gnils )
Sl g ol WAF Jlo / ¥+ 0 B YAY sladsins ¥ oojleds YV dl> / SB g Of Ll 4y uis
[ WATER and SoIL ]

vl 90 — o (5 30 599 HLudlS’ 31 o 13T (i O 8 (hauzko Cam ) ©1 31 (L 3 5
&S0 Ll )3T — B 59 & 48 Jlow (Ao i dilaio 4o

Toal) s> Lo yoozxo c*r)ﬁ& bely o Jlows “LS)P.‘;))}Z. oo i

RN JARTARSA- PR '@)U Q8/20/\A sl s '@)U

o oS (anb oo 0dSEls (e p ke 05 5 and 33 ) b8 (g gmils )
i R0 b pshe 0dSEs o pshe 05,8 LIS Y

25 oSS (b pole saSls e p ke 05 S Lils LY
r.vaezi@tabrizu.ac.ir : Sy S ey (W J ste 3

ouisa
Olasl,dT Sl 5 GB350 Ol st ot Jlad (5530 sLS YA Ho dadincda unl o — Gue (5538553 LLslS
llaio OF plio 5o S I3 (A clle 5 olad 855508 sl S5y bl sokieds .ol sa a3ly (3
clle 5 goslpen dbie b OF 5l G Vo (At poban 5 dadiny) eds) o] O Gl VE olaas
A& ol Wag T, Zn, Pb, Mo, Cu o3k 3 o (Mg, Na, K, Ca, SO4, HCO3, COs, Cl ) Lol slag, sil 5 Lag, sslS
35 OmbpH lls suds ils p HLiIS su 55 s0 gaas 5 &S Slads gad yidas uls LaS Wads gad (p) 4K sl pon )y 50
wod Sl Sl 11, O a5 sud L SIS 5 Lawilae 3 jelie Gud ol)] saias glas « sl e 0
o9 ol el aS s ¥T clile (loa g 5o HLlS 31 Gad 590 b Lol ccual 53557 Guly (Jats 5 55,LaS
aolliel aa 51 YL (Ladd gl s 50 Vo) HLaslS Siuys sladigad 5u Mo 9 Pb clale by o il 381 5 Sde mlie
5 (HPI) 8w o3l Kol jeals suulis g aplilicd aa ) 5owl b ses ola juZng Cu cbile J
BB e (L g s o ¥ ) HlalS Koy slasKiiw!l Jue)sm) 5 ok of «S wals Glis (M) 56 peals
5353 e PH s (sl 50 50 Pb 5 Cu, Zn o3l wilale (Siewsas il oo pudo Glesd) (iodw (5100 5 890 (el
oo olallbae alasl agsl 3a8a3 ol 4o .08l (il 38 pH (halS b Ol Clay 5o i olbl gl wbale

s e L 1 T gohe e B Gl HLaslS ol (asas cany @l 3

dadin o o (Siiunad cu s (5w oI (o3l (adls (K ol Kol edls (guals slasily



WA Jlos /¥ 0)lous VY als / SB g I Liils & s e gyt daely ()00 ya¥

Evaluation of Environmental Impacts of Heavy Metals Released from the
Porphyry Cu- Mo Deposit in Haftcheshmeh Area, North West of Varzaghan-
East Azarbayjan

Kh Pourranjbari!, A Vaezihir?*, M R Hosseinzadeh?

Received: 09 August 2015 Accepted: 04 February 2017
1. M.Sc. Student, Dept of Earth Sciences., Faculty of Natural Sciences., Univ. of Tabriz, Iran
2. Assoc. Prof., Dept of Earth Sciences., Faculty of Natural Sciences., Univ. of Tabriz, Iran
3. Assoc. Prof., Dept of Earth Sciences., Faculty of Natural Sciences., Univ. of Tabriz, Iran
*Corresponding Author, E-mail: r.vaezi@tabrizu.ac.ir

Abstract

Haftcheshmeh Cu-Mo deposit is located in East Azerbaijan province, Iran, with 28 km distance in North West of
Varzeghan Area. In order to evaluate the hydrogeochemical properties and concentrations of heavy metals in water
resources of the studied area, 14 samples of groundwater (springs and the leakage levels) and 10 samples of surface
water area were collected. Samples were analyzed for major anions and cations, and some heavy metals including Zn,
Cu, Pb, and Mo. This qualitative study showed that majority of samples collected from the range of deposit, under the
impact of low pH, caused the release of elements of minerals and changed water quality for drinking, agricultural and
industrial uses. But at farther distance deposits in the flow direction with decrease of contaminants the quality of water
in these resources increased. Concentrations of Pb and Mo were higher than the standard values in the sample near the
deposit, whereas the concentrations of Cu and Zn were lower than the standard values in all of the samples.
Determination of “Heavy metal pollution index” (HPI) and “metal index” (MI) revealed that samples of groundwater
and surface water near the deposit were not suitable for drinking and it could be harmful for the human health.
Spearman correlation analysis of metals showed that the all elements except Mo were negatively correlated to pH,
reflecting different geochemical behavior of Mo. The results of this research showed that it was necessary to study the
environmental effects of this deposit before start of mining.

Keywords: Haftcheshmeh, Heavy metals, Heavy metals pollution, Metal Index, Spearman correlation matrix
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** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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