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~1rf--1~LL'Cl:::hl1'1l~1rf--1~ vf--1uuurnL'Cl:::m..:itl1 (tl19~LL'Cl:::tl1V1:::L'Cl) (;J'Cl'el~toi'W -w'll e!'n i:..i'Cl'tii LL'Cl:::/(;1,r,i1 

LL'Cl:::'el19U'WL'tl'el'WL ~1il1~1il'l..:I t 6l!'el1l,11:i'L~ 9..:l'e:119 fl'el 1 ~ Lfl~f"l'l1il L~t1-:i~r.i:::'l~fo~1rnmru(;Jf,:i~ L ~1~¾1-:imt1 

' ~1n : m111imi~u 1urnm1iorrtl'mY1JU 1m~rm 1H 1hff11mi'~~iui111t1~uf'lmnh:::mr1'l11u (1:::u:::~ 1) ri111'n~iut1ru:::mrnnu11im111~'lf1~. 

http://www2.egat.eo.th/ned 
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R,,,,~ ,,i, Projen 

n1rii;i-vh1ii!ll;Jl'lf~afuj'1,Ui~,!J~U,l,J1[Ufi11>Jf~iill11).Jfijf).J'l!1~i1,lri'll Ul'l~r-il'IHHi!l~~UlJ1~'lliilJ1 

1uful~~~l'1'nwl1'\'ILUU~i«'~'lf1N n1 ,tNt1•/vhmi~~1,lii1Ll'l~~f 

'W'eln''l1ni1 'l!1r.J~'1~11'Wi1£J'1LU'W''W~~n~rnm:;viur.nn~'W1i'.imri'fl'W 9'1'el1"li1f'l'l1l-JL~r.J'1~~11nmrulilf'1~L'W 

'flunrnr.J Ln Ur.Jl-1 u~:;'el'Wrn'l-!Vl'fl rfr.Jl-l~tl:;tlu'eltlmn 1u/u~ ~1mrn L;1~ih-.'IL6l!'fl1v11rn1-.'l «n u~ :; ern H1~ 
q 'lJ q 4J 'lJ 

L vn:;tl~ n 1uu1L 'l ruiXu 1~ L 'llunu ., 

I I l, I 

L'l!'W 
210

Pa, 
226

Ra, 
228

Ra LL~:; 
2 10

Pb Yli1'flEl1u «nu~:;1:rn1ii'Yl'fl'1ci'W'JJ'el'1'Vl'1~'fl'1'1!1r.J~'1'll'el'1tl1:; LY1f'l tc;imiu'l"l1 :; ., 

' ,, 
fll-llY'Wlil f '1~Yli1 f'l'l1l-1~1 i [1J L 'W'el'4nrn~ m Ur.Jl-1 LL~ :;'e)'4n 1l-JVl'e) rfr.J l-1 ur.iiuuu£J'1 hii1'!,IU'lr.J'11'W 1c;iv\1 n 1 :i'~ mn 

;'ell-l~ f '1~/umf'1 (Background radiation data) 'll'el-.'l«mrn'linu/u~C?l-.'ln ih'lmri'fl'W C?l'11X'W ;'ell-l~Vl1'1 ., ., 

,j ']j 1n11~ "l :;1~ "l 1nn11,jr.fod ~ 1 l-11 rntl 1:;n'e) u1 ·ii1 'WU 1:; Li'.i'W LL~ :;u 'e),_'j fl'W'el'Wlil d1r.J"l1nn1 1'l~fu f '1 ~ 'JJ'e),_'j 

tl1:;'l!1'l!u1 u/u~ ~ mt1l'T-.'lur.ir.iuuu~ :;'elu 1 f'l lil LL~:;r.i :; LU u;'fll-!~fel1'1~'1~tl 1:; Lr.J'l!i1'fl El1'1 m n l9l'el Lf'lN n11 . ., 

L1'11 'Wvhu.'l Lf'l~r.J1'1J'e)-.'JU1:; L 'VI f'l'l Vlr.Jl'T-.'J fl'e)'WLL~:;mr-.'l n11fl'e) ~°f1'11'll-Jl'T'1L'W1:;'1,1~1'1n11~1 L U.'Wn1 :f'JJ'e),_'j L1'1 'l 'WYh 

'l"li'1'11'WU.'lLf'l~r.Jf 9'1LU'W~l-J1'1J'e)'1Lf'ld-.'ln11;i 

' ,, ' 
Lrl'fl4'c;iv\1f'1~Ylu'l,li'1'll'el'1 

210
Pa, 

226
Ra , 

228
Ra LL~:; 

210
Pb 1u «n LL~ :;ern'lii Yle.J ~ lilLL~:; 

u1 Lfl f'l L 'W'YJ'e),_'j riu1 ulu~~n inr.Jfl1'1"l LU'W~ ;'1 LN'l vJyJ 1'1"li'1'11'W U'l Lf'l~ r.JfL ~'eltl1:;Lr.J'l!'W1 un11tl1:; Li'.i'WLL~ :; 

U'fl-.'lnuiulilnr.Jr.i1nn11'l~fof'1~'ll'fl'1tl1:;'l!1'l!u 

,, 
1 . 3 "ll'el'Ub "ll IPl"ll'el.:t bFl'a .:I n1'a~i~ i1C?l'1U 

1. fi11ilfll-l:W'Wlilf'1iq lil1l-lfidJ'l-l'l11~1un11~mni1'l~LLri L'l!'W 
210

Po , 
226

Ra , 
228

Ra LL~:; 
2 10

Pb • 
2. «n-e.J~'lii'Vl'fl-.'lriu~~mn L'l!'W «n/uihu «n~'l'Wf'lf'l L'l!'W ;1'l ~:;lil'el ~'fl'1n'fl'1 -lrnJ :;1c;i LUU 

,, 
lil'W 

3. 4'-.'Jwj'c;i~~mn 'l~ LLfl tl1:;r.i'lu~ihru.i 'l!l-J'l"l1 ~J'1'jj'fl1fi1U 'Wf'ldf'l1nnm1'l! rnnlil LL~:; 'W-.'1'11 
q q ':,,.J 4J 
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n1l"'llil~1ii!ll,!l'lf~~furnti'~'ll!l~mincufi111j1~~1il1l-Jfi17l-J'l!1~1,Jfi'I! Llil~r-lilLiHi!l~~,JU1~'1!illil 

lufu1~~i'.il'1'munmu,1~iK~°iPlN n11h~'t,·l\'-hl111~~,uil~Lf1~[1f 

1.4 'VltJ'Mn io.J:i..1~~1u (t11il) bb~~n'i'el'Ubb'U'JFl'J1:i..lf>llP'l"ll'el.:lbFl'i.:ln1'i1i~ oJ .... 

1 uiUIWellJn1j~1 L uumuf ~ L~'flrnHl1U~ i-.:i LNL v.Jvhu'l Lfl ~ufi!ur.i:Ji'fl-.:ia'.Jmji?lj'J"'l 'J ~ 

tfhnrun1i?Jl9i1-.:i1 j'Jl-!vT-.:in1i?Jnl-!l1'u1?1f-.:i~LL'l'l~mmruf-.:i~1uvfu~~Qnfi'~L~'fln'l1Lt-1m~~l-lri'flu~r.i~iJri'fl~'f1-.:i 

Lj-.:i1v.JW1u'lLfl~t1fL~'fl1•ihuu;'fll-l'l'lvfumf-.:i (Background data) 'll'fl-.:Jvfu~ ~-.:JLUU;'fll-l'l'l~1-ii1umj 
~ ~ 

i-.:ii!u n1j~n111tl'~ 1l-11 rn Lumh~'i: tJ'l!'ULL'l'l~~ uu ~'4Ul91'flU fou 1u LL'l'l ~ LL~Uj'fl-.:J fu 

LflJ-.:Jn1jLJ-.:J
1

lv.JWT1"li-.:JU'lbfl~tJf'JJ'fl-.:Jtlj~b'Vl"1L'VltlL~ ~ni-.:i n1j~n111tl'LuUn1j'ij9ur.i1nw1,hm1u~LUU~~j~~ 

'bJiJ~ 'lU'l~~ 'JUL~ tl nu Lfl j-.:J n1j Lj-.:J 'l v.JW 1U'l Lfl~ tl f 9-.:J~ 1m jffW1 'ltl1-ii LL'Cl ~'fl fiU1 tl;'fl~-.:1 i tl L~ tl'l nu ~'fl-.:itl'l9i'el 

1.5 n1'a'Vl'l.J'Vl'J'U'J'a'iWn'i'i:i..1/~1'a~'Ub'VI~ (information) vh~mon''el.:i 

' 0 -=a.iv «::!ii 

1.5. 1 R. Djingova LL'l'l~ I. Kuleff 'Vl1n1:i"l"'ltJLj'fl-.:J Concentration of caesium-137, cobalt-60 and 

potassium-40 in some wild and edible plants around the nuclear power plant in Bulgaria 

Co-60 LL'l'l~ K-40 1ui'l'flt!1-.:JW'l!'LI1 (Taraxacum 

officinale, Plantago lanceolata LL'l'l~ Populus nigra 'ltalica') W'11~~1mrnfotlj~'Vl1U'l~ («n 

fi'1JW'll LL'Cl~~'l'l rn) LL'Cl~~u 1uvf u~~fl1l-lU~ 1ihuuu1L'lrutl'Cl'fl~Jltl'JJ'fl-.:JLJ-.:J'lv.JWT1"li-.:iu'J Lfl~tlf 

Kozloduy tl j~L 'Vl"1U~ m L1u LL'l'l ~'l-11 ~'l'l~'l~'ltl Ltl'fou L VJuunui'l'flt!1-.:J"'l1nvf u~~u~-.:i'l~vi 1n1j 

i?lj'J"'l'J ~ LL'l'l~,j Lfln~tf ri'flum'.btl'LL'l'l~u-.:i btffou b VJtJunu ~ 'l'l~'l~r.i1n-.:i1u'ij"fo~u Transfer factor 

r.i1n~u'ltlu-.:iW'll'll'fl-.:J Cs-137 iJ'fltj1u-.d'J-.:i 0.002 LL'Cl~ 0.009 ~1t-1fo K-40 iJ'fltj1u'li'l-.:J 0.009 

Lb'Cl~ 0.35 mmruf-.:i~u-.:J~'l'lntJUflfl'Cl'flt!~j~(P)U 4.5% '11'fl-.:J'JJ~91fl~'JJ'fl-.:Jlli'mruf-.:i~~fo'l~1u ' ~ 

1.5.2 B. Ryan, P. Martin, M.lles vi1md'l9tl~'fl-.:J Uranium-series radionuclides in native fruits 

and vegetables of northern Australia LUU-.:11U'ij9m~mnumj~n111mmruf-.:i~1u~'Cl
1b':i 
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n11"li11~1~tllJl1f~~fhmii'~~tl~tlhnrnfi111Jf~~c;n)Jfl7nJ~1in1,1rh1 LLl1~r-mHi'iiti~~,11J1~~ii111 

1ufu1~~i'll'l'n!J/11\1 LUU~rff~umn111N11i\fo111~~1,1ii1Lfl~!Jf 

' 0 .:::,, a,., .di! 

1 .5 .3 N. Green vnmnr.imnh'.I The effect of storage and processing on radionuclide content of 

fruit lU'W.:J1'Wi'l9tJ~j')1Jj')l-J;'el¾J~"nnll'Vi~.:J;'el¾J~~il'eltjll~'.ll~mh~l-l'.l~n.:i~~6JJ'el.:Jn1nf71JfoM1 

ll~~lllh]tlt:.rnHimf.:ivhn1nnul~m~'elllil-J1ru'Wn
1

lfl~t?lf.:J~b'W~~·w ~1J~1 mf.:imnnul~tl'.l 

fl'.l1l-J llj.:Jj.:J~b'W~~·w'el1r.i-t''W'eltlfl1Jrifin1j9!?)n1jf71J~~·w l'Vi~1l!'W ~.:J'11 ~~Hhln ll71J11'W1'W"'l~Vl1 
~ ~ 

1.5.4 P. Blanco Rodrfguez, F. Vera Tome, J.C. Lozano ll~~ M.A. Perez Fernandez vhn1ji'j9u 

' .. 
lrn.:J Transfer of 238U, 230Th, 226Ra, and 210Pb from soi ls to tree and shrub species in 

a Mediterranean area lU'W.:J1'Wi'l9tJ~~nM1n.:iur.ir.ru~il~~~'eln1jlfl~'el'W~6JJ'el.:J1'el b6l!b'V1Umniluii 
~ 

b'Wn1ji'l9ti Uj~n'elU~'.ltl 1iJ~'W~'W(Quercus ilex, Quercus suber, ll~~ Eucalyptus 

cameldu lensis) ll~~w~ii (Cytisus multiflorus) ~.:Jl1J'W~'l!~~u
1

l~l'u~1~1'WUfl1Jll-J~ll[?l'eJflj 

lUtJ'W b'W.:J1'Wi'l9tiifl~'Vl1n1j'Vi1fl'.l1l-Jl;l-J;'Wfll-llf'W[?1J71~f.:i~1'W11J
1

li1ll~~~~1iJ6JJ'el.:J1iJ~'W~'Wvf.:i 3 

'l!U.!?1~j~tJ~mnr.i1C]Jl~1JL(?l~ll(?ln~1.:inu n1j~nM1~u~1 Eucalyptus cameldulensis ilfl'.l1l-l 
,., 

r.i~ilm1m;ii;m'Vi~'el'Wfl'W'Vl.:J 3 

1-4 



~ 
R,<1~ ,, i, Projecl 

n1ril!l-ii1iit1l,ll'lf~ilfuniil'~~t1~mi.n™fi1 iJJf~il11111JtiUlJ'l!1ii\h1f1'i1 1111~r,111il~t1~rl,lu1~'iliil!l 

i1lrill~~i1f'1'nEJm1·11i'.hl~.f~u-1Nn11tN11·/\''h,1i~~1,lii111'1~EJf 

1.6.1 R. Djingova, I. Kuleff, "Concentration of caesium-137, cobalt-60 and potassium-40 in 

some wild and edible plants around the nuclear power plant in Bulgaria". Journal of 

Environmental Radioactivity 59 (2002) 61 - 73. 

1.6.2 B. Ryan, P. Martin, M. lies Uranium-series radionuclides in native fruits and 

vegetables of northern Australia", Journal of Radioanalytical and Nuclear Chemistry, 

Vol. 264, No. 2 (2005) 407-412. 

1.6.3 N Green, "The effect of storage and processing on radionuc lide content of fruit", 

Journal of Environmental Radioactivity", 52 (2001) 281-290 

1.6.4 P. Blanco Rodrfguez , F. Vera Tome , J.C. Lozano and M.A. Perez Fernandez. "Transfer 

of 
238

U, 
230

Th, 
226

Ra, and 
210

Pb from soils to tree and shrub species in a Mediterranean 

area", Applied Radiation and Isotopes, 68(2010)1154-1159. 

1.6.5 M.S. Al-Masri, B. Al-Akel, A. Nashawani, Y. Amin , K.H . Khalifa, F. AI-Ain. Transfer of 
4
°K, 

238 210 210 . 
U, Pb, and Po from soil to plant in various locations in south of Syria. 

J. Envi ran. Radioact. 99(2008) ,322-331 . 

1.6.6 IAEA. Handbook of parameter values for prediction of radionuclide transfer in 

temperate environments. Technical Report Ser. No. 364, Vienna: IAEA (1994) . 

1.6.7 IAEA. Proceedings of the symposium on environmental impact of radioactive releases, 

Vienna, (1995) 8-12 May, Vienna: IAEA. 

1.6.8 Savidis, T. Uptake of radionuclides by plants after the Chernobyl accident. 

Environmental Pollution, (1988) 50, 317-324. 
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n1N(;1'111li!llJilf~~iumr~,!l~lnlJ1(1.!ti11>jf~~"111Jti111J11PiLU\1111il~tJllLil~!l~~llU1~1ili;i 

1ufu,~~il1'1'nt11111·11tlu~.f~timn111N11lW1m1~~11Jii.1111~t1f 

1 . 7 . 1 ;'ell,J~~1~r.nn n1:i'~m11~1mrn'Vl1 n1n~mL'V'lfi'W'l1:i'~1n::iu'll1 ~ LL~::'W1'W1'll1 ~n:wl'Y-.:i 

~1mrnu1L~'W'elL'W~1h::1:w'5'll1n1:i':i'::iU'll1~LL~::'W1'W1'll1~1~ 

1 . 7, 2 ~~ n1 j~n'J119 :;i'.hJ1::'i:mu1?1'el'WLt.lU1t.l LL~:; LL~'W:i''el-.:JfuLflNn1:i'LNL ~W1'V'li-.:JU'l Lfl ~t.1f'll'el-.:J 

1h::LV1~'lvm :i''l:wl'Y-.:i 

n1:i'L~W1~1t.1~~"1 LL'l,l-.:Jlh:;L'Vl~L'Vlt.1 L~'el 1-ii LU'W;'el:W~ L'Wn1:i'9"1'\ll1 Lfl:i'-.:Jn1j ., 

~~m:;'VlU1?1'el~-.:JLL'l!?l~'el:W 

~1,.rn-.:i1'Wtl:i'm'1.4L~'eli'W~ ~1'Wn1rn'elnn!J1:;L'ut.1u 

~mu'WL'VlflL'WL~uii'lLfl~t.1fLL'l,l-.:J'Jl1~LU'Wtl1::fo'Jlu1?1'eln1:i'9"1'Vl1LL~'W~nLril'W'Vl1-.:Jf-.:i~ 

LL'l,l-.:J'll1~ L'Wn1:i''l!'lt.1'5Lfln::in11,Jn:WaT'W1?1f-.:i~u1-.:ii'l 

1.8.6 9:;u1L~'W'el~~n11~m111'W~Uj:;']l:1-.J'ij'Jl1n1n:;iutJj:;L'V1~ 
q 

,, ' 
CV~ ~ q~ I ~ 

1.9.1 fl!?lL~'eln'V'l'W'VlV'ln111'elt.11-.:J~:;L'elt.1"1 

1.9.2 ti~ 1 ~m111'W9-.:JVl'J"1 tl1:;r.i'lum-n'Wfi 6Jj:W'V'l:i' 'Wfl:i'~1nnm1'll (r.i:;'V11n11'5r.rt.11-wtl-.:iutl1::mru 

2555) 

1.9.3 ti~ 2 ~mnL'W9-.:JVl')(?l ~j1'jj'nfn1il mnl?l LL~:; ~-.:J-.:J1 (r.i:;'V11n11'ij9tJL'Wtl-.:iutl1::mru 2556) q .., ., 

' ,, ' 
1.9.4 fl!?lL~'eln ~'ll «n ~~1ii'Vi'el-.:iii-w 1-w~'WVJ~n'jj'1 

1.9.5 ~n'jj'1,j'thnu ~'ll «nu~:;~~1ii 

0 """' ' CV CV CV ,;:j 21 Q 226 228 21 Q 1 ~ 'l 9,, .J CV .c:!.,I 

1.9.6 'Vl1n1:i"lLfln:;Vln1[,Jn:W:W'W"1Ni<l Po, Ra, Ra LL~:; Pb 'W ~nLL~:;~~ :W 'Vlfl!?lL~'eln 

1.9.7 'ijLm1:;i;'el:W~LL~:;~1tl~~n1:i'~n'jj'1 
., q 

1.9.8 9"1'\ll1:i'1t.l-.:J1'W 

~rnuvhrh.J"ll'elil'cl tl1::r.i'lUITT''n'Wfi 'll:W'V'l:i' ~j1'jj'nfn1il 'Ufl:i'~1fijj:I-.Jj1'Jl Jlllll?l LL~:: ~-.:J-.:J1 
cu q q dJ 'ii 

~ rn'Wii1'VI !Pl'cl'el-:i'l!lir n n1 fl'i5'll1 rj ~'l mrnu'l Lfl ~t.1f flru::rj ~'l mm ~1~ 1,1f ir1"1~-.:i nnu:wV11'5'Vl m ·ifo 
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n1jf111,i1;ill;Jilf~~rfu~fi~,il~Uhnrufi1"lf~~11111Jfim-1~1iii1ui1~ Uil~r-1il\i'l~il~~mrn~ii111 

111fu1~~i:i~n~mmi'.h1~i>T~'lfmn11b~\rlvh11fi~rn1ii1u•1ii~f 

nr.imrn tl~1 (2555) tl~ 2 (2556) 

·" ' • ~ ~ ~ d~ 1 d • 1 . fWH~'eln'VfWVl n'lfl'ell'.J1'1~::::b'elt.l!?l 

2. fl!?lL~'eln'el1V11:r «n ~~1i1vi'fl'1~'W 1u~u~~mn • • 
3. ~n~1~b1l1J ~~[ffel 'eltll!lri «mL~::::~~ LiJ ◄ ◄► 

• 
4. 'llrin::::~n1[ffe]fl:J-Jl3'u[ffelf'1~1u 'fl1Vl1:i' «mL~::::~~1i1 ~ 

• 
5.1brl:i'1::::~;'el:l-J~bb~::::j;qnJ~~n1:i'~n~1 ~ ~ 

~ ~ 

" . 
6. 4'!?l'Yl1:i'1t.l'11'W 1 Lt 4 -r 

1-7 



ml'4'i;i'li1li!l1;Jl'lf~ilvh111fi~'il!l~uhnruti1"lf~il11111Jtinm1iiil11vl'il 11ii:r-1l'l\i°Hill~1\11U1~'ilili;i 

l11fu1~~~1'1'n1J111111u,1~vf~'!PiNn11h~t,,m1,1fi~rn1il11P1~1Jf 

~ 
'IJ'Vl'VI 2 

m-at c;i bihini ·1J<vl An'l!!1 
bb~~m-atc;ibihm -W'lf ~n i:1~la'ri'el.:igu i.uiuv1An'l!!1 

2.1 m-atc;ibi'elniuv1An'l!!1 
riru:;';jr.i'u'l~:i"JU:i"J:IJ~'el3,j~~b~£l'l~'el-:Jf7Uli'ltl1'\J~~"l:;i'.JPi'nWl1'V'l~"l:;ri'ell:'lr1'1LN'lyj~1'V'li--1i!'Jbf"l~£Jfr.:i1nbbV1~'1~1'11 

li'ltl1'\J~i-:i~i'.Jri'J1:IJbVl:IJ1::li'l:IJ'el£h-:ir.:i1-:ir.i'-:i 2 rif--1
1 

rai'el 1-wtl 'Vi .Pl. 2519 bb~::tl 'V'l .Pl .2550 t~rnrif--lbbmiru'l~~:1.1iututl 'Vi .Pl . 

251 o ~n1:r'lyj~11'.hm.J~i;Jbb\.l--1tl:r::bV1Pl'tV1u'l~b~'elnli'lmu~i-:i~i'.lPi'nwn'V'l'VJ 6 bb\.1--1 i;i1:1.1u1b'Jru'l!1u~-:ivY-:im--1~1ui;i:;,j'u'eJ'eln 

bb~:;i;J:;'J'\Ji;Jn'YJ'el--l'ibt:1'1V1£J f'i'el 

(1) 'el.'l!::'1i1 "l .U:i'::"l'JU~hl'\Jfi 

(2) u1utl1nri~'el--1 r.:i .tl:r::r.:i'JuisfhTui 
., 

(3) ~:1Jbbilirnbiln~'el'1 "l.li'l:IJVl:i'li'l--1f"l:i'1:IJ 
' ' 

(4) 'el.rn-:itl:r:;n-:i r.:i.~::b;'1bVl:i'1 

(5) 'el. Pl1:i'1'll1 "l .'l!~1..J1 

(6) 'el.U1--1~:;~-:i "l .'ll~1..J1 

li'lrl1'\J~i-:i'l~~~~~c;i 2 bb\.1'1b~'el'l11n1:i'~ntt1b'\J:i'1£J~:;b;;iuc;i rai'el bbili11bbiln~'el'1 bb~:; 'el .P11:i'1'l!1 t:J~n1:i'~"l1:i'nl1b'\Jiuu 

'V'lU~11:'ltl1'\J~i-:i 2 bb\.1'1ili'.Jri'l1:IJ~:IJ"11Vl1'1bPl:i'tt~iir.:ibb~ :;i'.\ur.:ir.i'u~1'\Jf"l'l1:IJU~'e)c;)Jl£J~~li'li?i r.:i1n,!u'l~~ntt1mh-:i~:;b;;i£Ji?lb'\J 
' "" ' 
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n1ri111~1iit1l;jilf~~ifii11il'~1t1~t!h1111.1fi11JJf~~11111JfittlJ'l!1 iil1ufl'I! llil~r-111\iiiit1~~11U1~'l!ii111 

1ufu1~~iil'1'n~mml'.hi~vf~1f1Nn1rtN\1•/i·hYiil'm11ii1ll'lii~f 

~1'1J~1'1J'l'!Jtl:i'::'li1n:i' fi:i'[U~Vlm ~VltnbbtJ'IJ~'IJ'lm lli:1-J11J,l111tJ'IJ~'IJ 'flVlnPl1~(;1fo~:::i.n(;l:i'~Vlm bb~::'l~v'hmn~'iln'IJ1'1J'el1'l 

'ltJ 'il1Ul'ilPl1n'll1 4'-:it-l'JCil'li~tJ1 bU'IJ~'11'1J~i-:i~1'1-lftJLN'l~vhYii-:iirnf'l~Uf'tl'IJ1Cilll1i-:i~~(;l 600 b~nn:;')(;11?] ~1'\J'l'W 2 

bf'li'il-:i i-:itl' n1:r'l~vh~1u~~i;Jbb'\,1-:Jtl:i'::bV1Pi'lV1u
1

l~b,ifJJf'llJJ::~b~m'li11JJb'l.ln1:i'b~'iln~m'IJ~i-:itN'l~IW1Yii-:iirnf'l~Uf "l1n 

Vltl'l-:Jn1:i'Yii-:i-:i1'1Jtlrn1~:i'::wh-:itl:r::bVIPI (International Atomic Energy Agency, IAEA) m~r.i1:rru1~m'l.l~J-:i~'l~b~'iln 

'l~~'ltib'IJU Yi.Pl . 2511 bb~::b~'il'IJ~'IJ1f'l~ Yi.Pl. 2515 V11-:if'lru::~b~uru'li1nll~'liln1:r~,Ju~'IJ'l.lb~'W'l!'iltJnun1n~'iln~m'W~i-:i 
\J QI GI 'I 

• 'U1'WtJ1-:JbtiCil 'il. tJ1-:J~::Yi1'1J'W'ilU "l. tl:r::"l'ltJM'JJ'IJfi 

• U1'1Jbb'l,l~~bb'V1'1J 'il .tl::'i'.11 "l .,~Yi:i' 

• U1'1.lbb'l-l~~m-:i 'il.tl::'i'.11 r.i .,~Yi:i' 

• U1'1J'Vl'il-:J,i-:i 'il.b'tl1'J!m'l'IJ "l .~Vl~-:J 
' 

' t., I .c9 .i=,l 

• tJ1'Wf'l~'il-:J~'l-:J 'il .b~'il-:J "l.n:i'::tJ 

LCilti~m'W~i-:i~L'l-lm::~~~~Cil~1t-lfutN'l~W1il1Lf'l~ufl.'l.ltl:i'::bV1Pi'lV1u'l'l.lf'lf-:itr'W'l~Lbri "u1'!.ltb'lli~:1Jtt'Viu 

i;J.''11:1.Jb~ 'el .il::;i-;i '-1 ."ll:IJW~" 
q q 

iubti'il-:J"l1nf'lru::n:i':i'~n1:i''ULUtJ1UYii-:i-:i1'1Jbb'\,1-:J'li1~ (n'Vi'li.) 'l~~~~b~'U'li'iltlbb~'IJ~i?J.l'IJ1111i-:i~~lil
1

l~vh 

'tl'il-:itl:r::bV1P1
1
lV1u Yi .Pl . 2550 - 2564 (PDP 2007) ~'l~m:ri Lf'lNn1:i'LN'l~IW1Yii-:i-:i1'1Jil'lbf'l~ufl~'l'l.lbb~'l.lbU'l.lf'lf-:iLb:i'n'tl'il-:J 

tl:r::LV1Plbb~::bb~'l.l~1?J.J'IJ1n1i-:i~~(;l'l~W1tl f'l:i'~ . LCilU~~~fuVInrnL~::b~'l.l'l!'ilrnb~'IJi-:in~11 b~'il 19 ij~u1uu 2550 'l-li-:ir.i1n 

tr'IJ 'l'!J'll'l-:i 2551-2553 n~~- 'l~v'i1n11~1:i''l"lbb~::n1n;'iln~m'l.l~i-:itN'l~W1(;11~;'iln1t-l'IJCil'tl'il-:JV1tJ'l-:imrni-:i-:i1'Wtlrn1ru 
~ 

:r::'l-l~1-:itl:r::LV1PI nu-:i1'1J'll11,i'il-:im::V1n-:i'Vii-:i-:i1'!.l b~'il'J'IJ~ 16 Yi~Pl~muu 2552
2 

~~1m:r~m~1f'l'l1~L'l-l:i.n::~~'l'l.lm:i' 

ri'il~~1-:i t:r-:i'l ~W1U1bf'l~uf~1 L!r.i 'ltl bb~h~'ilU~:: 6 2% LCilU 1 'l.lci'l'U'tl'il-:Jn1:i'fi>l Cil b;'ilni'IJ~~1t-lfui-:i LN 'l ~W1U1 bf'l ~ u ftr'W'l~ b ;1cl 
~ 

1. ,'W~b'W4'-:Jt-l')Cil~:i'1~!)ffi1tl 2 bb'\,1-:J 

2. 4'-:iwj'Cil'!Jf'l:i'P11tmm1'li 1 bb'\,1-:J 

3. 4',:iwj'Cili;J:i'1Cil 1 bb'\,1-:J 

4. 4',:iwj'Cil'!Jf'l:i'~'l:i':i'rl 1 bb'\,1-:J 

' ' 2 
nm:http://WWW2egat.co.th/ned Ill!:: 110nu<u11'llo~m::11nmii'~nu http://www.matichon.co.th - iu\i 161·1q111imuu 1·1.11.2552 
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n174'i;i-.i1liel,!~f~ilfhmfi~~e~ill1J1iuH11Jlf~ilv111JHnlJ'll1iiih1ri, ll~~r-1111i'l{ie~riuuwniii;i 

1uful~~iiPl'nt1111111tJ,j~or~U'lNn11h~11'1Y11wfi~~1,lii1 lPl~!Jf 

u'1lnr.nnUr.i1n:nu,11un1fSr.i'ullu1J~l-l\!:i'ru ~'1l..:in11-:Sr.i'uL~..:iutu111ub~'il~,r1J~'4'1JLrir..:in11tr..:i'lvJvhv1i..:i..:i1u 

il'lbrl~EJfyj'il..:ith::L'VlPlL 'VlEJ (i:;u:;~ 1) zj..:iHff11n11-r:i'11V1'4'1Jn1:i'-:Sr.i'ur.i1n~1,Xn..:i1uriru::m:rnn11-:Sr.i'mLii..:i'lf1ii'i3 Hi~mi-:Sr.i'u b~'il 

V11~rnu~~ml-J1::~l-J~1V1f11Lt1u~i..:itN'lvJvhil'lbri~uf t'1lu..:i1u::ir.rui::1.J~1 ~iu~~b'Vlm::~l-Jbtlu~i..:i ~'el 

2. "ljl-l't'i:i' 

3. '1Jrl:i'Pl1im:i.J:n'lf 

~..:iiiu mi~mn n1:i'"l'1llh\i'1l',J~f..:i~iuV1i..:i'll'il..:immrufi1lilf..:i~ml-lfi:i':i'l-l'lf1iii1u vl'lf bb~::~~'l:i1'Vl'1l..:irium..:i'lfil'111u 

iu~~~~nwn'ViLtlu~i..:itr1Nn11tN'lvlvh'V'li..:i..:i1uilr;iLri~ufU r.i1n~~n1i~m:i-1;1..:iiiiuriru::::ir.i'u'l())vitoi11ru1r1'1lb~'ilniu~~ 

vhn11~m~t1bb~!:bnrni'r;imh..:ivl'lf u~:;~~
1
l:i1'Vl'1l..:Jrium..:i'lfil'11 1?11l-J"l..:J'\!l'J'11()11'1Jl?l!:'J'IJl?ln'll'1l..:J'1l1'lL'VlEJ ~'el "l..:J'\!l'J'1l'U:i'!:"l'l1JM'n'IJfi 

"ljl-l'V'l:i' ~:i'11fi)ffi1U '1Jrl:i'P11firrn:n'lf btluiu~~n1:l"1 ~'l'IJ''IJ~'Vl1..:J~..:J'1l'IJ'111l1''1J "l!:'Yl1n1:i'~"l1:i'n.!1b~'1lnvl'lf u~:;~~·w'Vl'il..:Jri'IJ 

~'1l£11uiu~'ll'1l..:J"l..:J'\!l'J'11 mni;i bb~::~..:i..:i1 b~'1l1iht1uiu~il1..:i;s..:i 
~ ~ 

L'11Elb'IJn1:i'~n1:t1tl~ 1 L())~"l1:i'n.!1b~'1lnn1nn1Jlil'l'1l£i1..:ivl'lf «n b'IJb'lll?l'a1bJl'1l'll'1l..:J 3 "l..:J'\!l'J()) ~'el "l..:J'\!l'J()) 

'U:i'!:"l'l1JMi'IJfi, "ljl-l'V'l:i' bb~!:'1Jrl:i'P11fi:i':i'l-J:i'1'l! 

a.., .IICII ,Q a.., 19,1 g,, .d. 0) ~ 49 
2 .2 n1'afl'1lb~'eln Vi"ll em e.i~ :IJ'Vl'el.:!'1'U L'U'Vi'U'Vll'ln'l!l1 

n1:i'rl'1lb~'1ln vl'll «n ~~'l:i1'V1'1l..:Jriu1uiu~~n1:t1 riru::-:Sr.i'u'l())~n1:t1;'1l'.J~"l1m'iln~11i;h..:i7 bb~::'l())/ii'1lr;i'1l 

tli::~1u..:i1unrnn1:ti;iiii1LJ1'1lr;i1..:i7~'1ltj1ur.i'..:iV1i'11'll'1l..:iiu~~n1:t1 L'11EJ;'1l'.J~'ll'1l..:J vl'll «n ~~'l:iJ ~b'V'l1::tl~n1,.mr;i~:;b'l!l?l'a1bJl'1l 

'll'1l..:Jbbr;i~:;r.i'..:iV1'J'1l'll'1l..:J''IJ~~n1:t1 L'1lmrl''1l..:iiiiu'l())b~'1lniu~~n1:t1'1l£l1..:iu'ilEJ 2 'a1bJl'1l ~..:in 

2. 'a1bJl'1lf!El'l.J1 

3. 'a1bJl'1l't11J~!:bbn 

4. 'a1bJl'1l1J1..:J~!:'V'l1'U 

s. ii1LJ1'1l111..:i~::Yi1uu'ilu 

6. 'a1bJl'1l'U:i'1n.!'l.J1 

7. 'a1bJl'1l~'li'l'IJ 

8. 'a1bJl'1l~1l-1'¼'1lEJEJ'1l'11 
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n1l'4'~Yi1li!ll;Jllf~~furn11~~1mJhnn.fi11iJf~~rn11Jfittl-l'll1iii111i1'l11111:r.1111i1Yill~~mrn'llil~ 

LllfuJ~~i'.J~ntJ/11l'iLl'.Jll~i>T~U'1Nn1r1N1lm1l'lil~~1\lU~L~iit1f 

~1,.,,fur.r-:i,.,,1'111 tJr:;r.ir;iumi'Wfi r1ru:;';°jr.rEJ'l~ri111L~hml'W~~'Vhmnn1Jlil'J'tl£!1-:J "1'tl 'e11b!l'el'U1.:ii'l~'V'l1'W bb~~'e11b!l'el 

'l.J1.:1i'l~'V'l1'W u 'el fl b ti'tl-:ir.i1 n 'il1 Ul'tl1J1-:J~ :;"ti1'W'W'tl EJ LU'Wf 'W~~ tJ n ri 111 L~ 'tl n 't ii LU'W~ rn'W~ l-:i 'i:r-:i 1 vJW 1ilr;i br'I ~ EJf'll'tl-:J 1 'VI EJ 't 'WU 

Yi.f'I . 2550 LLl;'l:;Ltl'Wl'W~~'t)£!'1,11-:J91n'il1Ul'tlb~'tl-:JUr:;r.ir;ium'Wfoll-:i~~1'W'J'WUr:;'ll1nr'tl1«EJ't)£!'\,l'W1LL'W'W i-:iil't'Wmrri111L~'tln 
~ ~ 

,'W~'il1Ul'tlL1hmnEJr.i:;~-:il?rn.JLnn.l'l'ln1rrl'11L~'tln~rn'W~l-:ih-:i1vm1-n'Jbr'l~EJf'll'tl-:J'l'VIEJL'WU Yi.f'I. 2550 'll'tl-:Jmr'lvJW1~1EJ 

e.J~(;l ~i'W~'i:r-:i1vJW1r1r;irntj,..h-:ir.i1nLL'l,,l~-:J~'tltj'tl1«EJ'll'tl-:JUr:;'ll1'll'WLU'W~1rit11 ~'J'Wmn~'tln'il1U1'tl1J1-:i~:;"ti1'WLti'tl-:ir.i1nLtl'W 

i'W~'tnihisiEJ-:JLLfl:;~1inrnLtl'W['W~~1-:i~-:i (reference areas) 'l~ 

mn-:i~ 2.1 'W'llLf'ln1ln9~1rlq/'ll'tl-:Jr.r-:i,.,,,r111tJr:;r.ir;iumi'Wfi~Lm.n:;~l-Jl?l'tln1rlfl1Jlil'J'tl£!1-:J 
4 

'U~b!l'VI 'e11b!l'elb'V'l1~'U~n 
a .cl 

tJCPlbnrnnm .. .. 
1.iutJ:;r111 

q d' qiJ 1 0 q CV 

(;lfl't)f1lvf-:iu l-J"ti'W'VI fln 'W'tl1Ul'tlnEJm, 'Vlu~:;Lm, m-:i~:;"ti1'W, u1-:i~:;"ti1'W 
~ . ' 

"W'tlEJ,tJnrulJl i'J~'W LLfl:;~1l-J'1-'tlEJEJ'tl'11 

2 .m-:i"ti1n ~vf'W~Ul.'rn't'W'il1Ul'tlnEJu1. vi'u~:;LLn, m-:i~:;"ti1'W, m-:i~:;"ti1'W 
V <' 

~ ' ' Yi~'l:tJl1r1 l-J-f!l-JJl1Yi'Wfi 

"W'tlEJ,tJnruul i'J~'W LLl:'l:;~1l-J'1-'tlEJEJ'tl'11 . 
3.tJ1il-ltl1lY'W ~vf'W~tJim't'W'il1Ul'tlnEJu1, vi'u~:;Lm, m-:i~:;m'W, u1-:i~:;"ti1'W (;lfl't)f1lvf-:iu 

~ ' ' 
"W'tlEJ,tJnrulJl i'J~'W LLl:'l:;~1l-l'1-'tlEJEJ'tl111 

4.l-J:;:i.lr;i-:i ~vf'WvitJflnL'W'il1Ul'tlnEJu1, tJr1ruu1, i'J~'W LLfl:;~1l-J'1-'tlEJEJ'tl111 
'\J , , 'I 't'W~~ Yi~1:tmr1l-l -i1CJ'W1EJ'W 

'W'tln~~ l?jfl1r'll-l-l-lnnr1ii 

5_;1r;i"W1tl 
tt::J~l' .JtJ 1 0 .c:,I CV V <' 
l-J"ti'W'VI l:'ln 'W'tl1Ul'tlnEJm, 'Vlu~:;Lm, u1-:i~:;Yi1'W, u1-:i~:;"ti1'W (;lfl1r'll-l-nwn"ti'Wfi 

~ ' ' ' ' 
"W'tlEJ,tlnru1.Jl i'J~'W LLfl:;~1l-J'1-'tlEJEJ'tl111 

6.;1r;i"W1tJf-:i ~vf'WvitJflnL'W'il1Ul'tlnEJu1, vi'u~:;bm, m-:i~:;"ti1'W, u1-:i~:;"ti1'W 
~ . ' Ll-J'l:t1EJ'W-i1 ')'W1tl'W 

"W'tlEJ,tlnruul i'J~'W bbl:'l:;~1l-J'1-'tlEJEJ'tl111 . 

., 
i.:i'Vl'J !Pl°l!:IJ'l"l'i r.r-:i'l,,l'J'1l'lll-J"tij~'i)1Ul'tlVl-:J'l,,ll-J(11 8 'il1Lfl'tl . . 

1. 'il1Ul'tlb~'tl-:J1l-JYij 

2. 'il1Ul'tlvi1LL'Jl:; 

3. 'il1Ul'tlU:;vir;i 

4 . 'il1Ul'tl'l,,li-:J~'J'W 

5. 'il1Ul'tll:'l:;LLl-J 

6. 'il1Ul'tl"ti:;Wi:; 

0 ,., 

7. 'tl1Ul'tl~'J 

8. 'il1Ul'tl~-:J(;l:;'i:n 
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n1l"'i'i;i'li1li!l1;Jilf~ilfum1'1'~11Mtfhnrufi111Jf~ilm1Jfil"l1J'll1ii\1iii'i'll llil~r,11'1iHi!l~~,1u1~'lliiITT 

1,1fu1~~iiP1'nvm1·1lU1!~11T~tfiNn11h~\1·lvl11·11'1',1~1,1ii1lP1~Vf 

riv~1,1P1111Jn11'"u1P1fl~ 2 

{-:i'\-l'Jl?l'J!:1.J'Yii ~'W'll~ilu:1.Jtl~nmn P'i'il m-:imn LL~::tl1iml1a1'u riru:;ij{u 'l~r11?1L~'ilnvfu~~ntt1 P'i'il ii1b!l'el'U~ 

'Vi1 LL~:: 'ei1Ln'el'llii-:i~1uLt1uvfu~Lthm-11u Lti'il-:ir.i1nr.i1n ~11J1'iltl::vh'l~rinr11?1L~'ilmtluvfu~~~r1'n:wmm::~:w1.nn~~1?1 
~ ' 

'U'ii::b/l'VI 'fi1b/l'elb'Yn~'U'&ln 
a cl 

']t;lbnrnnti'J .. .. 
1.31'-:Jrll?l 

,cJ,c!/Jv .::,I 1 0 ""' ,v .::,I I L 
nrn!J1r1:w-il:imr1:w . :W'ViU'Vltl~n U'il11Jl'iltl::wJ, '\-l~-:J~'Ju, ~::LL:I.J, ~'J LL~::VJ-:ilil:: n 

2.m-:i'Vi1n ~-wuvitl~n1u~11Jl'iltl::vh '\-ll-:J~'J'U, ~::LL:I.J, ~';j LL~::vi-:ilil::Ln 
~ . ' lil~'ill?l'IZ•:itl um~u 

~ ,. 
fl :I.J111'Vi'Ufi-L:I.J tt1 U 'U 

3.1.h,foif1aru 
-~ ' 

lil~'ill?l'IZ-:itl ,oj"" ""tl 1 O tl A ~ ,oj o t :I.J'Vi'U'Vl ~n 'U'il11Jl'il ::'Vl'J, '\,l~,:J~'J'U, ~::LL:I.J, M LL~::VJ-:ilil:: n 

4.mm-J ,oj d' ""tl 1 O tl A ~ ,oj ' t :I.J'Vi'U'Vl ~n 'U'il11Jl'il ::'Vl'J, '\,l~,:J~'J'U, ~::LL:I.J, ~'J LL~::VJ-:ilil:: n fi'U'J1 r1:w-'Vi~ttmr1:w 

s.½h'J """" ,oj 1 o tl A ~ ,oj > t :I.J'Vi'U'Vltl~n 'U'il11Jl'il ::'Vl'J, '\,l~,:J~'J'U, ~::LL:I.J, ~'J LL~::VJ-:Jlil:: n fi'U'J1"'1:1-1-:wm1r1:1.J 

6.L-:J1:: ~«-u~tl~n1u~11J1'il'\-ll-:i~'Ju, ~::LL:W, ~';j LL~::vi-:ilil::Ln 
~ ' nrn!J1rl:I.J-~-:im"'1:w 

7.~'il-:in'il-:i ~-w"'uvitl~n1u~11J1-eml-:i~'Ju, ~::LL:I.J, ~';j LL~::~-:ilil::Ln nrn!J1rl:1.J-~-:i'\-l1"'1:w 

8.lutl::i1?1LN-:i1u ,oj d' ""tl 1 O tl A ,oj :I.J'Vi'U'Vl ~n 'U'il11Jl'il ::'Vl'J LL~::~'J lil~'ill?l'IZ-:itl um~u ~u1r1:w-

L:I.Jtt1U'U 

~-:i'l!i:r 1Pl'l.!r1'aflf1'B<a<a:!-l<a1'll 

{-:iwr1?1ur1iP1"hii:1.Jn'l!Ltiu{-:i'\-l'Jl?l~~vfu~1m1,jbtluiulilu 2 'll'il-:imr11~rn-:ir.i1n{-:i'\-l'J1?1~n11!]ffi1il U'ilnr.i1nil-w'll 

LP!itt_jn"l~'J'ULm1Jmr.i1n 3 ~11Jl'il'\-lln P'i'il ~11Jl'il'll'U'il:I.J, ~11Jl'il~'ll~ LL~::~11Jl'ilVl1"11~1 Ll?lm'il'Vi1::~11Jl'il~'ll~LL~::~11Jl'il 

vi1P11~1~vf u~1un1n'Vi1::tl~muu~1u'Ju:1.J1n r1 ru:;ij{u'l~ri' l?lL~'il nvf u~~ntt1 P'i'il ii1Ln'eli'llii LLii~ii1 L!l'el'Vl1 flf1ii1 

Lti'il-:ir.i 1n~1 IJl'il~'ll ~ ~ C.J ~r.i1n mi~ ntt1~1 ~ r1'J1 :w Ltlu'ltl'l~ LL~::~ r1 'J1 :w m:w 1::~ :w lll'il n 1 nuuvf u~ i-:i'll 'il-:i h-:i-:i1u'el Iii~ 1'\-ln irn 

'll'U11?11mJj~-:in:1.J~-:iti-:i'lvl~1Vil-:i-:i1uil'JLrl~uf~'Jt1L'liunu lil-:itru ijij{u~-:iL~tinvfu~LU1'\-l:1.J1U~~r1'J1:1.JLUu1tl'l~111'ilmnuu 

~;-:J'll'il-:JLN
1
lvl~1Vil-:i-:i1uil'JLrl~Uf lb~:: LU'ULL'\-l~-:JL'Vi1::tl~muu~1rltlJ 
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n1rim.,;1~!llJ11f~~i1"i.m1~11MmlJ1n.fi1CIJf~~"11lJfi1l'lJ'!l1Pituri'I! u11:r-mHiY1'il~~11u1~'l!iil'l 

111i'h1~~i11'1'm11nmtl11~i>T~1,mn11h~\1·llh1\i'~~111ii111'lfi~f 

1. 

2 . 

3. 

4. 

5. 

0 _, 

'1l1 Ul 'el~ :i''l,UJ fl :i' 

~1Ul'el~1'\.!~n1 

~1Ul'el'u'J1.:J 

~1Ul'el~~'\.! 

6 . ~1Ul'elL~m1,..,aj 

7. ~1Ul'el'l!::'el'Jtil 

8. ~1Ul'eli'l11"11~1 

9 . ~1Ul'il~.:J~.:J 

0 

10. 'el1Ul'el'\.!11J'el'\.! 

11 . ~1Ul'eli'l.:JL'l,lnl ' ~ 

12. ~1Ul'elt.hnmr.:i 

14. ~1Ul'el~'l!~ 

15. ~1Ul'el'il'l.!'el:1-J 

16. ~1Ul'eli'J'lVl:i' 

17. ~1Ul'eltrnf'l.! 

• ,!' 
18. 'el1Ul'elCl1~:i':i'ru:i'1 

19. ~1Ul'el,'Yl°1Jl:i'nJ 

20. '1l1Ul'el~:i':;m'l,l:I-J 

21. ~1Ul'el'\.!tl~~1 

22. ~1Ul'el1il1.:in~1.:i 

,J~~ll'VI 

2.rnm1:i'1 

"1~'eltili.:iil 

4 .n1LL'rl 

~ .. 
fi'l.!'J1r1:I-J-:I-J'l.!1rl:I-J 

~lu~tJfjnL'l.!~1Ul'eli'l11"11~1 ~.:Jlnrl:I-J-fl'l.!tl1EJ'\.! 

7 .l.:J1:; ~.:Jlnrl:I-J-fl'\.!tl1EJ'\.! 

8 .~'el.:in'el.:i ~.:Jlnrl:I-J-fl'\.!tl1EJ'\.! 

'l.!'eln~~ :1-1nnr1:1-1-riwn~u€ 
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n1rii;i·,hli!l1,Jilf~~furn11~'11tMmlJ1rufi1Pjf~~lll1lJfi71lJ'll1m1uri'll uii:r-1iiHlYJ!l~~,!UWllttli1 

luful~~ii~nvmmi'Ju~of~tfiNn1r1Nt1iW11·111~~1uii1Lfl~tJf 

d 
'UVlVl 3 

n1'i!P11b 'W'l.ln1'ibfl'UIP1'l'el~h:i"l u~u'V1Pin'l!t1 u-vi 1 

fl'el'iJ~'-l::;Li1iu~Lfl1Ji;]'J'elEh'1L~'el1ibru1r.i~1 ~'ll «mrn'lii~r.i::;dJ'ULUW,J~(;Jf.rn~L'l"n::;tJ~n1uiu~~ntt1r.i1--1 

r1ru::;';j{EJ~--1'l{}itJ:l'::;~1u--11unumtti;i:!'~1LJ1'elL'Uiu~~n~L~'el'll'elim-1'ClL~mnu'llill1l'll'el'1 vl'll «n ~'Cl'liJ~tJ'Cln1uiu~~m~1 
~ ~ 

1. f--1 ·w5'11ltJ:1'::;r.i'J1J'1'lriu.i ~1LJ1'el1J1--1~::;vnu LL'Cl::;~1LJ1'el~::;vnu-w'elEJ 

2. r.r--1·wrl1l'lll.J'Yi:I' ~1LJ1'elu::;vi'l LL'Cl::;~1LJ1'el'l,li--1Mu 
' 

u'elnr.i1nil r1ru::;:j,fo'l(}i'll'elr1'J1J.J'fl'4Lri:!'1::;-Jr.i1mntti;i:!'~1LJ1'elLLi;i'Cl::;{--1wrl1l1ii-rl'JEJU:l'::;~1unumtti;imll~~'l--1,.,,iJ11u 

m:1'~1'\J'JEJ r1'J1J.J~::;11l'ln LLri ri ru::;:j{EJ Lri'el Li1iu~ ~ ntt1 zj._, 1 un1nnui;i''J'elri1--11 uui;i'Cl ::;rif--1 ~:j{ EJ't(}i ri l1l L~ 'eln Lnu i'l'elri1--1 

vl'lleYn~~n1rn1'tnr1nu'elrl1--1LL'Yii,.,,'Cl1EJ LL'Cl ::;Ltiu~UEJJ.JL'Un1n'Yi1::;tJ~ni;i1J.Jiu~t!u7 Ll1lEJ~:j,fo'l{}i~1-w--1~--1m::;1J'Jun1:I' 

u1tnri nmf--1mmru~f--1~iu,.,,i--1~m'eln1~r.i::;Li1~:f1--1n1EJ'JJ'el'1~1J1LJ1r1LU'U'l,lin i--1il'l(}\r1(1)L~'elnvl'll «niuihu vl'll«n 

~'Jurif'l LL'Cl ::;vl'll L~ rnjiir.i~~tJ~mll'Yi1::;1 uiu~~ntt1 Lvht!u LL'Cl::;~ n1n'Yi1::;,J~ mtlu~1'U'l'Wmn L~'el 1 ii~1EJ LL'Cl::;Ltiu 

U:l'::;LEJ'llu~--1~11lLtJn1ni;i·foJ.Ji;i''J'elrl1--1L~'elm:l':jLr1n::;-J Lti'el--1{}\'JEJLtJmni;i1EJJ.Ji;J'J'flri1--1~1Ltiu~'el--1'el1Ji;J'J'elrl1--11iiL,.,,~'elLll'Yi1::; 

J1wwnLLii--1'll'el--1i;i''J'elri1--1Lvht!u LL'Cl::;L~'flhl1ii'fl'4J11rl'll'el--1J11ui;i''J'elri1--1rnmum:!'1J1nr.i,fl1lillmruf--1~tfuL'el--1 tJ'elnr.i1nil'l{}i 

Yim m J.J ri l1l L~ 'el n'llill1l 'll 'fl'1i;J'J'el ri1--11 ii~ ri 'l1J.J ri ~ 1 EJ ri ~--1nu 1 mLi;i 'Cl ::;iu~ L ~ 'el~ 1J.J 1 rn Ltffou L vi EJunu'l{}i1 uiu~~ i;i 1--1 nu zj._, 

i'fl~ 'Cl~'l{}ir.i::;Q nf 11l Lnu'l ~ Ltiui'fl~'Cl Llli'EJ1J L VJEJ1J 1 u'flm ri i;i r;i'el'ltJ 

'l,li,1r.i1n'l{}ivhLL~'Un1:l'L i1 Lfl1Jj;]'J'e) ri1'1 IJl1J.J~'Vl1'1 LnttlJl:1'~1LJl'el LL u::;{n~~1 'n'J--1 L~'el'U~'U1 rl J.J LU'U'n'J--1~ L 'l,IJ.j1::;i;j 'el n1:I' 

Li1Lfl1Jj;]'J'flri1'1 L'Yin::;r.i::;~ vl'll «n ~'Cl'lii IJl1J.J~~'el'1n1:l''-l::;Ln1J r1ru::;:j{EJ~--1'l(}i'J1'1LL~'Umnn1Ji'J'elri1--1r1f--1~ 1 (~'1LL~l1l'1L'W 

1J11:1'1--1~ 3.1) tl1lEJ
1

l{}\L~uvrn'ltJLn1Ji'J'elri1--1 L~'el ,ru~ 6-9 ~u1r1J.J 2555 

3 . 2 'el'!.l n'ii'rufil-iil u m'ii'flnm • 

2. 

3. 

"1 ,V J t.,,v .::!!J'!J ""' ""' ~ cJ (t CV I 

Lrl:l"el--1'll1lrl'l1J.J'll'U L'll'll1lrl'l1J.J'll'iJL'iJl1l'UmL'lru'YitJ'VlLn1JIJl'l'elm--1 

Lrl1'el'1'J(1)'e)nJ'l,IJli'J 1lii'Jl1l'elnJ'l,IJli'J1J1L'lruiu~Lfl1Ji;J'J'elri1--1 
'I 'lJ " 'lJ 

5. Lri1'el--1:jLr1n::;-Jmmruri'J1J.JLiJ.Jiuf--1~ (:l'::;1J1J'el'Cl'l"h~ LUn LIJl:l'i'Ji;i1 'll'el'11J1,;'Vl Canberra, :l'::;1JrnLnJ.Jm~ LUn LIJl:l'i'J 

i;i1 u1,;'Vl Canberra) 

6. ICP-MS U:l'::;L'Vl~~~'U 
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ml'fi;i.,;1~!ll;Jilf~~rl',mi~,1m.Jhnr;i.fi11>Jf~~11111Jfil'rn'l!1iii11Jrh mm,11'1iHi1J~~,l1J1~'llii111 

turl'u~~jj~nwnmtlu~cK~'lf!Nn111Nt1·/vh1111'~rnlii~tf'liit1f 

1. v\1mri;inr.:ii111f..:iifona.ia.111u1J1L'Jruiu~~4'111Ln1Ji'J'ilth..:i LL-ci::tja.ii111f..:i~1J1Lr;iruiu~ur'il1J1 iu~LU1Vla.11£J 

2. v\1mri;inr.:ii111?)tuV1J;Ji11J1L'Jruiu~~L171Jlll'J'ilth..:i LL-ci::tja.ii111r1r;i1a.iiu1J1L'Jruiu~'l.l~'il1J1 iu~Lu1V1a.11£J 

3. v\1n1~4'!11L171Jlll'J'ilEh..:ivhcTn LL'Cl::~-ci'la'Jtlr::'hVl'il..:J~'IJ 'lltJ!1l'Cl::tlr::mru 5 -10 iit-cinfa.i 

4. Lfl1Jlll'J'ilci1..:i~u1uiu~~~mr4'111Ln1Ji'J'ilci1..:ivl'llcTn~-ci'liJ tlr::mru 1 nt'Clnfa.id'.lu'ilci1..:iil'il£J LL-ci::tja.1Ln1Jlll'J'ilci1..:i 

~'IJL'IJ1J1..:Jiu~ ~m'ilm-iqLi'.Juiu~~~~m.1m~Li'.J'IJ~!iY..:i'Cr1r..:imr'Cr..:i'l~vJ1~i..:i..:i1ui'lr;iL"1~£Jf 

5. uuvin~ni;i GPS 1J1L'Jru~v\1mri;inr.:ii;inr.:ii111f..:i~LLnlJlJ1LL'Cl::1J1L'Jru~v\1mr4'!11L171Jlll'J'ilU1..:J (rtl~ 3.1 LL-iq!11..:JLL~'IJ . 
Vl"1!11 L171Jlll'J'ilU1..:J) 

' 
'lli:JJ1!.lb'Vl!Pl 'llru::L~'l.lvrni;i1m1uuLiquvrnV1-ci'J..:iV1in vm1 tlr::mru 1 o iit-ciLiii;i~r.:i:;v\1mr~a.1Ln1Jlll'J'ilci1..:i~'l.l~'ilU'l,h..:i 

' ' . 

6 3j_fl . 2555 

7.00 'W. 

13.00 'W. 

17.00'W. 

7 3j_fl , 2555 

8.00 'W. 

12 .00 'W. 

13.00 'W. 

8 i1 .fl 2555 

8.00 'W. 

12.00 'W. 

9 3j_fl , 2555 

8.00 'W. 

12.00 'W. 

13.00 'W. 

10 3j fl , 2555 

8.00 'W. 

m1m~uV11~r.i1nml'l1'll11Pl'lmrnil'lLl'lfit1f~ ti.m~r:q:;v-nu r.r~111'iv11.h::r.i'lum,Tu{ 

{L'nL'li'11L~"WVl1~"l1nnt~LVIYil-J1111"Wl'l:i' - ti.m~r:q:;mu r.i .1.h::r.i'lum,Tu{ 1.h::l-J1ru 5 'lll-J.) 

,J7:;fq1'lJ~1'Wfl1JLn11vl:i'fl1L11tl1J1~[:q:;fi1'W LLl'l::i'l~,'W~Lfl1Ji;J'ltlf.11~ 

L~'WVl1~~ tl.1J1~(:q:;fi1'W1JtlU "l.th::<i'l1JITT1J'Wfi 

1.h:;r:q1"W~1'Wfl1JLn11vl:i'fl1L11tl1J1~[:q:;fi1'W1JtlU LLl'l::i'l~,'W~Lfl1Ji;J'ltlf.11~ 

L~'WVl1~~ mHi'l "l.'!jl-JYi:i' 

,J7:;fq11.J~1'Wfl1JLn11vl:i'fl1L11tltHi'l LLl'l::i'l~,'W~Lfl1Ji;J'ltlf.11~ 

,J7:;r:q1"W~ 1'Wfl1J Ln11vl 781 L11tl1/lfi~ fq'J'lJ LLl'I ::i'I ~,'W~ Lfl1J i;J'ltlf.11~ 

L~'WVl1~~ tl.~'lli'I "l. 'Wl'l1Pl1ii:i':i'lJ:11'll 

j'° .d a ..., ' 
i'l~Yi'WVI Ln1Jvl'ltlU1~ 

L~'WVl1~~ tl .V!1Pl11'11 "l. 'Wl'lM1ii:i':i'lJ:11'll 

1.h:;r:q1"W~1'Wfl1JLn11vl:i'fl1L11tlVl1Pl11'11 LLl'l::i'l~,'W~Lfl1Ji;J'ltlf.11~ 

L~'WV11~nii'uml'l1'l!11P1'ln:1rnU'lLl'lfiUf 

r.:i1n mn;1 L171J lll'J'ilci1..:ir.:i1..:i1 'l.lLLl?l'Cl::iu~'IXu ri ru:;ij{£J'l~~1Jr;i1 mr4' 111 L171J lll'J'ilci1..:i~ r1r;i1a.1 LLi;l n1?11..:ir.:i1 n~r;i1..:i LL~'l.l 

LL-ci::tlr:;-iq1u..:i1u'l~ i..:i~ti'il..:ir.:i1n m..:iiu~r.:i:;'l~'lli'l111'll'il..:Jlll'J'ilci1..:ihJLV1ij'ilunun1Jiu~~u Lti'il..:ii11r.:i1n-iqm~'ll'il..:JJ;Ji1tlr::LV1~ 

v\11i'1L'IJLLl?l'Cl::~1Lll'il~-iqm~i'IJ~L,'il~1'1.l'Jf.Ji?l'iln1rtl-cinvl'll~"1'J1lJLLi;lni?l1..:Jfl'IJ ~ni..:i mmruLll'il~~v\1mn~1:;tl-cinn . . 
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m~lil~11l!ll;Jrlf~~i'h1mi~1!l~mlJ1rufi1PJf~~lil1lJfi7rn'il1Pi111i1'il lm~r-m'li'.Hi!l~~,1u1~'iliilil 

111ff11~~ill'TnE111111li'.111~vT~\i;inn111n'l1·/v/1m1'~~,11ii~ll'l~E1f 

fl'W LL~::;~~ n1~ L 'Wn1d 1 iir-i~ r.J~ lil'll'el~vl'll LLlii~::;'llil'1lfl LLlil nlii1~n-w'lu1i11a.ii n~ru::;vrnn1w11~'ll'el~vl'll ~'lU L"l1'Wfl'W 'W'elnr.i1ntl' 

"'l1n n 1d'l~ fo'1'1'l1a.J ¾'la.J~'e) LL~ ::;;'el 3.J~ r.i1n Ln~lil d~1 LJl'el LL~ ::;Ln~lil dm1 'WLLl?l~ ::;-i-w~ LLlil n 1?11~ fl'W 'V11 L iim~,'W~~ 1mm LfllJ 

"1'l'elU1~'l~l-1~1U'llU'1l 'LJ1~,'W~Lfl1J"1'l'elU1~
1

l~i'.l'elU'llU'1l 'V111ii~1'W'l'W"1'l'elU1~~Lfl1J'l~r.i~i'.JP'l'l1a.JLLlilnlii1~n'WhlLti'Wh.l1i11a.J 

LLr.J'W~'l1~'l~ 

'1lU1~hnlil1a.J L'Wn1dbfl1J"1'l'elU1~L'W''W~~m-nrif~~ 1 riru::;~r.fo'l~'V11n1dbfl1J"1'l'elti1~-rl"ll~~1a.i1rn'V11n1nnrn1n 

l-w~'l~L~U L~d1::;i'.Jvl"ll'LJ1~'llil'1l~hi~1mrnLn1J'l~1'W'llru::if-wL~'el~"'l1nr.J~r.J~lilti~hlL'l-1a.Jl::b'Wn1dbfl1JL~m ;aj~'l~'V11n1d~'1llii'el 

ud::;~1-w~1-wnu L J.i1"1-1iJ1~ Ln'rtlild~1 Lll'elLL~ ::L J.i1'll'tN-i-w~ L~'1lr..r'1l~~ "1'l'elti1~m 1 ii1-wmmii~ 

1.h::r.i'lum,Tuf (1J1~~::vnu) = A 

1.h::r.i'l1Jm'll'Ufi (1J1~~::vnuutit1) = B 

'ljl-JYi:i (1.Hi'l) = c 

'ljl-JYi:i' (-.,,tf~~'l'IJ) = D 

W'lM7fi:i'rni'1'll (~'llfl) = E 

umPl7fi:i':i'l-Ji'1'll (Y11Pl1fl1) = F 
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n17'-ii;i'ri1li!l l;Jflf ,,~ii'umi'~,,mlhnruH11ljf~~lll1~fijrn'l!1~1ui'l'il Ul'l:r.mt iHi!l~~inm'l!i1111 

1ufu1~~ilP1'mun mi'lu~iff~u-inn1jtnt1·/vhmi'~rn1ii~1f'l~uf 

3.4.1 i.:i'Vl'JC?l'U'a::'ol'J'iJffl'Ufi 

3.4.1.1 'i11&n'il'111'3~::Yn'IJ 

~mYimn1f'11'Wn1n/iui;i'ri'ilth-:i mmf'l'f'il'W 'Vl'il-:ivhhH-:i 'bJil~'Wliln 

~nJ'l,lJJi1b'il~tl : 30.97°C 

Waypoint 

A01 N11 °14'31 .62" 

A02 N11 °20'53.75" 

A03 N11 °20'48.29" 

,, ' 
fl'l1l-J;'Wb'il~tl : 22.87% 

Gamma Dose Rate b'il~tl 'Vii:;u:; 5 b'li'Wiilbl-llil:i' : 0.054 µSv/hr 

.d 
·m:;u:; 1 bl-llil:i' : 0.037 µSv/hr 

GPS 

E099°28'52.24" 

E099°32'29.25" 

E099°30'21.81" 

~1iJn'11'Wbn'l'tlil:i''el1Ul'il'IJ1'1 

'W1½hril")rumi'.llil Xj'W~,r~~ 'ii. 

'IJ1'1~::Yi1'W 

.. 
flru'llru'l't~1 Yi'W~,r~~ 'el. 
' ... " 

a., • d a 
~'J'elf.11.:J'Vlbn'iJ 

.. ., = 
Yi'l!Yl'il<ltl'W 

... 
b'\,l~tl<l 

vl'l!efn~'l'Wflf'l 

Yi1n 

~'W 

.. ~ 

~ 

vl'l!efnM'Wfl1'l 

Yi1n 
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n1l"'lt11.,;1;;!llJl11~~fumii'~~!l~UhnruH111Jf~a11111Jti1nJ'il1~1,1ri'il LLl1~r,11'1i'lvi!l~~1!U1~'iliit11 

1ui'111~~i'.i~n!Jll1l'ILU1!~i~U'\Nn111r~'l111fo111~~,11ii~Ll'la!J f 

0 ... 

3.4. 1.2 'iJ1&n'iJ111-3'ii'l::W1'U'U'iJf/ 

6'lmYimm~1'Wmnn1Ji'l'il1,.h-:i 

.. .. 0 

'flru'\,IJJ3-IL1l~EJ : 30.9 C 

.d .J 
~'l13-J'l!'WL1l~EJ : 16.5 % 

Gamma Dose Rate Lll.~EJ vh:;EJ:; 5 L'l!'WiiiL3-Jl,lj: 0.01725 µSv/hr 

vh:;EJ:; 1 L3-Jl,lj: 0.01775 µSv/hr 

Waypoint GPS 

B01 N11 °00'48.01" E099°26'08.38" 
a, ""' ... t., 

'l111111'il'W'il1jt] 'il.1J1-:J6'l::Yi1'W'W'ilEJ 

~'W 

B02 N 11 °00'38.18" E099°25'36.11" ii1'W'W1tJLL'W3-J LL6'l-:!'Vl'il-:! 'il .1J1-:J 

- n::LYin 

~'W 

B03 N11 °00'44.04" E099°25'35.59" 
t., ~ ...... ... -=,I 

1J1'W")rur.i'W1111 '-l'W'Vlr~i 1,1.'Vlr1EJ 

'Vl'il..:i 'il.1J1..:i6'l::Yi1'W'U'ilEJ .. ., .. 
Yi'l!'Vl'il-:!Cl'W 

B04 N11 °01'48.41" E099°25'59.15" 'W1rJru~mYi 'il.1J1..:i6'l::Yi1'W"U'ilEJ 
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n1~l>l-,i11ii!ll;jllf~~fumil'~,!l~mmrufi11>jf~~PrnJfi1rn'l11 ui1i.rl'll uii~r-m1l:iYi!l~~inrn'llill>l 

11,fu,~~iil'1'num11 L1h,~rff~'lflNn111N\1·l1ihv1il'~~111il1L1-1~uf 

(n) ('11) 

:nl~ 3.3 (n) 1h:;%'l1'W-:nw bb~:;%'l'il1Jma.J;'ila.i~nrn~1'll'il.:i/'W~L'W~1b1rnU1--1%'l:;"tl1'W'W'ilm~'il'll'il4'"1tri1Ji;l'n1rh:i 
~ ~ 

('ll) 4'"1bfl1Jlil'l'il£h.:ilrnJ:;r"1 bb~:;a.i:;ih.:ittJf'W~~11Jl'ilU1--1%'l:;'W1'W'W'ilU 

3.4.2.1 'i11U1'iJLJ::vi'J 

%'lJ11'W'il1n1PIL'Wn1nn1Jlil'l'ilt.i1.:i 'il1n1Pl~'il'W vi'il.:ivhhH.:i hJ~~'W(;Jn 

'fln.l'l,IJJilb'U~U : 30.7 4°C 

r1'l1a.J:a'Wb'U~U : 22.93% 

..J .J .::i. 

Gamma Dose Rate b'U~U 'Vlr:;u:; s b"lf'W(;Jba.J(;Jj : 0.0195 µSv/hr 
.,J 
'Vlr:;u:; 1 ba.J(;Jr: 0.0172 µSv/hr 

Waypoint GPS 
.cl 

i'lm'l.!'Vl 

C01 N 10° 42'36.90" E099°19'29.80" ~'W 

CO2 N10° 40'54.53" E099°18'47.88" 

- ;1'l 
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Waypoint 

C03 

C04 

C05 

C06 

C07 

C08 

C09 

C10 

n1rim·,hli!l l;Jl'lf~~furnl'i'~'ll!l~tn~1ruH11>Jf~~m1~nrn'l!1011uvl'll LL11~r~11\iHi!l~~llU1~'l!ilm 

111fu,~~i11'1'n~1111·11i'.111~ iK~Lf1Nml'tN11·/l,·l11·11'i'muii1Ll'l~~f 

N1 0o41 '17.63" 

N1 0o41 '03.14" 

N10o43'09.81" 

N10o43'25.45" 

N 1 0o46'23.91" 

N10o45'47.34" 

N1 0o44'55.06" 

N1 0o27'13.94" 

GPS 

E099o18'29.98" 1J1'W'lru1.ln:m· 'fl.1.l::vh ' ~ 

E099o16'29.59" u1u~'l'WlLri..:i'VlfmT 

E099o20'51 .21" 'tl .1.l::vh 'V11..:i'l1.l~m'IJ'l.l'Vi:i':: 

"'l'fl:J.JLn-ihL~1riru'Vlll1:i'l:l11?1 
' 

n::u..:i 'l'VIEJ1L'lllil'l!:J.J'Vi:i' 
' 

"" " ~ 'Vi'l!'Vl'fl,mu 

"' - Llll:lEJ..:J 

'Vi'll«n~'lurif'l 

- 'V'l1n 

~'l.l 

.. " ~ 
'Vi'l!'Vl'fl..:Jtl'l.l 

"' - Llll:lEJ..:J 

'Vi'll«n~'lurif'l 

~'l.l 

~'l.l 

rj'1.l'Vlll1:i'l:l11?1n::u..:i 'l'VIEJ1L'lllil ~'l.l 

1:J.J'Vi:i' 

E099o23'31.39" :i''fllJ lil .1:J.JLrl Lnuu1L'l'1.l~'l'l.l 

m..:i 

E099o20'51 .73" :i''fllJ lil .1:J.JLrl Lnuu1L'l'1.l~'l'l.l 

m..:i 

E099o19'58.94" :i''tllJ lil.1:J.JLrl Lnuu1L'l'1.l~'l'l.l 

1.l1i:J.J 1niin..:irn'lvJ 

E099o12'54.87" ll'W1L:i'..:JLL:i':J.J Seaza 'fl.L~'fl..:J 

hi~ H -~'lu 

~'l.l 

~'l.l 

hi~H-~'lu 

~'l.l 



ml"'i'c;i-ihlnin;Jiif~~ii\,1-11i~~!Mm~1rufi11JJf~~1J11~fin~~1~1uii1 Ull~r-1iitlH1!l~~uu1~~ilc;i 

1ufu.~~iif'1'nt1m111uu~i>T~'lm~m,b~\1lvh111i~~1uil1Lfliit1f 

tll~ 3.4 (n) lil'J'ilEh:imnnulil'J'ilEl1-:J~'W LL~::m:rliln"l'l~rl'J1:i.J:i'u1'W~'W 

('ll) LnUlil'J'ilEl1-:J~'W LL~::1.l:r::Li'lummruf.:i;tufu~'W1 

3.4.2.2 'i11Ul'i1U~g4?'1J 

~mYimm"11umnnui'J'ilEl1.:i ij~'Wlilnlil'il'Wn~1'1~'Wfl'il'WLnUlil'J'ilEl1'1 LL~::ij~'WlilnL~mJ'il!'.JLU'WU1-:tfu~ 

'elru~11i1L'1~!'.l: 31.02°C ' . 
.d ,J 

rl'J1:1-J'J!'WL'1~!'.l : 24.78% 

Gamma Dose Rate L,l;!'.l vh::!'.l:: 5 L'll'W~LlJlil:i': 0.0418 µSv/hr 

d 
'Yl:i'::!'.J:: 1 LlJlil:i' : 0.0328 µSv/hr 

Waypoint GPS 

001 N09°56'20.30" E099°02'44.79" 

002 N09°56'38.64" E099°02'39.63" 

003 N09°51 '59.36" E099°03'33.57" 

~'J'Wr)lliU:i':i'"IU 'YirolJ 

1.l:r::vill 'il.mf.:i~'Ju 

~'J'Wr)f;UU:i':i'"IU 'Yirul-1 

1.l:r::vill 'il .mf.:i~'J'W 

.. ., ~ 

'Yi'll'Yl'il.:Jtl'W 

- n::L'Yi:i'1 

~'W 

~'W 

mfnii'i:~~ 14 tl'W'WL~uvi 41 Yl'll«n~'l'Wrif'l 

- lil::'lri'f 

- 'ti1 
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Waypoint 

D04 

D05 

n174'1i1Yh~lll;J~f4~fum1141!l4illinruti11ijf4~,rnm•rn'll1iiiii.i'l'il LL~:m1Hl~ll4~inrn'llilfi1 

1i.ful~~ill'l'n!l/11TILthl~rff4U'J'4n11tN\1·lrl1111i4rnlil~Lf'l~!Jf 

GPS 
.cl 

i'lm'l.!'VI 

l))'IJ 

N09°47'01 .81" E099°04'40.40" viinfit~~ 85 tl'IJ'IJL~'W~ 41 l))'W 

'el.~:;m-1 ',.'l!:1-l'Vi:i' . 

i1'flth.:i 

N09° 42'24.05" E099°06'20 .98" viinnfavi 95 tl'W'WL~'W~ 41 ~'l!CJn~r;i-wrifr;i 

'el.~:;LL:1-1 -,.'J!:1-l'Vi:i' vrn11tJ 'el. - 11dr1'¼ 

vi1'l!-w:; ,,_ ~:i'1'lf!)ft11'1 l))'W 
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~ 
R,d~ 1s i, P,oj,'CI 

n1~1ir,i1~!ll,lflf~~i1um1'~~!l~tlhnrufi1!Jjf~~i;rnrnm-1'il1iii'Luri'il Llfl~r-1fl'lil~!l~~1lU1~'llii1i1 

L1li1il~~iiP1'nEl/11\1LUll~iff~'ffmn11b~'lrlYhm1'~~1uii1Ll'laEJf 

3.4.3 i~'Vl'Jf11'U~'af'l1fi'a'a3J'a1'il 

3.4.3. t -efom1i"if~ 

~mVimm~1-wmn/iur;i''l'flth-i ~c.l-wfllnlil'el'Wrnn:i~-wri'fl'WLnur;i''l'flth-i 'fl1m~hJUb.J~c.J-wr::wh:i1'-w 

'eJCU'\,IJJnb'u~tl: 27.75°C 

~ .d 
r1'l1l-l'l!'Wb'il~tl : 34.65% 

' ' 
Gamma Dose Rate b'u~tl vh::t1:; 5 b61!'Wiilbl-Jlilf: 0.115 µSv/hr 

vh::t1:; 1 bl-Jlilf :0.09 µSv/hr 

Waypoint GPS 
.,i 

'i1Hl1U'VI 

E01 

E02 

N09°00'13.09" E099°52'19.67" 

N09°00'26.03" E099°51 '22.54" 

bVif1:; Iii . ~'l!~ 

tl.~'l!~ 

1J1W')'1Jfl11f1flil1J 'W1r1 

~'lrrru 

ml'l'l'll1'lPl'lnm.iil'lLl'l~EJf l'lru::-iPl'lnm.1P11~v1f ")'A1fNmru1.1i,,1-iVJm11u 

- 'Yl1'l 

... w w 
Yi'l!i:m~'l'Wrin 

- ,h 

i11-w 

.. ,, -
'Yi"l!'Vl'el'1Cl'W 

.. w w 
'Yi"l!i:.Jn~'l'Wrin 

- ,h 
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n1l'4'mi1'iitll;Jilf~~fumii'~1tl~tnmruH111Jf~~1JJ11JHnlJ'l!1~1,lii'il LLil~r-111HlvitJ~l\uu1~'l!iic;i 

111ful~~jjP1'n~11111Li'l1l~ ilY~U'1Nn11h ~t1l\'fo·1ii'~~111ii~Li;i~~f 

3.4.3.2 -a1,n'llri1ff1~1 

M1we11n1~'l'l.m1nrh.Jfil'l'elu1-:i ~~'Wlilnlil'il'Wrnrnih.iri'il'WLn1Jfil'l'elU1-:i mm~hH-:i 'l~~~'Wf::V1r,i1-:i1''W 

'i)CUVIJ;Jfa~~tl : 31 .6 °C 
..,d .J 

r1'l1:J.J'll'WL~~tl : 34.925% 

Gamma Dose Rate L~~tl vh::t1:; 5 L'J!'W~JL:1-J[i]j : 0.04 µSv/hr 

Waypoint GPS 

F01 N08° 40'59.98" 

F02 N08°41 '36.31 " 

F03 N08°39'56.32" 

F04 N08°34'03.44" 

E099°54'16.38" 

E099°55'44.18" 

E099°55'15.95" 

E099°50'36.46" 

I t,, ,.::, 

M'Wr)'1.l~1r1f f:1-JLLn'l Vl)J'Vl 

2 wvi1~1~1 'el .vi1~1~1 

U1'Wr)CUVl~'il-:i inttru::ij 

1J1'WJ;] b VI~ Vl~vi 4 lil. ~'el'W 

lil ::'i:n 'il.vi1~1~1 

., 
- 'll1'l 

~'W .. ~ ~ 

'V'l'lli:m~'l'Wrin 

- ·1hih 

~'W 

- 'LJ'l'LJ 

~'W .. ,, ~ 

'V'l'll'Vl'el-:Jtl'W 

"' - LVl~tl-:J 

~'ll«n~'l'Wrif'l 
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n1ri~-ihii~l;Jilf~~fumii~,1Mm1J1rufi11Jl¥~~11111Jfil'rn'll1iii\1lr1'll LLil~m1\ilvi~~~1lu1~'llii~ 

\uful~~ii~nt1mYiLtlu~.f~U'll'~n1l'h~\ll\'·l1l11i'~~1uii~Lf'l~t1f 

(n) 

3-12 



n1~ c;iihiim;Jilf~~l1m,1ii'~~fl~ uhnrufi11ijf~~1>11~fi1ni~1m1ur1~ u11: r-m\iHifl ~~,.u,~~ilc;i 

1uful~~il!in!J111YiLUU~r;f~U'lnn111n 11·l!-111·1ii'~~1uil~L~ii!Jf 

A 
C 

- ---
01511Sv/h . 

' . , .,., 

- . ;_,_ 
.,_ , ... •"t• ~~ ~ -- Iii 

3.5 ~'J'flth.:i vi'lf tn e.1~1~vhnHi;iim~.:i:1.J1 

lil 1:W~ r1 ru:;lj';j4' ril~ii\ ~ (;l'iJU:i':;~ 1'W.:J1'WflU'Vl1-:I b ¾1'il'il-:l~'l'W t~ tllil Nb 'W:i':;'\,1~1-:1 n1 nnu lil'l'ilEi 1-:1 b 'Wb~ 'il'W aJ'W1 r1 :W 2555 
~ 

b1W~~-:llil'l'ilEi1-:i:IJ1b'Wll1tl'\,1i,:i bri'ilvl'll «n i:.J~
1

liib'W,i'W~~1:IJ1:i'mnrn~m'l~bb~'l b~t1r1ru:;';j9EJr.i:;~1t1r111il'l'ilEi1-:i r11br1UU~:; 

'il'W~-:i1iii-:i,,,:w~ U:i'1nD~1 b¾1'il'il'1M'Wi;11'11 b1¾-:iniu:1.11~1 m-:i-i'W~hl~1:IJ1:i'mnrn~mi:.J~i:.J~lil'l~b~tl 1vm:;~.fl1'Vi'il1n1~ 

b'WU~~1'W:W1bU~tl'WbbUM'ilEi1-:imn vh1iii:.J~i:.J~lil'b-lii\~~n '\,11'1lii1~~m1~dr;i-:i ~11ii'l:1-1~1mrn4'~~-:im1ii'l~ ~-:ir1-:ia'.lm-:i 

-i'W~~LU'W~'l'W1m)J 1 ~~1mrn4'~~-:ii:.J~i:.J~lilm1ii'Vl1-:ir1ru:;~';j4't1 LU'W~1'W'l'W 5 lil'l'ilEi1-:i ~foL~~-:i•t~1'Wm:i'1-:i~ 3.2 

'lfUlil"ll'fl.:ivi'lf i'lm'Wvl 

1 -~ :; li]'i) 'il . '\,1i'1M'W "l .'Jl:W'Vi:i' 

2.aJ-:ir1~ ii1'Wr1ru ~'l:i':i'ru ~'l:i':i'rurii;i 'il.vh~1~1 r.i .'Wrl:i'~·hm:w:i'1'l! 
' ' ' ' ,, a "' 1J1'WrJru ~r;inru ~'l:i':i'illrllil 'il .vi1~1~1 r.i .'Wrl:i'~11m:w:i'1'l! 3.n~rim~u:W'il'W1'1 

4.~'il-:in'il-:i ii1'Wr1ru ~rinru ~'l:i':i'rurii;i 'il.vi1~1~1 r.i .'Wrl:i'~1fi:i':i':w:i'1'l! 
' ' ' 

5.L-:i1:; 
... ' .. 
U1'Wr)ill ~'l:i':i'ill ~'l:i':i'illrllil 'il .'Vl1~1~1 "l .'Wrl:i'~:i'fi:i':i':W:i'1'l! 
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n1rifiln1;'il1Jiif~~fumii~1iMtlhnrufi1r;if~~11111Jfi m -1 '1!1in111i1'1! 11ii~r,iiUBi 'il~~mrn'l!il.fil 

111fu1yjyj jj~nummi'.Juyjii~umn11h~\1li h11iimuil.111'l~tJf 

i.:iV111ntl~~-a'LIM'nt1fi ~u 6 lil'Jt1ri1-:i 

i.:J'Vl1!n'll3J~'a • 

vl'lf eTn i:-rnHi 13 lil'Jt1ri1-:i ~-:iii 

1. 

2. 

3. 

4 . 

5. 

6. 

7. 

'l!::tl:IJ 

'l'-l1n 

']1'J'W1iJ 

~u 1 5 lil'Jt1ri1-:i 

= 2 lil'Jt1ri1-:i 

= 2 lil'Jt1ri1.:i 

= 2 i'Jt1ri1.:i 

= 2 i'Jt1th-:i 

= 2 i'Jt1ri1.:i 

= 2 lil'Jt1ri1.:i 

= 1 i'Jt1ri1.:i 

vl'll eTn i:.i~'b'J 16 lil'Jt1ri1-:i ~.:iii 

2. 'l!::tl:IJ 

3. 'l'-l1n 

4. ']1'J'W1iJ 

5. 'll1 

6 . n::b'l'-l:i'1 

7 . 1,d"1~ 

= 3 1?1'Jt1ri1.:i 

= 3 i'Jt1ri1.:i 

= 1 i'Jt1ri1.:i 

= 1 i'Jt1ri1-:i 

= 1 1?1'Jt1ri1.:i 

= 1 1?1'Jt1ri1-:i 

= 4 i'Jt1ri1.:i 

= 1 i'Jt1ri1-:i 

= 1 1?1'Jt1ri1.:i 

i.:iV111nt1MPffo<a<a:1J<a1'll ~u 6 i'Jt1ri1-:i 

vl'l! eTn i:.i~1iJ 22 i'Jt1ri1.:i ~.:iii 

1. 

5. 'll1 

6 . n::b'l'-l:i'1 

7. i;d"1~ 

= 2 i'Jt1ri1.:i 

= 1 i'Jt1ri1.:i 

= 2 1?1'Jt1ri1.:i 

= 2 i'Jt1ri1.:i 

= 4 1?1'Jt1ri1-:i 

= 1 1?1'Jt1ri1-:i 

= 4 i'Jt1ri1.:i 
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n1M'i!r,i11J!ll;j~f~~fumii~~!l~illlJ1rufi1")f~~1111lJfiUlJ11&\111vi1 ll~~r-mHBill~ri111J1~1ii111 

111fu1~~ilf'1'nvm111l'.!11~i>T~umn1l'b~1l'm1l'tfim11ii1 ll'l~Vf 

8. ~nt;Jr;i = 1 ir;i'1lrh:i 

9. U'JU = 1 f;l'J'1l£11..:I 

10. 3Y..:i~r;i = 1 f;l'J'1l£11..:I 

11. 
,, 

" ... = 1 f;l'J'1l£11..:I n~r;im~U:W'1l'W1..:i 

12. ~'1l..:in'1l..:i = 1 f;l'J'1l£11..:I 

13. b..:11: = 1 f;l'J'1l£11..:I 

b'Wn1:ibfl1Jf;l'J'1l£11..:ii.l~ 1 ti' rl ru:rir.fo1n1:viuntH1 1..hi:wtl13Y'Wbb~:l'J1..:i'V'l1n bU'iJyj'J! bMttlfl"l'll'1l..:IJl1 rl 1~ bbi?I bti'1l..:i 

~'J£lfJ1..:l'V'l111bU'W'laJm'W~'W~'1n11Jimn1'W'Vl1..:1'1lln~1Vlnn:whi'l~cin11ii'Vl1..:1~1'W1JjLflrl zj..:lb'Wn11r1!?1b~'1lnLnur;i'r;i'1)£11..:I r1ru:ri{l'.J . ' . 
'l~1i-1r1'J1:W~1r1'1J'll'1l..:iyj'J!~b1Ji~1V1fourLflr1bU'WV1in 'W'1lnr.i1nll r1ru:ri{u~"l110J1bb~'Jb~'W'l11J1..:lf;l'J'1l£11..:I iHi'1l~1fl(;IVl~1\'.J 

1.h:n11 b'lf'W mmruLb~:'ll'W1!?1'11'1l..:IJl1'l!'W:1'Wn11{r;ibnur;ir;i'1lrl1..:i ritin11'11'Wci..:ir;ir;i'1lrl1..:inium~i-lMtJ~~n111n~'1lr;ir.i'W 

'1l1.Jnrnfa~:br11'1l..:ii'1'1l~11ii1'Wn1nriubb~:t1?11'.JL'il'V'l1:n1n1n·fo:wr;ir;i'1lrl1..:izj,:ir1ru:ri{l'.l6..:i'bJbr1\'.J~tJ1:~un1rnr:w1ri'1l'W b'lf'W ~~ 
' 

'll'1l..:itJ1i:w~ci'J'WtJ1:n'1l1J'll'1l..:itl13Y'Wmnzj..:i'lJ.i~ : 1?1r;in hmni;i •fo:w r;ir;i'1lrl1..:i L ti'1l..:ir.i1n n11ri u, n:i Po-21 o ~r;im 'Vl r1ilr1 

bb'1l~'rh~btJnt1n1i'11n'h:~'1l..:l'1l1Jf;l'J'1l£11..:i1i-hbi-1..:i~'Jl'.J'elnJVIJJi'1~1tJ1::w1ru 50°C - 60°C bV11lT'W b'Wn11'ribr1n:ivi1m:w1ru Ra-

226, Ra-228 bb~: K-40 b'WD1i:wtl13Y'W Lr;Jl'.Jb'Vlrlilrlbbn:W:IJ1~bDnt1n1i'11n1n~'1l..:1'1l1Jf;l'J'1l£11..:ibi-lLLi-1..:iL'li'Wfl'Wbbi?l~1:IJ1rn11Ji 

'1l ruvini'l~~..:i'l~ bbi?l"l :~tl13Y'W1.J1i :w bt1:w1 'W'llru:'1lu r;ir;i'1l rl1..:i bb~:ci..:i n'Wb'mh rn m'Wf 'W~;1..:i Liail'.1-:i b 'lf'Wb~ l'.l'J nun11'1lrnb i-1..:i ' . . 
[;l'J'1)£11..:l'll'1l..:ll'J1..:l'V'l1n '1l£11..:ihn1n1:w b 'Wi'Wbbrn r1ru:ri{l'.J~..:l"l:'Vl (;1~'1l..:i'riLr1n:i~~tJ1i:wtl13Y'W Lr;Jl'.J'b.J e-11'iJn1j'1)1Jbb i-1..:i fl'1l'W 

V11n~1:w1rnribr111:irb:a..:im:w1ru'l~ 'Vl1..:lr1nJ:~ri{l'.Jr.i:tJ1:~1'W..:i1'Wn1Jmtt1n1~1V1fon11{r;ici..:i:w11'Wfl11'.JVli..:i 
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n774'i;i-,i1;i!ll;Jllfolffun1fi'~'il!J~lnlJ1Nti11ij1~fll111~titt~'l!1iii\1lYi'll llll:im1iJYJ!J~~llU1~'l!il~ 

lilful~~i'.!P1'num,·11i'.Ju~IIY~11'1Nn7111~1,fl·h,.1 ii'm11il~1P1~!lf 

cl 
'U'Vl'VI 4 

.:::.I oQ. cf QJ I 

n1'ab1Pl'H.13.J bb ~:l::n1'a'J bFl'a1:l::'VIIPl'J'el m.:i 

~ d QJ I oCII CV I 

n1':i''J bl'l'a1~'Vll?l'J'el m.:i bb'61~n1'abln'a~ 3J l?l'J'elm.:i 

L'W'11'W';j9EJtl ';j°Bn1r';jbr1n:;iri'J'elEh..:i1'W~'el,11J{jmin1rr.i:;tli:;rnrur}i'Jt1 3 b'Ylritlri ~'el 

• b'Ylriilri Gamma Spectrometry Analysis 

• b'Ylritlri Alpha Spectrometry Analysis ';jbrir1:;,r~ ~rl1'LI'Wb'Ylrl fot'Clttl'Jbrl~t1fm-i..:i'l!1~ 

• A ' Qo .-d 
b'Ylf'1'Wf'1 Inductively-coupled plasma-mass spectrometry (ICP-MS) 'Jbrin:;'\,l'Yl National 

Institute of Radiological Sciences 1h:;b'YlP'I q)~'W 

... .., ' 
4.1 n1':i'bl?l'a~3Jl?l'J'el~1.:J 

"1'Jmh..:i~~'el'1n1:i'~mnr.i:;mJ..:ib1J'W"1'J'elEh..:J~'W bb'Cl:;[,l'J'eJEh..:ivl'll ~'1L'Wm:;rn"Wn1m11m.J"1'J'elEh..:ii..:i~'el..:J'J!tl~i'.i 

;: .... J 
'll'Wlil 'el'W~..:J'W 

.., ' .. 
4.1 .1 1n1'e"lm.:i1nu 

1. -B'..:itl1vn!nbilt1n'll'el..:J"1'J'elci1..:i~ub~'elb'L.lfornvim.Jnutl1'\,l,rnbb~..:iwi..:i'elui'J'elci1..:i 

2. 

bb~'1'll'el'1"1'J'elU1'1 

3. 'I.J~"1'J'elU1'1~'1.!~1(}i(}i'Jmrii'el..:i'I.J~"1'J'elU1'1111'1lU~ 4.1 bb'Cl:;b1111m.J"1'J'elU1'1b~Jl1'J!'l.,!:;1]~1~b'\,liJ1:;nu 

b'Yl ritlf'i~"l:; VJi-:j brin:;ir mn~'el..:imi';j Lrin:;,r(}i'Jm 'Yl f'iilri un:1.n.n~ Ltin t111ri111111 ~tl ~m'l! "W:; 1 ~~tl'Yl t~EJ 

VJi:]~tf'1'Wbb'Cl:;b'YlUn1'Ji:.J"Wn 111..:iitl~ 4 .2 i..:i'Vhll'Wb'J'll1 1 b~'el'I.J b~'elb~bn~m'J:;~:i.Ji1)'ll'Yl1..:Jf..:iifoibi11 

"1'J'elci1..:i~'l(}i'lmbf'1n:;iri:.i'll(}i'Jmr1i'el..:i Gamma Spectrometer 
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<J 

n174'111-.i1~!ll;Jl'lf~~rhnui'~~!l~uhnrufi11>Jf~~i111lJfittlJ'll1i\i111rh1 LL!l~1/l'lLil~!l~~l!U1~'11iim 

111fu1~~ilP1'nwnm\'.h1~vf~11mn1:.-11~11'1\'i11·1ii'~~111il1Lfl~~f 

(;l'l'iJEh:!~'1.J 

iu~ 4.2 i'lm.h-:ivl'll«n. i:.i~'liJ LL~::i'lmh-:i~uw,t-:ir.i1nill))iii'll'l=fi~triu 

4.1.2. i1'el~1.:i-w'li 

1. n1nli111'l:wi'l'ilci1-:ivl'llri'il'I.J'il1H~'il'W1'l1li-:itl1v1trmul'Jn ~-:ir.i::HL,i,vn::~'l'I.J~'W1'lu1SH.nmvhir'u 1u~rl' 

r.i::LLD.:J'il'ilmtluvl'lli:.i~ i:.i~'liJ LL~::vl'll«n 

- vl'lli:.i~ 'liiiLLri Yil-n rn11 LL~::5'lc'.fnm'l ~-:ir.i::iii'il-:iv'i1n1r~1-:ivl'lli:.1~1il~::'il11)) iiuLilu:a'uri'il'I.J'il1J 

'I q.J CV I .::!ii -=J.,J, 0 ll A ti O t,, CV 

b'I.Jnrc\J'Vllil'l'ill'J1-:!'Vi'lli:J~ :I-JI'i'l'I.J'll'il-:!~11)1'1.Jl)ll)):I-J11))'ll'J "'l::LLl'Jni:J~LL~::~11il'I.J'il'ilnr.i1nn'I.JL'il1L,l,'l"i1:: 

~'l'I.J~L lfl umrfour::'V11'1.J:1-11blil 11'l :1-1 (;l'l'iJci1-:i 

i:.i~·w 'liiiLLri l111l::rl)) bb~:::w::ih-:i r.i::iii'il-:1~1-:ii:.i~'liJ bb~::iiuLilu:a'uri'il'I.J'il1J b~'il1ili'l'ilci1.:JLLil-:i 

- vl'll«n 'l~Lbri «mv1~1'J.:) «nl;JI)) m::b'l"irl '111 lil::'lri~ ~-:i '11::'il:W LL~::;1'l L'I.Jmru'll'il-:!vl'll«nr.i:: 

LLD-:!Ltluvl'll«n~ilm~1 hlilLv1~1 LL~::;1'l 

vl'll«n~ilbv1~1 'liiiLLri ~-:i '111 r.i::iii'il-:i~1-:i~'I.J'il'iln"'l1ni'l'ilci1-:i1il~::'il11)) (;ll))b'il1b,l,'l"i1::~'l'I.J~Ltl'I.J 

Lv1~1miiuLilu:f u1 ri'iluil1'lu'il1J 

- vl'll«n~'lililm~1 'liiiLLri «mv1~1'J-:i 'Jl::'il:w m::Lm1:: lil::'lri~ «nl;JI)) il1i'l'ilci1-:i'l,J~1-:i1il~::'il11)) 

b'il1b,l,'l"i1::~'l'I.J~n'!.J'liii bbl'ln~'l'!.Jbtl'!.Jb1J bL~::ll1'1.J fl'il'I.J'W1'lU'il1J 

., ,,/ d F l " ., 0 ., , ., ' 0 'l· I - 'll1'l"'l::b'il1b,l,'l"i1::'6'i'l'I.J'Vlbu'I.Jb:I-J~l))'ll1'l'Vl1n1j~1-:! bv1~::'il11))n'il'I.J'I.J1 u'il1J 

2. i-:itl1v1trn LUl'l n'll'il.:Ji'l'ilci1-:i L~'il Lllil'l1J LVJl'l1Jn11tl1v1trmL il-:ivii-:i'il11 i'l'il rh-:i Ll))l'J'IJ1 i'l'ilci1-:i t-:i~ :w1 ii 

LLil-:iri'ilui-:ii'l'ilci1-:iLUl'ln 

3. 'il1Ji'l'ilci1-:ivl'll1u-eiruviJJ~~1,Jr::mru so 0 c r.iui'l'ilci1-:iLLil-:i vii-:ir.i1nir'uv'i1mri-:itl1v1trmLil-:i'll'il.:J 

(;l'l'ilci1-:i 
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n7j{c;i'ri1~!ll;l~f~~furn«~~tmlhnrufi11JJf~~1>111Jfitt1J'll1iii111i1'!11111~r-mHlY1!l~i1uu1~'llilc;i 

1ufu1~~Mn~111111\'Ju~rif~tm~n1jh~lvlW11·11i'm1lil~1fl;~f 

4 . lil~lil'l'tlth..:i1i-i~"ll'U1~L~n~1£J111'tln1miii (Li1'el..:ir.i1nlil'l'elfl1..:J~'ll~im:tru::t"1N~~1..:iri'el'W'Yl1..:JL'l.rwm'b.J 

~1mrnu~LU'Wtmi::Liifl~'lii1) 

5. Lli11m.J lil'l'elrl1..:i1~m'l!'W::~ mm:;~:J.J, -i'..:iif1,.-n1n"ll'fl..:Jlil'l'elrl1..:i, vi1n~'el..:in1i';jL"1n::'IX(i)'lmV1 "1'W"1LLn:J.J 

m~ Lt!nLlil:i'l"11i111i-itl~m'l!u::1i-i~'WVIL~flH~~t"1'WLL~::LV1t!n1'l~un 111..:iit!~ 4.2 i..:i'Vhtl'WL'l~1 1 

L~'el'W L ~'el 1 i-iLii ~m'l:;~ 3-J"l~ V11..:if..:i~ LL~'l'W11il'l'elrl1..:i~L(i1
1

lt!~ L"1 n:;,X~~ (i)'lflL"11'el..:i Gamma 

Spectrometer 

~ ..r.11.IA tr I/ t,, O IV ,;:j O 226 228 40 1 ~ ' ~ 
LVl"1'W"1'W 'l!'lL"1:i'1::Vl"1'l1:J.JL"ll:J.J"ll'W"11L'Vi1::LL~:;"1'l1:J.JLLNNi'l"l1L'Vi1::"ll'el..:J Ra , Ra LL~:; K 'Wlil'l'elfl1-:J~'W LL~:; 

lil'l'elfl1-:J'W'J! er n LL~:;~ ~'liJ ~ 1Vlfu LVI "1'W"1 LLn:J.J m~ Lt!n llil:i'l"1 li11tf1 'Wi'Wlil'el'Wn1:i'';j L"1 n::ifi1 li1 ~'e),:j 1 ·il:i':;£J:;L 'l~ 1 "1 'el'W'YJ 1-:J'W1'W 1 'W 

d 
li11:i'1..:JVI 4. 1 

' 

li11:i'1-:J~ 4.1 i :;£J::L'l~1~Vlf1un1i';jL"1n::'!X111'el 1 lil'l'elrl1-:i L~fl1'ilLVl"1'W"1 Gamma Spectrometry 

'l!'W~"ll'el-:Jlil'l'elrl1-:i 

'W'l! 

2i'W 

7-9 i'W 

:i''tl1Mi~~J11'l::~:J.J"l~Vl1..:J 

nmTulilf-:i~ 

30 i'W 

30 i'W 

it!vi 4 .3 L"11'fl..:i Gamma Spectrometer 
~ 

24-48 i'lt:J.J-:i 
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Ll 

n1~ITT-ii1~!ll;Jlli'~~i'h1mi'~,!l~ll)J1{l!fi11Jli'~~i;J1)Jfitt)J~1iii1,1i1, ll!l~r-111\ilii,M~,11.m,ilITT 

1uiiu~~iif'1'nt1m1·11i'.111~iff~lf'INn11l1~\1-Nl1mi'~~1uil~lf'lftt1f 

bri1'e:l•:mm.im~ btlri Llil1i1 lil1~1•1ii11.Jn1flbr1n:;'l.-1L 'W.:J1'W':59t1i1btl1.Jbr11'e:l.:i bbn:I.Jl-11~ btln Llili11il1'll'e:l.:J'LI1.;Vl Canberra t'W 

GC 3021 'IX'l1Jlilf.:i~'lmtl'e:lfrY1t1'lb"l'e:lfindlm.J (HPGe) Llilt1L1.Jn11':5br111:;i
226

Ra, 
228

Ra 'll'e:l.:Jlil'l'e:lrh.:ir.i:;':5br1n:;~l~r.i1nn1!?J 

~n'll'e:l.:Jn11~~1tllil'l'll'e:l.:J 
226Ra f'l'e:l 

2 14
8i ~'l"i~.:J.:J1'W 609 keV ,

228
Ra f'l'e:l 

228
Ac ~'l"i~.:J.:J1'W 911 keV bb~:; 

4
°K ~'l"i~.:J.:J1'W 1,460 

~ 

itl~ 4.4 n11~~1tllil'l'll'e:l.:J Uranium series 
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n11'1'm'h~til;!~f~~furnil'~~tNilllJ1n.ifi11ljf~~1J111Jfin lJ~1&i1,li''i-il LL~~r-m\i1 Yit1~rimJ1~~ii1i1 

1urhl~~ill'l'n1J111r1Ltiu~i>Y~U'INn1:tN\l-/vl1v111'~~1uii~u•1~1Jf 

Polonium 

212 

Lc ild 

208 

ttl~ 4.5 mrMn£Ji;J'l'll'el..:J Thorium series 

4.2.2 n1'a1b~'a1~~Ji''Jm'Vl~U~bb'el~YhirnJn'i:"1'ai'.lrn'~ (Alpha Spectrometry) 

~'l'Wn1i5brw1~1.hntfh.J1ru"1~rf'l-21 o (Pb-21 0) L'Wi;J'l'flrh..:i~'Wbbfl~i;J'l'flEl1..:i~n~fl'lil~r;imV1"'1Ur1bb'flflYh~ btlr1 t111r 

i111111.h!'W ~1mrni111 bV1£J'u'l~c.i1nmi:jbrlr1~i.tirnJhnru L'Vi tmi'lm.J-21 o (Po-21 0) ~..:i bU'WU'l 'lrli 1111.,f;'fl~1rn3.J3J'W111f..:i~~n 

'll'el..:J Pb-210 b'Vir1~bti'el..:ic.i1nur;i'lrli111J..:i~'el..:Ji1i'.i~3.Ji1)flf13.J3J'Wlllf..:i~bb1.J'LIC11'l1 (Secular Equilibrium) L"1£Jiii'Wlll'el'WL'Wn11 

1 . i..:ii;ir;i'elEl1..:i~'fl'l.Jbbfl~'lJ111r.i'W'l~i;ir;i'elEl1..:i~bU'Wbil'fl1~mn'Wbb~'l 2-3 nf3.J 

2. b~3.J~11f13.J3J'W111f..:i~i;ir;i~11111113.J (Tracer) LYifobU£J3.J-209 (Po-209) fl..:JL'Wi;J'l'elE11..:J~i..:ibb~'l 

3. E1'el£J~ni,ii;i'r;i'elEl1..:i~r;i£Jm111b;3.J;'W 'l~uri m111'l1.J1111n (HNO
3

) nr1111tl'flfrlfl'fl1n (HCIO
4

) bbfl~nr111'l11111rn 

rlfl'fl)n (HCI) 

4. tf'Wbb£Jn.ff'W111~n'el'Wbbfl~.ff'W~11fl~fl1£J'll'el..:J(;l'l'flE11..:J~e.l1'Wn11E1'flmb~'l~'l£Jbrl1'el..:itf'Wbb£Jn~1r 

(Centrifuge) L"1£Jbfiu.ff'W~11fl~fl1£J'l~b~'eltJ1'ltlvhmr'ijbrl11~~,'Wi'Wi;i'el'ltl 

5. t11.ff 'W~1rfl~fl1£J~
1

l~'ltlr~b~£Jr.i'Wbbil..:i bbfl~fl~fl1£J~'l£Jnr111'l'W1111nr1r;i13.J b'll3.J'll'W 1-2 L3.Jfl1f mm111i 20-

30 i1fl~~lll:i' 

4-5 



n11fc;i-,i1~tll;!~f~~fu1mi'~~!Mill1J1rufi11>Jf~~on1Jfitt1J'll1ffl1uri'II LL~~r-m1i'.lYitJ~~1m1~ '11iic;i 

111fu1~~ilf'l'munmi'.h1~1>Y~tP1Nn11h~11-lrh1·1ii"~~1,1ii1LP1~EJf 

6. L~a.Jm'i1lLL'el~f'l'elfuf'l~..:i1u~1rn:;~1EJ~'trii L~'elU'el..:Jfl'W
1

ll-l1iiL'IH'iln (Fe) ~'el1"lil'fltj1u~1:r~:;~1rnt'l'elci1..:i 

'hJLm:;Lf'li'flrn..J'WLLeju(~u 

7. Llil1Ela.JLLejtJL1'W (Ag) 'Ylt.!1111 1 X 1 L'l!'W~La.Jlil:i' 'l,f1'fl 1.5 x 1.5 L'll'W~La.Jlil:i' 'lli1lLLej'WL~'W~'lEJ~1:i''lli1leJ'lL~'el 

rh.r111~..:i~mJm"l1ne1'l'I-IU1'Yl'el..:JLLej'W~'W 

8. l11n1:i'Llil1EJa.JLLej'Wi'l'el£11..:J (Alpha-emission source/disc) ~1"1-1futl1'hJ1111nmJ'Wii1J11'V'lf..:i~"l1nh·/i:~ 

LUEJa.J~il'fltj1ui'l'elci1..:i 'i:111umn1..:i'l-l1'flLL'Yl'l'WLLejtJL1'W~Llil1EJa.J"l1n1u;'el~ 7 ~..:i1u~1:r~:;~1EJi'l'flci1..:i~ 

'l~"l1n;'el~ 6 ~1iru'I-IJJi3 60 'el..:JP11L'll~L;EJ~ Luu:r:;EJ:;L'l~1,J:r:;mru 4 i'l'i:a.J..:i 

9. ~1..:iuejui'l'elci1..:i~'l~~'lEJ'el :;;'i:'Vlt.!LL~:;,f1niuii11a.J~1i'IJ 

10. tJ1LLejtJi'l'elU1..:i~'l~'lu1'11l~'lmf'l1'el..:iLL'el~Vh~LUf'lLl?l:i'falil'elf (PIPS Detector) 

2000 

g 
~ 1500 

&. 
~ 1000 

~ 
t 500 

2 10p0 

'°'Po I 

0-t---r-.....-L-''-r----<--'-~~~-~-~ 
4.0 4.5 5 0 5 5 6.0 6.5 7.0 

Npha Ene<gy (MeV) 

4.2.3 n1'31 Lfil'a1:::~vrn.R:inruLL 'i61 !PJ"l 'W ~'J'el ~h..:i ~ m.ri:i b3J ~1 m 'VI fl 'Wfil Inductively-coupled plasma-mass 

spectrometry (ICP-MS) 

<al V o 

n1:i'Llil:i'Ela.Jlil'l'elEJ1..:J 

1.1 tJ1(;l'l'el£11..:J~mL~:;1:rn'la'S~Llil1Ela.J'l~m'lu'el'IJ~nf'lt..:i~1{ru'I-IJJi3 110 QC LU'W:i':;EJ :;L'l~1 12 i'lLa.J..:J "l'W'l~ 

" ' 0 .... I,, ""' 

t.!1'1-1'1..lnLL '1-1..:J f'l..:J'Vl 

1.2 'IJl1l(;l'l'elU1..:J~ej1um:r'el'IJ~'lEJf'lm'I-IEJn~1'1-1fu'I..Ji1l(;l'l'el£11..:J (Agate mortar) "lt.!Uii'l'el£11..:J~~:;L;Eli1lLU'Wr.M 

l'I d' .. V 

LL~:;Lu'WL'W'elLl1lEJ'ln'W 

1.3 i..:ii'l'elU1..:JU:i':;mru 0.25 nfa.J1~~..:JL'WCl'lEJL'll:i'1iJf'l~1'1-1fubl:.J1(;l'l'elU1..:J (Crucible) "l1nt!'WtJ1(;l'l'el£11..:J'lu 

u:n1'WLlil1Lf.J1 (Muffle furnace, Denken Co., Ltd., Japan) ~1{CU'l-l.1Ji3 550 QC LU'W:i':;EJ:;L'l~1 5 i'l'i:a.J..:i 

~ 1:r;;iuV11EJ1 ui'l'elu1..:i ~ n e.J~ 'la'S"l:;Q nl11~ 1EJ 1 ii'l-la.J 111 'l,J L 'l-li'el LLvi'V'l'ln 'i:~'!-l:;'1-11'fl Ldn1 ~ Lvh,!u 

1.4 L'Vl(;l'l'elci1..:i~ej1umne.J1"l'WLU'WLC11~..:i1um"l!t.l:;~1'l-lf'I..Jci'elEJ(;l'l'el£11..:i (Digestion vessel) vil11"l1n1~~ 

u:r:;1.11 V1'Vi'el ~ Llillil:i':;vJ~'el'elL:i'L'elVJ~'W (PTFE) '1-11-'fl L'VlvJ~'el'W "l1nifuL~a.Jm111'luii11m;a.J;'W 6 iJ~~~lil:i' nm 

LU'elff'l~'el)m;a.J;'W 1 iJ~~~lil:i' LL~:; n:r111vJ~'el'el)m;a.J;a.J 2 iJ~~~lil:i' (HNO3:HCIO4 :HF = 3:0.5:1 Li1lEJ 

mmlil :i') 'i:111 EJ(;l'l'elU1..:J"l:;Qntl1'luci'el El ~'lmf'l1'el..:JU'elEJ lil'l'el£11..:i'ellil 'i: 'Wa.J11 (Closed-vessel microwave 

digestion, MLS-1200, Milestone, Italy) "l'W'l~'fltjL'WlU~1:i'~:;~1EJ'YJ'el..:JL'l-l~'l 



n,:4'v1"ri1~!llJ!li'~iifumti'~~!MVhJ1Nfi1P]f~~vl1lJfittlJ11iii1,1rh1 Ul'l~ri111ii¾i!l~riuu1~1ilv1 

1,1fu1~~ilf'l'munmtlu~rff~'!PiNn1:b~1vlvh1·1ti'~~111il~1fliit1f 

1.5 ~1mn::mt1i;i''l'elt11-:i~'l~r.i1nmrti'elt1"l'WUil-:i r.i1niXu'i'l::'i'l1t1i;i''l'elt11-:i~'lt1m111'lur;fim;jl.J;j'W 2 ~'i'l~~lilrn'l'l:: 

1.Jfrn.fim111r~'lmf1u1~'Vli~-:i (Ultrapure water) r.iu'l~mm111r 20 ~'i'l~~111r Lnuiq1rn::'1'l1t1i;i''l'elt11-:i~'l~1'W 

'll'li1l'Vi'el~b'elVl;'W b~'el1'el1b"1n:;~~'ltl Inductively-coupled plasma-mass spectrometry (ICP-MS) fil'el'l1.J 

n111il1'l"lil11 

1.6 L1111t1l.J(;l'l'elt11-:i~'l~r.i1niu111'elun1rti'elt1t111t1n1n~'elr.i1-:ii;i''l'elt11-:i 1 oo b'Vl1 ~'lt1nr111'lu1111'm;jl.J;j'W 3% U'l'l::1-iiL~l.J 

iq1rn::'i'l1t1 tn~t1m~'el 1 oihi'.Juiq1rn1111r:1umt11 'W ( Internal standard) 

""' . ..J t, t, 

1. 7 blilrtJl.Jiq11'1'l::'i'l1tll.J11il1j1'W XSTC-1 3 (SPEX Industries Inc., USA) 'Vl"1'l1l.JL'lll.J'll'W 50, 100, 500, 1000 bb'l'l:; 

2500 ppt b~'elH1umr~1nnvi"1'l1l.Jb;jl.J;j'Wmlilrj1'W (Calibration curve) ~1t1fumr1L"1n:;~i;i''l'elt11-:i~'lt1 

b"11'el-:i ICP-MS 

1.8 ~1n11'li11"1'l1l.Jb;l.J;j'W'll'el-:lfi1[1) t"1rL~tll.J bbl.J-:ln1tJ,iq t"1U'el'l'l(;] ULn'i'l iq1nrtJ bb"111lb~tll.J 111:;f"Y'l 'Vl'el ~tll.J bb'i'l:; 

mnut1l.J 1uiq11'1'l::'i'l1£J(;l'l'elU1-:l~'lm"11'el-:i ICP-MS (Agilent-7500a) ~;11191fli1ln111ilr'l"lil11 (Detection limit) . 
0.01-0.003 'll-lt"1mfl.Jfil'el~111r 

1umr111nr.iiq'elu"1'l1l.J'1n~'el-:ibb'i'l::"1'l1l.Jbb:W'Wth~1t1fumr1L"1n:;~i;i''l'elt11-:i~'lt1 ICP-MS iq1l.J1rn~1'l~ . 
t111t1n1nl1,s'iq 111{)1-:i:S-:i (Certified reference material) m~1mn1111t1l.J (;l'l'elU1-:lbb'i'l::lilnr.i'3'111~'ltJ1fin11 

' 
b~ tl'lfl'WflU (;l'l'elU1-:I er n ~'cl 'lil bb'cl :;,l1~h~'l~'l1.J1 .li11.Jr:;n'elUn11~1'W'l'1Jtl1 "1'l1l.J b;l.J;'W 
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mi4'111~1liti>;jllf1ilfurnli'1,ti1illinruti1J;Jf1i!1111"fitt"11p\111ii1 LLii:r-1ii Hl;;ti1 ~11m11il111 

111fu1~Yiil1'1' nwm1 Li'.111~i111'lN n111N 11'1\'h1·11i'11111il1 Ll'liit1f 

.d 
'U'Vl'VI 5 

1. Cil'J'ilth:i~'W n3-J 42 Cil'Jmh:i 1.h::n'il1Jiii'J£J Cil'J'ilrh-:i~'W~br11J1'Wl'W~~Lfl1J vl"ll crn e.i~Hi 27 Cil'J'ilr)1-:J LL~ :: 

~'W~Lfl1Jl?113-Jt1'W'WL~'W'V11-:J'\..l~'J-:JWtn vin11.h::mru 10 nfaL3-ll?l:i' ~n 15 Cil'J'ilr)1-:J 

2. Cil'J'ilr)1-:J'Vi"l! crn LL~ ::e.i~Hi n3-J 51 Cil'J'ilr)1-:J 

n1-a":jbf'l<a1~~~'J'elth-:i~1n'l¾'eJ,n.lljiwin1-a 

~1'\..lfum1';jLf\:i'1::1XCii''J'ilr)1-:Jiii'Jm::urnm3-Jm~L't.lnt1?1:ri11?11 'liii1-iiL'Vlf\Uf\n1:i'L'!..lfouLvi£luL~'il';jLf\:i'1::1Xmmru1n1?1 
' 

ri'l.Ji'Wl?lf-:i~ 
226

Ra ' 
228

Ra LL~:: 
4
°K L'W~'W LL~::crn e.i ~'lii~r1111L~'iln tii'J£J~1:i'3-Jll?i:i'j1'W 3 "l!Ui11 nmi:: L~tl111 1i1-:J LL~111-:J1'Wl?11:i'1-:J~ 

5.1 

~u~~'el-:i~1-a-~1~-al1u 
0 .., 

'W1'11i'Wn (g) f'l'J1m.if ~.if u (mg/kg) Counting time (sec) 

U-ore (IAEA-RGU-1) 324.25 400±2 10,800 

Th-ore (IAEA-RGTh-1) 313.06 800±16 10,800 

f<:,S04 (IAEA-RGK-1) 225.87 dilute 5 L'Vh 43,200 

Background 86,400 

.Q. d a., 1 4. 

5.1 ~'&ln1'a'Jbf'l'a1~'1/il?i'J'el!l1-:J~'W 

e.i~n11';jLfln::iXCii''.l'ilrl1-:i~'W ~1'W'.l'W 27 Cil'J'ilrl1-:iiii'.lm'VlflilflLLn3-Jm~L't.lfl Ll?ln3-Jl?l1 li1-:JLL~~-:i1'W1?11n-:i~ 5 .2 

Sample 

No. 
Location 

'il .m.:iill::vnt1 <i .il..-::<i1'1Jmt1B (3 i1'ilth.:i) 

A01 Lrnti;iiti1L11ti'IJ1~~::;w1t1 

A02 

A03 1J1'lJl'lCU'lltuli'i1 . .. 

Ra-226 

Activity 

23.58 

51 .21 

34.84 

'il .m.:iill::vnt1-u'ilt1 <i .il..-::<i1'1Jmt1B (3 1111'il~1.:iJ 

801 - ... ' 'l11ll11fl'lJfl1W 14.11 

802 1J1'lJ'lJ1ULL'lJlJ LL~~'Ylfl.:i 13.61 

804 'U1"JCUflll1Vi 25.02 

Error 

1.03 

1.60 

2.07 

0.64 

0.87 

2.27 

f'1'l1lJLLNf.:i~ (Bq/kg) 

Ra-228 

Activity Error 

55.98 2.17 

133.03 3.52 

76.54 4.40 

12.60 1.07 

8.74 1.45 

40.10 4 .55 

K-40 

Activity 

355.14 

797.19 

275.22 

13.86 

19.20 

50.53 

Error 

8.55 

14.46 

13.99 

3.35 

4.45 

12. 12 

Sample Wt. 

(g) 

290 

230 

300 

380 

370 

260 

5-1 



n114'1il~1'u!ll;jflf~~f u'lili~~!l~uhntufi11ij1~ ~lil11Jfitt1J'll1iii1uf'i'il llfl~r~fl \iHi!l~~um~'lliilil 

1'.fu1~~ilf'1'nwm1li'.111~flT~Lf1Nn11LNL111-h1·1imuii~lf1~~f 

fn1i.JLL'Nf~~ (Bq/kg) 
Sample 

Location Ra-226 Ra-228 K-40 
No. 

Activity Error Activity Error Activity 

'el .1.l:::vb ~ -"!lJJyj'j' (10 i;]'l'el!i1,3) 

C01 Lnliv1rti1L11t1tl::Yi'l 14.05 1.35 16.60 2.56 28.82 

CO2 1.l1"Jru'Vi-nu iii1rnun~f.'l1J 16.04 1.37 38.68 3.1 5 19.52 

C03 u1u"lrutli::fJi 37.10 2.55 61 .53 4.79 134.94 

C04 U11Jf.'l'llJLLfl~Vlfwu 15.66 0.75 19.80 1.35 46.06 

C05 Vl1~1t11min::u~ 14.21 0.68 16.71 1.19 4.80 

C06 "1u1f11vin::u~ 13.63 1.21 15.42 2.08 87.81 

C07 rnuiii1Ufl'Jli.!Ll'l fl'l\Jm~ 1 10.78 0.65 12.39 1.17 12.59 

COB rnurii1Ufl'Jli-lLl'l f.'l'l\Jm~ 2 12.82 0.94 14.75 1.68 7.36 

f.'l'l'\Ju 16i.11.n~n~ni1vl rii1ufl 
C09 17.26 0.61 22.90 1.03 11.02 

'Jli-lLl'l 

"1U1LNLlrn Seaza tl.L~tl~ "t 
C10 20.64 0.90 50.77 1.85 226.74 

'Jli.!Wr 

'el .'\llil~'i'l'l'\J ~-'ijJJ't'j'j' (5 i;]')'el!i1~) 

D01 f.'l'l'\J")nJLL~ 1 60.24 3.29 105.38 6.80 680.20 

D02 f.'l'llJ")nJLL~ 2 49.52 1.53 82.56 3. 14 702.38 

D03 'L-linii1mi.iv1r~ 14 Cl'\J'\JL~'\J 41 19.41 0.83 27.84 1.49 32.44 

D04 'L-linnLflLi.Jvlr~ 85 Cl'\J'IJLi1'1J 41 74.32 2.02 100.95 4.00 932.45 

'L-linnLflLi.Jvlr~ 95 Cl'\J'IJLi1'1J 41 
D05 23.97 1.70 60.97 3.68 30.75 

1tlvh'll'IJ:: 

'el.i"llfl ~.'\Jfl'j'f'ljfi'j''j'JJ'i1'lf (2 lil'l~!i1~) 

E01 'IJ1muti'!n L~mLwn:: 130.71 2.661 165.661 5.06 1053.19 

E02 u1'\J"lruvi1nfv1u '\J11'lf\'lnru 158.65 5.42 224.77 10.68 1059.44 

'el .'V11f'l1fl1 ~ .'Llfl'if'ljfi'j''j'JJ'j'1'lf (4 lil'l'el!i1'3) 

F01 'W1"Jru1flm 117.18 2.01 11 3.70 3.51 796.05 

F02 f.'l'l'\J")nJf.'l11-lr 'L-1~2 44.11 2.089 49.67 3.52 247.37 

F03 u1'1J"lruf1111wr 11 5.30 1.75 93.02 3.00 867.00 

F04 t., ' ... -u1'\Jl'lnJ'L-lflt1~ flnliru::t1"i . .. 154.27 2.30 203.97 4.57 1422.14 

Sample Wt. 

(g) 

Error 

7.61 320 

7.75 350 

14.17 220 

4.29 330 

3.51 350 

9.84 350 

3.65 350 

4.64 350 

3.32 300 

6.80 320 

27.35 200 

13.74 220 

4.42 320 

18.65 300 

8.12 300 

20.59 270 

36.03 170 

14.59 230 

12.79 370 

13.93 290 

20.31 240 
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Sample 

No. 

n1rii;ni1~!ll;jlif~iifumii'~'il!mJhnrufi111Jf~iim1Jfitt1J'i11ui1uri, llll~r-rnHlYi!l~~um~'!liii!l 

111fu1~~ilP1'nt1/11\llUll~rff~Ll'lNn1fLNt11W1\'lfl~~111ii~ll'lat1f 

fl')1i-JLL1'17'1~ (Bq/kg) 

Location Ra-226 Ra-228 

Activity Error Activi ty Error Activity 

K-40 

1111>J t1 '1J 'Ubi1'U'llli n (15 iMT,uh~) 

t11Llltl'll'l.ltl.J nLfH.11111~ 6 Cl'l.11J 
~'U 103 35.68 2.02 82.57 4.50 479.67 

111tl 4142 

t11Llltlllltl'l.llfn Cl'l.l'l.lil1tl 401 
~'IJ 104 

iitm.1111~ 42 
136.03 2.15 148.90 3.85 333.97 

~'IJ 105 
t11Llltln1C\)'l'l.l~tt§ Lfltlf'lfltl'1Vh 

47.71 1.19 67.04 2.35 443.38 
Vltl'1 Cl'l.l'l.lil1U 401 

~'IJ 106 
t11L11mi1t1'1~11tt utin 41 

90.20 
nLflL.1111~ 13 Cl1J'l.1111tl 417 

1.89 107.70 3.46 596.67 

t11LlltlVl1'il1'1 iiLflL.1111)'~ 145 Cl'l.1'1.1 
~'IJ 107 

111tl 41 LLtJn1J1'1.1'1.11'l:: 
36.82 1.55 38.22 2.80 62.76 

t11Llltl L'l!U1 Cl'l.l'l.1111tl 41 nLflL.11111 
~'IJ 108 .J 

VI 123 
123.86 2.30 149.08 4.21 596.89 

t11LlltlVl1'1!'1.1:: Cl'l.l'l.lil1U 41 
~'U 110 

ii1m.i111~ 104-105 
22.80 0.94 41 .70 1.82 13.85 

~'IJ 11 1 
t11Llltl~~ll1:: Ln Cl'l.l'I.IL~'I.I 41 

31.89 44.73 
iitm.1111~ 40 

1.55 2.92 118.78 

t11Llltlil~ Cl'IJ'l.!Li,'1.1 41 nLflL.1111~ 
~'U 112 

15-16 LLUn 1NLffi'l.1~'1mvlVIU1"11)' 
24.88 0.93 48.12 1.78 106.43 

t11LlltlV11U'll:: Cl'l.llJLi,'1.1 4 nLflLlJll11 
~'IJ 113 .J 

VI 484 
64.92 2.82 103.81 5.81 451.85 

t11LlltlVl1LL'll:: Cl1J'l.!Li1'1.1 4 nLflL.11111 
~'IJ 114 

~474 
43.87 1.28 70.04 2.44 75.73 

t11L11tivi111'!!:: mmLi11i 4 iifo1.i1111 
~'IJ 115 

~ 464-465 r1'1.1'01'1Ylfl 
35.87 2.25 75.22 4.73 257.96 

t11LlltlVl1LL'll:: tl'l.l'I.IL~'IJ 4 nLflLlJ[i})' 
~'U 117 

~ 452 "11flL91yjtJll11~'1.1;1'1 
3.21 0.58 5.57 0.90 6.57 

t11LlltlVl1U'll:: Cl1J'l.!Li1'1.1 4 iiLflUJll11 
~'IJ 118 .J ,, 29.55 1.50 50.29 3.09 196.81 

VI 445 '1-1'1.11"1flmYlfl:: 

~'IJ 119 
1J1'1.1'1.11utfa::l'J1 ~LII.Jtl tl.tm 

31 .13 0.78 51 .99 1.43 120.37 
11::m,iutitJ n.i.434 

Sample Wt. 

(g) 
Error 

16.81 200 

10.71 230 

9.55 300 

12.86 230 

7.54 260 

14.23 190 

4.40 310 

9.50 260 

5.42 320 

20.16 150 

6.25 250 

15.70 250 

4.26 250 

10.18 270 

4.58 300 

r.:i1ne.i~n1r1Lrin:;~ tlh.nruri'l1miiiiunmru1nm'Yi'll'rl..:J 226
Ra, 

228
Ra bb~:; 4°K L'IJl?l'J'rlth ..:iiii'IJ~bll1Jm"'l1nn1r 

bi1 b111J l?l'l'rlth..:i'lufu~ri'i?H~'rln ~'fl 4'..:J Vl 'Ji?!th::"'l'JUITT'll'!Jfi, iiiv;r bb~:; 'IJrlrPl1imiin'l! Yi1J~1 mmruri'J1ilbiiiiunm.rui;i 

J11Yi'll?l..:J 226Ra, 228Ra bb~:; 4°K b'IJl?l'l?lth..:iiii'!Jbn'ilUVJnl?l'J?ltl1..:i~bfiumr.:i1nlu~bYi1:tl~nVl1?1-i'IJ~~'l'IJ 3Jrl'l1miii 
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m~c;ni1~!ll;Jilf~~iimii'~'ll!MllilJ1lllfi11Jlf~~ll11lJfij'j'lJ~1iii11li'l1 llll~r,ii1ilii!l~~,llJWllUc;J 

11Jful~~i1P1'nt1111mi'.lu~rff~t1mm11N111\'fo1ii'~~1uii~1P1~t1f 

n:w:!T'I.J{i]Jl1Y,j-:J~,nl-!I 
4
°K r1'el'I.J'Yl1-:J~,:j 'eltjL'I.J'll1N 7-1422 Bq/kg -a-:i~-:in~1~'1.J~Lrh.J"l1ni'I.J~(;]1:I-J'1,Hf nrit~IJ.J(i]:i' ('eltjL'I.J'lli:i-:i 3-20 

Bq/kg) bb~:;~1'\,lfur11mmruf'l':l1:I-Jb'Yl:1-J'Yl'I.Jfl:1-J:!T'I.J(i]Jl1Y,j-:J~'il'eN 
226

Ra, 
228

Ra Yi'LJ~1 [i]')'elEh-:J~'I.J~bfl'LJ:I-J1"l1ni'I.J~bYi1::tl'l;jn 

'\,11-'e}i'I.J~~')'I.J'elciL'I.J'lli:i-:i 11-1 59 bb~ :; 9-225 Bq/kg (;]1:I-J~1fi1'LJ -a-:ibn'elUVln[ll':l'elci1-:irHlri1~-:in~1~'1.J~bfl'LJ"l1ni'I.J~(i]1:I-J'\,lin 
~ ' ~ 

nfab:1-J(i]:i'b~'elb'UrEJ'l.Jbvi£.Junur;ii:i'elci1-:i~'I.JL'I.Jbblii~:;4',:iwj'1?1 (!ltjL'I.J'lli:i-:i 3-136 bb~:; 6-149 Bq/kg) i-:itlihr.i::dJWrnbti'el-:i:w1nr.i1n 

mr11:i~£.JL'I.Jn1:i'bYi1:;tl'l;jn bb~:;v,u~1mmruf'l':l1:I-Jb'Yl:W'Yl'I.J'il'el-:J 
226

Ra, 
220

Ra bb~:; •°K L'I.J[ll':l'elci1-:i~'I.J"l1nvl"'I.J~~i:i1.J11.J4'-:i'\,l'Jl?1 

'I.Jf'lrn11mm1'll~-:in~111.Jr;ii:i'elci1-:i~'I.J"l1ni1.J~~i:i1.Jr.i1n4'-:i'\,l'J1?1tlr:;r.ii:iumi'I.Jfi bb~:;'ll:WYi:i' 
~ ' 

'elci1-:ihn~mmC\Jf'l')1:I-Jb'Yl:I-J'Yl'I.Jfl:I-J:!T'I.J(i]Jl1Yif-:i~'il'el-:J 
226

Ra, 
228

Ra bb~:; 
4
°K L'I.J'Vln[ll')'e}ci1-:J~'I.Ji!'I.J'elci1'1.J'J!':l-:Jb~mnu 

' ~ 

mmruf'li:i1:w b 'Yl:1-J'Yl'I.Jfl:1-J :i1'1.J(i]J11Yi m:wfin:w'll1 ~~Yiu'eltj1 'I.J~m.f i:i 'ltlr;i'-:ibb~ 1?1-:i 11.Jm n-:i~ s. 4 

(;]1:i'1-:J~ 5.4 mmrurii:i1:wb'Yl:1-J'Yl'I.J'il'el-:J NORM ~bn1?1f'W{;]1:1-Jfin:1-J'll1~1'1.J~'I.J, ~u. (;]:;n'el'I.J 

Concentration (Bq kg·', dry weight) 

Nuclide 

Soils Rocks Sediments 

22•Ra 5-185 NA NA 

220Ra 2.6-200 3O-1.7x 10
3 

3-1.3 x10
4 

210Pb 8.5-230 NA 20-700 

210Po 10-51 NA NA 

,oK 0-32 X 10
3 

4-40 19-1.6x 10
3 

s.2 .1 i:Ji'lm'i~bf'l'i1~~~'J'el~1-:ivl'll e1n bbi'l~i:Ji-1l~~'Jm'Vlf'lilmbn:m,11'6'lbtln'i:1P1iil(i]1 

(;]1:i'1-:J~ 5.5 bb~l?1-:Jf.J~n1:i'':jbf'l:i'1:;~r;i')'elci1-:JYi'll ~n bb~:;t:-J~'liJ~i:im'Vlf'lilf'lbbn:1-J:I-J1~btlnL(i]:i'~(i]1-a-:iv,u~1mmruf'l':l1:I-J 

b'Yl:1-J'Yl'I.Jfl:1-J:!T'I.J(;]Jl1Yi'il'el-:J 
226

Ra, 
228

Ra bb~:; 
4
°K L'I.J[ll':l'elci1-:iv1'll ~n bb~:;t:-J~'liJ~bnumr.i1nmn'Yl1bfl'LJ[ll':l!lci1-:i1'1.Jf'I.J~l'l~bi'eln 

iiJ'el 4'-:J'\,l'Jl?1U:i':;',')'LJITT''ll'I.Jfi, 'll:1-JYi:i' bb~:; 'Wf'l:i'l"l1fi:i':i':1-J:i'1'll Yi'LJ~1 L'I.J'Vln[ll':l!lci1-:i~mmrurii:i1m'Yl:1-J'Yl'Wfl:1-J:!T'I.J(i]Jl1Yi'il'el-:J 
4
°K ~-:i 

' ' ~ 

'eltjL'I.J'lli:i-:i (30-1600 Bq/kg) 

.J 11 ,., .., ..., .., ';:/ 226 228 40 LI ..., , .:!f .., ll "1 
(;]1:i'1-:J'Vl 5 .5 f'l')1:I-Jb'il:I-J'il'I.Jn:W:W'I.J{;]:i'-:J~'il'el-:J Ra, Ra bb~:; K b'I.J{i]')'e}£.]1,:jY,'JI t:-Jn bb~:; f.J~ :1-J 

l'l'J1l-JLLN1~~ (Bq/kg) 
Sample Sample 

Sample Type Ra-226 Ra-228 K-4O 
No. Wt.(g) 

Activity I Error Activity I Error Activity Error 

'el .\J1~~:::Vi1u r.i.t.l~r.i1uin-nufi 

ti1uf-Jru,iriht;j1 

AO1 d"rnJ::1111 ND ND 315.94 10.37 140 

m::mn 6.39 I 5.21 5.65 I 4.74 625 .33 24.93 60 

1 n11'iu·1n::lfL'li~tlh nruih~ti~1111.i : M.S. Al-Masri, B. Al-Akel, A Nashawani, Y. Amin, K.H. Khalifa, F. AI-Ain. Transfer of 
4
°K, 

238U, 

210
Pb, and 

210
Po from soi l to plant in various locations in south of Syria. J.Environ.Radioact. 99(2008), 322-331. 
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n1r-i'ui'lhli!lJ;!flf~ill1.11,1i,1'll!l,1ill1J1t1Jfi111jf~ilui1lJfil"llJ'll1iii11Jw'I! 11i1:mi\i'Hi!l~~uu1~'1!ilui 

11lw\l~~il1'1'nwm11tl1l~flT~tP1Nn1~h~\ 11\'h'l'(«~~11lilml'1ifof 

l'l'l1).Jl\'N1~~ (Bq/kg) 
Sample 

No. 
Sample Type Ra-226 Ra-228 K-40 

Activity Error Activity Error Activity 

'rl.tl1~?1::vnuu'iJtJ "I .U~"l'l\JfflUfi 

0.66 0.30 0.45 0.32 32.07 

2.71 1.43 ND 276.68 

ND ND 495.59 

8.82 1.53 4.50 1.64 439.04 

ND ND ND 

9.79 3.20 1.54 1.23 418.83 

E01 '111 8.06 2.06 4.96 2.08 244.89 

4.13 3.61 6.72 5.82 1558.30 

ii1uf>lr;uC11111f(IJtJ u1~111nr;u 

E02 3.63 2.48 3.73 2.08 368 .81 

iliu'li1 13.27 6.58 20.26 4.14 980.17 

LU'111 14.63 5.98 6.79 3.14 505.06 

F01 ti'1il'nt11'l 19.04 7.92 ND 1190.00 

ND ND 346.26 

F02 
6.96 1.19 0.91 0.34 612.15 

'LI1Uf>lr;JJl1'lml.l 11'lnru~(IJ 

F03 0.93 0.736 1.64 1.08 238.01 

3.07 0.67 0.76 0.39 143.35 

F04 
2 .31 0.60 3.70 0.92 65.36 

'IUJ1mVl(IJ : ND = Not Detectable 

5.2 .2 1:nim<a-:jb~<a1~~CM1'el~1~vl"lle1'n bbiil~e.iiil1,j'Ji'-;im'Vl~U~bb'eliil'Vhi1btln'i:(;l<aal(;l1-

Error 

5.74 

17.36 

27.30 

26.01 

35.11 

19.39 

42.54 

13.81 

27.37 

60.78 

85.51 

15.52 

30.91 

5.66 

9.08 

2.76 

Sample 

Wt.(g) 

505 

110 

100 

110 

0.75 

70 

80.5 

40 

100 

110 

50 

20 

110 

140 

420.25 

460.75 

545 

1?11:n-i~ 5 .6 LL~l11'1J:.Jflmi'iJLr1i1~'1f i'J'elth-ivl'll crn LLfl~J:.Jfl'l:i.l~'Jm'Vlr1-wr1 LL'elfl'Y11~ Lun L(;lfi°l 1?il ~-i'V'lu11tl'hrnur1'J1:J.J 

L<\J:J.J'YJ'Wll:J.Jl!''Wfflll1'V'l"ll'el'1
210Po L'WL'IJ'lh ('el.~'l!fl '-l.'WrlfPfhm:J.Jn'l!) ilmmru~'1~'11(101.14±5.32 Bq/kg) LLfl~L'WL:J.J~l?l~~ffl'el 

' ., 
('l!:J.Jm) ilmmrulil1~'11 (0.30±0.04 Bq/kg) LLfl~'V'l'IJ'l1lli':J.J1n.!"ll'el'1

210
Po L'WLii'eli:rn'l:i.J L'll'W iuu~rn fl'el'1n'el'1 LLfl~L-11~ r.i~il . . 
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n1~111'1i1il!l1;Jt1f~~i1\1,,,ir~1!l~mJ.11r;uH1i;if~~1111J.JHl'rJ.J'll1Pilui1'!1 llll~r-111 \ilYill~~uu1~'llil!il 

111rh1~~~1'1'nu111mu,1~IIY~Ll'lNn11LN'lvNh1'1ilmUil1ll'l~Uf 

nm1um1J.Jn11,,,u1r1f~~ 2 

1.fh nru"ll'el..:I 210
Po ~1n'J1L'WLrnb~:;bU~'elnmn ~1'\,lfuCJm'\,l~fl..:l~..:i bU'WCJn'Vl'el..:l~'W'VrnUi,!'WvfLJ 'J1~ 'e)_iq']!~ "l. 'W"1~Pir1nrnn'l! 

nm:i.nru "ll'el-.:1 210
Po ~..:inr;i1f..:1WJ~'l!il'V'l~ bb~::u~::"l'l'IJ U~:::inru 2-3 b'Vl1 

~ ' 

Sample l'l'l1iJLLN7~~ 
210

Po (Bq/kg) 
Sample Type Loca tion 

No. Activi ty error 

1 ~'l1J"lC\JLL9 fl .~ft~~'lU 9.'lli!Wl' 17.94 0.48 

2 ~'lu"lruth::f,11 fl .tJ::vi'l r.i.1iiwr 14.67 0.42 
erm~~l'M 

3 u1u"lrulil171il\J fl.~'!lf'l r.i .u~w"ihmiin'!I 47.26 0.99 

4 Lmtlilrii11J1flu1~~:;w1u r.i. tJr::r.i'lu~lrru{ 25.06 0.69 

5 1J1U"lC\Jlil111il\J fl.~'!lf'l 9 .1J1'1:i'f'ljflnilr1'!1 0.72 0.09 
n'lanm'l 

6 u1u"lru~fifl~ fl .vi1f'l1f'l1 r.i.umf'l11miin'!I 0.74 0.07 

7 
lil::11'1\ 

u1umuti'lil fl.~'!lf'l r.i.u1'1rf'l1finiin'!I 3.48 0.21 

8 1J11J"lC\J~11'11 fl.Vl11'11f'l1 9.U!'11f'ljfi1l'iJn'll 7.77 0.48 

9 ~'l'll1 25.09 0.83 

10 LU'111 1J11J"lC\Jlil111il\J fl.~'llf'l 9.U1'11f'ljfi:i'l'il11'!1 101.14 5.32 

11 ilimh 14.08 0.35 

12 11.Jirn.b!il 19.04 0.73 

13 ~'ll{utJ::rlil 
U1\Jf!CU'IJUli;i1 t1 .m~11::vnu r.i. tl1::-i1uifl"!l1.1€ 

0.81 0.07 

14 1ulutJ::rlil 
1J1UUflLW:i' fl.U1~~:;w1uuflf.J 9.U:i'::'-l'lUm'!!Ufi 

18.88 0.44 

15 ~'ll{utJ::rlil 2.02 0.19 

16 U'llJ 1J11J"lC\Jfl111W1 fl.Vl11'11f'l1 9.1,ll'))'f'ljfi)'l'iJ11'!1 15.01 0.36 

17 ii:;2,b~ 'llillilflUfl11tl° fl.U1~~:;mu\Jflf.J 9.Ul'::"l'lUm'!!Ufi 1.40 0. 10 

18 LUfiflnl'lfl~nfl~ 2.02 0. 16 

Li'lfll'lfl~nfl~ 
1J11J"lC\J~')j'j'C\J fl.Vl1f'l11'11 9 .U1'11f'ljfi)')'iJr1'll 

1.04 0.09 19 

20 n:;mn u1u"lru'llil1tj1 fl.u1~iq:;w1u r.i. tJ1::r.i'lumiTut 2.63 0.09 

21 Lillil~::lilfl 0.30 0.04 

L'Ufiflniq:;liJf) 
fl11.flfl~li~iq')1,l 9 ,'lliJ','j1 

22 0.99 0.07 

23 Li'lflL~1:; 0.58 0.06 

LUfiflnL~1:; 
u1u"lruf!'lnru fl.vi1P111'11 r.i .umf'l1finiin'll 

4.07 0.19 24 

25 Lnlilil1fl11.flfllJ1~~:;W1U 9 .U:i'::'-l'lUm'!JUfi 6.67 0.28 
'!l::fliJ 

26 iq'l1J"lrutJr::f_l1 fl .u::vh "l .'QiJW:i' 7.07 0.21 

27 w1n Lnlilillfl11.flflU1~~:;w1u 9 .tJr::<i'lum,Tu{ 2.74 0.25 

2 1m11:::1'1~u 11mtl'ml111 LU 1l1iiihniiufo1i~mgj 
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mifmi1~tllJl1f~~furn«~~tJ~uhnrufi111Jf~ ~m1Jfil'rn11~lurl1 1111~r-111LiJiitJ~~uu,~~ilc;i 

luf1u~~ilf'1'numml'.Ju~l>T~umn1l'h~hl'ihl'1il'~~1uil11Pi~uf 

.d 
'U'Vl'VI 6 

'61'iiJe.1-crn1'i~i!l 
q 

6.1 lil-atl1'1'J1:1,1n1'J'l/lu1'1J'el~t"'<a•m1-a 
q 

m:rlil1bii'W--11'W1 'W'lf'N 1 tl ~e.i1'Wl-J1r1ru:;~';j,{£J 'l~lil1 Lii'Wm:rml-lbbt:J'W--11'W m'.lrJ1m:rlil1Lii'Wm:rr.i:;'Ci1Jn1nrJ1vi'l~ 

L~'W'el 'l1l n'Ci1<J~'el 'Vli--1r.i1n~r1ru:;';j{tJ'l~frnL~--1'elth--1LiJ'W'V11--1m:rrJ1'l~frnuu:r:;,nruLLe.i'W~'W~tl'u~'4'WL il~1 'i:r1N m:,,';j{ £J b~!I 

b~'el'W l-Jn:i'1rll-J 2555 ~fo!'WL'W'lf'J--1 2 b~!l'Wbbm'"ll'el'1n1:,'';j{£J r1ru:;';j{£J~--1'lmrn1'1bbt:J'Wrllnbi'eln-~,'W~~mt1~il~nwnvidJ'W 

~i?Y'1'll'el'1L:i'--l'lvfrhrii--1i!'Jbrl~i£lf ~--1r1ru:;';j{£J'l~r11nbi'eln/'W~~mt1 b~'el~1n1:i' 'l1'1bbt:J'Wn1:i'b;1bflUi'J'1lth-:ivh «n CJ~'lii 

tl:r:;~1'Vl'el--1~'W 1'Wtl~ 1 ~'el 

1. {--1wS'1ntl:r:;r.ir;iuif:i"Yi'Wfi ~11J1'1lU1--1~:;Yi1'W bb~:;~11J1'1lU1--1~:;fi1'W'W'el£J 

2. 9--lWJln".ql-l'Vi:i' ~11.Jl'elu:;v\r;i bb~:;~11.Jl'el'Vli--l~'l'W 

3 . {--1wS'1n'Wr1:rf'l11mm1'l! ~11.Jl'el~'l!~ bb~:;~11J1'elY11f'11~1 

,&::ll, 0 a., I 4 a., '1~.da cr.d9 
6.1.1 °lf'Wl9lbb~~"l1'W'J'Wl9l'J'el~1~ ~°if em eJ~ b3-J 'Vlbn'IJ"l1n~'W'Vll"ln'l!l1 

ri'1l'Wr.i:;mn;1~1nr.i/'W~"l1-:i r1ru:;';j{£J'l~~1m:r~1nl?i'eltl:r:;~Tw--11"WnuL~1'VliJ1~Ln~[;l:i'{--1V11'1nb~'el~'eluml-l;!ll-l~ 
~ 

bii''el--1 ~'W'll!l--lbbl?i ~:;4'-:i'Vl1' in LU1'Vll-l 1£J b ~'el 1 ilbb ii1r.irJ1i<J'1lth-:i~r.i:; Lnu~1 n1n Yi1:;tl~ n 1 'Wf 'W~~ n~1r.i1-:i bb~:;1 'WL~ 'el'W~ 3 

(il'W1rll-l 2555) r1ru:;';j{£J'l~L;1/'W~ b~'el~1nr.ivl'J! «n bb~:;CJ~'liitl:r:;~1'Vl'el--l~'W [;1~'1lin"l'W [;1~1in~in1'Wf'W~ b~'el~mfi~-:i'l!Uin 

'll'el-:ivl'l! «n CJ~'lii1'W'Vl'el'1~'W r.i1m!'W ~--1'l~L;1Lnuvl'J! «n CJ~'lii tl:r:;~1'Vl'el--l~'W 1'WH-M'W'll'el'19'1'Vl1'1nbu1'Vll-J1£J~r11nbi'elnml-J 

~1bb'W:;u1'll'el'1b~1'Vl'W1~bn~[;l:i'~1b11'1l Yi°f'ell-19WlbnUi'l'flth-:i~'W~HLVi1:;tl~nvl'l! «n CJ~'lii~'l~bflUl-11b~'elbU'W;'ell,J~~\pw 

tl:r:;n!lu~n~'Jtl ~--li'J'elth-:ivl'J! «n CJ~'lii1'W'Vl'el'1~'W ~bflU"l1nl'W~~n~ ii 18 'l!i!in 51 i'J'elth-:i fii-:i~rtl'l1l1'W[;l1:,'1'1~ 6.1-

- ,1' 6.2 ln--l'W 

t'Uvl ifo,,11 

~~'Vl'Jl)l'U'a::"l1'Uffl'Ufi 

~~'Vl'J t,l'lJ 1-J'l'l'i 

~~'Vl'J l)l'U f'l'if'l1fi'i'i1-J'i1'il 

n1-1'ilill)l1111'el!i1~ 

vl'lltfllmJih 

1 (-li11) 

1 (;1'l) 

1 (;1'l) 

1 (-li11) 

'ilill)l1111'el!h~ (~'elirn ) 

e.i'il1~ vl'llirn 

1 'i!Ufil (iutl:;iv1) 4 'i!Ufil (~m"1fltM, 'il::tii.J, vi~n. n::L'l'ln) 

8 'i!U()) (~m"1fll'N, 'il::m-1, '1'11n, ~1. n::L'l'ln, 111:;'tfl'f 
-

, Lill)), ~:;111t1) 

4 'l!i1v1 (,T~~v1 , 
,, 

s 'lli1vi (~nL"1fll'M, :n~. ci'1irnm1, ~1. n'il'lU n::L'\'171, 

Liiui'lmJ1~. 'ilti~nti~. L~1:;) 111:;'tfl'f, ~nQt,l, U'lU) 

5 (iu1.bi;i, ,r~~i;i , 'ilti~mM 12 'i!Uvl (~m"1f!U~. 'il::m-1, '1'11n,;~, ci'1ifnm1, ~1. 

.n~1miiui'lt1'U1~. L~1:;) n::L'l'ln, 111::'tfl'f, Lil(;), ~:;111t1, ~nr;ii;i, U'lU) 
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,., 

• 

n1!4'1>1·ihiitil;!ilf4i'iihmfi'~'ll!m!hnrufi11Jjf4i'i1>111Jfifrn'll1iiiluri'll 1111~r-mHHiti~~uu1~'11iill1 

l1Jful~~jjf'1'nv111111i'Ju~ii~u-1Nn111Nt11l/h1·1fi'~~1uii11l'li'ivf 

iuvhthvnml <i1'1J'l'IJ~'l'el!J1'1~'1.1 :a'el~'l'elth-1 w"lf r'rn ~~1~ (<i1u-;iu) 

cTmi1fim (1) 

'!!::fll-J ( 1) 

1.fl1L/lflU1~~::vnu "l~WllilU1::"l'lUfi111'1Jfi 
'Yl°1n (2) 

3 
;1'lu1i'.l (1 l 

lfu1.l::11n (1) 

n::L'Yl11 (1) 

cTmi1fim (1) 

'll::fli.J(1) 

2.ii1L/lt1U1~"::'Yl1uueu r.r~wrinur::r.i'lumiuif 
;1'lu1i'.l (1) 

3 
ifu,J::i-in (1) 

n::L'Yl11 (1) 

2-J::ih~ (1) 

cTmi1fim (2) 

3. fl1L/lflU::~'l "l~Wllil'Jll-J'Yl)' 
'!!::fll-J (2) 

10 
'Yl°1n (1) 

;1'lmi'.l(1 l 

cTnmfim (1) 

'!!::fli.J(1 ) 

lil::11'1'¼ (4) 

4. fl1L/lflilli'~~'ll.! "l~Wllil'!ll-J'Yl)' 5 'll1 (1) 

n::L'Yi11 (1) 

L~lil (1) 

~::lilt) (1) 

cTnmfim (1) 

;1'lmi'.l (1) 

5. ii1L11t1~'llfl r.r~i11'1nu1"1tl'l11mm1'll 
lil::1m(2l 

2 
'll1 (2) 

n::m11(1) 

;j~ (1) 

crm ilftm ( 1 ) 

;1'l (1) 

iii::'ll'li- (2) 

6. ii1L11flY111'11fl1 r.i'~i11'1numl'lrlmm1'll 
'll1 (2) 

4 
tr'le'.fnm'l (2) 

cTnr;iin (1) 

U'lU (1) 

ir~~lil (1) 
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• 

... 

n1 ri111-ii1~fll;Jl'lf~afumll'~,,1Mmm rnfi111Jf~a11111Jfij7IJ~1UJL11Yh! LLl'l~ tll'ILlJY!fl~~,jlJ1~~iii11 

111ful~~i1~nru1111Li'.111~i~tfmn1:h~\ri\'h\11l'~~1uii1Ll'l~~f 

vf u•vM'.h1u11~ ~1'Ll'J'Llf;J'l'elfil1-3iii'LI ,,'elf;J'l'elri1,1 vl'll e'rn ~~1~ (~1'Ll'l'LI) 

l'i fl~nfl~ (1) 

L~1:; (1) 

nil'lm~u~ fl'Ll1 ~ ( 1) 

'a'lil 28 (51) 

t ~ .J 'l 'l ~•t•...,. ~ ' t., t,,cvcv 226 228 0 
'Vl-:J'WL'W'1l-:J"l1n L'Wth':::L'Vl~ 'Vll'.Jl'.J-:J :IJLrll'.J:IJn1:i"lLrtn::;1,1m:1J10.!rl'l1:IJL'll:IJ'll'Wm.n.J'WlilJ11'W Ra, Ra 4 

K LL~ ::;
210 Po 

~ ~ ~ 

L'Wf;l'l'1lth-:ivl"11 ~n ~~Hi mri'1l'W i-:ii!'W L'Wmr~m-n'W'l~HL'Vlr1ilr1n1:i-1hm1::;ir vi'-:i1,1:wlil 3 L'Vlr1ilr1~'lt1ri'W ~'fl (1) L'Vlr1ilr1Lm:1J 

:IJ1~L'Lirlblil:i'L:1Jlilj L~'fl';jLr1n:::irmmrurt'l1:IJL;:IJ;'Wfl:IJ:!T'WlilJ11'W 
226

Ra, 
228

Ra LL~::; 
4
°K (2) L'VlrtilrtLL'fl~Yi1~L'Linblil:i'i11n1 L~'fl 

';jLr1n :::irmmrur1'l1m;:w;'Wri:1J:iJ'Wlilm-w 
210

Po LL~::; (3) L'Vlr1ilr1 ICP-MS ~-:i'l~fon1rnmr1n:::if"l1n~m1J''W';j,fo'Vl1-:i . . 
';j'Vlm~1~1nff-:i~m-i-:i"J!1ili (National Institution of Radiological Sciences) tJr:::L'Vl~~~'W L~'1l';jLr1n:::irmmrur1'l1:1J 

L;:w;'Wri:w:iJ'W1nm-w'll'1l-:i 'Vl'1l~£J:w LL~:::t;iLnim:w LL~:::'l~L~mili:wmrliln"l'Jlil fo,,,,::;,,,,,rn tr1n~t1:w LL:w-:imii~ tr1u'1l~i fan~ 

~1rn'W LLrtlilL~l'.J:IJ 1n:::rf'l LL(;]Lti'1l-:i"l1n~~n1:i-';jLr1n::;,rr;i''l'1lth-:i"l1ni-:i 3 L'Vlr1ilr1tl'-:i'lJ.iLL~'lL~1"l L'Wnt1-:i1'Wll.1Jul1~-:i"l:::il1L~'W'1l . 

6.1.2.1 ~~n1'a1bf'l'a1:::~'l.W:IJ1'1!f'l11m'n:I.J'Il'l.!f1:I.J3J'l.!1?1!11W'IJ'el.:l 
226

Ra, 
228

Ra bb~::: 
4
°K Ji'1m'Vlf'lilf'lbbn:1.J:1J1-

'clb'Unb1n'ai11n1 

f;l'l'1l£l1-:ivl"l!~n ~~Hi tJ:i-::;~1'VlMri'W ~';jLr1n:::irLL~'lL~1"lt11-:Jf;l'l'1l£l1-:i -wu~1 VJnf;l'l'1l£l1,:i~';jLr1n ::: ir~M1:1J 

L1n:w3n'Wri:1J:iJ'Wii1J11-W'll'1l-:J 
4
°K '1ltj1'W'li'l-:i (30-1600 Bq/kg) Llill'.Jf;l'l'1l£l1-:ivl"l! ~n ~~'liJ~u'iu:w1"l1n9-:i'\,l'Jlil'Wri:i-~11m:wn"l!"l :::~ 

4°K ~-:in~1LL'\,l~-:l~'W . 
-wu~1 mmruri'l1m;:w;'Wri:1J:IJ'W1?1J11-W'll'1l-:J 

226
Ra, 

22
"Ra LL~::; 

4
°K L'l.!f;l'l'1l£l1-:i~'W'Vlnr;i''l'1l£l1-:i~Lnum"l1n'Vlnvf'W~~ . . 

ri'l1:IJ L;:w ri:w:!Tulilm-wf-:i~'1l£l1 'W'll'l-:J L~ mriummruri'l1:1J L ;:w;'Wfl:IJ :IJ'W1nm-w mmm:w"l!1 ili~-wu'1l£l1 'W~'Wi'l'ltJ 
~ . 

f;l'l'flU1-:1 ~'W ~-:i'l~vh m:i-';j Lrl n :::irri:i-UVJn f;l'l'flU1-:J LL~'l ~~ m:i-';j Lrl n ::;ir'\,l1lli':IJ10.!rl'l1:IJ L ;:IJ;'Wfl:IJ :iJu1nJ11'W'll'fl-:J 

226Ra, 228Ra LL~::; 
4
°K L'Wf;l'l'flU1-:J~'W~LlllJ:IJ1"l1nmn;1LlllJf;l'l'flU1-:IL'Wvf'W~L'W1:::U~n 'WU~1 mmruri'l1:IJL;:IJ;'Wfl:IJ:!T'l.!1?1 

J11'W'll'1l-:I 226 Ra, 22"Ra LL~::; 
4
°K 1 'Wf;l'l'1lU1-:l~'WLfl'1lU'Vlnr;i''l'1lU1-:l~Llltl:IJ1"l1nvf 'W~L'W1:::tJ~n,,,,1'1lvf 'W~~'l'W ~rl'l1:IJL;:IJ ' ~ 

ri:w:iJu1nm-wf-:i~'l1'1l-:! 2
26Ra, 228Ra LL~ ::; 

4
°K '1ltjL'W'll'l-:J 11 -1 59 , 9-22 5, Bq/kg LL~::; 7-14 22 Bq/kg lil1:1J~1iu ~-:i~-:in~1~'W~ 

Ln1J"l1nvf'W~m:wmfnrib~L:1J1?1:i'L'WLL(;]~::;9,:i1,1,rlil~-:i-wu'1ltj1'W'li'l-:i 3-1 36, 6-14 9 LL~::; 3-2 0 Bq/kg 1n1:w~1iu Llilmll.-w1:::1'W 

f;l'l'1l£l1-:i~'W~Lnum"l1nvf'W~L-w1::;tJ~n,,,,1'1lvf'W~~'l'W ~ri1mmruri'l1:1JL;:w;'Wri:1J:IJ'W1nm-wf-:i~'ll'1l-:J
4
°K ~-:in~11,1~1t1Lvi1 i-:id' 

~ . 
' ~ 

1.J1"l ::: L1J'W~~LU'fl-:l:IJ1n"l1nn1:i'L~U£JL'Wn1:i'L'W1:::U~n 'W'1ln"l1ni'.ltl'-:i-wu~1mmruri'l1m;:w;'W'll'fl-:I 
226

Ra, 
228

Ra u~::; 
4
°K L'W ' . 

f;l'l'1l£l1-:i~u"l1nvf'W~~'l'WL'l.!9-:l'\,l'llil'Wrirn1tm:wn"l!~-:in~11'Wr;i''l'1l£l1-:i~'W"l1nvf'W~M'W"l1n9-:i'\,l'llilU:i':::"l'lUffl'Wfi LL~ ::; "11:IJ-W:i' . ' 
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n174'111'ri1~!llJfif~~fum«~1!l~m1J1ruH11Jlf~~1J111JH1rn'll1in11li1'll L1fi~r-1fi'liJYi!l~~,m1~'llil111 

1ufu1~~ilf'1'nwrn1 Li'.Ju~uf~um n111N'l1·lrhmi'.m\lil~Lf'l~~f 

~1t1foi:.J~mflL"1r1:;,r1Jhnru"1'l1a.JL-iia.J-ii"Wna.Ja1''Wlilm~'ll'iN 
21 0

Pa ~'lmVl"1'W"1LL'el~Yhi;qL'!Jntlilri1lil1 L'Wlil'l'fl£h.:ivl'll 

«n i:.J~'li:i ur:;r.';j1V1'fl.:J~'W 27 lil'l'flrh.:i r.nnr.';j1'W'l'W'VY.:it1a.J~ 34 lil'l'flrh.:it!'W ~u~1 mmru"1'l1m-iia.J-ii'Wna.Ja1''Wii1J11~'ll'fl.:i 210Pa 

L'W'Vi'JI «n bb~:;i:.J~'li:Jr.nn "l .'W"1U'l11mm1'll Ln'flU'VJn'll'W~ ~mmru~.:in~1{.:iwr~~'W 1 L~£J~1J~1L'WLrnh ('fl.~'ll~ "l. 

'W"1H'11ima.Jn'll)~mmrum1m-iia.J-ii'Wna.Ja1''Wli1Jl1~'lJ'fl.:J
2 10

Po ~,:j~~ (101.14 ± 5.32 Bq/kg) ~'l'WL'Wba.J~~i;q:;li]'f) (13.J~r) ~ 

ma.J1C\J"1'l1a.Jb-iJa.J-iJ'Wna.J3J'WlilJ71~'lJ'el.:J
2 10

Po ~1~~ (0 .30±0 .04 Bq/kg) bb~ :;~u~1mmru'll'el.:J 
2 10

Po L'Wb,'fli:.J~'li:J L'll'W 

iu,J:;r~ ~'fl-.:m'fl.:J bb~:;L.:i1:; r.i:;~mmru'lJ'fl,:j 210
Po ~1n~1L'WL1Jbb~:;Lu~'flnmn 

n. ";jL"1n:;,rlil'l'el£h.:ivl'll«n i:.J~'li:i ~Lt1~'fl~'lm:;urnma.Ja.J1i;qLiJntlilri11il1 LL'fl~Yhi;qLiJntlilri11i11 LL~:; ICP-MS 

'lJ . ~ ~ ~'fl,Jr:;i;q 1'W.:J1'Wf11Jbfflj'lil r{,:iwj'~ bb~:;bn'jj'lil r~1b1l'fl b~'fl L ~"1'l13.l'fl'4L"1r1:;,r{ ~ b171Jlil'l'fl£h.:J'Vi'JI « n i:.J~ 'li:J 

m.:i'lltl~~tT.:ihJ~mr L~1:;,J~nt11''fl'fl'flni:.J~L'Wr:;i1~1.:imrn'fln-i'W~Ln1JL'Wr'fluil~~h'WmL~'fl1~4'~~.:imtT.:i~'fl.:iulju11mr 

"1 . 'l1.:Jbbi:.J'Wmn-ii1~1r'lr.i-i'W~~n'jj'1L'WU~ 2 ~'el 4'.:iwr~ ~j1'jj'!)fri1tl JJbfllilbb~:;~.:i.:i1 

1. n1r";jL"1n:;,rlil'l'flt11.:i Vi'll «n i:.J~'li:J,Jr:;r.';j1V1'fl.:J~'W ~4'~L171Ja.J1r.i1nn1n-ii1-i'W~L'Wr'fl1J 1 il ~'lmVl"1'W"1Una.J 

mi;qL'!Jntlilri11111 LL~:; LL'el~vhi;qL'!Jnt111ri11i11 l!'W !il'fl.:i13ih'l~11"Wmri~~'flfli'l'flt11.:ii'l'fl'W-ii1.:i"W1'Wmn Lti'fl.:ir.i1m1l'Wlil'l'flt11.:i 

Vi'll«n bb~:; i:.J~
1

lil~mmru"1'l1a.Jb-iia.J-ii'Wna.J3J'Wli1Jl1~f.:i~~!il'fl.:Jn1jlilr')"l'J~1J1.:Jfli'l'fl~L'Wr:;iu~1a.J1n'Vl1L~!il'fl.:JL1iib'l~1L'Wn1r 

,r~~'fllil'l'flt11.:ii'l'fl'W-ii1.:i'W1'W L'l!'W mr";jL"1r1:;,r~'lmV1"1'W"1LLna.Jmi;qL'!Jn Llilri11i111il'fl.:i13iiL'l~1a.J1nn~1 48 i'l ta.J.:i 

2. 'W'flnr.i1nrl'mr";jb"1n:;,r~'ltl ICP-MS ~,Jr:;LV11i'lti1'1J'W~r.';j1'W'l'Wfli'l'fl£11.:J~j'e)~i'l";jb"1n:;,r'f)£1b1J'Wr.';j1'W'l'Wa.J1n~.:i 
~ ' ~ 

'1'11 L~hli;q1a.J1rnvh L~bb~'lbi;q1r.i'l~li113.Jf71tl'W~ b1J'Wi:.J~ 1 ~L 'W'lJru:;ti'~.:i'liJi;q1mrnr1t.1.:i1'Wi:.J~n1r";jL"1r1:;,rli]'l'fl£11.:J'Vi'JI « n bb~:; 

i:.J~'li:i~L-ii1Ln1Jfli'l'flt11.:i1'Wr'el1JU~ 1 'l~ 

3. i;qJ71~'fl1n1li'IL'WU~~1'Wa.J1bU~tl'WbbUMfl£11.:Ja.J1n'Yl1L~1J1,:j-i'W~'lili;q1mrmnrn~mi:.J~i:.J~lil'l~b~tl L~n:; '1'11 

1~i:.J~e-J~lil'lil~~~nt11'fl~~~nLL~d'l.:i Y11L~Ln'jj'111mr'liJi;q1a.J1rn4'~m~.:im1~-vhmr";jL"1r1:;~l~ "1ru:;";j{£Jr.i:;~'fl.:i'!Jr:;i;q1'W1~ 
~ ~ 
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