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Abstract

Background and Objective: Soil surface water and ground water contamination with arsenic (As), due to its high potential
for food cycle entrance, has high risk for human safety. Evidences of as pollution in Hashtrood, in East Azerbayjan, in the
form dermal disorders have been reported. Also, this pollution can lead to decrease of agricultural products in terms of both
quality and quantity or some lesions in farm animals. Due to lack of knowledge the reason for this remains unknown, but it
may be related to as pollution. This study was conducted to investigate the level of soil and water contamination with As in
Hashtrood city.

Method: Based on the obtained information, the surface and ground waters, soil, river sediments, and rock were sampled and
analyzed for physico-chemical and as in the laboratory.

Results: There are significant differences for mean as contents in the samples and crust. The maximum level of as was
observed in fly ash samples. Consequently, as pollution was related to geogenic and volcanic eruptions in this region.
According to the results, the mechanisms for As pollution in the region are known to be: As release from rock units, As
sorption by oxide minerals in aerobic and acidic to neutral conditions, desorption from oxide surfaces with increase of pH,
increase of As concentration in solution, and causing pollution.

Keywords: Arsenic, Soil, Ground waters, Fly ash.
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Figure 1- Location of the study area
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Table 1- Matrix of correlation coefficients between As and soil physical and chemical characteristics by Spearman method
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g o wgma C slaSs cj > 5 atils o 55lS 15 05 Lo (55l
a5 adlie p55LS )0 p)F hee WAV S aiged Sy o S| clile
0+ o lasliasl lalé ds s 9 9,5 o 5,8 00T Ly 03gaze 4o
53 adged b e oo Glas Gl plp Y7 sgu (o 55LS )0 05 e

2l 8 paie cnlay eagll Ol glis § 50258 (Glinss, (So03
Sl i 5 S| ais o (Koo 5 Lals; fge S0 pslaie
5 ol Do (Fhmod colpd o 5ile S sladiged olantiy (Su5d

() Jgaz) sal s 4 S sladiges oloordsy (Soid Lolo>

= O S sle diged St s 5565 o3l 5l ol sle adly
SlaS 5l (o,0 OY/VA) asged VY o J.,,;_..,)T yais Gl a5 wies
YA abgei A g (lhom 00gasme 10 (V) 8 jlusliul as 4y o adlais
o5 o gl (55 15 .8 oo B4 e505m0 el 51 5Vl 3 (2
(VY 5T ) 1 Sus sl bl olily (¥ JS8) acase olis (Sogll
Yo i ST e b (3o, YAIBY) ailais slo S5 5| aigod & slaws
5B egy5) 0S5 CUB osgame o p)55lS 1o 05 La b0 b
GVl 4 5L Cog, 8 slasSe 5 ai )l 5 oy (gm0 4 Sl S




S0 g L (Sloate

1Y dol 0599 ciamn ) bxo (55818555 g pole fvy

390 dilate o035 B o] easSy slaailes o5 sigw b e Jlaass]
sl oas 55 Clae  sast Wl cenl il i adllas
locdls 15 55 Slllas esgamme sslme 3blis o ouds plonil Slalllas
blis,0.0S o sl blio ol o ST olime ialjdl yo 1, SleassT
Seontygl) s Sety] sla SIS 45 005 59> 50 S| Gal3il sl
Ol T s eas ploil lelllas il ond LS5 gblie ol 4o I,
S o ol ) ST 4y O (Fogll o ba S 255 55 (YY)
o oanSoagll cullad 4568 o Sblllhs ssguzs j0 a5 plaazgi b
ol sl Olisn o (013 50) Sigons il ate WS g o0d o 45 9
Lol ecad S| 5l (oo pyans 5355 Sl oslinl 5,57 (553 (Fos]]
9955 5 955 50 D3 i Do & odes Hsb 4 (65,5l s (b
sbme o0glld bl 3 (2> pgan (nl 5 3 ok Brae pyan
yme (ST Lol ole ol plis cisds o osliil i Slalllas o350
g oo
SS9 pyilse -
3 o2l apnS] g b g adbie slacl y oS oL PH v a2 L
ool gl Szl by g e 2y 03l 00585508 ik
3 adllls 850 dilaie oS ool @ 4z b bl Slalllas e3guzme yo St
e g el Ol pgm) - SLaST BBl <32 (calitiine; Bl
5 Slalllas gy (Gloats] 2uSB) sipm Jlrassl sloatiys
Ll ululy 5ol oo aibate ;s (VAP-AYY) L5 PH osgame
YY) ceils (Soll ol Jole 1) o5 slo puile g3 oo 0t alonl

dibie S gloosly 5l ST oz o1 )

5 65le s cow oS gl SIS byt ST i Y

S5 S0 B ol

bl Lulps 4 PH (23380 51 s gops] sl 5l pdzly Y

Sagllolzul g Jolowe jo StV cbile mliél - -F
Ololgsuion
bt o i L g5 (e 00 (o) p allaie LTyl 4 425
ol ga placdl ST 4y dilaie o wlie (Fogll (2al5 Cpz oSt
ol (ot (o OS5l ailate gl O s 310 500 S0 J>
LSS w08 asedie Ghoghy (ol 0 45 4 los all (oo St
S5 =l wle a pate ol 095 Jole bt o Jlaiss] pss
Ol 31 a5 90l B oo (51 WSS a1y Ol s 5 45 (S50 )0 5 Mt
S5 cls T 4 dilate sl ST Fogll 5l ol oo S jpee OLSES
S e 55, 2 Ui Sy 4SBT aile 5sTUsT sl eaisS Lol

.05)64)L~29&¢;u)|yo09ﬂ sl S Y sl o8,

I

1- Azcue, JM., Nriagu, J.D., “Arsenic: Historical
Perspectives” chapter 1, in Arsenic in the

ol ol 4zl B+ 5l Lty S 35505 (Ao YA diga A (i o
Lo oo (555 b ool laaneSTosys oS wins (oo ol oo
Sl e (Stren SB (sla digas Sl e

! 4pl T Sligusy b aiges -Y

£S5 PV V) Slallas 039000 gy slo digai y3 S|yt ansgie
BB Gl (05 53 05 #) sladlpl g 50 ol Lawgie & o (05
e ol ) ey

b Sis (slb aigai —F

VPPIY Slalllas 03g0ims (Lt S (Lt diged Serias,] yuaic Lansgie

il o s BB e o5 a3L e i o 8 oo

R e ]
il 35 ooty Lo -
olie polie «Siw,l an O gloasises (Fos T ol o anlllas g
Lol (Sosdl Gaig awslio d5>g0 (slood Il b baiges o calizes
5 o 6l dilaie ;0 anlllae 550 Ol olie a5 (pl & az g5 b ol et
o lailiwl b odwl cewdy (sbvosls i S oo 15 oolitul 5,50 (53,0La8
Cmwd 4 s 0 aglie S, paie sl o))l 5 WHO .EPA
3,lasbl polie L axlllas 0 )90 (ladiges 1o jolic clalé auslio 5l ool
Lodsges ;55T 30 a5 sl S| yate @ dbbate gloc] Sogll 5 oLy
s 3 sl a5l 5YL
0351 35 o ablaie S slalase jo Syl ol cdale @ a>g5 b
aghio gl Sin g Sase dlgs auin | gos yaie plar ]l S5 os
2 4z > ]y T o lailiwl o 51 s 8959 el g 00ls 18 azg5 350
Bgad o)y boludl g asls
Slbl jo o5 50 0,5 YYOAF (ol aalpl Slguw, jo S, T Jlade oy yiin
2 el gy Slaass] 1S slhatigs ot gbislew sliws,
ogdle (I3l cpl cde aS ol YU e cpl Jlode 5 je98 Sl o>
2 E5kaS sladled I (A0 Wil e« Jlogyans slaanl b olas,
il i ol
Sladiges ;o ohg 4 aihite Sow sladiges ;0 Syl YU liee

g 55ls10T slaaiigs p Bekaio 558 sliwy, (Seo3 3l ead cilsy
dgei ;0 Gd j0 05 o W00 0) yaie opl Jlade iSlas ol YL
o] odls samlive G)W] )M5L>
Sla S ol (oS 5 Sldlas dibte og JliassT a4 axgi b
SlaS 5 ool b bl jo 1y (Sogll slice lei oo dblaie jo Sliais]
3 Sy (YL polie 5 Siw slodiges a3o8 bl wlaly el
Cllas ol oaS wnl Wilg oo a5 Cenl ouls cdalin S sladises
3 Syl clale jog Y o sl e Slaass] sla S oS sl
Bblie ;0 05750 0,5 Ol slaaeiz ol ail ik adllas o)50 adlais

005 3929 bl o 41dS )0 Jlojig e slacdles plol 5 gualls jglxe



fvo

M)Tda@daévho ‘;ogﬂm‘sw)):

LU Sasdsee dyl oy VVAB S domms c o yos (s )Y
25598 5 Oble slaling) ;o Ll slo 5 ke £33 5 eSiw I3l

¢ St olby3T il (5,5l 5 e L (B lul,dl bl

s olRasls

S el Lzl o) pwlid ey AYAD leooly iagye VY

FYNDESIL SERIV PN PONCH RNV DS ER-SRNO A ) o' SRSV PR It B

23S (lid (e el

\_j )‘ u_i...._..u)T Bi> NVAY sb_l.c L.;uﬁ\..\_.a.ns..\_o;u .‘5)5LH..¢ =10

oDl 5 O alome o 23Lol Jlab slussll 51 ooliceal b _ogals]

AFY o B0 o Lo

S| Ll 0955 5yl GOk dige b AYAF(sage . guzel -VF

6Lb)lSA‘J d_ﬂ)‘ 9 UL‘_'“‘)JS UL‘_“"‘ ojjﬁ 9 )l_'z.u ‘5Lbu] c;\...a N

ab Lk caibie sl 5l o gyl o caz p3Y o)y

Sy o ore ol e pwidige 09,5yl 05 oRiils ¢ wl ) wlis IS

17-

18-

19-

21-

22-

gy e = lyee gwdige didi

Page, A. L., Methods of soil analysis, Part 1. 2ed,
Physical methods, Agronomy Monog. 9, ASA,
Madison, WI. 1996.
Sparks, D. L. Methods of soil analysis, Part 3.
Chemical methods, 2ed, Agronomy Monog. 9, ASA,
Madison, WI. 1996.

Kabata-Pendias, A. and H. Pendias. 2001. Trace
elements in Soils and Plants, Third ed. CRC Press,
Boca Raton, Florida.

Gieseler, G. 1987. Contaminated land in the EEC.
Dornier system Gmbh, Fridrichshafen, FRG.
Netherlands  Ministry  of  Housing, 1991
Environmental quality standards for soils and water,
Ministry of Housing, Physical planning and
environment.
Prosun Bhattacharya, Mattias Claesson, Jochen
Bundschuh, Ondra Sracek, Jens Fagerberg, Gunnar
Jacks, Raul A. Martin, Angel del R. Storniolo, Juan
M. Thir, 2006. Distribution and mobility of arsenic
in the Ri’o Dulce alluvial aquifers in Santiago del
Estero Province, Argentina, Science of the Total
Environment 358, 97— 120 .

10-

11-

environment part I, Edited by: Nriagu, J.O., John
Wiley and Sons, Inc. 1994.

Eisler, R., “A review of arsenic hazards to plants and
animals with emphasis of fishery and wildlife
resources” chapter 11, in Arsenic in the environment
part 1l, Edited by: Nriagu, J.0., John Wiley and
Sons, Inc. 1994.

Smedley, P., Arsenic occurrence in groundwater in
South and East Asia — Scale, causes and mitigation.
Technical Report, Vol. Il, The World Bank, Report
no. 31303. 2004.

Nriagu, J.O., “A global assessment of natural
sources of atmospheric trace metals”. Nature. 1989,
Vol. 338, pp. 47-49.

Pierson, A. and van Moort, J.C., 2011. Geochemical
exploration using acid insoluble residues of rocks
for volcanic-hosted massive sulphide deposits,
Rosebery area, western Tasmania. Journal of
Geochemical Exploration. Vol. 66, pp. 55— 69.

U.S. geological Survey.2001.As in ground water of
Willamtte basin, Oregon.

Marcus Stevensson, 20-v, Mobilisation of geogenic

arsenic into groundwater in Vésterbotten County,
Sweden, thesis of Uppsala University.

Magalhaes, V.F. et al. As concentration and
distribution in Engenho Inlet, Sepetiba Bay, Brazil,
2000 Water, Air and Soil pollution. Vol. 18, pp. 83-

91.

Hans-Rudolf Pfeifer, Anne Haussermann, Jean-
Claude Lavanchy, Werner Halter, 2007, Distribution
and behavior of arsenic in soils and waters in the
vicinity of the former gold-arsenic mine of Salanfe,
Western  Switzerland, Journal of Geochemical
Exploration 93, 121-134.

Tao Chen, Xingmei Liu, Muzhi Zhu, Keli Zhao,
Jianjun Wu, Jianming Xu, Panming Huang, 2013.
Identification of trace element sources and
associated risk assessment in vegetable soils of the
urban-rural transitional area of Hangzhou, China.
Environmental Pollution 151, 67-78.

Hossain M. Anawar, Junji Akai, Kaori Komaki,
Hiroshi Terao, Takahito Yoshioka, Toshio Ishizuka,
Syed Safiullah, Kikuo Kato, 2003, Geochemical
occurrence of arsenic in groundwater of Bangladesh:
sources and mobilization processes, Journal of
Geochemical Exploration 77, 109-131




