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STATE AND DYNAMICS OF THE RADIATION CONTAMINATION OF FOODSTUFFS
FOR CHILDREN IN THE CHERNOBYL ZONE OF BELARUS ACCORDING TO THE
DATA FROM LOCAL RADIATION CONTROL CENTRES
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Abstract

Since 1991 to 1993 the Institute of Radiation Safety "Belrad" implemented systematical investigations of the
¥Cs-contamination of local foodstuffs in the Chernobyl zone of Belarus that covers over 20% of the terri-
tory of the republic. These investigations were implemented on the basis of the data of measurements
received by the Institute "Belrad" from local radiation control centers (LRCC) on locally produced food-
stuffs,organized and operated by it. The implemented comparison of data from LRCC on the *’Cs-contami-
nation of milk during 10 years (from 1993 to 2002) showed that there was no significant percent of
Republican permissible levels ("RDU") excess in milk. This percents remains permanently at the level of 8
to 10% and according to the data from LRCC of Brest region,there is tendency to its increase from 20.8%
in 1997 to 23.3in 2002. The ""Cs-contamination of forest products is also significant. Its contribution to
the internal exposure is 40%. The permanent consuming of foodstuffs contaminated with Cs causes the
radionuclide concentrations in children that are dangerous for their health. All these facts testify about the
necessity of the intensification of protective measures against the "’Cs entry in local foodstuffs.

Key words: local radiation control center,average volume activity percent of RDU excess,'¥Cs accumula-

tion in the organism, anti-radiation protective measures.

INTRODUCTION

Since 17 year after the Chernobyl disaster the sit-
uation with radionuclide contamination of food-
stuffs, produced and consumed in the Chernobyl
area of Belarus (20% of its territory) has remained
rather serious. According to the data of the
Ministry for Public Health Services of Belarus,
there were 300 settlements registered in 2002 from
which data on the excess of the Republican per-
missible levels (RDU-99) on the ""Cs-concentra-
tion in milk from private farmsteads were received.
The excess of RDU-99 on “Sr content in milk was
registered in 66 settlements.

The ""Cs contamination of products from forest
(mushrooms,berries,game) are peculiar by the high
percent of RDU-99 excesses in analysing samples
as well as by very significant activity values - 10-
fold and over than permissible level. All that
resulted in internal radiation burden of children of
the Chernobyl zone up to 40%.

Basically the internal radiation burden in children
of the Chernobyl zone of Belarus resulted by the
significant "’Cs contamination of milk from pri-
vate farmsteads, of products from forest and other
locally produced foodstuffs reaches about 80% to
90% of internal radiation dose taking into account
the external radiation background.

BBEJEHUE

Cuycrss 17 nmer nmocyie YUepHOOBLIBCKON KaTacTpOdb
CUTYyaIusl ¢ 3arpsi3HEHUEM PAJIMOHYKJIHJIAMU TTPOIYK-
TOB TUTAHUS, TPOU3BO/UMBIX U MTOTPebJisieMbix B Uep-
HOOBLIbCKOW 30HEe bemapycu, cocraBisioniein 6osee
20% ee TEPPUTOPHM, OCTAETCS JTOCTATOYHO CEPHE3HOIN.
Tak, o manapiM Mua3apaBa beaapycu B 2002 1. ObI-
Jio 3apeructpupoBaHo okoJ0 300 HaceseHHBIX ITyHK-
TOB, M3 KOTOPBIX TMOCTYTHAJTN JaHHBIE O MPEBBINICHUN
Pecry6mkanckux gomyctumbix  yposaeit (P/1Y-99)
o cozxep:kanuio Cs B MOJIOKe M3 JUYHBIX TOJCO0-
HBIX XO0351CTB, n 66 HaceJTeHHBIX MYHKTOB - O TIPEBBI-
mennu P/1Y-99 no copep:xanuio *Sr.

3arpasnenne YCs gecnoit npoaykinun (rpu6os, ATo/,
MsICa JIMYM) OTJIMYAIOTCA KaK BBICOKUM TIPOIEHTOM
npesbimnenwii P/1Y-99 B anaansupyeMpix npobax, Tak
1 BeCbMa 3HAUYUTETHbHBIMU BEJWYNHAMU AKTUBHOCTH -
B 10 u GoJsiee pa3 BbIIIE JOMYCTUMOTO YPOBHSI. ITO B
COBOKYITHOCTH CO3/Ia€T BKJAJ BO BHYTPEHHIOIO 03y
o6yuenust gereit UepHoObLIbCKOI 30HBI 10 40%.

B mnienom BHYTpeHHSIST 7032 o6aydeHust gereit UepHo-
OBLIBCKON 30HBI bBemapycu, o0ycJOBJIEHHAS —CyIIe-
CTBEHHBIM 3arpsidHenueM '7Cs MoOJOKa W3 JUYHBIX
MOJICOOHBIX XO3SHCTB, IAPOB Jieca W JIPYToi MPOLyK-
M MECTHOTO TIPOM3BOICTBA, cocTaBisieT 10 80-90%
OT CyMMapHO# /03bl OGJy4eHUSI C YYE€TOM BHENIHETO
pajuaimonHoro ¢goHa.
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RESULTS AND THEIR DISCUSSION

For the last 10 years (from 1993to 2002) 114 thou-
sand samples of milk from private farmsteads have
been measured in local radiation control centers
(LRCC). These measurements show that since
1997 the percent of RDU excess has not changed
significantly in Gomel region and has remained at
the level of 8 to 10% but in Brest region it has
increased from 20.8% in 1997 to 23.3% in 2002
(figure 1) (Nesterenko V.B. et al.,2003).

PE3YJIbTATBI 1 UX OBCYKJAEHUE

3a mocaennmne 10 mer (1993-2002 rT.) B MECTHBIX IIEH-
Tpax paauannonHoro kourpoas (MIIPK) uccaenosano
6oJiee 114 Toicstd IPO6 MOJIOKA U3 JIMYHBIX MOJCOOHBIX
XO3SUCTB. JTU M3MEPEHUs TMOKA3bIBAIOT,YTO, HAUMHAS C
1997 r.,B ['oMesnbckoil 06JaCTH TTPOIEHT MPEBBIIEHUS
P/IY B MoJsioKe CyTecTBEHHO He MEHSeTCS M HaXOnT-
cs Ha yposHe 8-10%,a B BpecTckoil 061acTi OH yBesn-
uynscs ¢ 20,8% B 1997 r. mo 23,3% B 2002 r. (pucy-
Hok 1) (Hecrepenko B.B. u coasr.,2003).

FIGURE 1. EXCESS OF PERMISSIBLE LEVELS OF CONTAMINATION OF MILK FROM 1993 TO 2002
(ACCORDING TO LRCC DATA)
PUCYHOK 1. MPEBBILLEHME JJOMYCTUMBIX YPOBHEN 3APSIBHEHMS MOJOKA
B MEPMOL, C 1993 MO 2002 T. (MO JAHHbIM MLIPK)

The peculiarity of the dynamics of the change of
these parameters for settlements of the Belarusian
Polesye can be good demonstrated by the example
of the village Lugi of Luninets district of Brest
region. This village with the population of about
300 inhabitants is located in the area with the sur-
face "Cs contamination below 185 kBq,/m’
Before 1998 in the village Lugi there was perma-
nent decrease of the relative number of milk sam-
ples taken from private farmsteads with RDU
excess. Beginning with 1998 its increase from
20.7 in 1998 to 94.1% in 2002 was observed (fig-
ure 2).
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CBoeo6pasue MUHAMUKN W3MEHEHHS 3TUX TapaMeTpPOB
JUIS  yCJOBWH HaceJeHHBIX IyHKTOB bBesopycckoro
[Monecbss MOXHO TPOCJEAUTH Ha TPHUMEPE JI€PEBHU
Jlyrn Jlyamrerkoro paifoHa Bpectckoit obmactun. Jta
JIepeBHs ¢ HaceseHneM okojo 300 desoBeK pacmoo-
JKeHa Ha TEPPUTOPHUH C TTOBEPXHOCTHBIM 3arpsi3HCHU-
em '"Cs mamxe 185 xkbk /M’ Jlo 1998 r. B mepeBHe
Jlyru oTMeYasoch MOCTOSIHHOE CHWKEHUE OTHOCHUTETh-
HOTO KOJIMYECTBA TPOO MOJIOKA U3 JUYHBIX TOACO0-
HBIX X03saiicTB ¢ mpesbimernem PJ/IY. Haumnas c
1998 t. HabmomaeTcsl yBEJUYEHUE KOJUYECTBA TTPOO
¢ mpesbrmenneM PJ/IY (¢ 20,7% B 1998r. mo 94,1% B
2002 r.) (pucyHok 2).
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FIGURE 2. CHANGE OF THE PER CENT OF RDU EXCESS IN MILK IN THE VILLAGE LUGI AND LUNINETS DISTRICT
(ACCORDING TO LRCC DATA)

PUCYHOK 2. U3MEHEHME MPOLIEHTA MPEBBILLEHMS PAY B MOJIOKE B [EPEBHE J1YTW1 1 B JTYHVMHELIKOM P-HE
B LIEEJIOM (MO AAHHBIM MLIPK)
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The analysis of measurements of 7 LRCC of
Luninets district, where village Lugi is located,
also demonstrates the increase of the percent of
samples with RDU excess from 23.4% in 1998 to
38.6% in 2002 (figure 2).

The same character of the change takes place for
the average activity of milk probes in the village
Lugi following the years. From 1993to 1998 there
was significant decrease of the average volume
activity of milk in that settlement from 160 Bq /1
in 1993to 71 Bq /1l in 1998. Beginning with 1998
the average volume activity of milk began to
increase and reached 166 Bq /1l in 2002, i.e. the
level of 1993 (figure 3).

Anamm3 paspix usMmepermnit 7 MIIPK Bcero Jlynu-
HelKOro paifona, B coCTaB KOTOPOIO BXOAUT JePEeBH:
Jlyrn, Tax:xe MOKa3bIBaeT BO3PACTaHNE IIPOLEHTA IPOO
¢ npepbimenueMm PY ¢ 23,4% B 1998 r. g0 38,6% B
2002 r. (pucynox 2).

AHaAJOTHYHBIN XapaKTep M3MEHEHUs 10 TOo[aM HMeeT
MEeCTO U JIJISI CPeflHell aKTUBHOCTHU TIPO6 MOJIOKA B Jie-
pesue Jlyru. C 1993 mo 1998 r. mpousoniio omyTu-
MOe CHIDKEHHE cpefteil 00beMHOIl aKTUBHOCTH MOJIO-
Ka TI0 3TOMY HaceJeHHoMy IyHKTY ¢ 160 Bk /a1 B 1993
jno 71 Bk /B 1998 r.,a naunnas ¢ 1998 r. cpenuss
00beMHAsT AaKTUBHOCTD MOJIOKA CTaJIa BO3PACTaTh U JI0-
crursia B 2002 v. 166 Bk /a,1.e. yposus 1993r. (pu-
CYHOK 3).

FIGURE 3. CHANGE OF THE AVERAGE VOLUME ACTIVITY OF MILK IN THE VILLAGE LUGI OF LUNINETS DISTRICT
FROM 1993 TO 2002 (ACCORDING TO LRCC DATA)

PUCYHOK 3. M3MEHEHME CPEOHEA OBBEMHOM AKTMBHOCTM MOJTOKA B LEPEBHE J1YTU NIYHMHELIKOTO P-
HA B 1993-2002 IT. (JAHHbIE MLIPK)
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In the village Olmany in Stolin district of Brest
region located on the territory with the contami-
nation range from 37 to 370 kBq,/m? (population
above 1200 persons) the average volume activity
value of milk exceeds 100 Bq /I annually having
the tendency to the increase after 1998 (figure 4).
High maximal activity values of milk (from 1000
Bq/1 to 3000 Bq/1) were annually registered
there with significant increase of the relative num-
ber of milk samples with RDU excess from 25%
in 1998, to 59.1% in 2001, and to 41.6% in 2002
(figure 5).

B Cronunckom paitone Bpectckoii o61acti B iepeBHe
OJibMaHbl, PACTOJIOKEHHON HA TEPPUTOPHUU C 3arpsis-
HenueM ot 37 no 370 kBx /M (koamdecTBO KUTeJeH
- 6osiee 1200 yesoBek) BeamunHa o6beMHOI cpejHeil
aKTMBHOCTH MOJIOKa eskerojHo mnpesbimaer 100 Bk /a
¢ TeHjeHnuei ee Hapacranus nocae 1998 r. (pucynok
4). 31eCh €KEroHO PETUCTPUPYIOTCS BBICOKUE BEJIH-
YMHbI MaKCUMAaJIbHOI aKTUBHOCTU MoJioka - oT 1000
bk /a1 mo 3000 bk ,/n. CyimecTBeHHO BO3POCJO B 1.
OJibMaHbl OTHOCUTETHHOE KOJUYECTBO MPOO MOJIOKA C
npesbimeneM PIY: ¢ 25% B 1998 mo 59,1% B 2001
n 41,6% B 2002 1. (pucynok 5).

FIGURE 4. CHANGE OF THE AVERAGE VOLUME ACTIVITY OF MILK IN THE VILLAGE OLMANY OF STOLIN DISTRICT
FROM 1993 TO 2002 (ACCORDING TO LRCC DATA)

PUCYHOK 4. M3MEHEHWE CPEOHE/ OBBEMHOW

AKTMBHOCTM MOJTOKA B AEPEBHE OJIbMAHBI

CTOJIMHCKOTO P-HA B 1993-2002 IT. (DAHHBIE MLIPK)
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FIGURE 5. PER CENT OF RDU EXCESS IN MILK PROBES IN THE VILLAGE OLMANY OF STOLIN DISTRICT
(ACCORDING TO LRCC DATA)
PUCYHOK 5. MPOLIEHT MPEBBILLEHMS POY B MPOBAX MOJTOKA B OEPEBHE OJTIbMAHGI
CTOJIMHCKOTO P-HA (OAHHBIE MLLPK)
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According to the results of the measurements
made by LRCC the same situation takes place in
some other districts and settlements of Gomel
region located on contaminated with radionuclides
territories. According to the LRCC data, begin-
ning with 1999 the tendency to the increase of the
average volume activity value of milk was
observed in the village Skorodnoye of Yelsk dis-
trict: from 54 Bq,/1 in 1999 to 79% in 2002 (fig-
ure 6). At that period there was increase of the rel-
ative number of milk probes with RDU excess
from 9.2% to 28.8%.

AnanornyHasi cuTyanus 1O pe3yJabTaTaM H3MepeHUun
MIIPK wna6mosaercss u 10 HEKOTOPBIM paiioHaM u
HaceJeHHBIM IIyHKTaM T'omeabckoit o6aactu,
PACIIOJIOJKEHHBIM HA 3arpsi3HEHHON PaJUOHYKJIUIAMI
tepputopun. B gepeBne Cxopoanoe Emabckoro
paifona 1o maHHBIM pacnojoxkeHHoro tam MIIPK,
HaumHast ¢ 1999 r., Takke HamMeTmjach TEHIEHIUS K
YBEJUYEHUIO  CPEIHEero  3HaveHuss  OObEMHOU
aKTUBHOCTU MoJoKa: ¢ 54 bx/n B 1999 no 79 bk /n
B 2002r. (pucynok 6). 3a aTOoT Ke TEpPHUOA
YBEJINYNUJIOCD M OTHOCUTEJDbHOE KOJUIECTBO Hp06
MOJIOKa ¢ mpeBbimenueM P/IY ¢ 9,2% mo 28,8%.
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FIGURE 6. CHANGE OF THE AVERAGE VOLUME ACTIVITY OF MILK IN THE VILLAGE SKORODNOYE OF YELSK DISTRICT
OF GOMEL DISTRICT FROM 1993 TO 2002 (ACCORDING TO LRCC DATA)

PUCYHOK 6. M3MEHEHME CPEAHEN OBBEMHOM AKTUBHOCTM MOJIOKA B LEPEBHE CKOPOJOHOE EJTbCKOTO PAUOHA
TOMESIBCKOM OBJIACTM B 1993-2002 IT. (LAHHBIE MLLPK)
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According to the data submitted by another LRCC
of Gomel region,the principle decrease of the level
of the average volume activity of milk and the re-
lative number of probes with RDU excess have be-
en not observed for the last 4-5 years. According
to the data from the LRCC Slobodka of Kalinko-
vichi district, since 1999 some tendency to the re-
duction of the average volume activity of milk, ta-
ken from the private sector, from 173 Bq,/1 to 101
Bq /1 has been observed due to the active protecti-
ve measures. But in a whole this value remains
nowadays at the level of the permissible limit (100
Bq /1) and has not decreased from 2001 to 2002.In
all districts of Belarus contaminated with radio-
nuclides,about 10% of milk is produced in private
farmsteads with excess of the normative. The milk
produced in private farmsteads is used mainly for
own needs and it is dangerous for the health of
inhabitants of the Chernobyl regions of the repu-
blic,especially for children.

In the zone of the Belarusian Polesye the main reason
of high absolute contamination levels of milk are the
high values of the coefficients of the *"Cs-transfer in-
to plants and therefore into fodder for cattle.

For the settlements located in the forest districts
the high levels of the contamination of milk from
private farmsteads and the percents of RDU excess
in it is determined by the grazing of cattle and the
preparation of fodder in forests contaminated with
¥Cs more significantly than the territories with-
out forests.

The above mentioned uneven character of the con-
tamination of milk from private farmsteads fol-
lowing the years and the absence of its reduction
and sometimes even increase during 3-4 last years is
connected to the intensity of protective measures
against the "Cs-contamination of milk. So,begin-
ning with 1996, when in some settlements in priva-
te agricultural sector the protective measures (i.e.
new grassing and provision with clean pastures,de-
livery of ferrozine additions to mixed fodder) were
begun to be financed and applied, the decrease of
milk contamination with ""Cs occurred.

[IpuHIMNIMATHPHOTO yMEHbIIEHUS 3a TocaenHue 4-5
JIET YPOBHS 0OBEMHOI CpeIHEll AKTUBHOCTH MOJIOKA 1
OTHOCHUTEJTBHOTO KOJMYECTBa MPOO € MPEBBINICHIEM
PAY wne mpocMmaTpuBaeTcsd U IO JAaHHBIM JAPYTUX
MIIPK Tomenbckoit o6aactu. Tak, mo JaHHBIM
MIIPK B nepesre Cro6onka KammHkoBHYCKOTO paiio-
Ha ¢ 1999 r. Gnaromapst aKTUBHBIM 3alUTHBIM MepaM
HAMETHJIACh HEKOTOPAs TEHJCHIINS K CHIKEHUIO 06be-
MHOH cpeJlHeil aKTUBHOCTU MOJIOKA W3 YaCTHOTO CEK-
Topa ¢ ypoBus 173 bk /a1 no 101 bk /a. Omnraxo, B
IIEJIOM 3Ta BEJWYMHA OCTACTCS HA CETOAHSIIHUN /I€HD
Ha yPOBHE JOIyCTHMOro npegena sarpsasuenus (100
bk/n) u B teuenne 2001-2002 rr. He yMeHbIIN-
Jach.Bo Bcex 3arps3HeHHBIX PAANOHYKJIWIAMU Panio-
Hax Bemapycu m0 10% MOJIOKA B JMYHBIX MOACOOHBIX
X034#cTBaX MPOU3BOANUTCS C IIPEBBIIIEHUEM HOPMATH-
Ba,IPUYEM MPEUMYIIECTBEHHO [IJIST INYHOTO TTOTPedJIe-
HUS, 9TO TIPE/ICTABJSIET OMACHOCTD [IJIST 3/I0POBBS KH-
tesiell UepHOOBLIBCKIX PETHOHOB PeCIyOJIHKU, 0CO-
GEHHO /14 JIeTel.

B 3ome Benopycckoro [losiecnst onpezestronieit TpUImHON
BBICOKUX aGCOJIOTHBIX YPOBHENl 3arpsi3HEHUs MOJIOKA SIB-
JISTIOTCS BBICOKME BeJIMYMHBI Tiepexofa 'Cs B pacTeHust u
COOTBETCTBEHHO B KOPMa JIJIsT KPYITHOTO POTaToro CKOTA.

[l HacesleHHBIX IYHKTOB, PAcIOJIOXKEHHBIX B paiio-
HaX JIECHBIX MAaCCUBOB, BbICOKHE YPOBHM 3arpsi3HEHUS
MOJIOKA W3 JIMYHBIX TOJCOOHBIX XO3SUCTB W TPOIEHT
npesbieHnst B Hem PJIY omnpexpensiiorcss BbIacoMm
CKOTa M 3arOTOBKOI KOPMOB B JIECHBIX 30HaX,KOTOpPbIE
3arpsisHennl 'YCs ropasio 3HaYMTEIbHEE, YeM He3aHs-
ThIE JIECOM TEPPUTOPUN.

OTMeYeHHDBII BbITIEC HEPABHOMEPHBIN XapaKTep 3arpss-
HEHUS MOJIOKA U3 JIMYHBIX MMOJACOOHBIX XO3SWCTB 110 I'O-
JlaM U OTCYTCTBHE €TO CHVKEHUS, a B HEKOTOPBIX CJIy-
yagx Ja’ke HapacTaHue B mocaennne 3-4 Tofa,aaeKBar-
HO CBSI3aHO C MWHTEHCHBHOCTBIO 3aIl[UTHBIX MEp MPOTUB
sarpssuenust ’Cs. Tak,naunnast ¢ 1996r.,Korzma mo ot-
JICTTBHBIM HACEJIEHHBIM TTYHKTAM B YaCTHOM CEKTOpe
CETbCKOXO03SHCTBEHHOTO MTPOU3BO/ICTBA Hava u (hUHAH-
CUPOBATbCS U IPEAIPUHUMATHCA 3aluTHble Mepbl (1e-
pesanyskenne u obecriedeHne YUCThIX MacTOMII, TOCTaB-
Ka (peppOIMHOBBIX A00aBOK K KOMOMKOPMaM), B HHX
HAYAJOCh CHIDKEHUE 3arpsisHeHnst MoJsioka ' Cs.
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Beginning with 1999 to 2000 the protective mea-
sures for overcoming the milk contamination in
the private sector were diminished because of the
lack of financing. The delivery of ferrozine was
terminated; the explanatory work among the po-
pulation was weakened etc. That provoked the
increase the '"Cs-contamination of milk in private
farmsteads following the years.

As it is known, more than 20% of forests of Bel-
arus were subject to the radiation contamination
over 37 kBq,/m2. In connection with the scales
of the contamination of forests children receive
significant portion of internal exposure (up to
40%) consuming highly radioactively contamina-
ted forest products: berries,mushrooms,in hunters'
families these is also game. As a result in settle-
ments of the Chernobyl zone the significant *’Cs-
contamination of milk is combined with the signi-
ficant contamination of the forest products.

So according to the data from LRCC in Olmany vil-
lage, in 2000-2001 the 100% of submitted mushroom
samples had the ¥Cs-concentration above the permissi-
blelevel (370 Bq,/kg),whereas the average activity ex-
ceeded 3000 Bq,/kg. At the period all samples of dri-
ed mushrooms in that village had also the contamina-
tion above RDU-99, the average specific activity of
those probes reached 25000 Bq,/kg,i.e. 10 times high-
er than the permissible level (2500 Bq,/kg). At thesa-
me time the contamination above RDU-99 had 50% to
90% of the bilberry samples submitted to measure-
ments to the LRCC in Olmany village.

When analysing the data from LRCC of Brest and
Gomel regions relating to the percent of the con-
tamination of samples of all foodstuffs above the
permissible norms during 10 years (from 1993 to
2002) it is clear that beginning with 1999 in Brest
as well as in Gomel region there was a tendency
to increase of the relative number of samples with
excess of the permissible "Cs-concentration levels
in foodstuffs (figure 7).

Haumras ¢ 1999-2000 rr. B cBsA3M ¢ HeOCTaTKOM (-
HAHCUPOBAHUS 3all[UTHbIE MEpPbI, HANPABJIECHHbIE Ha
IPEO/IOJIEHNE 3arpsI3HEHHS MOJIOKA B 4AaCTHOM CEKTO-
pe, 6puIn ocsabJeHbl: Gbljla TOJTHOCTBIO IPEKpAleHA
nocraBka (eppoIHOB, 0CIa0IeHa PA3bSICHUTETbHAS
paboTa ¢ HaceJeHUEM U T.J. ITO COCOGCTBOBAJIO yBe-
JIMYEHUIO 0 TojiaM 3arpsisHenust '7Cs MoJOKa B JINY-
HBIX T10/ICOGHBIX XO3SHCTBaX.

Kak wusBectHo, 60stee 20% miomaau jiecoB Bemapycu
MO/IBEPTJIOCH PAJAMOAKTUBHOMY 3arpsi3HEHUIO Bbilie 37
kbk/M’. B c¢Bsg3u ¢ MaciiTaGHOCTBIO 3arps3HeHHs
JIECHBIX YTOAWN CYyUIECTBEHHBII BKJAJ BO BHYTPEH-
HI0I0 103y o6ayuenns gereii (1o 40%) BHOCHT TIOTpE-
6JieHre CUJIbHO 3arpsi3HEHHON PAJMOHYKJIUIAMU JIEC-
HOW TPOAYKIIUU: STOJ, TPHOOB,a B CEMbSIX OXOTHUKOB
- W Msica JiecHOW amun. B pesyJsibrarte B HaCcEeJIEHHBIX
nyHKTax YepHOOLLTbCKOI 30HBI bBemapycn Ha 3HAUH-
TeabHOe 3arpsisHeHne Cs MOJIOKA HaKJAJIbIBAETCs
CYIIECTBEHHOE 3arpsi3HEHHe JapoB Jieca.

Tak,mo ganusim MIIPK B nepesre Oubmannr B 2000-
2001 rr. 100% 1po6 cBexxuX TPUGOB, IPEACTABIEHHBIX
Ha aHaju3,uMeJsio cojepkanue "Cs BbIIIE AOIMYCTHMO-
ro yposus (370 Bk ,/Kr),nmpu 9TOM CpeHsIS NX aKTHB-
HocTh mpeBbimana 3000 Bk,/kr. B ator ke mepuon
Bce MPOOBI CYIIEHBIX TPUOOB B 3TON [epeBHE TaKKe
nmesn 3arpsisenue Boiie P/IY-99,cpennss ynenbHas
aKTUBHOCTDb 3TUX 1IP06 jocturana 25000 Bk /kr,T.e. B
10 pas Bbime gomycrumoro yposus (2500 Bk /kr).
OnnoBpemenHo 3arpsisienue Boiie P/Y-99 umenn ot
50% 10 90% 1po6 YepHUKH, IPEACTABIEHHBIX Ha U3Me-
peans B MIIPK n1. Ombmanb.

[Ipu ananuze panabix MIIPK Bpecrckoit u Tomesnn-
CKOi1 o6J1acTeil TI0 IPOIIEHTY 3arpsI3HEHUS BBIIIE JIOITY-
CTHMBIX HOPMATHBOB TPO6 BCEX MPOAYKTOB MUTAHUS
3a 10 zer (¢ 1993 o 2002 r.). Buano,uro,Haunnag c
1999 r. kak B Bpecrckoit, Tak u I'omMesnbckoit o6ract,
HAMETHJIACh TEHAEHINS K YBEJUYEHUIO OTHOCUTETIBHO-
ro KOJUYECTBA TPOO € MPEBBINEHUEM JOMYCTUMBIX
ypoBHeil copep:xanus 'Cs B MNPOAYKTaX ITUTAHUS
(pucynox 7).

FIGURE 7. EXCESS OF PERMISSIBLE LEVELS OF CONTAMINATION OF MILK FROM 1993 TO 2002
(ACCORDING TO LRCC DATA)

PUCYHOK 7. MPEBLILLEHVE AOMYCTUMBIX YPOBHEN 3AMPSI3HEHMS BCEX MPOAYKTOB MATAHKS B MEPMOL
C 1993 MO 2002r. (MO OAHHBIM MLIPK)
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The data mentioned in this article testify that in
some settlements on the territories of Belarus con-
taminated with radionuclides as a result of the
Chernobyl catastrophe the protective measures,
directed to the reduction of the radionuclide entry
into foodstuffs, were groundlessly weakened. It,
especially, regards to the agricultural activity in
the private sector where the children are exposed
to the direct "attack" from the foodstuffs contam-
inated with radioactive materials of local origin.

Nowadays the anti-radiation protective measures
should not be weakened but intensified under the
enough provided extent of funding. The set of
protective measures in the private agricultural sec-
tor should be applied into practice in the following
directions:

* providing cattle with clean pastures and con-
trolling the preparation of clean fodder for private
farmsteads by the local authorities;

* providing private farmsteads to the required
extent with fodder enriched with sorption addi-
tives;

* delivery of milk separators to the settlements
where RDU-99 excesses in milk are registered by
local centres and state services and introducing the
required skills of milk separation among the local
population that guarantees the significant reduc-
tion (from 5 to 7 times) of the radionuclide con-
centration in the final diary products received
after milk separation; due to the help of the
German and Belgian Chernobyl initiatives the
Institute "Belrad" delivered the separators to 25
settlements, the data of RDU-99 excess in milk
come from;

* organisational and financial provision of training
the population and local leaders how to work in
private farmsteads and forests on the radio con-
taminated territories, how to decontaminate mush-
rooms, fish and game from radionuclides, how to
implement methods of milk separation;

* regular WBC-monitoring of the "’Cs body con-
centration in inhabitants of the settlements, the
data of RDU-99 excess in milk and other food-
stuffs come from; basing on this information the
determination of the persons who need rehabilita-
tion and should take pectin preparations for the
decontamination of the organism from radionu-
clides; the absolute efficiency of the use of pectin
preparations for the decontamination of the organ-
ism from radionuclides was proved by the
Institute "Belrad" works.

Under conditions of wide '"Cs contamination of
forest products (mushrooms, berries, game) it is
necessary to fix attention at the developments of
the Forest Institute of the National Academy of
Sciences of Belarus focused on creation of "bio-
logical barriers" with the low radionuclide con-
centration (due to fallen leaves, use of potassium
fertilisers and lignin) in soils in forests and some
simple ways of melioration, and to assess the pos-

[IpuBenennbie aHHBIE CBHJETEIBCTBYIOT O TOM, YTO K
HACTOSINEMY BPEMEHU B Psijie HACEJICHHBIX IMyHKTOB Ha
3arpsI3HEHHBIX B pe3yJbrare YepHOOBLIbCKON KaTa-
cTpodbl TeppUTOpPUSX bBesapycn HeompaBJaHHO OcCJa-
6JieHbl 3allUTHbIE MEPbI, HAIIPABJIEHHbIE HA CHUKEHIE
MOTIAJIAHUST  PAVOHYKJIUJIOB B TPOAYKTHI TMUTAHUS.
OCOGEHHO 9TO KacaeTcsi CeJNbCKOXO3SICTBEHHOTO IPO-
M3BOJICTBA B YACTHOM CEKTOpE,T/Ie JETH TOABEPraioTCs
npsIMOil "aTake" cO CTOPOHBI 3arpsI3HEHHBIX PaMOHY-
KJTMJIAMH TIPOLYKTOB MUTAHUS MECTHOTO TIPOM3BOJICTBA.

[IporuBopasaranoOHHbIE 3alTUTHBIE MEPBI HA CETO[-
HSITHUI JIeHb HAJ0 HEe TOJHKO He OCJA0JSATh, HO WH-
TeHCU(PUIUPOBATH,00€CTICYNB UX JOCTATOYHOE (PUHAH-
cupoBanue. KoMmruiekc 3aluTHBIX Mep B YacTHOM
CETbCKOXO3SNCTBEHHOM CEKTOPE JOJIKEH PeaM30BbI-
BaThbCs B CJEMYIONUX HATIPABJICHUSIX:

* obecrievyeHre YacTHOrO CKOTa YMCTBIMM TTAcCTOUIIAMEI
U CEHOKOCAMW M KOHTPOJIb CO CTOPOHBI MECTHBIX BJa-
CTel 3aTOTOBKHU YUCTBIX KOPMOB JIJISI JIMYHBIX TIOJCO0-
HBIX XO3SICTB;

* obecrieyeHne B JIOCTATOYHON Mepe JMYHBIX 110/1C006-
HBIX XO3SICTB KOMOMKOPMaMH € COPOUPYIOIUMU [10-
6aBKaM;

* MocTaBKa CENapaTopoB MOJIOKA B HACEJEHHDIE TyHK-
TBI, B KOTOPBIX MECTHBIMH IIEHTPAMHU W TOCY/IapPCTBEH-
HBIMU CJTy>KOaM¥ PETUCTPUPYIOTCS TIpeBbimenust P/Y-
99 B MOJIOKE, U BHEJPEHUE CPEIN MECTHOTO HACETEHUS
KyJIbTYPBI CeTapaliuil MOJIOKa, KOTopasi o0ecreynBaeT
cymecTBeHHoe cHkenne (B 5-7 pas) comepskaHus pa-
JIMOHYKJIMJIOB B TIOJyYaeMOi TOcJie cemapalui KoHey-
HOll MoJiouHO# Tipoayknun; UuctutyT "Beapax” 6iaro-
Japst oMot YepHOOBIIbCKUX WHUIMATUB [epMaHun
n Benbrum obecrieyns OCTaBKYy CEMapaTropoB B 25 Ha-
CEJIEHHBIX MYHKTOB, U3 KOTOPBIX MOCTYIAIOT JaHHBIE O
npesbrmennn P/1Y-99 B mosoke;

* opraHm3alMoHHOE W (PMHAHCOBOE obeciiedeHne o0yde-
HUSI HACEJICHUST W MECTHBIX PYKOBOJUTEJEH MpaBUIaM
BeJIEHNST JIMYHBIX TOJACOOHBIX XO3SIHCTB U JIECOIIOJIbH30-
BaHUS Ha 3arpS3HEHHBIX PAAUOHYKJIHIAMH TEPPUTO-
PUSIX,METO/IaM OYNCTKH OT PAIUOHYKJIUIOB TPUOOB, PbI-
ObI 1 Msica JIECHOI JINYM,Cenapalii MOJIOKA;

* TIpOBEJICHNE PETYJISIPHOTO MOHUTOPHHTA Ha YCTAHOB-
kax CUY coxepskanust "Cs B opraHusme sKuTesieil Ha-
CEJIEHHBIX IYHKTOB, 3 KOTOPBIX MOCTYHAIOT JaHHBIE O
npesbimernn P/[Y-99 B Mosoke m ApyTmx TpOAyKTax
NUTaHUS, ¥ ONPE/IeIeHne Ha 9Toi ocHose sl (npeskae
BCETO JIETEN ), KOTOPBIE HYKAAIOTCS B O3[0POBJEHHN W
npreMe MEeKTHHOBBIX TTPETapaToB JJIsi OYUCTKH OPraHu3-
Ma OT PaJNOHYKJIIOB; 6e3ycioBHasl 3(h@PEeKTUBHOCTD
UCMOJIb30BAaHMS TIEKTUHOBBIX TIPENapaToB JJis OYHIIe-
HUSI OPTaHu3Ma OT PAJMOHYKJIUIOB U 037I0POBJIEHUS Jie-
Teit okazana pab6oramu Mucruryra "bBenpan’”.

B ycnoBusix maccoBoro sarpsisaerust 'Cs gapoB Jieca
(rpu6os, srox, Msica auum) CIeAyeT 0OpaTUTh BHUMA-
Hue Ha pa3paborknm MucturyTa neca HammonamabHOI
aKkajieMun Hayk Benapycu mo co3manuio B IOYBax Jiec-
HBIX MAaCCHBOB "OUOJIOTHYECKUX TEPETOPOJIOK" ¢ HU3-
KM COJiepyKaHneM PaAnOHyKaua0B (3a cyeT JMCTBEeH-
HOTO OTIa/1a, NCTIOJTb30BAHUS KAJIUUHBIX YI0OPEHUN 1
JINTHUHA) ¥ HEKOTOPBIX MPOCTBIX IPUEMOB MEJINOPH-
POBaHUS W OIEHUTHb BO3MOKHOCTU IMTUPOKOTO WX BHE-
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sibility of their wide introduction. As the corre-
sponding experimental works showed it imple-
mented by the Forest Institute such measures lead
to the significant decrease of the *"Cs-contamina-
tion of forest products (Ipatyev V.A.,2002).

CONCLUSION

Since 17 years after the Chernobyl catastrophe
despite of the processes of the '7Cs decay the con-
tamination of foodstuffs of local origin and forest
products with this radioactive isotope according to
the last data of LRCC has not decreased but in
some cases the tendency to its increase has
appeared in zone of Belarus recognised as contam-
inated after the Chernobyl NPP accident. It is
especially connected with settlements located on
the territory of the Belarusian Polesye. This situ-
ation is caused by following factors: a radionu-
clide location basically in upper soil lever, bio-
physical and physicochemical processes in the sys-
tem soil-radionuclide-plants stipulating the high
radionuclide accumulation by them, climatic con-
ditions in some years and, at last, a reduction of
the intensity of anti-radiation protective measures
in agriculture.

Measurements held in 170 thousand of children
from the zone of radiation contamination in
Belarus implemented by the Institute of Radiation
Safety "Belrad" on the mobile WBC units showed
significant and dangerous for health '"Cs-concen-
trations in their organism and the distinct correla-
tion between that accumulation values and the
Cs-contamination degree of foodstuffs. It is
proved by the simultaneous measurements of the
¥ Cs-contamination of foodstuffs consumed in
some families and by the measurements of that
radionuclide in their organism.

The protective measures, directed on prevention of
the radionuclide contamination of foodstuffs
should not be weakened nowadays but on the con-
trary intensified. It is especially concerning
arrangements in private sector of agriculture and
forestry.
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apenusi. Kax mokaszanu BbinoJHeHHbie VHCTUTYTOM
Jleca COOTBETCTBYIOIINE IKCIIEPUMEHTAJbHbIE PAOOTBHI,
TaKue MEPOIPUSITHS IPUBO/ST K CYIIECTBEHHOMY CHU-
JKeHMIo  3arpsisHeHns  '"Cs  JecHOH MPOAYKITNN
(Umatpes B.A.,2002).

3ARJIOYEHUE

Cuyctst 17 ser nocse YepHOOGBLIBCKOI KaTacTpodbl,
HeCcMOTpsI Ha mpoiiecc pacnaja '7Cs,3arpsisHenue 1aH-
HBIM M30TOMOM TPOAYKTOB THTAHUS MECTHOTO TTPOU3-
BOJICTBA W JIapOB Jieca B 30He Bemapycu, mpusHaHHOMN
noctpazasmieir mocyae aBapun Ha YAIDC, Mo maHHBIM
MIIPK 3a mociemnue Tofbpl HE yMEHBIIAETCs,a B Psi-
Jle CIy4YaeB HaMETWJIaCh TEHJIEHIUS K €ro yBeJsmue-
Hu0. OCOGEHHO 3TO KAacaeTcsl HACEJEHHBIX IYHKTOB
Benopycckoro Ilonechs. Takas curyarust o6ycoBie-
Ha PSA/IoM (PaKTOPOB: KOHIEHTPAIUEN PAUMOHYKIUIOB
6OJIbITIEll YacTbl0 B MPUKOPHEBOM CJIOE TOYB, 6uodu-
3MYECKUMU W (DU3UKO-XUMUYECKUME TPOIECCAMU B
CUCTeMEe TMOYBA-PAIMOHYKJIUIBI-PACTEHNUS, OMIPEIEJISTIO-
NIMMA  BBICOKYIO YCBOSIEMOCTb PaJIUOHYKJIHUIOB IO-
CJICTHUMU, KINMATHYECKUMU YCJIOBUSMU B OT/ICJIbHBIE
oAbl W CHIJKEHNEM WHTEHCHBHOCTH IIPOTHBOPA-
JINAITMOHHBIX 3aIUTHBIX MEP B CEJbCKOXO3STHCTBEH-
HOM TIPOU3BOJICTBE.

[Iposenennnvie B 1997-2002 rr. WnHcTutyTOM paana-
1MOHHOI Oe3onacHoctu "Benpan” o6ciegoBaHusi Ha
nepeaBuskHbIX ycranoBkax CUY oxoso 170 Thic. nge-
Tell 30HBI PAJMAIIMOHHOTO 3arpsi3HeHust bemapycu mo-
KasaJi 3HAUNTeJbHBbIE, OIIACHBIE ST 3/[0POBBST HAKO-
mwieans “'Cs B UX OpPraHu3Me M YETKYIO KOPPEJSINIo
MEXK/Iy BeJIMYMHAMU 3TUX HAKOIJIEHUH U CTETeHbIo 3a-
rpssHerns ’Cs TPOJYKTOB MUTAHUSA. ITO MOJTBEP-
JKIAETCS TaKsKe OJHOBPEMEHHBIMH TMapaJljie JbHbIMU
U3MEPEHNUSIMU B OT/EJbHBIX CEMbsIX 3arpsi3HeHust 'Cs
notpebJsieMbIX JIETbMU TIPOAYKTOB TTMTAHUS W HAKO-
TJICHUST PAJMOHYKJINIA B OPraHU3MeE.

3amuTHBIE MEPBbI 10 TPEJOTBPAINEHNUI0 3arpsS3HEHUS
PaAVOHYKJINAaMU TIPOAYKTOB TIUTaHUA Ha CETOHAIII-
HUil JIeHb HeOOXOINMO HE TOJBKO HE OCIAlJISATh a, Ha-
060poT, ycmauBatb. OCOOEHHO 3TO KAaCaeTCs 4aCTHOTO
CEKTOPA CEJIbCKOXO3SIIICTBEHHOTO MTPOM3BOJICTBA U JIEC-
HOTO XO34HCTBA.

Hecmepenxo B.b. Pajuaniuonublii MOHUTOPUHT JKU-
TeJell W WX MPOAYKTOB TuTaHus B YepHOOBLIBCKON
3oHe bBemapycu. Wndopmaimonnsiii 6tosmeTedb Ne
23. Munuck, 2003, 87 c.

[Nesterenko V.B. Radiation Monitoring of Inhabi-
tants and Their Foodstuffs in Chernobyl Zone of
Belarus. Newsletter No 23, Minsk, 2003,87 pp]
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