G 3301 o gladl g g el Al

Jualaadl slaoll
guilill ssall

(2YLYA) e\“ %

ol
as) ) ) o glall 35 gl dpmadd:!
i), Ny Y ple &S - 5 e UL Anal
23 gadl Al AL — VY g0 BL - YT ol e



A8
Rl dgr eoas el Ul O 5 O gl e g 45

I oot o a3 A Dlenk o 1
3 gnee S Gaalor ¢ 3l g 38W) pale 1S ) pgle g
@:M\zﬁﬂ\&uu\\zo\ ST U & e )

*E-mail: sfarraj@ksu.edu.sa , **E-mail: malwabel@ksu.edu.sa t s ANy

o) sk gl BB (3 gl Sl s i) a1 ST 3 e o ST 3 ) et bl e 1Rzl
(As, Be, Cd, Co, Cr, il jolialy caddl agr pomic el 0 30 &yl (e @485 J) 2 )l cdiay pu3S1 Y ol ey
(AR P SRV P AY i iflaxYly el lald jae Gk ae Cu, Fe, Mn, Mo, Ni, Pb, Se, Ti, V, Zn, Hg)
ST i J088 2y & inn By ) Riatn gl ol T ol R Akl o2 o g 00 B s
3O S5y L e ST £ e 55 B a8 R By Sl IS Ly ((EF) 6Y) elan e olazel
(5 g o3 A ity g LS gl T B 3 g S S T gy gl o g e e A 10
=10y dmban ol Sl 3 Ul () 0= 1) Bmndandl Sl 0 Y080 3 £ < EF 01 3Y) Jolas O S Ganll 8305 an Syl
Cd> Hg> Pb> Zn> Cu>As> Mo> : b WS aladl jobally Syl ol . S e 2077 5 YV 05 (o™ <)y (oo T
O Rl g @Bl o T35 b s ) Sl ey Ay el 2t O Sl e pandl 96 il 2 15 Be
Environmental Impact " ¢ s 2l 8o oy ol Jos 5,52 o35 U L 5 pma Sl 0 a30 a2 4 ‘L,é eIy

AL jolal & el Ll Y L "Assessment

ol a3 gy AUl 3 W0 r ST 3 daddl)

Sy pal Lja.;) el aldadll ot 3 sl 3
v M3 e el Ol e i 5 a3y Sllana
Shlll 3 &l ol W AWl U g
MaSl 3 el s o gk Bl
Ul A de 18 T e W agl iy asaally
P a LY Al age dilaie ol By L0 3 G

E TGN {0 PP TSNS [P

Leab 31 o G e 2,2 2l 2kt (3 Alam
Olelioy el 3 ol Sllas Joa Gy bladl
bl e ey dsld oldaadly 0ol
o Bl Sy ) BRI L 3w
Sl e TS e gy @ sl
ot Bl cddy e ISy agdly OV ekly DL,

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



§ .
~.‘\__,\),\ \*:‘5\].’1 o Ao

S5 ol aSe LA op sl L) adk o
.(Chen et al., 1997) s/ g5 ¢l 4bl (3 Ala)l oluall

pelally @ &G Ol O jdan s g

[POTPRE N OO Uy 2 TN U Y R (W3]
AY aall ke Ley ((Horckmans et al., 2005)
(Gray et al. 1999; Hernandez et (s, blzdd
pdond bed g ¥4 e (6,1 22 3y .al., 2003)
& Reunion &, 3 il olall wjyy 555
55 A ol Deelsch, et al. (2005) 4o 5 ¢sudl Lot
ot WA Sl e N0V 35l el i SO
e laST Dbkl gl il WBlga panis s ) bl
i ol Sl e U At by sl
(Levy et al., 1992; Dudka and Adriano, 1997
JLagl 5,9k 1) U3 4o .and Al-Farraj 2002)

dgr g o Bsliall o lall B e 2 Y
(2 et gl 2l L) RG Cadll
JL Lg d Redihy o algly adlad) sy (galasYl
coledt Gl Al Colal D G oleadls” 2l
o5 Jis Ueg OF g ¥ 23 STy a8 2l
O bl s 4 bl ¢ Ll 22U bt iE
B Bl i b bl il 0B gt a1l
oF Ry AU sl e adly bl LB
RPSHRIPAN
Ayl (3 s grand) g alt ALl (3 Cadd) dor
sy Sl coamd dplad)l Sl gblll s
el dge pmin B LS Cadll )y
£V AAA sl 3 sy

5 & (http://www.maaden.com.sa/maaden)

3 A Sk o Bl i

C;‘J’ A onFs ;'.:A-ZJ\J O pasenall e i \aa

el e alal  slall &l S e

1 < BLS o Ul N P g gt
Lol Lalazal Jo- ¢ das 1 . (Alloway, 1990) F_\a-«
I R e P R ) (I
Pl gl bladi s 5 ) bl 3 e
PEVERI RN W PR I P
o ) e B gl aal Caaa g Powdl) alWa
e e i ol (ST Sy OLSY e
(Samsoe-  sluall bladly piadl bls 3 &4
35 & Petersen et al., 2002; and Baker, 1990)
Ao ol eda S5 ey L it SO )
iy LYl Oy ol e
Forstner, 1995 and ) sshs i oSl
i sl of af‘, 43y .(Stalikas et al., 1997
Sz LAl 0,8 L W sl bt 3 L 2 Jf 635
LA mhe e L e p ¢ miLE) el
Jestt Bl Ll jeey LALa) elall (ST 5
A Sl 3 s Bl e ddh ey
«(Martin, 2001; and Nicholson et al., 2003)
Wi ol 585 i e Sl oL asy S
LA g A ol LBl LA ey 23
e Ly cplalally DUy UL 3 0S5
N R . SR Tl
S5 e o0 cebt OF LSS hbly 3 sl oy
) jolall e g2 G Gl a8 a8 laS

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



9

£y Aelan OalaaS plodiy Sy dddl
t\-'-!j ”u.ﬂ)‘y\ cjd—« Pa \"""i‘“ :\.E._:)AJ e \ﬁu-\
PEPRNUE PLUS) (E ) VI W WO | (:f.;!lj < oedally

.(http://www.maaden.com.sa/maaden)

rdgladll 45 4
ddacl il 3Slas 350 Jo Jged) Lozl polall

i, oy 434 .Spot Image 5 C}:J\ o Ayl

(Path — Row, g}\}ﬂ\ WYYy \Yo (awy L

el QSJ‘J (> °) Cy)j‘ W 5 ol (135, 303)
AN e Lmaly eYeav/a/y 3 aa o adkd
i e Sl g @31y L)) i slash asladl
el e aadly Oy Wl et
S adkailly [ peall o g ey
1y 2t S

o aikz Glesly sl Je 35 ole ,.:uv-
IS 3 o 9p WS adll age gk 3t bU
[ oy WU (gl LY o -'\f'f (M)
LA ol caer S wilally aadall Ay
By (e < FamVo (Vo—u) Amba oFy
Olab gy s Al a3 A e Cile
S Byl gl Wy g pall Al S 3o
AN AST

el age emis dat UL O 5 B4l sl g8

S Jp bads e Sy g Y G L
daile 3 opdadl gk Aaest O A 3 A olally
il 3 cadll o ddhaie oot W Lol g
a daes aaklly =5, 0kl apal) dabie - el g
.a..,,\).xj!a;,)g_;,@gji;j
r PRV IR

polally Cadll age Ak 5 gl G s N

.l
G e aul ) ddeie 3 O jlesl g pad LY

PN BEyby el W e sl s

'Q&‘“}‘C“”“}U
3l jadt Ol glal) allss plasanl aad ) oy o g, LY

slasl 3 dsly & &yldl SUE Lasd GIS

g WS Sl e ey

Jondt 3 b g 31l
:l.:\)..\.hé}p
Al Rl G 3 coad age dbile W

e I N N e R TC T YT WA I W[ (YW ()}
diais 1-les 315 .‘\'LE"O\’T'_\"-U';);.]::'-}‘{;JJ
3 Remd 1800V LSy oS YEEAY ol (ol
A e iy VT ) mhe e Leels )
cy S 3 el ZY e STl
bcaddl e bl ay gl g G
b e YV A Ay (b Oy V) ol
S ad ol 08a b e VY A R LT
S Ll s G G By e Al S

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



Bl el l s deg gl Dl o A A Y
NS o z o

e p g ety A Reghl flally DLt ap 1l ge By 2 OB

| Kilometers

a2l s (7 (83l (Y RUSWFQ!
il 2t~ L (3 SOV URR e poe

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



i NPSUIRVRPCRTE VA SO SO RV

Pzl ool S c,;:é LS .(Richards, 1954)
(Rainwater and Thatcher, (Turbidimeter) >

alstead b SAR Il ks .1979)
, Na

J(Ca+Mg)/2

(1954

Gk Gyl 0580 r 2 2 0

g..-«;- ¢ «Nelson and Sommers (1996) i& ki
oo gl oy (gl D S e A e
CEC %Al &S0 absld) dacd) o yily oS

.Page et al. (1982) J 44 ! Uk
1A o liald glﬂi 7S A s

or e abid) olall JS 5870 ;,\3
HF-H,SO,-HCIO; ot

Richards, ) s, LS” SAR =

Wb slsaal
ICP-AES L jlg= dawt s (Hossner, 1996)
o wsat sy (Perkin elemer, 4300 DV)
e S G Jedl B bkl ol Y
Jobe 3 asle v sl il dladUly ol
o kil UL il ¢ (HNOs) %0V pas
Sda) &Qs oMYl Jas sl WS sl
iy —iagh s Wpae ol on %0

.Cﬂ;ﬂ\ Gy caladl olall

AL ol 4 JI O gl e Lid

PV I VI S RN SRR
35 Coefficient Variation M= falas
38 paiall 555w o glidl ua e peadl) Sla)

s 2z dauly Sl o Qe Q;.:\;-
«(Global Position System) GPS Ll ~3i,l!
L Y ou_.... B Lad B g Bolize
GIS &l ad Dl s all pllaj peals  dlalyy 2ad N
4 A (Geographic Information system)
EWIFRUR VIV RUPILIR
el g e Sty Al ol il Ll gd

Wl oMl A ol o
c,lz}c,;abg(;s,» O PO HE (Y WU )
i e USO8y e Y gl A o Al y
AU adly pasdd Bl Bl ey (Y S)
LA el Jo W Pl oy ol 3 2l
(=Y)
g ol Ay N o)

plasaaly & 3 ol é_,&_i\ s ;_5,,_.?'
£ oy BN OMalall 5l ) my few)/-‘e*‘ @ b
) b oy calally oLl ) )
by S 0;:*; A a3 wasd (Day, 1965)
o B oy FaaedS Sl plasanly 2SN
3 &b e i CaCO; £yl Sl S 3550
isya - S 5 (Loeppert and Suarez, 1996)
3 (EC., dSm™) JLs4S Jeoydls pH @3
S5 pH meter jle plasaat o1\ 4 41 el
(Rhoades, J'yd! o « b e r;.w EC meter
2530 58 5 55 11996 and Thomas, 1996)
(Ca~, Mg, Na", K*, HCO5, CI" a5 &b 5814

TA Jsedllly ey 23 jabsas 3, SOY)

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



R U E R 1t

paeetill O e pgal £ B el
B a D8 iyl S5 00 Y o Liaisin
1 e sy a5l OISy IS OB e Al
ekl p sl By by S aely ol S
Yoto Je up L ol 2> (Sandy loam) )
(V dgor) St Jast e

oo AN Ggeanlt W e O 6 2 b g2
Sl g s Sy L a2y (oS
w3 Caliy AU ay BU bl o5 3 el
WVocah e 1 ol 35, S sl aad
Y18 O el adly ple b giS oS e
A B B el ada s oS e
ity e © 5 3 AL olall JST) S AN

A a8 SV b (1) Ly pop
As, Be, Cd, Co, Cr, Cu, : » \,.a..; JRNE CW \;&J\
i ,\acy .Fe, Mn, Mo, Ni, Pb, Se, Ti, V, Zn, Hg
A3 ol L S e e S S
Sl and ol o 55 0 ) s IS
b oA sy @y aall Pl gl GG
apddiy 2y SO ole lae (Lindsay, 1979) —
3 .\,} s v 4l & lasy (Cr, Fe, Se) p by
o 5 kg O ad A s Al
b &t 36 As, Be, Cd, Co, Cu, Mn, Pb, Zn, Hg
FS5 30 ol Sl e Lo 3 Wl
paitd sy Gy by pole Jiy Al p geeatSdl
oladll (3 2 QK;\)_.. cA 3l LY adi g
o< Fiovo (Vo—u)y bl of o dsdall

(Kalandadze, %, 57T f Lo ailase (3 w141 oo
2003)
Enrichment Factor (EF) ¢ jY! jalas (.—La:«\ LS
(Lee, et al. sl WS b am &l gan iy
EF % .1997; Tokalioglu, et al. 2003)
A Al 3 WS i e slazeNL
F = (C, 7 Cre) sediment
(C./ Cre) Eartscrus
sl 55 5 s J28 ((C/Cre)sedimen) <>
G Boae M Tl 3 Cpe a3 S5 UL Gy
757 i ((Co/Cro)Barts crus) S5 WS L4k
Al 8 3 e ) aial] B e
12t 31 slus)
GIS- Wl adt Sleglall pllas puals r.x,._.,\

dsladl a5l Je ol dad By i Arc
S o A ol e ST i (EF)
. #
52 WS (Cd, Cu, Pb, Zn, Hg) sd> e ,a
v )Rl foged Aol a3 Ges IS 2Ll
A el e (3 cladl
:2..:5\.;&\} &7\:;.!\

1 gel] B1S” Lyl a8l o o 5 jaileas
NP CRUFSUNNVIERTE PIZ L P N i
A8 }V,\ u«_apr_j\ﬁ;s;a-J‘jﬁa?‘:\g.kﬁu
foed S DUy S r gt ki gty A e gy
o il pH b cwlsy 000, r Al
G e 08 sl B M a el S5

J. Saudi Soc. for Agric. Sci., Vol. 6, No. 2; 2007



40

I g it A GBI 5 Bl e

el e o A0 5l s 3SLeSTl ol g 08 e e (V) g

Max. Min. Average. Stdev. Coef. Variation

pH 8.9 7.1 8.0 0.4 5
EC dSm’ 20.3 0.1 1.1 2.1 193
Ca® mmole 17 71.3 0.3 4.0 8.1 200
Mg* mmole I 13.8 0.0 0.5 1.3 248
Na” mmole 1 100 0.2 4.0 9.6 241
K’ mmole 1 2.1 0.0 0.3 0.3 103
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HCO;y mmole I'! 6.0 0.8 2.5 0.9 36
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SO~ mmole 1" 40.4 0.0 3.1 6.5 214
SAR 22.0 0.1 1.9 2.9 148
0
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. 0,
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0
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Total Concentration Common range in soils’
Element mg kg™ . mg kg’

Max. Min. Average Max. Min. Max. Min.  Average
As 20.18 0.01 10.02 35.39 0.00 50 1 5
Be 33.26 0.20 6.02 6.57 0.10 40 0.1 6
Cd 53.85 0.01 2.75 1276.12  0.20 0.7 0.01 0.06
Co 2941 0.10 15.49 4.74 0.60 40 1 8
Cr 75.94 0.10 49.92 1.12 0.10 1,000 1 100
Cu 1894.42 0.90 265.41 96.25 0.90 100 2 30
Fe 32696.92  557.97 23972 1.00 1.00 550,000 7,000 38,000
Mn 971.70 13.36 605 232 1.00 3,000 20 600
Mo 5.28 0.00 0.59 6.81 1.00 5.00 0.2 2
Ni 50.05 0.01 28.40 2.06 0.00 500 5 40
Pb 1106.19 0.01 159.11 157.74 0.00 200 2 10
Se 0.00 0.00 0.00 0.00 0.00 2 0.1 0.3
Ti 5508.17 73.66 3023 1.65 0.70 10,000 1,000 4,000
\Y% 147.86 0.60 95.04 2.18 0.04 500 20 100
Zn 9728.76 0.30 549.02 276.66 0.40 300 10 50
Hg 3.89 0.00 0.31 402.74 0.00 0.3 0.01 0.03

! Lindsay, 1979.
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EVALUATION OF SOIL POLLUTION AROUND
MAHAD AD’DAHAB MINE

Al-Farraj, A.S. and M.I. Al-Wabel
Soil Science Department, College of Food and Agricultural Sciences,
King Saud University, P.O. Box 2460, Riyadh 11451, Saudi Arabia

ABSTRACT: Mahad AD’Dahab mine was, chosen to study its effect on the surrounding area pollution, as it
was the oldest in Saudi Arabia. The objective of this study was to evaluate the degree of contamination of Mahad
AD’Dahab soil with respect to heavy metals (As,Be, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Ti, V, Zn and Hg). One
hundred thirty nine soil samples representing three depths from 55 location around the mining area were
collected from a transect (0— =12 km) closed to the mining area. The collected samples were prepared and
analyzed for their contents of above metals. The obtained results indicate that the soils of study area are so much
loaded with heavy metals. The total concentrations of heavy metals indicated that most soil samples were
significantly polluted (99 %) with one metal or more based on the Enrichment Factor (EF). While the percent of
high polluted and very high polluted soil samples were 46 & 33% respectively. Moreover, the physical barriers
(e.g. mountains) minimized the hazard of soil heavy metals pollutions. As the EF was > 40 in 41% of the surface
soil samples (0—15 cm). While the respective values reached 27 and 23 % in the sub surface layers (15-30 cm)
(>30 cm) soil samples, respectively. The concentrations of the studying heavy metals could be arranged in the
following order: Cd> Hg > Pb > Zn> Cu> As >Mo >Be.

Comparing the obtained results with the international guidelines such as (Scotland, Holland & Chinese),
data indicate that, the soil samples were polluted with Cu, Zn, Pb, Cd, Hg & As. Also, the calculated coefficient
of variation (CV) shows that the soils of the studying area were highly polluted with heavy metals in the
following order: Cd> Zn> Pb> Hg> Cu> Mo.

In conclusion, all results indicate that the mining activities at Mahad AD’Dahab were positively
contributed to the soil heavy metals pollution in such area. Because of the pollution level reached a dangerous
degree, especially in the western area, environmental impact assessment must be applied to minimize the
negative effects of heavy metals pollution resulted from industrialization and mining activities under Saudi
Arabian conditions.
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