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Abstract

Background and Objective: the aim of this paper is the assessment of groundwater with respect to
the chemistry and its subsequent impact on groundwater quality for drinking and irrigation
consumption in the Qheydar area, Zanjan Province.

Material and Methodology: In order to determine of physico-chemical parameters, anions, cations
and heavy metals were sampled from the water sources of the study area and measured by different
methods.

Findings: The groundwater facies in the studied area belong to the bicarbonate to chloride type and
generally hard due to the total hardness, Except for 2 Samples the others have hardness. In terms of
EC and sodium adsorption ratio (SAR), Na% and residual sodium carbonate (RSC), the groundwater
is Very salty in more of samples and totally unsuitable for agriculture. Moreover, dissolved heavy
elements and lons kind of As, Se, NO3z and SOaconcentrations in the groundwater of the Qheydar area
have the unsafe limits which recommended by the WHO.

Discussion and Conclusion: Based on ionic ratios, Gibbs diagram, saturation index and multivariate
analysis for indicating the sources of inorganic solutes in groundwater indicate carbonate sources and
ion exchange have the greatest impact on water chemistry in the area. The metal index (MI) showed
that some samples were non-drinking. Also, the results obtained from factor analysis showed the effect
of salinity, agriculture, geology and faults in the Qeydar study area.

Key words: Hydrogeochemistry, Groundwater, lonic Ratio, metal Index (Ml), Gheydar.
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Figure 1. Geological map of geydar area and its composition in central Iran

PH a0 oo 0 #0 S5 pis ol b (9515 a5 bgs o diges 90

IRV JP-R VW[ G
i) oo T+ L1y lais il o o tignd >
OiamST oo PH o ooliiwl 0l sos o9 auml 3 51 a8
Jemslsy g (Jodone aal> olge IS¢ SG oS colan ¢ Joloxe
Hge oS b Iy & a0 4 ddigel (Eh)y Seals- iolus]
L ol (slagpls ale s, (5 o3l Wiy ol
) oolizul b caslds 5 (IC) L s 5051 JCP-OES o5
oKwo Ja_..dss U‘i'_"" )_.ol...c 9 sj_u‘.ny‘ )5_7‘).».»3 oo
SBLasST 5 wlids; lojle oKiule;l o (ICP-MS)
5 = sl yuhl 0 5 (g mSosladl jeiST Jase
55 adlls sy5 s polie (S s isslS s sl aloand
\ JjA_? 90 0590 LgL{bw 9 choL? 6‘)-.‘ )szﬁ IRTRESY

ol 00 od)s—‘

oot ot b N300-330W ailace sla L5 sunc ais,
Gla 59,53 nax jemme g, b Liul, oo a5 el 15°-40°
03 5 @) Gl aigg 0 4l ol sl dilate)s 955
95 455,53 (o5 0SS S 3529 (VF) 3l 18
ol S re) (S g0 JKD i L olyan ()]
4>l opl )0 092 ge (Siw axly (n SeneS Cewl 0als adlais
Sedygalie glaSiw ol Gl w5 K Glacaeglss
Sl o Sewlygs 4 glete Y wiile 5 Gl 5 lasal
29 ol locdsey laSal wul S cdlil 5 eyl
@ bt gl wile e Glaasly 5 Sel ()l coly
we slecdpl bols 55 aly (o inaz sl ugeesS

D)l e yol>
sloygn )0 (oo ol diges O olosd chadir g ol Y 5
aiges ;o o bl ol 1 (Y JSCS) 00,85 cudloy VYRR
9 5d 09,Kee +1F0 LA L Ol diged g0 Jold ond culs



Yay e (2 looaig youd (5o ol oS 41 o) ) O CanS’ S5

Sad el gl we bolil ol

I e

N Fantt

~ e P —
| £ aordor e e L5 A

5" S 34 800

1140000
10 Kiameters

"

et Pre—

[E

Saud Al 5o Suoip ) e Of 31 6,10 diges CaxBge audi —F S5
Figure 2. Map of sample composition from groundwater in Qeydar area
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Figure 3. Piper diagram, shows the composition of the main ions in natural waters
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Table 2. Chemical type and water quality of samples for agriculture
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Table 4. Metal index values and heavy metal pollution index in Qeydar area
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Table 5. Statistical parameters of the elements in groundwater samples of the study area
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Figure 6. Cluster analysis
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Table 6. Results of factor analysis
Rotated Component Matrix
Component
1 2 3 5
Cl 937 250 114 -.168 .002
Fe 933 -.063 -170 -.147 226
Na 928 240 074 -214 .032
K 907 .087 -.045 -.166 .048
EC 906 353 135 -.143 .042
Alkalinity .898 103 120 324
Cu .863 311 117 .254
Mn 829 .090 .039 =171
Ca 792 454 .248 -.038 071
pH =127 .103 -414 -.002 -142
SO4 .281 .892 210 -.030 .036
F .013 876 -201 -.036
Mg 486 801 247 -.003 130
NO3 -.061 801 118 . -.086
Ni .165 .796 291 -.086 478
Se .356 767 128 -.168 .261
Cr 178 670 270 -.156 316
Hg .002 190 .850 -178 -331
As .080 -.053 835 .364
Pb .196 .368 .830 127
Cd .084 .200 716 .643 .050
Zn 197 273 535 . A79
Eh -.320 -.011 077 .882 -.049
Co .256 A78 .088 -.074 .788
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Table 7. Results of ionic ratios in the study area

No. TDS lonic Ratio Na+K-Cl/Na+K- lonic Ratio
Cl+Ca
| Ve e AID Carbonate weathering 18-V
v . or brine or seawater Y,
Y fa.¥f VEE
¥ VAYE-/ < IOYY
5 Yav/y Silicate weathering 8 Plafioclase
s YYYY/- Carbonate weathering ey weathering possible
v SYYIA or brine or seawater Yy
A YZAY[- LIYES
A ARR SIVED
) YAYY Silicate weathering JAYY
VY AFAIP Carbonate weathering TR
VY A /f or brine or seawater s
VY FYEIA o] e§
No. Na/Na+Cl lonic Ratio CI/Sum Anion lonic Ratio
) - IVON Sodinm source other than halite- Ve
v - I5OA albite, ion exchange Y
Y <[OYY . 1048
¥ /64 Y0
5 AYYY Analy is error A Rock weathering
4 - I0FF Sodinm source other than halite- JEYY
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Figure 7. Elements map and ions in Qeydar area (coordinates are the same as in Figure 1).
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