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Abstract

The present study includes determination the concentration of uranium in the soil profile
and groundwater and it's behavior, distribution, source and emitted as well as the
environmental assessment. Thirty sample of the soil were collected about (15) sample for
the first depth (QA) and (15) sample for the second depth (QB), in addition to (7) sample
for ground water (GW). Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)
technology has been used to measure the concentration of Uranium and other elements in
these environments by laboratories of Acme company in Canada. The results showed that
the average of uranium concentration in the first depth of soil (QA) was (1.672 ppm), and
the second depth (QB) was (1.373 ppm), with increasing in surface depth more than the sub
surface. The results showed that the average concentration of uranium in the groundwater
was (4.256 ppb), and its concentration is less than the permitted values average of ground
water (30 ppb). The environmental assessment study of uranium showed that the values of
(Igeo) for soil sample occurs within the type uncontaminated to moderately contaminated,
and the (CF) is classified as low contamination, while (EF) is reached within type
deficiently to minimal enrichment. Size fraction for soil samples showed that the highest
uranium concentration occurs in the clay fraction more than silt and sand fractions,

respectively.
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salally AVl Apadl) ealiall (anys S asshpll (ylaall CGilaiNly ¥ anes cibie (1) Jsoa

LSS A Aol (gyal) il ghia g dpcaalall AN e Slzad 4 guaall

Element | Mean Range Element | Mean Range
Si0, % | 40.81 | 31.16-56.605 | Thppm | 542 46-6.1
Al,0; % | 8.69 7.36 —9.685 Srppm | 473.2 | 279.5-1047
Fe,03 % | 4.39 3.72-4.92 Cdppm | 0.40 0.25-0.55
MgO % | 3.90 3.25-4.54 Sbppm | 0.86 0.65-1.4
CaO % | 22.06 | 17.605-39.865 | Vppm | 95.2 81 - 107
Na,O % | 0.69 0.5-0.985 P % 0.07 | 0.051-0.162
K:O% | 1.39 1.225-1585 | Lappm | 2191 | 17.8-26.75
TiO, % | 0.59 0.485-0.675 | Crppm | 2089 | 117.5-367.5
P,Os% | 0.16 0.07-0.51 Ba ppm | 293.37 160 — 379
MnO % | 0.15 0.08-0.9 W ppm | 0.79 0.65-0.9
OM% | 2.43 1.245-4.22 | Zr ppm | 60.44 | 40.65-240.85
pH 7.36 7.15-7.55 Ce ppm | 40.93 33.5-585
LOI % | 23.88 20.75-27.2 | Snppm | 2.02 1.35-3.05
Uppm | 152 1.2-2.05 Y ppm | 15.64 142 -16.9
Mo ppm | 1.31 08-22 Nb ppm | 8.32 7.6-9.15
Cuppm | 33.15 | 25.75-4245 | Tappm | 0.58 0.55-0.65
Pb ppm | 29.81 13.95 - 68 Scppm | 1147 9.5-135
Zn ppm | 84.33 58.5 -150.5 Li ppm | 27.22 24 —30.9
Ni ppm |[124.89| 102-152.45 | Rbppm | 45.01 | 22.85-53.65
Co ppm | 26.38 17 —-120.6 Hf ppm | 1.35 1.2-15
As ppm 8.8 75-11 Teppm | 2.27 1.5-2.95

O.M: Organic Matter, LOI: Loss On Ignition

S8 Al ey el (pfeall Ll BT 8 o sl eaie Jaees s2ay 3255 (2) Jsaa
Names of site | Symbol | Uppm | Symbol | Uppmin | Mean
of sites | indepth | of sites depth
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Range 1.3-23 1.1-1.8 | 1.2-2.05
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gl dilaie Lg3sS Aklye ddhie Jie @dlls (Q6) adsall 8 bl 03855 Lol Lagill 8 asnlysil
G Apkadill A 8 93 asabysall 0b [27] S5 3, bl gy Y deliall Ledlad,
=L Jicdl (Q8) adsall 4 asuhsll Adlall 3SIals L led 0385 saky by chUaY) Jads
Gl Bhaliall ) Lells Tom Auial) 43iske =yl (53 (P e Jane cga ol oy (531 (5580l
Alla A8, dalil) i) A jae ) a8 ) (Q12) o)y Aihaie Ay, leus o Loy Lt dydll
Jl die gy oo 5l 520 0 by aall LB en o 3 Asledad) Gpl e Siut
o psbsl) Slasl jaas e [27] 053 pa Gl 1305 Led oyslaal) Rl 8 Lewsis Tsa illslal
oo i Jledll L 355 (pe Al (Q14) shysd dihia W deliall jaliadly dddyial cdliadl)
el Cien)) gl (ASO Brick) sul slb dein 3 ol cllee (e A3l cladl)
sl Jie Gatidll jealiall (iany o (gind oLl Sga ol [30] 0S3Le ga (3 1385, slac DU

atlily  Adae Cluhy ae IS8 Aae Ay (B asball 385 Jaral A3l o)) 2
(157 &l auhall  ab Apll 8 adaee o 0 (3) o a1 8)881 8 lana e Sliad Gudlles
Agdaall luhall ae 038 5 Aylia 2iey ,(2.5 ppm) Axdlly A V) 5yl Adaes (e S8 525 ppM)
(Sa) W),k A, (A) Sypadl , JB o3 Alablas L5 easas e Bl sl (o bl
lsblaal) 45 Esli Can L sl e (1.96 5 2.82 ,3.82,16.1 ,16.38) ppm asiys <l
oaxy g Ayladllyy .[31] (1991-2003) (riaall Ghyall Wb (mpas ) Koy Chall) dagis A sial)
[32] (0.3-1.85) ppm ey cuoll Hsia o 53 an 03855 Ol o Aallally Laatéy) Lyl
aalie o gins 13 (0.001-2.12) dyhulls (2-4) el ,(0.24-9.20) gl 4 Lea il
.[35] [34] [33] lewsi Custis ellyy elicall agulyslll sl z a5y (Mines)

Agallally ApaiYly Alaall byl Gians e Ablially Zal Al 3 asaibll 385 Jame (3) oo

Study area U (ppm) References
Kirkuk city 1.57 present study
Baghdad City 3.82 [36]
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Basra (Qurna) 16.1 [31]
Karbala 0.97 [31]
Diyala 1.01 [31]
Al-Anbar (Al-Qaim) 2.82 [31]
Babylon 0.98 [31]
Al-Kut 1.96 [31]
The-Qar 16.38 [31]
Kuwait (0.30 - 1.85) [32]
India (0.24 - 9.20) [35]
Czech Republic 2-4) [34]
Brazil (0.001-2.12) [33]
Earth Crust 2.5 [3]

Al Ailansl) ciligSally agailgall (s gina (o ABMal)
Relationship between Uranium content and chemical composition of soil
patlaadll o S a1 Al ualinll g S asiholl (s5ime ADle e iyl
(Pearson correlation 4l Lisy¥) chllee alag e o) &85 450 48kl 4505l
.(4) Jsx> (SPSSversion 22) ilaay) malizll aladiul; matrix)
Slgal) mhand o o) Loy Al Al Sl g dilide Sle aphsll
Pplie 3l e (UO,") s8lSll o assibsal) Fiay 3, jealiall 3ulSly dysumall 50kl dec il
Slo e Bl s ashsll (0 90% o ualiall sda Gl Auslill Auz ) jualiall dgas
FS) mdas e o3l o8 (Mg, Ca, and Sr) ualic ssap W, (6.5-9) pH aie 535Sl
Uranyl carbonate Jie dulill dam ¥ jaliall agas Jo (st Jaale JS& ailiy
(UOy) el s duhall dilaie 4355 3 il asihyodl g0 ob il byS3 WS, [37] complexes
Op Al LSy ADle il X5 13 (SI0;) Sl (olae phaud e ) Ale 4l il 3,
Ll L b 3525 p3ns a3 ,(-0.29) AaLlly LSl Aismal (ST0p) 1Sy sy
bl dilaie 45 8 (U0,
paliall (amyg asailysdll (e Pearson correlation matrix 4t lalsyy) <Dl (4) Jsaa
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Sio, | -0.29 | pH 0.34 Sb -0.1 Nb 0.26
Al,O; | 005 | OM | -0.38 \/ -0.06 Ta -0.17
Fe,O; | -0.09 | Mo | 0.81** P -0.24 Y -0.25
MgO | -0.06 | Cu | -0.32 La -0.38 Hf | 0.67**
CaO | 0.02 Pb -0.24 Li 0.41 Te -0.03
Na,O | -0.05 | Zn -0.33 Sc -0.16 Ba 0.22
KO | -018 | Co |056*| Ce -0.36 W -0.05
TiO, | -0.43 Ni -0.18 Rb -0.01 Zr -0.01
MnO | 0.33 As |0.68**| Sr |-0.62*
P,Os | -0.04 | Th -0.06 Cr 0.57*
LOI | 0.31 Cd 0.19 Sn -0.36

**_significant at (0.01) level
*, significant at (0.05) level

astulsal) ae asaholl dumsay ddle Aygine ADe el b o (4) Jsaad) Aaade e

van b legdilys lagin SbeSeall calaill dam, gl e (0.68 5 0.81) Ay &)y
4gmall ADally ,[38] (Uranyl Arsenates) s (Uranyl Molybdates) — Jis dagall lS,all
coalil) el dags ) Jle (0.62 5 0.67) %o sy fidly asiligh o psiysll fumsal
Al o e .[39] (Lithophile element) aldslll jualiall G Gledy 3 Legin SlaSsal)
@ Akl Legilal jalias dgas s sS5 38 (0.56) ey il asailysall G A gall Ay gindll
alie o) oo Slad deliall jiladl ge Slmd iy Al cOlad) Jie S8 A Ay
e ey AU k) Galadd) lead) (a5 40l (aladl baalg sy (Co 5 Sr,Hf ,As ,Mo)
L A ginal) AR Laiy , pealinll o3gs dungall Lnylall ginall e S5 1y apilysd) yeaic
s Sl soliae o) 3 Al (A L) las DA G (0585 8 (-0.57) as Sy asshsll G

[40] aeballs g)laalls §lual) cDlmd a duwi )

Ll Laaadl e 5a¥) B agail o) aujss
Distribution of Uranium in size fractions of soil

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com
—
£



http://www.kujss.com/

oy Jomenat
»“A i

i@* Kirkuk, University Journal /Scientific Studies (KUJSS)
5 j Volume 12, Issue 1, January 2017
\ S/ ISSN 1992 — 0849
Ol ek 3 S dine Al Bpeaall B2 asabsll 35 Jae (5) Jsaad) L
Sl e 0385 (e el 058 3 ,(1.67 ppm) ey (Clay) bl ejal) (8 sy 0 4ad o]
sl e (0.86 ppm s 1.43 ppm) e (Sand) deylls (Silt) cosll dbad) Lgia <Y
o psihsdl 5S35 ol [18] LS 3 sl spsall Akl galaall Gls o Jlad) o3l asns
g A WS elally Guall a5 (250um) e eal) Cluall (8 R §ypean dai olal) Gl
Ayl Ailaie

WSS At Ayl Tpanall s 51 3 asilsl) s5ine 55 () Uss

Sample | Clay | Silt | Sand
Q7 A 1.45 1.3 0.84
Ql1B 1.73 | 1.42 | 0.78
Q14 B 1.82 | 157 | 0.95

Average | 1.67 1.43 | 0.86

L) G581 A (Eh-pH) JiaY)s 50usY) 3¢9 asalsal) (e ABa)
Relationship between Uranium and Eh-pH diagram in soil profile

5 Uranium dioxide (UO;) Jis 2mS4lS ale IS5 dnm V) 5yddll 8 asalysd) 2ag
Aol 3G Ay (80-90%) 4w 4l & ey 46 ), Triuranium Octaoxide (UzOpg)
i Vigus Aamalall A o aaiad Sl WUailly 2 8 aclsd ol (U0, dihsdl 0siSs
ol JSYI a3 5l 3 (U0, 25as dlaial (8 Lpcaalal) dllal) e (mlias

(7.15- saas (7.36) Janer Jalaill Ay o) 4ugl8 dacacls 4y Culd S S A dg5 )
g5 sn Aubal) didaie b agisll ML Gaedd) o e J e ,(-0.34) Eh Jlpa) aga ey 7.55)
Alil sy agi Al adaddl Gead) 3 opS)i sabin Wl LSS WS, ,(2) J<a Uraninite (UO,)
ler b 3 dagall ailadll e (SI0;) WLl pe dansal) 4iBle (o Db o)fjial 3585 4y
Al ve el Y1 N 4l a3 Auhall dilaie 45 & elss s (UO,) eyl asalysdl
T71[41] (U™®) 58S asdans a5l Aisgns danmaelally 5200850l duncaalal

P,
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+0.5 = Uranyl(UO:**) 6.‘; E . 120 il
S E ER=;
SEEL
5 e
/ 5 - Tricarbonate Uranium
UO2(COa)s*
Uraninite (UO3)
Eh 0-
R
- 0.5 = H20 m
2
l [ I |
0 4 6 8 10 12 14
pH

5SS R i oyl ¢ 5 o (EN-pH) Bhie (2) IS

Uranium in ground water 4dsall sbuall A agsilysall -B
os Ol AY) LSl jualially asihsdl 385 sy Jaxs (7) dsaall
2y Jara (6) Jsanll Gaapmys , sS)S Aaal HIV) any (B bl olLiall 280wy 450580 (alsal)
Ol Al slall AS)a (B psill ey LSS dpad adedl LY ol (B asihsdl S5
Gliisall (o dpadan Cailly Ladaudl COlel@ll o Db GSall (o) S dsebisall Blu S agls)nlel)
O Sldad alldnls oppad dae ala)) GigSall Ga) aly 13U Lagulsd) JlEmly el sla ASualin e

[42] 2V Jolall dais Jemnd AN Cunjilly Pla¥) Jie dlas gial) illaal)

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,
kirkukjoursci@gmail.com

£ A


http://www.kujss.com/

Volume 12, Issue 1, January 2017

i@:* KirkuR, University Journal /Scientific Studies (KUJSS)
)
Nt ISSN 1992 — 0849

(PPb) 523525 5SS Ainal Ahsall LT olia b pssilysl) semie S5 5205 Jane (6) Json

U Symbol S adga
1.78 G.W1 il alal iy
3.38 G.W2 oabal) (A i
3.52 G.W3 Gl A
5.02 G.W4 iy dlhaia iy
2.14 G.W5 e Wy dhia iy
6.51 G.W6 ol sl A i
7.44 G.W7 Baa gl (A i
4.256 Mean

1.78-7.44 Range

Aipa) Tdgal) slall Ailiaslly Al clivally jealiall (mass asshdl Cilites cNaea (7) s

REFS
Element Mean Range Element Mean Rage
U ppb 4.256 1.78-7.44 Mn ppb 4.97 1.48-8.81
Ca** ppm 263.1 223-294 Mo ppb 3.64 1.2-5.6
Mg*? ppm 59.29 35.73-81.8 Pb ppb 38 19-67
K* ppm 23.14 14.01-34.7 Rb ppb 2.36 1.36-3.23
Na" ppm 52.61 28.5-72.38 Rh ppb 0.09 0.05-0.12
ClI" ppm 49.43 19-63 Sb ppb 0.87 0.78-0.98
SO, ppm 729.99 506-920 Se ppb 1.79 1.23-2.51
HCO; ppm 262.71 175-366 Si ppb 11652 10789-13372
Al ppb 6.143 2-10 Sn ppb 0.09 0.06-0.16
As ppb 2.03 0.8-3.2 Sr ppb 4751.9 1151-14635
B ppb 100.86 68-132 V ppb 9.11 4.9-12.7
Ba ppb 48.42 36.1-62.6 Zn ppb 156.8 49.1-382.8
Br ppb 77.86 43-95 pH 7.45 7.21-7.78
Co ppb 0.077 0.03-0.16 EC* 1.66 1.09-2.18
Cr ppb 23.06 17.2-27.4 TDS ppm | 1440.3 1001- 1684
Cu ppb 4.84 3.1-6.7 DO ppm 1.76 1.14-2.21
Li ppb 21.03 11.5-28.5 TC 18.57 17-20

* EC Unit: (ml mohs/cm).

(1.78-7.44) saa15 (4.256 ppb) 5SS daal ddoall oliall (8 asnihsdl S5 Jame s
syl lithology  dplaall e aciay bl oda 4 0385 o)y L(6) Jss
Sl 585 el o) 3,[45] [44] [43] dakidl L leml)l Giglll e Slas Geomorphology
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6.51 ,7.44) ppb cialy sy (Olsye sis aubsl saagdl ) (e JS 3 a3 Al didaie
sl e waall e Ledlsialy agml Leadtay 5B 5SS Aine A of Lags - sl e (5.025
Dsva Gl pald JS8 Aamll 0S5 s Ll Gl cled Busal Gyl degall danlgal
Qb Gl e Slmi ¢l (Say Layy (Dolomite) culestsally (Halite) cudlglls (Gypsum) aswaal
Jse Sles (1.66 mImohs/cm) dais 4ileS alias Jo gsind Auhall ad Ll LY ol dac g
Bers al (e Adlate b ahalyyy e agihsd) pls eSad 38 (1440.3 ppm) deds 4 dlea
Al e Al Jualall mad il A duball a8 LYY @ Adle S aslsll e aala)
bl oda sl gl

el )y Adaall Cluhall any pe 5SS daal ddsall olall A asusdl 5855 45)lhe e
Anliugdl) saaally a3 lgieSl A il dine U A Lee J8 03855 0 i (8) Jsas duallally
by olaall 038 A oaalsi (530 e (35S Caaill LT olae (A 0385 L |[46] asailysal) plas dyial)
aei) 1ol Tl elllin oy o 00U Adsall oliall po iyl dies ailesy Lpaplall joladll e Ju
[47] o) b L)l Alinill jsaall (e 4nsiif o Lad Js Adlal aad o 3 L
eSS Ane LT b B oagas e Aol il caii muosilly vigll Abpall sliall ae 4%ilie vie Ly
e asailysll Wlald agas e Siad (Granite rocks) bl AUl by sia duuds Cu

Lol 1y glaall L2l s a5l 5SS Ripnal Al olll 3 ool 55 (8) oo

ol
Study U ppb Reference

Kirkuk 4.256 Present study
AL-Anbar (Aucashat city) 10.23 [46]
AL-Najaf 1.617 - 5.079 [48]
Jordan 0.04 - 1400 [47]
Punjab-india 54-43.4 [49]
Norway <0.02 - 170 [50]

Abgad) oluall dilaassl) culigSally agailysall (ssina Coy A8l
Relationship between Uranium and chemical composition of Ground

water
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Apae s Adsall bl (8 ALesl QLS L aonlsl ABle Adpra e il il ()
olyall 38 80385 laitis 3aly eile s 4l dialall aall g sl
DY) Gand Ldsall olaall A8l Slly 4al5all Glaally paliall (any ae asihsll Ale (9) s
S K Aae (A ddaall
U U U U
Ca* -0.231 Co | 0587 | Rh [0.813*| Sn |-0.262
Mg* | 0.908** | Cr 0.36 Mn | 0.158 | Sr | 0.383

K" -0.597 Cu | 0019 | Mo |-0572| VvV |-0.384
Na* 0.793* B 0.38 Pb |-0.619| pH | 0.305
Cr 0.723* Zn | 0.353 Rb |-0.632 | TDS | 0.491

S0,* 0.297 Ba | 003 | Sb |-0584| EC | 0.282
HCO, | 0.557 Br |0.708*| Se |-0.255| DO | 0.543
Al 0.301 Li |0857*| Si |-0441] T°C | 0.604

As -0.802* | **. Significant at the 0.01 level
*, significant at the 0.05 level

Adsall oluall & 4sbilly Ayl pealial) (mns we psilsll A5 Bl Y cDlebee L)

G (0.908) dadiys pgmuinall po Ganges dysine dugd 4Dl A oL ,(9) dsan 8 S8 Anad
Clsine Lagi s e Slad ,[39] (lithophelic elements) 4l silll yoaliall de sene o Lege i
e asmainall 2ay5 ,[51] Magnesium-Uranyl (MgUO,(COs)3%) Jie Cppmaiall NSy de
fo Aansas Aggine ADle Al G, Aatl) (eS8 sasasell cladsall Hedia b dpulul) paliall
@ Laldl Halite saa ge dle 4l Jlly , Jsil) e (0.7235 0.793) asiss iS5 asseall
3aly) 8 Daee hsd saaall o3¢d (46 3 3, (Fatha Formation) 4yl dsiall ;&5 s hal (e 2y
e palinl) 038 g5 e Slad [52] Laldl Lially Al JLY) Gan 8 asshal) S5

[39] Alafulll jualiall dc sane
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(0.813) slalias dafhy asgyl) ae dunse dygine ADle 4l () LS ([39] crua Lol Canliail)
ge AL Lged) a®le Wl [B3] Camal cas Gaglidll galiall Ciiia an Lege sy can

gl sluall L ) Leghlas alms CEA) Casnss (-0.802) 5laline fasis i3

ddgal) olually Al b agaigall ) andil) -C
Environmental assessment of uranium in soil and ground water
poaibigally Apal) Cighi andl —
o camill lede atid saae (il 58S Bk lllia asahsll Ll il aui dal e
PV Ay Ayl dilaie By asalysd) S5 s

S Jdy sl aladid ~58l s -:Geo-accumulation indexX (lgeo) (! aSLAN Juda

:[54] 451 Alalaall e cllally A5 Eigli sae liaad oY)

Cn ] _ v (1= 3)

Igeo = log2 [1. =2 Bnl

b mainll ampall S5 i By Al dikaie A5 3 i) sine Jici CN Y 3
) (lgeo) o) oSL Jils [54] iy ,[4] em pssiyll (1.7 PPM) s5hadis Gpn ) 5,30
iady (Class 1) ,practically unpolluted —sayss (lgep<0) s (Class 0) & alial dxu
48 (Class 2) ,Uncontaminated to moderately contaminated —aags (0<Ige=<I)
Caagy (2<lge<3) 4«& (Class 3) ,Moderately contaminated —aass (1<lge<2)
strongly sy (3<lgeo<4) 4w (Class4) ,Moderately to strongly contaminated
Strongly to extremely contaminated —iass (4<lge,<5) 4w (Class 5) ,contaminated
.Extremely contaminated a5 (5<14,<6) 4xss (Class 6) s

Lﬂj Uncontaminated to moderately contaminated iuhall ddhic 45 oL cpo 8l
A ) agm 8 13y (10) Jsax (0.18) lgeo dad caly 3 agihsally Cighill dlasisia M) &isle s
Aghsh Al Aaall Bhabie dplef 3 Lol dypnd) calladlly Lo luall coliig)
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Al gl apil (CF) dashil) Jale aladiul 23 -:Contamination Factors (CF) sl Jals
Ay Al 3 LS ppsihsall

_ Cu Sample
- CmbaCkground e

CF e (2-3)

Jdaa s Cpy background 3l duhall 4 paisll 385 Jas Jii Cp SaMple o) 3
Sstill Ay e L [4] asshsll (1.7 ppm) gsbas dna¥) 5yl (A aaall jeaiell S5
low Cias (CF<1) i (Class 1) & <ilial gojf ) [55] can sl Jale e Talaic)
(3<CF<6) 4.2 (Class 3) ,Moderate —uas (1< CF <3) 4. (Class 2) ,contamination
Very high caasn (CF>6) 4 (Class 4) s Considerable caa g
Ciiia Loges Cuslill Jale e Talaie) duhal) dilaie 435 (s (1 +) Jsandl DDA (e el 3)
(Moderate  <ughill dangia il 3halie ED sacle (LOw contamination) <ghll alds (gl
3, Aal Jde (1,095 1.15 ,1.21) aslss Ohais 3algs oilga , shysd ddhaia a5 CONtamination)
8 ojlgy0 Ak Ay Jledll i 4S50 (e (Alsed) Sl Jady Loy shsd ddhaie (& Sl jaas )
Obps aals dilaie & Lay (Sl alld A0 8 e dshial) sda 0 Anaall @lls 9 ) 2y
.(1991-2003) saall s 4 dapnal) Bhalially jSuwnall <53a¥) Coaill dags Al Suune (g Ayl
ALl yualiall dpl) 580 A5k Jalall 138 ayey -2 Enrichment Factors (EF) sy Jals
Al 8 pealiall dgp5ls dmpdall alaal) G Gpaaill aadivgy A ) 85800 phmy Ajlie 50
A0 Al [57] Glalll aiay agbuads ,[S6] 16550 Alla ey Sl

&)
Crer 5 Adlall Zuhall 3 4mnd 5 U1 basl il 385 s C, (sample) o) 3
58 By [4] asabsall (1.7 ppm) Zuca)¥) syl b asjall Slasl) seamll 585 s (sample)
8 (SC) pslilCul) yemie Sladl & Y ,Gagmial) zisall Leaje havae aasival) jeatall 585
a2 ral oliial & Al Sbesl) peaiall 385 Jia Brers , [60][59][58] vy dulall Ayl

SC) Jin Lnnye Daas deaiivadl) jualiall aaf asf 43,1 (16 ppm) ey (SC) dpa V) 5piall 3

EF = i (3=3)
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s ) [62] cn sleY) e e Taldie) Gyl days caina W& L[61] (Mns V ,Ti LAl
(Class 2) ,Deficiently to minimal enrichment —uas: (EF <2) dai; (Class 1) & <abial
Cuagn (J<EF<20) 4. (Class 3) ,Moderate enrichmentcuay (2<EF<5) dan
Very high enrichment —aas (20<EF<40) 4.a (Class 4) ,Significant enrichment
.Extremely high enrichment —oa s (EF>40) 4ui (Class 5) s

Wl Caagy A (EF<2) China o 2 Ly 5SS Apae e lie Y1 Jale il o)l
.(10) Jsaa (1.25) 4wy deficiently to minimal enrichment

&b A8 S Anae 4yl (EF) sle¥) Jales CF sl Jale ey (o1 &SIl il milis (10) Jsas

Jallal) 4yl

Name of Site | U ppm Cf lgeo | SCppPM Ef
Sliall Al 1.6 0.94 0.19 9.5 1.59
& ¢S S daala 1.5 0.88 0.18 12 1.18
Ol g 1.85 1.09 0.22 10 1.74
AA Sma 1.4 0.82 0.17 12 1.10
FERS 1.25 0.74 0.15 115 1.02
dhli & 1.6 0.94 0.19 135 1.12
dladlaalf ddlais 1.2 0.71 0.14 11 1.03

g SSmad) A 1.45 0.85 0.17 115 1.19
(magddall g o) | 1.25 0.74 0.15 13 0.90
o 9Y) Aty 1.49 0.88 0.18 12 1.17

shadl 1.35 | 079 | 0.16 12 1.06
83190 1.95 | 115 | 0.23 11 1.67
Bl ass 1.3 0.76 | 0.15 11 1.11
$) 9 ddhaia 205 | 121 | 0.24 12.5 1.54
glall 1.6 0.94 | 0.19 9.5 1.59
Mean 1523 | 090 | 0.18 | 1147 | 1.25

asailisally g sluall gl ands —2
«drinking water il giadia e Ay asihsalls Ldgall slall Eugli avii Jal e
:AnY) dabaddl 8 WS [63] ewa Metal index (M) (g3l Jalaal) alassiul o
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n

i = Ci
B (MAQ)i

i=1

il Ldle gy msanall el ((MAC) ,Jlaall JSLasll jeaiall 385 :Cy Jiss

Sl Ay s & (M) n o) 335 Ba o aldiels ,agilsall (20 ppb) 4adllly Slaas
On the threshold of danger ,Non-potable (MI>1) ,Potable (MI<1) & slial &35 )
potable of i yill dalla & < dure LY ddeall oladdl de s oL st 3 .0F drinking (MI=1)

(11) Jsas asshsll s5ima e Talaeldrinking water

Al S8 Ane i L) abal (M) e ostinls codll ole s3sn sl i (11) Jsn
RN

Name of the site | Symbol | U ppb M
ald ala) iy G.W1 V,VA 0.059
kel (A GW2 | Y,¥A 0.113
o) A G.W3 | Y,oY 0.117

Mapwdihia iy | GW4 | o,0Y | 0.167
s i dihia )4 | GW5 AFAR- 0.071
g A | G.W6 1,0) 0.217
Baagll A iy G.W7 | V&t 0.248
Mean Mean | £,Yeo1 | 0.142

Conclusion claliiiu)

Sl e (1.672 ppm) dare il (QA) abull Gaall A azexiy asilysdl 585 salyy )
bl 4lil s (1.373 ppm) Ja=as (QB) Aol

& e xe (157 ppm) Aadldly €S Aiae 45 (B asnlsll 585 Jaxal A)lae ha) xe LY
23S A)lie die L) ,(2.5 ppm) Aadllls Zpua V) 8yl 5 Adsea e J8T 4y s dpa V) 50
Cumyd ) dpsiad) clldlaadl 45 8 sasas e J8 Al 0 bl 8 Adaddl Gluh)) pe

(1991-2003) 53l <3)e) il

e —
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(Silt) Fal el )l (1.67 ppm) 4 (Clay) el il A asaihsdll 585 3ab) .
Pl Slus Je ) o) s e (0.857 ppm 1.43 ppm) (Sand) el
gkl

Chia e ol 450 (1g€0) oY) aSKA Jids A ol Agall sl cleles il |
dap ol caiay 450 &l Jales (Uncontaminated to moderately contaminated)

(Deficiently t0 iia (jaa gy Zysl s LieY) dele Loty ,(LOW cONtamination) & skl
.minimal enrichment)
Dlally IV 50uSY) laga bbide i Aubpll dilie 45 8 asihell S Gadll o)

.(UO,) Uraninite sa duaslall

Cr Ay Adaal) bl any e @S5S Abnal A gal) ol b agiholl S5 Alie die
esshsll Al 3805 e Gglall Alawgll el dal) lile duae HUT e S i 4y
J5 Alall aad o) 3 Led 4l TS Lils clllin oy 0 02050 adsnll oliall e 433l die Laiy
Al Sl (e Ansip o

Gsina o Talaie] Call dallia slie Ll Adsal) SV ol (3 gl (M) (3l Jalaal) ekl
cp9aily sall
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