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Fig. 1- Location of Haftcheshmeh area in Arasbaran forest region.
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Fig. 2- Geological map of the area and location of sampling points (S groundwater and R surface water).
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Table 1. U.S.EPA standard for aquatic organisms (U.S.EPA, 2012).
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Fig. 5- Comparing of the concentration of some metals a) copper, b) molybdenum, c¢) zinc, d) lead in surface and

groundwater samples with EPA standard for aquatic organisms and FAO standard for agriculture water.

Maximum allowable concentration of copper for irrigation of oak has been presented in (a).

1YAD 5l Yo lods (e, 0590 « o pole aolilad
Vay



(B))8) dedizide (6585 (hdsem e HLudlS 36 )

e g)_'l.ﬁ..l o ‘n)js_l.ﬁ..o I\ S9y ‘)_';.."J L f’)ft.?]"f’o
o rn)_?sl.:.a o[+ A Qg.\.‘..?.i&.o 9 Jlﬁ..l o [“)fg_;]‘:f"‘ \IY
)‘J._&A u.a‘ )‘ d‘.;..:e 9 o 65;.\¢.AL.C:J] duu—‘ L )J.ﬂ..l
9 6?¢9JT OL_?cil LS_;'?A).J‘?J. 9 sza._w Lgl_(bg_)i )O
‘))L.\.;l.:..w‘ L)uLu.:‘ B (EPA, 2012) ALSLSA C«¢A9.¢mA
Y e o lailin] o> WHO il cublage lejle
‘J_'I..;.J o f]ftsl'ﬁ"o o/ Y L’)J.f.ﬁ..‘}ac ‘)3..;.] o Ibifk.fL'f»'A
o ﬁ)jLsJ¢A Y S99y sJ:..a:J o 'an le—;-& o/ =
WHO, ) N P ¢,,:,x3 LS)&).-\-ALMT ui 6‘)4 }I.:.J
o ‘53;.\.:..0[_&] UT 03—l Ji)as Q)L).}Ll...u‘ Q> (2011
D | ud..\.....l},o g ) 61)3 fbﬁ)‘ LSQL“""‘S‘ 49.\)[9:3"
f;56—1¢4 HANTTSRTISIF I ﬁ)fg_;]‘:‘!"‘ A
5,lailiwl o> (EEC, 1985) el , 2 o
‘53A¢AL_¢3] u—| QLA)L_M .‘4:._...:93 )..oL;.C u;‘ [ Jijxs
Sl adlag obojlew slas lalinl o> L ol 5!
‘_gl_fba_j BL L')A_f.:..l}.a Ls—’"i".‘"L’ cbale Lo )_3|).3
¢S] J;L¢J o F)jﬁji:t"‘" O LSZJQ'_“ 9 LS_;'T?A).J"«{}
Sgds sme 0dud haio 005)] bl jo YL clals
.(Wisniewski, 2003)
d._m|)gT (52.]4_...: UT )| 4..0..‘....} Cean ddlaise ‘SJLQ‘
‘SJA#AL_&T u—| Q‘}""c -] (WS d..o.m} 65;3 9 (SJL-O.M
‘szja._..u u‘ égl;.o W C}‘?.‘)‘.‘L'L‘.’ aasS &* oolazw!
BL N 6)5J__Aé A_slaie u.—)‘ ‘5__}.?.4)’);.)' 9
caglaie ol 1 asd F oo slag,lo,matsad
)o‘/‘\ ppm sgo— Q'\_f*J9A yealis )|.\.3..4 Qg‘)l.&#.g
U"" 0992 YLJ J.:.JO S Caw! 00 oumline S1 455.@.3
Goedlgm SIS shls dsai slaoxly jga> yaie
QJ_:&:Q.J}A odale ‘;")'.t':";*'.’. i J.Sw o Q?}Af-.ﬁ.]}ﬁ
WHO, EEC, ) laz cleo,lailizul Loliwl s 1,
‘S_L#A)')g.)’ 9 szja_m uT égLJ.A Lsle 4354.3 e (EPA
4_59.«3 Q‘x—i‘ﬁ'Jﬁ“’ S dale .J._KDQ‘SA ULM}.J 4..@...5;% <aad
ULA)L_AJJ SJA?AL_&BT uT Q)‘J..‘»Ll_m‘ A> L)uL_w‘ > S1
)'L_?bo Q= )‘ )SYL; Lss)| GQL.\A.»..E‘ AioLz.‘:" 9 Lii)nT
d_lolz.'{\ b)‘ASL.';_w‘ A= A Cn..:..u...ﬁ S5 43343 9 Camw|
)0 y—ais U‘_" cdale L owl s Li?)‘ ‘5.)[“4...5‘
Sde e )_iio &JoL.;..a )‘ el 4..59> QM\)YL%
e ‘_g).:.é)}_; Q..X_,.:.Jj.o om0 )LM-;LS UASJf )‘)é L)]
)‘ L)""SJj al_ols L_: 9 Camn| 4._.435.> )l u....._z.s U_"

")‘fl:’.g_qA wmlf U‘ )‘Ai.c )LM.-}‘.S

ailio Gisgiils p Jare oan¥l Jlis! U

P ol adale an sas apls S Sljls 3
o |y ddlase ] O g olS sl lls 51 oYL cdale gl s
09_‘> = u» ‘) U] )‘ ‘Sul.mu.!a.l.c ul.“g..? 9 A«SGQ oo5ﬂ
gdaw (YL 0500 sgu T LS Ml aS 8 S waalgs
PPM 5ol 5 (3595 slyr 5 Y o)+ v PPM pls sl (el
~lale Johnson (1987) .(Jones, 1994) .l 8+-Yd -+
9 g SUle lim ) e 9 oege < IY PPM] e
S7 454,85 sladaiges cpl bl 5 .ails co SU s Lo
&l alie ol Ol g ccul Yeoppb 5l 5L cdale gl ls
LQJ] dl.bra‘u\a‘ Le) M—‘ u.cl.u J"‘B"LSA 9 09g) )..AA w&svl.o
3 sl L deircan 5l ool p slas] diges .0g
s 5HFAO)aie J o ylesls (55,5li8 o 136 ylojls
S YL SA o] o s e lale aS sao o i s
lo‘.) (5‘)‘.’ QML‘“—‘ ).’a; )| olilm.;“ U"‘ A_JT 9 009 »))‘..\.:L».w‘ S>>
Slydas 5l o sl dalaie (pl plo 5 canl ol o bl
Aiiwn Glol o gaselsl Of o polie oyl

ol o o gee Sl Lo sl Ladiges ol cpizcen
Joaz) ol w0 plo glgil 69, FAO o lasliul b oyl
chale plply caol Y-YY Mo/l o e cdale oogass (F
pls B an o lusliwl b gillas Wollis] oolod ;o o juin

(FAO) 15 (Sawolis] OT 18 o1 ko cudbanogi polio —F Jgur
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Fig. 6- Comparing of of Molybdenum concentration in surface and groundwater samples of the area with various
standards (EEC, EPA, WHO).
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Fig. 8- a) Comparing of of lead concentration in surface and groundwater samples of the area with various standards

(EEC, EPA, WHO) b) Lead concentration in the water samples of the study area.
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Introduction: Haftcheshmeh Cu-Mo deposit is located in East Azerbaijan, 28 kilometres northwest of Varzeghan.
Surface water and groundwater in the area pass over deposit and may leach heavy metals and toxic deposits from the
chemical reactions of the mass and resolved. This would place forest plant species and organisms of Arasbaran
Protected Area in danger with the passage of time. The aim of this study was to evaluate the effects of Cu-Mo
deposits in Haftcheshmeh with the increasing of pollution in surface and groundwater and the impact of this
pollution on life species is the area.

Materials and methods: In order to evaluate the effects of Cu-Mo deposits on the health of species in the study
area, 24 water samples were collected from the deposits and the surrounding area. The samples were analyzed using
an atomic absorption spectrophotometer for some heavy metals such as Zn, Pb, Mo, Cu.

Results and discussion: The results showed that, under the impact of these deposits, some elements were increased
which it can be harmful for the life of human, plant and animal species and the health of the site. Investigations
showed that the concentration of molybdenum in near deposit to standards (EEC, EPA, WHO), the lead level in all
the samples was high in relation to the EPA standard and the concentrations of zinc and copper were high in
comparison with the EEC standard and this can be harmful for human health and that of the site. However, the
concentration decreased with distance from the deposit. If we compare these elements’ concentrations with their
permissible levels for aquatic organisms, plants and wildlife, it is demonstrated that around the deposit the
concentrations were higher than permissible levels and it can be dangerous for the life of species.

Conclusion: The results of this research revealed that studies of the environmental impact (EIA) of the
Haftcheshmeh deposit are required before mining operations are started. The location of deposits inside the
Arasbaran Protected Area showed that special techniques should be employed for mining.

Keywords: Environmental Protection Agency, Food and Agriculture Organization, Heavy metal, Global standards,
World Health Organization.
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