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BIJHOBJIEHHA, BEPU®IKALIIA TA AHAJII3 PE3VYJIBTATIB
JBJI-BUMIPIOBAHD 1986 P., 1110 BHECEHI 10 EJTEKTPOHHOI
BA3N Y 2019-2021 pp.

MeTo focnimKeHHs € BAOCKOHANEHHS eNeKTPOHHOT 6a3u aaHux JIBJ1-eumiptoBaHb 1986 p. WAAXOM BHECEHHS HOBOT
iHdhopMmauii 3 nanepoBux HOCiiB, BifHOBNEHHSA iHPOpMALiiHUX NporanuH, Bepudikauis Ta aHani3 HOBOyBeAEHUX Aa-
HUX, PeBi3if 403 BHYTPilWHbOrO ONPOMiHEHHS, BU3HAYeHMX 3a pe3ynbratamu JIBJ1-eumiptoBaHb 1986 p.
Marepianu i metoau. MNpu nposeneHHi y 2013-2015 pp. pesisii 6a3u gaHux (b)) pesynsratis JIBJ1-BumipioBaHb
1986-2014 pp., byno BUABNEHO BENUKWIA 06CAT mManepoBux HOCITB 3 iHopmauieto npo JIBJ1-BuMiptoBaHHs, y TOMY
yuncni i 1986 p., siKi He 6ynu BHeceHi [0 enekTpoHHOi bJl. Maneposi Hocii Gynu cuctemaTU30BaHi i ynopsaKoBaHi 3a
NoKa3HMKaMm: MicLie NpOXXMBaHHA 0cobM Ta Micue npoBefeHHs JIBJ1-BMMiptoBaHHSA; opraHisallis Ta oneparop, ki io-
ro NPOBOAMIMW; BUMiplOBaNbHUI 3acib Ta Aata BUMiploBaHHA. [1ns 3py4Horo nepeHeceHHs iHhopmaLii o enekTpoH-
Hoi B[] 6yno fOAaTKOBO CTBOPEHO (opMy, fika iCHYE AK onuis B icHyto4oMy nporpamHomy komnnekci Silbody (Bepcis
19.0.9). [lo3n BHYTPilWHLOIO ONPOMiHEHHs Bif pagioLesilo YOPHOOUIBLCLKOrO MOXOAKeHHs y peBizoBaHiit B[, JIBJI-
BUMiptoBaHb 1986 poKy po3paxoByBannCh i3 3aCTOCYBAHHAM €KONOro-f03MMETPUYHOT Mogeni mirpauii pagiouesito y
HABKOMIMWHbOMY CEPEAOBULLT Ta MOAEeNi MeTaboni3My paaiouesilo B opraHiami ntoauHu. Y po6oTi BUKOPUCTAHO MaTe-
MATWUYHi, CTaTUCTUYHI METOM AOCHIIKEHHS.
Pesynbratun. Y 2019-2021 pp. fo enektpoHHoi b/l pe3ynetaris JIBJ/I-BumiptoBaHb 1986 p. noaatkoBo BHeceHo 35 319
3anucis, wWo 36inbwuno ii 0bcar y 2,2 pasa. 34e6inblWworo e faHi Npo pe3ynsTati LOCHifAKeHb MelwKaHLiB KuiBcbKoi,
Xutomupcbkoi, loHeubkoi, Yepkacbkoi, Ogecbkoi, IBaHo-PpaHkiBcbKOi, PiBHEHCbKOT 06NnacTeil. BctaHoBNEHO iH(Op-
Mauilo Npo BUMiptoBanbHi 3aC006M, 3aCTOCOBAHI NpW NPOBEAEHH BUMiptOBaHb i, BIANOBIAHO, MiHiMaNbHO-[ETEKTOBAHY
aktuBHictb (MOA) ansa 27 119 3anucis (76,7 % Big ycix HoBoyBefeHux). BigHoBneHo iHdopMmaLito npo macy Tina Bcix
AOCNiaKeHUX ocib. BUKOHaHO po3paxyHOK 3HaYeHb BMicTy iHKOpnopoBaHux pagioHykniais **’Cs Ta *“Cs pns BCix HO-
BoyBeaeHux y bJ] 3anucis. lpoBeaeHo aHani3 sKkocTi BigHOBAeHOT iHopMauii. lo rpynu 1 — «sKicHi», BigHeceHo 18
598 3anucie (53 % Big ycix HOBOYBeAEHUX), O Tpynu 2 — KYMOBHOSAKICHI» — 16 685 3anucis (47 % Big ycix HOBOyBe-
AeHux) i nuwe 36 3anucis (0,1%) BigHECEHO [0 TPyNU 3 — «HU3bKOAKiICHiI». Po3paxoBaHO [03M BHYTPilHLOMO ON-
pOMiHEHHs Anf BCix 0cib, y skux npoBogunuck JIBJ1-eumipioBaHHs y 1986 p. (BKIIOYHO 3 HOBOYBeAEHUMM 3anMcamu).
[lo3y, sika He nepesuwye 1 m3B, otpumano 80 % popocaux (ctapwmx 20 pokis), a Takox 73 % ocib monopwux 20
pokKiB.
BucHoBku. [lo 6a3n ganux JIBJl-eumipioBaHb foaaTkoBo BHeceHo 35 319 3anuciB npo pe3ynbTaTii BUMiptoBaHb, BU-
KoHaHux y 1986 p. HoBoyBefeHa iHpopmalis BepudikoBaHa Ta po3noaineHa 3a rpynamu sakocti. Po3paxoBaHi Ha oc-
HOBI LUMX AaHWX THAMBIAYANbHI 403U ONPOMiIHEHHSA MOXYTb OYTU BUKOPUCTAHI AN NOAANbIINX HAYKOBUX JOCTiAXKEHb.
KniouoBi cnoBa: 6asa faHux, NiYnAbHUK BUNPOMiHIOBAHHA Nt0AUHM, pe3ynbTati JIBJ1-BuMipioBaHHsA, YopHoOMAbCbKa
aBapis, 403a BHYTPilWHLOrO ONPOMiHEHHS.
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RECONSTRUCTION, VERIFICATION AND ANALYSIS OF RESULTS
OF WBC MEASUREMENTS DATED 1986 THAT WERE INPUTTED
TO ELECTRONIC DATABASE IN 2019-2021

Objective of research is to improve the electronic database of WBC measurements dated 1986 by inputting of new
information from paper carriers, reconstruction of information gaps, verification and analysis of new entered data,
revision of internal exposure doses that are based on results of WBC measurements dated 1986.
Materials and methods. In 2013-2015 during a revision of databases (DB) of WBC measurements results dated
1986-2014, it was discovered a great amount of paper carriers with information about WBC measurements, includ-
ing the ones dated 1986, that were not inputted to the electronic DB. The paper carriers were systematized and
ordered by the following indicators: place of residence of a person and place of WBC measurement, institution and
operator that made the measurement, measurement device and date of measurement. For a comfortable inputting
of the information to the electronic DB, it was additionally created a form which exists as an option in existing pro-
gram complex Silbody (Version 19.0.9). In the revised DB of WBC measurements dated 1986 internal exposure doses
from radio-cesium of Chornobyl origin were computed based on an ecological and dosimetric model for radio-cesium
migration in environment and a model for radio-cesium metabolism in human body. In the work, mathematical and
statistical methods of research were used.
Results. In 2019-2021 additionally 35,319 notes were inputted to the electronic DB of WBC measurement dated
1986, and as a result its volume increased in 2.2 times. Mostly those are data on results concerning residents of Kyiv,
Zhytomyr, Donetsk, Cherkasy, Odessa, Ivano-Frankivsk, and Rivne Oblasts. It was established the information on
measurement devices and respectively on the minimal detected activity (MDA) for 27,119 notes (76.7 % of all new
entered). Information is reconstructed about the body mass of all persons under investigation. Evaluation is made
for values of intake of incorporated radionuclides **’Cs and **“Cs for all new entered to DB. Quality of reconstructed
information was analyzed. To group 1, «qualitative, it was classified 18,598 notes (53 % of all new entered), meas-
urements in 1986 (including new entered). Dose not exceeding 1 mSv was obtained by 80 % of adults (older than
20), as well as 73 % of persons younger than 20.
Conclusion. To DB of WBC measurements, it was additionally inputted 35,319 notes on results of measurements
dated 1986. New entered information is verified and distributed by the quality groups. Individual exposure doses
evaluated based on those data can be used for further scientific research.
Key words: database; whole body counter of exposure; results of WBC measurement; Chornobyl accident; internal
exposure dose.

Problems of Radiation Medicine and Radiobiology. 2021,26:199-218. doi: 10.33145/2304-8336-2021-26-199-218

BCTYII INTRODUCTION

Y 2013-2015 pp. ipu BUKoOHaHHI HayKoBo-mochimHoi  In 2013—2015 in the process of scientific research
pobotu 3 peBisii 6a3m mannx (b/1) pe3ynbratiB BuMmipio-  on revision of DB for results of measurements
BaHb, TIpoBeaeHuX micsiss YopHOOMIbCHKOI aBapii 3a 1o-  made after the Chornobyl accident by whole body
MOMOroOI0 JIYMJIBbHUKIB BMUIIPOMiHIOBaHHS doauHU  counters of exposure (WBC), it was it was discov-
(JIBJI), Oymo BusBIIEHO BelMKMII oOcsar marepoBux ered a great amount of paper carriers with infor-
HociiB 3 iHpopMatieio po JIBJI-BumipioBanHs, gki He  mation about WBC measurements that were not
Oynu BHeceHi mo enekTpoHHoi B/l [1, 2]. Haiibinem  inputted to the electronic DB [1, 2]. Among dis-
IIiIHHOIO cepel BUSIBICHUX MaHUX € iHdopMallis rpo no-  covered data, the most valuable is information on
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31 OINPOMIHEHHS, OTPMMaHi HaceJeHHSIM YKpaiHu Bil
«4OPHOOUJIBCHKOI» KOMIOHEHTH y 1986 poui. Bonu
BHOCSITH CYTTEBHUI BKJIaJ Y HAKOIMMYEHHS iHAMBiIyalb-
HOI 1031 OINpPOMiHEHHS, 110 copmyBajacs 3a Imiciasia-
BapiiiHuit niepion 3, 4].

OpnHak, caMe 1g iH(opmallisl € HalOLIbII MPOOIEM-
HOIO He TIJIbKU 4Yepe3 SIKIiCThb 30epiraHHsl IarepoBUX
HOCIiB, Ha IKMX BOHA 3allucaHa, aje il 1010 JOCTOBIp-
HOCTIi pe3y/IbTaTiB BUMipIOBaHb i METO/IB IX peecTpallii.
ITanepoBi HOCi1 3HaXOISThCSI HE B HAWKpallloMy CTaHi —
Ha OKPEMUX JIMCTaX YOPHUJIA MOTbMSIHIJIU, BULIBLIU, Ye-
pe3 Hepo30ipaMBHUil MOYEPK BaXKKO PO3iOpaTH 3amucaHy
iHdopmalio. B okpeMux mamnkax JMCTA Oy MepeMi-
11aHi i 30epiraarch 6e3 yrmopsiaKyBaHHS 3a Oyab-IKUMU
O3HaKaMu, 110 CYTTEBO YCKJIAIHIOBAJIO BUKOPUCTAHHS
LIUX JaHUX JUISI HAYyKOBUX JOCJIiIKEHb.

ITocTtana 3agaya peTeJIbHOTO po300py MaIrepoBUX HO-
ciiB, iXx cucreMaTu3alii, mepeHeceHHs iHdopMalii B
eJiekTpoHHY BJI, mepeBipKu ii KOPEKTHOCT, JOMOBHEH-
Hs Ta, 32 MOXJIMBOCTI, BiIHOBJIEHHS BiICYyTHBOI iH(hOp-
Mallii 3 METOIO TMOKpAIeHHS SIKICHOI XapaKTepUCTUKU
KOXHOTrO BMMipy i OTpMMaHHSI JOCTOBIpHUX T030BUX
OLIiHOK.

META JOCJIJIZKEHHA

MeToro OOCHigKEeHHSI € BIOCKOHAJIEHHS E€JICKTPOHHOI
6a3u ganux JIBJI-BumMipioBanb 1986 p. IUISIXOM BHECEH-
HsI HOBOI iH(popMallii 3 marnepoBUX HOCIiB, BiZTHOBICHHS
iHopMaLliiHUX TTporaJInH, BepudiKallis Ta aHali3 HO-
BOYBEICHUX MaHUX, PEBi3is M03 BHYTPILIHHOIO OII-
POMiHEHHSI, BU3HaUeHMUX 3a pesyibraramu JIBJI-Bumi-
proBaHb 1986 p.

MATEPIAJIN 1 METOJIN

ba3u gaHux pe3ysibraTiB BUMipIOBaHHSI BMIiCTY iHKOPIIO-
poBanux 'Cs Tta **Cs, BM3HAYE€HOIO 3a IOIIOMOTOIO
JIBJI Ta piuHi 1031 BHYTPIillTHBOTO OMPOMiHEHHSI, CHOp-
MOBaHi 3a paXyHOK iX iHKopHopallii, 30epiraloTbcsl y
BUTIAI aiiniB popmary dbf.

Crpykrtypa 6a3u gaHux Bkiodae 41 mone [1, 2] 3 iH-
dopmauiero mpo:
> MAaCIOPTHi Ta OiOMETpUYHi AaHi BUMipIOBaHOI OCO-
ou;
> 3ac00M Ta YMOBHU TIPOBEICHHS BUMipIOBaHHS;
> T1apaMeTpy Ta pe3yJIETaTH BUMipIOBaHHSI.

ITanepoBi Hocii 3 pesynsratramu JIBJI-BuMipioBaHb
30epiraloTbCsl y BUIJISIAL: PYKOMMUCHUX OJIaHKiB-aHKET
CTaHIapTHOTO 3pa3Ka, 3alIOBHEHUX KYJIbKOBOIO PYYKOIO
(puc. 1); TaGauUIIb 3 TEYATKOIO OpraHi3allii y po3MideHUX
3araJbHUX 30IIMTaX, IPOLIMTUX HUTKAMU; TaOJIWIb,
pPO3IPYKOBAaHMX HA MAaTPUUYHOMY TIpUHTEPI (puc. 2).

exposure doses obtained by the population of
Ukraine from the «Chornobyl» component in
1986. They make essential impact to accumulation
of individual exposure dose that formed during the
post-accidental period [3, 4].

But namely this information is the most prob-
lematic, not only due to the quality of keeping of
paper carriers where it is written, but also due to
reliability of measurement results and methods of
its registration. Paper carriers are not in the best
state — at separate sheets ink darkened and faded,
and due to illegible handwriting, it is difficult to
make out written information. In separate files
sheets were mixed up and stored without ordering
by any indications, and this made it difficult to use
the data for scientific research.

It was important to carefully sort out paper
carriers, systemize them, input information to
the electronic DB, and check its correctness,
complete and, if possible, reconstruct missing
information in order to improve the quality of
each measurement and obtain valid dose esti-
mates.

OBJECTIVE

Objective of research is to improve the electronic
DB of WBC measurements made in 1986 by
inputting of new information from paper carriers,
reconstruction of information gaps, verification
and analysis of new entered data, revision of inter-
nal exposure doses based on the results of WBC
measurements made in 1986.

MATERIALS AND METHODS

DB of measurement results of intake of incorpo-
rated 'Cs and '**Cs, determined by WBC and
annual internal exposure doses that are formed by
their incorporation are stored as files with exten-
sion dbf.

Structure of DB comprises 41 fields [1, 2] with
information on:
> passport and biometric data of measured per-
son;
> devices and conditions of making measurements;
> parameters and results of measurement.

Paper carriers with results of WBC measure-
ments are stored in a form of: handwritten sheets-
questionnaires of standard form filled with a ball
pen (Fig. 1); tables with a seal of institution in
marked general notebooks sewed with threads;
tables printed out at a matrix printer (Fig. 2).
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PucyHoK 1. PykonucHi Hocii iHdopmauii npo pe-
3ynbratu JIBJI-BuMipoBaHb

Figure 1. Handwritten carriers of information on
results of WBC measurements

71 moJiermeHHs mpolecy HAalTOBHEHHS €JIEKTPOH-
Hoi b/l 3anucamu npo JIBJI-BuMiproBaHHSI pyKOMUCHI
Hocii OyJIu cucTeMaTU30BaHi HACTYITHUM YMHOM:
> 3a MiclieM NpoxkuBaHHS (00J1acTb, palioH, iHOII Ha-
cenenuii myHkt (HIT));
> 3a MicuieM npoBeaeHHs BuMiproBaHHs (HII, yctano-
Ba);
> 3a OpraHi3alli€lo, sika MpOBOAWIA BUMipIOBaHHS;
> 32 BUMipIOBaJIbHUM 3aCO00M;
> 3a OMepPaTOpPOM;
> 3a JaTOIO IPOBENCHHS BUMipIOBaHHS.

JpyKoBaHi HOCii cUCTeMaTU30BaHO 3a:
> MicleM npoxuBaHHs (00JacTb, paitoH, iHoai HIT);
> OpraHi3alli€lo, siKa MPOBOAMJIa BUMipIOBaHHS;
> J1aTOI0 TIPOBEJAEHHS BUMipIOBaHHSI.

Benuxuii o0car naHuX MOTpeOdyBaB CTBOPEHHS 3py4-
HOTro iHTepdeiicy MIs iX MepeHeCeHHs 10 eJIEKTPOHHOL
B/1. Tomy B mporpamuomy cepenonui Silbody for MS
Windows (Bepcia 19.0.9), crBopeHoro B jgabdopaTopii
JIBJI HHIUPM nna nposeaeHHs JIBJI-BuMipioBaHb,
OyJ10 10JaTKOBO PO3p0o0JeHO (pOPMy-OILIito 4151 ONTH-
MaJIbHOTO BBeneHHs maHux (puc. 3). @opma Mae n0-
JaTKOBI IMOJIST 11 BBeAEHHS iH(opMallii po mpuiiam,
opraHizailito, oriepaTopiB, SKi MPOBOIWIN BUMipIOBaH-
H$1, 1Ty BUMipIOBaHHS, (DOH, iHTErpalibHY KiJIbKiCTb iM-
nyJibCiB Yy BUMIpIOBaJIbHOMY €HEepreTMYHOMY iHTepBa-
JIi, iIHTEeHCUBHICTD BiJIJTIKy iMITYJIbCiB, BUMipsSIHY aKTHUB-
HIiCTh, MiHiIMaJIbHO-JIETEKTOBaHY akKTUBHicTb (MIIA),
JI03y OIPOMiHEHHSI Ta TIOXUOKY.

J1031 BHYTPILLIHLOIO ONPOMiHEHHSI pO3paxoOByBaJlu 3
ypaxyBaHHsIM JIBJI-BuMipioBaHb i eKOJIOriYHOI MOoaeTi
(bopMyBaHHS 1031 BHYTPILLIHHLOTO OMTPOMiHEHHSI 3a pa-
XYHOK IIepOpajbHOTO HAOXOIKEHHS 3a0pyIHEHMX
OpPOAYKTIB XapuyBaHHS B OpraHi3M MEILIKaHILIiB paaio-

PucyHoK 2. JlpykosaHi Hocii iHopmauii npo pe-
3ynbratu JIBJI-BuMipoBaHb

Figure 2. Printed carriers of information on results
of WBC measurements

To facilitate the process of filling of the electronic
DB with notes on WBC measurements, the hand-
written carriers have been systematized by:
> place of residence (Oblast, district, sometimes
settlement);
> place of making measurements (settlement,
institution);
> institution that made measurements;
> measuring device;
> operator;
> date of making measurement.

Printed carriers have been systematized by:
> place of residence (Oblast, district, sometimes
settlement);
> institution that made measurements;
> date of making measurement.

Great volume of data needed creation of a comfort-
able interface for inputting of the data to the electronic
DB. Hence in the program environment Silbody for
MS Windows (Version 19.0.9) created at the Laboratory
of Whole Body Counters of NRCRM for making WBC
measurements, it was additionally worked out a form-
option for optimal input of data (Fig. 3). The form has
extra fields to input information on the device, institu-
tion, operators that made measurements, on the date of
measurement, integral number of impulses in the meas-
uring energetic interval, the intensity of counting of
impulses, measured activity, minimal detected activity
(MDA), exposure dose and error in dose.

Internal exposure doses were computed taking
account for WBC measurements and ecological
model for constructing of internal exposure dose due
to peroral intake of contaminated meal to the organ-
ism of residents of territories that are radioactively
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PucyHok 3. Intepdeitc nporpamu Silbody ansa pyuHoro BBogy AaHux

Figure 3. Interface of the Silbody program for manual input of data

aKTUBHO 3a0pymHeHUX BHacigoK aBapii Ha YAEC Tte-
putopiii. Moaenb po3risigae mpoliec Mirpaliii pamio-
HYKJIiZIiB 11€3i10 JIJaHKaMK XapyoBOIo JIaHItoXKa. [1pu
IIbOMY BPaXOBYIOTbCS OCHOBHI TTPOLIECU JTO30YTBOPEH-
Hay 1986 p.: moBepXHEBUIA TUIT 3a0pYIHEHHST POCIIMH-
HOCTI i BiICYTHIiCTb CiJTbChKOTOCITOJAPChKUX KOHTpP3a-
X0/iB. [OJTOBHUMU KOMIIOHEHTAMU pallioHy, Yepe3 SIKi
paniole3iii HAAXOAMB A0 OpraHi3my B lielt mepion, Oy-
JIM KOPOB’ /Y€ MOJIOKO Ta JIUCTOBI OBOYi [5].
OCHOBHMMM MapaMeTpaMM €KOJOIro-I03MMeTpuy-
Hoi Mmozei 1986 p. e:
> INIbHICTh Bunaninb *’Cs Ha rpynTti HITy 1986 p.,
kbk'MZ%
> pedepeHTHI (PYHKIIil 4yacoBOi AMHAMiK1 KOHIIEHT-
paitii '¥’Cs y KOpOB’ST4OMY MOJIOIIi Ta JINCTOBUX OBOYAX
Ha 1 kbx - M? Bunaninb *’Cs Ha rpyHTi, bk - 1'(kr') Ha
Kbk - M2
> N000BE CIIOXMBAHHS KOPOB’SIYOT0 MOJIOKA Ta JIMC-
TOBMX OBOYIB MiCIIEBOTO BHUPOOHUWIITBA ITPEACTABHU-
KaMM BiKOBOI TpPYIH, [0 SIKOI HAJIeXXUTh BUMiploBaHa
ocoba, ja(kr)-goba.

contaminated as a result of the Chornobyl accident.
The model deals with the migration process of cesium
radionuclides along the links of meal chain. At that it
is taken into account the main processes of the dose
forming in 1986: surface type of plants contamination
and absence of agricultural counteractions. Main
ration components, through which radio-cesium
entered the organism at that period, were cow’s milk
and leaf vegetables [5].

Main parameters of the ecological and dosimetric
model of 1986 are as follows:
> density of "*’Cs fallouts at the ground of a settle-
ment in 1986, kBq - m?;
> referent functions of time dynamics of '’Cs concen-
tration is cow’s milk and leaf vegetables on 1 kBq - m™
of "Cs fallouts on the ground, Bq - L'(kg"') on
kBq - m?;
> daily consumption of cow’s milk and leaf vegeta-
bles of local production by representatives of the
same age group, to which the measured person
belongs, L(kg) - day'.
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CymapHa J03a BHYTPIIITHLOTO OIPOMiHEHHSI BPaXOBY-
BaJsia BHECOK pafioizorormriB 1e3io ¥'Cs i **Cs. OcKiJIbKHI
SIK MeTa0oJ1i3M y OpraHi3mi JIIOAMHU, TaK i MirpauiiHi
XapaKTepUCTUKU Y JTOBKIJII ILIMX PaaiOHYKJiIiB He
BiIpi3HSIIOTBCS, TO 3a HAsSBHOCTI OLIIHOK A03 Bif
pazgioizorony 'Cs, nosa Big "**Cs pospaxoByBajach 3a
aHAJIOTI€I0, 3 BUKOPUCTAHHAM (i3WIHNX XapaKTepuc-
tuK '*Cs (mepioa pamioakTHBHOIO HalliBpo3Mauny, 1030-
BUIA KOehillieHT).

PE3VYJIBTATU TA OBI'OBOPEHHS

[Ticns 3aHeceHHs 3amuciB rpo JIBJI-BumiproBanHs 1986 p.
3 TafnepoBUX HOCIiB y ¢aitnu BJI, Oyno nmposeneHo Ie-
PeBipKy BiIMOBiAHOCTI iHDoOpMalliil e1eKTPOHHOI 0a3u Ta
narnepoBUX HOCIIB. Y Ileplly 4yepry posrjisgalu Ko-
PEKTHICTh BBEACHHS MicCllsd MPOKMBAaHHS BUMiprOBaHOI
0oco0Hu, sIKe iMeHTUMIKYEThCS aIMiHICTPaTUBHUM KOJIOM
HaceneHoro nyHkty (HIT). BincytHicth Komy abo iioro
HEKOPEKTHEe 3HAYeHHS IPU3BOAATH 10 HEBU3HAUYCHOCTI
Miclsl TIpOXXMBaHHS TMallieHTa. BukKopucToBylouun
iH(opMallilo 3 TOITYKOBUX CaliTiB Mepexi [HTepHeT Oy-
JIO 10JaTKOBO ITOMOBHEHO Ta BUMpPaBIEHO Kiacuika-
top KoxiB HII. Hogi 3anucu (ix Oys10 BU3HAYEHO TTOHA/,
400) 3peo6inbiroro BigHocuauch 10 HIT Yepkacobkoi, J1o-
HeubKoi, Onecbkoi, ITontaBebkoi, IBaHo-DpaHKiBCHKOI
oGuacreit [6].

byno nepeBipeHO Ta BUIIPABIEHO ITOMUWIKU IIPU BHE-
CeHHi iH(opMallii mpo Miclie BUMipIOBaHHSI 151 BCiX HO-
BOYBEJEHUX 3aMUCiB, MEPETITHYTO HASIBHICTh MPi3BUILI,
iMeH Ta mo 06aTtbKoBi BuMiptoBaHux ocio (ITIb), mpa-
BUWJIBHICTB 1X HanucaHHs. Ha Xanb, yepe3 Hepo30ipJiu-
BUI1 TIOYEpPK OIepaTropa B PYKOIMCHUX HOCIsIX iH(DOp-
Mallii icCHye WMOBIpHIiCTb JOMYIIEHHS TOMWIOK TP 3a-
HeceHHi iHpopMmauii npo IIIb. Oxpema yBara Oyna
npuaieHa YTOUHEHHIO CTaTi JIIDAUHU, sIKa IpoXoauia
BUMIpIOBaHHS, OCKiJIbKM HEBU3HAYCHICTh CTaTi MOXe
MPU3BECTU 1O HETOYHOCTEW IpM BiTHOBJIECHHI iHdOp-
mauii mpo macy Tina. st TUX BUMipIOBaHb, A¢ 3a Qop-
Moo 3anucy I1Ib HeMoxiauBO Oy10 BU3HAYUTHU CTaTh
ocobu (Bimomi nullle iHiliaau, a Mpi3BUIle He BKa3ye Ha
CTaTh JIIOAMHM), Y BiIIOBIZHOMY IIOJi MPOCTaBIsIACh
MO3HaYKa «H» — HEBU3HAYCHO.

BukoHaHa nepeBipKa JaHUX 1100 BiKy OCOOU, 103BO-
JIWJIa BUSIBUTU HE3HAUYHY KiJIbKiCTb ITOMUJIOK IIpY BHE-
CEHHIi iH(opMallil Tpo piK HAPOIKEHHS.

OxpiM TOro, 3anuMcu, BHECEHi 10 eJdeKTpoHHO1 B/,
Oyau J10A4aTKOBO IlepeBipeHi Ha HasiBHICThb ay0Ojika-
TiB. 3amucu BBaxajlucs pi3HUMU, SKIIO AaTU TTPOBE-
nenHs JIBJI-BuMiptoBaHb MpU iHIIWX CHiBIMagal0uMnX
nmanux (HIT BumiproBaHHs, agpeca, I1Ib, pik Hapox-
JKEHHS, pe3yJbTaT BUMipIOBAaHHS TOIIO) BiApi3HSINCH

Total internal exposure dose took account for
impact of radionuclides of cesium '*'Cs and '*Cs.
Since both metabolism in human organism and
migration characteristics in environment of that
radionuclides do not differ, under possession of
dose estimates from '*’Cs radionuclide the dose for
13%Cs was computed similarly, using physical char-
acteristics of **Cs (radioactive decay period, dose
coefficient).

RESULTS AND DISCUSSION

After inputting of notes about WBC measurements
of 1986 from paper carriers to files of DB, it was
made verification of correspondence between the
electronic base and paper carriers. First it was con-
sidered the correctness of input of the residence
place for a measured person; the latter place is
identified by the administration code of a settle-
ment. Lacking of the code or its incorrect value
causes ambiguity of the residence place of a
patient. Using information from search Internet
sites, it was additionally filled and corrected the
classifier of settlements’ codes. New notes (it was
indicated over 400 of them) mainly dealt with set-
tlements of Cherkasy, Donetsk, Poltava, and
Ivano-Frankivsk Oblasts [6].

Some errors were detected during inputting of
information on the place of measurement, it was
checked the presence of persons’ surnames, names
and patronymics (SNP), and correctness of their
spelling. Alas, due to illegible operator’s handwrit-
ing in handwritten carriers of information, there is
certain probability of making error in entered
information about SNP. Peculiar attention was
paid to clarifying of gender of a measured person,
because uncertainty in gender can cause inaccura-
cy in reconstruction of information on the body
mass. For those measurements where it was not
possible to identify gender by a form of SNP
record (when only initials are known and surname
does not identify gender), in the corresponding
field it was put «n» — not defined.

The performed check of data concerning per-
son’s age allowed detecting a small amount of
errors in entered information on the year of birth.

Besides this, records that were inputted to the
electronic DB were additionally checked on the
presence of duplicate. Two records were regarded
different if the dates of WBC measurements, under
other identical data (settlement of measurement,
address, full name, year of birth, result of measure-
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OifblIe HixX Ha TWXIeHb. JlyOikaTy 3anuciB Buaga-
Jstiich 3 BJI.

Po3paxyHOK BMICTYy pagiOHYKJiiB y Tili JIOIUHU
abo 1031 ONMPOMiHEHHS MoTpedye iHdopmMallii mpo Ma-
Cy TiJIa TOCHiIXKyBaHOI 0coOM. 3HauyHa YacTWHA Mmarie-
POBHMX HOCiIB HE MICTSATh TaKMX JaHUX. Y BUIMAIKY
BiZICYTHOCTI 3a3Ha4YeHoi iH(popMallii, BiIITOBigHE TOJIe
enekTpoHHoi B/l 3amoBHIOBaJIOCS Ha MiACTaBi cTaTUC-
TUYHUX JaHUX PO Macy Tilia ocid meBHOro BiKky. [1pu
HEeMOXJIMBOCTI BUBHAYEHHS CTaTi JOCIiAKyBaHOI OCO-
Ou Maca Tijla BU3Hauyanach SIK CepeJHE 3HAaYCHHS MixX
Macolo XXiHOK i 40JIOBiKiB maHoOro BiKy Ta Tumy HIT.

[ns onTUMaabHOrO BUOOpY TapamMeTpy MacH Ipu
Bepudikallii pe3yabTaTiB 0yJ10 BUKOPUCTAHO TaOIUIIIO0
BIAMOBIMHOCTI MacH TiJla BiKy ocoOu, CTaTi Ta TMILY
HII, y gakomy mpoxuBae 1 ocoda (MiCTO YU CeJlo),
CTBOPEHY HaMM Ha MOMEpeAHiX eTramax poootu [2, 7]
Ha OCHOBi HayKoBuUX mxepen [§—17]. 3 wLi€e0 MeTor0
OyJ1a CTBOpEHA cHelliaabHa OILIisl MporpaMyu 06pooKu
B/1 JIBJI-BumipioBanb — Revisor Silbody [2].

Ockinbku B 1986 p. BUMipioBaHHS TTPOBOIMINCH Y
BUMIipPIOBaJIbHOMY €HEPreTUIHOMY iHTepBaJli peecTpa-
uii cymapsoro pagionesito — “’Cs + **Cs, To 1o cy-
MapHY aKTMUBHICTh HEOOXiTHO OYJI0 PO3MOMIIUTU MixX
BUILE3ralaHUMU pamioHyKiIinamu. Bimomo, 1o Ha Mo-
MeHT aBapii (26 kBiTHsT 1986 pOKy) CHiBBiZHOLICHHS
aktuBHOCTI ’Cs ta '**Cs 6yino 2:1. Ilepion HaIiBpo3-
many 'Cs ckinamae 30,2 poku, **Cs — 2,06 poku [19].
ToMy, BpaxoBYIOUM 3aKOH padiOaKTUBHOIO pO3Iany
(1.1), MoxXHa 3amMcaT¥ CUCTEMY ABOX alredpaiyHMuX
piBHSHB 3 1BOMa HeBimoMmumu (1.2, 1.3),

A= 4y -exp(~In(2)-—),

ment, etc.), differed more than a week. Duplicates
of records were deleted from DB.

Evaluation of intake of radionuclides in human
body, or of exposure dose, needs information on the
body mass of a person under investigation. Essential
part of paper carriers does not contain such data. In
the absence of such information, the corresponding
field of the electronic DB was filled based on statis-
tical data on the body mass of persons of certain age.
Under uncertainty in gender, the body mass was
assigned as a mean value of the body mass of women
and men of given age and given type of settlement.

For optimal choice of a parameter of mass, in ver-
ification of results it was used a table of correspon-
dence among the body mass, person’s age, gender
and the type of settlement where the person resides
(urban or rural); we worked out such a table at pre-
vious stages of the work [2, 7] based on scientific
sources [8—17]. For that purpose, it was created a
special option of the program for processing DB of
WBC measurements — Revisor Silbody [2].

Because in 1986 measurements were made in the
measuring energetic interval of registration of total
radio-cesium, "Cs + '#Cs, this total activity was
necessary to distribute between the two radionu-
clides. It is known that at the moment of accident
(April 26, 1986) quotient of ’Cs and "**Cs activities
was 2:1. Half-time of 137Cs is 30.2 years, and of
13*Cs is 2.06 years [17]. Using the law of radioactive
decay (1.1), one can write down a system (1.2), (1.3)
of two algebraic equations with two unknowns,

(1.1)
1/2
exp(~In(2)-——)
A137 T A137 T=T 137 —

CS( ) _ Cs( o). TCS — 2~exp(ln(2)-T~—(30’2 2’06)) (1.2)

e A T=T)) o Ciny L) 30,2:206

134CS

A (T) = AmCS(T) + A”“CS (T), (1.3)

ne Aisre(T), Aisac(T) — aKTUBHICTb OKpEMUX PALIOHYK-
nigiB ¥'Cs, **Cs, Bk;

Ayx(T) — cymapna aktuBHicTh *'Cs + **Cs, Bk;

Ay — aKTUBHICTb PamioOHYKJiAy B MOMeHT 4dacy 1=Tp,
T00TO Ha 26.04.1986, bK;

T/, — nepion HaMiBpO3Mamy paaiOHYKIIiTy, POKiB;

T — yac Big aBapii J0 MPOBEAEHHSI BUMipIOBaHHS,
POKiB.

where A (T), Az (T) — activity of separate
radionuclides '¥"Cs, **Cs, Bq;

Ayx(T) — total activity *’Cs + **Cs, Bq;

Ay — radionuclide activity at the moment 7=T7y, i.e.,
on 26.04.1986, Bq;

T/, — half-time of a radionuclide, years;

T — time from the accident till the measurement,
years.
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3 maHol cucTeMMu piBHSIHb BU3HAYAETHLCS BKJAl
KOXXHOTO PalioHYKJIiAy B CyMapHy aKTMBHICTb. s
aBTOMaTM3allil Opolecy, Ha MOBi MporpamMyBaHHS
VBA 0Oyna HamucaHa gogaTKoBa OIS IJIsl TIporpa-
mu aHanizy b/l Revisor Silbody, sika po3ninsie BHec-
ku ’Cs ta '**Cs i mpomnucye BUpaxyBaHi 3HAUECHHS Y
BIJIMTOBIiIHI TTOJIS.

IMicnsa pesisii 2013—2015 pp. Bl 1986 poky mic-
tuna 29 776 3anuciB. 31e06iIbIIOTO 1Ie pe3yJIbTaTh
JIBJI-BumiproBanp MemkaHiiB Kuiscbkoi — 65,5 %,
Kuromupcekoi — 20,9 % ta Yepniriscbkoi — 7,2 %,
ob6nacreit (tadu. 1), i aume 6,4 % — iHIIMX obJac-
Telt YKpaiHu.

V2019 p. 1o B/1 nogatkoBo 6yno BBeaeHo 10 736 3a-
nuciB mipo JIBJI-BumiproBanug, y 2020 p. — 15 101, y
2021 p. — 9 482. Ycporo 3a 2019—2021 pp. b1 momnos-
HeHo Ha 35 319 3anuciB, 1110 30iabIIWIO 11 00ciT Y 2,2
pa3a. HaiiGinbiiunii o6ciIr HOBUX 3aMUCIiB CTOCYETHCS
Kuiscekoi oomacti — 14 508 (41,1 %) (puc. 4). Menmti
oo6csaru JIBJI-BumipioBaHb BUKOHAHI B iHIIMX 00jac-
ax: XKuromupcoka — 5 765 3zanucis (16,3 %), Ho-
Heubka — 3 036 3anucis (8,6 %), Uepkacbka — 2 480

From the system of equations, we find the impact
of each radionuclide to the total activity. For
automation, on program language VBA an addition-
al option was written for the program of DB analy-
sis, Revisor Silbody, which separates impacts of '*’Cs
and **Cs and writes computed values in correspon-
ding fields.

After revision of 2013—2015, DB of year 1986 con-
tained 29.776 records. Mostly they were results of
WBC measurements for residents of Kyiv Oblast —
65.5 %, Zhytomyr Oblast — 20.9 % and Chernihiv
Oblast — 7.2 % (Table 1), and only 6.4 % of other
Oblasts of Ukraine.

In 2019 it was additionally inputted to DB 10,736
records on WBC measurements, in 2020 — 15,101,
in 2021 —9,482. Totally in 2019—2021 it was inputted
in DB 35,319 records, and this enlarged its size in
2.2 times. The largest amount of new records con-
cerns Kyiv Oblast — 14,508 (41.1%) (Fig. 4). Smaller
amounts of WBC measurements were made in other
Oblasts: Zhytomyr —5,765 records (16.3 %),
Donetsk — 3,036 records (8.6 %), Cherkasy — 2,480

Ta6nauusa 1
06c¢ar iHdopmauii y 6asi gpaHux pesynbrarie JIBJI-eumipioBanb 1986 p
Table 1
Amount of information in DB of results of WBC measurements in 1986
006csr paHux
O6nacts 3a pesynbTatamm peBisii HoBOYyBeAeHi AaHi / new entered data
ycsoro B BJ]
Oblast 2013-2015 pp. (poku / years) totally in DB
results of revision in 2013—-2015 2019 2020 2021 2019-2021 v
BinHuubka / Vinnytsia 628 572 5 1 578 1206
BonuHcbka / Volyn 0 5 0 4 9 9
JlyraHceka / Luhansk 0 1 2 1 4 4
[Hinponetposcbka / Dnipropetrovsk 4 12 2 0 14 18
[oneupka / Donetsk 0 0 1154 1882 3036 3036
Xurommupceka / Zhytomyr 6236 4049 223 1493 5765 12001
3akapnarcbka / Zakarpattia 0 5 9 7 21 21
3anopisbka / Zaporizhzhia 0 5 0 0 5 5
IaHo-@paHkiscbka / lvano-Frankivsk 0 480 0 1307 1787 1787
Kviiscbka / Kyiv 19492 406 11879 2223 14508 34000
Kiposorpancbka / Kirovohrad 638 0 265 0 265 903
AP Kpum / Crimea 0 1 5 5 1 1
JlbBiBCbKA / Lviv 149 140 8 1 149 298
Onecbka / Odesa 2 1206 0 1176 2382 2384
Montascbka / Poltava 0 517 2 0 579 579
PiBHeHcbka / Rivne 469 1613 2 0 1615 2084
Cymcbka / Sumy 0 644 1 0 645 645
TepHoninscbka / Ternopil 2 7 0 261 268 270
Xapkiscbka / Kharkiv 0 636 1 0 637 637
XmenbHuupka / Khmelnytskyi 0 8 5 7 20 20
Yepkacbka / Cherkasy 1 1 1396 1083 2480 2481
YepHiriscbka / Chernihiv 2152 350 122 22 494 2646
YepHiBeupka / Chernivisi 0 2 0 3 5 5
[Hwi / Others 3 16 20 6 42 45
Ycboro / Total 29776 10736 15101 9482 35319 65095
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zarucis (7,0 %), Omecbka — 2 382 3anucu (6,7 %), Isa-  records (7.0 %), Odessa — 2,382 records (6.7 %),
Ho-®paHkiBcbka — 1 787 3amucis (5,1 %), PiBHencbka —  Ivano-Frankivsk — 1,787 records (5.1 %), Rivne —
1 615 samuciB (4,6 %). Kinekicte JIBJI-BumiptoBanb, 1,615 records (4.6 %). Number of WBC measure-
BUKOHAHUX y pellTi obnacteit Ykpainu, 3Ha4yHO MeHIIIi,  ments made in the rest Oblasts of Ukraine is essen-
ajle TaKOX BaxXJIMBi, OCKiJbKM € €IMHUM xkepesiom tially less, but they are important as well, because
iHdopmamii om0 BHYTPIIIHHOTO OIpOMiHEeHHsST Mell-  they are the only source of information on internal
KaHIIiB 11X obsacreit y 1986 p. exposure of residents of those Oblasts in 1986.
AHaJi3 CTpyKTYypH HOBOYBEACHUX JaHUX, BUKOHAHUX Y Analysis of structure of new entered data related
KwuiBcbkili 061acTi, mokasas, 110 Hailoiibi oocsiru cro-  to Kyiv Oblast showed that the largest amounts
cytotbes IMomicekoro — 2 567 3anucis (17,7 %), Yoprno-  deal with Poliske — 2,567 records (17.7 %),
ouabcbKkoro — 2 359 zamuciB (16,3 %), BacunbkiBecbko-  Chornobyl — 2,359 records (16.3 %), Vasylkiv —
ro — 1 843 zanuciB (12,7 %), CraBumancekoro — 1 461 1,843 records (12.7 %), Stavyshche — 1,461
3armmciB (10,1 %), IBankiBcbkoro — 1 122 3armmciB (7,7 %),  records (10.1 %), Ivankiv — 1,122 records (7.7 %),
binouepkiBcbkoro — 1 034 3amuciB (7,1 %) paiioniB Ta  Bila Tserkva — 1,034 records (7.1 %) districts and
M. KuiB — 2 206 3anuciB (15,2 %) (puc. 5). Obcsru nannx  the city of Kyiv — 2,206 records (15.2 %) (Fig. 5).

BinHuubka / Vinnytsa, 1,6%
Montascbka / Poltava, 1,6%

THwi / Other, 3,7%
Xapkiscbka / Kharkiv, 1,8%
Cymcbka / Sumy, 1,8%
PiBHeHCbKa
Rivne
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IBaHo-®paHkiBCbKa
Ivano-Frankivsk
5,1%
Km?‘(s(;bka
iv . .
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BumipioBaHb 1986 p., BHeceHUx
L'ceﬁe";"‘k%*;@a A0 eneKkTpoHHoi BJl y 2019-

7,0% 2021 pp. 3a obnactamu
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Kyiv cit:
31/5,2%y

Figure 5. Distribution in dis-
BacunbKiscbkuit p-H tricts of Kyiv Oblast for amount
Vasylkiv district
12,7% of records on WBC measure-

ments in 1986
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moao pe3yaesrariB JIBJI-BuMipioBaHb y iHIIMX paiioHax
KuiBcbKoi 061aCTi € MEHIIMMU, MPOTEe BOHU TaKOX Ma-
IOTb BUCOKY LIIHHICTb J1JIS1 BiIHOBJIEHHS iH(opMallil mpo
JI03U OITPOMiHEHHSI y IMX paiioHax y 1986 p.

XKuromupcbka obnacth Ha 88,7 % mpencTaBiieHa pe-
3yJabTaTaMyu BuUMipioBaHb y Hapoauupbkomy paiioHi. Y
Hownenpkiit, OnechKiii, XapkiBcbKili obmactsax JIBJI-
JOCHIIKEeHHsI MMPOBEAEHI, B OCHOBHOMY, Cepell ydaCHU-
KiB JikBifalii HaciiakiB aBapii Ha YAEC Ta oci0, 110 0y-
JIU TiepeMillieHi 3 palioakKTUBHO 3a0pyAHEHMX Tepu-
topiii. Y Yepkachkiit oosacti 71,8 % HOBOyBeIEeHUX 3a-
nuciB BigHocuThes 10 KatepuHomninbebkoro, KopcyHb-
IMeBuenkiBcbKkoro i TanbHIBCHKOroO paiioHiB, y IBaHO-
®pankiBebKiii obmacti 72,7 % 3anuciB BUKoHaHO B Ko-
nomuiicbkomy, KociBcbkomy i CHITMHCEKOMY palioHax,
y PiBHeHchKili obnacti 71,5 % — y BonoguMmuperibkomy,
HyOpoBULIbKOMY, 3apiyHEHCbKOMY, POKMTHIBCbKOMY Ta
CapHeHCBhKOMY palioHax.

Y nposenenni JIBJI-BumipioBanb 0yi1o 3amistHo 37 op-
raHizauiii — BUKOHAaBLiB po0iT. HaitGinbli 3 HUX mpe-
CTaBJIeHi Ha puC. 6. Bijbllly YacTUHY LIMX JaHUX OYJIO OT-
puMano daxiBugmu KuiBcbkoi o6acHoi JikapHi — 5 160
3anuciB (14,6 %) Ta HapoauiibKoro TepuTopialbHO-Me-
JuyHoro o6’egHanHHs — 5073 zanuciB (14,3 %). Peecr-
poMm MO3 VYkpainu HamaHo iHdopmauito npo 3 130 pe-
3ynbraTiB JIBJI-BumipioBansb (8,9 %). Tpoxu MeHIi 00-
caru BukoHaHo KuiBcbkuMm HJII KJiHiYHOI i eKcrepu-
meHTanbHo1 Xipyprii (KEX), Opecbkoio 006JacHOO
KJIiHiYHOIO JlikapHeo, KNiBCbKUM MEIUYHUM iHCTHUTY-
ToM, YepkachbkuM Ta IBaHO-PpaHKIBCHKUM 00JIaCHUMU
OHKoOJMcIaHCcepaMu, PiBHEHCBbKOIO 00JlacHOW JdiKap-
Heto, Kuiscbkum HI xapmionorii, KuiBcekum H/II re-
MaTOJIOTi1 Ta iH.

He Bpanocs BimHOBUTU iH(OpMAallil0 MPO OpraHiza-
[ito, SKa MPOBOAMIIA BUMipIOBaHHS, I 2 537 3ammciB,
1110 CTAaHOBUTH 7,2 % Bifl yCiX HOBOYBEICHUX.

OnHi€ro 3 XapaKTepUCTUK, 0 BKa3ye Ha TOCTOBIPHICTh
BUMIPSIHOTO 3HAYE€HHSI BMIiCTy iHKOPIOPOBAHOTO PaioLe-
3i10, € MiHIManbHa JeTeKToBaHa akTuBHICTh (MJIA). Axio
OTpUMaHi 3HaueHHs1 MeHIi Big MJIA, To mipu aHai3i pe-
3y/IbTaT BUMIPIOBaHHS BUpaXaroTh yepe3 3HaueHHs MJIA
[19—22]. 1ng BimHOBIEHHs1 3HaYeHHs MJIA, y niepiiy uep-
Ty, TIOTPiOHA iH(OpMaLIis TTPO BUMIipIOBATLHMIA 3aci0, 3a 10-
TTIOMOTOIO SIKOTO IMPOBOAMIIOCS] BUMipIOBaHHS, SIKa HE 3aBX-
Iy Oy/ia BKa3zaHa Ha MarepoBUX HOCISIX. Y TaKMX BUIIAAKax
MPOBOAWIOCH 3iCTaBACHHS iH(opMallii PO Miclie TpoBe-
JIEHHSI BUMipIOBaHHSI, OpraHi3allito Ta orieparopis, sIKi Mpo-
BOOWUJIM BUMiploBaHHS. YacTo 1ie JaBajio MOXKIUBICTb
BiTHOBUTH iH(OpMaILit0 PO BUMipIOBaJIbHUI 3acib. Y BU-
najaKy, KOJu 1e 3p00UTH OYyJI0 HEMOKJIMBO, TUIT BUMIpIO-
BaJIbHOTO TIPMJIaAy BU3HAYABCS IIUISIXOM OIUTYBaHHSI OITe-

Amounts of data on results of WBC measurements
in other districts of Kyiv Oblast are less, but they
also are very valuable for reconstruction of infor-
mation on exposure doses in that districts in 1986.

Zhytomyr Oblast at 88.7 % is represented by
results of measurements in Narodychi district. In
Donetsk, Odessa and Kharkiv Oblasts, WBC
investigations were made mainly among partici-
pants of liquidation of the Chornobyl accident and
persons who were removed from radioactively con-
taminated territories. In Cherkasy Oblast, 71.8 %
of new records concern Katerynopil, Korsun-
Shevchenkivskyi and Talne districts, in Ivano-
Frankivsk Oblast 72.7 % of records are made in
Kolomyia, Kosiv and Sniatyn districts, in Rivne
Oblast 71.5 % of records — in Volodymyrets,
Dubrovytsia, Zarichne, Rokytne and Sarny dis-
tricts.

In making WBC measurements 37 institutions —
executors of works were brought into play. The
largest of them are presented in Fig. 6. Most of
those data were obtained by experts of Kyiv Oblast
hospital — 5.160 records (14.6 %) and Narodychi
territorial medical unity —5,073 records (14.3 %).
Register of Ministry of Health of Ukraine provid-
ed information on 3,130 results of WBC measure-
ments (8.9 %). A bit less amounts were made by
Kyiv Research Institute of clinical and experimen-
tal surgery, Odessa Oblast clinical hospital, Kyiv
medical institute, Cherkasy and Ivano-Frankivsk
Oblast oncology dispensaries, Rivne Oblast hospi-
tal, Kyiv Research Institute of cardiology, Kyiv
Research Institute of hematology and others.

We failed to reconstruct information about an
institution that made measurements, for 2,537
records that constitute 7.2 % of all new ones.

One of characteristics that indicate the reliabili-
ty of measured intake of incorporated radio-
cesium is minimal detected activity (MDA). If
obtained values are less than MDA, then in analy-
sis the result of measurement is expressed through
the value of MDA [19—22]. To reconstruct the
value of MDA, first information is needed about
the measuring device, which was not always indi-
cated at paper carriers. In such cases we compared
information on the place of making measure-
ment, institution and operators that made the
measurement. Often that enabled to reconstruct
information about measuring device. In case
where that was impossible, a type of measuring
device was determined by questioning of opera-
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Ycboro

Total

KviiBcbka o6nacHa ikapHs

Kyiv Oblast Hospital

Hapopauuibke TepuTopianbHo-MeanyHe 06’ eaHaHHs
Narodychi Territorial Medical Unity

Peectp MO3 Ykpaitu

Register of the Ministry of Health of Ukraine
KviiBcbkuid HI KNiHIYHOT | eKCNIepUMEHTANbHOL. ...
Kyiv Research Institute of Clinical and...
Onecbka obnacHa KniHiyHa nikapHs

Odessa Oblast Clinical Hospital

KuiBCbKMiA MEAVYHNIA IHCTUTYT

Kyiv Medical Institute

Yepkacbkuit 0611aCHNI OHKOAMCTAHCED
Cherkasy Oblast Oncology Center
IBaHO-DpaHKiBCbkMin 0Bn1acHin OHKoAMCTIaHCED
Ivano-Frankivsk Oblast Oncology Center
PiBHeHCbka obnacHa nikapHs

Rivne Oblast Hospital

Kuiscbkuit HII kapaionorii

Kyiv Research Institute of Cardiology

KviiBcbkuid HOI rematonorii

Kyiv Research Institute of Hematology
Xapkiscbkuin HIIl MeanyHoT pagionorii

Kharkiv Research Institute of Medical Radiology
CyMcbkuii 06macHUiA OHKOfMCHaHCEp

Sumy Oblast Oncology Center

BiHHWLbKMiA 0BN1ACHMIA OHKONOTiYHMIA McnaHcep
Vinnytsia Oblast Oncology Center

TMonTaBcbkmii 06macHmiA KNiHiYHKIA OHKOAMCTIaHCEP
Poltava Region Clinical Oncology Center
KwviiBcbkuin HAI pagionorii Ta oHKonori

Kyiv Research Institute of Radiology and Oncology Sl E
[loHeubka obnacHa nikapHs KaniHiHa 428 E
Kalinin Donetsk Oblast Hospital '
YepHiriBcbka 0bnacHa nikapHsi 372 !
Chernihiv Oblast Hospital ‘
KipoBorpazicbka obnacHa nikapHst 262 E
Kirovohrad Oblast Hospital !
TepHoniNbCbKMiA 061aCHMIA OHKOAMCTIAHCEP 260 E
Ternopil Oblast Oncology Center '
Kviiscbkmii HJLI eHpokpuHonorii Ta 06MiHy peyoBuH 245 !
Kyiv Research Institute of Endocrinology and Metabolism .
IHCTUTYT aKywwepcTsa i neaiarpii 239 E
Institute of Obstetrics and Pediatrics i
Cimdepononbcbka 06n1acHa KiliHiYHa NikapHs 206 E
Simferopol Oblast Clinical Hospital I
MaciiBCbkuiA OHKOAMCNaHcep 182 E
Makiivka Oncology Center \
JXnaHiscbka (Mapiynonb) micbka nikapHs Ne2 144 E
Zhdanivska (Mariupol) City Hospital Ne2 !
JIbBiBCbKA 06NM1ACHA KMiHIYHA NikapHs 129 E
Lviv Oblast Clinical Hospital !
MapiiHcbke LIPI '
Marnnsky CRH 105 i
Hesinomi
Unknown g2 : :
IHWi . .
Other 1276 E E .
0 1000 2000 3000 4000 5000

KinbKicTb BUMiptoBaHb / Number of measurements

PucyHoK 6. Po3nopgin o6carie HoBoyBeaeHux aaHux 1986 p. 3a opraHisayiamu

Figure 6. Distribution in institutions for amounts of new entered data of 1986
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Tun npunapy / Device type

CKWPY / SKIRCh

TPM-1L,/ GTRM-01C

NK-350

CWY-K, CMY-Y / SICh-K, SICh-U
g-camera LFOV-IV

GAMMA MB-9100

g-camera NUCLEAR 1

NK-150

YP-1-1/UR-1-1

IKC /GKS

FO-g-camera H

Hesinomi / Unknown RGN

0 2000 4000

6000 8000

Kinbkictb BumiptoBaHb / Number of measurements

PucyHoK 7. 06car HoBoyBepeHux JIBJl-eumipioBaHb 1986 p., BUKOHAaHMX 3 BMKOPUCTAHHAM Pi3HUX TUNiB

BUMiplOBasIbHUX 3aC06iB

Figure 7. Amount of inputted WBC measurements of 1986 made by different measuring devices

paTopiB Ta MpaLiBHUKIB YCTAHOB, SIKi Oy/lIM 3amisiHi TIpU
niposeneHHi JIBJI-BumiptoBanb y 1986 porti. Takum urHOM,
HaMu OyJ10 BiTHOBJIEHO iH(opMallito Mpo Ipuiaau, 1o oy-
JIM 3aCTOCOBAHI IpU MPOBEJeHHI BUMIpIOBaHb i, BiIMOBI/I-
Ho, MJIA g 27 119 3anucis (76,7 % Bin ycix) (puc. 7).
Ha xanp, BitHOBUTH iH(popMaltito 1is pewrtu 8§ 200 3a-
MUCiB HEMOXIMBO. Y Taba. 2 HaBeAeHi 3HaueHHI MJIA
JUIST IPWIIaiB, 110 Oyyin BUkopucrtani y 1986 p. YactuHa
1IMX 3HAYeHb OyJia BU3HAUEHA Y HaIlMX MOIEPEIHIX po-
ootax [1, 2, 23]. XapakTepUCTUKU BUMipIOBAJIbHUX 3a-
co6iB 'TPM-01L1, CUY-K, CHUY-Y, NK-150, NK-350

tors and workers of institutions that took part in
WBC measurements in 1986. Thus, we recon-
structed information on devices used in measure-
ments and, respectively, MDA for 27,119 records
(76.7 % of all) (Fig. 7).

Alas, it seems impossible to reconstruct informa-
tion for the rest 8,200 records. Table 2 presents
MDA values for devices used in 1986. Part of those
values was determined in our previous papers [1, 2,
23]. Characteristics of measuring devices GTRM-
1C, SICh-K, SICh-U, NK-150, NK-350 were

Ta6nuusa 2
OuiHka MiHiManbHO-AeTeKTOBaHOT aKTUBHOCTI JIBJI-BuMipioBaHb NpU BUKOPUCTaHHi pi3HUX TUNiB Nnpunagis
Table 2
Estimate of MDA for WBC measurements with different types of devices
Kop, npunapy Tun npunapy 06csr pesynbrartie JIBJ1-BuMipioBaHb MJIA, Bk
Code of device Type of device Number of WBC measurements MDA, Bq
00001 CKWPY / SKIRCh 7494 1850
00003 ITPM-01L, / GTRM-01C 5971 (0,0529*WEIGHT + 1,0824)*1000
00031, 00032 CKY-K, CKY-Y / SICh-K, SICh-U 2861 1100
00043 [KC / GKS 327 14060
00050 MK-109 / MK-109 12 1100
00051 NK-150 / NK-150 462 (0.0131*WEIGHT + 0.384)*1000
00053 NK-350 / NK-350 4782 (0.0131*WEIGHT + 0.384)*1000
00054 GAMMA MB-9100 / GAMMA MB-9100 1328 1850
00055 v-kamepa LFOV-IV / y-camera LFOV-IV 2755 1850
00056 v-kamepa NUCLEAR 1 / y-camera NUCLEAR 1 691 1850
00057 ®0-y kamepa H / FO-y camera H 49 1850
00060 YP-1-1 /UR-1-1 387 3700

(1) 210




ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2021. Bun. 26.

EPIDEMIOLOGY

AND DOSIMETRY

nocimkyBamuch Hamu y 2016-2018 pp. [24]. st ramma-
kamep Ta CKMPY 3HaueHHs1 MJIA nipuBeaeHi y mamnepo-
Bux Hocigx. g mpumany 'KC ta YP-1-1 3a MJIA Oyio
MPUINHATO HalMEHILIe 3apeecTpoBaHe 3HAUEHHST BMICTY
pagioliesito, MpuBeAeHEe y MarnepoBUX HOCISIX.

OcTaHHIM eTanioM poOOTU OyJia OLliHKA SIKOCTi JaHUX
MO0 TTOBHOTH iH(pOpMaIlii KOXXHOTO BUMIipy (3ammcy)
Ta MPUCBOEHHS TOMY I'PYIIU SIKOCTI.

Ho rpynu 1 — «dIKicHi», BilHeceHO HaMIMOBHille
iHopMauiiiHo Hacu4yeHi maHi. Taki maHi MOXYyTb OyTH
BUKOpPUCTaHI MHpU IIPOBeNEHHI poOIT 3 BigHOBIEHHS
iHAWBIAYaNi30BaHUX 103 OTPOMiHEHHSI.

Mo rpynu 2 — «yMOBHOSIKiCHi», OyJIO BiTHECEHO 3aITu-
CH, SIKi MalOTh IIPOTAJIMHU Y BiIOMOCTSIX:
> TUII BUMiPIOBaJILHOTO 3aC00Y, 110 BUKOPUCTOBYBaBCS
MpY BUMipIOBaHHi, He OYB ifeHTU(iIKOBaHUIA;
> He BKa3aHo iM’s1 Ta mo-0aTbKOBi 0COOU;
> CTaThb JIOAMHU (YOJOBIiK, XXiHKa) He OyJla BU3HAUYECHA.

HeszanexHo Big TOro, 4 yBiMIIIX 3aluCcU MOPO
BUMIpPIOBaHHS 10 TPYIM SIKOCTi 2, BOHU MepeBipsuIucs
Ha MIPUHAJIEXHICTb 10 TPy SIKOCTi 3.

Ho rpynu 3 — «HU3BbKOSIKICHi» — OyJI0 BimiHeceHO yci
3aIlMCH, IJIST SIKUX:
> HEe BU3HAu€HEe MiClle TPOXUBAHHS;
> HEBIIOMUI piK Hapo/KeHHs (Y LIbOMY BUITAJIKy He-
MOXJIMBO OLIiIHUMTU Macy Tijia, HaBiTh IPUOJM3HO, a OTXKe
i MIIA).

Jani rpynu 3 MaloTh HEBMCOKY HAITOBHEHICTh ITOJIB i CyT-
TEBI iH(popMalliliHi MPOTraJIMHU, OMHAK BOHU MOXYTh OYyTH
BUKOPUCTaHI JIs1 JOCJIIKEHb Y3arabHEHUX MOKAa3HUKIB:
10 palioHy IIPOXMBAHHS, 3a BIKOBUMH I'pylaMu TOIIIO.

VY T1abn. 3 HaBeneHO KiJbKiCHO-SIKiCHiI XapaKTepUCTU-
Ky HoBoyBeaeHux y 2019-2021 pp. 3anuciB npo pe3yJib-
tatu JIBJI-BuMipioBanb 1986 poky micist BimHOBJIEHHS
iH(pOopMalifHNUX TIpOTaJIuH Ta BepuQiKaliii.

Jo rpymu «sgkicHi» Oyno BimHeceHo 18 598 3ammciB
(52,7 % Bin ycix HOBOYBeEHUX JaHUX), 10 TPYIN «yMOB-
HOSIKicHi» — 16 685 3amuciB (47,2 % Bin ycix HOBOyBee-
HUX).

Jlo rpynu «HU3bKOSIKiCHI» OYJ10 BigHeceHO 36 3arnuciB
(0,1 % Bin ycix HOBOYBeAEHMX), 30e0UIBIIOTO yepe3 He-

studied by us in 2016-2018 [24]. For gamma-cam-
eras and SKIRCh, MDA values are presented on
paper carriers. For the devices GKS and UR-1-1,
MDA was taken as the least registered value of
radio-cesium intake given on paper carriers.

Estimation of data quality as to the completeness of
information of each measurement (record) and assign-
ing to it a group of quality was the last stage of work.

To group 1 — «qualitative» — we assigned the
most data-intensive records. Such records can be
used for reconstruction of individualized exposure
doses.

To group 2 — «conditionally qualitative» — were
assigned records with the following gaps in infor-
mation:
> type of measuring device was not identified;
> the name and patronymic were not indicated;
> gender (male, female) was not indicated.

Independently of including of a record to the
group 2, they were verified on belonging to a group
3 of quality.

To group 3 — «of low quality» — were assigned all
records, for which:
> residence place was indefinite;
> birth year was unknown (in that case it is impos-
sible to estimate the weight, even approximately,
and hence MDA).

Data of group 3 have low completeness of fields
and essential information gaps, but they can be
used for study of generalized indicators: in district
of residence, in age groups, etc.

Table 3 presents quantitative and qualitative
characteristics of records inputted in 2019-2021 on
results of WBC measurements of 1986 after recon-
struction of information gaps and after verification.

To group «qualitative» it was assigned 18,598
records (52.7 % of all new entered), to group «con-
ditionally qualitative» — 16,685 records (47.2 % of
all new entered).

To the group «of low quality» it was assigned 36
records (0.1 % of all new entered), mostly due to

Ta6nauuysa 3

Po3nopin HoBoyBepeHux y 2019-2021 pp. pesynbrarie JIBJI-eumipioBanb 1986 p. 3a rpynamm AKocTi

Table 3

Distribution in groups of quality of inputting made in 2019-2021 on results of WBC measurements of 1986

I'pynu akocTi / Group of quality Ycboro

«siKicHi» / «qualitative» «YMOBHO siKicHi» / «conditionally qualitative» «HU3bKOSIKICHI» / «of low quality» Total
18 598 16 685 36 35319
52,7% 47,2 % 0,1% 100,0
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BU3HAUYE€HE TOYHO Miclle MPOXMBaHHS (MEIIKaHII iH-
LIMX KpaiH).

Jlo3u BHYTPILLIHBOTO OMNPOMIiHEHHSI, OTPUMaHi Hace-
JIEHHSIM pa/liocaKTUBHO 3a0pyIHEHUX TepuTopiii y 1986 p.,
KOoJIMBalOThes 3anexHo Big HIT mpoxkuBaHHS JTIOAUHMU,
CTYIICHS palioaKTUBHOIO 3a0pyIHEHHS I'PYHTIB i Miclie-
BUX MPONYKTIB xapuyBaHHsI. CIiocTepiraroTbCcsl 3HadHi
pO30iKHOCTI y BeJIMUYMHAX 103 OMNPOMIHEHHS MeEIll-
KaHIIiB HaBiTh Y Mexax ogHoro HII.

3a ganumu BJI JIBJI-BuMipoBaHb cepemHi 103U
BHYTPILIHbOTO OMPOMIHEHHSI, OTpUMAaHi MELIKAHLSIMU
Haponuupbkoro paitony 2KuToMupchkoi 00J1acTi y mep-
WA pik micas aBapii, € HaWOUIBIIMMKU MOPiBHSIHO 3
iHIMMU pailoHaMu (TabJ. 4). Ile cTocyeTbes SIK 10pOC-
JIUX MelIKaH1iB paitony (3,95 mM3B), Tak i AUTSAYOTO Ha-
cenennsa (3,17 m3B). Ilpu nbomy, MemiaHHe 3HAUYEHHS
PO3MOIiTY 103 ISl JOPOCIUX XKUTEJIiB, TOPiBHIOE JIUIIE
1,62 M3B, a g giteii — 1,41 M3B, TOOTO TIOJIOBMHA OCIO,
y sIKux nposoauuch JIBJI-BuMiproBaHHSI, OTpUMAaJIU 10-
31, MeH1i 1iel BesmunHu. [lepeBaxkHa OiabricTs (95 %)
JOpPOC/IMX MelIKaHIiB Hapoauipkoro paiioHy, y sSIKUX
npoBoaunuck JIBJI-BumipioBanus y 1986 p., oTpumanu
no3u B inTepBaii 0,06—21,8 m3B. 115t ocid monoammnx 20
poKiB Takuii inTepBai craHoBUTh 0,07—17,0 M3B. TooTO,
pe3yabTaT PO3paxyHKY CBimuaTh MpO 3HAYHY Bapia-
OEJIbHICTh 103 BHYTPIllIHLOIO OMPOMiHEHHSI MEILIKAHIIiB
LbOI'O PalioHY.

[HIIIMMY KpUTUYHUMU 32 BETMYMHOIO 103U BHYTPIIIIHb-
oro ornpomiHeHHs y 1986 potii € 3apiuHeHcbKuMi, [yopo-
BULIbKUIA i POKUTHIBCbKUIA pailoHn PiBHeHCBKOI 00J1aCTi.
CepenHs mo3a, orprMaHa nopociauMu (crapiire 20 poKiB)
JKUTEJISIMM LIMX paiioHiB, craHoBwiIa 1,66; 1,54 ta 1,52 M3B
BinmosigHo. CepenHs 103a OMPOMiHEHHS 3HAYHO OibIna
y oci6 monoamux 20 pokiB, SIKi MELIKAIOTh Y LIMX paiioHax,
i mopiBHioe 3,88; 2,17 Ta 2,39 M3B BigmoBinHo. MeniaHHi
3HAYEHHSI PO3MOiIY 103 cepel MELIKAHIIB 3apiyHeHCh-
Koro, JlyopoBUILIbKOro i POKUTHiIBCHKOro pailoHiB, Ha
BinMiHy Bin Hapoauiibkoro, 6J113bKi 10 cepeIHbOro 3Ha-
YeHHs i JOpiBHIOIOTH BinnosinHo 1,27; 1,08; 1,10 M3B (s
npopocinx crapiuux 20 poki) Ta 2,65; 1,47; 1,48 m3B
(mst oci6 mosomiux 20 pokiB). [HTEpBa, y IKOMy JieXaTh
95 % 3HauYeHb 103 OMPOMIHEHHSI JOPOCIUX XUTEJIIB 3api-
YHEHCHKOTO paitoHy, Bu3HaueHo Bin 0,42 no 5,3 m3B. Bin
3HAYHO BYXKUMIA, ajie IOro HUKHS rpaHMls y 7 pa3iB BU-
1ma, Hix s JIBJI-BuMiproBaHb, BUKOHaHUX Y Hapoauiib-
KoMy paiioHi. Cxoxi pe3yJbTaTh CIIOCTEPiraroThCs IS
PO3IMOILIiB 403 BHYTPILIHHOIO OIPOMIHEHHS JOPOCIUX
MetkaHiiB Jyoposuubkoro (0,21—5,2 m3B) Ta Pokur-
HiBcbKoro (0,21—4,5 m3B) paiioHiB.

IntepBanu 95 % posmoainy 103 BHYTPILLIHLOTO OII-
poMiHeHHd Yy ocib BikoM 10 20 pokiB Ha 1986 pik cra-

indefinite place of residence (residents of other
countries).

Internal exposure doses that were obtained by
the population of radioactively contaminated ter-
ritories in 1986 vary depending on settlement and
the rate of radioactive contamination of the
ground and of local meal. Significant differences
in exposure doses are observed even for residents of
the same settlement.

According to DB of WBC measurements, mean
doses of internal exposure obtained by residents of
Narodychi district of Zhytomyr Oblast in the first
year after the accident are the largest compared
with other districts (Table 4). This holds both for
adult residents of the district (3.95 mSv) and infant
population (3.17 mSv). At that the median value of
the dose distribution for adults is only 1.62 mSv
and for children 1.41 mSy, i.e., a half of persons
under WBC measurements obtained doses less than
the indicated median value. Vast majority (95 %) of
adult residents of Narodychi district, for which
WBC measurement was made in 1986, obtained
the doses within an interval 0.06—21.8 mSv. For
persons younger than 20, the corresponding inter-
val is 0.07—17.0 mSyv. Thus, the evaluation results
reflect a significant variability of internal exposure
doses of inhabitants of the district.

Other critical by the value of internal exposure
dose in 1986 are Zarichne, Dubrovytsia and Rokyt-
ne districts of Rivne Oblast. Mean dose obtained by
adult (older than 20) inhabitants of those districts is
1.66, 1.54 and 1.52 mSy, respectively. Mean expo-
sure dose is significantly larger for persons younger
than 20 that reside in those districts and equals to
3.88, 2.17 and 2.39 mSy, respectively. Median values
of the dose distribution among inhabitants of
Zarichne, Dubrovytsia and Rokytne districts, unlike
in Narodychi district, are close the mean values and
are equal respectively 1.27, 1.08 and 1.10 mSv (for
adults older than 20) and 2.65, 1.47, 1.48 mSyv (for
persons younger than 20). An interval containing 95
% of values of exposure doses for adult inhabitants of
Zarichne district is determined from 0.42 to 5.3 mSv.
It is much narrower, but its lower bound is 7 times
higher compared with WBC measurements made in
Narodychi district. Similar results are observed for
distributions of internal exposure doses of adult
inhabitants of Dubrovytsia (0.21—5.2 mSv) and
Rokytne (0.21—4.5 mSv) districts.

95 % intervals for distribution of doses of inter-
nal exposure for persons of age up to 20 years in
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Ta6nuusa 4
06car indopmauii y 6asi gaHux pesynsvraris JIBJI-eumipioBanb 1986 p.

Table 4
Amount of information in DB of results of WBC measurements in 1986

0GnacTb PaitoH KinbKicTb BUMipIOBaHb Po3a BHYTPILUHLOTO ONPOMIHEHHS, M3B
Internal dose, mSv
Oblast District Number of measurements — 5.m STD q50% q90% q95%
Dopocni ( > 20 pokis ) / Adults (> 20 years)

Xutomupcbka / Zhytomyr Xutomupcbkuii / Zhytomyr 150 0,41 1,34 0,08 0,55 0,99
KopocteHcbkuii / Korosten 152 0,41 0,43 0,27 0,87 1,17
Hapoauupbkuii / Narodychi 6404 3,95 7,42 1,62 10,0 15,5
Ospyupkuit / Ovruch 155 0,53 0,69 0,27 1,44 2,11

KviBcbka / Kyiv binouepkiscbkuii / Bila Tserkva 767 0,13 0,22 0,03 0,40 0,60
BoponsHebkuii / Borodianka 552 0,40 0,66 0,18 0,93 1,43
Bacunbkiscbkuii / Vasylkiv 793 0,12 0,19 0,10 0,17 0,26
Buwroponcbkui / Vyshhorod 117 0,80 2,19 0,14 1,14 6,83
IBaHKiBCbKMA / Ivankiv 3972 0,81 2,62 0,26 1,56 2,62
KueBo-CesrowmHcbkuii / Kyiv-Sviatoshyn 5263 0,21 0,57 0,12 0,36 0,61
MwponiBcbkuit / Myronivka 423 0,25 0,27 0,15 0,57 0,83
Monicbkuin / Poliske 4750 1,50 3,52 0,62 3,61 5,46
PokuTHsHCbKuiA / Rokytne 686 1,00 2,02 0,72 1,79 2,41
TapauuaHcbkuii / Tarashcha 749 0,69 1,19 0,25 1,93 2,80

PieHeHcbka / Rivne Bonoaumupevskuin / Volodymyr 574 0,66 0,92 0,44 1,22 1,90
[y6poeuubkuit / Dubrovytsia 122 1,54 1,51 1,08 3,13 4,09
3apiyHeHcbkuii / Zarichne 108 1,66 1,2 1,27 3,48 4,02
PokutHiscbkuit / Rokytne 122 1,52 1,43 1,10 3,02 4,14
CapHeHcbkuin / Sarny 175 0,53 0,51 0,41 0,92 1,36

Yepkacbka / Cherkasy Karepunoninbcbkuid / Katerynopil 442 0,46 0,46 0,37 1,00 1,37
KopcyHb-LLesyeHkiBcbkmii / Korsun-Shevchenkivsky 584 0,17 0,18 0,13 0,27 0,39
TanbHiecbkuit / Talne 533 0,20 0,16 0,12 0,37 0,50
Yepkacbkuit / Cherkasy 228 0,28 0,39 0,13 0,75 0,88

Yepiriscbka / Chernihiv PinkuHcbkuin / Ripky 154 1,13 1,59 0,49 2,94 4,78
Yepiriecbkuii / Chernihiv 708 0,36 0,71 0,17 0,74 1,14

[itv Ta monoab ( < 20 pokie ) / Children and young persons (<20 years)

Xutomupebka / Zhytomyr Hapomuupbkuin / Narodychi 4648 3,17 5,97 1,41 7,45 11,7
Ospyubkuit / Ovruch 193 0,55 0,78 0,27 1,36 1,85

KviiBcbka / Kyiv binouepkiscbkuii / Bila Tserkva 550 0,13 0,20 0,06 0,33 0,47
BopoasiHebkuid / Borodianka 168 0,55 0,70 0,29 1,32 1,73
Bacunbkiscbkuin / Vasylkiv 1050 0,28 1,08 0,19 0,38 0,59
IBaHKiBCbKMIA / Ivankiv 3175 0,57 1,19 0,25 1,19 1,87
Kneso-CesTowumHebkuii / Kyiv-Sviatoshyn 1488 0,24 0,28 0,20 0,31 0,45
MwupoHiBcbkuii / Myronivka 237 0,37 2,77 0,13 0,39 0,48
Monicbkuii / Poliske 4639 1,02 2,29 0,46 2,29 3,51
PokutHaHcbkui / Rokytne 727 1,09 1,63 0,85 1,85 2,23
TapauuaHcbkuii / Tarascha 187 1,00 1,67 0,32 2,45 3,69

PisHeHcbka / Rivne Bonoanmupewbkuii / Volodymyr 113 1,14 0,84 0,88 2,62 3,06
[Jy6poeuubkuid / Dubrovytsia 29 2,17 2,30 1,47 4,51 5,88
3apiuHeHcbkuii / Zarichne 45 3,88 4,42 2,65 7,02 12,8
PokuTHicbkmii / Rokytne 45 2,39 2,83 1,48 4,58 6,15
CapHeHcbkui / Sarny 25 1,24 1,19 0,85 2,82 3,79

Yepkacbka / Cherkasy KopcyHb-LLesyeHkiBcbkmii / Korsun-Shevchenkivsky 163 0,20 0,09 0,17 0,30 0,36

Yepiriscbka / Chernihiv PinkuHcbkuin / Ripky 25 1,22 1,57 0,78 2,45 3,77
YepHiriscbkuin / Chernihiv 1508 0,98 1,57 0,56 2,25 3,27

HoBaTh 0,67—18,8 M3B (3apiuHeHCchbKUIl paiioH), 0,34— 1986 constitute 0.67—18.8 mSv (Zarichne district),
12,3 M3B ([dyopoBuubkuii paiton) ta 0,35—13,8 m3B  0.34—12.3 mSv (Dubrovytsia district) and 0.35—
(PokuTHiBCcbKMil pailoH). BoHu € 3HauHo mmpimmu,  13.8 mSv (Rokytne district), and they are much
HIXX Y JOPOCTNX MEIIKAHIIiB IIX K& paiioHiB. wider than for adult inhabitants of those districts.
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Figure 8. Distribution by intervals of internal exposure dose in DB of WBC measurements

TakuM ynHOM, OiNbIIICTh MeLIKaHLIIB Hapoauubko-
ro paitony KuTomMupchkoi obJacTi, a TakoxX 3apid-
HeHcbKoro, JlyopoBuLbKOro i POKMTHiIBCbKOIO paito-
HiB PiBHeHCBHKOI 06jacti y 1986 porii orpumanu 103y
BHYTPIIITHBOTO OIPOMiHEHHS OibIny, HiX 1 M3B, TOO-
TO TaKy, 110 MEPEBUILYE JIMIT J03U, BCTAHOBICHUM
s HaceneHHs HPBY-97 [27].

Po3srmonin mo3 BHYTpIllIHLOTO OIPOMIHEHHSI 3a JTaHU-
mu B]1 JIBJI-BumiproBanb 1986 p. Ha puc. 8 mmokasye,
o 56 % mopocaux ocio Ta 34 % oci6 Monommux 20
poKiB, sIKi mpoxoawau JIBJI-BuMiproBaHHSI, OTpUMaIi
no3y He oinbiry 0,2 M3B. J1o3y meH1y 0,4 M3B oTpuma-
1 67 % nopociux Ta 53 % niteii. J1o3y, SIka He TIepeBU-
mye 1 M3B, orpumaiu 80 % nopocnux ta 73 % miteid.

VY BJ1 JIBJI-BumiptoBaHb 3a 1986 pik 3 ypaxyBaHHSIM
HOBOYBEIECHUX JaHUX Hapa3i MiCTUTbCS Maitxke 65 Tuc.
3aIMUCiB.

BUCHOBKU

Y 2019-2021 pp. no enekrpoHHoi B/l pe3ynbraTiB
JIBJI-BuMipioBaHb, BUKOHaHUX y 1986 p., 1omaTkoBo
BHeceHo 35 319 3anucis, 110 30ib1IMIO 11 00CAT Y 2,2
pa3za (ycworo 65 050 3anuciB). Lle nani mpo pe3yabratu
BUMipIOBaHb MeIIKaHILiB 24 ob6aacteit YKpaiHWu.
Haii6ineiri obcaru indopmarnii orpumMani 111 KuiBeb-
koi (41,1 %), XKuromupcokoi (16,3 %), JdoHeubKoi
(8,6 %), Yepkacbkoi (7,0 %), Onecwkoi (6,7 %), IBa-
Ho-®pankiBcbkoi (5,1 %) ta PiBHeHcbkoi (4,6 %) 06-
nmacteii. Opranizarii, o nposenu JIBJI-BumiproBaH-
Hsl, IpeacTaBieHi 37 ycTaHOBaMU, B OCHOBHOMY Mif-
nopsakoBaHuMu MO3 Ykpainu. BimHoBiaeHo iH(oOp-
Mallilo 110J0 MpWIadiB, SIKi OyJauM 3acCTOCOBaHiI IMpU
nposeneHHi JIBJI-sumiproBanb, Ta MJIA mnsg 27 119

Thus, most of inhabitants of Narodychi district
of Zhytomyr Oblast, and also of Zarichne,
Dubrovytsia and Rokytne districts of Rivne
Oblast in 1986 obtained internal exposure dose
larger than 1 mSy, i.e., such one that exceeded the
dose limit established for the population in the
NRBU-97 [27].

Distribution of internal exposure doses in DB of
WBC measurements of 1986 presented in Fig. 8 shows
that 56 % of adults and 34 % of persons younger than
20, for whom WBC measurements were made, got the
dose <0.2 mSv. A dose <0.4 mSv was obtained by 67 %
of adults and 53 % of infants. A dose <1 mSv was got
by 80 % of adults and 73 % of children.

DB of WBC measurements for 1986 contains
nearly 65 thousand records including new entered
ones.

CONCLUSION

In 2019-2021 it was inputted additionally 35,319
records to the electronic DB of results of WBC meas-
urements made in 1986, and this increased the volume
of DB in 2.2 times (now it contains 65,050 records).
Those are data on results of measurements for resi-
dents of 24 Oblasts of Ukraine. The largest amounts of
information are obtained for Kyiv (41.1 %), Zhytomyr
(16.3 %), Donetsk (8.6 %), Cherkasy (7.0 %), Odessa
(6.7 %), Ivano-Frankivsk (5.1 %) and Rivne (4.6 %)
Oblasts. It was 37 institutions that made WBC meas-
urements; mainly they subordinate to the Ministry
of Health of Ukraine. It is reconstructed informa-
tion on devices used in WBC measurements and on
MDA for 27,119 records (76.7 % of all WBC meas-
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3anuciB (76,7 % Bin ycix JIBJI-BumipioBanb). BimHoB-  urements). It is reconstructed information on the
JIeHo iHdopMaIiito TIpo Macy TiJla T Bcix BUMipioBa-  body mass for all measured persons. It is made eval-
HUX oci6. BukoHaHO po3paxyHOK 3HaueHb BMicTy uation of intake of incorporated *’Cs and '*Cs to all
inkopropoBaHoro'¥’Cs ta '*Cs qisa Bcix HoBoyBeneHux  new entered records to DB of WBC measurements.
3anucis bJI JIBJI-BumipioBaHb. It is made the quality analysis of the reconstructed

IIpoBeneHo aHai3 IKOCTI BiTHOBJIeHOI iHGopMalii. information. To the group «qualitative» it was
Jlo rpynu «sikicHi» BimHeceHo 18 598 zamuciB (53 %  assigned 18,598 records (53 % of all new entered), to
BiI ycix HOBOYBEIEHMX), IO IPYIIM «yMOBHOsIKiCHi» —  the group «conditionally qualitative» — 16,685
16 685 3anuciB (47 % Bin ycix HoBoyBeaeHux) i mume  records (47 % of all new entered), and only 36
36 zanuciB (0,1%) BimHeceHO mo rpymu «HU3bKO-  records (0.1 %) were assigned to the group «of low
SIKICHi». quality».

Jnst po3paxyHKy 103 OMNPOMiHEHHSI OCi0, BKIIOUE- To evaluate the exposure dose of persons included
Hux 1o 6a3u nanux JIBJI-BumMmiptoBaHb, BukKopuctaHo to DB of WBC measurements, it was used the ecolog-
€KOJIOTO-JO3UMETPUIHY MOJIeNIb Mirpallii pagionesito  ical and dosimetric model for radio-cesium migration
Yy HaBKOJIUIIIHLOMY cepeaoBulli y 1986 poui ta Mogens  in environment in 1986, as well as the model for
MeTaboJIi3My pafiolle3ito B opraHiaMmi JioauHM. 3a pe-  radio-cesium metabolism in a human organism.
3yJbTaTaMU 1030BUX PO3PaXyHKiB, 103y BHYTpillHboro  According to results of dose evaluations, a dose of
ornpoMiHeHHs y 1986 poui, sika He niepeBuiye 1 M3B,  internal exposure in 1986 that does not exceed 1 mSv
orpuMaiii 80 % mopociux oci6 crapimux 20 pokiB Ta  was obtained by 80 % of adults older than 20 and by
73 % niteit i Mmonoai MoJioatie 20 poxis. 73 % of children and youngsters younger than 20.

Takum urHOM, 99,9 % pesynbrariB JIBJI-BuMipro- Thus, 99.9 % of results of WBC measurements,
BaHb, BiTHOBJICHUX Ta HOBOYBEACHUX 10 €JIeKTpOHHOI ~ which are reconstructed and inputted to the elec-
BJ1, Bu3HaueHi 9K «JKiCHi» Ta «yMOBHOSKIiCHi» i Mo-  tronic DB, are determined as «qualitative» and
KyTh OyTM BUKOPHUCTaHi I MoAadblIMX KJiHiYHMX, «conditionally qualitative» and can be used for fur-
enieMioJIOriYHMX Ta iHILIMX HAYKOBUX JTOCiIKEHb. ther clinical, epidemiological and other research.
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