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PEI'YJIIOBAHHA BMICTY PAAIOHYKIIIAIB Y TOBAPAX,
BUPOBJIIEHUX HA TEPUTOPIAX, IO ITOCTPAXKIAJIN
BHACJIIIOK ABAPII HA YAEC

Y cTaTTi NpoaHanizoBaHO MiAXOAM LO PEeryntoBaHHs BMicTy pafioHYKNifLiB y NpoayKTax Ta iHWMX TOBapaX, a TaKoX
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TUMi3auii yKkpaiHCbKOT HOpMaTUBHOT 6a3u.
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Regulation of the radionuclide content in commodities produced in areas
affected by the Chornobyl accident

This paper discusses the approaches to regulation of the content of radionuclides in commodities and compares the
international and Ukrainian standards, which establish permissible levels of the content of radionuclides in food-
stuffs produced in the Chornobyl-affected areas. The paper gives the actual monitoring data and discusses the main
causes of differences between Ukrainian, European and international standards. The need for improvement of cur-
rent approaches to the regulation of the content of radionuclides in commodities is highlighted.
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BCTVYII

MixHapoaHi ocHOBHi Hopmu Oe3zneku MATATE
“PamialiiiHuii 3axuCT Ta Oe3reka AXepesl BUIIPOMiHIO-
BaHHs: MixHapoaHi ocHoBHI Hopmu 6e3neku” (OHB)
[1] BU3HAYaIOTh, 1O 3aJMILKOBE IicasiaBapiiiHe Ompo-
MiHEHHSI HaCeJCHHS padioHyKJIiIaMi YOPHOOUIbChKOTO
MOXOKEHHSI, 30KpeMa, TUMU, 1110 MiCTSIThCS B TOBapax,
€ cuTyali€lo icHyo4oro onpoMiHeHHs. [ToHATTS “icHY-
104e ONMPOMiHEHHS” BBEIEHO TaKOX HOBOIO JUPEKTUBOIO
€pporneiicbkoi  komicii COUNCIL DIRECTIVE
2013/59/EURATOM Bin 5 rpyans 2013 poky (JlupekTu-
Ba) [2], sSIKa IOpUANYHO 3aKPIiIUIIOE HOBI AeTalbHi BUMO-
v y cepi pamialliiiHOro 3axXuCTy 17151 KpaiH €BpoIieich-
koro Corosy. Bianosinno no OHb ta JlvupekTuBu, cUTy-
allisi iCHyl0uoro onpoMiHEeHHsI — 1ie CUTYyallisl, B SIKiid om-
POMiHEHHS BXe iCHYE, KOJIM ITPUINMAETHCS PillIeHHS 1110~
1o iioro koHTposo. OHDB ta JlupekTuBa BUKOPUCTOBY-
I0Tb TepMiH commodities SIK y3araJbHIOIOUMIA TEPMiH IS
BU3HAYEHHSI Pi3HOMaHITHUX TOBapiB, ITIOMiXK HUMMU i CIIO-
JKMBYi TOBapu, XapyoBi MPOAYKTH, KOPM IS TBapuH,
MNWTHA Boja, OyaiBelbHiI MaTepiaiu, IepeBrHA Ta TOBap-
Ha mnpoaykuisg 3 Hei. Od¢iuitHuii nepekyiian OHDb
POCIIIChKOIO BUKOPUCTOBYE TEPMiH “npedmemst nompeo-
AeHus” K eKBiBaJeHT TepMiHy commodities. Y 1IbOMY
TEKCTi BXXKUBAETHCA TEPMiH mosapu, IK HaOLIbII OJIU3b-
Kkuii ekBiBasieHT TepMiny OHbB commodities.

OHDb Bu3Hauae TepMiH 3ayixasieHa cmopoHa ik 0co0y
Yy KOMIIaHilI0 TOILIO, 110 BUSIBJSLE 3alliKaBJIeHiCTb abo
Ma€ iHTepecH B HisUIbHOCTI Ta B MOKa3HUKAaX AisIbHOCTI
opraHisauii, migmpueMcTBa, CUCTeMH ToLIO. ¥ cdepi pe-
TYJIIOBaHHSI BMIiCTY paliOHYKJIiIiB Yy TOBapaX OCHOBHUMU
3alliKaBJIeHUMU CTOPOHAMM BHUCTYIIAIOTh HaceJeHHS,
BUPOOHUKM, iMOIOPTEPU Ta €KCIIOPTEPU TOBAPHOI IPO-
JYK1Iii, opraHu Jep>KaBHO1 BJaaM ¥ iHIII Cy0’€KTU TO-
BapHUX BiZHOCUH.

HIIXOAU 10 PEI'YJIIOBAHHS
BMICTY PAAIOHYKJILJIIB
Y TOBAPAX
PerymioBaHHS BMiCTY pagioHYKJTiZliB Y TOBapax, 0COOJMBO
B XapuOBHUX ITPOIYKTaX, CTOCYEThCS iHTEPECiB ITUPOKOTO
KoJ1a 3alliKaBJIEHUX CTOPiH, 1110 O0YMOBIIIOE HEOOXiAHICTh
iX BceOiYHOTo 00’ EKTMBHOTO iH(POPMYBAHHS, a TAKOX He-
OOXiTHICTh iX y4acTi B Mpol1iecax, sIKi CIIPUSIOTh yXBaJleH-
HIO PETYJIIOIOUNX PillleHb Ta BCTAHOBJIEHHIO HOPMATHUBIB.
Bumorn 2.16,2.19,2.30,2.43,5.2,5.12Ta5.17 OHB, a Ta-
KOX aHanoriuyHi Bumoru Crarti 77 JAMpeKTUBU € OCHO-
BOIO JIJISI TAKOTO CHiBPOOITHULITBA MixK OPraHOM JepKaB-
HOTO PETyJIIOBaHHS Ta 3alliKaBJICHUMH CTOPOHAMH.
OCKiZIbKM TOBapM € MpeIMeTOM PUHKOBUX BiTHOCHUH,
HaBiTh HE3HAYHUI BMICT paJiOHYKJIiiB Y TOBapax MOxKe

INTRODUCTION
The new 2014 International Basic Safety Standards
“Radiation Protection and Safety of Radiation
Sources: International Basic Safety Standards”
(BSS) [1] define the residual post-emergency public
exposure by radionuclides of the Chornobyl origin
and those in content of commodities/products as the
existing exposure situation. Concept of the “existing
exposure situation” was introduced also by the
COUNCIL DIRECTIVE 2013/59/EURATOM of
5 December 2013 (the Directive) [2] where the
new detailed requirementrts in radiation protection
for the EU Member States are institutionalized.
According to the BSS and Directive the existing
exposure situation means a situation of exposure
that already exists when a decision on the need for
its control has to be taken. According to the BSS,
which establish an international framework for
radiation safety and in accordance with the The
BSS and the Directive use the term commodities as
an umbrella term to identify various products,
including consumer products, food products, ani-
mal feed, drinking water, building materials, tim-
ber and goods made of them. Some specific terms
and expressions are used as the official translation
(i.e. equivalent) of the BSS term commodities.
The BBS define the term interested party as a
person, company, etc., with a concern or inte-
rest in the activities and performance of the
organization, business, system, etc. In the scope
of regulation of radionuclide content in com-
modities, the general public, manufacturers,
importers and exporters of goods, governmental
agencies and other market players are the main
interested parties.

APPROACHES TO THE REGULATION OF
RADIONUCLIDE CONTENT
IN COMMODITIES
The regulation of the radionuclide content in
commodities, especially in food, affects a variety
of interested parties and requires providing of
comprehensive and unbiased information to these
interested parties, as well as their participation in
the decision making process. The BSS require-
ments 2.16, 2.19, 2.30, 2.43, 5.2, 5.12 and 5.17,
and similar requirements of the Article 77 of the
Directive provide a basis for the cooperation
between the regulator and interested parties.

Since the commodities are subject to market
relations, even a low-level content of radionuclides
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CIIpUiMaTUCS YYaCHMKAMU PUHKY SIK HeOaXaHUi abo
HaBiTb HEOE3MEeUYHMI, 10 iCTOTHO BIUIMBA€E Ha MOIIMT,
PUHKOBY BapTiCTh TOBApy Ta IPUUHSATHICTb iMITOPTY TO-
Bapy B KpaiHy. Y JesSKNX BUIIaAKaX Cy0 €KTUBHE CIIPUIi-
HSITTS PU3MKY MOXE IMPU3BECTH OO CTUIMATU3aLil TO-
BapiB, OTPMMaHUX Ha TEPUTOPISIX, SIKi MOCTpaXIau B
pe3yabTari pagiauiiiHol aBapii, i SIK HacJliIoK — He-
OOI'PYHTOBAHOI BiICYTHOCTI ITOMUTY Ha TaKi TOBapHU.

PerymoBaHHST BMIiCTy paliOHYKJiiB y ToBapax Oa-
3Y€EThCS Ha KJIACMYHMX ITiIX0maX 10 HOPMYBaHHS BMiCTY
XiMIYHMX Ta MiKpOOiOJIOTIYHMX JOMIIIOK y TOBapax.
Knacnyni migxomy 3acHOBaHI Ha iCHYBaHHiI ITOpPOTY
OiosorivHnx eexTiB. Y KIaCUYHOMY ITiIXOAi BCTAHOB-
JIIOETHCS TaK 3BaHUI JOIyCTUMMI, a00 TPaHMYHO MIO-
NyCTUMUI, piBeHb BMICTy PEUYOBMHU B TOBapi, SIKUA
HIDKUYMA Bi CIOCTepexXyBaHOTO abo IMPOrHO30BaHOTO
piBHS TIposIBY edekTy. AK TMpaBuiao, piBHI BMICTY, SKi
MEHII Bil TONYCTUMMX, iIHTEPHPETYIOTHCS SIK TOBHICTIO
O0e3neuHi. IlepeBullieHHsT OOMYCTUMUX PiBHIB 3a00po-
HSIETBCSI, a TOBApHU, 1110 MiCTSITh HOPMOBaHY PEYOBUHY B
KOHIIEHTpALlisIX BUILIE TOIYCTUMOTO PiBHSI, BUIy4alOTh-
¢s1 3 TOBApoOOIry (HampukJiaa, yTuiaisdyoTbes). KpiM To-
ro, NOTpidHO 3a3HAYUTH, 11O AJIsI HU3KU PEYOBUH Ta TO-
BapiB iCHYIOTh ONITUMAaJIbHI PiBHI BMiCTY peUOBUHHU B TO-
Bapi i peryasaTop Moxe BCTAHOBIIOBATU HWXXHI JOITyC-
TUMi piBHi BMICTY.

VY pasi pagioHykJliIHOrO 3a0pyaIHEHHsI HAyKOBUi1 Oa-
3UC PETYJII0OBAaHHS paayuKaJbHO Bilpi3HIEThCS Bil 0a3u-
Cy KJIACMYHOTO MOPOroBOro HopMmyBaHHS. CydacHUI
pafialiifHMi 3aXMCT 3aCHOBAHO Ha TaK 3BaHiil JiHIMHIA
0e3MopOoroBiii KOHLEIil, BiANMOBIAHO A0 SIKOi CTOXac-
TUYHi e(@eKTU BIUJIMBY iOHi3yIOUOTO BUITPOMiHIOBAHHS
HE MaloTh JO30BOT0 ITOPOTY Ta MMOBIPHICTh iHAYKIIi1 Ta-
KuX edexTiB mponopuiiiHa 103i onpoMiHeHHs. [Ipu
LIbOMY HaBiTh MaJli piBHi BMiCTy pagiOHYKJIiiB y TOBapax
(TIpoayKTax) BBaXKalOThCsI MOB’SI3aHUMM 3 JESIKUM Ma-
JIUM pafiodOTiYHUM PU3UKOM. TaKMM YMHOM, TIpU pPery-
JIIOBaHHI BMICTy paliOHYKJiIiB y TOBapax — He iCHYye
“abcomoTHO 0e3MeYHMX PiBHIB”, a IX CyporaToM € piBHi,
1110 OTPUMaHi Ha OCHOBI TaKOTO iHIMBiIyaIbHOTO PU3H-
Ky, SIKUM MOHa 3HEXTyBaTW. ¥ MiXKHapOIHil MpaKTHUILIi
PU3UKOM, SIKMM MOXHA 3HEXTyBaTH, IIPUIAHSITO BBaXKaTH
(ipyuHLNTI de minimis) piYHWIN THINBITyaTbHUIN PU3NK
cMepTi Ha piBHi 107—107, 1o Binnosinae piuHiii edek-
TUBHIN 1031 onpoMiHeHHs mopsaky 10 mx3B. Ilpu cy-
MapHUX piYHUX €(PEKTUBHUX [103aX, BUIIMX DPiBHS de
minimis, 3aCTOCOBYETBLCSI OINTHUMIi3allisl 3axucTy. Takum
YUHOM, PiBHi BMIiCTY paiOHYKJIi[liB Y TOBapax MalOTh Oy-
TU TIpeAMETOM OINTHUMi3allil 3aXUCTy, a mpolieaypa OIl-
TUMi3allil MiCTUTb PO3IJIs] €KOHOMIYHUX Ta COLiaIbHUX
daxTopis.

in a product can be perceived by the market parti-
cipants as undesirable, or even dangerous. That
can affect significantly the demand, market value
or the acceptability of the import. In some cases, a
subjective perception of the risk can result the
stigmatization of commodities from affected areas
and, as a result, can lead to an unjustified lack of
the demand for these commodities.

The regulation of radionuclide content in com-
modities is based on classical approaches to the li-
mitation of the content of chemical and microbio-
logical impurities. Such approaches assume the exis-
tence of threshold of biological effects. A so-called
permissible (or maximum permissible) level of the
admixture concentration, which is below the obser-
ved or estimated threshold is set in a classical appro-
ach. Typically, levels under the permissible one are
interpreted as completely safe. Exceeding of permis-
sible levels is strictly forbidden and products con-
taining the regulated substance in concentrations
over the permissible level should be withdrawn from
the market (e.g. being subject to recycling). It should
be also noted that there are optimal levels of the
admixture concentration for a number of admixtures
and products and the regulator may set a lower per-
missible limit of the admixture concentration.

The scientific basis of the regulation of the
radioactive contaminants in commodities is con-
ceptually different from the classical threshold
approach. Radiation protection is based on the
linear non-threshold concept, which assumes that
the stochastic effects of ionizing irradiation have
no any dose threshold, and the probability of their
induction is proportional to the dose. Thus, even
low levels of radionuclide content in commodities
are associated with a non-zero radiological risk.
When regulating the radionuclide concentration in
commodities there are no “absolutely safe concen-
tration”, but the levels, which correspond to a neg-
ligible individual risk are their surrogates here. An
annual risk of premature death below 107—10,
which corresponds to the annual effective dose of
about 10 uSv is considered negligible in the inter-
national practice (principle de minimis). If the
annual effective dose exceeds the de minimis level,
than the optimization of the protection and safety
should be applied. Thus, levels of radionuclides in
commodities should be a subject to the optimiza-
tion of protection and safety and the optimization
procedure should include the consideration of eco-
nomic and social factors.
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3BUYaiiHi TPyAHOIL ONTUMI3alliliHOI 3aa4i MOB’I3aHi
3 HEOJHOPIIHICTIO Ta HEPIBHICTIO B pO3MO/IiJli KOPUCTIi Ta
mkonu. Li ¢pakTopm HaOyBalOTh 0COOIMBOrO 3HAYCHHS
B Mpo0JieMi HOPMYBaHHSI BMICTY paliOHYKIIiIiB y TIpO-
IyKTax xapuyBaHHsI. OueBUIHA KOPUCTh Bil 3HITTSI 00-
MEXeHb Ha TOBapH, 110 BUPOOJISIOTHCS Ha MOCTpaXKaa-
JIMX TEPUTOPIsIX, ACOLIIIOETHCS, HAcaMIlepe, 3 BAPOOHM -
KaMHu TOBapiB Ta iX poOiTHMKaMHM, a TaKoX 3 €KO-
HOMIYHMM Ta COLiaJIbHUM BiIHOBJIEHHSM MOCTpaXKaa-
Jmx TepuTopiii. IlpoTe 1T KOPUCTb MPOTUCTABIISIETHCS
NOTEHUIMHOMY pafialliiHOMy PU3UKY [IJISI HACEJIEHHS B
1IiJIoMy, sIKe€ BUKOPHUCTOBYE TOBapH, ajieé HE OTPUMYE
MPsIMOI, a YaCTO i HENPSMOI, EKOHOMiIYHOI ab0 collialb-
HOI KOPMCTI Bif 3HITTS a00 MOM’SIKIIEHHSI TAKUX 0OMe-
KeHb. YnM Oibl BiggaaeHi Mix co0010 rpynu HaceaeH-
HsI, 110 PO3IJISIAAIOTHCS, Ta CAOKIIi 3B’ I3KU MiXK HUMH,
TUM CKJIaJHillIe CIiBBiAHOIIEHHS KOPUCTIi Ta IUKOAW IJIsT
LUX TPYIL.

3 omHOro OOKY, MapaMeTpH TPOLEAYPHA ONTHUMI3allil,
0COOJIUBO piBEHb XUTTS H CIIPUNMHSITTSI 3aJUIIKOBOTO
MiCAIYOPHOOUIBCHKOTO OMPOMiHEHHS, iCTOTHO Bapi-
IOI0OTb MiX perioHaMu Ta KpaiHamu. 3 iHILIOro OOKY,
BCTAaHOBJIEHHSI perioHaJIbHUX HOPMATUBIB HEMOXKJIUBE 3
€TUYHUX Ta OPUANYHUX IIPUYMH, a PiI3HUIISI B HOpMATH -
Bax MiX KpaiHaMU BUKJIMKA€E HEPO3YMiHHS cepel Hace-
JICHHSI Ta CTBOPIOE TPYAHOLLI B Mi>KHApOAHiil TOPIiBJIi.
KpiM Toro, BigMiHHICTb y HalLliOHAJIbHUX HOpPMaTUBaX
iCTOTHO 3HMXKYE MOOBipy HaceJleHHS [0 CUCTeMU
pamianiitHoro 3axucTy. Po3mmpeHHs: TOBapHOTO OOMiHY
MiX KpaiHamMu Ta JOCTYIHICTh B IHTEpHETI cynepeuin-
BOI HOPMAaTMBHOI iHdopMallii poOJIITh 3aBOAHHS Tap-
MOHi3allii HallioOHAJbHUX Ta MiXKHApPOJHUX HOPMATUBIB
MEePLIOYEPrOBUM.

Hanpuknan, Oyab-sikuii mocTayajJbHUK a00 CIOXKKUBau
TOBapiB MOXKe IIBUAKO 3HANTHU Ta 3iCTaBUTH TaKi (DaKTH:
B yMoBax AmoHii “6e3rneyHuM” piBHEM BBaXKAETHCS CY-
MapHa nmuToma akTuBHicTh 3*Cs Ta '3’Cs, 1110 He niepeBu-
niye 50 Bk * kxr! B MoJIOLLi, MOJIOUHUX TIPOAYKTaX Ta M-
TSYOMY XapuyyBaHHi (IIpH1 3araibHOMY HU3bKOMY CITOXKH-
BaHHi MoJjioka B Snonii) ta 100 Bk * kr'! B iHmuMX mnpo-
nykrax. BomHouac, €Bporeiicbkuii Coro3 3acTOCOBYE
NOABIMHUI cTaHgapT: JJIS 1e3il0 B IMPOJAYKTax, IO
IMIOPTYIOTHCS 3 MOCTpaXKIaIuX perioHiB fAroHii, 3acTo-
COBYIOTh HallioHaJIbHi cTaHgapTy fAmowii [3] (tabdn. 1), a
111 ¥’Cs 4OpHOOMIILCHKOTO TTOXOMKEHHS B MIPOMYKTAX,
SIKi IMITOPTYIOTBCS 3 TPETiX KpaiH, 3aCTOCOBYIOTh HOPMa-
B 370 Bk *Kr'' 11 MoJIoOKa, MOJOYHUX MPOLYKTIB Ta
JIUTAYOrOo XapuyBaHHd i HopmatuB 600 Bk ekr' mia
IHIIIMX MPOAYKTiB, Ha SIKi PO3MOBCIOIKYETHCS [Iisl PETy-
JIIOI0YOTo JOKyMeHTa €Bpocotosy (T1ab. 2). ITpu ubomy
kepiBHMiT piBeHb Codex Alimentarius g Bmicty ¥’Cs B

Heterogeneity and inequality in the distribution
of the harm and good are the common difficulties
in optimization. These difficulties are particularly
important in the regulation of the content of
radionuclides in commodities and foodstuffs. The
benefits of ceasing the existing restrictions on goods
produced in the affected areas are obvious. First of
all they are associated with manufacturers (and
their workers) and with economic and social
restoration of the affected areas. However, these
benefits can contrast with a potential radiation risk
for the public, which can use such products, but
does not obtain the direct (or even indirect) eco-
nomic or social benefits from ceasing of restric-
tions. The more distant are groups from each other
and weaker are connections between them, more
complicated is weighting of the good and harm
received by these groups of public members.

On one hand, the parameters of optimization pro-
cedure, especially standards of living and the public
perception of the residual post-Chornobyl exposure
vary significantly between regions and countries. On
the other hand, the establishment of regional stan-
dards is not feasible due to the ethical and legal con-
siderations. Additionally, the discrepancies between
national regulations confuse public and create diffi-
culties in the international trade. Furthermore, dif-
ferences in national regulations substantially reduce
the public confidence in the system of radiation pro-
tection. The expansion of the international trade and
the simplicity of the online access to the contradict-
ing national standards necessitate the harmonizing
of national and international standards.

For example, a supplier or consumer can quick-
ly discover and compare the following facts: in
Japan the content of '**Cs and '3’Cs in food is con-
sidered as a “safe” if the total specific activity is
below 50 Bqekg! in milk, milk products and
infant foods (under the conditions of low milk
consumption in Japan) and below 100 Bq-kg™! in
other foods. At the same time the European Union
uses dual standards: for caesium in foodstuffs
imported from the affected areas of Japan the
Japanese standards are applied [3] (Table 1) while
the maximum (permissible) levels for Chornobyl
137Cs in foods imported from the third countries
are much higher i.e. 370 Bq-kg' for milk, milk
products and infant foods and at 600 Bq kg™ for
other foods within the scope of the EU Regulation
(Table 2). Meanwhile, the Codex Alimentarius
establishes the guidance levels of 1000 Bq * kg™! for

29 ®



orngaaosi CTATTI

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

Ta6nuua 1

Lonyctumuin cymapuuit Bmict 134Cs ta 37Cs B cinbcbKorocnogapcbKin npoayKuUii*, wo iMnopTyeTbca B KPaiHm
€sponeiicbkoi CniBapyxHocTi 3 AnoHii (Commission Implementing Regulation (EU) No 996/2012 of 26
October 2012 [3])

Table 1
Maximum levels for the sum of 34Cs and *37Cs in agricultural products*, imported into Member States of the
European Union from Japan (Commission Implementing Regulation (EU) No 996/2012 of 26 October 2012 [3])
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Mpumitka. * — [ing Cyxux NPOAYKTIB, LLO NPU3HAYEH] S CIOXMBAHHS Y BITHOBNEHOMY CTaHi, MaKCUMasbHMiA PiBEHb HANEXWUTb 10 BiHOBAEHOIO NPOLYKTY, FOTOBOIO [1e
CroXwBaHHs. [is BUCYLLEHUX rpubiB 3aCTOCOBYETHCS HAKTOP BiHOBNEHHS 5. [l1g yalo JONYCTUMMIA PiBEHb 3aCTOCOBYETHLCS [0 HACTOK, MPUTOTOBNIEHOMO 3 ICTS
yato. KoediuieHT 06pobku ans cyxoro yato 50 i ToMy MakcuManbHmil piseHb 500 Bk + k! [ns BUCYLLEHOTO YaliHOMO IUCTA rapaHTYE, WO PiBEHb B 3aBApEHOMY yai He
nepesuLLYe MakcuManbHuii piseHb 10 Bk« kT,

# — 3 MeTOI0 3a0€3MeyeHHs BIAMOBIOHOCTI MAKCUMABHIAX PIBHIB, SIKi HA CbOTOHI 3aCTOCOBYIOTLCS B SIMOHI, Lii 3HA4YEHHS TUMYACOBO 3aMIHIOIOT 3HAYEHHS, BUKNAMEHi B
Pernamenti Pagu (EBpatom) Ne J9S4 / 87.
Note. * — For dried products that are intended to be consumed in a reconstituted state, the maximum level applies to the reconstituted product as ready for consumption. For dried
mushrooms a reconstitution factor of 5 is of application. For tea, the maximum level applies to the infusion brewed from tea leaves. The processing factor for dried tea is
50, and therefore a maximum level of 500 Bq - kg-' on dried tea leaves ensures that the level in the brewed tea does not exceed the maximum level of 10 Bq- kg-!.
# — In order to ensure consistency with maximum levels currently applied in Japan, these values replace on a provisional basis the values laid down in Council Regulation
(Euratom) No 3954/87.

Ta6nauusa 2
Lonyctumuin cymapHhuit Bmict 134Cs Ta 37Cs 4opHOGUNBCHLKOrO NOXOAXKEHHA B NPoAYKLii, Wo iMNopTyeThCA B
KpaiHu €Bponeiicbkoro Coto3y [4,5]

Table 2
Maximum levels for the sum of *Cs and **’Cs of Chornobyl origin in products, imported to Member States of
the European Union [4,5]

Mpoaykr Pisenb, Bk * kr'
Product Bq- kg™
Monoko Ta MONIOYHI NPOAYKTK, @ TaKOX FOTOBI NPOAYKTU Xap4yBaHHS, sIKi MapKyOTLCS "N XapyyBaHHS LiTeil nepLumx 370

6 micauis xutta" (CN codes 0401, 0402, 0403 10 11 - 39, 0403 90 11 - 69, 0404.)
Milk and milk products, as well as ready-to-use food products intended for infants during the first six months of life
and labelled "food preparation for infants” (CN codes 0401, 0402, 0403 10 11 - 39, 0403 90 11 - 69, 0404.)

[HWi NpoayKTY Xap4yBaHHsl, ki NignanatoTh nig Aio nokymenta No 737/90 600
All other products within the scope of Regulation 737/90

OyIb-SKMX TPOAYKTaX XapuyyBaHHs, BpaxoByiouu Mo- '3’Cs in all foods, including milk products and
JIOUHi MPOAYKTH Ta AUTSYE XapuyBaHHs, (sgKi 3a0pyaHeHi  infant foods, contaminated as a result of the radi-
B pe3yJIbTaTi pajialiiiHoil aBapii Ta € mpeaMeToM MixkHa-  ological emergency and traded internationally
ponHoi Toprisii), craHoBUTh 1000 bk * k™! (Tabu. 3). (Table 3).
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Ta6nuusa 3

KepiBni pieHi Codex Alimentarius BmicTy pagioHykniais y npoayKkTax xapuyBaHHs, AKi 3a6pyaHeHi B pe3ynbrari
papiauinHoi aBapii Ta € npegMeToM MixKHapoAHOi Toprieni [6]

Table 3

Guideline Levels of Codex Alimentarius for radionuclides in foods destined for human consumption and trad-
ed internationally, which have been contaminated following a nuclear or radiological emergency [6]

HaiimeHyBaHHSa npopykTy

PapioHyknign

PiBeHb, Bk - kr-'

Product Name Radionuclides Level, Bq - kg™’
[luTaue xapuyBaHHs™® 28py 29p 24Py 21Am 1
Infant foods* 90gy, 106Ry, 129, 131) 235y 100
3G« 600q 89Gr 18Ry 134Cg, 197Cs, 1#4Ce, 192y 1000
SH#, 14C, ¢ 1000
MpofyKT!, KPiM AUTAYOrO XapuyBaHHS 28py, 239py, 240py, 241Am 10
Foods other than infant foods 0gy, 106Ry, 129], 181] 285y 100
353**, GOCO, BQSr, 103Ru’ 134CS, 137C3, 144Ce’ 192“— 1000
SH#, 14C, ®Tc 10000

IMpumitka. * — ABO Npu3HayeHi Ans BUKOPUCTaHHS, K Taki.
** — TNpefcTaBneHe 3HAYEHHs 1St OPraHiyHuX CrioayK Cipkul.
# _ MpencrasneHe HaYeHHs Anst OPraivHuX CronyK TPUTio.
Note. * — When intended for use as such.
* — This represents the value for organically bound sulphur.
# _ This represents the value for organically bound tritium.

YKPATHCBKH1 HOPMATHUB BMICTY
PAJTIOHYKJIIIIIB ¥Cs TA *°Sr Y ITIPOJIYKTAX
XAPYYBAHHS TA IIUTHIN BOII

B VkpaiHi perymioBaHHSI 3acHOBaHe Ha Jlep:kaBHOMY
ririeHivHoMy HopMaTuBi “JlomycTMMi piBHi BMICTy
pamionykiinis *’Cs ta *°Sr y nmponyKkrax XxapuyyBaHHS Ta
nuTHin Bomi” (AP-2006), akuit 6yno BBegeHo B 2006
poui (ta6n. 4). IIpu pospo6ui AP-2006 Gyno BUKOpuC-
TaHO palliOH XapuyyBaHHS IIpalle3qaTHOTO HacCeJICHHS
VYkpainu, skuii pekomeHayeTbcst KabiHetom MiHicTpiB
Vkpainu. JIP-2006 periiaMeHTye BMIiCT paliOHYKIiIiB
137Cs ta *°Sr U1 1EKiIBKOX COTEHD BUIIB ITPOLYKTIB Xap-
yyBaHHSI, CHUPOBMHM Ta MWUTHOI BOAM, a 3arajbHa
KiJIBKiCTh 3HAaYeHb JOMycTUMUX piBHIB (/1 P) nmepeBuliye
I’ SITACCST AJIS1 KOXKHOTO 3 PadiOHYKJIiiB.

OBI'OBOPEHHA

OcHOBHaA TpUYMHA BiAMiHHOCTEH OOKYMEHTIB, SKi
pO3MISIAAIOThCS Y Lilt CTATTi — pi3Hi BUXiAHI JOMYILIEH-
HS B pO3paxXyHKaxX Ta Cy0’€KTMBHICTh CIIPUIHSITTS PU-
3UKy (comiadbHU# (pakTop 3aBOaHHS OITUMIi3allii).
Hanpuknan, HopmatuB Codex Alimentarius BUXOOIUTH 3
TOTO, IO IPOAYKTU, SIKi iIMIIOPTYIOTBCSI 3 TTOCTpaXKIa-
JIUX KpaiH Ta MIiCTATh PamiOHYKJIiau, cTaHOBIATH 10 %
3arajibHOro o0csry nMpoAyKTiB XapuyBaHHSI, 110 CITOXKHU-
BalOThCs B KpaiHi-iMmopTtepi. IloaBiliHuii cranmapt
€Bpocoro3y Bimobpaxae HENMPUWHATHICTb JJISI €KO-
HOMiYHO 0J1aroroJlydHoro HacejeHHs 3aximHoi €Bpo-
Oy iMIOOPTY MPOAYKTIB XapuyyBaHHS, sIKi MalOThb PiBHi

UKRAINIAN STANDARDS FOR '*Cs AND

%Sr CONTENT IN FOODS AND

DRINKING WATER

In Ukraine the regulation is based on the nation-
al hygienic standard “Permissible levels of '’Cs
and *°Sr radionuclide content in foods and drink-
ing water” (DR-2006), which was enacted in
2006 (Table 4). When developing the DR-2006, a
food consumption rate recommended by the
Cabinet of Ministers of Ukraine was used. DR-
2006 regulates the content of '*’Cs and *°Sr in
several hundred types of foods, raw materials and
drinking water, and stipulates more than fifty var-
ious values of the permissible levels for each of
two of radionuclides.

DISCUSSION

The main cause of discrepancies between the dis-
cussed standards are different initial assumptions
adopted for the derivation of permissible levels and
the subjectivity of the risk perception (social factor
of the optimization problem). For example, the
Codex Alimentarius assumes that products import-
ed from countries affected by a radiological acci-
dent constitute 10% of the total food consumed in
the importing country (a “10-fold dilution). Dual
standards of the European Union reflect the unac-
ceptability for the economically prosperous popu-
lation of the import of foodstuffs with the '**Cs and
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Ta6nuusa 4

3HayeHHA foNyCTUMUX PiBHIB NUTOMUX aKTUBHOCTEN pagioHyknigie *7Cs ta °°Sr B oKpeMMUx NpoayKTax xapuy-

BaHHA Ta NUTHiN Boai (3rigHo 3 [1IP-2006)
Table 4

Acceptable levels of specific activity of *’Cs and °°Sr radionuclides in selected food products and drinking

water (according to AL-2006)

HaiimeHyBaHHS npoaykTy
Product Name

AP, Cs /AL, Cs AP, Sr /AL, Cs

Bk - kr' /Bq- kg’ Bk-kr' /Bq- kg’

3epHO NPOOBObYE, Y T.4. MILEHWLS, XMTO, OBEC, SYMiHb, NPOCO, FPEeYKa, PUC, KyKypya3a, COpro 50 20

Ta iHLUi 3epHOBI KyNbTYpY

Food grains, including wheat, rye, oats, barley, millet, buckwheat, rice, maize, sorghum and others

Cvipe ToBapHe MOJOKO [iy1sl MPOMMCTIOBOT Nepepobky (KpiM NpOayKTiB AUTHHOTO XapuyBaHHS), 100 20
MOJIOKO pifike Ta BEPLLKM, CUPOBATKa MOJIOYHA; NPOAYKTU KMUCIOMOMOYHI, Y T.4. CUPK CBIXi, iorypTu,

JiOrypTHi NpoAyKTX, AECEPTM KMCIIOMOJIOYHI CBiXi, HAroi KMCNIOMOMIOYHI Ta iHLLi; NpoayKTH, BUpOONEHi

Ha OCHOBI MOJIOKA Ta BEPLLKIB, Y T.4. 3 10[aBaHHSIM HEMOJIOYHIX KOMIOHEHTIB (MOPO3VBO, BUrOTOB/IEHE

Ha OCHOBI MOJ10Ka 41 BEPLLKIB, TOPTM 3 MOPO3MBA, HAMOI MOJIOYHI, IECEPTU MOJIOYHI Ta HLLE)

Raw milk for industrial processing (except baby food products), liquid milk and cream, milk whey;

cultured dairy products, including cheeses, yoghurts, yoghurt products, sour milk drinks, dairy

desserts, etc.; products made of milk and cream, including those with non-dairy components added

(ice cream based on milk or cream, ice cream cakes, milk-based drinks, dairy desserts, etc.)

M’sico 3abiliHux TBApUH, NTULY (CBIXE, OXONOXEHE, 3aMOPOXeHe) 6e3 KICTOK Ayisi IPOMMCIIOBOI 200 20
nepepobKu, M’SCO, Xap4oBi CybnpoayKTH (y T.4. KULIKM-CUPEL, KPOB Xap4oBa) 3abiiHuX TBapuH
Ta CBIlCbKOT NTWLLi CBiXi, 3aMOPOXEHi, pi3HIX criocobis 06pobku; NpoayKTy ix nepepodku, y T.4.

HaniBdabpumkaTi, roToBi NPOMYKTY, KOBOACK, KOHCEPBI M’SICHI Ta M’SCO-POC/NHHI

Meat of livestock, poultry meat (raw, chilled, frozen) boneless for industrial processing, edible offal
(including raw intestines, blood) of livestock and poultry fresh, frozen, or processed, including

ready-to-use products, sausages, canned meat

lpnbw Ta Aroay AMKOPOCHi CBiXi, 3aMOPOXeHi, KOHCEPBOBAHI 500 50
Raw, frozen or canned wild mushrooms and berries

lpnbu Ta sroay AMKOPOCHi CyLLEHi 2500 250
Dried wild mushrooms and berries

Bopa nutHa (3 nig3emMHnX mXepen NUTHOro BOAONOCTaYaHHs BOAA HOPMYETLCS | 33 BMICTOM NMPUPOSHMX 2 2
pagioHykigjB)

Drinking water (naturally occurring radionuclides are regulated in water from ground sources)

['0TOBI NPOAYKTH AMTAYOrO XapyyBaHHs, CyXi MOJIOYHI CyMiLLi 40 5

Ready-to-use infant foods, infant formula

134Cs ta '37Cs By, HiXX HOPMaTUBU KPaiHU-EKCIIOPTE-
pa. 3 HE3PO3YMIiTUX TIPUYNH LIeH TIPUHILIMIT HEe 3aCTOCO-
BYETbCSI €BPOCOI030M [0 PaliOHYKIiAiB YOPHOOUIHCh-
KOTI'O MOXOIXKEHHS.

Miroui HopMaTtusy 11 Cs B MpoOLyKTaxX XapuyBaHHS
MOXHa 3iCTaBUTU 3 aKTHUBHICTIO TPUPOJHOrO Kajilo B
JESKMX MTPOAYKTaX XapyyBaHHs Ta B Tijli sroauHu. [Tuto-
Ma aktuBHicTh “K y cKkjami mpUpogHOTo Kajlilo CTaHO-
BUTh 6J13bKO 30,5 Bk e r'. TunmoBuMii BMiCT KaJliio B Ky-
pasi cTaHOBUTH 13 rpaM KaJilo Ha Kijorpam, B KBacOJIi —
11 rpam KaJiito Ha Kijorpam, a B cupi — 7 rpam KaJlito Ha
Kizorpam. TaKUM YMHOM, IIPUPOIHA MUTOMA AKTUBHICTh
YK B LIMX MpoayKTax JIeXuTh y miarnaszoni 200—400 bk-kr'.
J1030Bi KoedillieHTH TepopaJbHOro HaaxomkeHHs K
ta '¥'Cs mocuTh OJM3bKI, i WIS H10pociaol pedepeHTHOI
JIOOVHMU CTAHOBJATH, BigmosimHo, 6,2:-10° Tta 1,3-107
3p-bk'. I1py 11bOMY BMICT KaJjiilo B Tijli JIOAMHU Ta TBa-

137Cs content, which exceeds the standards of the
exporting country. It should be noted that a reason
why EU does not apply a same principle to
Chornobyl radionuclides is still unclear.

Current standards for the '*’Cs content in foods
can be compared with the activity of natural potas-
sium in some foodstuffs and in the human body.
The specific activity of “K in the naturally occur-
ring potassium is about 30.5 Bq ¢ g'. Typically, the
dried apricots contain 13 grams of potassium per
kg, beans — 11 grams per kg, and cheese — 7 grams
per kg. Thus, the specific activity of “K in these
products is within the range 200—400 Bqkg'.
Dose coefficients in oral incorporation of “K and
¥Cs are close enough being of a value of 6.2:107
and 1.3-10° Sv-Bq!, respectively, for an adult refer-
ence person. The amount of potassium in the
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PYH XOPCTKO PEryJIOEThCS TOMEOCTa30M, B pe3yJbTaTi
4Oro TiJio moauHU Macoto 70 Kr MicTuth 6J13bK0 5000 bk
YK, 1110 pa3oM 3 iHIIMMUA IPUPOTHUME PaLiOHYKIiTaMu
B TiJli hopMye piuHYy e(PEeKTUBHY 103y BHYTPIIlIHLOTO OIT-
poMiHeHHs Ha piBHi 300 MK3B.

Maiixe Tpu AecITHUPiUYs MTOTOMY 3 MOMEHTY aBapii,
JlaHi IIXMPOKOMACIITAOHOTO paaialliiiHOTO MOHITOPUHTY
Ta YUCJIEHHI HAyKOBi JOCTiIXEHHS TEMOHCTPYIOTh, 1110
HasSIBHICTb PaiOHYKJIiIiB Y TOBapax, sIKi BUPOOISIOTHCS
ab0 MOXYTb BUPOOJSITHCS Ha IIOCTPaXKIaIUX TEpU-
TOpIsIX, TTOB’sI3aHa 3 HAA3BUYATHO MaJIUMU pamialliitHI-
MU pU3MKaMU JIJisl 3I0pOB’s HaceneHHs. Hanpuknan, 3a
JAHVMU ITOTOYHOTO pamialliifHOro MOHITOPUHTY, JOITyC-
TuMi piBHi BMicTy ¥’Cs, 1o BctaHosieHi B [IP-2006, me-
peBHIlIeHI MeHIe, HiXX y 1,5 % npob KOHTPOIbOBAaHUX
MpoayKTiB xapuyBaHHs (puc. 1). Haituacriie nepesu-
meHHs BMmicty ’Cs piBHiB JP-2006 crioctepiraetbes B
JUKOPOCIUX Iprubax Ta MOJIOL 3 MPUBATHUX MiICOOHUX
rocniogapctB y PiBHeHcbKil, 2KutoMupchkiii tTa Bo-
JIMHCBKIilt 00J1aCTSIX.

Ha nymky aBTOpiB, HasiBHAa MOHITOPMHIOBA CTaTUCTHU-
Ka MiIKpeciaoe HeaaeKBaTHICTh iCHYI0UYOI YCKIaaHEeHOL
cucteMu HopMatusiB JP-2006 motoyHuM mnoTpebam
panioyioriyHoro 3axucty B YKpaiHi. SIk mpaBuio, 3a0e3-
Me4YeHHs pafialiiiHol 0e3MeKU He € MeplLIoYeproBoOlo
npobyseMoro 6e3neku ToBapiB. Hampuknan, ais xapyo-
BUX OPOAYKTIB HAMOIIbLI MPIOPUTETHUMU MOXYTb OYyTU

human body is strictly regulated by homeostasis.
As a result, a 70-kg human body contains of about
5000 Bq of “K, which together with other natural
radionuclides in the body results in the annual
effective dose of about 300 uSv.

Almost three decades since the Chornobyl acci-
dent the results of the large-scale radiation mon-
itoring and the numerous scientific studies show
that radionuclides in commodities produced or
possibly produced it the affected territories are
associated with an extremely low radiation risk
for the health of population. For example,
according to the data of the routine radiation
monitoring, the DR-2006 '*'Cs permissible levels
of content have been exceeded in less than 1.5%
of tested food samples (see Fig. 1). The ’Cs con-
tent is exceeding the DR-2006 levels most often
in wild mushrooms and in milk from the private
sector in Rivnensky, Zhytomyrsky and Volynsky
regions.

Authors believe that the available monitoring
statistics highlights the inadequacy and dispropor-
tional complexity of the existing DR-2006 stan-
dard. Nowadays, as a rule, the radiation safety is
not a primary concern in the safety of goods and
commodities. For example, the chemical and
microbiological safety may have the highest prior-
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PucyHoOK 1. Po3nogin micty *’Cs y npo6ax M0N0Ka, BUKOHAHMX Y PaMKax NacnopTu3auii HaceseHux nyHKTis
VKpaiHu, Wwo 3a3Hanu pagioaKTMBHOTro 3a6pyaHeHHA BHacnigok aeapii YAEC

Figure 1. Distribution of *’Cs content in milk samples performed within a framework of certification of
Ukrainian settlements contaminated due to the Chornobyl accident
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ix XiMiyHa Ta MiKpoOiojoriyHa Oe3rneka, a JJIsl POMUC-
JIOBHX TOBapiB — TEXHiYHA Ta IMOXexXHa Oe3reKa.

VYkpaiHa njaHye NOBHY iMILIEMEHTALIiIO PEryII0I04YnX
BUMOT €Bpocoio3y B Mexax [loroBopy mpo €BpOiHTEr-
paiito. BinMiHHOCTI MiX HOpMaTMBaMu YKpaiHU Ta
€Bpoco103y, IKi 00MEXYIOTh BMIiCT PaJiOHYKIIiliB y TO-
Bapax, He MaloTh IPUHIIUIIOBOIO XapaKTepy, aje iCHY-
1o4i B YKpaiHi Ta €Bpocolo3i Mmigxoau A0 peryJIroBaHHS
BMICTY pafiOHYKJTiZIiB y TOBapax MOTPeOyIOTh YI0CKOHA-
JieHHs. binbi Toro, 6axkaHo rapMOHi3yBaTH TaKi ITiIX0-
JIM Ta HOpMAaTUBU Ha 1X OCHOBI MixK yciMa KpailHaMu-4Jjie-
Hamu COT.
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ity for foods, while the technical and fire safety
may be crucial for the industrial products.

In accordance with the Treaty on European inte-
gration, Ukraine will implement the requirements
of the EU legislative and regulatory documents.
Although the differences between Ukrainian and
EU standards regulating the content of radionu-
clides in commodities are not fundamental in
nature, their scientific basis and practical approach-
es should be improved and consolidated. Moreover,
the harmonization of such standards among all
WTO members is also a first-priority task.
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