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PE3VJIGTATH JIBJI-BUMIPIOBAHD, ITPOBEJEHUX HA
PATIOAKTUBHO 3ABPYIHEHNX TEPUTOPISAX YKPATHU
V 1986-2014 pp. (PEBI3IS TA AHAJII3)

MeTa pocnipkeHHA: peBisif, aHani3 i cyTTeBe noninweHHs AKocTi 6a3u paHux JIB/1-BumipioBaHb, NPOBEAEHUX Y
1986-2014 pp. Ha pafioaKTMBHO 3a6pynHEHUX TepUTOPiax YKpaiHu 3a paxyHOK BiAHOBNEHHS iH(popMaLiiiH1X npora-
JINH T BAOCKOHANEeHHA MOAENi po3paxyHKy [03 BHYTPiUIHbOrO ONPOMiHEHHS.
Marepianu Ta meToau gocnigeHHs. Y nepioa 3 1986 no 2014 pp. daxiBusmu nabopartopii Ni4nNbHUKIB BUNPOMiHIO-
BaHHA noanHn HHLUPM HakonuyeHo 6nu3bko 1,5 maH pesynbtatie JIBJI-BumipioBaHb BMicTy iHKOpnopoBaHOro
pafiouesito B opraHi3mi ocib, ski npoXuBaloTb Ha PafioaKTMBHO 3a0pynHeHNUX BHAcNigok aBapii Ha YAEC TepuTopisx.
Binbwicte BUMiptoBaHb (64 %) Gyno 3aiicHeHo y nepwi 15 pokis nicns aBapii. NepeBaxHa YacTMHA BUMiptoBaHb Oy-
na 3pobneHa B Kuiscbkiit (~ 23 %), utomupcbkiint (36 %), PiBHeHcbKi (20 %) Ta YepHiriscbkiit (5 %) obnactsax. Po-
607K 3 peBisii 6a3u aaHux JIBJ1-BuMipioBaHb BKIOYANU: NEPEHECEHHS AaHMX, AKi 30epiraloTbCs Ha NanepoBUX HOCIAX
y eNeKTPOHHY GOopMy; NepeBipKy KOPEKTHOCTI Ta BiANOBiAHOCTI iH(OpMaLii; BifHOBNEHHS BifCYyTHLOT iHdopMaLii y
nonsx 6asn gaHux; BLOCKOHANEHHs MOAENi POo3paxyHKy A03 BHYTPiWHbOrO OnNpoMiHeHHs 3a faHumu JIBJ1-Bumipto-
BaHb. Y MOfieni po3paxyHKy peBi30BaHUX [03 NPUNYCKAETbCA PIBHOBAXHMIA BMIiCT pafiioLe3ito BNPOAOBXK poky. Buko-
PUCTOBYIOTbCA peepeHTHi 3HaUYEHHS NapaMeTpiB MeTabo1i3My Ta aHTPONOMETPMYHI NapameTpy NI0AUHM, peKOMEHA0-
BaHi B ny6nikauiax MKP3.
Pe3ynbraTu. PeBi3oBaHi 031 peKoHCTpyiioBaHo ans 1 386 585 3anucis 6a3u gaHux JIBJ1-BumiptoBaHb, AKi 3a40BOb-
HAIOTb CMewlianbHO Po3pobneHnmM KpuTepiam ouiHkM skocTi pesynbtaTiB JIBJI-eumiptoBaHb. Cepep Hux 604 215 3a-
nucie — ue JIBJI-eumiptoBaHHs y miTeit i nigniTkie, monogwmux 18 pokis, a 782 370 3anuciB — JOPOCAUX MEWKAHLiB YK-
paiHu, 6inbWicTb 3 AKKMX Npoxueae y utomupcokiii, Kuiscbkii, PiBHeHCbKiit Ta YepHiriBcbkiil obnactsx.
BucHoBKu. OTpUMaHi pe3ynbtaTu € NigrpyHTAM Ais NOAaNbWMX PO6IT 3 yAOCKOHANEHHS Mofeneil po3paxyHKy nacno-
PTHUX [103 Ta iHAMBiAyaNni3oBaHUX 03 ONPOMiHEHHS CY6'€KTIB, 3apeecTpoBaHuX y [lepaBHoMy peecTpi YkpaiHu ocib,
AKi nocTpaxpanu BHaAcNifok YopHobunbcbkoi katacTpodu. Po3paxoBaHi [O3M MOXKYTb OyTWM BMUKOPUCTaHi ans
enigeMioNoriyHnx, KNiHIYHMX Ta THWMKX JOCHigKEHb.
KnioyoBi cnoBa: niunnbHUK BUNPOMiHIOBAHHS NoANHY, JIBJ1-BUMiptOBaHHS, BHYTPIlWHE OMPOMiHEHHSA, 6a3a AaHuX,
papiolesiil, peKOHCTPYKLis 03 onpoMiHeHHs, YopHoOuibCcbka KaTacTpoda.
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RESULTS OF WBC MEASUREMENTS WERE MADE AT
RADIOACTIVELY CONTAMINATED TERRITORIES OF UKRAINE
IN 1986—2014 (REVISION AND ANALYSIS)

Objective: revision, analysis, and significant improvement of quality of the database of WBC measurements made in
1986-2014 at radioactively contaminated territories of Ukraine by the use of renewal of informational gaps and
improvement of the model for assessment of internal exposure doses.
Materials and methods. Inthe periodfrom 1986 to 2014 experts of the Whole Body Counters Laboratory of NRCRM
accumulated about 1.5 million results of WBC measurementsof radio-cesium incorporated in the body of persons
residing at the territories which are radioactively contaminated due to Chornobyl accident. Most of measurements
(~64 %) were made during the first 15 years after the accident. The most of measurements were made in Kyiv (~23 %),
Zhytomyr (~36 %), Rivne (~20 %) and Chernihiv (~5 %) Oblasts. Works on revision of database of WBC measurements
included: transformation of data saved in paper format into electronic form, checking for correctness and correspon-
dence of information, renewal of lacking information at the fields of database, improvement of the model for eva-
luation of internal exposure doses by the data of WBC measurements. In the model for evaluation of revised doses,
it is assumed uniform content of radio-cesium during a year. Reference values are used of metabolism parameters
and anthropometric human parameters recommended in publications of ICRP.
Results. Revised doses have been reconstructed for 1,386,585 records of data base of WBC measurements that fit
specially elaborated criterions for estimation of quality of results. Among them 604,215 records are WBC measure-
ments of children and adolescents younger than 18, and 782,370 records correspond to adult inhabitants of Ukraine,
most of which reside in Zhytomyr, Kyiv, Rivne and Chenihiv Oblasts.
Conclusions. Obtained results serve as a ground for further works on improvement of models for evaluation of pass-
port doses and individualized exposure doses of subjects registered in Ukrainian State Register — of persons that
affected due to Chornobyl accident. Evaluated doses can be used for epidemiological, clinical and other research.
Key words: whole body counter, WBC measurements, internal exposure, database, radio-cesium, reconstruction of
exposure doses, Chornobyl accident.
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BCTYII

Bnacnimox YopHoOuUIbCHKOI aBapii ToHaa 3 MJIH Melll-
KaHLiB YKpaiHM OMUHUJIMCH Ha pajgioaKTUBHO 3a0pyn-
HeHux teputopisx (P3T). Bigpazy miciist aBapii, y TpaBHi
1986 p., po3moYaBcst €KOJIOro-A03UMETPUYHUI MOHITO-
punr HaceneHux nyHkTiB (HIT) P3T, gxkuii BkItouaB
Bu3HaueHHs BMicTy 'YCs ta “*Cs B opraHi3mi Mer-
KaHIIiB LIMX TePUTOPiii 3a JOIIOMOTOI0 JIIUMJIbHUKIB BUTI-
pominioBanHa monuHu (JIBJI). ¥V moganemomy maco-
Buit JIBJI-MoHiTOpUHT MpoBoAUBCS y pamkax JlepxkaB-
HOI IIporpaMu «3araJibHOA03MMETPUYHA TTaCIIOPTU3ALLisI
HaceJIeHUX ITyHKTIB YKpaiHWn», IKa po3noJdaiach 3 1991 p.
i mpomoBxyBajyachk 6m3bKo 20 pokis [1]. Ha xanb, cho-

INTRODUCTION

As a result of Chornobyl accident, more than 3 mil-
lion residents of Ukraine appeared at radioactively
contaminated territories (RCT). Just after the acci-
dent, in May 1986, the ecological and dosimetric
monitoring of settlements at RCT was initiated
through the determination of '¥’Cs and '**Cs content
in the body of residents of these territories by coun-
ters of human irradiation (WBC). Later on a mass
WBC monitoring was held in frames of State pro-
gram «Integrated dosimetric passportization of the
settlements of Ukraine», launched in 1991 and con-
tinued about 20 years [1]. Unfortunately now due to
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TOIHI 4yepe3 BiACYTHICTH ¢iHaHcyBaHHS JIBJI-Bumipio-
BaHHS MPOBOISTLCA JMIlle cuiaMu JlepxkaBHOI ycTaHO-
BU «HanioHaabHUI HAyKOBUI LIEHTP padialiiiHOT Mear-
MHMU HanioHanbHOI akageMil METMYHUX HayK YKpaiHU»
(HHLIPM) B oxpemux HII [2, 3]. Huni 6a3a ganux pe-
syasratiB JIBJI-BumiproBanb (B JIBJI), BUuKkoHaHux y
nepion 3 1986 mo 2014 pp., MicTUTh 6JM3bKO 1,5 MITH 3a-
MUCiB.

BpaxoByrouu migBUILIEHHS BUMOT J10 SIKOCTi JO3UMET-
puyHoi iHdopMallii Ta 00cIyroByBaHHS MepcoHiikoBa-
HUX PEECTPiB iHAUBIAYaAIbHUX JAHUX IIOJO CTaHY 3[10-
pOB’d Ta JO30BMX HaBaHTaXXeHb XXUTEJIB YKpaiHu, MO-
cTaJia 3aJava aHai3y i peBizii 6a3u ganux JIBJI-Bumipio-
BaHb.

YV 2013-2018 pp. cunamu nabopaTopii AiYUIAbHU-
KiB BUNPOMIiHIOBAaHHS JIOJAMHU Ta JlabopaTopii pa-
JiOJIOTiYHOrO 3axXMCTy IPOBOAMINCH POOOTH, SKi
BKJII0OYAJIN:
> aHaJsli3 CTPYKTYpU, IOBHOTHU Ta JOCTOBIpHOCTI iH(OP-
mauii mwoao JIBJI-BuMiptoBaHb, sika MicTUTbCsl B BJI
JIBJI;
> aHali3 i peBi3ito Mojenell Ta po3paxyHKOBUX IPO-
rpaM, IO BUKOPHMCTOBYBAJIMCS IIpU IIEpeXOfi Bil pe-
3yJIbTaTiB BUMipIOBaHb A0 03 OIPOMiHEHHSI Ha Pi3HUX
¢dazax aBapii;
> po3po0OKy cucreMu Bepudikauii 6a3u ganux JIBJI-
BUMIipIOBaHb.

Haii6inpil BaXJIMBUMHU i LiHHUMU IJI8 €MigeMio-
JIOTIYHMX Ta KIJIIHIYHUX JOCJIiAXEeHb € pe3yabTaTu
BUMIipIOBaHb, BUKOHaHUX Y 1986 polli Ta mepegaHux 10
HHIIPM MiHicTepcTBOM OXOPOHU 3A0pPOB’S YKpaiHU
Ha marepoBux Hocisx [2]. Came g iHdopMmallis € Haii-
MpOOJIEMHIIIION0, OCKIJIBKM Ha TOM Yac I1ie He OyJIO cIie-
1iaJ1i30BaHOro 00JlafHAaHHSI Ta €IMHOIO METOAUYHOIO
3abe3neyeHHs BuMipioBaHb [4]. KinbkicTh Takux 3a-
muciB y BJI JIBJI cximamae 6mm3sko 30 tmc. Ilizwmime
daxisuamu HHIIPM pesynwratun JIBJI-BumipioBaHb
1986 p. Oyau mepeHeceHi Ha eJIeKTPOHHI Hocii. 3ayBa-
KUMoO, 1110 B Jaboparopii JIBJI HHIIPM Ha manepoBux
HOCigX 30epiraroTbes 1e 0amn3pko 100 Trc. 3ammciB TIpo
BUMIipIOBAaHHSI, BUKOHAHUX Y Pi3Hi POKMU, SIKi TTOTPeOy-
I0Th OOPOOKM Ta BHECEHHSI 10 €JIEKTPOHHOI 0a3u TaHUX.

Pesynbratu JIBJI-BuMiptoBaHb, BUKOHAaHUX y 1987—
1994 pp., xinekicts sskux y b1 JIBJI nmocsarae 187 Tuc.,
TeX € HaA3BUYaAMHO BaXJIMBOIO iHdOpmalieo s
BiTHOBJIEHHSI iHAMBIIyaJIbHUX 1103 BHYTPIillIHHOTO OII-
pomiHeHHs MelnkaHUiB P3T, chopMoBaHUX rOIOBHUM
YUHOM 3a paxyHok iHkopnopauii *’Cs ta **Cs. Lli nani
OynM BBeIeHi MepeBaXKHO 3 MaIrepoBMX 3BiTiB, iH(Op-
Mallisl B SIKMX OyJia HEIIOBHOIO, a iHOMli — HEKOPEKTHOIO.

the lack of financing WBC measurements are con-
ducted only by forces of State Institution «National
Research Center for Radiation Medicine of the
National Academy of Medical Sciences of
Ukraine» (NRCRM) in few settlements [2, 3].
Nowadays the database of the results of WBC mea-
surements (DB WBC) performed since 1986 till
2014 contains around 1.5 million records.

Taking account for increasing of demands to the
quality of dosimetric information and mainte-
nance of personalized registers of individual data
concerning the health state and dose load of resi-
dents of Ukraine, it raised the problem of analysis
and revision of database of WBC measurements.

In 2013—2018 by forces of the laboratory of
counters of human irradiation and the laboratory
of radiological defense the works were conducted
that included:
> analysis of the structure, completeness and reli-
ability of information concerning WBC measure-
ments that is contained in DB WBC,
> analysis and revision of models and computa-
tional programs that were used in transition from
results of measurements to exposure doses at vari-
ous phases of the accident,
> development of the system for verification of
the database of WBC measurements.

The most important and valuable for epidemio-
logical and clinical investigations are results of
measurements made in 1986 and passed to
NRCRM by Ministry of Health of Ukraine in paper
format [2]. Namely this information is the most
problematic, because at that time yet there was no
specialized equipment and unified methodical sup-
ply of measurements [4]. The number of such
records in DB WBC is about 30 thousand. Later on
experts of NRCRM relocated the results of WBC
measurements of 1986 to electronic media. Notice
that at the WBC laboratory of NRCRM yet 100
thousand records have been saved about measure-
ments made in different years that need processing
and including to electronic database.

Results of WBC measurements made in 1987—
1994, the number of which in DB WBC achieves
187 thousand, is extremely important information
as well for renewal of individual doses of internal
exposure of residents of RCT that were formed
mainly by incorporation of 'Cs ta "**Cs. Those
data were taken mainly from paper reports, where
information was incomplete and sometimes incor-
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VY npoueci peBizii Oysia npoBeAeHa 3BipKa MarnepoBUX
HOCIIB 3 eJleKTpoHHO0 B/l 1151 BUnpaBieHHsI TTOMUJIOK
Ta BiZTHOBJICHHS HEAOCTATHHOI iH(pOopMalIii.

baza manux JIBJI-BuMiproBanb 1995—2014 pp. — 1e
HaoOiNbIIMI 3a 00CSATOM IUIACT HAWOiIbIN sKicHOI (Y
MOPiBHSHHI 3 MonepeaHiMu pokamu) iHgopmauii. On-
Hak yepe3 3HUKEHHS PiBHIB BHYTPIlIHBOTO OMPOMiHEH-
H y L€l TIepiof, IocTa€e 3aBAaHHs PO3POOKU METOINY-
HUX MiAXOAiB 1I0A0 BUPILLIEHHS MUTAHHS OLIIHKU pe-
3yabratiB JIBJI-BuMipioBaHb Ha piBHiI MiHiMaJbHOI Je-
TEKTOBaHOI aKTUBHOCTI npuiany (MJA).

META

PeBi3ist, aHai3 Ta CyTTEBE MOJIIMILIEHHS SIKOCTi 6231 aa-
Hux JIBJI-BumipioBaHb, npoBeneHux y 1986—2014 pp.
Ha palioakTUBHO 3a0pyIHEHUX TepUTOPisix YKpaiHu 3a
paxyHOK BiTHOBJEHHS iH(pOpMalifHMX MpOTaJiMH Ta
BIIOCKOHAJIEHHS MOJENi PO3PaXyHKY A03 BHYTPIllTHBOTO
OMPOMiHEHHSI.

METOJU TOCIIJIZKEHHA

Oocsru JIBJI-BumipioBanb i cTpykTypa

0a3u JaHuX

baza ganux JIBJI-BumipioBaHb BMiCTy iHKOpIIOpOBa-
Horo "’Cs y opraHi3mi JtogrHu Mictuth 1 488 920 3a-
MUCIB 1100 BUMipIOBaHb, sIKi OyJaud MpOBeIeHi Ha Te-
puropii Ykpainu y 1986—2014 pp. Haii6inbiia Kiib-
Kicte JIBJI-BuMipioBaHb 3a 1eii nepion Oyia BUKOHaHa
y 2Kutomupcekiii (36 % Bin ycix BumipioBaHb), KuiB-
cbKit (23 %) Ta PiBHeHcbKili (20 %) obnacTtax. Y Tab.
1 momaHo oOcsiru JIBJI-BuMiptoBaHb, BUKOHAHUX Y

Ta6namusa 1

rect. In the revision process, verification of paper
format was made with electronic DB for correc-
tion of mistakes and renewal lacking information.

Database of WBC measurements of 1995—2014 is
the largest in volume layer of the most qualitative
information (in comparison with previous years).
Nevertheless due to decreasing of levels of internal
exposure in that period, an assignment arises to ela-
borate methodical approaches to solve the problem
of treating the results of WBC measurements at the
level of minimal detected activity of device (MDA).

OBJECTIVE

Revision, analysis and significant improvement of
quality of database of WBC measurements made
in 1986—2014 at radioactively contaminated terri-
tories of Ukraine, at the expense of renewal of
informational gaps and improvement of the model
for evaluation internal exposure doses.

METHODS

Volumes of WBC measurements and structure

of database

Database of WBC measurements of content of
incorporated 'Cs in human body contains
1,488,920 records concerning measurements
made at the territory of Ukraine in 1986—2014.
The largest number of WBC measurements during
that period was in Zhytomyr (36 % of all measure-
ments), Kyiv (23 %) and Rivne (20 %) Oblasts.
Table 1 presents the volumes of WBC measure-

06caru JIBN1-sumipioBanb y 1986-2014 pp., wo 36epiratotoca y b/} JIBJ1 HHUPM

Table 1

Volumes of WBC measurements in 1986-2014 saved in DB WBC of NRCRM

Yacogi inTepsanu, poku / time intervals, years

Oo6nacrb / oblast 1986 1987-1994 1995-2000 2001-2014 1986—-2014
KinbkicTb JIBJ1-BumiptoBaHb / number of WBC measurements
BiHHuubka / Vinnytsia 627 2995 11157 17 501 32 280
BonuHcbka / Volyn - 4163 68 785 22 047 94 995
Xutomupcska / Zhytomyr 6 246 191 080 183 964 160 415 541 705
IBaHo-PparkiBcbka / lvano-Frankivsk - 76 694 3285 4055
Kviscbka / Kyiv 19 490 55 146 144 475 124 886 343 997
PiBHeHcbka / Rivne 469 47 833 107 106 150 215 305 623
Cymcbka / Sumy - 1021 5232 3852 10 105
TepHoninscbka / Ternopil - 119 5272 2271 7662
XmenbHuubka / Khmelnytsk - 133 3264 4341 7738
Yepkacbka / Cherkasy 1 6 695 21133 15153 42 982
Yepiriecbka / Chernihiv 2152 7470 35 824 37 683 83129
IHwi o6nacri Ykpaitu / others oblasts of Ukraine 788 10 862 1827 1172 14 649
IHWi kpaikm / others countries 3 9401 8 221 9633
Yevoro / total 29776 336 994 588 741 543 042 1498 553
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pi3HMX 00JIACTSIX B Pi3Hi YacOBi Mepioau Iicis aBapii:
1986 p., 1987—1994 pp., 1995—2000 pp., 2001-2014 pp.
Tyt npencrtabieHo objacTi, e 3a Bech nepiog 1986—
2014 pp. Oyi10 BUKOHAHO He MeHIle 4 THUC. BUMIipIO-
BaHb.

Binburicts JIBJI-BuMipioBaHb (64 %) 6yi10 BUKOHAHO Y
nepiai 15 pokiB micasa asapii (nepiox 1986—2000 pp.).
HacenenuMu nyHKTamMu, B SIKUMX OYJIO IIPOBEIEHO
Haioinbpy KinbKicTh JIBJI-BuMipioBanb, € micta: Kuis
(90 Tuc.), Kopocrens (51 tuc.), Ospyu (40 tuc.), bosip-
ka (18 Tuc.), Piue (9,1 tuc.), a Takox cMmt: IBaHKIB
(29 tuc.) ra Hapomauui (20 tuc.). Ha puc. 1 npencrasie-
HO AuHaMiKy ooOcsriB JIBJI-BuMiptoBaHb, 1110 TPOBOAM-
JIUCh Ha TepuTopii YKpaiuu y nepion 1986—2014 pp. Au-
HaMika € ayxe HeomgHopigHorwo. HaiOinblly KilbKiCThb
JIBJI-BumiproBansb (6113bK0 160 THC.) OYJ10 BUKOHAHO Y
1997 p., mo ctaHoBUTH ~ 11 % BUMipioBaHb, BUKOHAHUX
3a BCi IiciagaBapiiiHi poku. 3HaAa4yHO MeHIIOW Oyia
KiibpKicTh JIBJI-BuMipioBanb y 1991—-1994, 2009—2010
ta 2014 pp.

ments made in different Oblasts in different time
periods after the accident: year 1986, 1987—1994,
1995—-2000, and 2001—-2014. Here those Oblasts
are presented where at least 4 thousand measure-
ments have been made.

Most of WBC measurements (64 %) were made in
the first 15 years after the accident (in 1986—2000).
Settlements where the largest number of WBC mea-
surements were made are the following cities: Kyiv
(90,000), Korosten (51,000), Ovruch (40,000),
Boyarka (18,000), Rivne (9,100), and also towns:
Ivankiv (29,000) and Narodichi (20,000). Figure 1
presents the dynamics of volume of WBC measure-
ments made at the territory of Ukraine in 1986—2014.
The dynamics is very inhomogeneous. The largest
number of WBC measurements (around 160 thou-
sand) was made in 1997 that constitutes ~ 11 % of
measurements made during all the post-accidental
years. Significantly less was the number of WBC
measurements in 1991—1994, 2009—2010 and 2014.

180000

140000 f-------------mmmmm -
120000 f--------------mmmmm oo
100000 f---------W---------------
80000 | -
60000 -

40000 [ -

KinbKictb JIBJ1-BuMiploBaHb
Number of WBC measurements
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0
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160000 -~~~
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PucyHoK 1. lunamika JIBJI-eumipioBanb Ha Teputopii YkpaiHun 'y 1986-2014 pp.

Figure 1. Dynamics of WBC measurements at the territory of Ukraine in 1986-2014

V 1abj. 2 npeacTaBieHO PO3MOia OcCi0, SIKi MPOXoau-
Jiu JIBJI-BUMiproBaHHSI, 32 BIKOM Ta YaCOBUMM iHTEpBa-
JmamMu. 3a3HaumMmo, 1o obcar JIBJI-BumiproBaHb s
oci6 momonue 18 pokiB craHoButh ~ 80 % Bin JIBJI-
BUMIipIOBaHb Aopociaux ocid (> 18 pokiB). Ilpu upomy
cepell TUTSIYMX BiKOBMX Tpyn MHepeBaxkaloTb 3allMCU 3
JIBJI-BumiproBaHHIMM Y niteit 8—12 pokiB i mimTiTKiB
13—17 pokiB. O0csiru BUMipIoBaHb y AiTeH B TepIlli po-
ku micas aBapii Ha YAEC Oynu GinbIivMMu, HiX y Hac-
TYITHi POKU.

Table 2 presents the distribution of persons that
went through WBC measurements by age and time
intervals. Notice that the volume of WBC meas-
urements for persons younger than 18 constitutes
~ 80 % of WBC measurements of adults (> 18
years old). At that among children age groups, the
records prevail with WBC measurements for chil-
dren of 8—12 years old and adolescents of 13—17
years old. Volume of measurements for children in
the first years after the accident at CNPP was lar-
ger than in subsequent years.
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Ta6nuusa 2

NimHamika po3noginy o6carie JIBJl-eumipioBaHb 3a BiKOBMMM rpynamm

Table 2

Dynamics of distribution of volume of WBC measurements by age groups

Pik BuMmipioBaHHg / years of measurements

BikoBa rpyna, poku 1986 1987-1994

1995-2014 1986-2014

Age group, years

KinbkicTb JIBJ1-BuMipioBanb / number of WBC measurements

3aranbHa /total % 3aranbHa /total % 3aranbHa / total % 3aranbHa /total %

<2 1177 40 6035 2,0 4809 0,4 12 021 0,8
3-7 3673 12 33979 10 67 095 5,6 104 747 7,2
8-12 5716 19 53 357 16 202 682 18 261 755 18
13-17 3 861 13 40 648 13 225904 20 270 413 18
>18 15 346 52 193 573 59 631 066 56 839 985 56
Yeboro 29773 100 327 592 100 1131 556 100 1488 921 100

Crpyktypa b1 JIBJI-BuMipioBaHb CKIaAAETHCS 3 TPHOX
OKpeMux iH(popMaliiiHUX OJIOKiB.

biioxk 1. ITacniopTHi Ta 6ioMeTpUYHI JaHi BUMipIOBaHO1
oco6u. Moro moss MicTaTh gaHi po Micie MpoXUBaHHS
0co0u, piK HApOIIKEHHS, CTaTh, IIpodeciiiHy TpyITy, Ma-
cy Tija Ta 3picT. KoxXHoMmy 3amucy BilamnoBinae yHikaab-
HUI HOMep BUMIpIOBaHHS, IKUH iTeHTUPIKY€E piK MTPo-
BEJIEHHSI Ta MOPSIIKOBUI HOMEp Y 1IbOMY POLIi.

brnoxk 2. 3acobu Ta yMOBM ITPOBEIEHHS BUMipIOBaHHS.
Bin BkiIOUYa€e maHi mogo oprasisailii, orneparopa, J1aTh
Ta Micusl npoBeaeHHs JIBJI-BuMiproBaHHSI, Tipuiaay Ta
MOro XapakKTepuCTHUK.

bnok 3. IlapameTpu Ta pe3yJabTaTW BUMIipIOBaHHS.
Lleii 610K oKpiM iH(pOpMalLlii PO BUMiIpsSIHY aKTUBHICTh
¥Cs ta '**Cs, MICTUTh TaKOX IHIINI XapaKTepUCTUKU
BUMIipIOBaHHS: MiHIMaJIbHO-JAETEKTOBAaHY aKTMBHICTb,
MOXUOKY, IIBUAKICTb J1iuOU (pOHY Ta piuyHY J03Y.

B cepenHbOMY HAOBHEHICTh MOJIiB Y 3a3HAYEHUX 0JI0-
Kax cTaHoBUTh: 91 % — y 6moui 1, 96,6 % — y 6o 2
ta 87 % — y 6o 3.

JIBJI-BumiproBannsa y 1986 p.

O6csru JIBJI-BuMiproBadb y 1986 polii HaBeaeHO y TabI. 3.
IlepeBakHa yacTHa BUMipioBaHb Oyja 3podyieHa B Ku-
iBChKil (65 %), Kutomupcebkiii (21 %) ta YepHiriBebKiit
(7 %) obnacrax i muie 7 % — B iHIIMX perioHax YKpaiHu.
BumiproBaHHSI po3novyaluch Bigpa3sy Miciisl aBapii, Ipo-
T€ MaKCUMAaJIbHY KiJIbKiCTb OyJIO TTIPOBENEHO 3 CEPITHS I10
koBTeHb 1986 p. KiabKicTh BUMipIOBaHb 3a MiCsIlb, SIK
npaBujo, He nepepuiyBaia 1000 3a BuHsATKOM KuiBCh-
Koi Ta 2ZKNTOMUPCHKOT 00J1aCTEN.

AHaJi3 o0csriB BUMipioBaHsb (puc. 2, Tabi. 4) mokasas,
1o KiabKicth JIBJI-BUMiproBaHb BMICTy iHKOpHOpOBa-
Horo 7Cs B opranismi AiTeil € BaroMoro JIMIIE Y TPHOX
obnactsax: KuiBcbkiit, 2ZKutoMupchbkiii Ta YepHiriBChbKii.

The structure of DB of WBC measurements
comprises 3 separate informational blocks.

Block 1. Passport and biometrical data of a person
under measurement. Its fields include data on place of
residence, year of birth, sex, professional group,
weight and height. A unique number of the measure-
ment corresponds to each record that identifies the
year of conducting and ordinal number in that year.

Block 2. Tools and conditions of measurement. It
includes the data concerning organizing, operator,
the date and place of conducting of the WBC mea-
surement, and the device and its characteristics.

Block 3. Parameters and results of measurement.
Besides information about the measured activity of
37Cs and '*Cs, other characteristics of the measure-
ment are included: minimal detected activity, error,
speed of background counting and yearly dose.

In average the filling of the fields in above-men-
tioned blocks is: 91 % — in block 1, 96.6 % — in
block 2 and 87 % — in block 3.

WBC measurements in 1986
Volumes of WBC measurements in 1986 are given in
Table 3. The most of measurements were made in
Kyiv (65 %), Zhytomyr (21 %) and Chernihiv (7 %)
Oblasts, and only 7 % in other raions of Ukraine.
Measurements started already after the accident,
but maximal number of them was made from
August to October 1986. The number of measure-
ments during a month, as a rule, did not exceed
1,000 except Kyiv and Zhytomyr Oblasts.
Analysis of volumes of measurements (Fig. 2,
Table 4) showed that the number of measurements
of incorporated *’Cs in children is solid only in
three Oblasts: Kyiv, Zhytomyr and Chernihiv. For
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Ta6nuuysa 3
06caru JIBJl-eumiptoBaHb 1986 p. y o6nactax YKpaiHu 3aexHo Bif Yacy npoBefeHHA BUMipIOBaHb
Table 3
Volumes of WBC measurements were made in 1986
O6nacrb / oblast KinbkicTb BumipioBaHb / number of WBC measurements
3a piK TpaBeHb YyepBeHb JIUNEeHb cepneHb BepeceHb XOBTEHb JsucTOnag rpyaeHb
in a year May June July August September October November December
KviiBcbka / Kyiv 19 490 16 16 362 47N 5385 52771 1621 1175
Xurommupcbka / Zhytomyr 6 246 30 17 - 1004 2258 1346 1020 566
YepHiriecbka / Chernihiv 2152 2 - - 29 127 249 927 818
Kipoorpaacska / Kirovograd 638 - - - 1 - 163 474 -
BiHHuLbKa / Vinnytsia 627 - - - 1 33 105 255 233
PiBHeHcbka / Rivne 469 - - - 81 - 26 133 229
IHwi / others 154 - - - 17 16 6 2 113
Beboro / total 29776 48 33 362 5904 7819 7172 4432 3134

—_
o

—————————————————————————————————————————————————— I [lopocni / adults -
I [litv / children

(==

KinbKicTb BUMIpiB, THUC
Number of measurements, ths

‘-_-_—_

KviiBcbka JXutomupcbka YepHiriBcbka Kipogorpaacbka BiHHMLbKa PiBHeHCbka
Kyiv Zhytomyr Chernihiv Kirovograd Vinnytsia Rivne

O6nactb / oblast

PucyHoK 2. Po3nopgin o6caris JIBJI-eumiptoBaHb *’Cs, BUKOHaHux y 1986 p.

Figure 2. Distribution of volumes of WBC measurements of **’Cs were made in 1986

Ta6nuus 4
Pe3synbtatu JIBJl-BumipioBaHb y 1986 p. inkopnopoBaHoro **’Cs y gopocnux (> 18 pokis) Ta gitent (< 18 pokis)

Table 4
Results of WBC measurements of incorporated **’Cs for adults (> 18 years old) and children (< 18 years old)
made in 1986

BwmicT inkopnoposaHoro '*’Cs, kbk / incorporated '¥'Cs, kBq

Kinbkictb BMMipIloBaHb

. cepefHe 3HAYEHHS 90 % KBaHTUNIb  MaKCUMaJibHe 3HaYEHHS
OGnacri / oblasts Number of measurements mean 90% quantile maximal
aopocni nitn aopocni nitn popocni nitn aopocni nitTn
adults children adults children adults children adults children
Kuiscbka / Kyiv 10 428 9062 14,3 6,9 33 15 1438 569
Xurommpceka / Zhytomyr 2912 3334 70,5 27,0 131 79 1637 943
YepHiriscbka / Chernihiv 701 1451 75 4,6 - - 143 9
Kiposorpapacbka / Kirovograd 575 63 1,5 3,3 - - 22 11
BiHHuubka / Vinnytsia 541 86 3,1 2,6 - - 60 35
PiBHeHcbka / Rivne 397 122 171 8,9 - - 186 51
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Hns pemrtu o6acTeil YacTka TAKMX BUMIPIOBaHb Y OiTel
HaJI3BUYAHO MaJia.

MaxkcumanbHi 3HAU€HHSI BMICTYy iHKOPIOPOBAHOTO
1¥7Cs y miteit Oyan y 1,5—3 pa3u MEHIIMMHA, HiX Y JOpOC-
nux. Haii6inbiri piBHi cepeaHboro Bmicty *’Cs — moHaz
70 kbk y nopocaux i 613bKo 27 KbK y fiTeii 3apeecTpo-
BaHO B KuUTOMMpCBHKili 001acTi, Oel0 HUXYi — ¥y
KuiBcekiit (14,3 xbk mis popociaux Ta 6,9 kbk mis
niteit) i PiBHeHcbKi (17,1 Kbk nis nopocnux ta 8,9 Kbk
IUJIs 1iTeit) 00aacTsx.

Haii6inbmuit o6¢csar JIBJI-BumipoBanb y 2Kuto-
MUPCBKiil 0b6JacTi BUKoHaHo y HapoauiibkoMmy paiioHi:
2 813 JIBJI-BumiptoBaHb — y nopociux, 3146 — y miTeid.
CepenHe 3Ha4eHHS BMicTy iHKopriopoBaHoro Y'Cs y 10-
pOCIINX IIbOTO paitoHy cTaHOBUTHL 72,7 KBK, a y miteit —
28,1 xbk.

Y KuiBchekiit o6macti 6inbiricte JIBJI-BuMiptoBaHb
BrUKoHaHoO y ITomicbkomy, HopHOOMIBLCbKOMY IBaHKiB-
cbkoMmy, PokntHsIHCHKOMY, CTaBHIieHChKOMY i KiteBo-
CaaromnHcbKoMy paitoHax — 73 % Bin ycix JIBJI-Bumi-
pIloBaHb B 00acTi (Tab. 5).

Ta6nuusa 5

the rest Oblasts, the part of measurements for chil-
dren is extremely small.

Maximal values of incorporated '’Cs for chil-
dren were 1.5—3 less than for adults. Maximal lev-
els of averaged '*'Cs content (over 70 kBq for adults
and about 27 kBq for children), were registered in
Zhytomyr Oblast, somewhat smaller in Kyiv
Oblast (14.3 kBq for adults and 6.9 kBq for chil-
dren) and Rivne Oblast (17.1 for adults and 8.9 for
children).

The largest volume of WBC measurements in
Zhytomyr Oblast was registered in Narodychy
raion: 2,813 WBC measurements for adults and
3,146 ones for children. Mean value of contents of
incorporated *’Cs for adults of this raion consti-
tutes 72.7 kBq, and for children 28.1 kBq.

In Kyiv Oblast the most of WBC measurements
were made in Poliske, Chornobyl, Ivankiv,
Rokytne, Stavysche and Kyiv-Sviatoshyn raions —
73 % of all WBC measurements in the Oblast (see
Table 5).

06caru JIBJl-BumipioBanb y 1986 p. Ta cepefHi 3HaueHHA BMicTy iHKopnopoBaHoro *’Cs y paioHax KuiBcbkoi

o6nacti pna popocnux (> 18 pokis) i aiten (< 18 pokiB)
Table 5

Volumes of WBC measurements were made in 1986 and mean values of incorporated *’Cs in raions of Kyiv
Oblast for adults (> 18 years old) and children (< 18 years old)

BmicT inkopnoposaHoro '*’Cs, kBk / incorporated '*’Cs, kBq

KinbkicTb BMMiplOBaHb

PaiioH / raion Number of measurements

cepepHe 3HA4YeHHS MakCcumMalJibHe 3Ha4eHHS

mean maximal
aopocni At popocni At aopocni aitn
adults children adults children adults children

Monicbkuii / Poliske 3604 3264 25,9 10,1 1438 380
YopHobunbcbkuii / Chornobyl 317 1907 22,0 41 211 174
IBaHKiBCbKMIA / Ivankiv 906 575 10,7 5,6 536 107
PokuTHsiHCbKMIA / Rokytne 570 684 20,8 13,7 1130 458
CraBuieHcbkuid / Stavysche 1118 125 2,2 2,5 40 22
KueBo-Casrowmtebkuii / Kyiv-Sviatoshyn - 1110 - 2,6 - 14
TapatuaHcbkuii / Tarascha 521 51 17,0 15,3 159 103
Mwponiscbkuin / Myronivka RZY 229 6,0 5,2 39 569
bopoagHcbkuii / Borodianka 257 149 8,0 74 87 61

VYV Tloxicbkomy, IBaHKiBCbKOMY, POKMTHSIHCHKOMY,
MupoHiBcbkoMmy i BopoasiHcbkoMy palioHax agoope
MpeAcTaBlIeHi BUMIpIOBAaHHS Pi3HUX BiKOBUX I'PYIT — SIK
nopociux, Tak i miteil. ¥ TapamaHcekomy i CraBu-
IIAHCBKOMY paiioHaxX 00CsIY BUMipIOBaHb Y IiTeil 3HAU-
HO MEHI, HIX y gopociux, a B HoOpHOOUIILCbKOMY —
KiJIBKIiCTh BUMIpIOBaHb Yy IiTell TepeBUIIYE KiJIbKiCTh
BUMIipIOBaHb y JOPOCIMX Maiike B 6 pasiB. [aHi 1o
KneBo-CBITONIMHCHKOMY paiioHy IIpeAcTaBJICHi JIUIIe
JIUTSIY0I0 BiKOBOIO I'PYIOIO.

In Poliske, Ivankiv, Rokytne, Myronivka and
Borodianka raions, it is well represented measure-
ments for various age groups, for adults as well as
for children. In Tarascha and Stavysche raions,
volume of measurements for children is signifi-
cantly less than for adults, and in Chornobyl raion,
the number of measurements for children 6 times
exceeds the one for adults. Data in Kyiv-
Sviatoshyn raion are represented only with chil-
dren's age group.
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Maxkcumanbhuii BMicT '¥'Cs B opraHizmi 1opocInx Mel-
KaHLiB KuiBchbkoi obmacti y 1986 p. mjocsraB Takux 3Ha-
yeHb: [lomicekuii paiton — 1 438 kbk, YopHOOMILCEKMIT
paiion — 211 xbk, IBankiBcekuii paiton — 536 kbk, Po-
kutHsIHCBbKU — 1 130 xbk. Ilpu 11bOMy MaKCHUMaJIbHi
3HaYeHHs BMicTy 'Y'Cs y [iTeii € CyTT€BO HUKUMMMU, HiX Y
TOPOCTIHX.

Ha xanb, tinbku 3 999 3 29 776 3anuciB 1986 poky
MOXHa BiTHECTHM IO I'PYNU AOCTaTHBHOI iH(opMalliii-
HOI HAIlOBHEHOCTi. ¥ 1LMX 3amucax 3allOBHEHi Ipak-
TUYHO BCi IOJIS, 110 XapaKTePU3YIOTh pPe3yJIbTaT BUMi-
pIOBaHHS, a BiTHOCHA MOXMOKA BUMipIOBAaHHS HE Ie-
pesuiiye 30 %.

Pegi3is Ta Bepudikanisa indopmanii mpo
JIBJI-BumiproBaHHSA

PoGotu 3 peBizii HasgBHOI iHbopmaltii ipo JIBJI-BuMmi-
pPIOBaHHS, III0 BUKOHYBAJINWCH CITUIBHUMU 3YCHJLISIMH
Jlaboparopiii JiYMIbHUKIB BUIIPOMIHIOBAHHS JIIOAUHU
Ta pagiosoriudoro 3axucty HHIIPM y 2013—-2018 pp.,
BKJIIOYAJTH:

> TIepEeHEeCEeHHs JaHUX, SIKi 30epiraloTbCs Ha ManepoBUX
HOCISIX B €JIEKTPOHHY (DOpMY;

> TepeBipKYy KOPEKTHOCTI Ta BiAMOBiIHOCTI IK HOBOB-
BeleHol iH(opMmallii, TaK i JTaHUX, 10 BXe 30epiraroTh-
cay b JIBJI;

> JIONOBHEHHS Ta, MO MOXJIMBOCTi, BiIHOBJIEHHS
BigcyTHix noniB b/l 3 MeTol0 MoKpalleHHs SIKiCHOI Xa-
PaKTEPUCTUKU KOKHOTO BUMipIOBaHHSI;

> YIOCKOHAJIEHHS MOeJli PO3paxyHKY J03U BHYT-
PILIHBOTO ONpoMiHeHHs 3a njaHuMU JIBJI-BuMiproBaHb,
0a3yloulnCch Ha CydaCcHMX HayKOBUX JaHMX.

Y Ttabna. 6 IpeacTaBlieHO XPOHOJOTiI0 (hOpMyBaHHS
peBizoBaHoil 6a3u naHux JIBJI-BuMiproBaHb.

I1im gac peBi3ii Ta Beprdikallii TaHUX HaHOLIbII peTEThb-
HO mepeBipsach iHopMallis y ToJIsIX, 1110 BIUTMBAIOTh Ha
TOYHICTh JO3UMETPUYHMX HaHUX. TaKUMHM TOJSIMU €:
ADMIN_COD - inenTuikaTtop HaceJeHOro IyHKTY, /e

Ta6nuusa 6

Maximal '¥"Cs content in the body of adult resi-
dents of Kyiv Oblast in 1986 achieved the follow-
ing values: Poliske raion 1,438 kBq, Chornobyl
raion 211 kBq, Ivankiv raion 536 kBq, Rokytne
raion 1,130 kBq. At those maximal values of "*’Cs
content for children are significantly less than for
adults.

It is a pity that only 3,999 record out of 29,776
ones dated 1986 can be classified to the group of
sufficient informational fullness. In these records
practically all fields that characterize the result of
measurement are completed, and relative mea-
surement error does not exceed 30 %.

Revision and verification of information about
WBC measurements

Works on revision of available information about
WBC measurements, that were performed in
2013—2018 by joint affords of the laboratories of
Whole Body Counters and Radiological
Protection of NRCRM, included:

> transition of data saved in paper format into
electronic form,

> checking for correctness and correspondence of
new inputted information, as well as of data that
already have been saved in DB WBC,

> completion and, if possible, renewal of absent
fields of DB in order to improve the qualitative
characteristic of each measurement,

> improvement of the model for evaluation of
internal exposure dose by the data of WBC mea-
surements, based on modern scientific data.

Table 6 presents the chronology of forming the
revised database of WBC measurements.

During revision and verification of data, the informa-
tion in fields that affects the precision of dosimetric data
was verified most accurately. Such fields are as follows:
ADMIN_COD - identifier of the human settlement

Kinbkictb 3anucie bJl JIBJ-eumipioBaHb, aKi 6yno peeizoBaHoy 2013-2018 pp.

Table 6

Number of records of DB of WBC measurements that were revised in 2013-2018

Poku 00po0ku Poku BUKOHaHHS

Kinbkictb 3anucie npo Bumipu / number of records

AaHUX BUMipIOBaHb

YkpaiHa iHWi kpailu abo kpaiHa HeBipoMa yCbLOro
Years of data processing Years of measurements Ukraine others countries total
2013-2015 1986—2008 1215642 6 631 1222 273
2016 1987, 1988 59 391 9% 59 485
2017 1987-1990 50 516 701 51217
2018 1987-1993, 2009-2014 163 371 2207 165 578
Yci poku / all years 1488 920 9633 1498 553
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MelIKae ocoba, y SKOI IMPOBOIWIMCS BUMipIOBaHHS;
BERTH_YEAR — pik HapomxkeHHs; DAT MEASUR —
nmara mpoBeneHHs BumipioBanHsT, WEIGHT — maca Tima
ocobu (xr); ACT _CS 137 1a ACT _CS_134 — BumipssHuii
BMicT iHKopriopoBaHoro ''Cs ta **Cs, sBimmosinHo (bk);
MDA CS 137 ta MDA_CS 134 — MiHiMaJIbHa IETEKTO-
BaHa akTUBHIiCTH BuMiproBaHHsg (M/IA) mo ’Cs ta **Cs
(bk); DOS_CS 137 i DOS_CS 134 — 3HauyeHHs piuyHOIi
JI03H BHYTPIIIIHBOTO orpoMiHeHHs Bin 'Cs Ta **Cs (M3B);
DOSE_SUM — 3HayeHHs1 cyMapHOi piyHOI JO3U BHYT-
PILLIHBOTO OINPOMIHEHHSI Bifl YCiX 3apeeCTpOBaHUX paio-
HyKTigiB (M3B).

IMone ADMIN_COD 3anosHeHe g 99,9 % 3anucis
b1 JIBJI, o gae 3mory BuszHauuTu HIT mpoxxuBaHHS
0cobu, y sIKOl MpOBOAUTHLCS BUMIpIOBAHHSI, MPaKTUYHO
IU1s1 Beiel 6a3m paHux. Jlume y 1 583 zamucax (0,1 %)
MOXJIMBO iIeHTU(DiIKYBaTU TiIbKW aJMiHICTpAaTUBHUIMA
paiioH abo obJiacTh, e 3apeecTpoBaHa 0c00a, sIKa BUMi-
proBajacs.

Pix napomxenns (moje BERTH _YEAR) He BctaHoB-
JieHo njist 71 3anucy. Lle mose BU3HavYae Bik 0coOU i € He-
00XiTHOI0 YMOBOIO [IJISI BUBHAYCHHSI JO3W BHYTPIIIHHO-
ro onpomiHeHHsi. Moro BincyTHicTb a60 HenpaBWIbHE
3HAU€HHSI aBTOMATU4YHO poOuTth 3amuc mpo JIBJI-
BUMIpIOBaHHSI HEIIPUIATHUM [IJIsI pO3PaxyHKY.

HoctoBipHicTh 3HaueHb no nomo WEIGHT BusHa-
YAETHCS HE JIMIIE HAJIEXKHICTIO 10 AOITYCTUMOTO Jiana3o-
Hy, ajle W KopeJjslielo 3 BiKOM, TOOTO 3 mMoJjeM
BERTH_YEAR. IlpoTe nepeBaxkHa OiIbIIICTh Marepo-
BUX HOCIi1B He MiCTUJIa JaHUX PO Macy Tijia ocodou. Y Ta-
KX BUnagkax 1mig gac pesizii more WEIGHT 3anoBHIO-
Baj0Cs Ha TIiACTaBi CTATUCTUYHMX JTaHUX ITPO Macy Tija
0ci0 reBHOTO BiKY [5—7]. 7151 oNTUMaJIbHOTO BUOOPY Ta-
paMeTpy MacH Tijia BpaXOBYBJIMCh Pe3yIbTaTH BITYM3HSI-
HUX i 3apyOisKHIX HAYKOBUX JOCHTIIKeHb [8—14]. OcKib-
KM cepelHi 3HaUeHHS MacH TiJla 0cid IMeBHOTO BiKy 3ajie-
XaTh Bif reorpadii MpoXXMBaHHS, HalliOHAJbHUX Tpa-
IUIINA XapayBaHHSI, CIIOCOOY XXKWTTS, 3arajlbHOTO CTaHY
3II0pOB’S Hallii TOIIO, IJI BU3HAYECHHS 3aJIeKHOCTI «Ma-
ca TiJla—BiK» 0yJI0 BUKOPUCTAHO TIepeBaXKHO Pe3yJIbTaTh
MOCTiIKeHb HaceJdeHHs YKpaiHu. BigmoBimHiCTh Macu
TiJla Ta BiKy IpeAcTaBieHo y Tab. 7.

JI1s1 OLIiIHKY TTOXMOKM TeOPETUYHOI MACH Tijla, BU3HAUE-
Hoi y Tabu1. 7, 3 BJ1 JIBJI 6yno Biniopano 6 504 3amnucu 3
BiIOMOIO peaIbHOIO Macolo Tijia oci0. BimHocHa moxuoka
TEOPETUYHOI MacH Tijla pO3paxOBYETHCA 3a (HOPMYJIOIO:

A=
M

ne M — Maca Tijla TOAUHU, 110 Oyja 3a3HavyeHa y narepo-
BUX HOCIsIX; My, — TeOpeTMYHa Maca TiJia JIIoAUHHU 3 Tab1. 6.

where the measured person resides, BERTH _YEAR —
year of birth, DAT MEASUR — the date of conduct-
ing the measurement, WEIGHT — the weight of a per-
son (kg), ACT _CS 137 and ACT_CS 134 — the
measured content of incorporated *’Cs and '*Cs,
respectively (Bq), MDA _CS 137 and MDA _CS 134
— minimal detected activity of measurement (MDA)
for Cs and ™Cs (Bq), DOS CS 137 and
DOS_CS_134 —value of annual internal exposure dose
from '"YCs and **Cs (mSv), DOSE_SUM - value of
total annual internal exposure dose from all registered
radionuclides (mSv).

The field ADMIN_COD is filled for 99.9 % of
records in DB of WBC that makes it possible to
determine settlement of residence of a measured
person practically for the whole database. Only in
1,583 records (0.1 %) it is possible to identify only
the administrative raion or Oblast where the mea-
sured person was registered.

Year of birth (field BERTH_YEAR) is not iden-
tified for 71 records. This field determines the age
of a person and it is a necessary condition for deter-
mination of internal exposure dose. Its absence or
improper value automatically makes the record
about WBC measurement unsuited for calculation.

Adequacy of values in the field WEIGHT is deter-
mined not only by belonging to admissible range, but
also by correlation with age, i.e. with the field
BERTH_YEAR. But overwhelming majority of hard
copies contained no data on the weight of a person. In
such cases during the revision the field WEIGHT was
filled based on statistical data on the weight of persons
of certain age [5—7]. For optimal choice of the weight
parameter, results of domestic and foreign scientific
research were taken into account [8—14]. Since mean
values of weight for persons of certain age depend on
geography of residence, national nourishment tradi-
tions, lifestyle, general level of health of a nation, etc.,
in order to determine the dependence «weight—age»
it was used mainly the results of investigation of the
population of Ukraine. The correspondence between
weight and age is presented in Table 7.

For estimation the error of theoretical weight deter-
mined in Table 7, from DB of WBC it was selected 6,504
records with known real weight of persons. Relative error
of theoretical weight is evaluated by the formula

(D)

where M is the weight of a person stated in paper format,
and M, is theoretical weight of a person from Table 6.
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Ta6bnuus 7
BignoBigHicTb cepefHbOi Macu Tina Ta BiKy AN 0Ci6, WO MeWKalTb Y CiNbCbKUX 1 MiCbKUX HaceNeHUX NYHKTax
Table 7
Correspondence between mean weight and age for persons residing in rural and urban settlements
Bik, poku Maca Tina, kr / weight, kg
Age, years yonogiku / males XiHku / females
ceno / rural micTo / urban ceno / rural MicTo / urban
0 9 9 8 8
1 12 12 1 11
2 14 14 14 14
3 16 16 15 15
4 18 18 17 17
5 21 21 20 20
6 23 24 23 23
7 27 27 25 25
8 29 29 28 29
9 32 32 31 31
10 35 36 34 35
1 38 40 39 4
12 42 4 44 46
13 48 50 49 50
14 54 56 52 51
15 59 59 54 54
16 63 61 55 55
17 64 63 57 55
18 63 63 57 57
19 63 63 57 57
20-29 75 75 62 62
30-39 80 80 67 67
40-49 82 82 72 72
50-59 82 82 76 76
60-69 81 81 75 16
>70 7 7 A 14l
Posnozin BigHOCHOT MOXUOKM TEOPETUYHOI MacH Tijia The distribution of relative error of theoretical
0ocobu mpeacTaBieHO Ha puc. 3. weight of a person is presented in Fig. 3.
Bigx’eMHUM 3HaYeHHIM TTOXMOKM BiITOBiZa€ 3aBUIIE- To negative values of the error it corresponds the

He TeopeTUYHE 3HAUEeHHS MacH TiJla, a ToJaTHiM — 3aHU-  overrated theoretical value of weight, and to nega-
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Figure 3. Distribution of relative error of theoretical value of weight
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xeHe. IlepeoliHka peajbHOI Macu Tija BimOyBaeTbCs
nepeBaXkKHO y JiTeit, ocKiabku mpu JIBJI-BUMiproBaHHSIX
(iKCYEThCS JIUIIIE PiK HAPOIKESHHSI.

HanoBHeHicTb TOJiB, SIKi BiZoOpakaloTh BMIiCT iHKOP-
nopoBaHoOro papionesio, M/IA BUMiploBaHb i CyMapHY
JI03y TIpeCcTaBIeHo y Tao. 8.

Ta6nuusa 8

tive — underrated one. Overestimation of real
weight happens mainly for children, because under
WBC measurements it is fixed only the year of birth.
Fullness of fields that reflect the content of
incorporated radio-cesium, MDA of measure-
ments and total dose is presented in Table 8.

CryniHb HanoBHeHocTi (%) 0CHOBHUX NoniB 6a3u AaHux JIBJ-BuMipioBaHb, NOB'A3aHNUX 3 po3paxyHKOM THAWBI-

AYaNbHOT A03M BHYTPilUHLOIO ONPOMiHEHHSA
Table 8

Rate of fullness (%) of main fields of database of WBC measurements related to evaluation of individual doses

of internal exposure

YacoBuii Kinbkicts NBN- % HeHynboBux 3anucie (y nonsx) / % of informative records (in fields)
nepiog, BMMIipPIOBaHb (3anuciB) BMICT pagiouesiio A03a BHYTPilWHbOro onpomiHeHHsa  M/IA JIBJ1-BumipioBaHHS
POKHK Number of WBC radiocesium content internal dose MDA
Time interval, measurements (ACT_CS_137 1a/ and (DOSE_SUM) (MDA _CS 137)
years (records) ACT_CS_134)
1986 29776 92 92 13
1987-1994 336 994 93 77 82
1995-2000 588 741 95 95 80
2001-2014 543 042 93 93 100

Posnoxin nanux 3a rpynamm sIKOCTi

Y pob6oti Oyno po3pobieHO KpUTepii OLIHKK SKOCTI pe-
3yJbTaTiB BUMiptoBaHHs (3amuciB) B JIBJI Tak, mio
KOXHOMY 3amucy OyJ0 MPUCBOEHO OJHY 3 TPbOX Tpym
SIKOCTI.

Jo mepuioi TIpynu — <«BUCOKOAKICHI» BiIHECEHO
HaoiIbII iH(popMalliiHO Hacu4eHi naHi. Taki qaHi Mo-
XKYTh OyTM BUKOPHMCTaHi MpU MNPOBEIEHHi poOiT 3
BiJHOBJIEHHSI iHAUBiAyaJIbHUX 103 ONPOMiHEHHSI.

o npyroi rpynu — «skicHi», 0yJ10 BilHECEHO BCi 3aIu-
CH, IS IKUX:

a) He OyB ineHTU(hIKOBAaHUN TUIT IPUJIALY;
0) He BKa3aHoO iM’d Ta MO0-0aTbKOBI;
B) HE BU3HauyeHa CTaTh JIIOAUHMU.

3anucu 3 rpymnu «sIKiCHi» xouya i MaloTh MPOTAJIMHU B
OKpeMUX TOJIsIX, ajle BOHM MOXYTb OYTH BiZHOBJIEHI 3a
MepuIomKepeaMiu — IIallepOBUMMU HOCISIMU, 3 SIKHMX
iH¢opMaliito OyJo BHECEHO A0 €JIEKTPOHHOTO daitny
BbJI. HaHi 1i€i rpynu MOXYTb OyTH BUKOPUCTaHi y po0o-
Tax 3 BiAHOBJEHHSI iHAUBiAya1i30BaHUX 103 OMIPOMiHEH-
Hsl. /1031, po3paxoBaHi 3a JaHUMU MEPLLO] i APYToi TPyIl,
MOXYTb OYTM BUKOPUCTAHI JIJIsI €ITiAeMiOJOTiUHMX Ta iH-
X HAYKOBUX JOCiI>KEHb.

o TpeTboi Tpynu — «manrosakicHi» — OyJ10 BiZHECEHO
3aIlMCH, IJIST SIKUX:

a) HeBu3HaueHuit HII mpoxxuBaHHS;
0) BiICYTHIll pik HapOMXXEeHHS Ta AaHi PO Macy Tiia (B
LIbOMY BUMAaAKy HE MOXHa OLIIHUTM Macy Tijla ocoou
HaBiTb TIPpUOIN3HO, a oTKe 1 MJIA);

Distribution of data by groups of quality

In the work it was elaborated a criterion for esti-
mation of the quality of measurement results
(records) of DB of WBC such that to each record
it was assigned one of three quality groups.

The most informatively saturated data were
assigned to the first group, «of high quality». Such
data can be used to conduct works on renewal
individual exposure doses.

To the second group, <«qualitative», it was
assigned all the records for which:

(a) a type of device was not identified;
(b) the name and surname were not indicated,;
(c) the sex of a person was not determined.

Records from the group «qualitative» though
have gaps in certain fields, but they can be renewed
by original sources, hard copies from which the
information was introduced into the electronic file
of DB. Data from the second group can be used in
works on renewal of individualized exposure doses.
Doses evaluated by data of the first and second
groups can be used for epidemiological and other
scientific investigations.

To the third group, «small-qualitative», it was
assigned the records for which:

(a) settlements of residence is not determined;

(b) the birth year and weight are missing (in this
case it is impossible to estimate the weight, even
approximately, and therefore, MDA as well);
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B) He BKa3aHO aKTUBHICTb padiole3ilo i ii HEMOXIUBO
BiITHOBUTM Ha IiACTaBi iHIIWX HASIBHUX JAHUX.

JlaHi TpeTbol Irpynu MOXKYTb OyTU BUKOPUCTaHi MJisl
OLIIHKM ycepeIHEeHUX (3a pailoHOM MPOXMBAHHS, BiKO-
BUMMU I'pyllaMU TOIIIO) MOKa3HUKIB.

Ha puc. 4 npeacrabneHo posnofin 3anucis b1 JIBJI 3a
rpyrnamu sIKOCTi.

(c) the activity of radio-cesium is not stated, and it is
impossible to renew it based on other available data.
Data of the third group can be used for estima-
tion averaged (by raion of residence, age groups,
etc.) characteristics.
The diagram in Fig. 4 presents the distribution of
records of DB of WBC by the groups of quality.

100

I svcokoskicHi / high quality
I sxicHi / qualitative
g0 | M wvanoskicHi / low-quality |

BigHOCHa KinbKicTb 3anucise, %
Relative number of records, %

1987-1994

1995-2000 2001-2014

PucyHoK 4. Posnoain 3anucie BJ] JIBJl 3a
rpynamm sKocTi

Figure 4. Distribution of records of DB of

OcHOBHI CHiBBiTHOIIEHHS IS PO3PAaXYHKY PeBi30BaHHUX
J103 BHYTPIllIHHOTO ONPOMiHEHHS

baza nmanux JIBJI-BuMiptoBaHb MIiCTUTbL TOJISI, 1€
30epiraloTbCsl BEAMYMHM [03 BHYTPILIHLOTO OII-
poMiHeHHs (iHAUBiAyaibHi piuHi no3u Bix *'Cs ta **Cs
Ta cymapHa no3a DEF ). 11i no3u po3paxoByBajIuch 3 BU-
KOPUCTAHHSIM J030BUX Koe(illiEHTIB HAa OAMHUIIIO
BMICTy aKTMBHOCTI pPagiOHYKJiAiB 1ie3it0, aje L5l MeTOo-
JUKa Hapa3si 3acTapina. Tomy Oyno po3paxoBaHO peBi30-
BaHi 1031, SIKi BUKOPUCTOBYIOTh pehepeHTHI 3HAaYEHHS
napaMmeTpiB MeTaboJli3My Ta aHTPOIIOMETPUYHI Mapa-
METpHU JIOAWHU, peKOMeHIoBaHi y myomikamisx MKP3
[15—16]. Piyna cymapHa [g03a BHYTPIlIHBOI'O OITPO-
minenns DIRP (m3B-pik') Bin '’Cs ta '**Cs, poszpaxoBy-
€ThCs 3a pesyabTatamu JIBJI-BuMiproBaHb BMiCTy 3a3Ha-
YyeHUX pamgioHyKmimiB — Qcs7 Ta Ocss (BK) y ipumymeHHi
PiBHOBAXKHOTO BMICTY pajiolie3ilo BIPOIOBX POKY:

WBC by the groups of quality

Main relations for evaluation of revised internal
exposure doses

Database of WBC measurements contains the fields
where it is saved the values of internal exposure doses
(individual annual doses from *’Cs and **Cs and to-
tal dose D2B). These doses were evaluated using the
dose coefticients per unit of content of cesium radio-
nuclides, but now that methodology went out of date.
That is why it was evaluated the revised doses that
used reference values of metabolism parameters and
anthropometric human parameters recommended in
publications of ICRP [15—16]. Annual total internal
exposure dose DICRP (mSv - year') from '¥Cs and
134Cs is evaluated by results of WBC measurements of
content of above-mentioned radio-nuclides, QOcs;
and Qcs (Bq) under the assumption about uniform
content of radio-cesium during a year:

ICRP _
Ds=™" = Qc¢s7 + Qcs7 ()
Me9e
ICRP __ age age ICRP
DE7" = Qesr - ecsy - (Acs” + Arcer) - Mage 3)
DB
Mage
ICRP __ age age ICRP
Dcsa™ = Qcsa sy (;{CS + Ar,Cs4) ) Me9e )
DB
ne ec9% ta e;??— nosa BHyTpILIHBOTO onpoMiHeHHst Ha  where eldr and e. Y7 is internal exposure dose per

OIMHMIIIO HaJXOMXKEHHS IS BIKOBOI rpymu age Bim *’Cs
ta **Cs, BigmosinHo, 38 Ha 1 bk HagxomxkeHHs [16];

unit of intake for the age group age from 'Y'Cs
and **Cs, respectively, Sv per 1 Bq of intake [16];
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Agf ¢ — KOHCTaHTa 0i0JIOTiYHOTrO HAMiBBUBEAEHHS LIE3i10

3 opraizmy JoguHu, go6a' (tabim. 9); Acss = 6,30E-05
Ta Arcst = 9,20E-05 — KOHCTaHTHU palioaKTUBHOTO PO3-
nazny Cs Ta '*Cs, BiINOBiIHO, 106a™". M, — pedepe-
HTHAa Maca TijJa JIOAMHM BiKy age, peKOMEHIOBaHa
MKP3, kr (1abm. 9); My3°— Maca Tisa ocodu 3 6asu 1a-

Hux JIBJI-BuMiproBaHb, KI.

Ta6nuusa 9

AcS¢ is the constant of biological half-life of cesium
excretion from the body, day™' (see Table 9); Arcs7 =
6,30E-05 and A.cese = 9,20E-05 are constants of
radioactive decay of '’Cs and '*Cs, respectively,
year'; Mgy, is reference weight of a person from
the age group age, which is recommended by
ICRP, kg (see Table 9); M5¢ is the weight of a per-

son from database of WBC measurements, kg.

Bik-3anexHi napametpu metaboniamy uesito B opraniami ntoguHu, pekomeHgoeaHi MKP3

Table 9

Age-depedent parameters of cesium metabolism in human body recommended by ICRP

BikoBui KoHcTaHTa Gionoriynoro Maca Tina, kr [lo30Bui1 KOediLliEeHT Ha OAUHULIIO
iHTepBa, pokM HaniBBMBEAEHHS LE3il0 3 opraHiamy Weight, kg HapxomkeHHs, H3B/Bk [16]
Constant of biological half-life M,anReP [15] Ingestion Dose Coefficients nSv/Bq [16]
Age, years of cesium excretion from the body YONOBIKM WiHKM for/mna '¥’Cs, for/mna **Cs,
2% po6a' / day males females el el
0 0,043 6,0 5,6 21 26
1-2 0,053 10 10 12 16
3-7 0,023 19 19 9,6 13
8-12 0,014 32 32 10 14
13-17 0,0075 56 53 13 19
18+ 0,0063 73 60 13 19
PE3VJIBTATU TA OBTOBOPEHHA RESULTS AND DISCUSSION

3 BukopuctaHHsMm wmoneli (2)—(4) 3a manumu JIBJI-
BUMIipIOBaHb OyJ0 pPO3paxoBaHO pEBI30BaHiI 103U
BHYTPILIHBOTO OMpoMiHeHHs. 103U po3paxoByBaUCh
1151 koxkHoro JIBJI-BumiproBaHHs, iH(opMallist Ipo sike
mic/isl MPOBEACHHS PEBi3il 3ad0BOJIbHSAIA HACTYITHUM
yMOBaM:

> HII npoxuBaHHsA ocoOu, palioH 4Mi 00JIaCTh 3HAXO-
JThCS HA TEPUTOPIi YKpaiHu;

> 3HaueHHs y noii ACT_CS_137 (BenuumHa BMiCTy
iHKopriopoBaHoro '¥’Cs) OLIblIe HYJIS;

> BCTAHOBJIEHO BiK 0OCOOM, y SKOI TIPOBOJUJINCS
BUMIipIOBaHHS;

> 0coba Hapoauach 10, ad0 y pik MPOBEACHHSI BUMi-
PIOBaHHS;

> Maca TiJla 0cOOM BiJIOBigAE€ ii BiKYy.

TakuMm KpuTepisiM 3aJ0BOJIBHSIOTh BCi 3amucH, $Ki
BigHeceHi 10 1-1 Ta 2-1 rpyIl SIKOCTi, a TAKOX OKpeMi 3a-
nucu 3-1 rpynmu gKkocTi. Po3paxoBaHa 3a MoAeio
(2)—(4) BHYTpilIHA cymMapHa Bia pazioizoromiB ’Cs Ta
1%Cs nosza (DLRP) zanmcyBanach y HOBOCTBOpPEHE ITOJIE
DSM_MSV_RV. byno npoBeneHe MOPiBHAHHS 103U,
AKa 3HAXOAUThCA y 6a3i nanux ( DE? ) Ta pozpaxosanoi y
npoueci pesizii ( DICRP). Jlna koxHoro 3anucy po3paxo-
ByBasioch BinHomeHHst D28 /DIRP qxe ycepenHioBantoch
3a TEPUTOPIEIO Ti€T UM iHIIOI 00J1aCTi, YaCOBUM iHTEpBa-
JIoM i Bikom ocobn (Tab6sm. 10).

Using the model (2)—(4), by the data of WBC
measurements it was evaluated the revised internal
exposure doses. The doses were evaluated for each
WBC measurements, information about which
after conducting the revision satisfied the follow-
ing conditions:

> settlement of residence of a person, raion or
Oblast are located at the territory of Ukraine,

> the value in the field ACT _CS_137 (the value of
content of incorporated '’Cs) is greater than zero,
> it is determined the age of a measured person,
> a person was born either before or in the year of
conducting a measurement,

> the weight of a person corresponds to his/her
age.

All the records assigned to the 1* and 2™ groups
of quality, and also separate records of the 3™ group
of quality, satisfy such criteria. Evaluated by the
model (2)—(4) total internal doses from isotopes
Cs and '**Cs (DL¢RP) were written to the newly cre-
ated field DSM_MSV_RV. It was made a compari-
son of the dose from the database (D) and the one
evaluated as a result of revision (DLRP"). For each
record, the ratio D22 /DRP was computed, which
was averaged by the territory of this or that Oblast,
time interval and the age of a person (see Table 10).
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Ta6auusa 10
YcepeaHeHi 3a yacoBMMM iHTepBanamm BigHOLWEHHA 3HaYeHb iIHAUBiIAYaNbHOT A03M, WO MiCTUTbCA Yy 6a3i faHUX
NBN-BumipioBanb ( D25) o pospaxosaHoi po3u (DLRP ) B okpemux o6nactax Ykpainu

Table 10
Averaged by time intervals, ratio of individual dose contained in the database of WBC measurements (D25)
to evaluated dose (DI‘RP) in separate Oblasts of Ukraine

Litn (< 18 pokis) / children (< 18 years) Ropocni (> 18 pokie) / adults (> 18 years)

Yacoswii nepioa,

POKM Kinbkictb DL KinbkicTs DP"
Time interval, JIBJ1-BumipioBaHb DICRP JIBJ1-BumMipioBaHb DICRP
years Number of WBC b Number of WBC )
measurements cepegHe/mean STD cepegHe/mean STD
Xutomupcbka 06n. / Zhytomyr Oblast

1987-1990 63 550 0,81 0,9 106 299 0,90 0,9

1991-1994 4087 1,41 0,64 9870 1,24 0,42

1995-2014 112 474 1,37 0,33 215120 1,14 0,07

Kuiecbka o6n. / Kyiv Oblast

1987-1990 10 328 1,09 0,87 16 176 1,07 0,93

1991-1994 12 209 1,64 0,75 13 885 1,39 0,47

1995-2014 122 559 1,37 0,49 133 643 1,12 0,09

PiBHeHcbka 06n. / Rivne Oblast

1987-1990 22750 0,78 0,59 19116 0,89 0,63

1991-1994 2808 1,65 0,53 1751 1,32 0,59

1995-2014 148 993 1,34 0,32 100 120 1,13 0,05

YepHiriscbka 06s1. / Chernihiv Oblast

1987-1990 2524 0,68 0,69 3 560 1,60 1,9

1991-1994 6 1,45 0,18 I 1,54 0,32

1995-2014 21005 1,35 0,33 42940 1,13 0,08

IHwi 06xn. / Others Oblast

1987-1990 2 460 2,22 2,41 5612 0,75 1,42

1991-1994 8 855 1,83 0,88 5612 2,38 1,72

1995-2014 69 607 1,35 0,32 108 707 1,13 0,05

Bci o6nacti Ykpaiuu / All Oblast of Ukraine

1987-1990 101 612 0,86 0,94 150 645 0,93 1,1

1991-1994 27 965 1,67 0,82 31195 1,52 1,04

1995-2014 474 638 1,35 0,37 600 530 1,12 0,08

VY nepii yotupu poxku (1987—1990 pp.) micnsg aBapii
Ha YAEC y ZKutomupchekiit i PiBHEHCHKI 001aCcTSIX Ta B
LijoMy TI0 YKpaiHi iHAWBiAyajdbHA 103a BHYTPILLIHHOTO
orpoMiHeHHs, 1110 Mictuthes y BJI JIBJI, B cepenHbOMy
€ Ha 7—22 % HUXY0I0 peBi30BaHOI HO3U SIK AJIS OiTel Ta
MiTTKIB Mojlogmmx 18 pokKiB, Tak i WIS JOpoCInX. Y
KwuiBchbkiit 006acTi, HaBMakM, peBi3oBaHa J03a € MEH-
oo Ha 7—8 % Binm mo3u, mo Mmictutecst y BJ1 JIBJI. ¥V
YepHiriBcbKiil 06yacTi y 3a3HaYeHUId mepiod M ocid
Motonmux 18 pokiB peBi3oBaHa 103a € B cEpeAHLOMY Ha
32 % Ginbmoro Bin qo3u B JIBJI, a mig nopociaux — Ha
60 % menmoro. g miteit Ta miTiTKIB iHIIMX obJacTei
no3a B JIBJI B cepenHboMy Maiixke y 2 pa3u Oiiblia
pEBi30BaHOI.

Y mopanbiui nepiogu y Bcix o0jacTax YKpaiHu 1o3a
B/1 JIBJI mepeBuiyBaia peBizoBany Ha 12—55 % mist no-
pocnux Ta Ha 45—85 % muig AiTeii Ta MiAUTITKIB MOJIOALIIMX
18 pokis. I[Tpu ubomy B 1991—1994 pp. ug pizHuis oyna
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In first four years (1987—1990) after the accident at
CNPP, in Zhytomyr and Rivne Oblasts and in the
whole in Ukraine individual internal exposure dose,
that is contained in DB of WBC, in average is 7—22 %
lower than the revised dose, for children and adoles-
cents younger than 18, as well as for adults.
Contrarily, in Kyiv Oblast the revised dose is 7—8 %
smaller than the dose contained in DB of WBC. In
Chernihiv Oblast, during the above-mentioned peri-
od for persons younger than 18 the revised dose is in
average 32 % larger than the dose of DB of WBC, and
for adults it is 60 % smaller. For children and adoles-
cents of other Oblasts, the dose of DB of WBC is in
average almost 2 times larger than the revised one.

In subsequent periods in all the Oblasts of
Ukraine the dose of DB of WBC exceeded the
revised one at 12—55 % for adults and at 45—-85 %
for children and adolescents younger than 18.
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HailoinbLow, a B nogaabmoMy (1995—2014 pp.) BoHa
3MEHIIUIACh.

VY Tabn. 11 npeacraBlieHO ycepeaHEHi 3a 4YaCOBUMU
iHTepBajaMHM pPEeBi30BaHi JO3M BHYTPIlIHBOTO OIPOMi-
HEHHs, po3paxoBaHi 3a faHuMu JIBJI-BuMiproBaHb T
ocid mononux 18 pokiB Ta AOPOCHUX.

Ta6nuusa 11

At that in 1991—-1994 this difference was the
largest, and then in 1995—2014 it decreased.

Table 11 presents averaged by time intervals
revised internal exposure doses that are calculated
by the data of WBC measurements for persons
younger than 18 and for adults.

ICRP

VYcepeaHeHi 3a yacoBumu iHTepBanamMu Ta BiKOM 0ci6 peBi3oBaHi f03M BHYTpilWwHbOro onpomiHeHHa Dy,

po3paxoBaHi i3 3actocyBaHHAM KoediuieHTiB MKP3 [16]
Table 11

Averaged by time intervals and persons’ age revised internal exposure doses

coefficients of ICRP [16]

DRP  evaluated using

Yacoswii nepioa,

[o3sa, m38/pik / dose, mSv/year

poku Litm (< 18 pokiB) / children (< 18 years) Dopocni (> 18 pokiB) / adults (> 18 years)
Time interval, years cepepHs / mean STD cepepHsi / mean STD
Xutomupcbka 06n. / Zhytomyr Oblast
1986’ 2,86 6,1 3,70 6,3
1987-1990 0,42 0,87 0,47 1,08
1991-1994 0,19 0,34 0,25 0,44
1995-2014 0,09 0,29 0,14 0,27
Kwiecbka 06n. / Kyiv Oblast
1986 0,73 19 0,76 19
1987-1990 0,22 0,39 0,38 0,96
1991-1994 0,04 0,08 0,11 0,33
1995-2014 0,07 0,17 0,76 0,26
PisHeHcbka 06n. / Rivne Oblast
1986' 2,08 3,2 0,96 1,08
1987-1990 1,18 2,04 0,90 1,55
1991-1994 1,12 1,14 1,11 1,32
1995-2014 0,14 0,24 0,22 0,33
YepHiriscbka 06s1. / Chernihiv Oblast
1986 1,11 1,9 0,46 0,87
1987-1990 0,45 1,6 0,50 0,89
1991-1994 0,02 0,009 0,04 0,07
1995-2014 0,04 0,04 0,05 0,11
IHwi o6n. / Others Oblast
1986 0,80 1,52 0,29 0,41
1987-1990 0,12 0,34 0,17 0,68
1991-1994 0,04 0,06 0,04 0,08
1995-2014 0,06 0,06 0,08 0,09

Mpumitka. 'BennymHa 03n noTpebye NoAanbLLIOrO YTOYHEHHS.
Note. 'Dose should be improved.

3a pesynbratamu JIBJI-BuMipioBanb y 1986 p. Haii-
Oifblli J03M BHYTPIllIHBOIO OIMNPOMIiHEHHSI OTpUMAIU
MeukaHUi 2Kutomupebkoi obutacti. Jlo3u 1986 p. y ocio,
SKi MeIIKaJd Ha TepUTOopil iHIMX objacTeir YKpaiHu, B
cepeaHbOMY He MepeBUITyBaIM 1 M3B.

YV HactyrHi poku micist 1986 p. mo3a BHYTPIIIIHBOTO OIT-
poMiHeHHST 3HaYHO (Y 2—7 pasiB) 3MEHIIMIACh. Y TEepiof
1995—2014 pp. ycepenHeHa 103a IIPaKTUYHO HE TTEPEBUIILY-
Basia 0,1 M3B JUTS BCiX BIKOBMX TPYIT HACEJIEHHST palioaKTHB-
HO 3a0pynHeHuX objacteit Ykpainu. Ha puc. 5 npencrasie-
Ha IMHaMiKa J03 BHYTPILlIHbOTO OIIPOMiHEHHSI 32 JaHUMU

By results of WBC measurements in 1986, the
largest internal exposure doses were obtained by
residents of Zhytomyr Oblast. The doses of 1986
for persons residing at the territory of other Oblasts
of Ukraine in average did not exceed 1 mSv.

In subsequent years after 1986, internal exposure
dose significantly (in 2—7 times) decreased. In the
period of 1995—2014 the average dose practically
did not exceed 0.1 mSv for all the age groups of
population of radioactively contaminated Oblasts of
Ukraine. Figure 5 presents the dynamics of internal
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Figure 5. Time dynamics of average revised internal exposure doses evaluated by results of WBC measurements

that are saved in the database of NRCRM

JIBJI-BuMipioBaHb 151 MelIKaHUiB 2KUTOMUPCHKOI,
Kwuiscbkoi, PiBHEHCBHKOI i UepHiriBCbKO1 001acTeil.

ITixoBi MigBUILNEHHSI BEJIMYMHU 103U BHYTPILLIHHOIO
OIIPOMiHEHHS MPAKTUYHO 10 BeJudruHU 1986 p., sKi cIio-
CTEpiraloTbCs B OKPEMMX OOJIACTSX, Ha Hally IYMKY,
MOB'13aHi 3 MPUITMHEHHSIM 3aCTOCYBaHHS KOHTP3aXOIiB i
caMoOOMeXXeHb MELIKAHIIIB palioaKTUBHO 3a0pYyIHEHUX
TEPUTOPIilt TIpU BXKUBAHHI MPOAYKTIB XapuyBaHHS Miclie-
BOI'O BUPOOHMIITBA, JIICOBUX 4Til Ta rPUOiB.

BUCHOBKU

Y po6oTi 6yno nipoBeaeHo pesizito b/l JIBJI, a came:

> JIaHi, SKi 30epiraloThCsl Ha MaIrepoBUX HOCiSIX OYJI0
TMepeHeceHOo B eJIeKTPOHHY (hOpMY;

> BUKOHAHO IMepeBipKy KOPEKTHOCTI, BiIMOBIAHOCTI Ta,
10 MOKJIUBOCTI, BiTHOBJIEHHS BigCcyTHiX 1mojiB B/I;

> Ha OCHOBI Cy4YaCHUX HAyKOBUX AaHUX YIOCKOHAJEHO
MOJAEIAb O03M BHYTPIIIHBOIO OIIPOMIiHEHHS, sKa
OLIIHIOEThC 3a pe3yabTatamu JIBJI-BuUMiproBaHb.

exposure doses by WBC measurements for residents
of Zhytomyr, Kyiv, Rivne and Chernihiv Oblasts.
Peak increasing of the value of internal exposure
dose practically to the value of 1986 year, which
are observed in separate Oblasts, in our opinion are
related to stopping of usage countermeasures and
self-restrictions of residents of radioactively con-
taminated territories in consuming of meal of local
production, wild berries and mushroomes.

CONCLUSIONS

A revision of DB of WBC was made, namely:

> data saved in paper format were transferred into
electronic form,

> it was checked the correctness, correspondence
and, if possible, missing fields of DB were renewed,
> based on modern scientific data, the model for
internal exposure dose, which is estimated by
results of WBC measurements, was improved.
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EPIDEMIOLOGY

AND DOSIMETRY

PesizoBani 1031 pekoHcTpyiioBaHo aig 1 386 585 3a-
nuciB b/l JIBJI-BumiproBaHb, iHpopMallisl y IKUX 3a10-
BOJIbHSIE CIIellialbHO PO3POOJEHUM KPUTEPisIM OLIIHKU
sgkocti pe3yabraTiB JIBJI-BuMiproBanb. Cepen Hux 604
215 3anuciB BinnosigatoTsh JIBJI-BUMiproBaHHSIM, TPO-
BEACHUM cepell AiTei Ta MiiIiTKiB Mojioaux 18 pokKiB,
a 782 370 3ammciB CTOCYIOTHCS JOPOCINX MEIIKaHIIiB
Vkpainu, OinblIiCTh 3 SKUX TIpoxkuBae y KuTo-
mupcbkiil, KuiBchbKiit, PiBHeHCBKi Ta YepHiriBchbKiil
00JIacTsIX.

OTpuMaHi pe3yabTaT! € BaXJIMBUMU ST TIOJAJIbIINX
pOoOIT 3 yIOCKOHAJIEHHS MOJeJIeil po3paxyHKYy IacropT-
Hux [1] mo3 Ta iHOAMBiAyadi30BaHUX 03 OMPOMiHEHHS
cy0'exTiB, 3apeecTpoBaHUX y epKaBHOMY peecTpi YK-
paiHu oci0, SIKi ocTpaxaanyd BHaCaAig0K YopHOOUIbCh-
Koi katactpodu [17—19]. H030Bi OLIHKHA MOXYTh OyTH
BUKOPUCTaHi AJs eMiAeMioJIOTiYHUX, KIIIHIYHMX Ta
IHIITUX JOCHiI>KEHb.

BasunicTb

PobGora BukoHaHa 3a ¢iHaHcoBoi minTpumku Haitio-
HaJIbHOI aKaneMii MeAMYHUX HayK YKpaiHu, Tep>KaBHUMI
peectpauiiinuii Ne HAP 0116U002475.
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The revised doses have been reconstructed for
1,386,585 records of DB of WBC measurements,
information about which satisfies especially elabo-
rated criteria for estimation of quality of WBC
measurements. Among them 604,215 records cor-
respond to WBC measurements conducted for
children and adolescents younger than 18, and 782
370 records relate to adult residents of Ukraine,
most of who resides in Zhytomyr, Kyiv, Rivne and
Chernihiv Oblasts.

Obtained results are important for subsequent
works on improving the models for evaluation of
passport doses [1] and individualized exposure
doses of subjects registered in Ukrainian State
Register — of persons that affected due to
Chornobyl accident [17—19]. The dose estimates
can be used for epidemiological, clinical and other
investigations.
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