(A\ZYQ/fT"/\)U.b\iJJ\Y'V—YOJpUp ‘(\‘)ﬁ,w/‘\‘? t)w&w/&ab'-i@

L) il e ) Ol g Antll S J2ad acdall elatill BLAS b3
A de Ll Ayl oLl ZJSIN do ML
P e
Oladall e de e )15 o Bt
Dopned! Gy ) Bl = ol = i dnal — 2l o

VIEFY oL IAE Lo o
E-mail: Dr_kad @hotmail.com

2L alaig I Lo bl Byl e 33 g5 U oLl il ol Cadall 4 £ ondl jasnle
dorg 435 HP-Ge 35Ul Jle o sile A1 CaslS el el o)l Sl dl) 435 Gy b o0
Ul oluall 3 YK, 2Th, Ra, U Ut e ol bl LLadl 58 5 b g2 O
(2:0320.04,0.58+0.04) x5l 3 il oaoy el G i las s o
/0,5 (1.38£0.05 - 2.54+0.05)  (11.6+0.08, 5.29+0.08) (0.4+0.07 —0.6+0.06)
Lol GLdal oS oV a8 20U 58 506 O jall el lie 3 W1« Cspll e
o 2 /0,56122403 5 0.4240.05 ¢ 0.33+0.06 s 5,51 SUI 38 55 ¢ puse
& el Lol GLLL S oW1 ad e 31 T s TCs ol 58 0 2y .3 )
S tle (o )22 & jee e ST 203301 2yl DUl e 2 Ol & Slioall poer
Pl i oyl olls ¢ ¥l a5 il A Lall sl Ol e 33550 lial
s /& s e (024001 - 0.340.02) 5(0.2240.03 = 0.6720.1) o =515 gl x5
=51 61 (UNSCEAR) sl oS Zalal) ol e g2 e ST oll oy c il e

e /S Jo vV e



Olatall pam e & guss ¢ 15 Jo At
oo

PAERSS PR RUPUT{p SWE O RUNEN SN b SN vACINE R FOVT
s Ll 3 L 53 sl 51511 e 1 5l 2l L5 )
el dally dslia ll ladadly s 9l Sl gl (65501 558901590
& g k) Lyl & g dl BT 5 Y1 Y1 s paall IDs @ g U8 5 Al
Jato LEUI ootV (5 pal Ve 05855 el Goadal) ) e basy)
QJ:JJ}JLMMGLAM‘JA&JSJ.&J;QLM\JJ G g A3 LV ¢
2 Lo O lad Ol Ll o oy ol el de Al
e el LS [0-V Idball s ol jan e 5 lall L3l clelidl
& ol O lelall L o a sl et ole A e Jl ol
Slodlold el sl s 11 d iy slaza¥l gl SIS A=V M la Ll
oo STy WLl e diaze bl (3 88 534 oLl LU, LLeYy ol el
Ol gplas o U8 D3 gand) Ayl AL OY 5 VY= VA T a2l 4| lslSO)
oLl e badl ol sl b3 Jl g ool 1a 0B ¢ il JI2 35,08
e W) dasl) sl bl e Lgl g2 a0 I ilalazg 4510 de b ) dyll

e ol &gl o5 Lol lelasy

g ) 42200

AT o el Ll Ol o 58 ) oo Ao ol ! 3
S5 L2l 3 L 535 5b1 (6,53 dntll Ul Zonlall e La ) LS
F o Relis daioe JUS (T GUUS s ¢ o 31 ead 1Ll Ldna ) jlesY)
S (Specific Radio Active concentration) g 5-J1 e ¥l bLad) 58 5 Olu



Bl S e el bty bLEI il

o 3 eadl dcall 45 505 6800 el (3 il duins Bl pldenaly bl (3 ka8

) A=
nVvf

Vil @z Vo (/8 pidl ol el e bad BLadl A Eo>
5 (4

- ol ol s l) dallal) sas £

Slall eild uadl Juas (3Le C 5 (The absolute transition probability of y- ray)

(il Aleled 5:LSI 7

s alisaly ("K) pgeslipdl o o ol e a ¥ LLED) 58 5 s £

pldsciul ¢ (7Cs ) o g sedl s (210.7% ¢ (.14 1460.7) B 65 Ll
25l jelas S 5 ol s (285.01% « . 318 661.7) 3Uall (65 el Las
S e Ly (F=4.48% ¢ .5.0.2163.29) L sl ¢ (TU)
£ (FRade sl M ol Olady (U)o 51y 50 80 01 (FTh D55 5801 5y 55
(F=37.6% ¢.5.0.£82952) 5 (F=19.3% ¢.5.1.8 351.9) nusl ) (pdad] plds
. 5.0.8609.3 ) sl cndadly ¢ (C1Pb) Lol I csad P8l sl e cpacdl
CCUBI ) & gyl ¢ 80 1319l e il (F515.7 % .31 1120) 5 (F= 46
el el 2S5 LS @A ((Th ) g gl Al ld AL LY
35 e onilly (F=433% ¢ . 3.1.20238.6) Laldhl b slad alusenaly (°777)
SS9 )s(f =113% ¢ .5.0.8338.4) 5 «(2?Pb) Lol Il ¢« 5l



Olaall o e Do ¢ gl o A8
) aseeSY BB e Bl (F=16% ¢ . B1.8968.3) 5 (=25.8%
.[Y]d\.kcjjj g’j—’..)jﬁb AS\A:.SJJ ﬂaﬁ)“f” Y O\JS"}M JL:I.C«Y‘ L} _x;}!\ o ( "Ac
5t ) Lol 25l 500 (6520 el 3081 a5 015591 e S
s addalall > (:‘)}\ ng.'.U Z&Ls.&}}\

(Y) }\IINl:}\QNZ

3l ol e e ,2SG o STaVI Bl Caatdl jae T Ao > M Lake
Ao s ol e st gl 5 oY1 el dy sl sde No e Ny o 3 501
G031 g oo e 3ad gl 5 @Y (g5l e lad ) Sl s
Al Ll Sl Lebas ¥ clul @l ade dazas 0N Tl 5

plall Lol olll wlalz Coai ¢ (o ) dilate LW dsliall iyl 3

plall Ll olabll id b @5 S (el G ja )l id e 3u
G o 33 G AU ey Lo L2 el o 61 GIS ¢ (6 315 5 Lgaltsenal
Sl Al dr 55 L o )+ Bls Leladl Bl e s 30 dakaie
s sy oo sbe Ol N ed § 5. ooV pltdue Yy o il Lo ol
LS W2 idblldny cle ¥y« WIELW 5 cle ¥y ¢ oeall G yall
0 A QDCQYJ‘M\JJ«AJ\Z\#&AS»}MO»QWT@@{
Ll Wa Ll wlall Slil o) 13 olety ¢ W3 LU slall il
RFE E WS ooV pls i Ladl oLl w15 e wlie Yods pond
L3N] dny g 3l Jo 00+ daes (Marinelli Peaker) &Szudy & 51 3 il



Bl S e el bty bLEI il

YY = o531 ) oo (Secular Equilibrium) Y1 031531 ) s o A8

LY ]43‘.&:.5‘9‘9 YY‘Y—ﬁaym)jﬂ\j 443\.‘\?)‘93

Cf’ (HP-Ge) 35ladl Jle msug.\ ALY ﬁa\.xsa_‘.qlg Lol | Ladall ool
(780 ) dmns 3: S5 521 dsee ¢ (ORTEC)ELS 5l &S, 51 ¢y (GMX40P)
s =l SU GRINYEY 0 L aall sl (V.4) Juad 3485
ﬁj‘zu AYAY C)\j..ﬁ\ Jode CJL.,LJ J.l!—j :\.._wL..c @jﬁlj\jbpﬂ.&&\
(Maestoro- & i) adsell 7ol 1 L;@\ ol el e Blay e 5 )le
o 5 Lalanl gl il bl doalall e it ) Ll (g g Jaid 5 32)
. 52Mnj B¥cs «%Co ¢ '’°Sb¢ Eu : Z‘.’JL:\“JJL;&J‘ (—*‘J}vﬁ.«.ﬂt) cas\ S U
(Jandel CAL’J.; :da_wb; selaSJI LS"’M (= (“‘ Z.UL:;J\ J)L.,a.u oda ga\bd.wb La_j
sl U e ole {:\.Be.:_uLg iadall il ayl iald | el b U8 . Scientific)
o gyl

Jye Glam| las e Jpamll & A e sl Slie JSU il ond £
k}hb@\@&\%\ijgb@yjﬁﬁ\&ﬁ\w}qw|d:ligj.
by lad r\J.;J_wL: Lalasdl dasdl sUal (Specific Radio Active concentration)
) Dbl 3 LS Ul 5,53l dpikal



Olaall o e Do ¢ gl o A8
a5l y sl
Al o) el BLadl 5.8 5 e e (V) 03, Jsud) oy
EW e Bolae iyl oLl lie 37U Ra ¢ Th MK ¢ TCs dasl
D WoL0 M anae oLalt oWl dale dul

(w)
Sample Radioactive concentration Bg/L
U-238 Ra-226 Th-232 K-40 | Cs-137
W1 0.58+0.04 0.4+0.07 | 11.6+0.08 | 1.56+0.05
W2 1.23+0.04 0.48+0.06 5.8+0.09 | 2.54+0.05
W3 1.17+0.04 0.42+0.06 | 5.29+£0.08 | 1.38+0.05
W4 2.03+0.04 0.6£0.06 | 9.04+0.12 | 1.92+0.05
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W W5 ()
<
ISOTOPE U-238 RA-226 TH- K-40
232
1 VALUE SV/BQ 45E-8 2.8E-7 2.3 E-7 6.2 E-9
Annual
Committed 0.11£0
Effective Dose _ 0.1£0.02 o1 | 828E-3£0002
(W5)mSv/y
ANNUAL
EFFECTIVE 0.127-0.001 +0.001 +0.01
DOSE(W)MSV/Y
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W5

17-12

ISOTOPE

U-238

RA-226

TH-232

K-40

I VALUE SV/BQ

6.7E-8

1.5E-6

2.5E-7

7.6 E-9

ANNUAL
COMMITTED
EFFECTIVE
DoOSE
(W5)
mSv/y

0.54£0.09

0.12£0.01

0.012£0.003

ANNUAL 0.1830.001

COMMITTED
EFFECTIVE
DOSE(W)

MSV/Y

0.023%£0.00
3

0.08£0.01

12-7

ISOTOPE

U-238

RA-226

TH-232

K-40

I VALUE SV/BQ

6.8 E-8

8.0E-7

29E-7

1.3 E-8

Annual Committed
Effective Dose
(W5)mSv/y

0.29£0.05

0.13%£0.02

0.02£0.004

ANNUAL COMMITTED
EFFECTIVE
DOSE(W)MSV/Y

0.187F0.
001

0.012%0.00
2

0.09510.02
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7-2

ISOTOPE

U-238

RA-26

TH-232

K-40

I VALUE SV/BQ

8.0E-8

6.2 E-7

3.5E-7

2.1 E-8

Annual
Committed
Effective Dose(
W5)mSv/y

0.22+0.04

0.16£0.02

0.031£0.01

ANNUAL
COMMITTED
EFFECTIVE DOSE
(W)MSV/Y

0.220.001

0.012£0.001

0.11£0.02

W5

w

Age in years

Adult

12-17

7-12

2-7

Total Annual
Committed
Effective Dose
(W5)mSv/y

0.2240.03

0.67£0.1

0.44%£0.07

0.41%£0.07

Total Annual
Committed
Effective Dose
(W)mSv/y

0.2£0.01

0.28+0.01

0.29£0.02

0.34%£0.02
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Measurement of Natural Radioactiviy and Calculated the Annual
Committed Effective Dose for Water of the Second Industrial
City in Riyadh Area

KHADIJA A. ZARIE ANDMAYSOON A. ALOTHMAN

Physics Department Girls University in Riyadh ,
P.0.Box 10184, Riyadh 11433, Saudi Arabia
E-mail: Dr_kad @hotmail.com

Abstract. Specific radioactive concentrations for 15 samples of water (sanitation processing unit and
drinking water) in the Second Industrial City in Riyadh area have been investigated using a high
resolution HP-Ge y-spectrometry system. The mean specific radioactive concentrations obtained for 2**U ;
26Ra ; *Th ;and *’K were in the range (0.58 +0.04 -2.03+ 0.04) ;(0.4+ 0.07 -0.6+ 0.06) ,(5.29+ 0.08 -
11.6+ 0.08) and (1.38+ 0.05 -2.54+ 0.05) Bq/L respectively; for the sanitation processing unit samples;
MDL , 0.33+0.06 ;0.42+0.05 and 1.2240.3 Bq /L respectively; for the drinking water. There is no
indication for '*’Cs in all samples. The concentrations were less than exempt activity concentrations. A
calculation was made to the Total Annual Committed Effective Dose taken from the drinking water of the
Second Industrial and Riyadh city for different ages. The results were ranged from (0.22+0.03 - 0.67+0.1)
and (0.2+£0.01- 0.34+0.02) mSv/y respectively. The total annual committed Effective dose were higher
than the limits given by (UNSCEAR) which is 0.1 mSv/y ; this indicates that the water used for drinking
is not suitable for drinking.






