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Code Type Coordinations Distance from sea, Km
" " - 137 i H i SMIL meadow 55°20'26"N 21°00'28"E 0.
. A source defined by cesium and plutonlum Table 2. 3’/Cs and Pu isotopes in meadow and forest soils i N> S it 15'
IntrOdUCtlon iSOtOpeS AMS6  meadow 54°36'46"N'23°09'30"E 151
: : H'H : Specific activity, Ba/kg Isotopic ratio Isotopic ratio Activity ratio BNIETD * meRtow 54:40:21:N 23:01:21::E 1
The isotopic - composition analysis leads to the The activity concentrations of plutonium isotopes ranged Sample code  Location, sample type wossull fomermaiiir v musesicoe’ o
determination of the artificial radionuclide source. 137¢ 238p 239+240p 238p, | 1239+240p 240p,, /239p 1374 /239+240p AMS9 meadow  54°15'17'N 24°32'25"E 259
from 0.01 Bq kg'1 to 0.25 Bq kg'1 for 238Pu and from 0.05 i ) : p ’ 4R i ’ AMS13 meadow  54°08'56"N 24°24'45"E 260
- Forest soil » JOSK 21 meadow  55°37'02"N26°3a's1"e Zil-1 & 360
-1 -1 239,240 i AN1 Lieponys 23.0+1.8 0.010+0.002 0.45%0.04 0.02+0.04 0.195+0.012 51.1 * SMIL ZIl-6 meadow  55°38'51"N26°36'12"E  Zj|-2 361
Bq kg to 1.80 Bqg kg™ for Pu in meadow and forest PRSI e
AN2 Prienai 12.5¢1.0 0.0120.002  0.48+0.05 0.030.04 0.187+0.016 26.0 . Z_:‘Lz ’"fead"tw :z;gi: i‘:zzgig Zil-3 3365’
soil samples. AN3 Skriaudupis AMS4  148.8+11.8 0.2500.018  1.40:0.03 0.18£0.03 0.243+.002 106.3 AMS4  forest  54°3729"N 23°1208"E 165
238pPY/239,240Py activity ratios and 249Pu/2%%Pu atomic ratios AN4 Kapciamiestis 58.6+3.1 0.050+0.007  0.74+0.04 0.07+0. 0.2120.010 79.2 mzﬁ 222 222311:2;33@ ;E
73 . R Kapciamiestis (co-sample) AMS8  forest 53°59'16"N 24°08'04"E 252
B U - were calculated to  be 0.02-018 and 0.18-0.24 AN5 AVIS11 89.9+5.5 0.073+0.020  1.00+0.08 0.07+0.08 0.2040.007 89.9 el et S— e
SUERLT T = ' ' ' Y ANG Druskininkai 33.142.6 0.036:0.008  0.63%0.04 0.06£0.04 0.19040.005 52.5 AMS-Ap1s 5
Fig 1. Fall-out in the Northern hemisphere Fig 2. Chernobyl NPP accident (in 1986) respectively. In meadow soil, a relative lower 238Pu activity AN7 Latezeris 81.0:6.5 0.070:0.006  1.30£0.04 0.050.04 0.187£0.004 84.0 .. e
- : . AMS-6
240p/239Py = 0.180 + 0.007(1 240py/239Py = 0.403 + 0.003(10 _ ] ANS LateZeris (5-10 cm depth)  36.1#2.9 0.020+0.002  0.43+0.04 0.05+0.04 y 84.0
(10) (To) concentration of 0.01-0.05 Bq kg', and 23%9240py AN9 LateZeris (co-sample) 44.0+3.5 0.080+0.007  1.80%0.03 0.04+0.03 0.192+0.003 24.4 e AMS-9
(Kelley et al., 1999) (Muramatsu et al., 2000) Latezeris ( e 2) AMS-10
. atezeris (Co-sample L ] =
238P259240PY = 0.04 + 0.0 238p,/239240Py = 0.51 + 0.03 concentration of 0.07-0.53 Bq kg' were measured, AN10 AMiSs 210.6+16.8 0.018+0.002  0.12+0.02 0.15+0.02 0.2210.027 1755.0 o AMS-11 * AMS-13
. , s _ o _ _ _ AN11 Marcinkonys 66.7+43.5 0.023+0.002  0.50+0.03 0.05+0.03 N 133.4 *AMS-12  *® AMS-8
(Mietelski and Was, 1995) (Remeikis et al, 1995) whereas a high activity concentrations were determined in .
137C/239.240Py activity ratio for the alobal fallout is 32 + 3 AN12 Varéna 79.8+6.4 0.030+0.003  1.00+0.08 0.03+0.08 0.184+0.004 79.8
y 9 - , o ] AN13 Dieveniskés 24.4+1.2 0.008+0.005  0.16+0.02 0.05+0.02 0.204+0.030 152.5
(reference year 2016) forest soils, varying in 0.05-0.09 Bq kg™' of 238Pu and 0.74- —
Th biecti s di lid o 1 730 240 Y38, /239,240 o AN14 D'eve"'sAT\;éi%'samp'e) 250.0£20.0 0.085:0.008  1.80+0.04 0.05£0.04 0.189+0.003 138.9
e _objective Is 10 asSesS a ra_ IOHU? ! _ e emIS.SIOI"I 1.80 Bq kg' of “Pu. Pu/=52%Pu activity and ZIL-2 Ignalina NPP peninsula  6.66£0.3 0.006+0.002  0.21#0.02 0.03+0.02 0.188+0.029 31.7
source vs. global nuclear fall-out by isotopic information. 240py/239Py  atomic ratios did not show any significant SIL Silute 94.37+4.1 0.03910.30; : s.e;uo.o; -| 0.06:0.03 0.190+0.008 140.9
= naisturoea meadow Sol
dlﬂ:erence In undlsturbed meadow and forest SOII Samples AN15 Vilkaviskis AMS7 19.4+1.2 0.030%0.002 0.2310.02 0.12+0.02 0.243+0.018 84.3
AN16 Vilkaviskis (co-sample) AMS6 11.1+0.9 0.018+0.002 0.2040.03 0.09+0.03 0.236+0.021 55.5
Elevated 238Pu/?39240Py activity and 24°Pu/?3°Pu atomic AN17 Virbalis 21.8+1.0 0.025:0.004  0.25+0.02 0.10£0.02 0.242£0.014 87.2
_ _ _ AN18 Graziskiai 9.3+0.7 0.007+0.001  0.07+0.01 0.10+0.01 0.2140.032 132.9
ratios up to 0.18 and up to 0.26, respectively, in southern AN19 Lazdijai 21.5¢1.0 0.023+0.003  0.240.03 0.10£0.03 0.263+0.016 89.6
part Of thhuanla attrlbute tO the depOSItlon Of the ChernObyI AN20 Veisiejai 42.7+1.0 0.010+0.002 0.40£0.04 0.03+0.04 0.19610.012 106.8
AN21 Skriaudupis AMS5 6.5¢0.5 0.007+0.001  0.14+0.02 0.04+0.03 0.196+0.032 46.4
accident (a source). AN22 Kap&iamiestis 14.91.1 0.010£0.002  0.26+0.03 0.04+0.03 0.217+0.020 57.3
AN23 Kapciamiestis (co-sample)  32.6+2.2 0.017%0.002 0.2440.03 0.07+0.03 0.168+0.022 135.8
AN24  Kaptiamiestis (co-sample 2)  9.7#0.9 0.006+0.001  0.21+0.02 0.03+0.02 0.20540.018 46.2
oo AN25 Leipalingis 30.5+2.4 0.022+0.003  0.70£0.04 0.03+0.04 0.189+0.0073 43.6
" | R2=0.8105 AN26 LateZeris 30.4+2.4 0.008+0.001  0.44+0.05 0.02+0.05 0.1840.009 69.1
1.80 ® AN27 Marcinkonys 12.6+0.9 0.010£0.00  0.17+0.02 0.05+0.02 0.1900.034 74.1
160 AN28 Varéna 26.2+1.6 0.017+0.002  0.540.02 0.03+0.02 0.198+0.007 48.5
_ _ _ _ _ ¥ AN29 Senoji Varéna AMS13  53.0+4.2 0.030£0.003  0.79+0.03 0.04+0.03 0.199+0.011 67.1 - ; :
Figure 3. Geographical location of sampling place (coloured in dark g AN3O Eigiskes 3.3:0.3 0002:0.001  0.05:001 0.04:0.01 0.1950.038 66.0 ::c;g;triins&an thehr:rracizgrddin asgrgp(l:gg
green) and the Chernobyl NPP (the SOUFCG) situation % 120 AN31 Sal¢ininkai 4.4+0.3 0.004+0.001  0.13+0.02 0.03%0.03 0.199+0.021 33.8 ict ol h « tty”
§ 100 AN32 Dieveniskes 4.0+0.9 0.003+0.001  0.08+0.01 0.04+0.01 0.210£0.036 50.0 upper picture); places w e1r3€7 Spotty
/\ ATVIA ml_:J j:z:;zzzf’:l o § 0.80 AN33 Dievenidkés (co-sample)  33.6:2.7 0.010:0.001  0.37+0.03 0.03£0.03 0.19120.011 90.8 significant amounts  of Cs, Pu
2 I'\HUANIA B st IR e I~ AN34 Stakiai 79.7+6.4 0.021+0.002  0.53+0.03 0.04+0.03 0.187+0.010 150.4 isotopes and their ratios were § ;
X W p (6] 4o £ 060 A ; N
% , P §;O40 AN35 Igligkelis 2.8+0.9 0.002+0.001  0.10%0.01 0.02+0.01 0.231+0.036 28.0 determined under the source @ N s RN TR R g
POLAND &3 e S mgm_\,\,\,? ' ZIL-1 Ignalina NPP peninsula ~ 5.29+0.2 0.003+0.001  0.150.02 0.02+0.02 0.1950.029 35.3 emission plume Figure 9. Sampling locations near-by
g o 0.20 ZIL-6 Tilzé (near lake Drik§¢iai)  4.13¥0.2 0.003%0.001  0.1340.01 0.02+0.01 0.1770.021 31.5
AN s N ; i 0.00
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N Figure 5. Correlation between 23%240Py and 2%Pu o] 1. B¥7Cs and plutonium isotopes were mainly attributed to the
RAaTien £ o] global fallout from the nuclear weapons testing, with small
0.09 1 R2= F ] . : :
...... R1=0.8238 S sl contribution from the Chernobyl accident in southern part (up
0.08 - <
49 > 40 to 43%)
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Flgure 4. ChernObyI NPP plume pathS modeled (MOZ|IOV et al., 005 20 - Global fallout line 2. In general, Pu/ Pu aCt|V|ty and Pu/43°Pu atomic
1993) 000 . 10 ratios did not differ significantly in undisturbed meadow and
0.03 S E 255225 EELCEEEEE S forest soil samples, although higher plutonium concentrations
o @)iﬁmm n = =§§§x._ ::>NE>NE’E N g g$$$ . R
. . | S EEEEZ2Z2SSE552E: EEctiEammiii were observed in forest soil samples.
Sampling and techniques o - 3555235t 25= o2 2T 22222 P
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Samples: 0 . . . . . . . . . 3. Significant  inhomogeneous lutonium  isotopic  and
_ _ 0 05 1 15 2 Figure 7. Activity concentration ratio  137Cs/239240Py values in 9 _ _ _g _ P p.
* undisturbed grassland meadows and forest soils, 0-5 cm - 5 Correlation bot 2y 2 259200Py i B ko comparison with the global fallout line (32+2 value, Luksiene et al. concentration distributions were observed during the
profile, with litter. 'gure ©. Lorrelation between =“-u and === U, In Bg kg 2015) experimental data analysis in_certain sampling points,
Techniques: although local precipitation was absent during these days
. !—IPGe_qamma spectrometry — for cesium-137, o Sample preparation Emission source: local vs. alobal because of the anticyclone conditions, possibly due to
« inductively .coupled plasma mass spectrometry - for iodine- . undisturbed grassland and forest soils (50 g of dry weight + 242Pu Asample —Aglobal different surface patterns.
127, plutonium-239 and plutonium-240, tracer added): A, = x100%,
* alpha spectrometry - for plutonium-238 and plutonium-239,240 Pu_isotopes separation and purification step: strong acid anion Alocal_Aglobal 2
determination. exchange resin DOWEX 1X8 + U/TEVA, TRU columns afterwards. o L R
where A, are total abundances of local emission contribution to Y25 CENTER
the total amount in %, Agmpie IS @ measured experimental value o 3 FORPHYSICAL SCIENCES
. - . Esicn, S AND TECHNOLOGY
CTBTO SHT2017 and A,qca, Agioval are typical activity and atom ratios. B




