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ABSTRACT

The aim of the present study is to determine the natural radioactivity levels for radon gas
in selected samples of some of the environmental elements in the Mosul city of (soil, plant
and water) and making map of natural radioactivity for Mosul city using Geographic
Information System technique.

The concentration of (*?Rn) and (**®*U) at twelve different regions in Mosul have been
estimated using nuclear track detector (CR-39).

The obtained results were entered to the computer in digital form, and it has been
connected to data entered and stored by geographic coordinates with their spatial location
using Geographic Information System (GIS). Later on the ArcGIS 10.2.1 Desktop,
Erdas9.2 to produce the final maps from the study site.

The obtained results show that the lowest concentration of uranium and radon were
found to be: in the Soil sample in Hai 17 tammuz and it is (1.590168 ppm) of uranium and
(1.213170x10° Bg.m™) for radon in the air space of the chambers, and it is (0.264082x10°
Bqg.m™) for radon concentration in the samples; in the plant sample in Hai 17 tammuz, and
(0.393860 ppm) of uranium and (0.153242x10° Bq.m™) for radon in the air space of the
chambers and (0.033357%10° Bq.m™) radon concentration in the samples; in the water
sample in Hai Al Ekhaa, and it is (0.0319246 ppm) of uranium and (0.0286052x10° Bq.m™)
for radon in the air space of the chambers, and (0.0038917%10° Bq.m™) for radon

concentration in the samples.

The highest concentrations were found to be: in the soil sample in Hai Al moalmen,
(2.704451 ppm) of uranium or (2.073883 x10° Bq.m™) for radon in the air space of the
chambers (0.451442x10°> Bq.m™) for radon concentration in the samples ; in the plant
sample in Hai Al moalmen, (0.852159 ppm) of uranium or (0.337133x10° Bq.m™) for
radon in the air space of the chambers (0.073387x10° Bq.m™) for Radon concentration in

the samples; in the water sample in Hai Al Faroooq (0.0843723 ppm) of uranium or
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(0.0755996x10° Bq.m™) for radon in the air space of the chambers ( 0.010285%10° Bq.m™)
for radon concentration in the samples.

Almost of these values are allowed globally and their impact on health and the
environment is not significant. But the important thing that were able to use the
Geographic Information System program to draw the map of natural radiation in Mosul
city as a mean for radioactivity monitoring periodically updated.

Keywords: Radiation map , GIS , Mosul , Radon , CR- 39.
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- oSy Al syl G3 sasy (g5l dpe i) Ale ally

S A alpdae | Ll PEIS PERAS Bl | daw
assiosd) | assilned) | asdlped) | Lslady) | Adwd Llad | Gy | dal | s | Bl | @
o cilial) 8 ot Qs | ceah | sl | Trc 5 dial) 3 )
clall | Wy (gm) | «lbsd | Ag(Bq | da | A | m? | L | kgx L
Culpp | x10° | N, x10 ) clall | Al (cm| 10°
m) ! C«(Bq. | Cai(Ba. )
m-3) m-3)
x10° x10°
2.2866 | 47.1755 | 1.1938 | 0.5829 | 0.38339 | 1.76126 | 1724 4 | 20.631 | @bl 1
32 18 57 60 2 8 0
2.1383 | 42.9614 | 1.0872 | 0.5308 | 0.34914 | 1.60393 | 1570 4 120091 | sl | 2
07 64 13 86 5 9 3
2.2483 | 45.5884 | 1.1536 | 0.5633 | 0.37049 | 1.70201 | 1666 4 120276 | sl 3
28 07 93 48 4 4 5 B
2.7044 | 55.5488 | 1.4057 | 0.6864 | 0.45144 | 2.07388 | 2030 4 |20.539 | «lxdl 4
51 99 60 32 2 3 8 o
2.2544 | 44.4938 | 1.1259 | 0.5498 | 0.36159 | 1.66114 | 1626 4 | 19.735 | <&V 5
58 47 93 22 9 9 9
2.3034 | 47.0660 | 1.1910 | 0.5816 | 0.38250 | 1.75718 | 1720 4 120433 | Al 6
18 62 87 08 3 1 1 J
2.0644 | 41.8669 | 1.0595 | 0.5173 | 0.34025 | 1.56307 | 1530 4 120279 | Lo 7
45 04 14 60 0 4 9 a3
1.9465 | 39.6230 | 1.0027 | 0.4896 | 0.32201 | 1.47930 | 1448 4 20355 | >ua¥l| 8
77 57 29 32 4 2 3 z
2.3537 | 47.3966 | 1.1993 | 0.5856 | 0.38517 | 1.76944 | 1732 4 |120.135| oM | 9
79 30 97 65 1 1 4
2.5213 | 52.1010 | 1.3185 | 0.6438 | 0.42342 | 1.94515 | 1904 4 20664 | Ll | 10
43 37 06 26 2 9 0 <
2.6573 | 54.5637 | 1.3808 | 0.6742 | 0.44343 | 2.03710 | 1994 4 |20.532 | <11
91 96 30 59 7 5 8
1.5901 | 32.4947 | 0.8223 | 0.4015 | 0.26408 | 1.21317 | 1187. 4 | 20.434 17 12
68 38 35 46 2 0 5 7 Oy

bl Sl ully Lall ki e il 538 gy b ol Bl (058 85 dyliie SN Al

(UNSCEAR) (The United Nations 1, (11.7 ppm) asilysall = gamall 2al) aa 4)8alls , L3l S 4l

o 2l e ddde Ulas L) 223 [25] Scientific Committee on the Effects of Atomic Radiation)
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lall Jpo el 3 A b sl 55 )8 13 Ay et S0 e ol

[26] dsall (s i (A asabsdl 3815 (2) a8 Jsaa

Country Average | Standard Range Notes
(mg/kg) | Deviation of
Values
CHINA 3.19 2.77 0.15-42
Western 43 | - [0.73-
Region 9.6]
Central 351 | - [1.40-
CUBA | Region 9.70]
Eastern 091 | - [0.93-
Region 15.9]
FINLAND 3.42 2.04 <0.3-48
JAPAN 13 | - 0.258-
5.51
SWEDEN 1.79 1.48 0.00-
50.0
UK 3 | - 0.5-17.2
(NE England)
Present work 2.41709 0.5110 1.5232- | *Plant(1.2494)(0.2511) (
3.2949 0.7404-1.6568)
Water(0.0524) (1.557) (
0.0319-0.0844)

Al dule @lily g Ws Jlal) Gl b lgle Lloas ol o3a®

Asally olaall leay oS (& Jax dmpls sy 0o Blie (& masall leaseiar il o AL ol
ospbailly gl ol L dalsall e 220 o pualiall e Llginl (5305 (ALl LSy adings dyguael)
nlall cililadlly Slall o Uaall e GlliSs Gl lgie s Al GV siaall gsis bululs D 1y caali 3l

(PPM) 3asss jde YV Auhall Blalie 5 asuhsall 385 G A cp (3) JSa [26] dal) ekl
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E_ 05
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Al Gl asulsll 385 A (3) Jedd)

Dbl alie 2.6

Ll s (Trom™2) JBY) 480 aie JS oy Lalsly duahall 3 deasivadl cilall cilie cpn (3) Usosl
Al 2y (BY) osabll e ledy) ety Aslall cilinll Jals 03855 Slsell il (8 Gliall Goalll 5815
Aad J8 ol B asaihyell S5 o) AaaBlly HSAIL o) Gag, (PPML Dliall 8 03,8 55 45IS 5 g
L OIS 5850 Jae oy L omalaall a1 (0.852159 ppm) 4ad els Hsa 17 Al (0.393860ppm)
. (0.588389 ppm )

x10° BQ.m™) ied Bl o bt Chaall sl Sall 8 sl 585 o) (3) sl e L
L O 5850 Jane s, palaall a1 (0.337133 x10° Bg.m ™) dei Jels , s 17 a1 (0.153242
.(0.225606 x10° Bq.m™)

X107 ) iy Cum Cpeleadl al b ilS ded o) o duds Jsaad) e Dl ciliadl 3 sl 585 W
35S Jae 0y (0.033357 x10° Bg.m ™) &l us , jsai 17 ol culS dag il (0.073387 Bg.m™

.(0.049109 x10° Bg.m™) Ly ols
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- 038505 45 asalysdll 3 aes (sl e la Y Ao il

aS A Gl ase | Alleldl PERS PERS Bl | daw

ol | pslsll | sl | Lslady) | Adad Adlad M| ded | o3y | Bbi) | @
ot ot ot Qs | sl Qs | Trc 5 dial) 3 )
cliall | clall | clall | Agy(Bg | Ja | sl [ m? | L | kgx L

Cu(pp | Wy(gm | Nx10" | ) clal | ilsgd (cm | 107

m) ) x10°° ! C«(Bg. | Cu(Bq. )

m-3) m-3)
x10° x10°

0.57911 | 591062 | 0.14957 | 0.07303 | 0.04803 | 0.22066 | 216 4 10.206 | Ll 1
2 1 8 9 5 9 3

0.57491 | 5.96534 | 0.15086 | 0.07371 | 0.04848 | 0.22271 | 218 4 110376 | sl | 2
3 9 3 5 0 2 0

0.57776 | 6.23898 | 0.15788 | 0.07709 | 0.05070 | 0.23292 | 228 4 10.798 | sl 3
5 9 8 6 3 8 4 P

0.85215 | 9.03011 | 0.22852 | 1.11587 | 0.07338 | 0.33713 | 330 4 | 10.596 | bl | 4
9 6 2 6 7 3 7 U

0.50734 | 5.36334 | 0.13572 | 0.06627 | 0.04358 | 0.20023 | 196 4 10.571 | &y 5
9 2 8 6 7 7 3

0.62349 | 591062 | 0.14957 | 0.07303 | 0.04803 | 0.22066 | 216 4 194798 | Sl | 6
2 1 8 9 5 9

0.54949 | 5.58223 | 0.14126 | 0.06898 | 0.04536 | 0.20840 | 204 4 110.158 | o4l 7
5 8 8 1 6 9 8 a3

0.56768 | 5.41807 | 0.13711 | 0.06695 | 0.04403 | 0.20228 | 198 4 195441 | 2w | 8
4 0 3 2 2 0 c

0.52621 | 5.47279 | 0.13849 | 0.06762 | 0.04447 | 0.20432 | 200 4 110400 | o0 | 9
1 8 8 8 7 3 3

0.67505 | 6.95045 | 0.17589 | 0.08588 | 0.05648 | 0.25949 | 254 4 10.296 | <Ll |10
5 3 3 8 5 0 1

0.63357 | 6.56735 | 0.16619 | 0.08115 | 0.05337 | 0.24518 | 240 4 10362 | <usl | 11
8 7 8 4 2 8 5

0.39386 | 4.10459 | 0.10387 | 0.05072 | 0.03335 | 0.15324 | 150 4 10.421 17 12
0 8 3 1 7 2 4 Oy

e J8 5l Jed 0sSs of GSans (2 PPM) 2gany sa Aoad) QWK Aa) & apdall asulysal) S5 Jaes 0
G emial) A€ e ia leda o asteal) (el il Adlall Auball 315 wren @lliyg [27] dedl) ode
Sle g 5yIS bl (et 38 52 G el e el palail alla oSy Al b gl

i) cuadid adly LCilia ) Ayshys Jlal o saSls (Rases o Aygl) mgrned) (V) e agsll Cagyla
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leullly LiSiny Lol caney il 3 ealiall e Jolall ALY il by il C8Sa JS0 dadal)

(28] el ey eaiall Ly Gy ) ASalSsall Al Al 30l
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ppm a8l 385
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coll alie 370U asahsd) 585 ADIe (4) Jedd)
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s eladl clie 3.6

o b O Al i sl e b gpallly asshsll 585 B ol ) (4) A Jeaall b gl

x10% ) 5 ciaall Jiseh Sl 5 0l (0.0286052x10° Ba.M ™) 5 asslal (0.0319246ppm) <181

assibsall (0.0843723 ppm) Gl o & oIS 385 Jely bl 3 gsall 585 (0.0038917 Bg.m™

asl) 585 (0.0102853x10° Bg.m™) 5 caall Jlsell il & sl (0.0755996x10°Bg.m™)

Sl 0bll (0.047164x10° Ba.m™) 5 asalysall (0.052637 ppm) cul€ 50 Jane L) ,cilisal) b

il 3 0500 (0.006416X10° Bg.m ™) 5 cyaall sl

5 ligal) Jalas Slsel aall 8 0ysabl) dlad 486 5 Y AEUS 5 LeSamss giyss W) e sland (4) Jsta

038555 4355 psrlysdll QS xes (sl e la Y Ale i)

A
sl sl
ciliall 8
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ol sl
cilial) 8
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ol sl
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N,x10"
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0.04788 | 0.71830 | 0.01817 | 0.08876 | 0.00583 | 0.04290 42 15 | sl |1
69 47 79 28 76 79

0.07525 | 1.12876 | 0.02856 | 0.01394 | 0.00917 | 0.06742 66 15 | gl | 2
09 46 53 84 34 67

0.05700 | 0.85512 | 0.02164 | 0.01056 | 0.00694 | 0.05108 | 50 15 | @5 | 3
83 46 04 70 95 08 =

0.05700 | 0.85512 | 0.02164 | 0.01056 | 0.00694 | 0.05108 50 15 | <=l | 4
83 46 04 70 95 08 O

0.03192 | 0.47886 | 0.01211 | 0.00591 | 0.00389 | 0.02860 28 15 | &Y | 5
46 98 86 75 17 52

0.04332 | 0.64989 | 0.01644 | 0.00803 | 0.00528 | 0.03882 38 15 | 30 | 6
63 47 67 09 16 14 J

0.08437 | 1.26558 | 0.03202 | 0.01563 | 0.01028 | 0.07559 74 15 | o6 |7
23 45 77 91 53 96 S

0.05016 | 0.75250 | 0.01904 | 0.00929 | 0.00611 | 0.04495 44 15 | L= | 8
73 97 35 89 56 11 z

0.03876 | 0.58148 | 0.01471 | 0.00718 | 0.00472 | 0.03473 34 15 | LM | 9
56 47 54 55 56 49

0.04560 | 0.68409 | 0.01721 | 0.00845 | 0.00555 | 0.04086 40 15 | Ll |10
66 97 23 36 96 46 O

0.06612 | 0.99194 | 0.02510 | 0.01225 | 0.00806 | 0.05925 58 15 | <l |11
96 46 28 77 14 38

0.03420 | 0.51307 | 0.01298 | 0.00634 | 0.00416 | 0.03064 | 30 15 17 12
49 48 42 02 97 85 BT

sl (A gl Sy 4 mgenall aall e e Lhuhy G Al sla) Glie 8 bl S5 e il

idbie e (0.1 Bq\m?) 5 [29]

tommadyy (plale e ale S0 alleainl die el e patall (gal)l) daeS

EPA 1S5aY) Al Ll U85 a (0.0111 Ba\m?) dldl il

adixd [[30] WHOZuallal) daall
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Identify

Identify from: I <Top-most layer>

B- S_oil_Points
i B

Location: ~ 338.650.366 4.021,009.614 Meters

Field
Slaall Jals yesl il &dlas SUS Cs (Bgm™3) x 1075
&l s Kg x 1073
OBJECTID
SHAPE
ussl b &sl=lyl &islal A Rn (Bq)
Sl 3 assl sl 1S5 Cu ppm)
&n) daws L (Cm)
Sl o3 masl el S5 o2 Nux 10717 1.246487
Sl pS pswl ol LS W u (gm) x 1076 49255182
SEdlasls TrCm™-2 1800
lsedl el 3 esll &dl=s ASUS Ca (Bqm™-3) x 1073 1.838911

B 1dentify

Identify from: I <Top-most layer>

() Plant_Points

Location: ~ 337,984.972 4,019,557.369 Meters

Field
JEYI&SUS TrCm™2
OBJECTID
SHAPE
ussl 4 o=l oWl A Rn (Bg)
Sl 03 il 2S5 Cu fppm)
&l o L(Cm)
Ll o3 pesl ol 13 352 Nu x 10717
Slunll o3 pssl ol &S Wu (gm) x 1076
Slandl Jals yaslJl &dlas &SUS Cs (Bqm™3) x 1075
sl el 3 a3l Ml &dins &US Ca (Bqm™3) x1073
&l s Kg x 1073

Identified 1 feature

e —
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Identify

Identify from: | <Top-most layer>
X ' = Wéter_Pdints

9| Location: 332772300 4,022,091.019 Meters

Field Value

3| OBJECTID 1
&% | SHAPE Point
sl Eslalyl &dsl3 ARn (Bg) 0.014793
wlal o3 psslsdl 2S5 Cufppm) 0.079811
Sl el 1

&l daws L (Cm) 4

Sl S pol el S 238 Nux10™17 0.030296
Slinl o3 pssl ol LS Wu (gm) x 1076 1.197174
LN &S Tr.Cm ™2 70
Sl Jals anl | &dlas 33U Cs(Bgm™3) x1075 0.009729
sl el o ssll &dlnd BUS Ca(Bgm™3) x1073 0.071513
&l Ujs (Kg) x 1073

(1) 4y SSA Leadsas dald Cililaals Loy Leiids Wil o ) oLl de iy ey (9) JSa

(Conclusions) elabiiuy) .7

O Jepall Aae 3 Al gilad A @lsall 3 A ppihal) 385 Jane o Aubal) 02 o eitias

(UNSCEAR) (The United Nations Scientific Committee on the Effects J& ¢ 4 7 samall (g5l
Agall e Anliie 3805 e (giad calilally Gyl o) [25] (11.7 ppm) &y 3l of Atomic Radiation)
o e cloy pualaall a de Sy B oy lasind G dsally LS5 e adied SS0E e3 oy el
T pnpall LAY eny Al 0 GAY) BBl g Dilie aphsdl G Adle S5 e (ssind Gl
0 Ao sene Alhe G o Byslaall LU o by Gl anats Gl o Gl sade il daial

Al L) il WAl sl

—
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