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Abstract

The Chernobyl accident is characterised by the very complex spatial-time structure of the exposure source and
a variety of exposured contingents. In the article the classification of sources and exposed contingents, that is
the basis of large-scale dosimetric passportization of the Ukrainian territory is presented. The doses of irradia-
tion for 2,370,000 people living on the radioactively contaminated areas as a result of the Chernobyl fallout were
estimated both from the point of view of a time evolution of the source of internal and external irradiation, as
well as concerning individual-group mode of behaviour and feeding, and local radioecological peculiarities of a
separate place of residence. All the results were formalised and approved as the National instructive-methodical
documents and Booklets, which contain the dose assessments for the decision making as well as the collective
doses that were accumulated by these nearly 2.37 million people over 12 vears. The total collective dose is 22,100 menSv.,
The population exposed to averaged accumulated doses less than 10 mSy for 12 years received near 20% of the
total collective dose. Approximately 3,000 persons (0.1%) accumulated averaged doses more than 70 mSy, ho-
wever their contribution into the total dose is around 2% of the total collective dose of this period. As a whole for
the considered contingent an expected number of radiation-induced cancer of all localisation were estimated
as 751 cases or approximately 0.8% of a total number of all expected (including spontaneous) oncological di-
sease (around 95,000).
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INTRODUCTION

The Chernobyl disaster can be considered as the
largest communal trans-border radiation acci-
dent in the history of humanity because of two
factors:

large-scaling: the territories of Ukraine, Belarus,
Russia and many others countries with high den-
sity and large population have been involved in the
sphere of influence of accidental radioactive
sources;

complicated, multifactor structure of accidental ex-
posure of affected population.

The following items are under consideration in this report:

description of structure both the Chernobyl acciden-
tal sources and affected Ukrainian population
groups;

characteristic of National Program of large-scale
dosimetric passportization of the settlements loca-
ted at the contaminated territories of Ukraine and
main results of passportization;

BBEJIEHUE

JIBYMSL OCHOBHBIMH (PAKTOPAMM, HO3BOJISIONIHUME CHHTATH
HepHOOBUILCKYIO KATACTPOKY KPYITHCHIICH KOMMYHMIb-
HOM TPAHCTPAHUYHON PAAHAIMOHHON aBAPHER B HCTO-
PHM YEJTOBEYECTBA, ABJISIOTCH:

uporomaciimabnocms — B cpepy 1CHCTBHS ABAPHII-
HOTI'O PaIMOAKTUBHOTO MCTOUYHWKA ObUINM BOBJICYEHBI TEP-
putopun YVkpaunsl, benapycu, Poccuu v psjia Apyrux
CTPaH C BBICOKOH IJIOTHOCTBIO W GOMBLINON YUCICHHOC-
THIO MPOKUBAIONICTO HA ITHX TCPPHTOPUAX HACE/ICH M,

MHOZOKOMHOHCHIHAA CMPYKMYPd ABAPUITHOTO 06Iyyc-
HUST HACEJTCHUAL

B Hacrosmem coobIEHNH PACCMOTPEHO CIIE/IYIONIEE:

AHAAU3 CMPYKIMY Dbl YEPHOOLITLCKOTO MCTOYHHKZ 06JTy-
YEHHs M BOBJIEYEHHBIX B CHEPY €TI0 PAAMALIMOHHOrO BO3-
JEHCTBUS IPYIIT HACENEHUS YKPAHHb;

onucaHue HannoHanabHOM NporpamMmbl NIHPOKO-
MACHITADHOH dosu,uempzmecxoz? ?laCHO‘;“JHHHa—
LU,
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time-variation of external and internal exposure of
population;

collective dose estimations for affected population;

general risk assessments.

STRUCTURE OF CHERNOBYL
EXPOSURE SOURCES

The general structure scheme of Chernobyl source
of population exposure is given in figure 1. Main
components forming the doses of affected popula-
tion are;

» external y-exposure from radioactive deposit on
the ground;

* internal exposure as the result of consumption of
food contaminated by radiocaesitim and radio-
strontium

« radioiodine thyroid exposure:;
* exposure from frans-uranium elements.

Taking this into account, if the exposure from ri-
dioiodine continued for one—two months, the ex-
ternal y-exposure and ingestion exposure from ra-

OBCYIKJIEHHE BPEMEHHOI IBAMIOLLI 003 BHETITHET'O M BHYT-
PEHHETD OONYUEHMST HACENEHMST;

OLICHKH KOJUICKTHBHDBIX 103, NMOJYYCHHBIX HACCICHMCM;

OOOOUIEHHBIE PHCKOBBIE OLIEHKH,

CTPYKTYPA YEPHOBBLIBCKOTO
ABAPUHTHOTO UCTOYHUKA

O61mas CTPYKTYPHASE cXeMa HepHOOLUILCKOID MCTOYHI-
Ka [Pe/ICTABIEHA HA PUCVHKE 1. OCHOBHBIME KOMIIOHEH-
TAMHM OOJIVYECHHS BOBICYEHHOT'O B ABAPHIO HACCIICHIA SIB-
JIHIOTCS:

* BHCUIHCe '}'—de’-’_}"t(’-‘f."c‘(’ OT PATHOAKTHBHbLIX BbIITA/ICHHI
Hd TTIOYBY;

* BHYTPCHHCE OOIYYEHHE BCJIE/ICTBHE NOTPEOICHMS TPO-
JIYKTOB ITATAHMS, 3aIPA3HCHHBIX PAAHOM3OTONAMM {C31
U CIPOHIUL

- 06.!!}"‘-!6! e H(a‘.'H’?’H)HlK)H(.')ft‘.?f(f(’.*’:‘(’.?bf PATHOMBOTOITAMM FO/Ld:
b ()6)’[}“{(‘['{[{8 MPAHCY PAHOBBIMEL 2ACMCHIIAMIL .

ﬂpn 3TOM, €CJI Oéﬂ}"‘lCI']}IC PAAHOM3OTOIAMH 1oL LHPpO-
JAOJEKATOCH 1-2 mec nocne ABAPHA, TO BHCUIHCC W BHYT-
PCHHCC 061[}"‘4(‘.]11‘](} H3OTOITAMHM LC3HA M CTPOHLIMA ObLIO

FIGURE 1. STRUCTURE OF CHERNOBYL EXPOSURE SOURCE AND AFFECTED POPULATION
PUCYHOK 1. CTPYKTYPA YEPHOBbLINLCKOrO UCTOYHWKA OBMYYEHWS W OBNYYHEHHBIX TPYNM HACENEHWS
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diocaesium and radiostrontium were significant in
the past and will be important in some future de-
cades. The duration of exposure from trans-urani-
um elements is one hundred years,

It is also possible to single out some main sub-popu-
lations among the affected population which differ
both by type and duration of accidental exposure:

« “liquidators” or clean-up workers;

* “evacuees” — evacuated inhabitants of Pripyat
town and the 30-km zone;

« children which were born in 1970-1986, with
high probability of thyroid gland exposure;

« inhabitants of radioactively contaminated terri-
tories,

Further, just the last in the above list (but the larg-
est population group) will be considered. Because
of the problems of thyroid gland exposure, expo-
sure of evacuees and liquidators are very deep and
wide and deserve to be considered in independent
reports.

COMPLEX DOSIMETRIC
PASSPORTIZATION OF UKRAINIAN
SETTLEMENTS

In Ukraine the most affected areas (highest con-
tamination by caesium, strontium and plutonium)
are located in the North-West (so-called West
track) and in South of the Chernobyl NPP (South
rack).

The National Program of Complex Dosimetric Pass-
portization was initiated in 1991, Exactly for these
territories the main goals of this program were:

* providing radioecological monitoring of environ-
ment and foods;

* passport (“Methodology—96") and reference (“Me-
thodology—97") dose estimations for the settlements,

According to Ukrainian legislation the area of
settlement is considered as radioactively con-
taminated if ' Cs soil deposition exceeds or
equals 37 kBgem ~ and passport annual dose
exceeds 0.5 mSveyear-'. Based on these two
principles the whole radioactively contaminat-
ed territory (and settlements) is divided into
Jour zones:

« ¥ zone — settlements which were relocated in
1986;

e 2" zone — passport annual dose exceeds
S mSveyear;

* 3" zone — passport annual dose is in the range
1-5 mSveyear;

CVIIECCTBCHHBIM Hd NMPOTHKCHWH BCCTO MPOMICANICTO BPC-
MCHH H 6}"}.[6’[' HMETh 3HAYCHHWEC B ITOCHAC/IVIONMEC JICCHTH-
jgetnd. JUMTe/bHOCTD OﬁJT}«HCHHﬂ TPAHCYPAHOBBIMH 2J1C-
MCHTAMH MCYHHCISICTCH COTHAMM JICT.

Cpenu BOBJICHCHHOI'O B ABAPHIO HACCIICHIA BLLJICIHIOT
IPyIIIbL, PA3JIHYAIONIMECH KAK THITOM H JUIMTCIBHOCTBIO
06JTY‘{CHI'IH., TAK U XAPAKTCPUCTHRAMH CI'O MCTOYHHKL:

* JTMKBHUAATOPDI NOCJICACTBAN aBApUK Ha HepHOObUIb-
CKOW 2TOMHOF anexkrpocTanimn (HADC):

* SKMTEJIH, SBAKYMPOBAHHBIC U3 I [TpunsaTy 1 30-1kmiomeT-
POBO 30HDI;

e et 1970-1986 1. pOKACHHA € BO3MOKHBIM OOIyYC-
HHUEM HHTOBH/IHONM JKENIE3bI;

* JKHUTEIH TEPPUTOPUE, NMOABCPITHHXCH PAJIMOAKTHEHO-
MY 3ArpsasHCHHIO,

Hance 6}’;’1{,"1‘ PACCMOTPCHA UL 9TA TTOCITCIHAN, HA-
DONBLIIAN 110 YUCHCHHOCTH, rpynna nocrpajiaBuiero na-
CCNICHHA, TOCKOJIbKY l'lpﬂ(’)J'lCMil ()GJI}"‘-ICI TS L TOBHHOM
JKCJICSbL, A TAKMKE 3BAKVHPOBAHHOIO HACCTICHMS M JIMKBH-
AATOPOB CJIHMIITKOM I‘let’)OKll H t)ﬁl[llipl I, BACTVAERHMBAA TCM
CAMBIM CAMOCTOATC/ILHOIO PACCMOTPCHIMA,

KOMILVIEKCHAA JOZUMETPHYECKAA
ITACITIOPTHU3AIINA HACETEHHbBIX
ITIVHKTOB YKPAHUHDbI

B YKpauHe HaceaeHHbIC IYHKTLI C TOBBITCHHBIMI YPOB-
HAMH 4€PHOOBUILCKUX BBITAJICHUN (PAIHOAKTHBHBIE 11€-
3HM, CTPOHLMM, TPAHCYPAHOBBLIC 3JICMCHTBI) PACHOIOKE-
HbI B CEBEPO-3A11a/THOM YACTH (TAK HA3LIBAC MBI 3ANAdOH b
cred) BB 1I0AKHOM HATIPABIACHWM (F0MCHbIE C1ed) o1 HADC

MMEHHO Ha 3THX TeppHTOPHAX ¢ 1991 1. ObUId HavaTA
KOMIACKCHAR QO3UMEIMPUMCCKAS NACHOPNILSALUA HACC-

ACHHBIX NYHKMOB Yipdtinst. Ee 3aaun:

* HPOBCACHHC PAJIHOIKOJIOIHYCCKOI'O MOHHTOPRMHI OK-
PYAAIO cH CpC/ibl M MPOJAVKTOR [THTAHMSA;

* OIEHKA MacnopTHeiX (“MeToanka—96") n pedepenr-
HBIX (“MeTojnKka—97") 103 06aydeist HACCICHMS.

B coorseTcTBHN € VKPAMHCKHM 3AKOHO/IATENLCTBOM TCP-
PUTOPHA CHHTACTCA PAOUOAKMUBNHO 3A2PAIHEHNOI, CCITH
IUIOTHOCTD BbltajieHuit ' Cs va nousy pasia 37 kKbkem
u DoJice M MACTIOPTHAR CPEJHErOJIOBAS JIO3d Bhille
0,5 M3B*ro/1 . Ha OCHOBAHHUM 3THX JIBYX KPHTCPHCR BCH
PAIHOAKTHBHO 3dTPA3HCHHAS TEPPUTOPHS (M PACITONO-
JKEHHDIE HA HEM HACCJICHHDBIC TIYHKTDI) PASACISIOT HA Ye-
mutpe 30mHbt:

* [-51 30Ma — HACENEHHBIC TYHKTBI, JKUTEIN KOTOPLIX
ObUIN OTCENeHBI B 19806 13

o 2.8 30HA —
S5 M3Bero "

nacnopTHas Jio3ad NPCBLIIACT

* 3-8 30Hd — NACHOPTHAS 1034 HAXOAUTCA B IMATIA30HE
1-5 m3Beroa "
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» 4% zone — passport annual dose is in the range
0.5—1 mSveyear'.

Further, on the basis of the aforementioned division,
Government and administrations made decisions
concerning countermedsures, monetary compensa-
tion and social privileges for the affected popula-
[on.

Moreover, the results of the dosimetric passporti-
zation should be used as the dosimetric basis for
radioepidemiological investigations (including a
determination of the size of population groups with
different levels of radioepidemiological attention
and an estimation of statistical capacity of these in-
vestigations).

Every year (since 1992) the results of dosimetric
passportization are published in the “Collection (or
Booklet) of Dosimetric Passportization” (Booklets
5-7). In these Booklets for each settlement the re-
sults of radioecological monitoring as well as the
values of components and total passport dose are
given.

Calculation of annual passport dose is made based
on the official methodology developed under the
leadership of LA. Likhtarev (Scientific Centre for
Radiation Medicine, Kiev) and adopted by the Min-
istry of Health and the National Committee on Ra-
diation Protection.

Passport dose includes the following components
(figure 2):

* 4-5 30Ha — TACTIOPTHAS /1032 HAXOAUTCS B IMAITA3ZOHE
0,51 m3Berom".

Ha OCHOBAHHH TAKOTO JICJICHHUSA B JJUILHEAIICM Peryiim-
PYIOIIME OPTaHbI M IPABUTEILCTBO MPUHHUMIN DEHICHMS
O NPOBEIEHNH 3aLUTHBIX MCPONPHATHIL, BBIILIATE JIE-
HEKHbIX KOMITEHCAIMA H IMPEJIOCTABICHHN HACEJIEHHIO
PAa3IUYHBIX JILI'OT.

Kpome Toro, MMEHHO PE3YJIBIAThI IO3UMETPHYCCKOFM 11aC-
MOPTH3ALUHN JO/HKHBL ObITh MCMONB30OBAHBI B KAYCCTBEC
JO3UMETPHUYECKOM OCHOBBI JUIst PAMO3NH/IEMHOIOT -
YECKUX MCCIEIOBAHNAN (BKITIOWAS OIPEIEICHUC YHCIeH-
HOCTH TPYIIT HACEIEHMS C PA3THYHBIM YPOBHEM PA/IMO-
SMHAEMHOIOTMYECKOTO BHUMAHMS, 4 TAKKE OLCHKY CTa-
THCTHYECKOH MOIHOCTH 3THX MCCIE0OBAHMIT).

Pe3y/IETUPYIONMM JOKYMEHTOM TAKHUX MACTIOPTH3A1HiT
cranu uzaasaemeie ¢ 1992 r. “CO0pHHKH OOLIEL03UMET-
pudeckoi nacnoprusanuun” (“*CoopHuK 57 “36ipka 07
“36ipKa 7”), B KOTOPBIX YISl KAK/J0I0 HACCICHHOTO MTyHK-
T4 MPUBE/IEHBI PE3YILTATHI PAJIMOIKOIOTHUCCKOTO MOHH-
TOPHUHIA OKPYKAIOIIEH CPE/ibl U NPOAYKTOB HUTAHIS, 4
TAKAKE 3HAYEHUS [TACTIOPTHOF J03bl U €€ KOMITOHEHT.

Pacuer macropTHoxM 036 IPOBOJIIN HA OCHOBAHMI O(1-
LUIBHBIX, YTBEPAJICHHBIX MUHHCTCPCTBOM 3/IPABOOXPAHC-
HHAS VEpauHbl B HAIMOHUILHOM KOMMCCHEH MO PA/Hdli-
OHHOM 3airTe MeTOMK. [TocneHss BepcHst [OA0OHON Me-
TOIMKH 110 PACYETY CPEIHETO/IOBBIX MACTOPTHBIX /103 ObUL
paspaboranHa 1oj; pykosoAcTBOM MA. Jluxrapesa 8 1997 1.

[MacnoprHas 103d BKIOYAECT CHACYIOMNE KOMITOHEHThI
(pUCYHOK 2):

FIGURE 2. CALCULATIVE PROCEDURE FOR ESTIMATION OF PASSPORT (ANNUAL) DOSE OF UKRAINIAN SETTLEMENTS
PUCYHOK 2. PACCHETHBIE NPOLEAYPbI [N OLIEHKK MACMNOPTHOWN (CPEQHEMOA0BOI) 103b! HACENEHHOMO NYHKTA, MCNOMb3YEMBIE B YKPAUHE

D™ =D" + D"+ D"

D™ —external exposure, uSveyear”

D" — internal ingestion exposure, pSveyear”
D™ — industrial component, pSveyear”
D™ — passport (annual) dose, pSveyear”
D" =(0.9-1.9)* o,

D" =D"+D"+ D

DY=7.04c +161ec;,

Di=16=c),

D;=3.87+0,

6., G, — reference ""Cs and “*Pu soil contamination, kBgem*

Cs S

¢, ¢, — ""Cs and “Sr contamination of milk, BaeL "

¢® — ""¥Cs contamination of potatoes, Bgekg™

paf

80 pSveyear' for distance less 30 km from NPP
o™=
25 uSveyear' for distance less 30 km from NPP

D =0 + D"+ 0™

D" — po3a BHewwHero obnyyenws, (Mk3seron')

D™ — no3a BHYTPEHHErO 06My4eHus, (Mk3seron’)

D™ — KOMNOHEHTA UHAYCTPUANLHOrO 06nyYeHus, (Mk3esroa )
["** — nacnopTtHas (CpeaHerofoBan) Ao3a, (Mk3seron”)

D" =(0.9-1.9) * o,

D" =07+0+0,

DS =7.04%c% +1612c"
Dy=16+c,
DI=387%0c,

a7,

Gy, Gy, — "PEDEPEHTHAA" NNOTHOCTL BLINAAEHNA Ha No4BY '“Cs n “*Pu, kbkem *

cCs GS!

itk * ik

3arpasHenue monoka '*'"“Cs and “Sr, Bken’'

o™, — "0 3arpAaHeHme kapTodens, Bbrekr'

pot *

80 mk3gerog”’ ana paccrosHmi meHee 30 km o1 A3C
D™=
25 mk3serog”’ ana pacctoanui mexee 30-60 km ot ASC
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* external y-exposure from radioactive depositions
on the ground;

* ingestion exposure from radioisotopes of caesi-
um, strontium and trans-uranium elements;

* industrial exposure.

Dose calculation was carried out according to
relations given in figure 2. In figure 3 the for-
mat of dosimetric results presentation in Book-
lets of the years 1991-1994 are shown. In the
main Table of Booklets the information on '""Cs
soil deposition and radiocaesium contamina-
tion of milk and potatoes as well as the estimat-
ed values for all components of passport doses
for every settlement are published, which
present some radiological passport of settle-
ment.

* BHECHIHCE T—Oﬁ)’f}-‘iCHHC' PATHOAKTHUBHBIMH BLITTAICHMSI-
MM Hd ITOYBY:,

* BHYTpCHHEC OﬁJIYQCHHC PAIHOHIOTOITAMHM [1C3 M5,
CTPOHIIHA W TPAHCYPAHOBLIMH 3JICMCHTAMI,

* MHAYCTPHUIbHAA KOMITOHCHTA.

B pesyisrare peanmsaii PacuHeTHO-METOAMHECKON Oa3bl
(PHCYHOK 2) (POPMHUPOBAITH OCHOBHOM TAOJIMYHBIN (POP-
MAT PE3YJBTATOB JIO3UMETPHYCCKON MACTIOPTHIALLHH
1991-1996 rT. (pucyHOK 3). B nactioprusal imoHHON T46-
JIMLE COJIEPAKATCS BCE XAPAKTCPUCTUKH TEPPHTOPIHI, O0-
PA3YIOIIHE B COBOKYITHOCTH HEKOTOPBIN PAIUON02UYMCC-
KULE NACnOpM HACENCHHOTO NMYHKTA (TJIOTHOCTD BbITd-
JACHHUI PAJIMOM3OTONOB HE3MS, YPOBHH PAJIHOAKTHEHOIO
3ArpPAZHEHNA MOJIOKA H KAPTO(MEIs MECTHOTO ITPOU3BO/1-
CTBA, /I03bl BHENTHETO, BHYTPEHHETO OOJYICHMS, CYMMA-
HAs MACTIOPTHAA J1034).

FIGURE 3. FORMAT OF THE MAIN TABLE OF DOSIMETRIC PASSPORTIZATION BOOKLETS IN YEARS 1991-1996 (BOOKLETS 1-6)
PUCYHOK 3. ®OPMAT OCHOBHOW TABMWLIbI CEOPHKOB A03UMETPUYECKOWN MACTIOPTU3ALIMK 1991-1996 rr. (CBOPHUKM 1-6)

Haceneni nyukrit - HI Cepenani no HN piski "°'Cs B 06'ckTax MacnopTha no3a onpominens, M3sepik '
(Settlement) moHitopinry ("*’Cs in objects of monitoring) (Passport dose, mSveyear ')
Ne | Keagpatr | Tun Hassa TPYHT (Ogs) | MONDKO (G} | KApTONAR (C,) | 308Hiwka (D,)| BHYTPIwHRA | cymapua (D)
Ha kapti | (Type) (Name) KBKem > bken' Brexr’ (Dia)
soil, kBgem™® | milk. kBge!" [potato, Bgekg | external internal total
Bonukceka 00nacTs. Kamine -Kawmpeakmii panoH
8" b2 ceno BuHiwok 8 211 12.8 0.02 1,54 1.55
11 b2 ceno Boerowa*** 59 186.2 14.4 0.1 1.34 1.45
1337 0.97 1.08
12* b2 CEno [0popoK 18 1934 13.8 0.04 1.41 1.45
13 b1 ceno MpyAka®** 7 2241 15.3 0.02 1.61 1.62
283.3 2.03 203
14* B2 Ceno 'yra-bopoBeHckka 44 212.3 214 0.08 1.57 1.65
1822
15 b2 ceno I'yTa-KamiHceka' * 6 182.2 17 0.01 1.32 1.33
162.5 1.18 1.19
18* b2 ceno |BaHoMUMCHL *** 35 216.0 21.0 0.07 1.59 1.66
139.1 1.05 1.12
19° B2 Ceno MKuTHiska 38 241.8 24.2 0.07 1.78 1.85
20 b1 Ceno 3aniccs 31 220.4 159 0.06 1.58 1.64
23 b1 MICTO  |Kamine-Kawnpoexkun *** 12 188.3 12.9 0.02 0.68 0.694
102 6 0.38 0.393
24" B2 ceno KapacuH *** 1 195.5 171 0.02 143 1.46
74.9 0.59 0.61
257 B2 ceno Kapnunigxa 22 189.0 18.5 0.04 1.39 1.44
31" b2 CENo Mani lonotwn *** 22 2145 189 0.04 1.57 1.61
182.7 1.35 1.39
32° B2 Ceno Manun O63up 15 2443 24 4 0.03 1.79 1.82
33 b1 CEno MensHukn-MocTulie 13 2054 15.7 0.03 1.48 1.50

* — HIN, A0 NacnopTHoI 403N AKWX BKMIDYEHA IHAYCTRIaNsHA KOMNOHEHTA (D).
P10 HIL Y aKux YRPAEPAKKOMTIAPOMBTOM BUKOHAH! KOHTPONLHI BUMIDIOBAHHA

REFERENCE AND RETROSPECTIVE-
PROSPECTIVE DOSE

In 1997 in the Department of Dosimetry and Ra-
diation Hygiene of Scientific Centre for Radiation
Medicine a principally new “Methodology—-97" for
Procedures of retrospective and prospective dose es-
timation was developed under the leadership of
LA. Likhtarev. This methodology was approved at
governmental level and generalised the 12-years
experience stored after the accident. According to

PE®EPEHTHBIE PETPOCIHEKTHUBHO-
ITPOCIIEKTHUBHBIE 10O3bI

B 1997 1. Kak pesyasrat o6001eHs BCEro HAKOTUICHHOTO 33
12 yieT onprTa B OT/1€1€ I03UMETPpHH HayaHOoro terTpa pa-
JHALIMOHHOM Me B AMH VKpanHb! o1 pyKOBOCTBOM
WA Jluxrapesa 6bu1a pazpadoTana v yIBepAIeHa Ha MTPABH-
TEILCTBEHHOM YPOBHE MTPUHITAITHATLEHO HOBAS MCIIOOLKA
ONPEOCNICHUA POLEOYPOL OUCHKL PETPOCTIEKINIUGHBIX U 1DO-
CHO3HBIX 003 OQIVHEHUA HACCACHUA HA PAOUOAKIMUEHO 3d-
epasnenmbix meppumopuax (“Meropnka—97"). B cootser-
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this “Methodology—97" retrospective doses for
1986-1997 and prospective accumulated doses
for different intervals of time after the accident (in-
cluding “ife-time doses™) were calculated for each
settlement and published in “Booklet 7”. The for-
mat of the main table of “Booklet 7" is shown in
figure 4.

CTBHH C 3TO¥ METOIMKOM [UTA KAAJIONO HACCJICHHOIO ITyHK-
Ta B nocieaHem ‘CoopHuxe 7" IPUBEICHBI PETPOCTICKTHB-
HO BOCCTAHOBICHHBIE /103b! 00ydeH s ¢ 1986 110 1997 1, a
TAKGKE HAKOTUICHHDBIC U IMTPOIHO3HLIE JO3bI Oﬁﬂ}“{CHHH B pas-
JIMYHBIC NTEPHO/TBI TTONE ABAPHH, BKMOYAA OLICHKY TAK Hd-
3BIBAEMOH 0036t 3¢ Jici3Hb Tabmuanbil (popmart 3Toro 1noc-
nejHero “CoopHHKa 77 TIOKA3aH HA PUCYHKE 4.

FIGURE 4. FORMAT OF THE MAIN TABLE IN BOOKLET-7 WITH ESTIMATIONS OF RETROSPECTIVE, PROSPECTIVE AND PASSPORT DOSES
FOR SETTLEMENTS OF UKRAINE

PUCYHOK 4. ®OPMAT OCHOBHOI TAB/WULIbI CBOPHWKA 7 C OLIEHKOW PETPOCNEKTWBHO-MPOCNEKTUBHBIX W MACMOPTHbIX 403
B HACENEHHLIX NYHKTAX YKPANHbI

[loau onpoMiHEHHA
HaceneHui nyHkT "Cs y rpyHTi KBKem® (Doses)
(Settlement) (*™Cs soil, kBgem™)
peTpocnexkTHeHi, M38 Hakonu4eHi, M3s x§
L (%“pne} [:?magj (retrospective mSveyear) (accumulated, mSv) % ,g
AEIHEIEE
ol =T =T =T . wlo|~|2 LQlFIR[NE] =
§aasg$§§§$$géggﬁgg g
-~ o - || - | - ||| b3 — ~ -—
o [=3] (=] =
|l |S| S8
JHKuToMUpcbKa 06nacTs. JIYTMHCEKMA paitoH
1 | ceno byna 53 21[33]24]1.9]1.4]1.2]0.940.780.66l0.56/0.49]0.42] 17 [1.8]1.5]1.2]0.49[ 22| 12
2 ceno 3anunns 177 71163146|/36(28(22(19|16(/1.4/1.2(1.0/0.89{ 35(3.8(3.4|2.7|1.0|47| 1.3
Hutomupcska o6nacte. HapogHuubKi paitoH
1 Ceno TNoanuus 757 31(14|96|75/59|4.8|4.0(34(3.0(26|24)|21|84|9.2(85(6.9(23|111] 25
2 | ceno Po3coxiBeske 608 24113|9.3|7.3|57|46(|3.8(3.2|2.8(24]|22[1.9|78|8.3|7.6/6.1|2.2|102 2.2
utomupebka o6nacTs. OBpyUBKMA panoH
2 | ceno Denera 173 6.8|18|13|10|7.8/6.2(5.0]{4.1|34(29|25|21|91|8.7|74|6.0/26[117] 6.0
ceno MnuHu 180 77115| 11|84|65|51|4.2(35]|29(25(22|1.9]|77|7.9|6.7|5.4(2.2| 99 | 0.66

Special attention has to be paid to the analysis of
the contribution of different radionuclides to exter-
nal exposure in different periods following the ac-
cident (figure 5). In spite of that, now the main con-
tributor to external exposure is radiocaesium, at the
initial phase of the accident the situation was sig-
nificantly different. As follows from the diagram in
figure 5 at least 19 radionuclides with different ac-
tivities contributed to the forming of y-exposure in
the first years. In 1986 '"Cs covered about 10% of
total external doses, the main role played by radio-
isotopes of niobium, zirconium, iodine, lantbanum,
barium. Even in terms of 10-year accumulated dose
the relative contribution of radioisotopes of caesi-
um is not higher 70% and the role of radioisotopes
of niobium, zirconium, iodine, lanthanwum and ru-
thenium also was very important.

During the whole time after the accident the main
role in ingestion exposure was played by radioiso-
topes of caesium. The dose rate and accumulated
doses provided by radioisotopes of strontium during

3aCITyKHBACT CTIELIMA/ILHOIO BHUMAHHS AHAIH3 BRIIA/IOB Pa3-
JIMYHBIX Y-HU3IVHATECH YEPHOOBUILCKOTO MPOMCXOMAICHHS
B JIO3Y BHEIITHETIO OO/IYHEHHS B PASJIHYHBIC [IEPHO/IBI TOCTIC
ABapHH (PUCYHOK 5). W3 IMarpaMm (CM. PHCYHOK 5) BHJTHO,
YTO €CIM B HACTOSIIEE BPEMS BJIA/L B JI03Y BHEITHETO Y-00-
JIVHEHHS IAIOT JIMIITL PAIMOMBOTOLBE LIE3HS, TO B HAYA/IbHBIH
NICPUOJ], NOC/IE AaBAPUH KAPTHHA CYIIECTBCHHO OTIHYUIAC.
DOPMHPOBAHHE BHENTHEN Y-KOMIIOHCHTBI IPOMCXO/IMIIO 34
CYET HE MEHEC UeM 19 pATHOHYKIIH/IOB, PAXIMHAIONTHXCA KAK
CBOEH AKTHBHOCTBIO, TAK M (PU3HUECKUM TICPHOOM TIOJTY-
pacnaa. B 1986 r. iaa B 103y ''Cs cocramisun okono 10%,
OCHOBHYIO K€ POJb HIPAIN PATUOUIOTONL HUOOUS, 1L~
KOHUA, Li00a, aaHmard, Oapus. COOTBETCTBEHHO, CCITH OL1E-
HUTh OTHOCHTEITBHBIN BRI, B HAKOIUIEHHYIO 32 10 j1eT oc-
Jie ABAPHH JIO3Y, TO, XOTH Pa/IMOM30TOIIBI 1IE3H51 JIUTH OKOJIO
70%, BAXKHYIO POJIb BCE KE CHITPANN U3OMONBE HUOOUA,
UUPKOHLS, DYIMEHLUA, 4 MAKICe AAHMAHA U 1004,

Buympenree 0ny4eHue Ha BCeM 1IPOTSKEHUH JAEHCTBASA
ABAPUITHOTO MCTOYHUKA B OCHOBHOM OBYCJIOBJIEHO pd-
ououzomonamu yesus. O6Ny9eHue paouou3omonamit
CMPOHL{UA B TEIEHHE TIEPBOT'O ITOCTYEPHOOBIIHCKOTO Jie-
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FIGURE 5. RELATIVE CONTRIBUTIONS OF DIFFERENT RADIONUCLIDES FROM “REFERENCE” COMPOSITION TO ANNUAL (A)
AND ACCUMULATED FOR 12 YEARS (B) EXTERNAL DOSES OF y-RADIATION

PUCYHOK 5. OTHOCUTENLHBIN (%) BKNAL PASNYHLIX PAUOHYKNMA0B YEPHOBLINECKOTO BLIEPOCA B CPEAHETOOBYIO (A)
N HAKONNEHHYIO 3A 12 NET (1986-1997 rr.) (B) A03Y BHELLHErO y-U3MYHEHIA

i Co137
@Cs-134
10 } T
9
- 126
1 = T T
\fJ.Qa-‘l‘-M
b
N
r.-m l.\ \\ Ru-106
0.1 -
\
\
\
\’ \
il Ce-141 o
1986 1987 1990 1995

the first 10 years after the accident is 7—10 times
lower and exposure from trans-uranium elements
is ten times lower than from caesium. All these re-
sults were taken into account in the new metho-
dology.

In figure 4 the format of data presentation in “Book-
let 77 is shown. This format is principally different
from that given in previous Booklets (figure 3). In
the new format the results of dose retrospection
for 2161 settlements of Ukraine (with population
more than 2,300,000 people in 1986—1997) as well
as the prospective dose estimation for different
time-intervals, including Tife-time dose” (70 years)
and passport dose for 1997, are presented. An in-
terrelationship between the Booklets was achieved
by an introduction of a new column with the peass-
port dose estimation for the curvent year.

During the first 12 years after the accident a territo-
rial zone with settlements for which 12-year doses
exceed 10 and even 50 mSv was formed. Addition-
aldoses accumulated during the next decade are rel-
atively low (5-10 and verv often less than 1 mSv).
Lastly, distribution of total life-time doses just slight-
ly differ from that estimated for the first 12 years.
Only this result already shows the senselessness of
relocation and resettlement if these extremely ex-
pensive and socially uncomfortable actions are tak-
en within 12 years after the Chernobyl accident.

Both the investigations performed and Methodolo-
gies developed allowed us to make relatively accu-
rate estimations of the distribution of population
on the intervals of doses accumulated during dif-
ferent time-periods. In table 1 it was shown that for
the main part of population the average 12 year

0.01

caTuieTHs B 7—10 pas HIKe, A MPancyparosvimit L1emeH-
mamy — B ICCATKH Pa3 MEHbIIIE, YEM PATMOH30TOTTAMH
LI€3HS KAK MO MOIHOCTH CPEAHETO0BOM JIO3bI, TAK 1 110
HAKOIUIEHHOM 34 PA3/IMYHbBIC BDEMCHHbBIE [IEPHO/1bI /IO3bI.
Bce 3mu pesynsraThl yYTEHBI B HOBOH METOOIOTHH.

B KOHEYHOM cYeTe (CM. PUCYHHOK 4), TabmiaHas CIPyKTVpa
MACTIOPTU3AIMOHHOIO “CHOpHIKA 7" CYIIECTBEHHO OT/IHYd-
€TCA OT CTPYKTYPBI MPEABYIYIIMX OYKIETOB (CM. PUCYHOK 3).
B Tabimitie (CM. pUCVHOK 4) NIPE/ICTARIEHbB! PE3VIBTATHI PeT-
POCHEKTHBHOIO BOCCTAHOBIICHMS CPEAHETOOBbIX /103 /Ul
KLKI0rO M3 2161 HaCENEHHBIX TYHKTOB VKPauHbl (Hacese-
Hue 6onee 2.9 wiH yenosek B 1986—1997 rr). Kpome Toro,
TIPHBE/ICHBI OLICHKH TPOrHOSHPYEMBIX /103 34 PA3HBIE [EPH-
O/IbI BDEMEHH, BKINIOYAst 003Y 3a Hcue3rs (70 1et). [peemcTeeH-
HOCTB C TIPEABIYIIMMH ODHIHATBHBIMH COOPHHKAMH CO-
XPAHSICTCS BBGICHUEM KOJIOHKH, I/1€ TIOKA3aH4a OLICHKA CPej-
HETOJIOBOM NACHOPIMHOLU 00361 I MEK)VIUe20 2004,

B teueHue nepsbix 12 nocie apapuM JIeT Ha TEPPUTOPHH
VKpauHb! c(pOPMHPOBAIACH 30HA HACEIEHHBIX ITYHKTOB, I71¢
71031 06TyaeHust npesbiuaior 10 n gaxke 50 m38. 3a nocie-
AVIOIIHE NECITHIETHST JIOOABKA K 3TOM JI03€ OKA3BIBACTCH HE-
3HAYUTEIBHON — 5—10 M3B, 2 BO MHOI'MX CJIYYdsSX B MEHEE
1 M3B. PacrnipeiesieHne HaCEIeHHBIX ITYHKTOR 10 BEJIHYHHE
10361 32 70 JieT MAJIO YemM OTIIHYAETCS OT TAKOBOI'O [10 J10-
3aM 3a niepsoe 12-netue. OTCIoa O4EeBU/IHA BCH DECCMbIC-
JIEHHOCTD OTCEJIEHUS U TIEPECENICHHS — ITHX YPE3BbIYAITHO
JIOPOTHX M COLMMAIBHO KPAFTHE TUCKOMMOPTHBIX AKIIHIT —
yepes 12 net nocie YepHOOBUIBCKOH KaTacTPodbl.

BBINOJIHEHHBIE UCCAEIOBAHNUSA U Pa3padOTAHHEIE
METO/IMKH NMO3BOJHIIN JJOCTATOYHO YETKO OIIEHHTDH
pacnpejelieHue HACEJEHUs 0 CNEKTPY /103, Ha-
KOMJECHHBIX B PA3HbIC MEPHO/ALI BpeMeHH. U3 Ta6-
Auubl 1 BUAHO, 4TO OCHOBHAA JIOJIS HACCICHUSA
IMOJIVHHIIK CpeiHME A03b1 32 12 neT menee 10 M3s.
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dose is less then 10 mSv. Accumulated 12-year dos-
es above 70 mSv were estimated for less than 2900
(0.1%) inhabitants. Accumulated 70-year dose can
exceed 70 mSy for 14.2 thousand persons living in
31 settlements of Ukraine,

Jloaer 6onee 70 M3, HakornuenHunle 3a 12 ger, no-
ayauyin menee 2900 (0,1%) sxurenen, a 3a 70 aer
T4 BEJIHYMHA MOXKET OBITh NpesbimeHa y 14,2 Toic.
YEJNIOBEK, NMPOKHBAIOINUX B 31 HACECJIEHHOM ITYHK-
T€ YKpaHuHHIL

TABLE 1
DISTRIBUTION OF SETTLEMENTS AND POPULATIONS ON THE DOSES ACCUMULATED DURING
DIFFERENT PERIODS AFTER THE CHERNOBYL ACCIDENT
TABJIALA 1
PACMPELENEHWUE HACENEHHBIX NYHKTOB W HACENEHIAA B 3ABUCAMOCTW OT BENUHWHGI 03,
HAKOMNMEHHBIX 3A PA3NNYHLIE NOCTABAPUNHbLIE NEPWOLbLI
Dose intervals 1986 1986-1997 1986-2055
Settiments Population Settiments Population Settiments Population

<ImSv 19.9% 15.5% 0.4% 0.2% 0.1% 0.1%
431 368,800 8 3,770 2 1,215

1-5 mSv 67.7% 77.2% 28.6% 46.5% 18.4% 26.7%
1463 1,830,290 617 1,103,015 397 634,350

5-10 mSv 9.7% 6.8% 23.3% 24.0% 23.2% 33.0%
210 160,290 504 568,290 502 782,600

10-70 mSv 2.6% 0.5% 47.1% 29.3% 56.9% 39.6%
57 12,420 1,017 693,845 1,229 939.420

>70mSy 0.0% 0.0% 0.7% 0.1% 1.4% 0.6%

0 0 15 2,880 £} 14,215

Total 2,161 2.371.800 2,161 2,371,800 2,161 2,371,800
COLLECTIVE DOSE KOJ/UIEKTUBHDIE 103bl
AND RISKS N PUCKH

The results of estimations of the collective doses ac-

cumulated during the first vear, up to 12 years after

the accident and prospective collective doses which
could be accumulated up to 2055 (70 years after the
accident) for Ukraine populations living in radioac-
tively contaminated territories are shown in figure 6.
The ranges 1-50 mSv (dose per capita) gets ma-
ximum collective radiation impact. For the first year
(1986) this maximum moved to the dose interval
1-5 mSv (71% of the whole collective dose), for the
12-year period it lies in the region of dose per capita
10-30 mSy and in terms of life-time dose per capita
maximum of collective radiation impact is located at
an interval of 5—50 mSv. Absolute and relative risk as-
sessmernt can be done based on the results of figure 6.
In table 2 the estimations of radiation induced cancer
risk for affected population of Ukraine are given.

The latest results of international expert group
work on project COSYMA (Probabilistic Acci-
dent Consequence Uncertainty Analysis, 1997)
were used for values of reference risk coeffi-
cients. The dose and dose rate effectiveness fac-
tor was given based on recommendations
(DDREF=3) (ICRP Publication 60; NCRP, Report
No 80).

The average spontaneous level of fatal cancers
for Ukraine is 2 thousand cases per 1 million
per year (Statistical Reference Book, 1998).
The absolute spontancous level of cancers up
to the last 12 vears for affected Ukrainian sub-
population is estimated as 94.5 thousand cas-
es. The Chernobyl factor itself adds about 0.8%

Ha prcyHke 6 1MoKasabl OUEHKH KOJUICKTHBHBIX /103 06~
JIyHEHHS HACCICHNS YKPAMHBE 34 [EPBLIF IO/ M 34 nep-
BBIC | 2JIET TOCIIE ABAPHI, 4 TAKIKC IPOIHO3HPYCMBIC KOJI-
JNIEKTHUBHBIC 103k 710 2055 1. (70 neT nocae asapun ). Mak-
CUMYM KOJUIEKTHBHOTO JIVUEBOTO BO3ZJICHCTEHS TTPH-
XOJANTCH Ha auanason o3 ot 1 go 50 M38 Ha jayiuy
HaceseHus. [l nepBoro rojia MakCHMyM CMEIeH B 00-
JACTh OT 1 )10 5 M3B (7 1% BCel KOJUICKTHBHOTM JIO3b1 ), JUs1
1 2-1eTHCTO HCPHO/LI ITOT MAKCUMYM HAXOHUTCH B OO/~
crr 10-50 M38, 1, HAIKOHELL, TIPH OHECHKE J03b] 34 JKH3HDb
KOJJICKTHBHAA JI03d [PAKTHHECKH TOJTHOCTBIO hopMHpY-
€rCs 34 CHET CPEIHMX HA JIVIITY HACENCHMS HAIPY30OK S5—
50 M3B. Mcnionssyst 1IPEICTABICHHBIC Hd PHCYHKE O JlaH-
HBIEC, MOKIO OLEHHUTD 40COMOTHBIN 1 OTHOCHTCIBHDBIT
PHCK BO3HHKHOBEHH PAJIHOMHJIVIIMPOBAHHBIX OIYXO-
JICH V HACENICH IS, BOBJIEYCHHOI'O B YepHOOBUILCKVIO 13-
PHIO. DTH OLCHKH O00BIIEHBI B TA0IHIE 2.

[TpH MOCTPOEHHH TAOAHLBI 2 B KAYCCTBC PePCPCHTHRIX
KO3(PPUITHEHTOB PUCKOB MCTTOJAL30BAIN TTOCACAHNE
OLICHKH MCKIVHAPOHOM IPYIIILL 3KCICPTOBR, PAOOTIB-
mux B rpoekre COSYMA (Probabilistic Accident Conse-
quence Uncertainty Analysis, 1997), 4 u1st peayippyionmnx
(haKTOPOB HU3KOM MOITHOCTH JIO3b1 H HTPOJIOHIHPOBAHHO-
CTH OBYHEH A TAK HasbIBacMbii (pakTop DDREF Gnut tipi-
nat pastsiM 3 (ICRP Publication 60; NCRP, Report Ne80).

[Tpn cpeaHem juis VEPAHHBE CIOHTAHHOM YPOBHE JICTIh-
HBIX PAKOB 2 THIC, B roji Ha | MutH Haceaenus (CTarueTiy-
HUT JJOBYTHWE, 1998) B paccMaTpuBacMoi 00JIyHCHHOM
VEPAHHCKOM Cyononynainm (2,37 MJIH 4ellOBeK) adco-
JIOTHBIF CTIOHTAHHBIN YPOBEHL 34 nocaeanue 12 nocie-
HCPHOOBUILCKUX JIET OLCHHBAIOT BEJIHYHHOM 94,8 TIC,
ClyqaeB, YHepHOOBUILCKHI (DAKTOP JOOABISCT K CITTOHTAH-
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FIGURE 6. DISTRIBUTION OF COLLECTIVE DOSES OF AFFECTED POPULATION OF UKRAINE ACCUMULATED FOR FIRST,
UP TO 12 AND 70 YEARS AFTER THE CHERNOBYL ACCIDENT ON THE INTERVALS OF DOSE PER CAPITA

PUCYHOK 6. PACNPELENEHNE KONMEKTUBHbLIX 03 OBNYYEHNA (tbic. 4en3e, BTOPAR KOMOHKA TABMLbI), HAKOTEHHbIX
3A 1-11 (1986) rof, 12 (1986-1997) U 70 (1986-2055) JIET MOCINE ABAPUM HACENEHWNEM PALVMOAKTVBHO-3AT PA3HEHHBIX
TEPPUTOPUI YKPAMHbI MO AWANA3OHAM CPEOHWUX HA QYLLY HACENEHWA 03 (mSv PER CAPITA)
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Table 2

ABSOLUTE AND RELATIVE RADIATION RISK ASSESSMENTS FOR POPULATION OF RADIOACTIVE CONTAMINATED TERRITORY OF UKRAINE
FOR 12 YEARS AFTER ACCIDENT

Tabnuya 2
OLEEHKA ABCOJKOTHOTO W1 OTHOCWTENBHOTO PAAWALMOHHOMO PUCKA, CBA3AHHOIO C YEPHOBLITbCKIM OB/TYYEHUEM
ANA HACENEHWA PAAWOAKTUBHO-3AMPASHEHHBIX TEPPUTOPWMW YKPAWHbLI 3A 12 NET NOCIE ABAPWUY
mSv per capita <0.5 0.5-1 1-2 2-5 5-10 10-20 20-50 | 50-70 | 70-100 | >100 Total
Population thous. 1.2 26 948 1008.2 | 568.3 465.0 2096 19.3 16 12 23718
person
Yo 0.05 0.11 4.0 42.5 24.0 19.6 8.8 0.81 0.07 0.05 100
Absolute risk (cases) 0.02 0.07 4.4 96.8 115.7 2371 249.4 38.1 4.5 4.6 751
Spontaneous level (cases) 47 104 3792 40329 | 22732 | 18599 8383 172 66 50 94874
Relative risk (*10°%) 0.33 0.69 1.2 24 5.1 128 29.8 49.3 68.0 935 79
% “Chernobyl" cancers 0.03 0.07 0.12 0.24 0.51 1.26 2.89 4.70 6.37 8.55 0.79

Reference risk coefficient: 0.102 cancer cases per 1 manSv, [COSYMA' (1997)]

Reference reduction factor (DDREF): 3 [ICRP-60 (1990), NCRP-80]

Reference Ukraine cancer spontaneous level: 2000 per year per 1 min persons.
Pepepenthbin kosghihnyment pucka 0.102 cny4as Ha 1 ven3e [COSYMA' (1997)]
PeghepenTrblit hakTop cHuxeHns pucka (chaxtop DDREF) - 3 [ICRP-60 (1990), NCRP-80)
PethepeHTHbIA CIOHTAHHLIA YpoBeHE A Yipaursl: 2000 8 rog Ha 1 max xutenei

(751 cases) to this spontancous level. Al-
though for the whole population under con-
sideration such an increase of cancers has no
statisticall confidence (unobserved), for some
sub-groups with average doses above 20 and
even above 100 mSv up to 12 vears the “local”
increase can reach 10%. In terms of absolute
risk, about 99% of cases (751) predicted for
population with average 12-years doses is in
interval 2—=70 mSv.

INSTEAD OF A CONCLUSION

Now the work in the framework of the Nation-
al Program of Dosimetric Passportization con-

HOMY YPOBHIO OKOIO 0,8% (751 carywait)., Xors Juis pac-
CMATPHUBACMOTO KOHTHHICHTA [TPUPOCT “U4ePHOOLUILC-
KMX" PAKOB CTATHCTHYCCKH HE HAGIIOACM, JUIS TeX 110/1-
IPYIILL, KOTOPLIE MONA/AI0T B OOJACTh HIJIMBH/IVATBHBIX
JIO30BBIX HArpys3oK o1 20 10 100 M3 1 6omnee 3a 12 ner,
“MOKAILHLIA" PHPOCT MOKET ocTHrath 10%, Ecim xe
OOPATHTHCA K 3HAYCHHAM A0COIOTHOI'O PHCKIL, TO M3 06-
LIETrO YHCIA MPOTrHO3UPYCMbIX PAMOMHAYITHPOBAHHbIX
pakos (751) nouru 99% npuxXoanTCs Ha Jarnason oT 2
J10 70 M3B HAKOIUICHHOM 32 12 et CpejiHeit /10361,

BMECTO 3AK/ITKOYEHUSA

Paborel B pamkax HaluoHAILHOM HPOIPAMMBL I03HMET-
PHYCCKON MACHTOPTU3ANMH TPOJOILKAIOTCH, W, BO3MOK-
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tinues. Possibly in future the dose and risk as-
sessments will be changed and made more pre-
cise. However, the authors are absolutely sure
that time-spatial distribution of radioactive
contamination of Ukrainian territory would
not be substantially changed. Therefore it is dif-
ficult to expect some significant (and sensa-
tion) corrections in dose estimations. The dis-
tribution of current, accumulated and prospec-
tive doses described in this publication have a
conservative level, which is estimated as 1.5 on
average but for some dose components it
reaches factor 2. Future corrections, most like-
ly, will lead to some decrease in exposure level
estimations. It means that risk assessments giv-
en in this article have to be considered as con-
servative.

Taking into account the above remarks it can be
confirmed that any, even the most expensive, long-
term large-scale epidemiological investigations can
hardly give positive information on the contribu-
tion of “chernobyl” cancers in observed spontane-
ous level of cancers. The statistical capacity is abso-
lutely insufficient for such epidemiological investi-
gations.
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MIEHHO HEJOCTATOYHO UX CTATUCTHYECKOH MOITHOCTH.
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