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PEKOHCTPYKIA MHINBUJIYAJIN3NPOBAHHBIX 103
BHYTPEHHEI'O OBJIVYEHUS CYBBEKTOB
TOCYIAPCTBEHHOTI'O PETYICTPA YKPAUHBI:
COOBIIIEHUE 2. JOKAJTbHO-CIHEHIN®UNYECKUE MOJIEIN
1 103bI OBJIYYEHUS XKUTEJEN KO3EJEIIKOTO
PEINNKMHCKOI'O PANOHOB YEPHUTOBCKOI OBJIACTA

Llenb uccnepoBanua. PaszpaboTtka cuctembl Moaeneil v npoueayp Afs PeKOHCTPYKLMN MHAMBUAYANM3UPOBAHHbIX 403
BHyTpeHHero o06ayyeHus cybbekToB focyaapcTBeHHoro Pernctpa YkpauHbl nuu, nocTpajaBliunx Bcneacteme YepHo-
6binbckon Katactpodsl (IPY) — xuTeneit pagnoakTUBHO-3arpa3HeHHbIx Tepputopuii Koseneukoro u PenkunHckoro
panoHoB YepHUroBcKoii obnactu.
Marepuanbl u meToabl UccnepoBaHua. [pMBoOAMTCA ONMCAHME CTPYKTYPHOW CXEMbl U MaTeMaTM4YeCcKoro annapara
3KON0ro-[03UMETPUYECKUX MOLENEN, NO3BONAIOLLNX OCYILECTBUTb PEKOHCTPYKLMIO MHAMBUAYANU3UPOBAHHbIX 103 06-
NlyYyeHuns oT NoTpebNeHns NPOAYKTOB NMUTAHUS, 3arps3HEHHbIX PafuoLe3nemM YepHOObIIbCKOTO NPOUCXOXAEHNS, CyOb-
ekToB Ko3eneukoro 1 PenkuHckoro paioHoB YepHurosckoii obnactu. lMapametpusauus Mogenei peKoHCTpYKLUUM oc-
HOBaHa Ha MaTemaTuyeckoi 06paboTKe pe3yNbTaToB PafMO3IKONOrMYECKOro (3arpsisHeHWe pafMoLEe3neM MONoKa) U
L03MMeTpUYECcKoro (CoAepaHue paamoLesns B OpraHu3me Xutenein) MOHUTOPUHIOB, KOTOPbIE MPOBOAMANCDH B Teye-
Hue 1986-2012 rr. B HaceneHHbIx nyHkTax (HIT) paccmatpuBaembix paloHOB. M3-3a OTHOCUTENBHO HEBLICOKMX YPOB-
Heil BbinageHus papuoLesns Ha noysy B 1986 r., TeppuMTOpUM 3TUX PAiOHOB ObINK pa3aeneHbl Ha ABe “TeppuUTopUanb-
Hble 30Hbl": T3-1 — TeppuTOpUS, rie NNOTHOCTbL BbinageHus *3’Cs Ha noysy B 1986 r. npesbiwana 37 Kbk/m? u T3-2 —
TEPPUTOPUS, Fie 3TOT NoKasareNb He npesbiwan 37 Kbk/M2. [Ina Kax[oi TeppuTOpPUabHOM 30HbI KaXA0ro paioHa B
MOLeNN PEKOHCTPYKLMKU ONpeAeneH MOMEHT BpeMeHu (rof), Ha4MHasA C KOTOPOro BBOAWNOCH MOHATUE TaK Ha3blBae-
Moii “pedepeHTHOI J03bl”, 3HAYEHME KOTOPOI NPUNUCHIBANOCH BCEM CyObeKTaM, HE3aBUCUMO OT Pe3y/bTaToB U Hau-
YMA MOHUTOPUHTOB. Pe3ynbTaThl PaAN03KONOrMYECKOrO U JO03UMETPUYECKOTO MOHUTOPUHIOB UCMONb30BANNCh AN1f YC-
TAHOBNIEHUA PaoOHHO-CneyndUYeckux MyHKLNIA: TOf0BOM CpeaHei KoHueHTpauus 3’Cs B MOIOKe Ha eANHULLY Bbina-
neHnit ’Cs Ha nousy (Er”’"’k’T) ans Koseneukoro paitoHa, GyHKLMN BpEMEHHOI AUHAMUKK KOHUeHTpauun *’Cs B Mo-
noke (grmﬂk (t)) ANs PenkunHckoro paitoHa, abcontoTHOro panoHHOTO MONIOYHOTO 3KBUBANEHTA paunoHa (ARME;) u oT-
HOCUTENbHOTO PAOHHOrO BO3PACT-3aBUCUMOr0 NOCTYNAEHNUSA PAaAMNOLE3UA C PALMOHOM (RRIZ)‘
Pe3ynbTatbl ¥ BbIBOAbI. Pa3paboTaHHble MOAENN PEKOHCTPYKLMW NPUMEHEHbl s WHAMBMAYanu3auum fo3 27 811
cy6wbekToB PY Koseneukoro u 14 553 cy6bektoB [PY PenkuHcKoro paitoHoB. Pe3ynbTathl MHAUBMAYANU3aLMK 03
npuBefeHbl B BUAE CPEAHEro40BbIX 3HAYEHWIT 403 BHYTPEHHErO U CYMMApHOro (BHYTPEHHEe U BHelHee) 06ayyeHUs
ans nepuopa 1987-2011 rr., a Takxe B BUAe pacnpeneneHus cyobektos [PY pasnuyHbix panoHoB Mo MHTepBanam o3,
HAKOM/IEHHbIX 33 BECb NEPUOJ HabNIOAEHNS.
KnioueBble cnoBa: mMeanKo-f03MMETPUYECKUI peecTp, IKONOro-g03MMETpUYecKne MOaenu, UHAUBUAYaNU3MpoOBaH-
Hble 403bl 06/1y4eHUs, PEKOHCTPYKLMA [03 061yyeHus, YepHoObinbcKas katacTpoda.
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Individualized internal exposure doses reconstruction for the persons

of Ukraine State Register:

Report 2. Locally-specific models and doses of persons living in Kozelets
and Ripky raions of Chernihiv oblast

Study objective. Development a system of models and procedures for the individualized internal exposure doses
reconstruction for the subjects of Ukrainian State Register of persons, affected due to the Chornobyl accident (SRU)
and residing in radioactive contaminated territories of Kozelets and Ripky raions of Chernihiv oblast.
Materials and methods. A description the schematic diagram and mathematical equations of ecological-dosimet-
ric models are given that allow to reconstruct the individualized exposure doses from consumption of food contam-
inated with radiocesium of Chornobyl origin for inhabitants of two raions of Chernihiv oblast. Parameterization of
the reconstruction models is based on the mathematical analysis of results for radioecological (radiocesium milk
contamination) and dosimetric (radiocesium human body burden) monitorings, that were calculated in the period
of 1986-2012 in the settlements of raions under consideration. Due to quite low level of radioactive cesium depo-
sitions on the ground in 1986, the territory of these raions was divided into two “territorial zones”: TZ-1, an area
where the *’Cs ground depositions density in 1986 exceeds 37 kBq/m? and TZ-2, an area where this rate does not
exceeds 37 kBg/m?. For each territorial zone in each raion, the initial time moment (year) was introduced in the
reconstruction model. Since this year the concept of the so-called “reference dose” has been using. Its value was
assigned to all persons, regardless of the results and availability of monitoring. The results of radioecological and
dosimetric monitorings were used for setting in raion specific functions: the annual average concentration of **Cs
in milk per unit of **Cs ground depositions (¢ for Kozelets raion, function of the temporary dynamic of **’Cs
concentration in milk ( Er’"”" (t) ) for Ripky raion, absolute raion milk equivalent of the diet (ARME:), and relative
age dependent intake of radiocesium with the diet (RRI” ).
Results and conclusions. Models for individualized internal exposure doses reconstruction were applied to 27811
SRU subjects from Kozelets raion and 14553 SRU subjects from Ripky raion. Results of doses individualization are
given as annual average values of internal and summarized (internal and external) exposure doses for the period of
1987-2012, as well as the distribution of SRU subjects of different raions according to the intervals of accumulat-
ed doses over the entire period of observation.
Key words: Medical Dosimetric Register, ecological and dosimetric models, individualized exposure dose, dose
reconstruction, the Chornobyl accident.

Problems of radiation medicine and radiobiology. 2014;19:102-125.

BCTYILUIEHUE INTRODUCTION

MunuBuayanmzanms 1o3 oomyueHust cyobekroB focymap-  Individualization of exposure doses of persons
ctBeHHoro Peructpa Ykpaunsl (I'PY) asnsgercs onHoit u3  from the State Register of Ukraine (SRU) is one of
BaxkHelmux 3aga4d I'PY B Hactosiiee Bpemst. B Coobiie-  the most important goals of the SRU at the present
AN 1 “PeKOHCTpYKIMS WHAMBUIYAINM3NPOBaHHBIX 703  time. In Report 1 “Reconstruction of individual-
BHYTpeHHero o0aydeHMs1 cyobekToB locymapctBeHHoro ized internal doses for the persons of Ukraine State
peructpa Ykpaunbl: Coobuienue 1. JlJokaapHo-crienmgu-  Register: Report 1. Locally-specific models and
yecKre MOJEeIr U J03bl 00ydeHus xuteneit PokutHoBc-  exposure doses for residents from Rokytne raion of
Koro paiioHa PoBeHckoit obmacti, OBpydckoro paiioHa  Rivne oblast, Ovruch raion of Zhytomyr oblast
Kuromupckoii oonactu n MBankoBckoro paitona KueBc-  and Ivankiv raion of Kyiv oblast” a brief descrip-
Kol objacTu” MpUBEIEHO KpaTKoe onucaHue ueneit u  tion of the objectives and primary account groups
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rpynn ydyeta ['PY. IlpuBeneHo Takxke AeTaabHOE OIuca-
HHE 3KOJIOTO-I03UMETPUICCKIX MOJEeil U Pe3yIbIaToB
PEKOHCTPYKLMHI UHINBUAYATU3NPOBAHHBIX 103 UISI CYyOb-
ektoB 'PY Tpex paitonoB — OBpyuckoro paiioHa 2Kuto-
mupckoit obnactu, MBaHkoBcKkoro paitoHa Kuesckoii 00-
Jlacti 1 PokuTHOBCKOrO paitoHa PoBeHcKo# 006J1acTu.

B nactosiimem CooOlieHrMM 2 ONMCHIBAIOTCS MOAEIN
PEKOHCTPYKIMU U Pe3yJbraThl MHIMBUIYAIM3AllUU 103
cyosekToB I'PY Penkunckoro n Ko3zenenkoro pailoHoB
YepHUroBckoil obaactu. Pazinyure moaxoaoB K peKOH-
CTpyKUMHU 103 cyobekToB I'PY paiioHOB, npencTaBiieH-
HbIx B CooOuieHusIX 1 1 2, CBSI3aHO C CYIIECTBEHHBIM
pasmuyreM KakK paguodKOJOTMYECKUX YCIOBUI (Beu-
YMHBI JIOTHOCTH BbinmageHusa '3’Cs Ha IOYBY, TUIIOB
MOYB), TaK ¥ ¢ MacIITabaMU U MIEPUOAUIHOCTHIO paarO-
5KOJIOTMYECKOTO (M3MEPEHMST KOHILIEHTPpalluK paguolie-
318 B MOJIOKe) U fo3umeTrpruueckoro (CUY-usmepeHus)
MOHUTOPHHTIOB.

Kozeneuxkuit 1 PenkuHckuii paiioHbl YepHUTOBCKOM
00JIaCTU TIOABEPIJINCh MEHEE MHTEHCUBHBIM paaroak-
TUBHBIM BbInaneHusaM '*’Cs Ha nmousy B 1986 I. B cpaBHe-
Huwu ¢ paioHamu Kuesckoil 1 ZKutomMupckoii obnacteit.
Kpome Toro, mpeobGiagaroliye 4yepHO3eMHO-TIECUaHbIe
MOYBBI ATUX PAiOHOB XapaKTEPU3YIOTCS MEHEe MHTEH-
CUBHBIM BBIHOCOM PaJMOlE3Msl 13 IOUYBBI B PACTUTEIIb-
HocTh (examuM B uHTepBaie 0,7—1,0 B! Ha kBk-m™
m1s1 1991 r), yem, Hampumep, MOYBBI POKUTHOBCKOIO
paifona PoseHckoii obmnactu (7,01 Bxn!' Ha xBk-m™?)
win OBpyuckoro paitoHa ZKuromupckoit odnactu (2,07
Bk Ha kBk-M2). [To3TOMY XapaKTepHBIM IS JKUTENIER
HaceneHHbIX TyHKTOB (HIT) Ko3zeneukoro u PenkuHc-
KOIO pailOHOB SIBJISIFOTCSI TIOBOJIbHO HU3KHUE (B ITOCTEN-
HUeE ToAbl — Ha ypoBHE (POHA) KaK KOHLIEHTPAIIUM paI-
olLIe31sI B MOJIOKE, TaK ¥ YPOBHHU PaIUOLIEC3UsI B OpPraHU3-
Me, n3mepsieMble B xone CUY-moHuTOpMHTA.

Paguoskonornyeckue ocobeHHOCTH Tepputopun Ko-
3¢JIe1IKOro M PenmkuHCKOro paifoHOB, KOTOpHIE MOTEH-
L1AaJIbHO HEe MOIVIM IIPUBECTH K BHICOKMM J03aM Kak
BHYTPEHHETO, TaK U BHEIIHEro 00Jy4eHUsl, 00YyCI0BUINU
CYILIECTBEHHO MEHEE MHTCHCUBHBIA TO3UMETPUYECCKUN
MOHUTOPHMHT MECTHOTO MOJIOKA M KHUTEJIeil 3TUX paiio-
HoB. Tak, B yactHocTH, B Ko3enekom paiitoHe mTaHHBIC
0 3arpsi3HeHnU Mosioka 10 1991 1. BooO11ie OTCyTCTBYIOT,
a MACCOBBI MOJIOYHBI MOHUTOPUHT HAYaJICH TOJIBKO C
1991 r. [1px 5TOM MOJIOYHBIM MOHUTOPUHTOM B T€UEHUE
BCEX JIET OXBaThIBaJIOCh MeHee IojoBuHBI HII, B KoTO-
peIx mpoxuBann cyosekTel I'PY. Uto kacaerca CUY-
MOHUTOpUHTra cpeau xuteneil Kosenelkoro paitoHa, To
M3MEPEHMST Hauyajli IIPOBOIUTHCS O0JIee MJIM MeHee Mac-
coBO Jullb ¢ 1997 . 1 oXBaThIBAJIM 3a4acTyiO He Oosiee
yetBepTyu HII npoxuBaHusi cyobektoB I'PY.

of SRU were given. A detailed description of eco-
logical and dosimetric models is also given as well
as the results of reconstruction of individualized
doses for the SRU subjects from three raions:
Ovruch raion of Zhytomyr oblast, Ivankiv raion of
Kyiv oblast, and Rokytne raion of Rivne oblast.

Reconstruction models and individualized doses
for the SRU subjects from Kozelets and Ripky
raions of Chernihiv oblast are described in present
Report 2. The difference in approaches to the
doses reconstruction for the SRU subjects living in
raions represented in Report 1 and 2 is related to a
significant difference in radioecological conditions
("37Cs ground deposition density, type of soil) and
to the scale and frequency of radioecological
(measuring the concentration of radioactive
cesium in milk) and dosimetric (WBC measure-
ment) monitorings.

Kozelets and Ripky raions of Chernihiv oblast
were suffered from less intensive radioactive '*’Cs
ground depositions in 1986 in comparison with
raions of Kiev and Zhytomyr oblasts. Besides that,
the prevailing chernozem-sandy soils of these
raions are characterized by less intensive removal
of radioactive cesium from soil to vegetation (lying
in the range 0.7—1.0 Bq-L™' per kBq'm™ for 1991)
than, e.g., the soil of Rokytne raion of Rivne oblast
(7.01 Bg-L"' per kBgm™?) or Ovruch raion of
Zhytomyr oblast (2.07 Bq-L"! per kBq-m™). Thus,
it is typical for the inhabitants of settlements of
Kozelets and Ripky raions to have quite low con-
centration (in recent years — at the background
level) of radioactive cesium in milk and level of
radioactive cesium in the body, measured during
the WBC monitoring.

Radiological features of the territory of Kozelets
and Ripky raions that could not potentially lead to
high doses of both internal and external exposure,
caused a significantly less intensive dosimetric
monitoring of local milk and the inhabitants of
these areas. In particular, in Kozelets raion the
data of milk contamination up to 1991 are absent,
and mass milk monitoring started only in 1991. In
addition this milk monitoring was covered less
than half of the settlements of residence of SRU
persons (briefly — SRU settlements) along all
these years. As for WBC monitoring among resi-
dents of Kozelets raion, the measurements have
been started in wide-scale manner only in 1997
and have been covered about a quarter of SRU
settlements.
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ITpakTyeckn aHaJOTWYHAs KapTUHA OTHOCUTEJIBHO
BpPEMEHHOU JUHAMUKU 00beMOB MoJiouHoro u CHMY-
MOHMUTOPUHIOB HalJwogaeTcs W Aiasg PenkuHckoro
paifoHa. Paziuuue 3akitoyaercs JUIlb B TOM, YTO MO-
JIOYHBII MOHUTOPUHT oxBaTbiBasl okosio 70 % HII cyon-
ektoB I'PY, CUY-moHuTopuHr B 1998—2001, 2003 u B
2007 rr. oxBatuin 11-33 % HII, a B 1996, 2004—2006 u B
2008 rr. — 3—8 % HII. 81 u3 97 (83%) HII cyonbekTOB
I'PY PenkuHckoro paiioHa u smib 51 u3 85 (60 %) HIT
cyobekToB Ko3enenkoro paiioHa ObLIM OXBa4eHBI MO-
JIOYHBIM MOHUTOPMHIOM XOTSI OBl OOVH pa3 B TEUCHUE
19912011 rr. Takxke, aumb B 39 u3z 85 (~47%) HII
cyosekToB I'PY Kozeneuxkoro paiiona u B 75 usz 97
(~77%) HII cyobekToB 'PY PenkuHckoro paiioHa 1mpo-
Bomuicsd CUY-MOHUTOPUHT XOTSI OB OMMH pa3 B Teue-
Hue 1991-2011 rr.

OrpaHn4eHHbIE 00bEMbI 1 HENIEPUOANIHOCTh MOJIOU-
Horo u CHY-monutopuHros B Koseneukom u Penku-
HCKOM paiioHaX HpaKTUYeCKH MCKIIOUMIM BO3MOXK-
HocTh ipuMeHeHust HIT-cneuuguyeckoro nmoxona mist
peKoHCTpyKUUU 103 wieHoB I'PY 3Tux pailoHOB, Kak
3TO UMeJIo MecTo Wisl cyobekToB I'PY PokuTHOBCKOTO,
OBpyuckoro 1 MBaHKOBCKOTo paliOHOB, ONMCAHHBIX B
Coo6meHun 1. IloaToMy mpu pPeKOHCTPYKIMHU 103
cyosekToB I'PY Kosenernkoro u PenmkuHcKoro pailoHoB
pe3ynbratel CUY-MoHNTOPMHTA, KOTOPBII ITIPOBOIMIICS
B HII aTux paiioHOB, UCIOAb30BAJUCh HE IJIsI BOCCTa-
HoBneHus HII-cneunduueckux ¢GyHKIME, a TOJIBKO
JUTSL YCTAHOBJIEHUSI OOIIEpaliOHHBIX XapaKTEePUCTUK U
napaMeTpu3aluy paiioHHO-ceunpruIecKnX QYHKIINA,
KOTOpBIE 3aTeM U IPUMEHSUIUCH 11 PEKOHCTPYKIIAMN
103 cyobekToB I'PY B HII aTux paitoHos.

IIEJb UCCIIEJOBAHUS

PazpaboTka cuctemMbl MOeAe U mpoLeayp AJs1 peKOH-
CTPYKUMY WHAWBUIYAUIU3UPOBAHHBIX 103 BHYTPEHHETO
001yyeHust cyobekToB locymapcTBeHHOro Perucrpa Yk-
panHBl — XUTeJIeH pamroaKTUBHO-3arpsI3HEHHBIX Tep-
putopuii Kozeneukoro u PenkuHckoro paitoHos Hep-
HUTOBCKOI 00J1aCTH.

MATEPUAJIBI 1 METO/IbI

TepputopuanbHoe 3oHupoBaHue Ko3enenkoro

u Penkunckoro paiionos

Tepputopuu Kozeneukoro u PenkuHCKOro pailoHOB
YepHUTOBCKOI 00JIaCTH XapaKTePU3YIOTCSI OTHOCHUTEIIb-
HO HEBLICOKMMHM YpOBHSIMU BbinageHuii *’Cs B 1986 r.,
TaK 4TO MaKCHMMaJlbHOe 3HaueHue BhiraaeHuii B HIT Ko-
3eJIeLKOro paiioHa cocrasisger 79 kbk/m?, a B HIT Pern-
KMHCKOTro paiiona — 195 kbk/m?. Takue ypOBHH BhINazIe-
Huii paguouesust Ha Tepputopun HII stux paitloHOB B

Almost a similar picture is observed regarding to
the temporal dynamics of the volume of milk and
WBC monitoring for Ripky raion. The only differ-
ence is that the milk monitoring covered about
70% of SRU settlements, WBC monitoring cov-
ered 11—-33% of SRU settlements in 1998—2001,
2003 and 2007, as well as 3—8% SRU settlements
in 1996, 2004—2006 and 2008. The 81 out of 97
SRU settlements (83%) from Ripky raion and only
51 out of 85 SRU settlements (60%) from Kozelets
raion were covered by milk monitoring at least
once during 1991—-2011. Also, only in 39 out of 85
SRU settlements (around 47%) from Kozelets
raion and in 75 out of 97 SRU settlements (around
77%) from Ripky raion the WBC-monitoring was
held at least once during 1991—2011.

Limited amount and non-periodicity of milk and
WBC monitoring in Kozelets and Ripky raions
made it practically impossible to apply the settle-
ment specific approach for dose reconstruction of
SRU subjects in these raions, as it was in the case of
SRU subjects from Rokytne, Ovruch and Ivankiv
raions described in Report 1. Therefore, in the
process of dose reconstruction for the SRU subjects
from Kozelets and Ripky raions, the results of
WBC monitoring organized in the settlements of
these raions were used not for reconstruction of set-
tlement specific functions, but only to determine
the whole raion characteristics and parameterize of
raion specific functions which later were applied to
dose reconstruction for the SRU subjects residing
in settlements of these raions.

STUDY OBJECTIVE

Development the system of models and proce-
dures for the individualized internal doses recon-
struction for the subjects of the State Register of
Ukraine residing in radioactive contaminated ter-
ritories of Kozelets and Ripky raions of Chernihiv
oblast.

MATERIALS AND METHODS

Subdividing Kozelets and Ripky raions

on the territorial zones

Territories of Kozelets and Ripky raions of
Chernihiv oblast are characterized by the rela-
tively low level of '*’Cs deposition in 1986, so
that the maximum value of fallout in settlements
of Kozelets raion is 79 kBq/m? and in settle-
ments of Ripky raion is 195 kBq/m?. Such small
amount of radioactive cesium fallout in these

105 &



ENIAEMIONIOrNIA

TA AOSUMETPIA

ISSN 2304-8336. Ipobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

CBOIO oYepeab 00YCIOBUIA JOCTATOYHO HU3KUE, TPYITHO
NETEKTUpYeMble (OCOOEHHO B TIOCJIEIHEE NECATUIIETUE)
YPOBHU pamuore3usi B opraHusMme xurteiein. [loatomy
Bce HII Ko3zeneukoro nu PenkuHCKoOro pailoHoB ObUIM
pasnesieHbl Ha JIBe KaTETOPUM B 3aBUCUMOCTU OT TOTO,
MPEBHIIACT JIM IUIOTHOCTh 3arpsi3HEHUs] TEPPUTOPUM
HII pagnonyxmaamu ¥’Cs ( ag‘; ;) ypoBeHb 37 KkBK/M%:
> Tepputopus 3arpsa3Henus 1 (T3-1), ecau aé? jZ 37
kBbk/M?;

> Tepputopus 3arpsizHeHus 2 (T3-2), eciu ag‘j, j< 37
kBk/M2.

Yposenb miotHoct 37 KBk/M? (mm 1 Ku/km?) otBe-
yaeT HMZKHEMY Ipelely MHTepBajla IUIOTHOCTH 3arpsi3-
HEHMSI pagrolie3reM, YCTaHOBJIICHHOTO 3aKOHaMU YKpa-
uHbl No791a-XII (1991 p.) u Ne769-XI1 (1991p.) [1,2],
KOTOPBIE OIPEAEIISIIOT IIPAaBOBOM CTATyC TEPPUTOPUI, 3a-
IpSI3HEHHBIX BelieACcTBUE YepHOOBUILCKOI KaTacTpodHI.

B Ta6nuue 1 npuseaeHsl koanuectBo HIT mpoxkuBa-
Hust cyobektoB I'PY Koseneukoro m PenkuHcKoro
paifoHOB 1 COOTBETCTBYIOIIEE CpeIHEee 3HaUeHUE TUIOT-
Hoctu BeinagaeHus B HIT T3-1 u T3-2.

B Tabnuuax 2 u 3 nmpuBeAeHbl KOHLIEHTpaLUM paguo-
1e3UsI B MOJIOKE M CPEIHErOJ0BbIC BEJIMIMHBI 103 BHYT-
pEeHHEro O0Jy4YeHUs Y B3POCHBIX, YCpeAHEeHHbIe 110 T3
paiioHa. OTU 03kl paccuuTaHbl 1o pesyasrataMm CHY-
usMepeHuii B Tex HII Koseneukoro m PenkuHckoro
palioHOB, B KOTOPBIX MPOXUBaKOT cyobekThl I'PY. Tam
K€ MPUBEIECHO OTHOIIEHUE 3TUX BEJIMYMH, pacCUMTaH-
HbIX 17151 Tepputopuil T3-1 u T3-2 Kaxaoro u3 pailoHOB
B nepuox 1991-2011 rr.

AHanmu3upys JaHHBIE, TIpeIcTaBIeHHbBIE B TaOIUIIAX 2
M 3, MOXXHO KOHCTaTUPOBATh CJIeAyIOLIee.

» Cpenuss koHueHTpauus *’Cs B MOJIOKE Ha TEPPUTO-
pun T3-1 kak B KozeneukoM, Tak U B PenkMHCKOM paiio-
Hax (MlT © MlT p) B IBa 1 OOJIbILIE Pa3 MPEBbIIIAIA KOH-

Ta6numua 1

settlements resulted in considerably low and
hard detectable radiocesium activity in the body
of inhabitants. Therefore, it was found reason-
able to divide all settlements of Kozelets and
Ripky raions into two types depending on the
density of 'Cs (o5, ;) deposition (exceeds or not
37 kBq/m?):

> territorial zone 1 (TZ-1) of contamination if
oer ;> 37 kBg/m?;

> territorial zone 2 (TZ -2) of contamination if
o¢y.; <37kBq /m’.

The density level of 37 kBg/ m? (or 1 Ci/km?)
corresponds to the lower level of radiocesium con-
tamination interval, instituted by the Law of
Ukraine No. 791a-XII (1991) and No. 769-XI1
(1991) [1,2] as that assigns the legal status of terri-
tory contaminated after the Chornobyl accident.

Table 1 shows the number of settlements and the
corresponding average value of the density of '*’Cs
deposition in the SRU settlements of TZ-1 and
TZ-2 of Kozelets and Ripky raion.

In Tables 2 and 3 the average concentration of
radiocesium in milk and average value of internal
dose of adults for TZ-1 and TZ-2 are given. The
doses are based on the results of WBC measure-
ments in the SRU settlements of Kozelets and
Ripky raions. The ratio of these values calculated
for TZ-1 and TZ-2 of each of the raions for the
period of 1991-2011 is also shown in Tables 2
and 3.

The following statements can be made from the
results of Tables 2 and 3.

» Over the period of 1991—2011 the average con-
centration of '’Cs in milk in TZ-1 (M[ ., M{ )
was in two or more times higher than that in

KonuuectBo HM u cpepnas nnotHocTe Beinapenuin *’Cs Ha nouse B 1986 r. (o ) B HN Koseneukoro u

PenKWHCKOro paoHoB, rpe NpoXKuBaloT cy6bekTbl NPY
Table 1

J

The number of SRU settlements and the average density of *’Cs ground deposition in 1986 (a;’}i,j) in Kozelets

and Ripky raion

Tepputopus 3arpsisHeHus

Koseneukuii p-H / Kozelets raion

PenkuHckuii p-H / Ripky raion

Contamination area k-8o HM 86 | KBK/M? k-8o HM 86  KBK/M?
number of SRU settlements Cs,j | kBq/m? number of SRU settlements Cs.j kBq/m?

T3-1 (0 . > 37 kBr/M?

(0cs.; 2 3T KA) 9 49 2 113
Z-1 (o, ;> 37 kBa/m?)

86

T3-2 (O, i< 37 KBK/M?

(ocs M 56 20 81 2

2:2( Oy, ;< 37 kBy/m?)

(1) 106
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Ta6auuya 2

CpaBHeHue ypoBHeii 3arpasHeHus *’Cs B monoke (M1 K M2 k), @ TaK)Ke 03 BHYTPEHHEro 06yyeHuns y B3poc-
NbIX, paccYUTaHHbIX Ha ocHoBe CUY-usmepeHui (D1 K D2 « ) Ha TeppuTopusax T3-1 u T3-2 Koseneukoro paiio-
Ha B nepuog 1991-2011 rr.; K - o603HaueHue Ko3zeneukoro paioHa

Table 2

Comparison of *’Cs milk contamination (M] , M, ) and WBC adult internal doses (D, ,

K) for the SRU

of TZ-1 and TZ-2 of Kozelets raion over a period of 1991-2011; K is a denotation of Kozelets raion

lop, T T3-1/7Z-1(c(; ; > 37 kBK/M? // kBg/m?) 13-2/TZ-2(c(;, ; < 37 KkBK/M? // kBq/m?)
Year, T monoko / milk  CU4Y-po3bl / WBC doses monoko / milk  CUY-po3wl / WBC doses M Tk D1 '«
M[K DIT_K MgﬁK Dg_l{ M 2 K D
k-80 HI Bk/n k-8o HM  m3e/rop, k-80 HI Bk/n k-0 HM  m3e/rop
No of settl. Bq/L No of settl. mSv/year No of settl. Bg/L  No of settl. mSv/year
1991 8 69 1 0,12 41 10 - - 6,7 -
1992 2 124 2 0,02 22 8 2 0,02 15 1,2
1993 8 113 - - 27 20 - - 5,6 -
1994 8 88 - - 15 12 1 0,02 71 -
1995 9 85 1 0,19 29 37 - - 2,3 -
1996 9 76 1 0,09 29 45 1 0,04 1,7 2,0
1997 9 90 8 0,04 29 54 20 0,02 1,7 1,9
1998 9 67 7 0,05 29 36 9 0,02 1,9 24
1999 9 47 4 0,06 29 30 2 0,03 1,6 1,9
2000 9 42 6 0,08 29 21 14 0,03 2,0 2,3
2001 9 30 5 0,07 29 19 3 0,02 1,6 2,8
2002 9 24 - - 27 7 - - 34 -
2003 9 15 2 0,15 29 5 9 0,08 29 1,8
2004 9 14 3 0,04 26 4 8 0,03 35 1,4
2005 9 15 7 0,08 29 4 11 0,07 33 1,1
2006 9 10 5 0,06 28 5 18 0,06 2,2 1,2
2007 9 11 7 0,06 29 2 11 0,06 53 1,0
2008 9 9 6 0,05 28 4 9 0,02 2,3 2,6
2011 8 4 8 0,02 27 2 12 0,02 29 0,9
LICHTpaL[I/IIO 137Cs B Mosioke Ha Teppuropuu T3-2 (M2 w TZ-2 (M, K M) ;) both in Kozelets and Ripky
M, » ) BO Bce robl nepuona 1991-2011 rr., To ecTb: raions:

M > M) ¢
Ml P > M;— P

» CpenHss 103a BHYTPEHHETO 00IyYeHHUs 10 pe3yJibTa-
tam CY-usmepenuii Ha Tepputopuu T3-1 kak B Koze-
JIELIKOM, TaK 1 B PenKnHCKOM pailoHax (DlT K> DlT p) TIpe-
Bblasa B 1,0—4,4 pa3a aHaJIOTMYHbIE 103bI BHyi"pCHHC—
ro ooay4yeHus: Ha Tepputopuu T3-2 (Dg K> Dg p ) TIpaK-
THYECKH BO Bce rofpl B TeueHue 1991—2011 rr. Hekoro-
pbIM uckioyeHueM gpisiercs 2011 . o Kozeneukoro
paitona n 2004 . — g PemmkuHckoro paiiona. B memom
CIIPaBeVIMBBIMU MOXKHO MPUHSTH COOTHOIIICHMSI:

DillK > DZK s T e[1992-2010 rr.]

D/, >D], s Te[1992-2011 rr.]
» CpenHssl KOHLIEHTpalldsl paauole3rs B MOJIOKE Ha
tepputopun T3-2 Kozeneuxkoro paiioHa, HauuMHas C
2002 r., a Takxe PenkuHckoro paitoHa, HaurHag ¢ 2001 r.,
He npesbimaeT 10 Bk/n, To ecth 10% OT ycTaHOBIICH-

wis T €[1991-2011rr.] (1)

()

My > M;

M, >M;,
» Over almost all the years of the period of
1991-2011 the average internal WBC radiation
dose in TZ-1 (D! ., D/ ») was in 1.0—4.4 times
higher than similar doses of internat exposure in
TZ-2 ( D2 K> D » p ) both in Kozelets and Ripky
raions. There were some exceptions the year
2011 in Kozelets raion and the year 2004 in Ripky
raion. Thus, one can accept the following rela-
tions:

for T e[1991-2011] (1)

D/ >DI forTe[1992-2010]

DITP > D; » forTe[1992-2011]
» In TZ-2 average concentration of radioactive
cesium in milk does not exceed 10 Bg/L in
Kozelets raion since the year 2002 and in Ripky
raion since the year 2001. That is 10% of the per-

()
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Ta6nauuya 3

CpaBHeHue ypoBHeit 3arpasHenus 13'Cs B monoke (M| », M, , ), a Take 403 BHYTpeHHero o6yyenns y B3poc-
NbIX, PaccunTaHHbIX Ha ocHoBe CUY-u3mepenuit (D] ,, D) ,) B 30Hax 1 u 2 PenKMHCKOro paioHa B nepuos

1991- 2011 rr.; P - 0603HayeHue PenkKUHCKOro pamoHa
Table 3

Comparison of *’Cs milk contamination (M ;,M; , ) and WBC adult internal doses (D 5, D; ;) for the SRU
settlements of TZ-1 and TZ-2 of Ripky raion over a period of 1991-2011; P is a denotation of Ripky raion

fom, T T3-1/T12-1 (agg, ; > 37 kbk/m? // kBg/m?) T3-2/ 1'2-2(0'22’ ; <37 kBk/m? // kBg/m?)
Year, T monoko / milk  CUY-po3bi / WBC doses monoko / milk  CUY-po3bl / WBC doses MIT > D1T >
MlT_P DEP ‘ M;_P D;_P M;p, Dip
k-80 HI Bk/n k-8o HM  m3e/rop, k-80 HI Bk/n k-0 HM  m3e/rop
No of settl. Bq/L No of settl. mSv/year No of settl. Bg/L  No of settl. mSv/year
1991 17 110 - - 54 33 - - 34 -
1992 6 54 - - 37 19 - - 2,8 -
1993 22 59 - - 54 19 - - 3.1 -
1994 18 81 - - 21 47 - - 1,7 -
1995 21 59 3 0,38 54 47 - - 1,3 -
1996 20 67 4 0,20 49 43 2 0,04 1,4 44
1997 20 41 13 0,08 52 16 30 0,03 2,6 2,7
1998 20 43 9 0,10 49 17 20 0,06 2,8 1,8
1999 20 41 6 0,08 49 19 15 0,03 2,2 24
2000 19 33 6 0,09 43 12 8 0,05 29 1,7
2001 20 19 8 0,08 48 9 11 0,04 2,0 1,9
2002 19 38 - - 46 9 - - 41 -
2003 20 18 3 0,12 46 8 8 0,03 2,3 42
2004 19 14 1 0,02 46 8 6 0,04 1,7 0,6
2005 18 18 - - 45 6 3 0,07 29 -
2006 18 12 5 0,12 44 7 3 0,07 1,8 1,7
2007 19 17 2 0,10 46 9 9 0,06 1,9 1,7
2008 16 14 1 0,04 44 7 2 0,04 2,0 1,0
2011 17 6 1 0,05 42 4 - - 1,5 -

HOTO JoIrycTUMoOro ypoBHd (J1Y) 3arpsisHeHUST MOIOKa
37Cs [3]:

MZK <10 bx/m st T > 2002 . (3)
M, , <10 Bx/n gmsa T 22001T. (4)

» Ha tepputopun T3-1 Ko3zeneukoro paiioHa cpeaHsisi
KOHIIEHTpAIINS panrole3rs B MOJIOKe He TpeBbiaeT 10
bk/n, Haunnast ¢ 2006 . HekoTophiM KMCKIIIOUEHUEM
MoxkHO cuuTtaTh 2007 I., KOorja aTa BeJlM4uHa Oblia paB-
Hoit 11 bx/a1. Ha tepputopun T3-1 PenkuHckoro paiio-
Ha KOHIIEHTpAlXs paarlole3us B MOJIOKE He IPeBhIIIa-
et 10 bx/n tonbko B 2011 1., TO eCTh:

ML{ <10 Bbx/n mma T >2006T. ®))

MITJ, <10 bx/n pns T=2011r. (6)

» CpeaHue 103bl BHYTPEHHETO 00JIyYeHUS, pacCCUMTaH-
Hbele Ha ocHOoBe CUY-u3mepenuit mis T3-2 kak Kose-

missible level established for 'Y’Cs activity in
milk [3].

M, <10 Bg/L for T > 2002 (3)
M} , <10 Bq/L for T > 2001 (4)

» In TZ-1 the average raion concentration of
radioactive cesium in milk does not exceed 10
Bq/L within the territory of Kozelets raion since
2006 (with the exception of 2007 when it was 11
Bqg/L). In Ripky raion concentration of radioac-
tive cesium in milk not exceed 10 Bq/L only in
2011, so that:

M’ <10 Bq/L for T > 2006 (5)

M7, <10 Bg/L for T > 2011 (6)

» Over the entire period of 1991—2011 the val-
ues of internal WBC doses of radiation exposure

(1) 108
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JIELIKOTO, TaK 1 PeNKMHCKOTo paiioHOB B T€YEHUE BCETO
nepuoga 1991-2011 rr. ObUIM HOCTATOYHO HU3KUMHU U
Haxoauiauch B uHTepBaje 20—80 MK3B/Tom, TO eCTh:

Dg p U D; k € 20-80 MK3B TOx " (7)
st T e [1991-2011 rr.]

» CpenHue 1036l BHyTpeHHeTo obnydeHus mist T3-1 B
o0oux pailoHax ObLIM Oosblie yeM s T3-2 u B Teye-
HHUe psiaa et Jexanu B uarepsaie 100—200 mx3B/rom,
a o 1991r. B PenkmHckoM paitoHe mocturanu 380
MK3B/TO/I.

Ananu3 pe3ynsratoB MojioyHoro 1 CUY MoOHUTOpUH-
ros B HIT Koszeneukoro n PenknHcKoro paiioHOB CBU-
JIeTeNIbCTBYeT O TOM, uTo mocie 2000 . ypoBHM 3arpsi3-
HEHUs paauolle3ueM MOJIOKA U J03bl BHYTPEHHETo 00-
JydyeHus (1o pesysasrataM CUY-u3mepeHuit) 6111 noc-
TaTOYHO HU3KHUMU, YTO CO3MAeT CYIIESCTBEHHBIC TPYI-
HOCTU IJid UX M3MEPEHMS: B YaCTHOCTH, BO3HMKAET
npobyieMa MHTepHpeTallii pe3yJIbTaTOB U3MEpPEHMI,
KOTOpBIE HAXOISITCS Ha YPOBHE M HIUXKE MUHHUMAaJIbHO-
nerekrupyemoit aktusHoct (MIA)*. Tlostomy mpu
WHAVWBUAYyaIM3aluU 003 cyobekToB I'PY must onpende-
JICHHBIX TEPPUTOPUIA U BPEMEHHBIX MHTEPBAJIOB B MO-
JleJIb PEeKOHCTPYKIIMK ObLIa BBeleHA TaK Ha3bIBaeMast
“pedepeHTHas n03a”, 3HAYEHUSI KOTOPOW MPUITUCHIBA-
JIOCh BCEM CYyOBbeKTaM HE3aBUCHMO OT HaJIMUMSI Pe3yJib-
TaTOB 9KOJIOIO-A03UMETPUYECKOr0O MOHUTOPUHTA.

®eHoMEeHO0I0THYecKas CTPYKTYpHAs cXeMa

M COOTHOLIEHHS MOJIEeIH

IIpu peKoHCTPYKLIMM 103 BHYTPEHHETO OOJy4YyeHUsI B
1987—2011 rr. nns cyobektoB I'PY Kozeneukoro u Pen-
KWHCKOTO PaliOHOB MCIOJIb30BAIUCH Ceaylole 0a3o-
BbIC TTOJIOXEHMUSI.

A. Pesynsratel CUY-MoOHUTOPUHTA, KOTOPBIHA MTPOBO-
nuiics B Kosenennrkom 1 PenmKnMHCKOM paiioHax, UCITOJIb-
30BaJINCh MCKIIIOUMUTENIHHO [JIg IMapaMeTpU3aluy pa-
oHHO-crienudnIecknx (GYHKINUNA, KOTOpBIE 3aTeM
NPUMEHSUIUCH I PEKOHCTPYKLMU [O3 XKUTEJIEeH OT-
nenapHbix HIT 3Tux paiioHOB.

b. B kauectBe palioHHO-cnieuudUuIecKuX QyHKIUNA yC-
TaHaBJIMBAJIUCH:

> cpenHsis (HOpMMPOBaHHAS Ha IUTIOTHOCTD BbIMaleHUI
137Cs na mouse B 1992r.) konueHnrpauus '*’Cs B Mosoke
(¢™™T"y nna Kosenenxoro paitoHa;

> HOPMMPOBAHHas (Ha IUIOTHOCTH BeinaneHuit *’Cs Ha
noune B 1992 1. aé‘; ;) GYHKIMS BpEMEHHOM IMHAMUKH
13Cs B Mosoke (“MosnouHast dynkuus” "% (1)) ans
PenkuHckoro paiioHa;

in TZ-2 of both Kozelets and Ripky raions were
quite low within interval of 20—80 pSv/year,
that is:

Dg_P and D;_K € 20-80 uSV'year‘l (7)
for Te [1991-2011]

» Average internal WBC doses in TZ-1 exceed
WBC doses for TZ-2 in both raions and were in
100 to 200 puSv/year range during the whole period
(exception was the year 1991 in Ripky raion with
380 pSv/year).

Analysis of the results of WBC and milk meas-
urements in the settlements of Kozelets and
Ripky raions indicates that after the year 2000
the level of radiocesium in milk and internal
WBC doses of radiation exposure were extreme-
ly low that caused a significant difficulties for
their measurement. In particular it is difficult to
interpret the measurement results that are lower
than minimally detected activity (MDA)*.
Therefore, in the individualization of dose for
GRU subjects the so-called “reference dose” for
certain areas and time slots was introduced to
the reconstruction model. The reference dose
values are attributed to all subjects regardless of
the results of environmental radiological moni-
toring.

General structure and main relations

of the model

The following main approaches were used for the
reconstruction of internal radiation doses in
1987—2011 for SRU subjects of Kozelets and
Ripky raions.

A. The results of WBC monitoring that was pro-
vided in Kozelets and Ripky raions were used just
for parameterization of raion-specific functions
that were further applied for radiation dose
reconstruction of population of certain settle-
ments in those raions.

B. The following raion-specific functions are
used:

> average concentration of '*’Cs in milk (¢
normalized to '’Cs activity per unit area in
1992;

> normalized (to '¥’Cs deposition density per unit
area of soil in 1992 o¢; ;) function of time varia-
tion of '¥’Cs in milk (“milk function” "% (1)) for
Ripky raion;

ilk,T)

# MuHUMAnbHO-[ETEKTUPYEMas! aKTUBHOCTb 3aBUCHT OT U3MEPUTENBHOMO Nprbopa, YCNIoBUiA 1 METOAMKM M3MEPEHHS

# Minimally detected activity depends on a measuring device, time and a method of measurement
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> (yHKIIMS aOCOMIOTHOTO PaliOHHOTO MOJIOYHOTO K-
BUBaJIEHTA TSI B3poCibIX (ARMEy) otnenbHO mst Kose-
JIELIKOTO 1 PenKMHCKOTo paiioHOB;

> OTHOCHUTEJIbHOE palflOHHOE BO3pacT-3aBUCUMOE I1OC-
TyruieHue '¥'Cs ¢ paunonom (RRI!) otaensHo st Kose-
Jetkoro n PenknHcKoro paiioHOB.

B. Tlapamerpu3zaius paitoHHO-crieHU(pUIeCKIUX QPYHK-
umit (¢ 7 ikt ) ARMEy, RRI”) BBITIOJHSUIACK 10 pe-
3yjbTaTaM MoJiouHoro u/uau CUY-moHuropuHra, npo-
BeJgeHHoro B 1987-2011 rr. B COOTBETCTBYIOLIEM palioHE.

Ha pucynkax 1 n 2 B 00001IeHHOM BUE TPeICcTaBIIe-
HbI (hOpMaAIM3UMPOBAHHbIE CTPYKTYPHBIE CXEMBbI, pa3pa-
0OTaHHBIE aBTOpPaMU ISl BOCCTAHOBJICHHSI 103 BHYTPEH-
Hero o0Jy4YyeHUs AeTeil U B3pOCibIX — CyObeKTOB I'PY
Kozeneukoro u PenkuHckoro paitoHOB.

Kaxk BugHoO 13 cxeM, peacTaBIeHHbIX Ha pUCYHKax 1 1
2, MofieJIb PEKOHCTPYKIIMM 03 BHYTPEHHETO OOIyYeHMS
1751 cyobekToB I'PY Toro unu nnoro HIT Kosenenkoro u
PenkuHckoro paiiloHOB MMEET CBOU OCOOEHHOCTU B 3a-
BUCHMOCTH KaK OT BpEMEHHOTO IIepuojia, TaK 1 OT HaJIu-
YU1sI/OTCYTCTBMSI MOJIOYHOTO MOHWUTOpPMHIA B T-i1 TO.
OCHOBHBIC COOTHOIICHMSI MOAEIN PEKOHCTPYKIINU, UC-
nonw3yemble 1 HIT teppurtopuit T3-1 n T3-2 Kose-
JIeLIKOro 1 PenmKuHCKOro paiioHOB B pa3IMYHbIX BpeMEH-
HBIX MHTEpBaJIaX, 0000IIEHBI B TAOJULIE 4.

Ta6nauua 4

> function of absolute raion milk equivalent of
diet for adults (ARME)) separately for Kozelets
and Ripky raion;

> relative age-dependent intake of '*’Cs with
food ration (Rprs’) separately for Kozelets and
Ripky raion.

C. Parameterization of raion-specific functions
(gm®T zmik t ), ARMEy, RRI") are performed by
the results of milk and/or WBC monitoring in all
settlements of corresponding raion.

In Figures 1 and 2 the schematic diagrams of the
methodology is presented taken as a whole.
Diagrams are used to estimate the internal doses
for infant and adult SRU subjects of Kozelets and
Ripky raions.

As it clear from flowcharts in Figures 1 and 2
the model of internal radiation dose reconstruc-
tion for SRU subjects of Kozelets and Ripky
raions has own peculiarities depending on time
period and the presence/ absence of milk moni-
toring in year 7. The basic equations of dose
reconstruction model that are used for the settle-
ments of TZ-1 and TZ-2 of Kozelets and Ripky
raions over different time periods are summarized
in Table 4.

OCHOBHbIE COOTHOLIEHMA MOJENIU PEKOHCTPYKLUU 103 D_j.’d’T, ucnonb3yemble ana cyobekros MPY, npoxusaio-
wux B HM T3-1 n T3-2 Ko3eneukoro n PenkMHcKoro panoHoB ansa nepuoga 1991-2011 rr.

Table 4

The basic equations of doses Dj“” reconstruction model, that are used for SRU subject of the TZ-1 and TZ-2
settlements of Kozelets and Ripky raions over the period of 1991-2011

WuTepBan BpeMeHn, rogsi

T3-1

T3-2

Time interval, years

TZ-1

TZ-2

1991-2001 NPY HAIMYMKM MONOYHOTO MOHUTOPUHIA / at presence of the milk monitoring:
z D" =" ARME, -k - AT
=5 MpuW OTCYTCTBUM MOJIOYHOTO MOHUTOPUHIA / at absence of the milk monitoring:
; § DT =g o - ARME, -kl - AT
=9 o
3o 20022005 D" = ¢ ARME, -k - AT DY =D
§ 2 un / or
~ Dy =" .o - ARME, -kj; - AT
2006-2011 DY =D} DY =D
1991-2001 NP1 HAIMYKUM MOMIOYHOrO MOHUTOPMHIA / at presence of the milk monitoring:
- D =" ARME, -k - AT
2 MpW OTCYTCTBMM MOJIOYHOTO MOHUTOPUHIA / at absence of the milk monitoring:
8§ DT =" o - ARME, k%' -AT
l§ E
s g 2001-2010 DT =T ARME, -kl - AT DT =prY
S8 o . um / or ., ‘
= ad,T __ ~milk os
§ Dy =" (t)  -0c, - ARME, -kl - AT
2011 D;_'d — D:@f D;d,r _ D:e[

®
[
Y
o
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Ko3zenenkuii paiion YepHurosckoii odaacTu

O01IepalioHHbIe NApAMETPhI

JlaHHBIC MOJIOYHOTO
MOHUTOPHHTA 10 PaioHy
B 1991-2011 rr.

Paitonno-cnenmuduyecknit
MOJIOYHBIN KBUBAJIECHT

paunona ARME

Hanubie CUY monuTopuHnra
1o paiiony
B 1997-2011 rr.

v

Paitonno-cnenndryeckas
HOPMHPOBAHHAs KOHLIEHTPALIHS

~ milk
C}"

v

PaitonHoe oTHOCUTEIbHOE
BO3pACT-3aBUCHMOE
nocryrmuienue, RRI,

137
Cs B MOJIOKE,

HIl-cnennduyeckasi peKOHCTPYKIMSA I03bI IS JieTel M B3POCJIbIX

DI =" ARME, -k - AT

Ja

Nmen nmu
MEeCTO MOJIOYHBIMN
MOHUTOPHUHT
B T-M roxy
B j-M
HIT?

T <2006T.

Ja

a, T _ madT dos |7 dos
Dj _Dj 'RRIa'ka /kad

T

DT =" oy - ARME, kg - AT

HCT

IIpespimana

d, T T
JIM IIOTHOCTD » T>2006r. > D;l o= Drref = DJC.”
Bhimaenuii - Cs He
moyse B 1986 1.
2 .
37 KEK/M na Dt.ld’T :Cmtlk,T ARME . dss AT
B j-TOM J J r N
HIT?
Nmen mn
MECTO MOJIOYHBII
—» T <2002r. MOHUTOPHHT
B 7-TOM TOITY . T y y
; a,l ad, os o0s
1;{1:[1\:[) Dj _Dj 'RRIa'ka /kad
HET T
ad, T _ ~milk dos
D4l =" o¢y ;- ARME, - k33 - AT
—» T>2002r. —» Pl _ pref — pal
J r J

PUCYHOK 1. 06061eHHasA CTPYKTYPHAA CXeMa PEKOHCTPYKLUMM [03 BHYTPeHHero o6ayyeHusa B 1987-2011 rr.
ANA B3pOCAbIX U AeTelt — cyobekToB MPY, npoxkusatowmx B j-m HM Koseneukoro paitoHa (NoACHEHUA B TEKCTE)
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Kozelets raion of Chernihiv oblast

All-raion parameters

Results of milk monitoring
in raion in 1991-2011.

v

Raion-specific normalized
137 :
Cs concentration

Raion-specific milk
equivalent of diet

ARME,

Results of WBC monitoring
in raion in 1997-2011.

v

Raion relative age-
dependent intake, RRI,

in milk, grmﬂk

Settlement-specific doses reconstruction for adult and children

DI =" ARME, -k - AT

Did the

milk monitoring in
—» T <2006 year T in settlement
Yes J occur? a,T ad,T dos | 1. dos
DY =D*" - RRI, k& [k
DT =" oy - ARME, - ky* - AT
Did the
density of ¥'Cs —»  T>2006 L » D;-ld’T _ D:ef :D;l,T
ground deposition ir
1986 in settlement j
exceed ad, T __ _milk,T dos
37 kBg/m> ? D™ =c™ - ARME, -k,; - AT
Did the milk
monitoring in year
—»  T<2002 T in settlement j
occur? a,T ad,T dos | 1.dos
Dj :Dj 'RRIa'ka /kad
ad, T _ ~milk dos
D4l =" . o¢y - ARME, - k33 - AT
—»{  T>2002 — Dj_’d’T =D = Dj’T

Figure 1. Schematic structure of the methodology used for internal doses reconstruction of SRU subjects of
Kozelets raion in a period of 1987-2011 (explanation is in the text)
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PenkuHckuii paiion YepHUToBCKOM 00J1acTH

OourepaiioHHLIE TAPAMETPbI

JlaHHBIE MOJIOYHOTO Paiionno-ciennpuaecknit Hannbie CUY MoHUTOpHHTa
MOHHUTOPHHTA TI0 paiioHy MOJIOYHBII 3KBUBAJICHT 0 palioHy
B 1991-2011 rr. paumona ARME, B 1997-2011 rr.
Paiionno-cnenuduueckas PaiioHHOE OTHOCUTENBHOE
HOPMHUPOBAHHAS BO3PACT-3aBUCUMOE
n "
MonouHas" GpyHKIu, nocrymienue, RRI,
~milk
¢, (1)

HIl-cnenuduyeckasi peKOHCTPYKIMSA 103bI I eTeill U B3POCJIbIX

DT =" ARME, ki - AT

Ja

Nwmen mu
MECTO MOJIOYHBII
MOHUTOPHHT
B 7-M rony

—» T<2011r.

Ja

a ad, dos | 7.dos
D! = DT RRI, -k ks

T a

IIpeBprmana
JIX INIOTHOCTD
Bbiaennii ' Cs He
nouse B 1986 1.
37 kBr/M*
B j-TOM
HIT?

—» T=2011r. [—» pwT _ prof _ paol

D =™ ARME, -k - AT

Nmen nu
MECTO MOJIOUHBIHN
MOHUTOPHUHT

B T-M rony
B j-M
11?7

—» T <2001 r.

a,l _ pmad,T dos dos|
D" =D - RRI, -k [k

T

ad,T __ ~'milk . . L L dos |
DT =" (1) -0, ;- ARME, -kl - AT

HET

> T>2001r. —® pwT _pred — peT
J r J

PUCYHOK 2. 06061eHHasA CTPYKTYPHAA CXeMa PEKOHCTPYKLUMM [03 BHYTPeHHero o6ayyeHua B 1987-2011 rr.
ANA B3pOCAbIX U feTeit — cy6bekToB IPY, npoxusaowux B j-m HI PenkuHckoro paitoHa (NOACHEHMA B TeKCTe).
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Ripky raion of Chernihiv oblast

All-raion parameters

Results of milk monitoring
in raion in 1991-2011.

v

Raion-specific normalized

Raion-specific milk
equivalent of diet

ARME,

Results of WBC monitoring
in raion in 1997-2011.

v

Raion relative age-

~milk ( t) dependent intake, RRI,

"milk" function, C,

Settlement-specific doses reconstruction for adult and children

ARME, - k2 - AT

ad,T __ _ milk,T
Dj =c;

Did the milk
monitoring in year

> T<201 T in settlement j
Yes occur? agel _ mad,T dos | 7.dos
D" =D RRI, -k |k
DT =& (1) oy, ARME, -kl - AT
Did the :
density of *'Cs —»  T=2011 > DT — p9 - p*T
r
ground deposition ir / /
1986 in settlement j
exceed ad,T _ _milk,T _p.dos
37 kBg/m® ? D™ =ci"™ - ARME, -k, - AT
Did the milk
—» T<2001 monitoring in year
T in settlement j
occur? a,T _ myadT dos |7 dos|
D" =D -RRI, -k [k
DT =" (1) -0, ;- ARME, -kl - AT
—»  T>2001 —» p«l _pre — pT
J r J

Figure 2. Schematic structure of the methodology used to internal doses reconstruction of SRU subjects of
Ripky raion in a period of 1987-2011 (explanation is in the text)
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st pacyeTa rogoBoit 1036l 00JyYEeHUS B IETCKOM BO3-
pacTHoii rpynne a B 7-i ron B j-Mm HII ucnonab3ytorces
COOTHOIIICHMUS:

a,T _
D =

r

e k%, kjjs— J103a Ha eIMHULLY TTOCTYIUICHUS (I030BbIiA
K02 GUILIMEHT) JUIST BO3PACTHOM TPYMITIbl @ WA B3pOC-
JIBIX, COOTBETCTBEHHO, 3B/bK.

Hns mepuona 1987—1990 rr. st Bcex HIT kak Kosenerr-
KOro, Tak M PenkuHCKOro paiiloHOB pacyeT 103bl D;?d’r
BBITIOJTHSIETCSl C MCITOJb30BaHMEM OOIIeYKpauHCKOMN
“MoJIOUHON” (PyHKLIUU cmilk (t) ¥ ee mapameTpos [4].

Paiionno-cnenuguyeckue cpeIHeroaoBbie 3HAYEHUS

c kT 1as Kosenenkoro paiiona

"MoJ0YHBIM" MOHUTOPUHIOM (XOTS ObI OAWH pa3 B Te-
yenue 1987—2011 rr) B Koseneukom paiioHe OBLIO OX-
BaueHo ~ 50 % HII. Kpome Toro, Kak Ioka3ajl aHaIu3
pe3yJIbTaTOB MOHUTOPUHTIA, BpeMEHHAs TMHAMKUKA KOH-
uentpauun ¥’Cs B MOJIOKE He UMeSIa BHIPAXEHHOTO MO-

HOTOHHOTO CHIKEHUS CO BpeMeHeM (puc. 3).

DT -RRI, k" | k
D, npu/if D;Id’T =D/

405 yipm / if D}ld’T # DY

To calculate the annual dose for child of age
group a in year 7'in settlement j the next equations
are used

®)

where k%, k% are doses per unit of intake of 1¥’Cs
for age group a and for adult, respectively,
Sv/Bq.

All-Ukrainian “milk” function ¢ "™ (¢ ) and its
parameters are used for dose D;’d’T calculation over
the period of 1987—1990 for all settlements of
Kozelets and Ripky raions [4].

The raion-specific average annual value

of "™ for Kozelets raion

The milk monitoring (at least once during 1987—
2011) in the Kozelets raion covered about 50% of
the settlements. In addition, as follows from the
results of monitoring the time variation of '*’Cs
concentration in milk is not a decreasing in time
function (see Figure 3).

10 - - R g v voue e o wtwie s R

BK/n Ha KBK/m?
Bq/L per kBq/m?

1995

0
1985 1990

2000
lop / year

2005 2010

PucyHoK 3. Konuentpauumsa *’Cs B MONnoKe, HOpMUPOBAHHAA Ha NNOTHOCTbL BbinageHuin *’Cs Ha nousy B HN
Koseneukoro paitoHa (#) u cpeaHepaioHHble CpeAHEro0Bble 3HaYeHUA 5:’””"T (o)

Figure 3. Result of measurements of 3’Cs concentration in milk, normalized to the **’Cs activity per unit
area in the settlements of Kozelets raion (#) and average annual values of Er"”lk’T ()

B Tabnuue 5 mpuBeaeHbl CTaTUCTUYECKUE XapaKTe-
PUCTUKY W YUCIJIOBBIE 3HAUYEHMSI CPETHWX KOHIIEHTpa-
unit ¥’Cs B MOJIOKE, HOPMUPOBAHHBIE HA ILIOTHOCTD

The statistical characteristics and numeric val-

ues of *’Cs average concentrations in milk are
given in Table 5, that are normalized per density
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BoinageHuit ¥’Cs Ha mousy Toro wiu uHoro HIT (Er"””c Ty, of 137Cs fallout deposition for the specific settle-
KOTOpble MPUHUMAIOTCS TIpU pacyeTe 103 Dj.’d’T 3a  mets (E,f'”lk’T) used for doses calculation Dj“-d’Tfor
1987—2011 rr. mna Tex HII Koszeneuxkoro paiioHa, B ko-  SRU subjects of Kozelets raion over a period of
TOPBIX ITPOXKUBaIU CyOBbeKTHI I'PY. 1987—2011.

Ta6nuua 5

jlk, T ,
CpeaHMe HOPMMPOBaHHbIE 3HaYeHNsA KoHueHTpauun >’Cs B monoke (C,"" " ) ana Koseneukoro paitoHa B nepuoa

1987-2011 rr, AM - cpepHee apupmeTuyeckoe, SD — cTaHaapTHaA owmnbKa

Table 5
Average 1’Cs concentration in milk (¢”*"), normalized to the 1’Cs activity per unit area for the settlements
of Kozelets raion over the period of 1987-2011

Fop / year Konuuecteo HIN —milk, T BK/n Ha KBK/M?
Number of settlements r Bq/L per kBg/m?

AM SD
1987+ - 2,4 2,5
1988* - 1,9 2,0
1989* - 1,6 1,6
1990 - 1,3 1,3
1991 53 0,8 0,8
1992 29 0,8 1,0
1993 37 1,4 1,8
1994 20 1,3 1,3
1995 40 1,9 1,7
1996 40 2,1 1,5
1997 40 2,6 1,7
1998 40 1,8 1,2
1999 40 1,5 1,3
2000 40 1,0 0,9
2001 39 0,9 1,0
2002 37 0,4 0,3
2003 39 0,3 0,3
2004 37 0,3 0,3
2005 39 0,3 0,3
2006 38 0,3 0,1
2007 39 0,1 0,2
2008 38 0,2 0,1
2009 - - -
2010 - - -
2011 36 0,1 0,1

lMpumeyaHme. * — paccumnTbIBAIOTCS C MCMOJb30BAHMEM OOLLEYKPAUHCKOI HOPMUPOBAHHOI “MOMIOYHON” yHKLMN Emilva [4]
. r
Note. * — calculated by the use of all-Ukrainian normalized “milk’ function k. T [4]
r

Paiionno-cnenudguyeckass HOpMUPOBAHHASA “MOJI0YHAS” The raion-specific normalized “milk” function
dysxums ¢ (t) nns Penkuuckoro paiiona cr’"’lk (¢) for Ripky raion

Kaxk mmokazan ananu3 pe3ynsraTtoB “mMonouHoro” MoHu-  The analysis of the “milk” monitoring, that was
TopuHra, kotopsiii mpoBonuiacs B HII Penmkunckoro  carried out in the settlements of Ripky raion in
paiiona B 1991—2011 rr., BpeMeHHas auHaMuka KoHue-  1991—2011 of '3’Cs concentration in milk nor-
Hrpauuu *’Cs B MOJIOKE Ha €IMHMUILLY IUIOTHOCTU Bbima-  malized to the '*’Cs activity per unit area,
neHuii '’Cs Ha ITOYBY MMeJIa YETKO BBIpAXeHHbII MOHO-  clearly indicates the decreasing in time (see

TOHHO-YOBIBaIOLIMIA XapakTep (puc. 4). Figure 4).

Anmnpokcumanusi OObeIUHEHHBIX 110 pailoHy pe3ysib- The combined results of the measurements of
TaTtoB u3MepeHus koHueHtpauuu ’Cs B mosioke B 7-it  '’Cs concentration in milk of a raion in year T
roll, HOpMUPOBAHHBIX HA IUIOTHOCTH BhlnageHuii '¥’Cs normalized to the density of '*’Cs ground deposi-
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BK/n Ha KBK/m?
Bq/L per kBq/m?

0
1985 1990 1995 2000 2005 2010 2015
lop / year

PuCyHOK 4. BpemeHHas gMHAMMKa KOHUeHTpauuu *’Cs B MOJIOKe, HOPMUPOBAHHAA HA NNOTHOCTb BbINAAEHMIA
137Cs wa nouy B HI PenKuHCKOro paioHa u annpoKcumaunoxnas dyukumsa ¢ (t)

Figure 4. The time variation of *’Cs concentration in milk normalized to the density of *’Cs ground deposi-
tion in the settlements of Ripky raion, and approximation function cr"“”C (®)

Ta6nuua 6
NapameTpe! paitoHHO-cneuuduueckoin “monouHoin” dyHkunm ¢ (£) ans PenkuHckoro paitoHa
Table 6
Estimated parameters of the raion-specific “milk” function ¢ (¢) for Ripky raion

Paiion MapameTpbl GpyHKLUMU ~mzlk ( t) Bx/n Ha Kbk/M?

Raion Parameters of function ¢ Bq/L per kBg/m?

In2 In2
a b A A T., = T.,=
R2 ' ' ! "2 " A e
6/p // unitless  6/p // unitless 1/rop // 1/year 1/rop // 1/year  ropbi/years roabl/years

PenkuHckuii 0,86 3,23 0,23 1,16 0,095 0,6 73

Ripky

Ha TIOYBY, ;?””‘ T Gblna BbIMOTHEHA OMAKCIIOHEHLIMAIb-  tion c;’””‘ T were approximated by the two-expo-

Hoil (yHKLMEi ¢ & milk (t)Buna: nential function Er”’"lk () :

e (t)=a,[be "+ (1=b, Je "] ©)
rae ar, br, Arl, M2 — OL[CHI/IBaeMbIC napametphl. Ilapa-  where by, Ar1, Ar2are estlmated parameters. Parame-
METPbl GYHKIINU G’ ( ! ) mpuBeaeHbl B TabMLIE 6. ters of the function G, ( t) are shown in Table 6.
PaiionHo-cnenuduyeckuii MOJOYHBIH SKBUBAJEHT Raion-specific milk equivalent
paunuona (ARMEy) of diet (ARME;)

YucnoBble cepeqHETONOBbIE 3HAUYeHUS palloHHO-cre-  Numerical annual average values of raion-specific
HUPUIECKHUX MOJIOYHBIX 9KBUBAJEHTOB (ARME,T ) mnsg  milk equivalents of diet (ARME,T ) for Kozelets and
Kozenenkoro m PemkmHckoro paiioHoB paccumThiBa-  Ripky raions were calculated almost in the same
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JIMCh aHAJIOTUYHO MpolieaypaM, KOTopble pa3paboTtaHbl  way as the respective procedures that were devel-
nnsg PokutHOBcKkoro, OBpyuckoro m MBankosckoro  oped for Rokytne, Ovruch and Ivankiv raions (see
paiionoB (CoobiieHue 1). Report 1).

YunTeIBas 1OCTATOYHO BBICOKWI MPOLIEHT HEIOCTO- Taking into account a quite high percentage of
BepHbIX U MasiogocToBepHbIX CUY-n3mepenuii B Koze-  unreliable WBC measurements in Kozelets and
JenkoM 1 PenmkmHckoMm paiioHax, pacuer HII-cmemm- — RipKy raions, the settlement-specific milk equiva-

(GUUECKOTO MOTOYHOTO SKBUBATECHTA Wi ; BBITIONHST-  lents Wi ; were calculated for those settlement j
cs s tex j-x HIT u T-X 71eT, B KOTOPBIX: and year 7, where:

a) cpenuss o HIT konuentparusa '*’Cs B Mosioke ¢ }"”k’T a) the average settlement '3’Cs concentration in the
npesbimana 10 bk/; milk E_I’-””k Texceeded 10 Bq/L;

Ta6nuua 7

YuCnoBble 3HAaYEHNA CPeAHEr0/0BbIX PaiiOHHO-CNeLUdUYECKIUX MONIOYHBIX SIKBUBANEHTOB paunoHa ARME’, pac-
cuMTaHHble AnA xuTeneii Koseneukoro u PenkuHckoro paitoHos B nepuop 1995-2011 rr., N - konuvectso
CUY-usmepenumit y B3pocnbix B T-i1 roa, AM — cpepHee apudmetndeckoe, SD — ctaHpapTHas owmnbKka, q5% - na-
TUNPOLEHTHbIN KBaHTUIIb, §95% — [eBAHOCTONATUNPOLEHTHbIN KBAaHTUNb

Table 7

Numerical value of the average raion-specific milk equivalents of diet ARME,Tcalculated for the inhabitants
of Kozelets and Ripky raions over a period of 1995-2011, N/:"*° is number of adult WBC measurements in
year T; AM is arithmetic mean, SD is standard deviation, and q5% and q95% are corresponding quantiles

Fon r.cin ARMET
Year Ned "
N BC AM SD Meauana q5% q95%
ad Median
Koseneukuii paitoH / Kozelets raion
1995 80 0,27 0,13 0,25 0,10 0,52
1996 55 0,15 0,12 0,12 0,01 0,35
1997 499 0,13 0,44 0,06 0,01 0,40
1998 189 0,18 0,18 0,13 0,03 0,55
1999 132 0,26 0,16 0,23 0,06 0,51
2000 346 0,43 0,36 0,33 0,06 1,20
2001 255 0,37 0,29 0,31 0,05 0,91
2002 - - - - - -
2003 61 0,40 0,21 0,40 0,15 0,69
2004 - - - - - -
2005 94 0,76 0,24 0,80 0,40 1,17
2006 10 0,57 0,21 0,49 0,31 0,99
2007 29 0,25 0,11 0,22 0,13 0,52
2008 23 0,47 0,31 0,44 0,12 1,05
2011 - - - - - -
PenkuHckwii paiton / Ripky raion

1995 191 0,97 1,04 0,66 0,05 2,67
1996 296 0,57 0,57 0,37 0,03 1,66
1997 1085 0,47 0,50 0,33 0,05 1,32
1998 622 0,60 0,63 0,42 0,09 1,74
1999 630 0,40 0,37 0,31 0,07 1,10
2000 358 0,58 0,43 0,44 0,12 1,40
2001 557 0,62 0,78 0,36 0,07 2,09
2002 - - - - - -
2003 422 0,78 0,48 0,68 0,18 1,64
2004 264 0,73 0,39 0,65 0,17 1,44
2005 52 1,14 0,27 1,18 0,62 1,50
2006 140 1,63 1,04 1,42 0,58 3,40
2007 51 0,77 0,53 0,64 0,17 1,68
2008 - - - - - -
2011 73 0,98 1,02 0,68 0,15 3,15
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0) Gomblire MojoBUHBI pedyasratoB CUY-usmMepeHuii y
B3POCJIbIX (fo_‘,’-'T ) 6b11u JocToBepHbIMU. st Tex HIT, roe
pe3yJibTaThbl U3BMEPEeHUN Q,-‘f?'T obL1u Hke MJIA, mpuHu-
MaJIOCh, YTO COOTBETCTBYIOIIAsA aKTUBHOCTb B OPraHM3-
me 0/47=10,5 MIA.

B tabnuiie 7 npuBeneHbl 3HaY€HUsI palilOHHO-CITeLIU(pU-
YECKMX MOJIOUHBIX 9KBUBAJIEHTOB paliMOHa (ARMEVT ) 1St
uHTepBasia BpeMeHu B 1995—2011 rr. 1 paccMaTpuBa-
€MBIX PailOHOB.

JaHHble TAONULIBI 7 BU3yaTU3UPOBAHbI HA PUCYHKE 5,
Ha KOTOPOM IMOKa3aHbI YUCJIEHHbIE 3HAYEHUS ARMEFT
paccuMTaHHbIE UIS1 pa3HBIX JeT s xkuTteieil Kosenerr-
Koro u PenkuHCKOro paiioHOB.

Kak BuaHO 13 Tabnuiubl 7 1 pucyHka 5, kak ajst Kose-
JIELIKOTO, TaK U JAJ1s1 PennkuHckoro paiioHa, He HabJtoAa-
€TCs 3aMETHOMN TMHAMUKU 3HAYECHU I ARME,T BO BpeMe-
Hu. [Toatomy, i meprona 1987—2011 ., B Momeu ObLTO
MNPUHSTO 3HAaYEHUE ARME,,T, KoTopoe cocraistet 0,3 1/cyT

it Koszenenkoro u 0,62 1/cyt mjist PenmkuHCKoro paiioHa.

b

b) more than half of the results of adult WBC
“.T'y were reliable. For the settle-

measurements (0O
ments where results Q,-‘ff’r of measurement were

lower than MDA, the body burden 0/¢"= 0.5 MDA
were assumed.

The values of raion-specific milk equivalents of
diet (ARME,T ) for the raions under consideration
for the period of 1995—2011 are presented in
Table 7.

The results of Table 7 are plotted for Kozelets
raion and for Ripky raion in Figure 5. The
numerical values ARME! are calculated for differ-
ent years.

As it follows from Table 7 and Figure 5, there is
no clear changing in time of ARME,T values both
for Kozelets and Ripky raions. Therefore, a single
value of ARME,T equal 0.3 L/day for Kozelets and
0.62 L/day for Ripky raion was accepted in the
model for the period 1987—2011.

2,5
Meaumara
Median
2,0- @ Cpeaxee /AM
§ — ARMEr ¢
T < 1,5
S5 m |
= © S
S = =
) < 1,0- T T
s
E & ° ®
& 0,5 L 4 * l ‘ 1 l +
0 — T T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
lop / year
2,5
Menmara
Median
< 2,0-{ @ CpenHee /AM
S
58 —— ARMEr
s & LY
s 8 x
35 <10 T
33 ’ I
g <
x 0,5 - T l I
l - T I [ ] | l_i
ENEREN .
0 T T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008 2010
lop / year

PUCYHOK 5. YucneHHble 3HaueHus ARME,T ans Koseneukoro n PenKMHCKOro pamoHOB, a TaKKe NpUHATbIE

MopenbHble 3HaueHua ARME,

Figure 5. Numerical values of the ARME,T for Kozelets and Ripky raions and the model values of ARME, for
different years (®) and solid line that corresponds to accepted model value of ARME,
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PedepenTHble 3HAYEHHUS 103 BHYTPEHHETO 00Iy4eHHs

B Tabnuiie 8 npuBeaeHbl yCpeaAHEHHbIE OTAEIbHO 110 T3-
1 1 T3-2 Ko3senenkoro 1 PermkinHCKOTo paitoHOB KOHIIE-
Hrpauuu ’Cs B MOJIOKE, a TaKKe 103bl BHYTPEHHETO
00JlydeHusI, paccuuTaHHble Mo pe3yiasTaTaMm CUY-uz-
MmepeHuit B nepuon 1991—-2011 rr.

Ta6nuua 8

The reference value of internal doses

In Table 8, the average values of '’Cs concentra-
tion in milk and internal radiation doses (WBC
measurements) are provided for TZ-1 and TZ-2 of
Kozelets and Ripky raions for the period of
1991-2011.

CpeaHue no T3-1 n T3-2 Koseneukoro u PenkuHcKoro panoHoB KoHueHTpauuu 3’Cs B MONOKe U 03bl BHYT-
peHHero o6yyeHuUsa oT paguoLe3ns, paccymTaHHble no pesynbtatam CUY-usmepeHwmii B nepuog 1991-2011 rr.

Table 8

Average '*’Cs concentration in milk and internal WBC doses calculated for TZ-1 and TZ-2 of Kozelets and Ripky

raions for the period of 1991-2011

Koseneukuii p-H / Kozelets raion

PenkuHckuii p-H / Ripky raion

lop, T T3-1/T1Z-1 T3-2 /1Z-2
Year, T 80 37 KBK/M? 80 <37 KBK/M?
Cs.j >37 kBq/m? Cs.J <37 kBq/m?

T3-1 /121 13-2 /TZ-2
ot >87 KBK/m?2 5% <87 KBK/m?2
Cs.J >37 kBg/m? Cs.j <37 kBq/m?

monoko, Bk/n  po3a, m3B/rog monoko, bk/n  posa, m3B/rop
milk, Bq/L dose, mSv/year milk, Bq/L dose, mSv/year

monoko, bk/n  po3a, m3B/rog,  monoko, bk/n  posa, m3B/rop
milk, Bq/L  dose, mSv/year milk, Bq/L  dose, mSv/year

1991 69 0,12 10 - 110 - 33 -
1992 124 0,02 8 0,02 54 - 19 -
1993 113 - 20 - 59 - 19 -
1994 88 - 12 0,02 81 - 47 -
1995 85 0,19 37 - 59 0,38 47 -
1996 76 0,09 45 0,04 67 0,20 48 0,04
1997 90 0,04 54 0,02 41 0,08 16 0,03
1998 67 0,05 36 0,02 43 0,10 17 0,06
1999 47 0,06 30 0,03 41 0,08 19 0,03
2000 42 0,08 21 0,03 33 0,09 12 0,05
2001 30 0,07 19 0,02 19 0,08 9 0,04
2002 24 - 7 - 38 - 9 -
2003 15 0,15 5 0,08 18 0,12 8 0,03
2004 14 0,04 4 0,03 14 0,02 8 0,04
2005 15 0,08 4 0,07 18 - 6 0,07
2006 10 0,06 5 0,06 12 0,12 7 0,07
2007 11 0,06 2 0,06 17 0,10 9 0,06
2008 9 0,05 4 0,02 14 0,04 7 0,04
2011 4 0,02 2 0,02 6 0,05 4 -

CpenHee

34 BbI1€/ICHHbIN
nepmoz 8,8 0,05 4,1 0,05 6 0,05 7,5 0,05
Average for
highlighted period

Kaxk BuaHO 13 Tabauiibl 8, 11 psiga BpEMEHHBIX Mepr-
oznoB ycpenHeHHas o HIT paitona konuentpauus 37Cs
B MoJioke He mpeBbiiaet 10 bx/a (10% ot ycraHoBICH-
Horo gponyctumoro yposHst 100 bk /i [3]):

» B Kozenenkom paiioHe:

> s T3-1 B nepuong 2006—2011 rr;
> g T3-2 B nepuon 2002—2011 rr.
» B PenkuHckoM paiioHe:

> s T3-1 B nepuona 2011 p.;

> s T3-2 B mepuon 2001—-2011 1

(1) 120

As it follows from Table 8 the settlement-aver-
aged '¥’Cs concentration in milk does not exceed
10 Bq/L for a number of time periods (10% of the
permissible activity level of 100 Bq/L [3]):

» in Kozelets raion:

> for TZ-1 over a period of 2006—2011,
> for TZ-2 over a period of 2002—2011;
» in Ripky raion:

> for TZ-1 for 2011,

> for TZ-2 over a period of 2001-2011.
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11 BpeMeHHBIX TIepUOJ0B, B KOTOPBIX YPOBHM KOH-
nentpauuu 2’Cs B Mosnoke He mpesbimaior 10 Bk/i,
cpenHue (1o cooTBETCTBYIOMUX T3 paiioHa) 103bl BHYT-
peHHero obaydyeHus mo pedyiasratam CUY-usmepenuit
Yy B3POCJIOTO HaceJaeHus HaxondaTcsl B uHTepBaie 0,02-
0,08 M3B/Ton. YcpemHeHHbIE 3a 3TU IIEPUOILI 3HAUCHMUS
I03 BHYTpeHHero ooxyyeHus1 coctapisiior 0,05 Mm3B/rog.

YunTeIBas naHHbIE TAOIUIIBI 8, B MOJETU PEKOHCTPYK-
LMK 103 BHYTPEHHETO OOIy4eHMST YUCIIEHHOE 3HAUeHHE
Drref onut0 TIpuHSTO paBHBIM 0,05 M3B/rox (50 MK3B/T0mI)
s kutenein kak Koszenenkoro, tTak u PenkmHCKOro
paioOHOB.

OTHocuTeIbHOE palioHHO-cnenuGnIecKoe NOCTYIIEHHEe
paauonesus ¢ paMoOHoM RRI! il AeTCKUX BO3PACTHBIX
rpymmn
Meroauka napamerpuszauuu RRI, nia Koseneukoro u
PenkuHcKkoro pailoHoB coBmagaeT ¢ METOIAMKOM Iapa-
MeTpuszauuu RRI! mist PokutHoBckoro, OBpyucKkoro u
HMBankoBcKoro paiioHoB, onucaHHbIX B CoobiieHun 1.
CpenHeroaoBoe NOCTYIIEHUE PaaroLIe3Usl C pallMOHOM
£ s geThipex JAETCKMX BO3pacTHBIX rpymm (<2,
3-7, 8—12 u 13—17 ner) mag nepuoga 1995—2011 rr
paccuuthiBajioch mo pesdyiabratam CHUY-usmepeHuii B
tex j-x HII, rne B 7-M roay oJHOBPEMEHHO MPOBOAU-
Jmch CUY-u3mMepeHus: y B3pOCIbIX U XOTSI ObI B OJHOM
M3 YEThIPeX YKa3aHHBIX BBIIIE AETCKUX TPYIIIL.
IMpu pacuere £,°" yunteiBaauck Toasko HIT ¢ BbIcO-
KO/mocTOBepHbIMHU (TpeBbilaoimmMu Ha ~ 30 % MJIA)
CUY-u3mepeHUsIMA aKTUBHOCTU paauolie3usi B opra-
HU3ME XUTEJEN.

Cratuctuyeckue XxapakTepucTUKU TMapameTpa RRI,
JIJIsI pa3HbIX BO3pacTHBIX rpymm Ko3zeneukoro u Penku-
HCKOTro paiioHOB IpUBEIEHbI B TA0OAULIE 9.

Ta6nuua 9

For the time periods where '*’Cs concentration
values in milk do not exceed 10 Bq/L, the settle-
ment-average internal radiation doses (WBC
measurements) for adults in corresponding TZ are
in the range of 0.02—0.08 mSv/year, so that over
the mentioned periods value of internal radiation
dose is 0.05 mSv/year.

Taking into account the data of Table 8 internal
dose 0.05 mSv/year (50 uSv/year) was accepted as
a numerical value of reference dose D’ for the re-
sidents of Kozelets and Ripky raions within model
of internal dose reconstruction.

Relative raion-specific intake of radiocesium

with diet RRI] for children’s

age groups

Methodology of RRI]estimation for Kozelets and
Ripky raions is similar to parameterization
approach RRI!used for Rokytne, Ovruch and Ivan-
kiv raions (see Report 1). Annual average radioce-
sium intake with diet f£," for the four children’s
age groups (<2, 3—7, 8—12 and 13—17 years old)
for the period of 1995—2011 were calculated
according to the results of WBC measurements for
the settlement where those WBC measurements in
year T were taken both for adults and at least one
children’s age group.

In 7" calculation just only settlements where
WBC measurements were reliable (measurement
values exceed MDA by ~ 30%) are taken into
account.

Statistical characteristic of RRI, parameters for
different age groups of Kozelets and Ripky raions
are presented in Table 9.

YucneHHble XapaKTePUCTUKN PaiOHHOTO OTHOCMTENbHOro MOCTYNNEHUA RRI! ANA Pa3snWYHbIX AETCKUX rpynn
Koseneukoro u PenkuHckoro paitoHoB, AM — cpepHee apudmetuyeckoe, SD - ctaHaapTHasa owubka, GM -
cpeaHee reometpuyeckoe, GSD - reomeTpuyecKkoe CTaHAAPTHOE OTKNOHEHME

Table 9

Raion relative intake RR/! for different children’s groups of Kozelets and Ripky raions, AM is arithmetic mean,
SD is standard deviation, GM is geometric mean, GSD is geometric standard deviation

BospacrtHas rpynna a, net

RRI 6/p // unitless

Age group a, year AM SD GM GSD Mepauana / median
<2 1,4 0,4 14 1,3 1,4
3-7 1,4 0,5 1,3 1,4 1,2
8-12 1,1 0,3 1,0 1,4 1,1
13-17 0,9 0,2 0,9 1,3 0,9

>18 1 -

1 - 1

121 ‘&



ENIAEMIONIOrNIA

TA AOSUMETPIA

ISSN 2304-8336. Ipobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

PE3VYJIBTATBI 1 UX OBCYXK/JIEHUE

OnucaHHble B CooOLIeHUH 2 MOJIEIN ObUIN UCTIOJIb30Ba-
HBI 711 peKOHCTPYKIIMY MHAMBUAYAIM3UPOBAHHBIX 103
obnyyeHus cyobekToB ['PY Kosenenkoro u Penkuncko-
ro paiioHoB YepHurosckoii obgactu. [Ipn peKoHCTpyK-
LMY UHAWBUIYAIM3UPOBAHHBIX 103 CyObeKTOB I'PY yun-
TBIBAJIOCH BpeMs (TOJ) TTOCTAHOBKM TOTO WJIM WHOTO
cyobekTa Ha yueT I'PY, Bo3aMoXHEBIE ero nmepemMereHus
no HII paitoHa, TTepruogUIHOCTh MEAUILIMHCKMX 00CIIe-
JIIOBaHUIA, a TAK3KE IINTEJIBHOCTh IIPEObIBAHNS CYOBEKTa
Ha yuere B ' PY#. B Ta6iuie 10 ykazaHo o0liee Koauye-
CTBO CYOBEKTOB KaxKJI0ro pailoHa, HaXOISIIMXCS Ha yde-
te B I'PY, a Takxe yuciio CyObeKTOB, 151 KOTOPBIX yaa-
JIOCh UHAMBUIYAJIU3UPOBATH 103bl OOTYUYEeHUSI.

Ta6nuua 10

RESULTS AND DISCUSSION

Models described in Report 2 were used for
reconstruction of the individualized internal
ingestion doses of SRU subjects of Kozelets and
Ripky raions of Chernihiv oblast. At the doses
reconstruction the time (year) of registration of
SRU subject, his/her possible moving in other
settlements of the raion, periodicity of medical
examination, and duration of observation in SRU
were taken into account”. In Table 10 the total
amount of persons from raions that have the
record in SRU and also number of persons with
successfully individualized internal doses are
shown.

O6uwee yncno cy6bLeKTOB, HaxopAwmMxca Ha yyete B TPY B Koseneukom n PenKMHCKOro panoHax M 4ucno
CY6bEKTOB, ANA KOTOPbIX MHAUBUAYANU3UPOBAHDLI 03bl 06J1yUeHUs

Table 10

Total number of the SRU subjects of Kozelets and Ripky raions and a number of subjects with individualized

doses

PaiioH, oG6nacTb

KonuuectBo cyonektos M'PY / number of SRU subjects

Raion, oblast BCe cy6nexThl MPY C MHAMBUAYaNN3UPOBaHHLIMM 103aMU
all SRU subjects which have individualized doses
KonuyecTBo / number %
Kosenevukuit p-H, YepHurosckas 061. 36 374 21 811 60
Kozelets raion, Chernihiv oblast
PenkuHckuii p-H, YepHuroeckasi 0611 28 856 14 553 50

Ripky raion, Chernihiv oblast

B Tabnuie 11 npuBeneHbl cpeaHUE 3HAYCHUST UHAUBU -
Iyanu3upoBaHHbIX 103 cyobekToB I'PY Ko3zenelnkoro u
PenkuHckoro paitoHoB B iepuon 1986-2013 rr. YkazaHbl
3HAYEeHUS KaK 103 BHYTPEHHETO 00JydeHUsI, TaK U CyM-
MapHbIX (B pe3yJibTaTe BHYTPEHHEro U BHEIIIHETo 00JIy-
YeHMs) 103 O0JYJEHUsI B OTOT IEpUoL” .

B Tabnuie 12 npuBeneHsl pacripeaeieHus] CyObeKTOB
I'PY paccMaTpuBaeMbIX pailOHOB IO MHTEpBajaM PEKO-
HCTPYUPOBAHHBIX WHAWBUAYAJIU3UPOBAHHBIX 103, Ha-
KOILJIEHHBIX 3a epuoid Ha0aoaeHUs1 cyobeKToB B I'PY.

BbIBO/1bI

B pabore mpuBenaeHO omnucaHue IKOJOT0-T03MMETPU-
YECKUX MOJEIeil peKOHCTPYKIUK 103 BHYTPEHHEro 00-
JIY4EHUS OT MOTPeOIeHUS 3arpsI3HEHHBIX paavole3reM
MPOAYKTOB MUTAHUSI, pa3pabOTaHHbBIX UISI MHIAUBUIYa-

Table 11 presents the average values of individ-
ualized doses of SRU subjects of Kozelets and
Ripky raions for the period of 1986-2013. Both
the internal doses as well as total (internal and
external) doses for that period®” are shown in
Table 11.

Table 12 presents the distribution of SRU sub-
jects of two raions by the intervals of reconstructed
individualized doses that were accumulated for the
period of SRU subject observation.

CONCLUSIONS

Present paper contains a detailed description of
ecological-dosimetric models for reconstruction
of internal exposure doses from consuming of
radiocesium contaminated food, that have been

# CybbekT MoXeT BbiTb CHAT C yyeTa B TPY No npuuuHe ero nepeesaa B pyroil paiioH (06MacTb) Wik o NPUYMHE Ero CMepTH
## Noabl BHewwHero o6nyyeHmns s cybbektor MPY Ko3eneukoro vt PenkuHCKOro paiioHOB Bbinit MHAVBMAYanM3MpOBaHL! B COOTBETCTBN C METOAVKONA, ONMCAHHOI B [4—6] Ha

0ocHoBaHum [7,8]

# A person can be removed from registration in the SRU by reason of his/her resettlement to another raion (oblast) or as a result of his/her death
#* External radiation doses of SRU subjects of Kozelets and Ripky raions were individualized in accordance with methodic described in [4-6] according to [7,8]
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Ta6nuua 11
CpenHue ropoBble MHAWBUAYANU3UPOBAHHbIE A03bl BHYTPEHHEro U cymmapHoro (BHYTPeHHee U BHellHee)
o06nyyeHus pna cyobektoB NPY Kozeneukoro n Penkunckoro panoHoB B nepuoa 1986-2011 rr.

Table 11
Average annual internal and total (internal and external) doses for SRU subjects of Kozelets and Ripky raions
in 1986-2011

Fop, / year Koseneukuii p-H / Kozelets raion Penkuxckuii p-H / Ripky raion
Cpepnsis no3a, m3B/rop, // average dose, mSv/year
BHYTpeHHee 00sydeHne CymMMapHoe o0nyyeHue BHYTpeHHee o0nyyeHne cymMMmapHoe o0nyyeHue
internal exposure total exposure internal exposure total exposure

1986 0,65 1,74 0,69 2,02
1987 0,31 0,64 0,22 0,61
1988 0,23 0,45 0,15 0,40
1989 0,18 0,34 0,12 0,31
1990 0,14 0,27 0,10 0,25
1991 0,05 0,16 0,05 0,17
1992 0,08 0,18 0,08 0,18
1993 0,12 0,20 0,03 0,12
1994 0,12 0,20 0,05 0,13
1995 0,21 0,29 0,09 0,16
1996 0,16 0,23 0,08 0,15
1997 0,17 0,23 0,02 0,09
1998 0,14 0,20 0,03 0,09
1999 0,11 0,16 0,04 0,10
2000 0,11 0,16 0,02 0,07
2001 0,09 0,14 0,05 0,10
2002 0,06 0,10 0,05 0,10
2003 0,04 0,09 0,05 0,09
2004 0,04 0,08 0,05 0,09
2005 0,04 0,08 0,05 0,09
2006 0,05 0,09 0,05 0,09
2007 0,05 0,09 0,05 0,09
2008 0,05 0,09 0,05 0,09
2009 0,05 0,09 0,05 0,09
2010 0,05 0,09 0,05 0,09
2011 0,05 0,08 0,05 0,09
2012 - - - -

2013 - - - -

Ta6nuua 12

Pacnpepenenue cy6bektoB MPY Koseneukoro n PenKMHCKOro paiioOHOB NO MHTEpBasiiaM A03, HAKOMEHHbIX 33
BpeMA HabnioaeHus B NPY B nepuop 1986-2013 rr.

Table 12
Distribution of the SRU subjects of Kozelets and Ripky raions by intervals of doses accumulated during the
SRU observation period in 1986-2013

HakonnenHas po3a, M3B Koseneuxwuit p-H / Kozelets raion PenkuHckuii p-H / Ripky raion
Accumulated dose, mSv Konunyecteo cyobekToB (% ot koropTbl) // number of subjects (% from all subjects)
BHYTPEHHSAS CyMMapHasi BHYTPEHHSAS CyMMapHasi
internal total internal total
<1 6,5 2,3 17 0,8
1-2 19 6,4 68 11,4
2-5 61 50 9,4 50,3
5-10 13 25 5,0 30
10 - 20 - 16 0,46 2,8
20 - 50 - - - 46
>50 - - - 0,1
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JIN3allM 103 BHYTPEHHEro objydyeHus cyobekTtoB ['PY
Ko3zenenkoro u PenkuHckoro paitoHoB YepHUTOBCKOIM
00J1acTH.

M3-3a OTHOCUTEILHO HEBHICOKMX YPOBHEH BbIMaje-
Huit ¥’Cs Ha MoYBY Ha TEPPUTOPUM STUX PAiOHOB, 10-
36l BHYTPEHHEro OOJy4YeHUSI XKUTEJeH 3TUX pailoHOB
nocie 2000 r. 6putn Hike 10 MK3B/T0OA. YpOBHU KOHIIE-
urpaunn ’Cs B Mosoke u comepxanus '*’Cs B opra-
HU3Me XUTeIel TaKKe HaXOAWJIUCh Ha YPOBHE MJIU HU-
K€ MUHUMAJIbHO-IeTeKTUPYyeMOil akTuBHOCTH. [1oaTO-
my Kozeneukuit 1 PenkuHCKuil palioHbI ObLIM pasje-
JIEHBI Ha JBe “TeppuTOopUabHble 30HbI: T3-1 — Teppu-
TOpMA, Ile TUIOTHOCTh BbimageHus '’Cs Ha MOYBYy B
1986 r. mpesbimana 37 kbk/m? u T3-2 — Teppuropus,
Ie 3TOT IoKasaTenb He npesbinan 37 xkbx/m?. s
KaXIIOM TEPPUTOPUATIBHOM 30HBI KaXKI0ro U3 paccMar-
pUBaeMBbIX PaiilOHOB B MOJIEJIM PEKOHCTPYKIIUM OBLIT OIT-
peneaeH MOMEHT BpeMeHHM (Tof), HauMHasl ¢ KOTOPOTO
HMCIIOIB30BaJIOCh TTOHATHE TaK Ha3bpIBaeMoil “pedepe-
HTHOM J03bI” (D;'ef ), 3HAUEHUE KOTOPOIi MPHUITICHIBA-
JIOCh BCeM CyOBbEKTaM, He3aBUCHMO OT PE3yJIbTaTOB U
HaJIN4YUs MOHUTOPUHIOB. 3HAUECHUS D,’ef YCTAQHOBJICHO
Ha ypoBHe 50 MK3B/rom.

PesynbraThl paarosK0oI0TUYECKOTO U 103UMETPpUYEC-
KOr0O MOHUTOPHWHTOB, IPOBOAMMBIE Ha TeppuTopun Ko-
3eJIelIKOT0 U PenknHCKOro paitoHOB, MCMOJIb30BATNCH
WCKJIIOUMTENIBHO IJIS IapaMeTpu3alry pailOHHO-CIIe-
HUPUUIHBIX (PYHKUMI, TaKUX KaK TogoBasl CpemHss
koHueHTpauus ¥’Cs B MOJIOKE Ha €IMHUILY BbIaACHUIA
137Cs na nmousy (¢ nnsa Koszeneukoro paitoHa u pyHK-
LS BpEMEHHOM AMHAMUKK KOHLeHTpauuu ’Cs B MO-
soke ( €™ (t)) mis Penkuuckoro paitoHa. Takoii moj-
XOJI CYILIECTBEHHBIM 00Opa3oM omindaetrcs oT HII-cre-
1MdUIECcKoro Moaxoaa peKOHCTPYKIIMU 103, UCTIOIb30-
BaHHOTO 1151 cyOBekTOB I'PY PokutHOBCKOTO, OBpyUC-
Koro n MiBankoBckoro paitoHoB (CoobiieHue 1). Takxke
Kak " 1151 cyobekToB ['PY pailoHOB, TpeacTaBIeHHBIX B
Coobmenuu 1, ns Kozenerkoro n PernnkuHckoro paiio-
HOB YepHUTOBCKOM 00JacTU OBbLIM OIpeAceHbl: MO-
JIOYHBIN 3KBUBaJEeHT pannoHa ARMEy, KOTOpHhIii cocTa-
Bun 0,3 n/cyt mig Kosenenkoro paitona u 0,62 ia/cyt
o711 PenmkumHCKOro paiioHa, a TakKKe OTHOCHUTEJIBHOE
palioHHOE BO3PACT-3aBUCHUMOE IOCTYIUICHUE paauole-
34 C pALIMOHOM RRI].

PazpabatsiBaemast MojieJib TO3BOIMIIA PEKOHCTPYUPO-
BaThb MHIWBUIYAJTU3NPOBAHHBIE T03bI BHYTPEHHETO 00-
JIYYCHUS JIJISL:
> 27 811 cyonektoB Kosenerkoro paitoHa (60% Bcex
cyosekToB I'PY B aTOM paiioHe);
> 14 553 cy6bekToB Penkunckoro paiiona (50% Bcex
cyonekToB I'PY B aTOM paiione).
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developed for internal doses individualization of
SRU subjects from Kozelets and Ripky raions of
Chernihiv oblast.

Due to relatively low level of '*’Cs ground dep-
ositions at the territory of these raions, internal
radiation doses of its inhabitants after 2000 were
at levels below 10 mSv/year. Levels of '3’Cs con-
centrations in milk and '3’Cs concentration in
residents’ body were also at the level or below the
minimum-detectable activity. Therefore, the ter-
ritory of Kozelets and Ripky raions was divided
into two “territorial zone”: TZ-1, an area where
137Cs ground depositions density in 1986 was
greater than 37 kBq/m? , and TZ-2, an area
where this rate is not greater than kBq/m?. For
each of the territorial areas of considered raions,
the initial time moment (year) was introduced in
the reconstruction model, starting from which
the term “reference dose” was used ( D’Y). Its
value was attributed to all subjects, regardless of
the results and the availability of monitoring.
The value of D/¥is fixed at the level of 50 mSv /
year.

Results of radioecological and dosimetric mon-
itorings carried out at the territory of Kozelets
and Ripky raions were used exclusively for para-
meterization of the raion-specific functions, such
as the annual average concentration of '’Cs in
milk per unit of ¥’Cs ground depositions (&"")
for Kozelets raion and function of temporal dy-
namics of '3’Cs concentration in milk ( &"%(z))
for Ripky raion. Such approach differs substan-
tially from the settlement specific approach of
doses reconstruction used for SRU subjects
from Rokytne, Ovruch, and Ivankiv raions (see
Report 1). As well as for the SRU subjects from
raions presented in Report 1, for Kozelets and
Ripky raions of Chernihiv oblast the following
quantities were identified: milk equivalent of
the food ration ARMEy, which amounted to 0.3
L/day for Kozelets raion and 0.62 L/day for
Ripky raion, as well as the relative for the raion
age dependent intake of radiocesium with the
diet RRI].

The developed model allowed to restore individ-
ualized internal doses for:
> 27811 subjects from Kozelets raion (60% of the
SRU subjects in this raion),
> 14553 subjects from Ripky raion (50% of the
SRU subjects in this raion).
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