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Abstract

Background and Objective: The environmental pollution caused by oil waste is one of the main
concerns in drilling industry. Contamination has increased with the expansion of exploration and
production activities, which has imposed enormous environmental challenges to the drilling industry.
This study has been carried out to determine the concentration of nickel and cadmium in a drilling
cutting dump site in Azadegan plain in Khuzestan province.

Method: Soil samples were obtained from 13 sampling points in drill cutting dump site in Azadegan
Plain, Khuzestan province to investigate soil pollution with nickel and cadmium. A-1 was selected as a
background station. The rest of 12 stations were named as sample points (B2-M13) and 2 samples
were obtained for each station in order to determine the concentrations of heavy metals in different
depths. In this study, the Simple Random Cluster Sampling and Stratification Sampling methods were
used in an area of 100*100 m?2. After preparation, samples were analyzed by atomic absorption
spectroscopy.

Findings: The results showed that the concentration of cadmium in the soil varied from trace amount
to 3.1 mg/kg, which was below the standard limit. Moreover, the concentration of nickel varied from
0.08 to 200 mg/kg. According to the results, the concentrations of heavy metals were lower than the
toxicity limits for heavy metals in natural soil. Also there was no significant deviation from EPA,
WHO standards and Europe action level for soil. Nickel concentration is negligible in all surface
samples. Cadmium concentrations in all samples were below the standard limits. Nickel concentration
was found to be over the threshold only in two sample points in depth of 40 cm. Nickel concentrations
in K-11 and H-8 were 172 mg/kg and 200 mg/kg respectively. Although there is no sever
environmental concerns related to these heavy metals in dumping site, land spreading was suggested
as the best alternative for managing the area.

Discussion and Conclusions: After performing the experiments, no significant environmental
concerns associated with heavy metals was seen. However, land spreading method was chosen as the
best method for environmental management in the area.
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1-M.Sc. Natural Resources Engineering-Environmental, Environmental Pollution, Islamic Azad University,
Meybod Branch

2- Assistant Professor, Department of Environment, Islamic Azad University, Roudehen Branch

3- Assistant Professor, Department of Environment, Islamic Azad University, Meybod Branch


mailto:sarempoursaeed@gmail.com

R SR v

AV 7l YA o)l ccmns 5 bansmo (55819555 9 pole Voo

5 Cupde gl aly &l o K ol clale e
(Mg walg> Coonl > S Aol

Sl oasS gz (B0l] s dilaie jo 4 pl a4 axgi L
ot s fSe cal 3 S5 B0 e s i 5l Sl
Slils a4 S Sogll (e (owyp «Gebs ol Gon sl
3 ol sle oS 08 (e 3 pgesls 9SS S
Sbwjer Sl GBol3T cuvs (g li> sla susS adss e
L L og BIS solatul 050 (5,la> Yl a5 il 5ol oo
Syt 4 a5 o oS I3 sl linsd Slsa ol
adss (Has s S 4 (S olls L_;o?ﬂ 39,9 &xiw
S Olls cdale puli8l o (S o gl gl ousS
Coogar glly ciai Gl ode 4 05 0 S
shls (b jsb 4 aiilys (o g 039 (Folite (lierdsl
poeedlS 5 USG5 0929 ol ply il (S I3k Sl (6 50lae
Ly b alide b 5l (236 65l slo 0aiS )3 35250
oo lslsl @ cad og YL Sjge Ho sl oLl
2 SB hol 5 s asliy 1) pilios armo S
Sgr anles (ol s jo (g la> o oasS alss oo

IR OP9)
5 IS e Sl e (o n sekaie 4 Gl )
2 &y 6yl gle oS alss e Slepllins) )0 poresls
Sl oals plosl (ol jor liwl o Qlfolﬂ s dalaie
03l gl ailbuls” Cldllas Guiow ol o Oledls! Syl 0,5
555 Combye olulis gl GIS 581 o5 5l ool o Sl
ool o il (glaaie e Ll da oS aplss e
S5 T 5 S le digas al o0g calEigloj] LT
Wlomy 455 pae @ dz g8 b ol oals Culilo (6,10 diges
5 aals abii olyic 4 aibie ol ibaie o allad alai o
Oy ar Arl oSl SBadsl condy puyn pshaie:
ot oSy VY ke el o 28,8 L35 10wl olSiay]
Sl e 608 o5l jghate 4 aS 0ogr (B2-M3)lgie

il ol 2 5l digad 9o glite slo Bas jo (S

dodilo
S el lles i et )i eVl e glio 4o
s Gy Lo gla (o9l 950 50 (il 25U g o
Sy ey gyl aY 4 olitws U Bowe (gl 0l
Oiroel bl oo dslol ol oo o Be e U oS a5 cs
4 aS Cwl gla (Jlw) S5 csle> 0 eolaiul 5,90 oole
955k o gyl e (895 o 5 6,15, SRl e
osliinl 890 ol> 0,98 5 6T ol 5 (3P JLad JuS 5
Gailony wdgs g li> Slilos plxil Jazle 0,5 o0 1,8
sen 0 Seeal Bl ojlge (el I aS el ()l
Masl oo dase Ca ) sgu slo (Sogll
oSy (Sogll arts 5 alulid (sla g 5l (S 090!
WAL (oo pareslS 5 JSS ohg 4 e Sl (5l sla
b oasS 5 g )li> Jlw 3 (SoS1n 5 Coons o 4 &S
o oaiS 3 St O sgmy il e Ceesl >
ol 5l F o opdy Ojge Bl BYs 4 Ay oo e
a JT ol olaS i L s sl S B s S il
OF e cnl Gl (B ed (o LI g )la> L
oz 3l U oy adsl ol 5 a5 s lo allsl
I le o958l aloz 5l oyl il gz ol g Cudgin
&l b 5 (OBM)  oé5; 4l sl J5 0 a8 ol (5 )la>
Sl e a5 5)lge cpl g oodle L3)lo o, S(WBM)
Aile go5 s wlyr gilhe gla aiS o S 3l
Ol ol Rl GGl S 58 6555 0 (e
Shls (S cdale Al daasile ol oSl s S
(89, 1ome pobis Jle (lyis 09 walys IS 530 S
2 iRl Ol e 5 Sl laaijls )3 e g pgaasls
sl Ko 5l cwls wales 1) e ol e HLole
Slga S5z e i slo oaiS o (pSiw D3l Sogll 25z
Ol gog Ll s 4 pB cd il oo (G905 5000
Sozg Jle 5 3)lse abox 5l poredls 5 S5 akea I S
5 oS S5l (Nadly oo g yli (g oS 45 e 310
oIl 5s Slizrge wiily (oo g i o 0uiS 0 e 2
lolis Wiyl oald 1) b oS alss oo 4o S



149

e 9 IS i Sl3l6 & S (STl ime oy

Siglanie i Bras lo it g gl ;0 (xS SIS 5
Simple Random s ls ; aiges (Db a5 sl 2]
Cluster Sampling & Stratification Sampling

Ol Curdge olfiws @ axgi L diged o e .Cowl 004
Syge 4 plite san 4S8 o el g GPS Ll

23,5 e Systematic unaligned grid

Simple Random s, Guiss ol jo casl o
,» Cluster Sampling & Stratification Sampling
L8 LB wyp oyse oy e Veewm)er Cols
YO2YO olul 4y (6,10 5 diges plaxil gl bl slo &l jolsS
oad ad)S L o IS5 5o als e b sl e

Ok b Comdg hhlo il yo SB1eSy ofule ol
30 gl Sl 4z b g el s0g0(Heterogeneous)

Lol

REEPY ISP
Ol g Gl

.

o

S ah Gl g

a [\

M ) Gl o
OB Gl o
OB s Gl s
Al Ol ps
Sy

9 A LT 2 i s
5% ot OST (i Glae
5 Tl s Glae
: M Uy ks Ol
8 Ol b Olo—e

D9 A (i Olane
- PCERTISPNRYE
’ Landfill s li> sla oS 85 Jone

stk 2 pse

& Oly=
Sl Slb oS 48 e 3 Flllas Bblia Cepndye

S Sl —atie o]

aave e o U T M WU
e
ITAF Sl GIS-M XD 4.¥

Gl b oS (485 Joxo g (Flallan Gbolo Courdgo alls

Location map of the study areas and landfill drilling cuttings

ghe 5o ozl oad (65l gez o eols Jlow 5 i
Olyes oy 4 ool ol sl ) solitul b irog
lizee @bl )5 poredls 5 JS5 (oSow polie cbile
mo3e3l bl g blil s 5 s 9 355 (o0 430
mse 4o oud ol glo s b Jo3 Loy sl sla
Gololime (pogal sl Beim cnl llow el o (VDo
O o5 & a2y b hegh Slop ow)p 9 Ll
Jitao T 9031 iz cl 50 (655 o3Il 090 sl it
1 el o Sl oo ol gyl Sl plowl gl

ol cdale 6.5 ojlwl mls anlis jehate 4 isu o)

ooliiwl 8,90 EPA-3035B g, do aiges 5JUT jelaie o
Wged SiS (i3 0,5 Vb diged pan jolaio 4 (D) I8
4 Sors aeel g Bde Syl sl ) (e Ve o
W > o 50 .000,5 wlal 1 )0 et job Vo ¥ oclile
Joli ol el ¥ o 4y gl pan anl 35l ol olge
g ooad 3, yid e Voo Uyl eols oyl e
olBiws 3l oolaiwl b onds it digad Luorw s 0dili ) o>
o )5 Gileliz S Sl 5 T 5lgs 4 ks il
PPN IR ESI L OV VTR VPV O PP EION DS (VPR P B

Slp (F)eé 3 )3 Limiw o,90 Perkin Elmer 2380




Ol)Se2 9 om0 Lo

AY 500 VA o)lodd o § buxo (55819555 g pole

).y

5,50 LSD (5051 )l 4 L 5 (POSE-NOC) iiins 505

M ,F )5 oolic

opiie S5 il ly Gge3l 5l hliee (sla olStnl o (S
oy okt 4wl o solazul(ONe-way ANOVA)

‘)‘)'é‘ 33 )l oolatwl b o oS! =9 duslin 9 5 d..ja

{mg/l) posls “hals

sl 0,8 o bl g pio Sole Fo g sh0 Goc o bt gl ol 50 S5 (o Ao o =) jlogod

Figure 1. Comparison of nickel in various stations at the depth of 40 cm based on milligrams per liter
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Figure 2. Comparison of cadmium in different stations at the depth of 40 cm based on milligrams per liter
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Table 1. Descriptive statistics for the variables examined
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