(U/TM)

M b 5 ptpeadlasl slooly ponedls’ ST —A JSCb
Figure 8- Distribution of cadmium in groundwater of Islamshahr in spring
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Figure 9- Distribution of cadmium in groundwater of Islamshahr in summer
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Figure 10- Distribution of cadmium in groundwater of Islamshahr in autumn
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Figure 11. Distribution of cadmium in groundwater of Islamshahr in winter
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Figure 12- Distribution of nickel in groundwater of Islamshahr in winter
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Figure 13- Distribution of lead in groundwater of Islamshahr in spring
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Figure 14- Distribution of lead in groundwater of Islamshahr in summer
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Figure 15- Distribution of lead in groundwater of Islamshahr in autumn
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Figure 16- Distribution of lead in groundwater of Islamshahr in winter
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