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OCHOBHI ITPMHIINIIN TA JOCBIJ ITPOBEJIEHHA
KOMILIEKCHOI TO3UMETPUYHOI ITACITIOPTU3AILIII
HACEJIEHUX ITYHKTIB YKPATHU

Meta omnagy — y3aranbHeHHs pe3ynbtatie KomnnekcHoi fo3umeTpuyHoi nacnoptu3auii (o nposogunacs y 1991-
2014 pp.) HaceneHux nyHkTiB (HIM) YkpaiHu, siki 3a3Hanu papioakTMBHOro 3abpyaHeHHs nicns YopHoOMnbCbKOT
aBapii. [lo3umeTpnMyHa nacnopTu3aLis Bigirpana kn4oBy posb y 3aranbHoLepXKaBHii nporpami nikeigauii Hacnigkis
YopHOoOMNbCbKOT KaTacTpodu Ha BCix eTanax KOHTPO/ MOTOYHOrO pafiauifiHOro ctaHy Ta MiATPUMKW NPUNAHATTSA
pilueHb WOAO Pi3HWUX BMAIB BTPYYAHb i COLiaNnbHMUX NiNbr HACeNeHHIO PafioakTUBHO 3abpyaHeHUX TepuTopiin. PoboTwy,
BMKOHaHi B paMKax A03MMeTPUYHOT NacnopTu3auii, He Masn aHanoriB cepen AOCHIAXKEHb, AKI Manu Micle nicns iHWnX
WKpoKoMacWTabHMX NPOMUCNOBUX Ta KOMYHANbHUX aBapii fK 3a MaclwTabamu, TaK i 3a TPUBaANiCcTIO pagioeKonoriyHo-
ro Ta LO3UMETPUYHOTO MOHITOPUHIIB. HOBAaTOPCHKMMM CTANM METOLONONIYHI NifX0AM [0 OUiHKM nacnopTHoi go3u HI,
a TaKOX A0 BM3HAYEHHSA KOHLenUii piuyHoi 03K, AK 403U AN NPUAHATTA PilleHb AN BBEAEHHSA NPAMUX Ta HENPAMUX
koHTp3axoaie ans HI Ykpaitu. BnponoBx ycboro noctaBapiiiHoro nepiogy 6yno BuaaHo WwWicTHagusaTs 36ipok 3arab-
HOA03MMeTPUYHOT NacnopTu3alii, AKi aKyMyntoloTb Pe3yibTaT COTEHb TUCAY CMEKTPOMETPUYHUX, PAAioXiMiyHMX Ta
JIBJ1-BuMipioBaHb, Wwo 6ynu npoBeaeHi y 1991-2014 pp. Ha pafioakTUBHO 3abpyaHEHUX BHACNiIAOK YOpHOGUNbCLKOT
aBapii Teputopisx. Po3paxoBaHi Ha OCHOBI LMX BUMipIOBaHb PiYHi NAcNOPTHi fo3u (Ta iX KOMMOHEHTH) € YHiIKaNbHOK
iHdhopMaUi€to, Wo KiNnbKiCHO XapaKkTepu3ye piBeHb Ta YaCOBY AMHAMIKY paAialidHOro cTaHy ans KoxHoro 3 2162 HI
74 paiioHiB 12 obnacTeit BIpoAoBXK ycboro nicnsasapiitHoro nepiogy. 3aBaaku poboTam 3 403MMETPUYHOT NacnopTy-
3aLii 6ynu CTBOpeHi yHiKaNbHi 3@ CBOEID CTPYKTYPOIO i 3MiCTOM 6a3un AaHMX, fAKi MiCTATb KiNbKiCHI XapaKTepUCTUKM Te-
puTOpiaNbHO-4aCOBOro PO3NOAiNY i AUHAMIKM 3MiH HU3KM BaXKIMBUX PAAioNoriyHMX NOKa3HMKiB, a came: BMicT *'Cs
Ta °Sr y npoAyKTax xapyyBaHHa (Monoui Ta kapTonni) micueBoro BupobHuUTBa (NoHag 500 Tuc. BUMipiB); noHap,
1,3 MiH BUMipiB BMicTy pagiouesito B opraHi3mi mewkaHuis HIT Ykpainu; 6an3bko 100 TUC. OLIHOK 403 ONPOMiHEHHS
(0KpeMo 30BHiWHbOrO i BHYTPiWHbOrO) xuTeniB HI, Aki po3TawoBaHi Ha paaioakTMBHO 3a6pyfHEHNX TepUTOpisx. Pe-
3yNbTaTv JO3UMMETPUYHOT nacnopTu3allii BUKOHyBaNu posib OAHOMO 3 OCHOBHUX JO30BUX KPUTEPiiB NpU y3araabHEHHI
Hacnigkie YopHoOMAbCbKOT aBapii, npeactaBneHunx y HauioHanbHux gonoBigax 3a nepuwi 15, 20 Ta 25 pokie nicns
aBapii.
Knio4oBi cnoBa: 3aranbHof03MMETpUYHA NacnopTu3alif, eKonoro-go3MMeTpuyHa MoAeNb, NacnoptHa p[o3a,
PafioEKONOriYHMIA Ta AO3UMETPUYHUIA MOHITOPUHIYU, BO3UMETPUYHMUIA NACMOPT HACENEHOro NYHKTY, YopHOOMAbCbKA
KaTacTpoda.
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Basic principles and practices of integrated dosimetric passportization of the
settlements in Ukraine

The objective of the review is to demonstrate the results of dosimetric passportization (performed in 1991-
2014) for the settlements of Ukraine which suffered from radioactive contamination caused by the Chornobyl
accident. The dosimetric passportization played a key role in the National program on the liquidation of after-
math of the Chornobyl accident through all stages of the current radiation situation control and decision sup-
port touching upon various types of interventions and social benefits to the population of radioactively contam-
inated areas. The works being performed under dosimetric passportization did not have analogues among the
researches which took place after other large-scale industrial and municipal accidents as well their scales as the
duration of both radio-ecological and dosimetric monitoring. The new methodological approaches to the assess-
ment of so-called passport doses of a settlement as well as to the definition of the concept of annual dose being
the dose used to make decisions for providing both direct and indirect emergency countermeasures for the set-
tlements of Ukraine became pioneering ones. During all the post-accident period there were issued sixteen col-
lections of general dosimetric passportization data which accumulate the results of hundreds of thousands spec-
trometric, radiochemical and radiation levels measurements and WBC measurements carried out in 1991-2014.
The annual passport doses calculated on the basis of these measurements (including their components) are
unique information that quantifies the level and time dynamics of the radiation situation for each of the 2161
settlements of 74 raions in 12 oblasts during all the post-accident period. Thanks to the works of dosimetric pass-
portization of the settlements of Ukraine there were created databases to be unique in their structure and con-
tent with quantitative characteristics of the territorial and temporal distribution, the dynamics of changes of a
number of important radiological parameters, namely over 500 thousands of measurements of concentration of
YCs and Sr in the local foodstuff (milk and potatoes); there are more than 1.3 million of measurements of the
cesium content in the body of residents of the settlements of Ukraine; there are 100 thousands of dose estimates
(both internal and external ones were measured separately) of inhabitants living on the radioactively contami-
nated areas. The results of the dosimetric passportization served as one of the main exposure criteria for gener-
alized aftermath of the Chornobyl accident represented in the National reports for the first 15, 20 and 25 years
after the accident.
Key words: general dosimetric passportization, ecological and dosimetric model, passport dose, radio-ecological
dosimetric monitoring, dosimetric passport of a settlement, the Chornobyl accident.
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BCTVYII

KommnekcHa 1o3umMeTpruyHa NacropTr3allisi HaceaeHUX
nyHkTiB (HIT) Ykpainu, ki 3a3Hanu pagioaKTUBHOTO
3a0pyaHeHHs micias YopHOOUIbCHKOI aBapii, Oyia po3-
noyatay 1991 p. i Bimirpanaa KJito4oBy poJib y 3arajibHO-
JlepxKaBHiiA mporpami JikBimauii HacaigkiB YopHo-
OuIbChbKOI KaTtacTpodu B YKpaini. FOpuanmyHum Tmia-
IPYHTSIM [jid modyaTtky KoMITIeKCHOI J03UMETPpUYHOI
nacriopru3amnii oOynmu 3akoHu Ykpainu (1991 p.) Ne791a-
XII [1] Ta Ne796-X11 [2], y sikux 3akpimmoBaiacs KoH-
Heniisg piyHoi mo3u HII, g9x mo3u nist mpuUAHSTTS
pillIeHHS 1010 BBEIEHHS MPOTUpadialliiH1UX 3aX0/IiB Ha
TepuTopii i okonuisix HIT Ta couialbHUX Mijbr 4151 Ha-
ceneHHs HII.

INTRODUCTION

The integrated dosimetric passportization of settle-
ments of Ukraine which suffered from radioactive
contamination after the Chornobyl accident was
launched in 1991 and played a key role in the
National Program directed to the elimination of the
aftermath of the Chornobyl accident in Ukraine. The
legal basis for beginning of the integrated dose pass-
portization were Laws of Ukraine (1991) No.791a-
XII [1] and Ne796-XI11 [2] in which the concept of
annual dose for a settlement as the dose determining
a decision for to start anti-radiation arrangements on
the territories and outskirts of the settlement and to
provide benefits for the population of the settlement.
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Ta6nuua 1
30HM pafioaKTUBHOIO 3a6pyAHEHHSA 33 KpuTepiamMu piyHOi 403K Ta WinbHOCTI BUNAAiHb pajioHyKnigis, BCTa-
HoBJsieHi 3aKkoHoM Ykpainm N2791a-XII [1]

Table 1
Areas of radioactive contamination on the criteria of annual dose and radionuclides deposition density,
accordingly to the Law of Ukraine No.791a-XII [1]

Kputepii 3oHyBaHHs / Criteria of zoning

TeputopianbHa 30Ha LLlinbHicTb BUNaAiHb Ha I'PYHTI, KBK - M2(*) PiyHa posa
Density of ground deposition, kBq - m2(*) M38 - pik’
Territorial zone papiouesii pagioCcTPOHLin NAYTOHIN Annual dose
radioactive cesium radioactive strontium plutonium mSv - year’

1 30Ha Big4yXeHHs - — — _
Exclusion zone

2 3oHa 6e3ymMoBHOr0 (060B’SI3KOBOT0) BiACENeHHs > 555 > 111 >3,7 >5
Zone of unconditional (obligatory) resettlement

3 3oHa rapaHTOBaHOr0 JOOPOBINLHOTO BiACENEHHS! 185-555 55-111 0,37-3,7 >1
Zone of guaranteed voluntary resettiement

4 30Ha NOCKNEHOrO PaiOEKOONiYHOTO KOHTPOSTO 37-185 0,74-5,5 0,18-0,37 >0,5

Zone of enhanced radiation monitoring

TMpUMITKK. * — B TeKCTi 3aKOHY LWLiNbHICTb BUMaAiHb HaBeaeHa B oguHMLaX “Ki - km2” (1 Ki - kM2 = 37 KBK - M2)
Notes. * — In the text of the Law, the deposition density is given in units “Ci - km-2" (1 Ci - km-2 = 37 kBq - m-2)
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PucyHok 1. Kapra-cxema teputopianbHoro postawyBaHHa HI Ykpaiuu, wo nignanu nig 3aranbHopo3umer-
puuHy nacnoprtusauiio 3rigHo MoctanoBu KMY N2 106 Bip 23.07.1991 (BKa3aHi BenuumHm nacnoptHux po3 HI
BiAnoBipalTb pesynbratam Ao3uMeTpuyHOi nacnoptusauii 1996 p. [4])

Figure 1. Location map of settlements in Ukraine subject to the general dosimetric passportization accord-
ing to decree of the Cabinet Council of Ukraine # 106 dated by 23.07.1991 (indicated values of passport doses
of the settlements correspond to results of dosimetric passportization performed in 1996 [4])
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Ilepenik HII, ki migngragiu Do3UMMeTpUYHiN Mac-
noptu3zauii, 0yB Bu3HaueHuii I[TocranoBoro KM VYkpainu
Ne 106 Bix 23.07.1991 [3] i Bkimrouas 2172 HII, po3sraiio-
BaHUX y 2—4-i1 30HAX pamioJIOTIiYHOro 3a0pyIHEHHS
(Taba. 1, kapTa-cxema puc. 1).

VY [9KOCTi METOAO0JIOTIYHOIO iHCTPYMEHTY peaizalii

BMMOT BKa3aHMUX BUIIe 3aKOHIB Oyau po3poOieHi [H-
CTPYKTUBHO-METOANYHI BKa3iBKM (puc. 2):

> “PapialliiHO-103UMETpUYHA TTaCTIOPTU3Aallisl Hacee-
HUX MYHKTiB TepUTOPil YKpaiHuU, 110 3a3HaJIM padioak-
TUBHOI'O 3a0pyaHEHHS yHacaigok YopHOOUIbCbKOI
aBapii, BKJIIOYAOYU TUPEOJO3MMETPUUYHY IacHOpPTU-
3auio” (ckopoyeHo “Metoauka-96) [5];

> “PeKOHCTpPYKILisl Ta MPOrHO3 103 ONPOMiHEHHSI Hace-
JIEHHSI, SIK€ MEIIKA€E Ha TePUTOPisaX YKpaiHU, 1110 3a3Ha-
JIN palioaKTUBHOIO 3a0pydHEHHS BHACJiJOK aBapii Ha
YAEC” (ckopoueHo “Meroauka-97”) [6].

Vi KiHLeBi pe3yJabTaTi 3aralbHOI03UMETPUYHOI Tac-
MOPTU3ALIil LLIOPIYHO MPOXOAUIN €KCIEePTU3y Ta Y3roi-
>keHHs1 HallioHaIpHO0 KOMici€ro 3 paialliiiHOro 3axuc-
Ty Ykpainu (HKP3Y), HepxkomrinpoMeTroM YKpaiHU
Ta 3aTBEePIKyBaIMCh MiHICTEpPCTBOM OXOPOHHU 3I0POB'SI
(MO3) Ykpainu. Pe3ynsrat 11i€i poOOTH y3araJibHIOBa-
Juck y (opmi odilifiHux “30ipoK 3araJbHOI03UMET-
PUYHOI TacmopTU3allii”.

List of the settlements subjected to passportization
was defined by decree of the Cabinet Council of
Ukraine Ne 106 of 23.07.1991 [3] and included 2,172
settlements located in 2—4 zones of radiological con-
tamination (Table 1, the schematic map of Fig. 1).

As a methodological toolkit for implementation
of the requirements of the above mentioned laws the
instructional guidances were developed (Fig. 2):
> “Radiation and dosimetric passportization of
the settlements of Ukrainian territory exposed to
radioactive contamination as a consequence of the
Chornobyl accident, including thyroid dosimetric
passportization “ (abbreviated “Methods-96") [5];
> “Reconstruction and prognosis of exposure
doses in population living on the territories of
Ukraine contaminated by the Chornobyl acci-
dent” (abbreviated “Methods-97") [6].

All final results of the dosimetric passportization
are subjected to annual examination and approval of
the National Commission on Radiation Protection
of Ukraine, Ukraine State Committee for Hydro-
meteorology and approved by the Ministry of
Health of Ukraine. The outcomes of this work were
summarized in the form of official “Collections of
general dosimetric passportization™.

MHHHCTEPCTHO IPABOOXPAHEHHA )’KFMIN
AKALEMMA METHUHHCKAX HAYE YKPAHI

MHHHCTEPCTBO YKPAHHM 110 BOMPOCAM qnmmnux
CHTYAIIHA H 100 DETAM JALIHTH EAEHHA
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HECTHTYT PATHALUMOHHOR JALITH ATH YRPAN

PajnanmonHo-103UMeTPHYECKAS
NacnOPTH3AUMA HACEJEHHBIX MYHKTOB
TEPPHTOPHH YKPauHbI, NOABEPrIIHXCH

PATHOAKTHBHOMY 3arpsA3HEHHI0
B pesyabtate asapun YADC, Brmouan
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PucyHoOK 2. TutynbHi apkywi “Metoguku-96" ta “Metopnkun-97"
Figure 2. The title pages of the “Methods-96" and “Methods-97"

) 78



ISSN 2304-8336. lpobnemn paniauiiinoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

ornsaaosi CTATTI

METOANYHI OCHOBHA PO3PAXYHKY 103

B PAMKAX 3ATAJIBHOJO3MMETPUYHOI
IMACIIOPTU3ALIIT

MeTtonuka-96

“Mertonuka-96" periaMeHTyBajia TPOLEAYPH OIIHKU
CcepeaHBOPIYHMX ITaCIIOPTHUX M03 1j1sT HaceiaeHHs HII
“mocTpaxganux’ TEPUTOPIi BiJ TAKWX IIISXiB OIPOMi-
HEHHSI:

> 30BHIIIIHE TaMMa-OMpPOMIHIOBaHHS Bil pajiOaKTHB-
HUX BUIIaiHb HA IPYHTI;

> BHYTPIlIHE ONPOMiHIOBAaHHS BiJl palioi30TOMIB 1e3it0
(a TaKkoOX CTPOHIIiIO i TpaHCYpaHOBUX €JEMEHTIB), IO
HaaXOAsTh 3 PalliOHOM;

> iHAyCTpiajgbHE ONMPOMiHIOBaHHSI.

Pospaxynox macrnoprsoi nosu (E; .., ) TOTO 4u iH-
moro j-eo HIT y T-my poui 6a3yBaBcsa Ha pesyabTaTax
pamioNOriYHOr0 MOHITOPUHTY, IO MPOBOIAWBCS Y j-My
HITy T-my poui, a came:
> ILiJIbHOCTI BUMIaJiHb HA TPYHTI pagioOHYKJIiiB YOPHO-
OouIbChLKOro aBapiitHoro Bukuny ('¥Cs, *Sr, 2°*°Pu);
> KoHueHTpauii *’Cs Ta *’Sr y MoJj1o11i Ta KapTOIuti Mic-
LIEBOTO BUPOOHUUTBA Y T-My pOLIi.

Y 1abnu1ii 2 HaBeAEHO OCHOBHI YMCJIOBI CITiBBITHOIIIEHHS
“MeTtonnkn-96”, siKi MOB'SI3yI0Th YNHHMKH, 1110 € 00 €K~
TOM MOHITOPMHTY, 3 BEJIMUMHOIO BiIMOBiIHOT KOMITOHEHTH
no3u. KoediuieHT 1MX CHiBBiIHOIIEHb Oa3yBaaucsl Ha
pe3ysbTaTax aHamizy MoHiTopuHry 1991—1995 pp. ta Bino-
Opaxkau XapakTepHUI CyTO JUIsl TEPUTOPIi YKpaiHU pajlio-
JIOTIYHMI CTaH, 1110 CKJIaBCS B LieH MicasaBapiiiHui mepio.

Indycmpianvna dosa, E; ..., , 11O BKIIOYEHa y “Tiac-
nopTHY” 103y 3rinHo 3 “MeTtoankoro-96” (tadi. 2), Bin-
MOoBiga€ TOMY J0IaTKOBOMY J030BOMY HaBaHTaXKEHHIO,
sgke Moriu oTpumatu kurteai HII, posramoBaHux Ha
BimctaHsx, MeHIIMX 3a 30 kM Ta y 30Hi 30—60 KM Bif
nmirounx AEC. Ll KommoHeHTa TIpuiiMaiacs Takolo, 1o
nopiBHIO€e BiamosimHo 80 Ta 25 MK3B Ha pik.
IHmycTpiagbHa KOMITOHEHTa MAcIOPTHOI 103U OyJia BBe-
JIeHay “Metoauky-96” 3 METOIO YACTKOBOTO “BUPIBHIO-
BaHHS Tiepe]; 3aKOHOM YMHHUKIB OTTPOMiHIOBaHHS, 1110
BIUIMBAJIM Ha HacCeJeHHs, Xoda, SK BiIOMO, HeMae
pi3HMII (3 PadioOTiYHOI TOYKKM 30pY) MiXK OMPOMiHEH-
HsIM, SIK€ MOB’s13aHe 3 aBapiiHUMM BUITATiHHSIMU 3 OJ1-
HOro OOKY, BiJl OMPOMiHEHHS, 1110 3yMOBJIEHE BUKUIAMU
Ta ckunamu airouoi AEC — 3 iHioro.

“MeTtonuka-96”, 30kpema, BU3HaAyaja Iepesik TUX
JIep>XaBHUX YCTAHOB, $SIKi BiAINOBiZalM 3a opraHizallilo
Ta MPOBEASHHS YCiX CK/IagoBUX AO3MacHOpTU3allii, a
came:
> JaHi 10J0 WiJbHOCTI BUMAAiHb PaJiOHYKJIiIiB YOP-
HOOMJIBCHKOIO TTIOXOKEHHS Ha IPYHTI 3a0e3I1euyBaIics
Lepuckomeiopomemom Yxpainu;

METHODOLOGY BASIS ON CALCULATION
OF DOSES IN THE FRAMES OF GENERAL
DOSIMETRIC PASSPORTIZATION
Methods-96

The “Methods-96” regulated a procedure for esti-
mation of the annual average doses for the popula-
tion of the settlements suffered by the following
pathways of exposure:

> external gamma exposure from radioactive
ground deposition;

> internal exposure from cesium radioisotopes (as
well as strontium and transuranic elements) com-
ing from the diet;

> industrial exposure.

Calculation of passport dose ( E_/.T,Wspm ) of aj-th
settlement defined in the 7-th year is based on the
results of radiological monitoring conducted in the
Jj-th settlement in the 7-th year, namely:
> soil deposition density of radionuclides dischar-
ged by the Chornobyl accident ('¥Cs, *Sr, 2**'Pu);
> concentration of the *’Cs and *Sr in the local
milk and potatoes in 7-th year.

Table 2 shows the main numeric values of the
“Methods-96” which associate factors that are moni-
tored with the value of corresponding component of
the dose. The coefficients of these relations were
based on an analysis of monitoring in 1991—1995 and
reflected a radiological situation that emerged during
this post-accident period on the territory of Ukraine.
The industrial dose E} ..., included in the “pass-
port” dose according to the “Methods-96” (Table 2)
corresponds to the additional exposure doses that
could get inhabitants of the settlements located at
distances <30 km and situated within 30—60 km in
the area of working NPP. This component was taken
to be equal to 80 and 25 uSv per year respectively.
The industrial component of the passport dose was
introduced in the “Methods-96” to partially com-
pensate (before the Law) the radiation factors affect-
ing the population, although, it is well known that
there is no difference (of the radiological point of
view) between radiation associated with accidental
fallouts on the one hand and radiation due to efflu-
ents and discharges of active NPP on the other.

The “Methods 967, in particular, determines the
list of government agencies that are responsible for
organizing and conducting all components of the
dosimetric passportization, namely:
> information about the Chornobyl radioactive
ground deposition was supplied by the Ukraine
State Committee for Hydrometeorology;
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Ta6nuua 2

EmnipuyHi cniBBigHOWeHHA, Wo pernameHTyloTbca “MeToauKkoto-96" [5] ansa po3paxyHKy piuHoi nacnopTHoi
nosu HM. Gg,sj , GSTJ- , Gﬁuj - wWinbHicTb aBapinHux BMNaAiHb Ha r'pyHTi BignoeigHo *’Cs, *°Sr (KBK-kmM?) Ta
29240PU (BK-KM2); Cii + Couiic + C s — CEPEAHBOPIUHT KOHUEHTPALTT papiouesito Ta papiocTpoHuito y Monoui
(Bk-n*) Ta'y kapronni (bk-kr), BipnoeipHo, d - Bipctanb HM Big AEC (kM)

Table 2
The empirical values regulated by the “Methods-96" [5] for the calculation of the annual passport dose of a
settlement. G, G, ,, G ;- are the densities of the soil deposition for *Cs, *°Sr (kBq-km™) and ****Pu

(Bq-km?); ¢l s Coux +Cpiaio= @re the average concentration of radioactive cesium and strontium in milk
(Bg-l'") and potatoes (Bq-kg™), respectively, d is the distance from a settlement to the Nuclear Power

Plant (km)
KomnoHeHTH nacnopTHOi A03N 7 EmnipuuHi cnieeigHoweHHs (Mk3B-pik’’)
Components of passport dose ~ j,passport Empirical relationships (uSv-year”)
30BHILLHE raMMa-ONPOMIHIOBaHHS!: cena / vilages: £ =191- G
. . T ext _ . cs
External gamma exposure: oMt /towns:  E D, = 14120 ;
T ext . . Text _ cs
. passport micta / cities: £ =091+ Gy
. . . . . . . . T,cs,ing _ C: cs
BHyTpilLHE OMpOMiHIOBaHHS Bif, papjoLesito (1Cs+137Cs): cena / vilages: £ % = 7.04- Conti + 1.61+ €y 60 /O
Internal exposure from radioactive cesium ('*Cs+'3'Cs): Ef;;j;fm =74 Con
T,cs,i . T,cs,i _ c
j”;;;;';i y oMt /towns: 0 = 3.52- Coitk + 0.8 Cpriary @00/ OF
T,cs,ing _ . cs
Ej,passparz =37 Conili
. TTP. T,cs,ing _
micta / cities: ;v 00 =15
BHYTPILLHE ONPOMIHIOBAHHS! Bifl, PAmOCTPOHLt0 (%°Sr): cena / villages: £ """ = 16+ e abo/or E |00 =74 o)
H H 5 90 . . T sring _ . T ,sr,ing .
Internal exposure from radioactive strontium (*Sr): cmT / towns: E/., assport (cmt /town) = 0.5- E i oassport (ceno / willage)
T,sr,ing : e T ,sr,ing —
Ej’ assport micta / cities: E S =2

BHYTDilLIHE OMPOMIHIOBAHHS! Bif} TPAHCYDAHOBWX OCKOMKOBYX papioykigis: """ = .04+ (G /' -70) + 0.15, npu / when & '} > 70 Bq- m*

. . . . . T.,TFFR,ing _ pu -2
Internal exposure from transuranium fission-fragment radionuclides: E; usport. = 0.15,1pn /when o 57 <70 Bg-m
T,TFFR.ing
J.passport
: . Tindustry _
IHAyCTPianbHa KOMMOHEHTA: E cpon = 80, npn / when duec < 30 km,
. . Tindustry — - .
Industrial component: E_l.’pmpm 25, npn / when daec= 30—-60 km,
T industry Tindustry _
i assport E; asspore = 0,1p1 / when duec > 60 km
. T T _ T ext T,cs,ing T,sr,ing T.TFFR,ing T industry
naCnOpTHa ﬂ,03a / paSSpOf‘t dose' Ej,passport Ej,pasgpor[ - Ej,pa.vxpm‘t+ Ej,pas.xport + E/',passpurt + Ef,pu,ssport + Ef,passport

> faHi oo koHueHtpauii '¥'Cs, **Cs y mosionii Ta Kap- > data on the concentration of *’Cs, **Cs in milk
ToIUTi 3abe3nevyBajiucs opraHizauissmu Minicmepcmea  and potatoes supplied by the Ministry of Health of
0X0pOoHU 300p08’s Yipainu; Ukraine;

> BU3HAYEHHSI BMICTy pafiolne3ilo y opradi3mi xkm- > determination of the content of radioactive
TeJiB 3a IOIOMOTOI0 JIIUMJIBLHUKIB BUIIPOMiHIOBaHHS  cesium in the body of residents using whole body
moaunu (JIBJI) 3abe3neuyBana mpodinbHa nadopa-  counters (WBC) was provided by a profile labora-
TOpist Bigminy mo3mMeTpii i pamiamiiiHoi ririeHum  tory of Department of Dosimetry and Radiation
HHIIPM, ska BukoHyBana (yHKIIii koopauHaniiitHo-  Hygiene of NRCRM which acted as the coordi-
ro i MeroguyHoro ueHTpy Aisa mnepudepirinux JIBJI  nating and methodological center for peripheral
[7—10]; WBCs [7-10];

> po3paxyHokK macmopTHmX no3 HII y pamkax 3a- > calculation of the passport doses under general
raJJbHOMO3MMETPUYHOI ITacImopTr3allii 3aificHoBaBcsg  dosimetric passportization was carried out by the Ra-
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JlabopaTopi€lo padioNoriyHoro 3axMcTy Bigaiay mo-
3UMeTpii Ta pamiauiiiHoi ririenn HHITPM.

Yitkuii po3noain BiAMOBiIaAbHOCTI MiX OpraHizalii-
SIMM T1030aBJISIB TTACHOPTHI [030Bi OLIHKM MOXMOOK,
MOB’sI3aHUX 13 3aCTOCYBaHHsS ajibTepHAaTUBHUX (HeE
000B’13KOBO IMTOMIJIKOBUX) METOJIMK BiZOOPY, IMiATOTOB-
KM Ta BUMIpIOBaHHS 3pa3KiB, a TakKox 3abe3IeuyyBaB
€IVHY CUCTeMy KaJliOpyBaHHSI MPUJIAIiB Ta KOHTPOJb
SIKOCTi pe3yJIbTaTiB TAKUX BUMipIOBaHb.

Ocobausocmi mupeodo3umempu4Hoi nacnopmu3auyii
IcTtopuyHo macmopTu3allisi HaceJleHHsT YKpaiHU 3a
KpUTEPIEM “I03a OMPOMiHEHHS IIUTOIOMIOHOI 321031
(II13)” moyasacd mi3Hille, HixXK 3araJisHOA03UMETPUY -
Ha macnoptm3anig HII. FOpumnmuyanmMm oOTpyHTYBaH-
HSIM TUPEOJI03MMETPUUHOT MacIopTU3allii OyJau moJjio-
KeHHs 3akoHy Ykpainu “IIpo ctatyc i colliaJbHMIi 3a-
XUCT TPOMAJISIH, Ki TocTpaxaainu BHacjainok YopHo-
omnbchkoi katactpodu” (Posm. 2, ct. 11, m. 5) [2]. ¥V
Honatky 1o “MeTonuku-96” HaBOIUTBLCS OAHA 3 Bep-
Cill OLIIHKU 103 JJI1 TUPEOJO3UMETPUYHOI MaCTIOPTH -
3alii. MeTomoJoriss TUpeog03UMETPUYHOI MACTIOPTHU-
3allil yac BiJl yacy 3MiHIOBaJjacs, 110 3yMOBUJIO OLIHKY
TUPEON03 IJ8 Pi3HUX objacTeil YKpaiHM 3a Aello
pizHuMU mpuHLunaMu. Ile Oyjno moB’s13aHO 3i 3poc-
TaHHSIM YBaru A0 LbOTO JXKepeja ONMPOMiHEHHSI Ta
BUBUEHHSI MOro y pi3HUX MiXHapOOHUX MpOeKTax
[11-16].

Dopmam npedcmasaeHHs OQHUX

®dopMarty MpeAcTaBIeHHS JaHUX, 110 3aCTOCOBYBAIMUCS
y OinpmocTi 30ipok, SKi y3arajabHIOBaJIM pPe3yabTaTh
PO3paxyHKy piyHUX MMACIIOPTHUX 03, PO3PaXOBaHUX 3a
“MeToaunko10-96”, HaBeIeHO Ha PUCYHKY 3.

Crin 3a3Ha4nTH, 110 (popMaT, MpeACTABICHUN HA PU-
CYHKY 3, menio 3MiHIoBaBcs y pizHux 30ipkax. Lle Oymno
noB’s13aHo 3i celundikoro iHhopMmallii, 1o MTpeacTaBsI-
JIach y Tiid 4M iHIIi# 36ipLi, 30Kpema, y pa3i BKIIOUYEHHS
B omHy 30ipKy pe3yJIbTaTiB MacropTu3allii 3a JeKiJibKa
POKIiB.

Memoduxa-97

“MeTtonuka-97” posrisimae MpOULEIypH IJISI OTPHU-
MaHHS OIIIHOK pPEeTPOCHEKTUBHO-ITPOCTIEKTUBHUX
piYHMX Ta HAKOTMUYEHUX J03 OMPOMiHEHHS y Mepiof
3 1986 mo 2055 pp. o HACTYIMHUX KOMIIOHEHT L€l
IO3U:

> 30BHIIIIHE OMPOMIiHIOBaHHS BiJ padiOaKTUBHUX BU-
NMaaiHb Ha TPYHTiI raMMa-BUIIPOMiIHIOBAYiB;

> BHYTPIIIHE OMPOMiHIOBAHHSI Bil palioi30TOMiB Le3il0
("Cs, ¥Cs) i crpontio (¥Sr, *Sr), a TakoxX TpaHCypa-

diological Protection Laboratory inside of Dosimetry
and Radiation Hygiene Department of NRCRM.

A clear division of responsibilities between the
organizations deprived the passport dose estimates
of error associated with the use of alternative (not
necessarily false) methods of selection, prepara-
tion and measurement of samples as well as pro-
vided a single system of calibration and quality
control of the results of such measurements.

Particularities of thyroid dosimetry

Historically, the passportization of population of
Ukraine in accordance with the criterion “thyroid
dose (TD)” started later than general dosimetric
passportization of the settlements. The Law of
Ukraine “On status and social protection of citizens
affected by the Chornobyl accident”, (Sec. 2, Art. 11,
para. 5) [2], was a legal substantiation of the thyroid
dosimetric passportization. Appendix to the
“Methods 96” provides a version of the doses estima-
tion to thyroid dosimetric passportization. The
methodology of the thyroid dosimetric passportiza-
tion was changed from time to time, leading to the
fact that the thyroid doses for different oblasts of
Ukraine were estimated using a somewhat different
principles. This situation was because of growing
attention to the object of radiation and studying it
among various international projects [11—16].

The format of data presentation
The data presentation formats being used in the most
of the Collections, which generalized the results of
calculation of annual passport doses, calculated by
the “Methods 96”, are shown in Figure 3.

It should be noted that the format shown in Figure
3 was being a little bit changed in the various collec-
tions. This was due to the specificity of information
submitted in one or other Collection, particularly in
the case of inclusion in a Collection results of the
dosimetric passportization for several years.

Methods-97

The “Methods-97” considers procedures for
obtaining the estimates of retrospectively-prospec-
tive annual and accumulated exposure doses with-
in the period from 1986 to 2055 for the following
components of the dose:

> external exposure from radioactive ground de-
position by gamma emitters;

> internal exposure from radioisotopes of cesium
("*Cs, '¥"Cs) and strontium (*¥Sr, *Sr), and also of
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Haceseni nynkTi ¥Cs y rpynri Cepeui no I"! pesyaLTaTh ITacnoprna gosa
posp Ha moniTopanary sa 2011 p.
2011p. za P Wt i BHYTPilHE
e | Tun Hassa voutropunry 1993p) | 9Cs | Fse [ s | Chbenr | Cnbomk | @vapua
bk -m” Iﬁ'i-ku"' Br-a”t Br-wet e -pix"‘
Kuromupeska obacte,  Kopocmencoruil pation

1 |ceao |Bapm™ 49 1.3 - N N N N N
2 |ceao |Bepesiska 98 2.7 2.0 0.3% 0.8 0.19 0.02 0.21
3 |ceao  |Bepeinene 27 0.73 4.3 .53 107 005 .04 0.0y
4 |ceno | Bepectonens 132 3.6 15 2.0 107 0.25 014 039
5 |ceao |Bexn 192 5.2 64 0.8 0.87 0.37 0.46 0.83
6 [ceao  |Binka 25 0.68 2.1 0.3 107 0.05 0.02 0.07
7 |ceno |Boasipka S0 1.3 4.0 0.3% 1.9 0.10 0.04 0.13
8 [|ceno  |Bompapiska 26 0.70 3.8 .46 -3 005 004 008
9 |cexo |Boposmus 3 1.1 2.4 037 087 0.08 0.02 0.10
10 |cme |Epom 28 0.75 70 | 0.3? 107 0.05 0.06 0.1
11 |ceno |Byaaxisia® 111 3.0 - - - - - -
12 |ceno |Bachwosmui 68 1.9 47 | 03 | 0s? 0.13 0.04 0.17
13 |ceao |Beaens® 120 3.2 - - - - - -
14 |cenn | B ii Jlic 77 2.1 6.2 0.37 0.87 0.15 0.05 0.20
15 |ceno |Beceniska 27 0.72 13" | 03? 107 0.05 0.02 0.07
16 |cero |Buris 87 24 30" | 25 107 0.17 0.06 0.23
17 [ceao |B 122 3.3 4.5 0.49 0.87 0.23 0.04 0.27
18 |ceao |Bunapiska 43 1.2 2.2 0.3" 0.8 0.08 0.02 0.10
19 [ceao |Boponese 313 8.4 63 1.4 2.7 0.60 0.47 1.06
20 |ceao  |Iopbaui 95 2.6 4.1 21 107 018 .06 0.25
21 |ceno |opmk 29 0.79 4.3 037 107 0.06 0.04 0.09
22 |ceno |Ipadn 29 0.77 3.0 0.3% 107 0.06 0.03 0.08
23 |ceao  |Iposmme 119 3.2 3.3 2.0 107 0.23 0.07 0.30
24 |ceao |Iyanmka 35 0.94 2.6 0.7 0.8 0.07 0.03 0.10
25 [cean |JaBnaxn 132 3.6 13" 1.6 107 0.25 0.04 0.29
26 |cean | [Tecarnnn 25 .66 16" | 037 107 0.05 0.02 0.07
27 |cean |[liGposa M 091 2.9 0.3% 10 0.06 0.03 009
28 |ceno |Tiawosuwi 4 1.2 8.6 0.3% 107 0.09 0.07 0.15
29 |ceao |Tomouion 40 1.1 2.8 0.53 107 0.08 0.03 0.11
30 |ceao |[Ipyadisia 69 1.9 30 | 03? 107 0.13 0.03 0.16
31 |ceno |WKabue 183 4.9 16 1.7 107 0.35 014 0.49
32 |ceno H\'nm.\mpcbm” 192 5.2 - - - - - -
33 [cenn |WK 65 1.8 4.2 2.2 107 012 07 01y
34 |ceno | 3apiwun 44 1.2 3.0 0.3Y 107 0.08 0.03 0.11
35 [ceno |3apy@mmxa® 30 0.82 - - - R R R
36 |ceno |nobnwi 26 0.70 13" 0.7 107 0.05 0.02 0.07
37 |ceno |3y 78 2.1 7.8 0.37 107 0.15 .06 0.21
38 |ceno |Imami 29 0.79 17" | 03? 107 0.06 0.02 0.08
39 |cean |1 i 30 0.80 5.5 0.56 107 .06 005 011
40 |ceno | Iewopocts T4 2.0 2.2 0.3Y 107 0.14 0.02 0.16
41 |ceao | Katencbke 64 1.7 38 0.3% 0.8 0.12 0.03 0.16

1) Binbiua yactuna Bumipis y HIT Maiots utomy aktiHicts 137Cs y Moot Huskue MJIA.

2) Binbia yactuua Bumipis y HIT MaioTs nutomy aktusHicts 137Cs y kapromni Hikue MJIA.

3) Binbia yactuna pumipis y HIT MatoTh nutomy aktusHicts 90Sr y Moo Huskue MJIA.

5) Kinbkictb Bini6parux B HIT 11po6 kapToruti MeHIa 4. BpaxoByloThesi TUILKI Pe3yIbTaTH MOJIOUHOTO MOHITOPUHIY.

6) [TacriopTHa 103a He po3paxosysanack. laui monitopunry y 2011 p. Bincytsi (Jomatok 3).

7) MacnopTHa 103a He po3paxosysasach. KitbkicTs Biniopanux B HIT ipo6 Monoka y 2011 p. Meniua 4 (lonatok 4).

PucyHoK 3. Haii6inbw nowupeHuit popmar npepcraBneHHs aaHux y 36ipkax gosnacnoprusauii (36ipka 14 [17])

Figure 3. The most common format of data in the Collections of dosimetric passportization (the Collec-
tion 14 [17])

HOBMX €JIEMEHTIB, 110 MOXYTb HaAXOAWTU B OpraHidaM transuranic elements that can be ingested by the

JKUTEJTIB 3 TPOAYKTAMU XapuyBaHHSI; residents with food;
> BHYTpILIHE iHTrajsdliiiHe ONMPOMiHIOBaHHS, sIKe Bifi- > inhalation exposure which played a certain role
rpaBaJjio MeBHY poJib y 1986p. in 1986.

VYV edekTuBHY 103y BHYTPILIHBOTO ONPOMiHIOBAHHS The effective dose of internal exposure in 1986

1986 p., 1110 OLIHIOETHCS 3rigHO 3 [6], He BKIoYaeTbesa  estimated in accordance with [6] did not include the
no3a onpomineHHs 3. Ouinku “Metonuku-97” 6a3y-  thyroid dose. The estimates of the “Methods-97”
I0OThCS Ha BepuGiKoBaHMX pe3yibTaTax Outbin Hix 10-  are based on the verified results of over than 10 years
pIYHOrO pamioNIOTIYHOIO MOHITOPMHIY Ta pe3yibratax  of radiological monitoring and individual thermo-
IHIWBIOyaJlbHOI TepMOIOMiHeCcIIeHTHOI go3umMeTpii  luminescent dosimetric (TLD) measurements and
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(TJ ) Ta JIBJI-mo3umertpii, orpumanux y riepion 1986—  the WBC dosimetry which obtained during the
1996 pp. Y3aranbHeHi HOPMOBaHi 3HaueHHs piyHuMX Ta  period 1986-1996. Summary of normalized values
HaKOIMMWYEHNX 3a Pi3Hi iHTepBayM yacy 103 onpoMiHeH-  of the annual and accumulated (over different time
HS BiJ KOXHOro mKepena HaBeaeHo B Tabnuui 3. Came  intervals) doses taken from each source are demon-
1151 Tabsuis Oysa 6a30BoIO 151 MOOYI0BM roioBHOI Tab-  strated in Table 3. This table was the base for con-
Juui “36ipku 77. struction of the main table of the “Collection-7".
Jo3m, mo pernmaMeHTyIoThcs “MeToankoio-97”, po3- The doses being regulated by the “Methods-97”
IISIIAI0ThCS SIK pehepeHTHO-EKOJIOTiUHi i BignosigaloTe  are considered as reference ecological and

99

JesiKii “amMiHiCTpaTUBHIN” MO3i ONpoMiHIOBaHHS Xu-  “administrative” dose of residents of the given set-

teniB gaHoro HII. OcHoBHe mpu3HayeHHs Iux 103 —  tlement. The main purpose of these doses is to cre-
CTBOPEHHSI JO30BOTO ITAIPYHTS IJIs ONTUMIi3allii pamio-  ate the basis for dose optimization of radiological
JIOTIYHOTO 3aXMCTy B YMOBaxX BTpyYaHHS. protection in terms of intervention.

Ta6nuua 3

HopmoBaHi piuHi Ta HaKONUYeHi 4031 ONPOMiHEHHA XUTeNiB CiNIbCbKOT MicLLeBOCTi Bifi OCHOBHUX A030YTBOPIO-
I0YMX AXKepen YOpHOOUNbCbKOro BUKUAY

Table 3
Normalized annual and accumulated doses for rural inhabitants from the main radioactive sources of the
Chornobyl discharge

PiyHi po3u / annual doses

BHyTpiwHe onpomiHeHHs / Internal exposure

Pik / year 30BHILUHE Y-ONPOMIHEHHS nepopanbHe HAAXOMKEHHS nepopanbHe Ta iHransuiiiHe HaAXOMKEHHS
External y-exposure ingestion ingestion and inhalation
137Cg+-134Cs 208y TYE / Transuranium elements
nicns aBapii  KaneHaapHwii Mk3B/pik Ha 1 KBK/Mm?2 mk3g/pik Ha 1 kKBk/M?  mk3B/pik Ha 1 KBK/M?>  MK3B/pik Ha 1 KBK/M?2
after the calendar uSv/year per 1 kBq/m? uSv/year per 1 kBq/m?  pSv/year per 1 kBq/m? ySv/year per 1 kBq/m?
accident year 137Cs 137Cg* 905y 239,240py
1 1986 24 14 18 650
2 1987 8.9 19 9 0.2
3 1988 6.0 14 8 0.2
4 1989 4.6 11 8 0.2
5 1990 3.8 8.3 7 0.2
6 1991 3.2 6.5 6 0.2
7 1992 2.8 5.2 6 0.2
8 1993 25 4.2 6 0.3
9 1994 2.3 35 5 0.3
10 1995 2.0 29 5 0.3
1 1996 1.9 25 4 0.3
12 1997 1.7 2.1 4 0.3
Hakonuueni / accumulated doses
BHyTpiwHe onpomiHeHHs / Internal exposure
Pik / year 30BHILIHE Y-OMPOMIHEHHS nepopanbhe HaAXOMKEHHS nepopasnbHe Ta iHransLiiiHe HaJXOWKEHHS
External y-exposure ingestion ingestion and inhalation
137Cs+134Cs 0sr TYE / Transuranium elements
nicns aBapii  KaneHpapHui Mk3B/pik Ha 1 KBK/Mm? mk3B/pik Ha 1 kKBk/M?>  mk3B/pik Ha 1 KBK/M?>  MK3B/pik Ha 1 KBK/M?
after the calendar uSv/year per 1 kBq/m? uSv/year per 1 kBq/m?  pSv/year per 1 kBq/m? pSv/year per 1 kBq/m?
accident year 137Cs 137Cg* 90gy 239,240p
1-12 1986—1997 64 93 86 653
13-18 1998-2003 8.1 8.3 20 1.8
19-28 2004-2013 79 6.8 16.5 4
29-48 2014-2033 6.3 5.6 12.5 8
49-70 2034-2055 1.8 2.6 2.9 8.8
1-70 1986—2055 88 17 138 676

Mpumitkn. * — ana "pedepeHTHoro” koediltieHty nepexoay 137Cs 3 rpyHTy B Monioko 1 Bk/n Ha KBk / M2
Notes. * — for "referent" transfer factor 13Cs from soil to milk 1 kBg/I to 1 kBq / m?
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3BIPKU 3ATAJIbHOAO3UMETPUYHOI THE COLLECTIONS OF THE GENERAL
IMACIIOPTU3ALIIL DOSIMETRIC PASSPORTIZATION

3araioM, y nepiog 1991-2012 pp. 6yno chopmoBano i Overall, the 16 issues of the Collections were formed
BUAAHO IIiCTHAAUATh 30ipoK, 110 MicTATh pedyiabratd  and published in 1991—2012. Results of radiological
pagioSIoriYHOr0 MOHITOPUHTY Ta pe3yJbTaTh po3paxyH-  monitoring and results of calculation of annual pass-
Ky piunnx macroptHux mo3 mist HII, gxi mimrsranm 3a-  port doses for the settlements that were subject to the
raJbHOAO3UMETPUYHIN TTacTIOpTU3allii. general dosimetric passportization were included.

VY rabnuui 4 HaBegeHO MepetiK ycix 30ipok, sIKi Oyi1o The table 4 lists all the Collections for all time of
cchopMOBaHO 3a Bech 4yac J03MacrnopTu3allii, i3 3a3Ha-  the dosimetric passportization with pointing out the
YeHHSIM POKY (POKiB) y3araJbHEHHSI HaHMX, KiJbKOCTi  year (years) of the data compilation, the number of
nacnoptu3oBaHux HII Ta momaTtkoBoro iHgopmatieto, the passported settlements and additional informa-
110 OyJsia BKJIIOYEHA J10 Ti€l 4M iHIIoi 30ipKu. tion that was included in any of the Collection.

Ta6nuus 4
V3aranbHeHa iHdopmayisa wopo 36ipok 3aranbHOA03UMMETPUYHOT macnopTu3auyii, BugaHux y nepiop
1991-2013 pp.

Table 4
Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

TutynbHUiA apkyw, Homep 30ipku, OcHoBHa Ta goAaTKoBa iHpopmaLlid, Wwo ysiliwna ao 306ipku
nepioa ysaranbHeHHs Ta KinbKictb HI
The title page with number of the Collection Basic and additional information included in the Collection

and period of generalization

» Pesynbrati fo3nacnopru3aui 3a JaHMMU MOHITOPUHIY, BAKOHAHOTO A0 YepBHs 1991 p.
> lepenik opraHi3aLii, ki NPOBOAUAN raMMa-CNEKTPOMETPUYHI BUMiPIOBAHHSI KOHLLEHT-
auji '3’Cs y Mmonoui.
Ne 1. pau y L
YepeeHb . . I . - .
1991 >» Results of the dosimetric passportization according to the monitoring performed till
; June 1991,
2003 HN > List of organizations that done the gamma spectrometric measurements of '3’Cs con-
4 centration in milk.
Ne 1,
iy SR il June
me— | 1991,
2003 Set.
> PesynbTati go3nacnopru3auii, BknioyeHi o 306ipku 1, o AONOBHEH:
] > MacnopTHUMK [03aMK, PO3PAXOBaHUMM 33 Pe3ynbTatami MOBTOPHOrO (nicns yepsHa 1991 p.)
s Ne2, MOHITOPUHIY MOJIOKA, KapTOMnJli Ta BUNAAiHb Ha IPYHTI;
== | yepaens > MacnopTHUMK fo3amu ans Tux HI, siki He yBiiiwnm po 36ipku 1, ane ang skux Hapinwna gopart-
;?:T"H; koBa iHdopmaulis 3 lepxkomrigpomery ta CEC.
e e ety 1| 1992,
i e > Results of the dosimetric passportization included in the Collection 1 supplemented
T by:
> passport doses calculated on the results of repeated (after June 1991) monitoring of milk, pota-
;"::e toes and ground deposition;
1994 — > passport doses for those settlements that are not included in the Collection 1, but for which addi-
February tional information was received from Ukrainian Hydrometeorological Center and State Sanitary
o [T and Epidemiological Service of Ukraine.
o’ 2568 Set
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Ta6nauus 4 (NpoAOBKEHHA)
V3aranbHeHa iH¢opmauisa wopo 36ipok 3aranbHOf03UMETPUYHOT macnopTu3auyii, BugaHux y nepiog
1991-2013 pp.

Table 4 (continued)
Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

TutynbHUiA apkyw, Homep 30ipku, OcHoBHa Ta goAaTKoBa iHpopmaLis, Wwo ysilwna go 36ipku
nepiop y3aranbHeHHs Ta Kinbkictb HIN
The title page with number of the Collection Basic and additional information included in the Collection

and period of generalization

> PesynbTati go3snacnopru3auii, npeactaeneHi y 36ipkax 1 Ta 2, WwWo AONOBHIOBAINCD:
_ > macnoptHumu go3amu HIN, po3paxoBaHumm 3a pesynbTatamn MoHiTopuHry 1992 p.;
Ne 3. > nacnopTHumn go3amn ansg HI1, BigHOCHO skwx Hagiiwna popartkosa iHpopmauia (3 [epx-

4epBeHb komrigpomety Ta CEC), wo He ysiiwna ao 36ipok 1 1a 2.
1991 -

NOTHA

1993, > Results of the dosimetric passportization represented in the Collections 1 and 2 that
were complemented by:

> passport dosei of the settlements that were calculated on the results of monitoring in 1992;

> passport doses of the settlements for which additional information was received (from Ukrainian

5974 HN

Ne3, Hydrometeorological Center and State Sanitary and Epidemiological Service of Ukraine) and not
June . . .

1001 - included in the Collections 1 and 2.

February

1993,

5974 Set

» Pesynbtati fo3nacnoptusauii 36ipok 1,2 Ta 3, LONOBHEHI:
I > MacnopTHUMU J03amu 3a pesynbTatamu MoHiTopuHry y 1993 p. (BukoHaHoro [lepxkomrimpo-
meTom Ta CEC) st HIN, wo He yiiwnu o 36ipku 3.

Ne 4,

YepBeHb
1991 - >» Results of the dosimetric passportization of the Collections 1,2 and 3 with comple-
provey ments by:

> passport doses using the results of monitoring in 1993 (done by Ukrainian Hydrometeorological
i) Center and State Sanitary and Epidemiological Service of Ukraine) for the settlements that were
| not included in the Collection 3.

Ne 4,

1991 -
February
1994,

6155 Set.

M 1 _'_F

» Y3aranbHeHHs pesynbTatiB go3nacnoprusauii ans ycix HM, ne npoeoauecs “monouy-
5 l HWiA” MoHiTopuHr y 1991-1994 pp.
4 > Y3aranbHeHi pesynbTaTi pagiauiiHoro moHitopunry '¥7Cs ta °°Sr 8 Mmonoui Ta kapronni

:";951 y 1994 p. png ycix HIM i3 3a3HaueHHs M KinbKocTi BigiGpaHux 3paskiB, Micsius, B sKOMy
" ueit BinGip 3pjiicHeHo, Ta ycepepHeHMM piBHeM KoHueHTpauii '37Cs Tta %°Sr y ueii
1994 pp., .
nepiog.
e e » Mepenik HM, png skux HeoOXiAHO NPOBEAEHHS YTOYHIOBAJIbHUX BUMIPIOBaHb.
Nict.ﬂllplhl! MYHETOS )"‘gwllﬂ. 6535 Hn
MOABEPITIMACH PLAMOARTHRHOMY
Uepabtiumenid atpen > Generalization of results of the dosimetric passportization of the settlements where the
s e i Ne 5, “milk” monitoring took place in 1991-1994.
el 1991 - » Generalization of results of the radiation monitoring '3’Cs and °°Sr in milk and potatoes
1994 yy., in 1994 for all settlements indicating the number of selected samples, the month in
which this selection was done and the averaged level of concentration of '3’Cs and %°Sr
6535 Set. s .
in this period;
fas 1993 —;—F » List of the settlements for which there should be done specializing measurements
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Ta6auus 4 (NpoAOBKEHHA)
V3aranbHeHa iHopmauis wopno 36ipok 3aranbHOA03UMETPUYHOT NACNOPTM3aLii, Bu#aHux y nepiog 1991-2013 pp.

Table 4 (continued)
Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

TutynbHuii apkyw, Homep 306ipku, OcHoBHa Ta gopatkoBa iHpopmaLid, wo yeiliwna o 36ipku
nepiog, y3aranbHeHHS Ta Kinbkictb HI
The title page with number of the Collection Basic and additional information included in the Collection

and period of generalization

» Pe3ynbTatn MOHITOPUHIY Ta go3nacnoptusauii 1996 p.
>» Kaptu-cxemu:
> 3a0pyaHeHHs TepuTopii Ykpaikn '¥Cs;
> MOPIBHSHHS KinbkocTi i po3nogin HI 'y BignoBigHux paiioHax J03nacnopTu3avii, NPEeLCTaBNeHuX y
36ipui 5 Ta 36ipLi 6;
> P03MoAin nacnoptn3osanux HI 3a iHTepBanammn BEMYMHIA NACMOPTHOI JO3W.
» Ta6nuug kinbkocti nacnoptusosaiux HMy 1996 p. 3a okpemMumu pailoHamu Ta obnac-
TAMM.
» Cnucok HIM, y nacnopTHy 803y SIKMX BKJIOYEHA iHAYCTpiaibHa KOMMOHEHTA.
>» TepMiHU Ta BUSHAYEHHS.

> Ne 6,
1996 p.,

2161 HN

HACEAEHMX MYHKTIE YEpaium,
i TAMAIM paioaxTIREOID
aabpyusennn nican
Hopuodsancukol anapii

» Results of monitoring and dosimetric passportization in 1996.
» Schematic maps:

> Contamination of territory of Ukraine by "¥Cs;

> Comparison of the number of settlements and their distribution in the corresponding areas of the

dosimetric passportization demonstrated in the Collections 5 and 6;

> Distribution of settlements with dosimetric passportization provided over the passport dose intervals

> Table of number of the settlements where the dosimetric passportization was done in
1996 (in separate oblasts and raions).

> List of the settlements with the industrial component included in the passport dose.
» The terms and definitions.

Ne 6,
1996 y,

2161 Set.

IEIPKA &

‘ Kl 1957

>» Pesynbrati go3nacnoprtu3auii Ta MOHiTOpuHry y 1997 p.

n
L}
| J > PeTpoCcneKTMBHO-NPOCNEKTUBHI PiYHi Ta HAKONMYEHi JO3U ONPOMIHIOBAHHS HAaCeNEeHHSs

Ne 7 HIM y nepiog 1986—2055 pp.

2 » Kaptu-cxemu paiioHie 3 posnoginamu HI 3a BenuumHOIO: a) HaKONMYEHUX f03 3a 12
1997 P pokiB Ta 0) peTpocneKTMBHO-NPOCNEKTUBHNX 03, HakonuyeHux 3a 70 pokie nicns
asapii.

T Mt 2161 HN

i il oo B /4 » Results of the dosimetric passportization and monitoring in 1997.

R > Retrospective-prospective annual and cumulative exposure doses for inhabitants of the
- Ne 7, settlements during 1986—2055.

1997y, » Schematic maps of the areas with distributions of the settlements via: a) the accumu-

lated doses for 12 years and b) the retrospective-prospective doses accumulated over

2161 Set. 70 years after the accident.

nacalson Hopmouaiciad asapll I

s 1998

>» Pesynbtaty go3nacnopru3auii Ta MoHiTopunry y 1998 ta 1999 pp.

— I » Ta6nuus posnoginy HM 3a iHTepeanamu BeIMYMHM NACMOPTHOI AO3M.

Ne 8, » Ta6nuug HI, y sxux B 1998 a6o 1999 pp. AaHi “MONOYHOr0” MOHITOPUHIY BiACYTHI.
ggg El‘l'l. > Results of the dosimetric passportization and monitoring in 1998 and 1999.

1999 p. - > Table of distribution of the settlements over intervals of values of the passport dose.
1375 HN >» Table of the settlements in which in 1998 or 1999 the data of “milk” monitoring are
atpyaRcns ey absent.

Hopnolmimcusol anapli

FArAT IR TPINIES BACHOPTIARiS
A mymkTin Y ipain,
i 33T pAiOAKTIEOID

— Ne 8,
1998 y -
1335 Set.,
1999y -

e | [1375 Set,
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Ta6nauus 4 (NpoAOBKEHHA)
V3aranbHeHa iHopmauis wopno 36ipok 3aranbHOA03UMETPUYHOT NACNOPTM3aLii, Bu#aHux y nepiog 1991-2013 pp.

Table 4 (continued)

Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

Tutynbhuii apkyw, Homep 306ipku,

OcHoBHa Ta gopatkoBa iHpopmaLlid, wo yeiliwna o 36ipku

nepiog, y3aranbHeHHs Ta Kinbkictb HI

The title page with number of the Collection
and period of generalization

Basic and additional information included in the Collection

“% ‘ Ne 9
1998 -
} 2000 pp.,
|
e a1l 2161 HI
el suinn panksrusmrs y
HopuoduTicskol anapi I I
e || N9
1998 -
2000 yy.,
— 2161 Set.

i

» Pesynbtatu go3nacnoprtusauiiy 1998, 1999 ta 2000 pp. (Bka3aHi HIM, y akux B notou-
HOMY pouj AaHi “MOIOYHOr0” MOHITOPUHIY BiACYTHI).

» Tabnuus po3snoginy HI 3a inTepeanamu BenmunHu nacnopTtHoi go3m y 1998, 1999 ta
2000 pp.

» Results of the dosimetric passportization in 1998, 1999 and 2000 (listed the settle-
ments in which the data on “milk” were not monitored).

» Table of distribution of the settlements over intervals of the passport dose in 1998,
1999 and 2000.

& e f‘l‘f."%‘-?-"“_::_-‘-‘ 7 2001 p. -
_g_w..ms -t_‘.- 1455 H,

Me 10,

2002p. -
1471 HN,
2003 p. -
1538 HN,

;‘ | HACEACHAX lq;mrrh Ylpﬂ'lﬂ',
b AKI TTHATH PATOAKTHRENON
sabpyamesn nicas
HoproGuascekoi asapil
 Faarasuien zasi 1 20012004 pp.

BBIPKA 10

1551 SEIP

2004 p. -
1551 HN

Ne 10,
2001y -
1455 Set,,
2002y -
1471 Set,
2003y -
1538 Set,,
2004y -

>» Pesynbratu gosnacnoptu3aaii 3 2001 no 2004 pp.

> Mepenik HM, wo nigngraloTb Ao3nacnopTusauii, ane ge 3a odiuiiiHolo iHpopmauieto
HiXTO He Mewkae (23 HM).

» Mepenik HM, wo nigngraiots go3nacnopTu3awii, AaHi MOHITOPUHry ans akux 'y 2001—
2004 pp. He Hapxoounu.

>» Results of dosimetric passportization from 2001 to 2004.

> List of the settlements which have to get the dosimetric passportization but nobody
lives there according to the official information (23 settlements).

> List of the settlements which should be subjected the dosimetric passportization but
monitoring data of them were not received in 2001-2004.

raBL,
ARCTIBIIGE 0 IASFY DOERIA AR

MORIOLTLCREO] ARAF

[ —

Ne 11,

2005 p. -
1831 HI,
2006 p. -
1967 HN

-12005y -

Ne 11,

1831 Set,
2006y -
1967 Set

oY

» PesynbTati go3nacnopru3aanii y 2005 ta 2006 pp.

» TaGnuus po3noginy 3a iHTepeanamu Be/IMYUHN NacnopTHoi Ao3u y 2005 Ta 2006 pp.

» Ta6nuug HM, ae y 2005—2006 pp. “MON0O4YHMIA” MOHITOPUHT HE NPOBOAUEBCS, i3 3a3Ha-
YEeHHSM POKY OCTaHHbOrO MOHITOPUHIY Ta BiAMNOBIAHOIO LibOMY POKY NAacnopTHOIO A0-
3010 (98 HI).

> [opiBHSHHA KOMMNOHEHTH BHYTPILUHLOTO ONPOMIHEHHS NAaCNOPTHOI 03K 3 03010, PO3-
paxoBaHolo 3a pesynbtatamu JIBJ1-moHiTopunry (173 HI).

» Results of the dosimetric passportization in 2005 and 2006.

» Table of distribution over values intervals of the passport dose in 2005 and 2006.

> Table of the settlements in which in 2005—-2006 the “milk” monitoring was not done
with specification of the last monitoring year and the passport dose corresponding to
the year (98 settlements).

» Comparison of the components of internal exposure of the passport dose with a dose
calculated on the results of WBC monitoring (173 settlements).
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Ta6nauus 4 (NpoAOBKEHHA)

V3aranbHeHa iH¢opmauisa wopo 36ipok 3aranbHOf03UMETPUYHOT macnopTu3auyii, BugaHux y nepiog
1991-2013 pp.

Table 4 (continued)
Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

Tutynbhuii apkyw, Homep 306ipku,

OcHoBHa Ta goAaTKoBa iHpopmaLis, Wwo ysilwna go 36ipku

nepiop y3aranbHeHHs Ta Kinbkictb HIN

The title page with number of the Collection
and period of generalization

Basic and additional information included in the Collection

>» Pesynbratn gosnacnoptusauii 2007 p.

» Y3aranbHeHHs paanux wopo HI, ang akux y 2007 p. “MONOYHMIA” MOHITOPUHT HE NPOBO-
Ne 12, aveca (567 HI).
2007 p > opiBHAHHA KOMMOHEHTU BHYTPILLHBOrO ONPOMiIHEHHS NAaCNOPTHOI 403K 3 103010, po3pa-
N X0BaHol0 3a pesynbtatamu JIBJ1-moHitopunry (130 HI) y 2007 p.
e e . 1596 HI > Results of the dosimetric passportization in 2007.
sy peie | 4 » Generalization of data on the settlements for which the “milk” monitoring was not per-
< ot Ne 12 formed in 2007 (567 settlements).
el sy >» Comparison of the internal exposure component of the passport dose with a dose cal-
2007 y, culated on the results of WBC monitoring in 2007 (130 settlements).
i 1596 Set.

>» Pesynbratu go3nacnoptu3auii y 2008 p.

— . >» [lopiBHSIHHA KOMMOHEHTN BHYTPILHLOrO OMNPOMIHEHHS MAacnopTHOI [03UM 3 [030I0,
—- Ne 13, po3paxoBaHolo 3a pesynbtaramu JIBJ1-monitopunry (149 HIM) y 2008 p.
e
2008 p., >» Results of the dosimetric passportization in 2008.
. » Comparison of the internal exposure components of dose passport with a dose calculat-
e RO ety 1925 HIN ed on the results of WBC monitoring in 2008 (149 settlements).
P e
gt Ne 13,
o 2008 y,
e 1925 Set.
v
>» Pesynbratn gosnacnoprusauiiy 2011 p.
> [opiBHAHHA KOMMOHEHTX BHYTPILLHBOrO ONPOMIHEHHSI NAaCNOPTHOI 403K 3 403010, PO3pa-
X0BaHoI0 3a pesynbTatamu JIBJ1-moHiTopunry (256 HM) y 201 1p.
>» Pesynbtatit Ta 3arafibHa OLiHKA 30BHILLIHLOIO KOHTPONIO IKOCTi BUMIPIOBaHb.
PR e = I » MMepenik pagioximiuuux naGoparopii, Wo BUKOHYBanu BumipioBanns '3’Cs ta %0Sr,
e/ || No 14, > Mepenik HI, ski nignaraiots nacnopTusauyi, ane y IkKMX "MONOYHNIA" MOHITOPYHT He Npo-
el ;’;’{I 2011 BOAMBCS i3 3a3HaYeHHsIM 0iLiiHOT NPUYMHM BIACYTHOCTI BUMIPIOBAHb.
e P- > Pesynbrati 30BHilLHLOrO TecTyBaHHs JIBJ1-BuMipioBaHb, nposeaeHoro HHLUPM y 2011 p.
e » Mepenik HM, Ha3Bu skux Gyno amMiHeHO i NpUBEAEHO Y BiANOBIAHICTL 3 0diLiiHUMuU aep-
hY { 1977 HN )XaBHUMM JaHUMMU.
Lo o eonark >» Results of the dosimetric passportization in 2011.
ko Hogecfuse oo Ne 14 » Comparison of the internal exposure components of passport dose with a dose calculat-
Fimantwss g ed on the results of WBC monitoring in 2011 (256 settlements).
Y 2011 Y >» Results and overall estimates of the external control of measurements quality.
e > List of radio chemical laboratories that done measurements of '3’Cs and °°Sr.
1977 Set. > List of the settlements to be subjected to the dosimetric passportization but the "milk”
s |4 monitoring was not done in there. At the same time, the reason of absence of the meas-

urements is pointed out officially.
> Results of external testing of the WBC measurements that were done in the NRCRM in 2011.
> List of the settlements, the name of which was changed and brought into line with official
government data.
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Ta6auus 4 ( NPoAOBXEHHA)
V3aranbHeHa iH¢opmauisa wopo 36ipok 3aranbHOf03UMETPUYHOT macnopTu3auyii, BugaHux y nepiog

1991-2013 pp.

Table 4 (continued)

Summarized information on the Collections of general dosimetric passportization issued during 1991-2013

Tutynbhuii apkyw, Homep 306ipku,

OcHoBHa Ta goAaTKoBa iHpopmaLis, Wwo ysilwna go 36ipku

nepiop y3aranbHeHHs Ta Kinbkictb HIN

The title page with number of the Collection
and period of generalization

Basic and additional information included in the Collection

» Pesynbratu go3nacnoprusauii HMy 2012 p. 3rigHo 3 “lporpamoto poGirt 3 o3uMeTpuy-
HOT NacnopTU3awji HaceneHnxX NYHKTIB, AKi 3riAHO 3 YAHHUM 3aKOHOAABCTBOM BifHECEHO

/ T PHAFY
1 B HACENEHMN MyHKTAX YRpalHu,
Akl 3aHANM
PARICAKTHREHORS 306PYAHEHAA

Ne 15, [0 30H pagioakTuBHOro 3a0bpyaHeHHs” (Mporpama-2012) [18].
2012 p., » MopiBHAHHA KOMMOHEHTU BHYTPILIHLOr0 ONPOMIHEHHS NacnopTHOT 034 3 403010, PO3pPa-
XOBaHoI0 3a pesynbtatamu JIBJ1-moHiTopunry (124 HI) y 2012 p.
,_M,,,_,,,_;,“WMW 199 HI > Results of the dosimetric passportization of the settlements in accordance with the
B e “Program of work on dosimetric passportization of settlements which, under cur-
"-ﬂwmf'mwm" rent legislation, are referred to the radioactively contaminated zones” (Program-
S Ne 13, 2012) [18].
2012 Y >» Comparison of the internal exposure component of passport dose with a dose calculat-
I ed on the results of WBC monitoring in 2012 (124 settlements).
199 Set.
A v
]
» Pesynbratn go3nacnoptu3aauii HMy 2012 p. 3rigHo 3 nuctom [JA3B Big 30.05.13 “Pe-
KOMeHAaLiiA Woa0 npoBeAeHHs PobiT 3 4o3UMeTPUYHOT nacnopTusauii y 2013 pouj Ha-
CeneHUX NyHKTiB YKpaiHu, siki 3rigHo i3 3aKOHOAABCTBOM BiHECEHO [0 30H PajAioaKTUB-
Horo 3abpyaHenHs”[19].
l » TaGnuuga ysaranbHeHux 3a HI paitoHiB oGnacteii Kinbkocteit BUMipiOBaHb aKTUBHOCTI
Ne 16, 137Cs ta %0Sr y Monoui Ta kapTonsii.
7 2013 p., » Tabnuug aHanisy pesynbrartie BumiptosaHb '3’Cs Ta °Sr y monouj Ta kapTonni BigHOCHO
[ nepeBULLIEHHS/HeNepeBULLIEHHS MiHIMaIbHO-AETEKTOBaHOI aKTUBHOCTI Nnpunagay.
» TaGnuus NOPiBHAHHA KOMIMOHEHT BHYTPILUHbOrO ONPOMIHEHHS MAaCMOPTHOI A03M 3 03010,
336 HI 7 po3paxoBaHolo 3a pe3ynbraramu JIBJ1-monitopunry 2013 (103 HI).

» Results of the dosimetric passportization of the settlements in 2012 according to the let-

' nicna Yopuobpunscwxol Kar: " o
o f‘”: " Ne 16, ter of the State Agency of Ukraine on Exclusion Zone Management, 05.30.13, “Guide-
ey 2013y, lines for the works on dosimetric passportization for settlements of Ukraine in 2013,
SREATS which under the legislation is referred to the radioactively contaminated zones” [19].
356 Set. > Table of the number of activity measurements of ¥’Cs and °°Sr in both milk and pota-
Lo i L 4 toes, which is averaged over the raions.
» Table of analysis of the results of measurements of '*’Cs and °Sr in milk and potatoes
relatively exceeding/ not exceeding the minimal detected activity of device.
> Table of comparison between the internal exposure component of passport dose and a
dose calculated on the results of WBC monitoring in 2013 (103 settlements).
OCOBJINBOCTI OKPEMUX PARTICULARITIES OF SOME
3BIPOK JTO3MMETPUYHOI COLLECTIONS OF THE DOSIMETRIC
MMACITOPTU3ALIIT PASSPORTIZATION

SAK BUAHO 3 Tabnui 4, KiNbKicTh acrnoptudoBaHux HIT,
a TakoX iH(opMalIis, 110 BKIII0Yajaach 10 30ipoK, 3Mi-

HIOBaJIach IIIOPOKY.

36ipku 1—5 MicTSTh y3araJbHEHHSI BCiX pe3y/bTaTiB
MOHITOPUHTY, 110 MpoBoauBcs y 1991—1994 pp. y Bcix
HIT (ue3amexuo Big Toro, yn oynau 1i HIT BHeceHi mo

As can be seen from Table 4, the number of dosimet-
ric passported settlements and information included
in the Collections were changed from year to year.
The Collections 1—5 contain summarizing all the
results of monitoring carried out in 1991—1994 in all
settlements (regardless of whether these were written
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[Moctanosu KMY Ne 106 Bin 1991 p. [3]). [Ipu mbomy
30ipKka 5 MiCTUTh i Ty iH(popMallilo, sIka BXe yBiilLIa 10
30ipok 1—4.

Sk BugHO 3 nanux tadnui 4, 36ipku 1—5 Oyau BugaHi
paHille, Hix 3’gBuiach “Mertoanka-96”. I[TacropTHi no-
31, 110 BKJIIOYEHI 10 1UX 30ipoK, po3paxoByBaJUCh Bij-
MOBIIHO 10 TaK 3BaHOi “MeTonukn-91” (“BusHayeHHS
pIYHUX CyMapHMX €(PEeKTUBHUX €KBiBaJIEHTHUX J03 OII-
POMiHEHHSI HaceJeHHS IJisi KOHTPOJbOBAaHUX pailloHiB
PPOCP, YPCP, BPCP, ski 3a3Hanmm pamgioaKTUBHOTO
3a0pyIHEHHSI B pe3ybraTi aBapii Ha YopHOOUIbCHKIil
AEC”) [20].

“Metonuka-91” Oynaa cCHiJibHO po3pobjieHa crellia-
Jictamu Ykpainu, Pocii ta binopycii Ta npuiiHgaTta y
qunHi 1991 p. Ha Binminy Bix Oinbin mizHbo1 “MeTtoau-
K1-96”, LI MeTOMKA XapaKTepu3yBalach 0COOJIMBO BU-
COKMM piBHEM KOHcepBaTUBHOCTi. OCHOBHI CITiBBiIHO-
ILIEHHS, 110 pernaMeHTyBaiucs “ Metoaukoro-91” mis
po3paxyHKy piuHoi nacnoptHoi no3u HII, HaBeaeHo y
TabIuLi 5.

Ta6nuusa 5

CniBBigHOWEHHA ANA pO3paxyHKy piuHOi Ao3m y “Metoguui-91” [20]. o 5
co . —CepeAHbOpPiYHi KOHUeHTpauii paaiouesito Ta pagioCcTpoHLUio

137Cs, 9OSr, 239Pu (Ki‘KM-z); CCS csr

monoko ! ~ monoxko ' kapm

y monoui Ta kapronni* (HKi-n')
Table 5

in the regulation of the CCU 106 [3]). Furthermore,
the Collection 5 includes the information that is
already included in the Collections 1—4.

As may be seen from the data of Table 4, the
Collections 1—5 were issued before the “Methods-
96” appeared. The passport doses being included in
these Collections were calculated in accordance with
the so-called “Methods-91” (“Determining the
annual total effective equivalent exposure doses of po-
pulation for controlled areas of the RSFSR, UkrSSR,
BSSR which suffered from radioactive contamina-
tion caused by the Chornobyl accident”) [20].

The “Methods-91” was jointly developed by
Ukrainian, Russian and Belarusian specialists and
adopted in July 1991. Unlike the “Methods-96”,
the previous methodology was characterized by
particularly high level of conservatism. The main
relationships regulated by the “Methods-91” for
the calculation of annual passport dose of a settle-
ment are given in Table 5.

< 6%, 0" - winbHicTb BUNaAiHb

The relationships for calculating the annual dose in the frames of the “Methodology-91” [20]. ¢ ¢, 6,5 " are

the deposition density of **’Cs, *Sr and #°Pu (Ci-km); ¢, , Cpii + C

sr cs
potato

are the average concentrations of

radioactive cesium and strontium in milk and potatoes* (nCi-l"*)

KomnoHeHTH piuHOi fo31n
Components the annual dose

EmnipuuHi cniseigHoweHHs (6ep-pik ')**
Empirical relationships (rem-year’)**

30BHILLHE raMMa-0nPOMIHEHHS: Dsogy
External gamma exposure: Dext

Dsogy= 0,013 - 6% ang cin
Dext=0.013 - 6% for villages

D305H = 0,009 - 0% ong CMT
Dext=0.009 - ¢ for towns

D305H = 0,006 - o% ang MicT
Dext=0.006 - o for cities

BHyTpilwHe onpomiHenHs / internal exposure:

> Big pagiouesito (*Cs + '¥'Cs): D% D®=0,02:C},100 +003: Cry, @60 DF=0,02C5 0,
from radioactive cesium ('Cs + '¥Cs): D% D®=002-c, ., +003-c =~ orD®=002-c,

> Bip pagiocTpoHuiio (%Sr): DS D =0,07+ €yl 360 DY=0,02 G r
from radioactive strontium (%Sr): D" D¥=0.07-c), orD¥=002c"r

mil

> Bif| TPAHCYPaHOBMX OCKOJIKOBUX padioHykniais: DE
from transuranium fission-fragment radionuclides: D"*

D™ =0,06 "
D™= 0.06 G 7"

Piuna posa: Dpiuwa
Annual dose: Dannual

Dpisna = Dsogn + D + D + D"
Dannual = Dext + D + D + DR

Mpumitky. * — 3a saHUMK MoHiTOpKHTY 1991 p.

** — o@MHWL BUMIPIOBAHb BiAMOBIAAIOTL TUM, SIKi pernameHTyBanucs y “Metoamui-91”.

Notes. * — in accordance with monitoring in 1991.

** — units of measurements correspond to those regulated by the “Methods-91”.
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PucyHoK 4. Kaprta-cxema po3noginy nacnoptusoBaHux
AKi npepcraeneHi y 36ipui 5 Ta 36ipui 6

paitoHiB i HaceneHUx NYHKTIB TUX o6nacTei YKpaiHu,

Figure 4. Schematic map demonstrating the distribution of the passported raions and settlements for the
Ukrainian areas which were represented in the Collection 5 and 6

3oipka 6 Oyna mepiolo, B sIKili OyJau MpeacTaBieHi
pe3yabTaTu po3paxyHKy mnacrnopTHoi mo3u HII, Bu-
KoHaHi 3a “MeToaunkoro-96". 1o 36ipku 6 yBiiilaIun
He Bci HII, ne 3ailicHoBaBcs 6araTopiuyHUil MOHITO-
PUHT 00’ €KTiB HABKOJUIIHBOTO CEPEIOBHUIIIA TA TTPO-
IyKTiB XapuyBaHHs, a sume 1i 2161 HII, saxi BHe-
CEeHi J0 30HU PaJioaKTUBHOTO 3a0pyAHEHHS 3TiTHO 3
IMocranoBoio KMY Ne 106 Big 1991 p. [3]. Ha Bin-
MiHy Big 30ipok 1—5, gKi BKJIIo4aau pe3yabTaTy A0-
3UMETPUYHOI ITacTTOPTHU3allii 3a MOTepeIHi pOKHU, 10
36ipku 6 YBIfLIIM pe3yJabTaTu MOHITOPUHIY Ta Bif-
MOBIiIHI macnopTHi go3u juiue 3a 1996 p. Ha kapri-
cxeMi puc. 4 mis KOXHOI 00JlacTi HaBeAEHO KiJb-
KicTh paitoniB Ta HII, mo ysilimu no 30ipku S5 ta
36ipku 6.

IMopsin, 3 TonoBHOI0O TaGnuLeo' MAcCIOPTHUX 103 Y
36ipui 6 11sT OUIBIIOCTI pailoOHIB, e € MAacHOPTU30BaHI
HII, po3mileHO KapTu-CXeMHU LIMX PAaiOHiB i3 3a3HaYEH-
HSIM 30H PalioaKTUBHOTO 3a0pYAHEHHS, 10 SIKUX Haje-
KUTb TO# UM iHmii nacnoptudoBanuii HII BignosigHO-
ro paiiony (puc. 5).

36ipka 6 TaKOX MICTUTh KapTy-cXemy, IO Bi3y-
aJjlizye y3arajibHEHi pe3yJbTaTu JO3MMETPUUYHOI Mac-
noptusanii 1996 p. miag ycix HIT (muB. puc. 1). ®op-
mart TonoBHOI Tabiuii 30ipku 6 cTaB OiJIbII KOMITAKT-
HUM Ta CIPOIIEHUM MOPiBHSHO 3 MomepeaHiMu 30ip-
KaMu.

36ipka 7 MIPUHIIAIIOBO BiIpi3HSIETHCS Bil ITOIEPEIHIX
mectu 30ipOK, OCKiIbKM TIpeIcTaBjieHi B Hill J030Bi
OLIiHKM 0a3yI0ThCd He TiJIbKM Ha “Metoauni-96”, ane i

The Collection 6 was the first in which the results of
the calculations of passport dose for the settlements
completed by the “Methods-96” were presented.
The Collection 6 includes not all the settlements
where monitoring of many environmental objects
and foods was done but only those 2161 settlements
which were enlisted to radioactively contaminated
zone in accordance with the CCU regulation with
number 106, in 1991 [3]. Unlike the Collections 1—5
that included the results of dosimetric passportiza-
tion during previous years, the Collection 6 con-
tained only the results of monitoring and appropri-
ate passport doses only for 1996. The schematic map
(Fig. 4) shows the number of raions and settlements
which entered to the Collections 5 and 6.

Along with the Main table' of the passport doses,
the Collection 6 for the raions with passported settle-
ments contains schematic maps of these raions with
indication of the zones of radioactive contamination
to which one or another passported settlement from
corresponding raion belongs to (See Fig. 5).

The Collection 6 also includes a schematic map
that visualizes the summary results of dosimetric
passportization in 1996 for all settlements (see
Figure 1). The format of the Main table of the
Collection 6 became more compact and simplified
in comparison with previous Collections.

The Collection 7 is fundamentally different from the
previous six Collections because it presents dose esti-
mates based not only on the “Methods-96” but also

' TonosHa Ta6mug 36ipkin — Lie Tabamua, y kil poaMmilLieHi OCHOBHI il pe3yNbTaTy (NacMopTHI 10311 HACENEHUX NYHKTIB)
1 The Main table of the Collection — a table containing the main results (passport doses of the settlements)
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PucyHoOK 5. Mpuknapg kapr-cxem geakux panoHie 3 Bisyanisauieio pesynbrariB gosnacnoprtusauii

Ha “Metoauii-97”. @opmar mpeactaBieHHsT gaHuX y  on the “Methods-97”. The format of presentation of
36ip1i 7 HaBeeHO Ha puc. 6. data in the Collection 7 is shown in Figure 6.

Sk BugHO 3 pucyHka 6, TooBHa TabuLst 36ipku 7 mist As can see in Figure 6, the Main table of the
koxHoro HIT mictuth po3paxoBaHni 3a “Metoaukoro-  Collection 7 contains the total annual dose for each
97” cymapHi piuHi 1031 y iHTepBai yacy 1986—1997 pp.,  settlement calculated by the “Methods-97” from
a TaKoX CyMapHi HaKoIW4YeHi mo3u ornpomiHeHHs 3a 1986 till 1997 and the total cumulative doses for dif-
pi3Hi mepioan, BKITIOYAIOUM TaK 3BaHy “mo3y 3a kuttsa”  ferent periods including the so-called “dose for life”
(1986—2055 pp.). Bognovac y TonoBHiii Tabaumi wiei  during 1986—2055. At the same time, the Main table
30ipKku mpeacTaBiIeHO MacmopTHi Ao3u 3a 1997 p., po3-  of this Collection presents passport doses for 1997
paxoBaHi 3a “Meroaunkoro-96". Y 36ipui 7 € asa Jlonar-  calculated by the “Methods-96". The Collection 7
KM, IO MICTATh HabOpW KapT-cxeM paioHiB, me Bi3y-  includes two appendices containing sets of schemes
aJ1i30BaHO PO3MOAiIM HAKOMMMYEHUX A03 IJis macmopTu-  maps where visualized distributions of the accumu-
3oBaHux HII 3a mepmii 12 pokiB, Ta peTpocnektuBHO-  lated passport doses for the first 12 years and the ret-
OpPOCIIEKTUBHI 034, Hakomu4yeHi 3a 70 pokiB miciasg — rospectively-prospective doses accumulated over 70
apapii (puc. 7). years after the accident (Figure 7).
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Figure 5. Example of the schematic map of some areas with visualization of the results of dosimetric

passportization

36ipku 8—14 y3arajlbHIOIOTH pe3yIbTaTH PamioJIorid-
HOTO MOHITOPMHIY Ta PO3paxyHKW MHAcCIOPTHUX 03 Y
nepion 1998—2012 pp. mis ycix HII, 1o 0ynu BKItoueHi
1o IMocranosu KMY Nel106 [3]. ITpu iboMy, y KOXKHil 3i
306ipok 3a3Havanucs HII, ne MOJOYHMIT MOHITOPUHT 3
TUX UM iHIIMX NPUYUH TIpoBeaeHUi He OyB. st mux
HII xoxHoro pasy mpuiiMayiiocsi eKCIlepTHEe pillleHHS
IIOJO0 BEJIMYMHM MACIOPTHOI JO3M, 110 MPUITHCYBaIach
nanomy HII. [Mounnatoun 3i 36ipxu 11 (2005 p.) nopsia
i3 ToJloBHOMO TabaulICto, 1110 y3arajibHIOBaia pe3yJabTaTu
pagioJIOriYHOTO MOHITOPUHTY Ta BEJIMYMHU TTaCIIOPTHOL
JIo3u, 1o opmary 30ipKu BKJIoYaiaacs HoJaTKoBa Tao-
JIML, 1o XapakTepusyBaja pesyibratd JIBJI-moHiTO-
PUHTY, SIKMI TakKOX IIOCTiMHO MPOBOAMBCS Yy paMKax

The Collections 8— 14 summarize the results of ra-
diological monitoring and calculations of the pass-
port doses, during the period 1998—2012, for all set-
tlements included in the decree #106 of the Cabinet
Council of Ukraine [3]. Each collection had infor-
mation about the settlement where monitoring milk
for one or other reason was not carried out. For these
settlements every time it was taken an expert decision
on values of passport doses attributed to the settle-
ment. Beginning from the Collection 11 (2005),
together with the Main tables generalized the results
of radiological monitoring and passport dose, there
was included an additional table which specified the
results of WBC monitoring also being done in the
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Hacenennii nyHKT e Aosu onpoxivierna |

) . .. pempocnexmueni, M3s- pix’ Haxonusent, M36 T::(}EIT

LT T e 108s]1987]198e]1985 1990|1951 1992] 1993 1994 1995 1996 1997 g B i Eotegd v 70p| 197
Auromunpesra obaacte. Jyveuncoruil paiion

1 |ceno |byna 53 211332411914 )1.2(094|0.78|0.66(0.56(049({042] 17 18 1.5 1.2 | 0.49 | 22 1.2

2 |cemo  |3amimtia 177 (71 |63 |46 36|28 22|19 |16[14 12|10 |08 35 38 | 34 2.7 L0 | 47 1.3
Aurommpesra obmacte.  Hapoduysra pation

1 [ceno [Jloammmia 757 [ 31 | 14 |96 |75 (59|48 |40 (34]30]26]24]21 54 9.2 85 | 69 23 | 111 2.5

2 |ceno |Poscoxipeeke | 608 | 24 | 13 | 93|73 |57 |46 (38|32 |28|24 (22109 78 83 | 7.6 | 6.1 22 | 102 2.2
Anrommpeska odaacts.  Ospyybiuil paiton

1 |eeno |Jlenera 173 | 68 | I8 | 13110 [ 78|62 |50 (41 ]|34]|29]25]21 91 8.7 74 6.0 2.6 | 117 6.0

2 |ceno  |Mminn 180 | 77 (15|11 |84 |65 |51 |42|35]|29]|25]122]|19 77 7.8 6.7 5.4 2.2 99 0.66

PUCYHOK 6. ®opmar lonosHoi Tabnuyi 36ipku 7 [21]: peTpocneKTMBHO-NPOrHO3Hi 03U onpomMiHeHHA 1986-
2005 p. Ta nacnopTHi posu 1997 p.

Settlement Exposure doses
passport
iifor retrospective, mSv - year' cumulative, mSv J"uSv-J
in soil year
N | Type Name !
P kBg-ni~ over

1986— | 1998—12004—| 2014 | 2034—
1986|1987[1988(1989(1990)1991]1992[1993[1994|1995]1996|1997 1997 | 2003 12013 | 2033 | 2055 70 1997

years

Zhytomyr oblast, Luginy raion
1 |village |Buda 53 213312419 14|12|094]10.78]10.66]0.56(0.49(042] 17 1.8 1.5 1.2 | 049 | 22 1.2
2 |(village |Zapillya 177 | 7.1 | 63 |46 |36 |28 |22 1191614 ]1.2)1.0|089| 35 38 34 27 1.0 | 47 1.3

Zhytomyr oblast, Narodvchi raion
1 |village |Loznytsya 757 | 31 | 14 |96 | 75|59 |48 |40 (34 |30]|26|24]21 84 9.2 8.5 6.9 23 | 111 2.5
2 |village |Rozsokhivske | 608 24 | 13 |93 |73 |57 |46 |38 |32|28|24|22]|19 78 8.3 7.6 6.1 22 | 102 22

Zhytomyr oblast, Ovruch raion
1 |village |Deleta 173 | 68| 18 | 13 | 10 | 78 |62 |50 |41 |34]29]|25]|21 91 8.7 7.4 6.0 26 | 117 6.0
2 |village [Mlyny 180 | 7.7 1 15| 11 |84 |65]|51 |42|35|29|25]|22(19 77 7.8 6.7 54 22 1 99 0.66

Figure 6. Format of the Main table of the Collection 7 [21]: retrospective-predicted dose during 1986-2005
and passport doses in 1997

KowmriekcHoi 3aranpbHogo3uMeTpudHoil macroptusanii.  framework of the Integrated Dosimetric Passpor-
Tax s HIT, st skux BeMumMHa cyMapHoi macnopTtHoi  tization. Thus, for settlements having the total value
nmo3u nepepuinyBaia 0,5 M3B Ha pik, a KiabkicTb JIBJI-  of the passport doses exceeding 0.5 mSv per year and
BUMIipIoBaHb cTaHOBMIA He MeHIIe 10, HamaBammcd Be-  the amount of WBC measurements being at least 10,
JIMYMHA Ta BiJHOIIEHHSI KOMIIOHEHTM BHYTpilmHboro  there was given the value and the ratio of components
OINMPOMiHEHHSI MacmOpPTHOI J03U, 10 po3paxoByBanacs  of internal passport exposure dose which is calculat-
3a JaHUMU “MOJIOUHOTO” MOHITOPMHIY Ta cepeaHbolo  ed according to the “milk” monitoring and the aver-
JI03010 BHYTPIIITHBOTO OIPOMIHEHHS, po3paxoBaHoio 3a  age dose of internal irradiation calculated using the
pesynsratramu JIBJI-BuMiproBaHb. results of WBC measurements.

36ipka 14 MiCTUTb TOCUTH NETaJbHUI OMUC Ta aHaJi3 The Collection 14 contains a detailed description
YChOTO OpTraHi3allilifHO-MeTOIMIHOIO CyIIpoBoAy ITpoBe-  and analysis of all organizational and methodological
JIeHHs Jo3uMeTpraHoi macrmopTtu3amii y 2011-2012 pp.  support of the dosimetric passportization 2011—
OkpeMy yBary NIpUIiJIeHO TaKill BaxJuBiit KommoHeHTi, 2012. A special attention was paid to such an impor-
SIK TIPOBEJECHHS 30BHILIHBOIO KOHTPOJIO SKOCTi BUMi-  tant component as the external quality control of

proBanb '’Cs Ta **Sr y Mosowi Ta kapTorti (Bignosimanb-  '¥Cs and *Sr measurements in milk and potatoes
Ha opranizanig JHIAY “YoprHoounbcwkiii meHTp”) Ta  (“Chornobyl Center” was the responsible organiza-
JIBJI-BuMipioBanb (BinmoBimanbHa opranizauigs —  tion) and WBC measurements (NRCRM was the

HHIIPM). V¥ IlosicHoBanbHil 3anuciui 36ipku 14 HaBe-  responsible organization). The explanatory note of
JIeHi y3arajbHeHi 3a o0macTsaMu pesyibraT ciekTpoMmer- — Collection 14 outlines the summarized results of
PUYHUX BUMipIOBaHb, 30KpeMa BKa3aHi KiJTbKOCTi (abco-  spectrometric measurements of both milk and pota-
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PUCyHOK 7. Mpuknaan oKpeMux pamnoHHUX KapT-CXeM, W0 Bi3yaniyloTb BeMYUHY HAKONMUYEHUX A03
onpomiHeHHs 3a 12 pokKis Ta 3a 1986-2055 pp., npeacTaBneHux y 36ipuyi 7
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Figure 7. Examples of some raion’s schematic maps that visualize the value of accumulated exposure doses

for 12 years and during 1986-2055

JIIOTHI 3HA4YeHHSI Ta BiICOTKM) MPOO MoJoKa Ta Kap-
TOILI, Je MUTOMa aKTUBHICTb '*’Cs y MOJIOLII Ta KapTOILIi
Ta/abo *Sr — y MoJjoui BUsSBUJIACS HIKYO0I0 3a MJIA.
HaBoauTbcst TakoxX 3arajibHa OLIIHKA SKOCTI BUMipIO-
BaHb OpraHizaulisiMu (TepeBaxKHO pamgioOXiMiYHUMU Jia-
OopaTopisiMM MiCcbKMX, paiioHHUX Ta objacHux CEC).
AHaJi3yI0TbCS TPUYMHU BUSIBJICHHSI CYTTEBUX PO30iXK-
HOCTEN pe3yJibTaTiB KOHTPOJbLHUX BUMipIOBaHb 3 BUMi-
PIOBaHHSIMM Ha MiCIISIX.

36ipka 15 nonae pe3yabTaTy 3arajibHOA03UMETPUY-
Hol nacnopTu3auii auiue aisg 198 HII, 1o Oyiu BU3Ha-
yeHi Haka3oMm lonoBu JlepxareHcTBa YKpaiHU 3 yII-

toes samples generalized over raion where the specif-
ic activity of *’Cs (in milk and potatoes) and/or *Sr
(in milk) was lower vs. minimum detectable activity
(MDA). General estimate of the quality of measure-
ments by organizations (mainly radiochemical labo-
ratories of municipal, raion and oblast SES) is also
demonstrated. The reasons of sufficient differences
between the results of the control measurements with
measurements in the fields are analysed.

The Collection 15 includes the results of general do-
simetric passportization only for 198 settlements spe-
cified by the order of the Head of the State Agency of
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paBTiHHS 30HOM0 BimuyxxeHHs: N 116 Bim 10.08.2012 p.
(TeKCT HaKa3y IMOAA€EThCcs B omHOMY 3 JlomatkiB 36ipku
15). CyrreBe 3MeHIIeHHd KinbkocTti HIT, mo mignsara-
I0Th JO3UMETPUYHIl MacrmopTu3allii, cTajo pe3yiabTa-
TOM aHaJli3y JaHUX 11010 PiBHiB pajioaKTUBHOIO 3a0-
PYIAHEHHS MOJIOKA, BMICTY padiole3il0 y opraHi3Mi XXu-
TediB Ta BeJUMYMHU TacnopTHoi go3u y HII 3a mnome-
penHi poku.

36ipka 16 MicTUTb pe3yJbTaTU 3arajibHOJO3UMETPUY-
Hoi macmoptu3anii mis 356 HII, BUKOHAHUX Bif-
MOBIJHO 10 3aTBeplIXeHux [lep>KaBHUM areHTCTBOM
VYkpainu 3 ynpaBiiHHS 30HOI0 BiguyXeHHs “PekomMeH-
Jaliil 1oao0 MpoBeIeHHs POOIT 3 JO3UMETPUUHOI mac-
noptu3auii y 2013 poui HaceleHUX MYHKTIB YKpaiHWU,
SIKi 3rigHO 13 3aKOHOJABCTBOM BigHECEHO 10 30H pa-
JioakKTUBHOrO 3a0pynHeHHs” [19]. ¥V wiii 36ipui, Kpim
TosioBHOI Tabu1li 3 pe3yabTaTaMy JO3UMETPUYHOI TTac-
noptusauii 2013 p., HaBeIeHO ACTAJbHMI aHali3 SIK
00’eMY, TaK i IKOCTi BUMipIOBaHb ITMTOMOI aKTUBHOCTI
¥7Cs Tta *Sr y mpoaykTax xapyyBaHHs. BusHadaeTbcd,
110 y psiAi pailoHiB, e MPOXoauIa J03MMETpUYHA Tac-
MOPTU3ALIisl, TOCUTh BeJIUKKI BincoTok (>18% mo *'Cs
y moJjoui, >30% o '"Cs y kaprorii, >85 o *Sr y mo-
JIOIli) 3pa3KiB Ma€ piBeHb MUTOMOI aKTMBHOCTI pamio-
HYKJiAiB, 110 He nepeBuinye MIA mpuiaaiB Ta METO-
UK, SIKi 3aCTOCOBYIOThCSI.

Ukraine on Exclusion Zone Management with # 116
from 10.08.2012. The text of the order is filed in one
of the appendices of the Collection 15. A significant
reduction in the number of settlements to be dosimet-
rically passported resulted from analysis of data on
levels of radioactive contamination of milk, content of
radiocesium in bodies of inhabitants and value of
passport dose of the settlement in previous years.

The Collection 16 includes the results of general
dosimetric passportization for 356 settlements per-
formed according to the approved by the State
Agency of Ukraine on Exclusion Zone Management
“Guidelines for the works on dosimetric passporti-
zation in 2013 of the settlements of Ukraine, which
under the Law were referred to the radioactive con-
tamination” [19]. In this Collection, besides the
Main table with the results of dosimetric passporti-
zation in 2013 there is a detailed analysis of both
content and quality of the measurements of specific
activity of both *’Cs and *°Sr in food. It is pointed
out that in some raions where the dosimetric pass-
portization took place there is very high percentage
(> 18% of ¥’Cs in milk, > 30% of ’Cs in potatoes,
> 85% of *Sr in milk) of samples has a level of spe-
cific activity of radionuclides to be not exceeding the
MDA of devices and methods that were used.

SO o | 5o e 52 |
48
a0 F B

% HaceneHux NyHKTIB / % of settlements
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1994 1996 1998 2000
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PucyHoK 8. [lunamika BigHocHOro posnoginy wopiyHux nacnoptiux go3 HM y nepiog 1991-2011 pp. 3a
AaHUMM 3arasibHOA03UMETPUYHOT nacnopTusauii

Figure 8. Dynamics of the relative distribution of annual passport doses in the settlements during 1991-
2011 according to general dosimetric passportization
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Ha pucynky 8 mpexncraBiieHa OWHaMiKa pPO3IOIiTY
HII, nacnoptuzoBanux y nepioa 1991—-2011 pp. 3a go-
30BMMU iHTepBajaMu. Jis1 3pydyHOCTI Neperisany y Kox-
HOMY TTOTOYHOMY PO1li pO3IJISIAAIOTLCS 2 iHTepBaJu:

a) iHTepBaJ, SIKMIA BillMOBiIa€ TpeTiit 30Hi 3rimHo 3 [Toc-
TaHoBolo [1], macnoptHi fo3u HII y sikoMy 3HaxoasIThCsl
y IpOMiXKY Bix 1 1o 5 M3B'pik’;

6) nacrioptHi no3u HII He nepesuiyors 0,5 M3B-pik™.

THTEPAKTUBHUI THOOPMALINHNNI
KOMIT’'IOTEPHUI1 ITAKET (CD-JIUCK)

3 BI3YAJII3ALIIE€IO PE3VYJIBTATIB
JO3MMETPUYHOI NACITOPTU3AIIIL

PesyabraTit 103MMETPUYHOI NacnoOpTU3allii, 1110 MPOBO-
JIUJ1aCh YIIPOJOBK YChOIO ITic/siaBapiliHOTo nepiony, Oy-
JIN y3arajbHeHi y dopMi iHpopMaLiitHOro KOMIT 10Tep-
HOTO iHTepaKTUBHOTO makeTy “PiBHi ONpoOMiHEHHS Ha-
CeJIeHHS, SIKe MEIIKAE Ha 3a0pyaIHEHUX ITic/s aBapii Ha
YAEC Teputopissx Ykpainu. IHdopmamiitHO-I0BiIKO-
BUII MaTepian mas moctpaxkaanux rpoman (Passport
1991—-2006)” [22], ctBopeHoro Ha 3amoBieHHs Ilpen-
craBHuliTBa OOH B Ykpaini — YopHoOuUIbChKA IIpoOrpa-
Ma BiIpOIXKEeHHS Ta pO3BUTKY (puc. 9, a). MeToio iioro
CTBOpEHHS OYJIO IMiABUIIIEHHS CTYyIIEeHs iH(hOPMOBAHOCTI
HaceJICHHs Ta BIiIIIOBITHUX IEep>KaBHMX OPTaHIiB IOJO0
MNOTOYHOI pafialliiiHO-Tiri€HiYHOI Ta MTO3UMETPUYHOI
cuUTyalii B perioHax YKpaiHu, sKi MOocCTpaxjaaiu
BHacJinok aBapii Ha YAEC. Ha pucynkax 9 ta 10 npenc-
TaBJIEHO psiji iHTepdeUCiB 1€l mporpamMu s Pi3HUX
pEeTioHiB palioaKTUBHO 3a0pyIHEHMX TEpUTOpPid YK-
paiHu.

IIpu BMOOpPI OJHOTO OKPEMOro HACEJIEHOIO IMYHKTY
MOXHa OTPUMATH TaK 3BaHUI TO3UMETPUIHUIA ITACIIOPT
HII, To6To BClO pamioeniaemMioaoriyHy Ta 103MMeTpuy-
Hy iH(dopmMmalito moao usoro HIT 3a Bci poku ciocrepe-
>KeHb 3 inTepBaiy 1991-2006 pp. (puc. 9, 0).

Po3pobaeHuii maker, 30KkpeMa, J03BOJISIE iHTepaKTUB-
HO BUOHMpatu oauH abo aekinbka HIT omHoro i Ginbiie
palioHiB o0JlacTeld Ta OTpUMYBaTHU y3arajibHeHy iHdop-
Mallilo 11010 Pe3yabTaTiB MOTOUHOIO (/111 BKa3aHOTO KO-
pUCTYBaueM POKY) PpamdioeKOJOriYyHOro MOHITOPUHIY i
BEJIMYMHM BiMOBIAHUX 103 OMpoMiHIOBaHHS. IHdOP-
Mallist MoxXe OyTH BUBeAeHa Y (popMaTi TeMaTUIHOI Kap-
1 (puc. 9, B), y3arajbHeHoi KapTu-cxeMu (puc. 10, a)
abo Tadauui (puc. 10, 6). CTpykTypa iHTepdeiicy makeTy
nepeadavyae MOXIJIUBICTb (POPMYBAHHS AEKiIbKOX PiBHIiB
MpeacTaBlAeHHs PadiOeKOJOriyHOI i JO3UMETPUUYHOI
iHdopmMallii, 10 BiAPI3ZHSIOTHCS Pi3HUM CTYIIEHEM JIe-
Tajizalii (HaceJeHW MyHKT abo paiioH). 3HaYEHHS, 110
BUBOISITBCS, ITO3HAYCHI KOJHOPOBMMM MapKepaMu 3a-
JIEXXHO BiJ BEJIMUMHU PE3yJbTaTiB, 110 BiZoOpakaroThCsl.

Figure 8 shows the dose dynamics in the settle-
ments dosimetrically passported during 1991—-2011.
For easy viewing in any year are considered two dose
intervals:

a) dose interval, which corresponds to the third zone
under Law of Ukraine [1]; passport dose of the set-
tlement are in the range from 1 to 5 mSv-year;

b) the settlement passport dose is < 0.5 mSv-year.

INTERACTIVE INFORMATION COMPUTER
PACKAGE (CD-DISC) WITH VISUALIZATION
OF THE RESULTS OF DOSIMETRIC PASS-
PORTIZATION

The results of dosimetric passportization conduct-
ed throughout the post-accident period were sum-
marized in the form of computer interactive infor-
mation package “Radiation exposure levels of the
population living in the contaminated after the
Chornobyl accident oblasts of Ukraine; Informa-
tional and reference materials for the suffered
communities (Passport 1991-2006) “[22], com-
missioned by the UN Office in Ukraine — the
Chornobyl Recovery and Development Pro-
gramme (Fig. 9a). The purpose of its creation was
to raise awareness of the public and relevant
authorities about the current radiation dosimetry
and hygienic situation in the oblasts of Ukraine
suffered by the Chornobyl accident. Figure 9 and
10 shows a number of interfaces of the package for
different oblasts of radioactively contaminated
areas of Ukraine.

When selecting a separate settlement, one can get
so-called dosimetric passport of the settlement that
is all the radio-epidemiological and dosimetric in-
formation on this settlement in all the years of ob-
servation within the interval 1991—-2006 (Fig. 9 b).

The designed package, in particular, permits to
interactively choose one or more the settlements of
one or more raions of the oblasts and receive sum-
mary results of the current (for the user specified
year) radio-ecological monitoring and the values
of corresponding doses. The information can be
displayed in thematic map format (Fig. 9¢) gener-
ic schematic map (Fig. 10a) or a table (Fig. 10b).
The interface structure of the package provides
possibility for the presentation of multiple levels of
radio-ecological and dosimetric information
which differ with varying degrees of details (settle-
ment or raion). The values displayed are marked
with colored markers depending on the value of
the results displayed.
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PucyHok 9. Npuknaau iHtepdeitcie kKoMn'loTepHOro nakeTy pesynbTaTiB 3arajbHO403UMETPUYHOT nacnop-
Tu3auii Passport 1991-2006: a) 3actaBKa; 6) npuknaa nacnopTa HaceneHoro NyHKTy (c. Bexxuua PiBHeHCbKOT
o6nacri); B) iHTepcheitc Bipo6paxkeHHA pesynbrarie 3anuty ana HIM BuGpaHoro panoHy y BUrNAAi TeMaTu4Hoi
KapTu

Figure 9. Examples of interfaces for the computer package processing the results of the general dosimetric
passportization Passport 1991-2006: a) backdrop; b) an example of the passport for a settlement (Vezhytsia
village, Rivne oblast); c) interface for display of the query results for a settlement from the selected raion in
thematic map format.
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PucyHok 10. Mpuknagu iHTepdencie KoMn'loTepHOro NakeTy pesynbTaTiB 3arajibHO403MMETPUYHOT nacnop-
Tu3auii Passport 1991-2006: a) iHTepdeiic iHTepakTMBHOro BU6opy paHux; 6) iHTepdenc BinobpaxeHHa pe-
3ynbrarie 3anuty ana HIM BubpaHoro panoHy y BUrNaAi TeMaTMYHOT KapTu

Figure 10. Examples of interfaces for the computer package processing the results of the general dosimet-
ric passportization Passport 1991-2006: a) interface of interactive data selection; b) interface for display of
the query results for a settlement from the selected raion in thematic map format.
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BUCHOBKU

3araapHOI03UMETPUYHA MACITOPTU3ALLis, 110 TPOBOAM-
Jlacs B YKpaiHi y pamkax Jep>kaBHOI IporpamMu moao-
JIaHHS HacliakiB YopHOOMJIbCHKOI KaTacTpodu 3irpaja
BUpilllaJIbHY pOJIb Ha yCiX eTamax CUCTEMM KOHTPOJIIO
MOTOYHOrO paaiallifHOro CTaHy Ta IMiATPUMKHU IIPUIi-
HSITTS pillIeHb 1040 Pi3HUX BUAIB BTpyYaHb Ta COLialb-
HUX MiJIbI HACceJIEHHS palioaKTUBHO 3a0pyIHEHUX TEPU-
topiii. I{s pobota Moxxe OyTH KBajlihikoBaHa SIK HayKO-
BO-TIPUKJIAJHE BUBYEHHS €BOJIOLIl B 4aci i mpocTopi
MOCTYOPHOOUILCHKUX 103 OIPOMIHEHHSI HaCeJIeHHS
VYkpainm.

ITpuHUMIIOBI OCOOIMBOCTI 3arajbHOAO3UMETPUUHOI
nacnopTu3auii MoXyTb OyTH chOpMYIbOBaHi HACTYII-
HUM YMHOM:

1. SIx 3a macmtabamMu, TakK i 3a TPUBATICTIO pagioeKo-
JIOTIYHOTO Ta JO3UMETPUUYHOIO MOHITOPUHTIB, 1110 MPO-
Boauaucs Ha YkpaiHi y 1991-2014 pp., poboTu, BUKO-
HaHi B MeXax J03MMETPUYHOI MacropTu3allii, He Maju
aHaJIoTiB cepel JOCIHiIKeHb, SKi MPOBOAUIUCEH MiCIs
IHIIMX IIXUPOKOMACIITAOHUX TPOMUCIOBUX Ta KOMY-
HaJIbHUX aBapili, a TAKOX IIPpU BUKOHAHHI IIpOTpaM IT0-
JoJlaHHSA HaciigkiB YopHOOMIBCHKOI KaTtacTpodu B
cycinHix kpainax (binopycs, Pocis).

2. AGCOJIIOTHO HOBAaTOPCHKUMMU CTAJIU SIK METOI0JIOTiUHi
OigXoAu N0 OLIiHKM TaK 3BaHOI macropTHoi mo3u HIT,
TaK i caMa KOHLIEMLisl piYHOI A03U SIK J03U [JIsl TIPUii-
HATTS pillleHb 111 YBEACHHS MPSIMUX Ta HEMpsSMUX
KoHTp3axoaiB w1t HIT Ykpainu.

3. llictHanugaTh 30ipoK 3arajilbHOAO03MMETPUYHOI Mac-
nopTu3alii, o O0yau BUAaHiI BIIPOAOBXK YChOIO MOCT-
aBapiitHOTO Mepioay, aKyMYJIOIOTh Pe3yJIbTaTU NeCITKiB
i COTEHb TUCSAY CIEKTPOMETPUYHUX, PATiOXiMIYHUX Ta
JIBJI-BuMiproBaHb, npoBeaeHnx y 1991-2014 pp. Lli
pe3yJibTaTu MOHITOPUHTY Pa3oM i3 po3paxOBaHUMHU Ha
iX OCHOBI piYHMMU MACIIOPTHUMU N03aMU (Ta iX KOM-
MOHEHTaMM) € YHiKaJdbHOWO iHdOpMalli€lo, 10 Kilb-
KiCHO XapakKTepu3y€ piBeHb Ta YacOBY IMHAMIKy pa-
JialiifHOTO cTaHy M KoxkHoro i3 2161 HIT 74 paiioHis
12 obnacteii YkpaiHM BOPOJOBXK YCHOrO ITiciisiaBa-
piiiHOTO Mepiony.

4. 3aBasiku poboTaMm, 110 MPOBEIEHi 3a OCTaHHi 23 po-
KM B MexXax Jo3uMeTpuuyHol nacnoptusauii HIT Yk-
paiHu, CTBOPEHi YHiKaJlibHi 3a CBOEI CTPYKTYpPOIO i
3MiCTOM 0a3M JaHUX, SKi MIiCTSITh KiJbKiCHi XapaKTe-
PUCTUKU TEPUTOPiaIbHO-YACOBOTO PO3MOMAINY i AU-
HaMiK{ 3MiH HU3KU BaXXKJIMBUX PafioJIOrNiYHUX MOKAa3-
HUKIB, a caMe:

> BMicT "'Cs Ta *Sr y mpoayKrax xapuyBaHHs (MOJIOKa
Ta KapTori) MicueBoro BUpoOHuuTBa (rmoHan 500 tuc.
BUMIpIB);

CONCLUSION

The total dosimetric passportization was per-
formed in Ukraine under the National Programme
directed to the recovery of the Chornobyl accident
aftermath in Ukraine played a crucial role in all
phases of the current radiation monitoring system
and decision support on various kinds of interven-
tions and social benefits to the population of
radioactively contaminated areas. This work may
be qualified as scientific and practical study of evo-
lution in time and space of post-Chornobyl expo-
sure doses of the population in Ukraine.

The principal features of the total dosimetric
passportization can be formulated in the following
manner:

1. Both in scales and duration of the radio-ecolog-
ical and dosimetric monitoring conducted in
Ukraine in 1991-2014, the works having done
under the dosimetric passportization had no ana-
logues in those studies that were performed after
other large-scale industrial and communal acci-
dents as well as at implementation of programs on
recovery of the Chornobyl accident aftermath in
neighboring countries (Belarus, Russia).

2. The methodological approaches to estimates of so-
called passport dose and the concept of annual dose
as the dose for making decisions for the introduction
of direct and indirect emergency countermeasures to
Ukraine have become to be absolutely innovative.

3. Sixteen Collections of general dosimetric pass-
portization having been issued throughout the post-
accident period accumulated the results of hundreds
of thousands of spectrometric, radiochemical and
WBC measurements performed in 1991-2014.
These results of monitoring together with calculated
on their base the annual passport doses (and their
components) are unique information that quantifies
the level and time dynamics of the radiation situation
for each of the 2161 settlements of 74 raions in 12
oblasts throughout Ukraine in the post-accident
period.

4. Thanks to the works having been done in the last 23
years under the dosimetric passportization of settle-
ments of Ukraine, there have been created the unique
in its structure and content databases that contain
quantitative characteristics of territorial and temporal
distribution and dynamics of changes in a number of
important radiological parameters, namely:

> ¥Cs and *Sr content in foods (milk and pota-
toes) of local production (over 500 thousands
measurements);
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> noHaf 1,3 MIH. BUMipiB BMiCTY pajaiolle3ito B OpraHis-
mi MemkaHuiB HIT Ykpainu;

> 0amn3bKo 100 THC. OIiHOK 103 OoNpoMiHeHHS (OKpe-
MO 30BHILIHBOTO i BHyTpilmHboro) xurtenis HII, sxi
po3TallloBaHi Ha paJioakKTUBHO 3a0pyIHEHUX TEpU-
TOPIisIX.

5. Y HauionaneHux mpomoBimsgx “II’aTHagusTh pOKiB
YopHoOMabChKOI KaTacTpodu. JlocBig momonaaHHS”
[23], “20 pokiB HopHOoOMIbCHKOI KaTacTpodu. [Tormsia
B MaiibyTHe” [24] Ta “25 pokiB HopHOOMIILCHKOI KaTacT-
podu. besmeka MaitOyTHROTO” [25] pe3ynbraTé 103U-
METPUUYHOI TacropTu3allii BUKOHYBAJIU POJib OJHOTIO 3
OCHOBHHUX [JI030BMX KpUTEpiiB TMpM Yy3arajJlbHEHHi
HacJiakiB YopHoOMIbCHKOT aBapii 3a nepii 15, 20 Ta 25
POKiB BiIIIOBiAHO.

6. PesynbraTu 3arajJbHOIO3MMETPUYHOI MMACITOPTH3ALIil
Oy OCHOBOIO I YBEAEHHS THX YM iHIIUX TPOTH-
pafialiifHMX 3aX0/iB Ha Pi3HUX TEPUTOPIsIX, i came pe-
3yJIbTaTHU L€l JO3UMETPUYHOI MacnopTU3alii MaloTh Oy-
TU OCHOBHMM, a MOX€ i €IMHUM OO0’ €KTUBHUM KpHU-
TepieEM TPU3YIIMHEHHS OyAb-sIKUX BTPy4YaHb Yy pasi Jo-
CSITHEHHSI HOPMAJILHOTO (J10aBapiliHOI0) paaiooriyHoO-
ro CTaHy Ha LIUX TePUTOPIsIX.
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paicbkoi PCP npo nopsinok BBeAEHHS B Aijlo 3aKoHiB YkpaiHcbkoi PCP “TTpo
MpaBoBMiA PEXUM TepuTopil, WO 3a3Hana pPajioakTMBHOrO 3abpyAHEHHs
BHacninok YopHobunbcbkoi katactpodu” Ta “Mpo cTaTyc i covjansHuin 3a-
XUCT TPOMaasH, ki MOCTPaXaanM BHACNAOK YopHOOWLCHKOI KaTacTpo-
¢n”. Oomatok Ne 1.

4. 3aranbHOf03MMETPUYHA NACMOPTM3aLlis HACeNeHUX NyHKTIB YkpaiHu, ski
3a3HaM PadioakTMBHOTO 3abpymHeHHs nicns YopHOOMNbCbKOI aBapii
(36ipka 6) / MiticTepcTBO OXOpPOHM 310p0B’s Ykpaiu, MinicTepcTo Yk-
paity 3 NuTaHb HaA3BUYAMHMX CUTYaLii Ta Y CripaBax 3axuCTy HaCeNeHHs
BifL Hacniakie YopHobunbebkoi katactpodu, HLIPM AMH Ykpaikm — K. : [6.
B.], 1997. — 103 c.

5. PagiauiinHo-A03MMETPUYHA NacnopTm3aLls HaCeNeHnx NyHKTIB TEPUTOPIl
YkpaiHu, L0 3a3HanM pamioakTMBHOrO 3a0pynHeHHst BHacninok apapii YAEC,
BK/IOYAIOYN TUPEOAO3MMETPUYHY NACrmopTU3auilo. [HCTPYKTUBHO-METO-
JuuHi BkasiBku: “Metopmka-96" / ILA. Nixtapbos, J1.M. KoeraH, J1.91. Tabay-

> more than 1.3 million estimates of radiocesium con-
tent in the bodies of residents of settlements of Ukraine;
> about 100 thousands estimates of exposure
doses (separately both internal and external) of
inhabitants for the settlements located on the
radioactively contaminated areas.

5. In the national reports “Fifteen years of the
Chornobyl accident: Experience of overcoming”
[23], “Twenty Years after Chornobyl Accident.
Future outlook” [24] and “Twenty five Years after
Chornobyl Accident: Safety for the Future” [25],
the results of the dosimetric passportization served
as one of the dose criterion for generalization of
aftermath of the Chornobyl accident for the first
15, 20 and 25 years respectively.

6. The results of the total dosimetric passportiza-
tion were the basis for the introduction of certain
anti-radiation measures in different territories,
and the results of this dosimetric passportization
should be the primary or even unique objective cri-
terion for suspending any interventions in the case
of a normal (pre-accident) radiological condition
in these areas.
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