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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 137Cs-concentra-

tion in milk from private farmsteads were received.

The excess of RDU-99 on 90Sr content in milk was

registered in 66 settlements.

The 137Cs 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 137Cs 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.

ÂÂÅÄÅÍÈÅ

Ñïóñòÿ 17 ëåò ïîñëå ×åðíîáûëüñêîé êàòàñòðîôû

ñèòóàöèÿ ñ çàãðÿçíåíèåì ðàäèîíóêëèäàìè ïðîäóê-

òîâ ïèòàíèÿ,ïðîèçâîäèìûõ è ïîòðåáëÿåìûõ â ×åð-

íîáûëüñêîé çîíå Áåëàðóñè, ñîñòàâëÿþùåé áîëåå

20% åå òåððèòîðèè,îñòàåòñÿ äîñòàòî÷íî ñåðüåçíîé.

Òàê,ïî äàííûì Ìèíçäðàâà Áåëàðóñè â 2002 ã. áû-

ëî çàðåãèñòðèðîâàíî îêîëî 300 íàñåëåííûõ ïóíê-

òîâ, èç êîòîðûõ ïîñòóïàëè äàííûå î ïðåâûøåíèè

Ðåñïóáëèêàíñêèõ äîïóñòèìûõ óðîâíåé (ÐÄÓ-99)

ïî ñîäåðæàíèþ 137Cs â ìîëîêå èç ëè÷íûõ ïîäñîá-

íûõ õîçÿéñòâ,è 66 íàñåëåííûõ ïóíêòîâ - î ïðåâû-

øåíèè ÐÄÓ-99 ïî ñîäåðæàíèþ 90Sr.

Çàãðÿçíåíèå 137Cs ëåñíîé ïðîäóêöèè (ãðèáîâ,ÿãîä,

ìÿñà äè÷è) îòëè÷àþòñÿ êàê âûñîêèì ïðîöåíòîì

ïðåâûøåíèé ÐÄÓ-99 â àíàëèçèðóåìûõ ïðîáàõ,òàê

è âåñüìà çíà÷èòåëüíûìè âåëè÷èíàìè àêòèâíîñòè -

â 10 è áîëåå ðàç âûøå äîïóñòèìîãî óðîâíÿ. Ýòî â

ñîâîêóïíîñòè ñîçäàåò âêëàä âî âíóòðåííþþ äîçó

îáëó÷åíèÿ äåòåé ×åðíîáûëüñêîé çîíû äî 40%.

Â öåëîì âíóòðåííÿÿ äîçà îáëó÷åíèÿ äåòåé ×åðíî-

áûëüñêîé çîíû Áåëàðóñè, îáóñëîâëåííàÿ ñóùå-

ñòâåííûì çàãðÿçíåíèåì 137Cs ìîëîêà èç ëè÷íûõ

ïîäñîáíûõ õîçÿéñòâ, äàðîâ ëåñà è äðóãîé ïðîäóê-

öèè ìåñòíîãî ïðîèçâîäñòâà, ñîñòàâëÿåò äî 80-90%

îò ñóììàðíîé äîçû îáëó÷åíèÿ ñ ó÷åòîì âíåøíåãî

ðàäèàöèîííîãî ôîíà.
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Abstract

Since 1991 to 1993 the Institute of Radiation Safety "Belrad" implemented systematical investigations of the
137Cs-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 137Cs-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 23.3 in 2002. The 137Cs-contamination of forest products is also significant. Its contribution to

the internal exposure is 40%. The permanent consuming of foodstuffs contaminated with 137Cs 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 137Cs entry in local foodstuffs.

Key words: local radiation control center,average volume activity percent of RDU excess,137Cs accumula-

tion in the organism,anti-radiation protective measures.
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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 137Cs contamination below 185 kBq/m2.

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).

Ñâîåîáðàçèå äèíàìèêè èçìåíåíèÿ ýòèõ ïàðàìåòðîâ

äëÿ óñëîâèé íàñåëåííûõ ïóíêòîâ Áåëîðóññêîãî

Ïîëåñüÿ ìîæíî ïðîñëåäèòü íà ïðèìåðå äåðåâíè

Ëóãè Ëóíèíåöêîãî ðàéîíà Áðåñòñêîé îáëàñòè. Ýòà

äåðåâíÿ ñ íàñåëåíèåì îêîëî 300 ÷åëîâåê ðàñïîëî-

æåíà íà òåððèòîðèè ñ ïîâåðõíîñòíûì çàãðÿçíåíè-

åì 137Cs íèæå 185 êÁê/ì2. Äî 1998 ã. â äåðåâíå

Ëóãè îòìå÷àëîñü ïîñòîÿííîå ñíèæåíèå îòíîñèòåëü-

íîãî êîëè÷åñòâà ïðîá ìîëîêà èç ëè÷íûõ ïîäñîá-

íûõ õîçÿéñòâ ñ ïðåâûøåíèåì ÐÄÓ. Íà÷èíàÿ ñ

1998 ã. íàáëþäàåòñÿ óâåëè÷åíèå êîëè÷åñòâà ïðîá

ñ ïðåâûøåíèåì ÐÄÓ (ñ 20,7% â 1998ã. äî 94,1% â

2002 ã.) (ðèñóíîê 2).

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).

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Çà ïîñëåäíèå 10 ëåò (1993-2002 ãã.) â ìåñòíûõ öåí-

òðàõ ðàäèàöèîííîãî êîíòðîëÿ (ÌÖÐÊ) èññëåäîâàíî

áîëåå 114 òûñÿ÷ ïðîá ìîëîêà èç ëè÷íûõ ïîäñîáíûõ

õîçÿéñòâ. Ýòè èçìåðåíèÿ ïîêàçûâàþò,÷òî,íà÷èíàÿ ñ

1997 ã.,â Ãîìåëüñêîé îáëàñòè ïðîöåíò ïðåâûøåíèÿ

ÐÄÓ â ìîëîêå ñóùåñòâåííî íå ìåíÿåòñÿ è íàõîäèò-

ñÿ íà óðîâíå 8-10%,à â Áðåñòñêîé îáëàñòè îí óâåëè-

÷èëñÿ ñ 20,8% â 1997 ã. äî 23,3% â 2002 ã. (ðèñó-

íîê 1) (Íåñòåðåíêî Â.Á. è ñîàâò.,2003).

FFIIGGUURREE  11.. EXCESS OF PERMISSIBLE LEVELS OF CONTAMINATION OF MILK FROM 1993 TO 2002

(ACCORDING TO LRCC DATA)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  11..  ÏÐÅÂÛØÅÍÈÅ ÄÎÏÓÑÒÈÌÛÕ ÓÐÎÂÍÅÉ ÇÀÃÐßÇÍÅÍÈß ÌÎËÎÊÀ
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FFIIGGUURREE  22.. CHANGE OF THE PER CENT OF RDU EXCESS IN MILK IN THE  VILLAGE LUGI AND LUNINETS DISTRICT 

(ACCORDING TO LRCC DATA)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  22.. ÈÇÌÅÍÅÍÈÅ ÏÐÎÖÅÍÒÀ ÏÐÅÂÛØÅÍÈß ÐÄÓ Â ÌÎËÎÊÅ Â ÄÅÐÅÂÍÅ ËÓÃÈ È Â ËÓÍÈÍÅÖÊÎÌ Ð-ÍÅ 
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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 1993 to 1998 there

was significant decrease of the average volume

activity of milk in that settlement from 160 Bq/l

in 1993 to 71 Bq/l in 1998. Beginning with 1998

the average volume activity of milk began to

increase and reached 166 Bq/l in 2002, i.e. the

level of 1993 (figure 3).

Àíàëèç äàííûõ èçìåðåíèé 7 ÌÖÐÊ âñåãî Ëóíè-

íåöêîãî ðàéîíà, â ñîñòàâ êîòîðîãî âõîäèò äåðåâíÿ

Ëóãè,òàêæå ïîêàçûâàåò âîçðàñòàíèå ïðîöåíòà ïðîá

ñ ïðåâûøåíèåì ÐÄÓ ñ 23,4% â 1998 ã. äî 38,6% â

2002 ã. (ðèñóíîê 2).

Àíàëîãè÷íûé õàðàêòåð èçìåíåíèÿ ïî ãîäàì èìååò

ìåñòî è äëÿ ñðåäíåé àêòèâíîñòè ïðîá ìîëîêà â äå-

ðåâíå Ëóãè. Ñ 1993 ïî 1998 ã. ïðîèçîøëî îùóòè-

ìîå ñíèæåíèå ñðåäíåé îáúåìíîé àêòèâíîñòè ìîëî-

êà ïî ýòîìó íàñåëåííîìó ïóíêòó ñ 160 Áê/ë â 1993

äî 71 Áê/ë â 1998 ã.,à íà÷èíàÿ ñ 1998 ã. ñðåäíÿÿ

îáúåìíàÿ àêòèâíîñòü ìîëîêà ñòàëà âîçðàñòàòü è äî-

ñòèãëà â 2002 ã. 166Áê/ë,ò.å. óðîâíÿ 1993 ã. (ðè-

ñóíîê 3).

FFIIGGUURREE  33..  CHANGE OF THE AVERAGE VOLUME ACTIVITY OF MILK IN THE VILLAGE  LUGI  OF  LUNINETS DISTRICT 

FROM 1993 TO 2002 (ACCORDING TO LRCC DATA)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  33.. ÈÇÌÅÍÅÍÈÅ ÑÐÅÄÍÅÉ ÎÁÚÅÌÍÎÉ ÀÊÒÈÂÍÎÑÒÈ ÌÎËÎÊÀ Â ÄÅÐÅÂÍÅ  ËÓÃÈ  ËÓÍÈÍÅÖÊÎÃÎ Ð-

ÍÀ Â 1993-2002 ÃÃ. (ÄÀÍÍÛÅ ÌÖÐÊ)

166

147

115

86

7179

104117

160

0

20

40

60

80

100

120

140

160

180

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

V
o

lu
m

e
 a

c
ti

v
it

y
 o

f 
m

il
k
, 
B

q
/l



125

Nesterenko et. al. / International Journal of Radiation Medicine 2004, 6(1-4): 122-129

In the village Olmany in Stolin district of Brest

region located on the territory with the contami-

nation range from 37 to 370 kBq/m2 (population

above 1200 persons) the average volume activity

value of milk exceeds 100 Bq/l annually having

the tendency to the increase after 1998 (figure 4).

High maximal activity values of milk (from 1000

Bq/l to 3000 Bq/l) 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).

Â Ñòîëèíñêîì ðàéîíå Áðåñòñêîé îáëàñòè â äåðåâíå

Îëüìàíû, ðàñïîëîæåííîé íà òåððèòîðèè ñ çàãðÿç-

íåíèåì îò 37 äî 370 êÁê/ì
2

(êîëè÷åñòâî æèòåëåé

- áîëåå 1200 ÷åëîâåê) âåëè÷èíà îáúåìíîé ñðåäíåé

àêòèâíîñòè ìîëîêà åæåãîäíî ïðåâûøàåò 100 Áê/ë

ñ òåíäåíöèåé åå íàðàñòàíèÿ ïîñëå 1998 ã. (ðèñóíîê

4). Çäåñü åæåãîäíî ðåãèñòðèðóþòñÿ âûñîêèå âåëè-

÷èíû ìàêñèìàëüíîé àêòèâíîñòè ìîëîêà - îò 1000

Áê/ë äî 3000 Áê/ë. Ñóùåñòâåííî âîçðîñëî â ä.

Îëüìàíû îòíîñèòåëüíîå êîëè÷åñòâî ïðîá ìîëîêà ñ

ïðåâûøåíèåì ÐÄÓ: ñ 25% â 1998 äî 59,1% â 2001

è 41,6% â 2002 ã. (ðèñóíîê 5).

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/l 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%.

Àíàëîãè÷íàÿ ñèòóàöèÿ ïî ðåçóëüòàòàì èçìåðåíèé

ÌÖÐÊ íàáëþäàåòñÿ è ïî íåêîòîðûì ðàéîíàì è

íàñåëåííûì ïóíêòàì Ãîìåëüñêîé îáëàñòè,

ðàñïîëîæåííûì íà çàãðÿçíåííîé ðàäèîíóêëèäàìè

òåððèòîðèè. Â äåðåâíå Ñêîðîäíîå Åëüñêîãî

ðàéîíà ïî äàííûì ðàñïîëîæåííîãî òàì ÌÖÐÊ,

íà÷èíàÿ ñ 1999 ã., òàêæå íàìåòèëàñü òåíäåíöèÿ ê

óâåëè÷åíèþ ñðåäíåãî çíà÷åíèÿ îáúåìíîé

àêòèâíîñòè ìîëîêà: ñ 54 Áê/ë â 1999 äî 79 Áê/ë

â 2002ã. (ðèñóíîê 6). Çà ýòîò æå ïåðèîä

óâåëè÷èëîñü è îòíîñèòåëüíîå êîëè÷åñòâî ïðîá

ìîëîêà ñ ïðåâûøåíèåì ÐÄÓ ñ 9,2% äî 28,8%.

FFIIGGUURREE  44..  CHANGE OF THE AVERAGE VOLUME ACTIVITY OF MILK IN THE VILLAGE OLMANY OF STOLIN DISTRICT 

FROM 1993 TO 2002 (ACCORDING TO LRCC DATA)
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FFIIGGUURREE  55.. PER CENT OF RDU EXCESS IN MILK PROBES IN THE VILLAGE OLMANY OF  STOLIN DISTRICT 

(ACCORDING TO LRCC DATA)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  55.. ÏÐÎÖÅÍÒ ÏÐÅÂÛØÅÍÈß ÐÄÓ Â ÏÐÎÁÀÕ ÌÎËÎÊÀ Â ÄÅÐÅÂÍÅ ÎËÜÌÀÍÛ 

ÑÒÎËÈÍÑÊÎÃÎ Ð-ÍÀ (ÄÀÍÍÛÅ ÌÖÐÊ)
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FFIIGGUURREE  66.. 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)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  66.. ÈÇÌÅÍÅÍÈÅ ÑÐÅÄÍÅÉ ÎÁÚÅÌÍÎÉ ÀÊÒÈÂÍÎÑÒÈ ÌÎËÎÊÀ Â ÄÅÐÅÂÍÅ ÑÊÎÐÎÄÍÎÅ ÅËÜÑÊÎÃÎ ÐÀÉÎÍÀ
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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/l to 101

Bq/l 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/l) 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 137Cs-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
137Cs 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 137Cs-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 137Cs occurred.

Ïðèíöèïèàëüíîãî óìåíüøåíèÿ çà ïîñëåäíèå 4-5

ëåò óðîâíÿ îáúåìíîé ñðåäíåé àêòèâíîñòè ìîëîêà è

îòíîñèòåëüíîãî êîëè÷åñòâà ïðîá ñ ïðåâûøåíèåì

ÐÄÓ íå ïðîñìàòðèâàåòñÿ è ïî äàííûì äðóãèõ

ÌÖÐÊ Ãîìåëüñêîé îáëàñòè. Òàê, ïî äàííûì

ÌÖÐÊ â äåðåâíå Ñëîáîäêà Êàëèíêîâè÷ñêîãî ðàéî-

íà ñ 1999 ã. áëàãîäàðÿ àêòèâíûì çàùèòíûì ìåðàì

íàìåòèëàñü íåêîòîðàÿ òåíäåíöèÿ ê ñíèæåíèþ îáúå-

ìíîé ñðåäíåé àêòèâíîñòè ìîëîêà èç ÷àñòíîãî ñåê-

òîðà ñ óðîâíÿ 173 Áê/ë äî 101 Áê/ë. Îäíàêî, â

öåëîì ýòà âåëè÷èíà îñòàåòñÿ íà ñåãîäíÿøíèé äåíü

íà óðîâíå äîïóñòèìîãî ïðåäåëà çàãðÿçíåíèÿ (100

Áê/ë) è â òå÷åíèå 2001-2002 ãã. íå óìåíüøè-

ëàñü.Âî âñåõ çàãðÿçíåííûõ ðàäèîíóêëèäàìè ðàéî-

íàõ Áåëàðóñè äî 10% ìîëîêà â ëè÷íûõ ïîäñîáíûõ

õîçÿéñòâàõ ïðîèçâîäèòñÿ ñ ïðåâûøåíèåì íîðìàòè-

âà,ïðè÷åì ïðåèìóùåñòâåííî äëÿ ëè÷íîãî ïîòðåáëå-

íèÿ,÷òî ïðåäñòàâëÿåò îïàñíîñòü äëÿ çäîðîâüÿ æè-

òåëåé ×åðíîáûëüñêèõ ðåãèîíîâ ðåñïóáëèêè, îñî-

áåííî äëÿ äåòåé.

Â çîíå Áåëîðóññêîãî Ïîëåñüÿ îïðåäåëÿþùåé ïðè÷èíîé

âûñîêèõ àáñîëþòíûõ óðîâíåé çàãðÿçíåíèÿ ìîëîêà ÿâ-

ëÿþòñÿ âûñîêèå âåëè÷èíû ïåðåõîäà 137Cs â ðàñòåíèÿ è

ñîîòâåòñòâåííî â êîðìà äëÿ êðóïíîãî ðîãàòîãî ñêîòà.

Äëÿ íàñåëåííûõ ïóíêòîâ, ðàñïîëîæåííûõ â ðàéî-

íàõ ëåñíûõ ìàññèâîâ,âûñîêèå óðîâíè çàãðÿçíåíèÿ

ìîëîêà èç ëè÷íûõ ïîäñîáíûõ õîçÿéñòâ è ïðîöåíò

ïðåâûøåíèÿ â íåì ÐÄÓ îïðåäåëÿþòñÿ âûïàñîì

ñêîòà è çàãîòîâêîé êîðìîâ â ëåñíûõ çîíàõ,êîòîðûå

çàãðÿçíåíû 137Cs ãîðàçäî çíà÷èòåëüíåå,÷åì íåçàíÿ-

òûå ëåñîì òåððèòîðèè.

Îòìå÷åííûé âûøå íåðàâíîìåðíûé õàðàêòåð çàãðÿç-

íåíèÿ ìîëîêà èç ëè÷íûõ ïîäñîáíûõ õîçÿéñòâ ïî ãî-

äàì è îòñóòñòâèå åãî ñíèæåíèÿ,à â íåêîòîðûõ ñëó-

÷àÿõ äàæå íàðàñòàíèå â ïîñëåäíèå 3-4 ãîäà,àäåêâàò-

íî ñâÿçàíî ñ èíòåíñèâíîñòüþ çàùèòíûõ ìåð ïðîòèâ

çàãðÿçíåíèÿ 137Cs. Òàê,íà÷èíàÿ ñ 1996ã.,êîãäà ïî îò-

äåëüíûì íàñåëåííûì ïóíêòàì â ÷àñòíîì ñåêòîðå

ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà íà÷àëè ôèíàí-

ñèðîâàòüñÿ è ïðåäïðèíèìàòüñÿ çàùèòíûå ìåðû (ïå-

ðåçàëóæåíèå è îáåñïå÷åíèå ÷èñòûõ ïàñòáèù,ïîñòàâ-

êà ôåððîöèíîâûõ äîáàâîê ê êîìáèêîðìàì), â íèõ

íà÷àëîñü ñíèæåíèå çàãðÿçíåíèÿ ìîëîêà 137Cs.
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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 137Cs-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 137Cs-

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 137Cs-concentration above thepermissi-

blelevel (370 Bq/kg),whereas theaverageactivity 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

thoseprobes reached 25000 Bq/kg,i.e. 10 times high-

er than thepermissible 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 137Cs-concentration levels

in foodstuffs (figure 7).

Íà÷èíàÿ ñ 1999-2000 ãã. â ñâÿçè ñ íåäîñòàòêîì ôè-

íàíñèðîâàíèÿ çàùèòíûå ìåðû, íàïðàâëåííûå íà

ïðåîäîëåíèå çàãðÿçíåíèÿ ìîëîêà â ÷àñòíîì ñåêòî-

ðå, áûëè îñëàáëåíû: áûëà ïîëíîñòüþ ïðåêðàùåíà

ïîñòàâêà ôåððîöèíîâ, îñëàáëåíà ðàçúÿñíèòåëüíàÿ

ðàáîòà ñ íàñåëåíèåì è ò.ä. Ýòî ñïîñîáñòâîâàëî óâå-

ëè÷åíèþ ïî ãîäàì çàãðÿçíåíèÿ 137Cs ìîëîêà â ëè÷-

íûõ ïîäñîáíûõ õîçÿéñòâàõ.

Êàê èçâåñòíî, áîëåå 20% ïëîùàäè ëåñîâ Áåëàðóñè

ïîäâåðãëîñü ðàäèîàêòèâíîìó çàãðÿçíåíèþ âûøå 37

êÁê/ì2. Â ñâÿçè ñ ìàñøòàáíîñòüþ çàãðÿçíåíèÿ

ëåñíûõ óãîäèé ñóùåñòâåííûé âêëàä âî âíóòðåí-

íþþ äîçó îáëó÷åíèÿ äåòåé (äî 40%) âíîñèò ïîòðå-

áëåíèå ñèëüíî çàãðÿçíåííîé ðàäèîíóêëèäàìè ëåñ-

íîé ïðîäóêöèè: ÿãîä,ãðèáîâ,à â ñåìüÿõ îõîòíèêîâ

- è ìÿñà ëåñíîé äè÷è. Â ðåçóëüòàòå â íàñåëåííûõ

ïóíêòàõ ×åðíîáûëüñêîé çîíû Áåëàðóñè íà çíà÷è-

òåëüíîå çàãðÿçíåíèå 137Cs ìîëîêà íàêëàäûâàåòñÿ

ñóùåñòâåííîå çàãðÿçíåíèå äàðîâ ëåñà.

Òàê,ïî äàííûì ÌÖÐÊ â äåðåâíå Îëüìàíû â 2000-

2001 ãã. 100% ïðîá ñâåæèõ ãðèáîâ,ïðåäñòàâëåííûõ

íà àíàëèç,èìåëî ñîäåðæàíèå 137Cs âûøå äîïóñòèìî-

ãî óðîâíÿ (370 Áê/êã),ïðè ýòîì ñðåäíÿÿ èõ àêòèâ-

íîñòü ïðåâûøàëà 3000 Áê/êã. Â ýòîò æå ïåðèîä

âñå ïðîáû ñóøåíûõ ãðèáîâ â ýòîé äåðåâíå òàêæå

èìåëè çàãðÿçíåíèå âûøå ÐÄÓ-99,ñðåäíÿÿ óäåëüíàÿ

àêòèâíîñòü ýòèõ ïðîá äîñòèãàëà 25000 Áê/êã,ò.å. â

10 ðàç âûøå äîïóñòèìîãî óðîâíÿ (2500 Áê/êã).

Îäíîâðåìåííî çàãðÿçíåíèå âûøå ÐÄÓ-99 èìåëè îò

50% äî 90% ïðîá ÷åðíèêè,ïðåäñòàâëåííûõ íà èçìå-

ðåíèÿ â ÌÖÐÊ ä. Îëüìàíû.

Ïðè àíàëèçå äàííûõ ÌÖÐÊ Áðåñòñêîé è Ãîìåëü-

ñêîé îáëàñòåé ïî ïðîöåíòó çàãðÿçíåíèÿ âûøå äîïó-

ñòèìûõ íîðìàòèâîâ ïðîá âñåõ ïðîäóêòîâ ïèòàíèÿ

çà 10 ëåò (ñ 1993 ïî 2002 ã.). Âèäíî,÷òî,íà÷èíàÿ ñ

1999 ã. êàê â Áðåñòñêîé,òàê è Ãîìåëüñêîé îáëàñòè,

íàìåòèëàñü òåíäåíöèÿ ê óâåëè÷åíèþ îòíîñèòåëüíî-

ãî êîëè÷åñòâà ïðîá ñ ïðåâûøåíèåì äîïóñòèìûõ

óðîâíåé ñîäåðæàíèÿ 137Cs â ïðîäóêòàõ ïèòàíèÿ

(ðèñóíîê 7).

FFIIGGUURREE  77.. EXCESS OF PERMISSIBLE LEVELS OF CONTAMINATION OF MILK FROM 1993 TO 2002

(ACCORDING TO LRCC DATA)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  77..  ÏÐÅÂÛØÅÍÈÅ ÄÎÏÓÑÒÈÌÛÕ ÓÐÎÂÍÅÉ ÇÀÃÐßÇÍÅÍÈß ÂÑÅÕ ÏÐÎÄÓÊÒÎÂ ÏÈÒÀÍÈß Â ÏÅÐÈÎÄ 
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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 137Cs 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 137Cs 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-

Ïðèâåäåííûå äàííûå ñâèäåòåëüñòâóþò î òîì, ÷òî ê

íàñòîÿùåìó âðåìåíè â ðÿäå íàñåëåííûõ ïóíêòîâ íà

çàãðÿçíåííûõ â ðåçóëüòàòå ×åðíîáûëüñêîé êàòà-

ñòðîôû òåððèòîðèÿõ Áåëàðóñè íåîïðàâäàííî îñëà-

áëåíû çàùèòíûå ìåðû, íàïðàâëåííûå íà ñíèæåíèå

ïîïàäàíèÿ ðàäèîíóêëèäîâ â ïðîäóêòû ïèòàíèÿ.

Îñîáåííî ýòî êàñàåòñÿ ñåëüñêîõîçÿéñòâåííîãî ïðî-

èçâîäñòâà â ÷àñòíîì ñåêòîðå,ãäå äåòè ïîäâåðãàþòñÿ

ïðÿìîé "àòàêå" ñî ñòîðîíû çàãðÿçíåííûõ ðàäèîíó-

êëèäàìè ïðîäóêòîâ ïèòàíèÿ ìåñòíîãî ïðîèçâîäñòâà.

Ïðîòèâîðàäèàöèîííûå çàùèòíûå ìåðû íà ñåãîä-

íÿøíèé äåíü íàäî íå òîëüêî íå îñëàáëÿòü, íî èí-

òåíñèôèöèðîâàòü,îáåñïå÷èâ èõ äîñòàòî÷íîå ôèíàí-

ñèðîâàíèå. Êîìïëåêñ çàùèòíûõ ìåð â ÷àñòíîì

ñåëüñêîõîçÿéñòâåííîì ñåêòîðå äîëæåí ðåàëèçîâû-

âàòüñÿ â ñëåäóþùèõ íàïðàâëåíèÿõ:

* îáåñïå÷åíèå ÷àñòíîãî ñêîòà ÷èñòûìè ïàñòáèùàìè

è ñåíîêîñàìè è êîíòðîëü ñî ñòîðîíû ìåñòíûõ âëà-

ñòåé çàãîòîâêè ÷èñòûõ êîðìîâ äëÿ ëè÷íûõ ïîäñîá-

íûõ õîçÿéñòâ;

* îáåñïå÷åíèå â äîñòàòî÷íîé ìåðå ëè÷íûõ ïîäñîá-

íûõ õîçÿéñòâ êîìáèêîðìàìè ñ ñîðáèðóþùèìè äî-

áàâêàìè;

* ïîñòàâêà ñåïàðàòîðîâ ìîëîêà â íàñåëåííûå ïóíê-

òû, â êîòîðûõ ìåñòíûìè öåíòðàìè è ãîñóäàðñòâåí-

íûìè ñëóæáàìè ðåãèñòðèðóþòñÿ ïðåâûøåíèÿ ÐÄÓ-

99 â ìîëîêå,è âíåäðåíèå ñðåäè ìåñòíîãî íàñåëåíèÿ

êóëüòóðû ñåïàðàöèè ìîëîêà, êîòîðàÿ îáåñïå÷èâàåò

ñóùåñòâåííîå ñíèæåíèå (â 5-7 ðàç) ñîäåðæàíèÿ ðà-

äèîíóêëèäîâ â ïîëó÷àåìîé ïîñëå ñåïàðàöèè êîíå÷-

íîé ìîëî÷íîé ïðîäóêöèè; Èíñòèòóò "Áåëðàä" áëàãî-

äàðÿ ïîìîùè ×åðíîáûëüñêèõ èíèöèàòèâ Ãåðìàíèè

è Áåëüãèè îáåñïå÷èë ïîñòàâêó ñåïàðàòîðîâ â 25 íà-

ñåëåííûõ ïóíêòîâ,èç êîòîðûõ ïîñòóïàþò äàííûå î

ïðåâûøåíèè ÐÄÓ-99 â ìîëîêå;

* îðãàíèçàöèîííîå è ôèíàíñîâîå îáåñïå÷åíèå îáó÷å-

íèÿ íàñåëåíèÿ è ìåñòíûõ ðóêîâîäèòåëåé ïðàâèëàì

âåäåíèÿ ëè÷íûõ ïîäñîáíûõ õîçÿéñòâ è ëåñîïîëüçî-

âàíèÿ íà çàãðÿçíåííûõ ðàäèîíóêëèäàìè òåððèòî-

ðèÿõ,ìåòîäàì î÷èñòêè îò ðàäèîíóêëèäîâ ãðèáîâ,ðû-

áû è ìÿñà ëåñíîé äè÷è,ñåïàðàöèè ìîëîêà;

* ïðîâåäåíèå ðåãóëÿðíîãî ìîíèòîðèíãà íà óñòàíîâ-

êàõ ÑÈ× ñîäåðæàíèÿ 137Cs â îðãàíèçìå æèòåëåé íà-

ñåëåííûõ ïóíêòîâ, èç êîòîðûõ ïîñòóïàþò äàííûå î

ïðåâûøåíèè ÐÄÓ-99 â ìîëîêå è äðóãèõ ïðîäóêòàõ

ïèòàíèÿ,è îïðåäåëåíèå íà ýòîé îñíîâå ëèö (ïðåæäå

âñåãî äåòåé), êîòîðûå íóæäàþòñÿ â îçäîðîâëåíèè è

ïðèåìå ïåêòèíîâûõ ïðåïàðàòîâ äëÿ î÷èñòêè îðãàíèç-

ìà îò ðàäèîíóêëèäîâ; áåçóñëîâíàÿ ýôôåêòèâíîñòü

èñïîëüçîâàíèÿ ïåêòèíîâûõ ïðåïàðàòîâ äëÿ î÷èùå-

íèÿ îðãàíèçìà îò ðàäèîíóêëèäîâ è îçäîðîâëåíèÿ äå-

òåé äîêàçàíà ðàáîòàìè Èíñòèòóòà "Áåëðàä".

Â óñëîâèÿõ ìàññîâîãî çàãðÿçíåíèÿ 137Cs äàðîâ ëåñà

(ãðèáîâ, ÿãîä,ìÿñà äè÷è) ñëåäóåò îáðàòèòü âíèìà-

íèå íà ðàçðàáîòêè Èíñòèòóòà ëåñà Íàöèîíàëüíîé

àêàäåìèè íàóê Áåëàðóñè ïî ñîçäàíèþ â ïî÷âàõ ëåñ-

íûõ ìàññèâîâ "áèîëîãè÷åñêèõ ïåðåãîðîäîê" ñ íèç-

êèì ñîäåðæàíèåì ðàäèîíóêëèäîâ (çà ñ÷åò ëèñòâåí-

íîãî îïàäà, èñïîëüçîâàíèÿ êàëèéíûõ óäîáðåíèé è

ëèãíèíà) è íåêîòîðûõ ïðîñòûõ ïðèåìîâ ìåëèîðè-

ðîâàíèÿ è îöåíèòü âîçìîæíîñòè øèðîêîãî èõ âíå-
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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 137Cs-contamina-

tion of forest products (Ipatyev V.A.,2002).

CONCLUSION

Since 17 years after the Chernobyl catastrophe

despite of the processes of the 137Cs 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 137Cs-concen-

trations in their organism and the distinct correla-

tion between that accumulation values and the
137Cs-contamination degree of foodstuffs. It is

proved by the simultaneous measurements of the
137Cs-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.

äðåíèÿ. Êàê ïîêàçàëè âûïîëíåííûå Èíñòèòóòîì

ëåñà ñîîòâåòñòâóþùèå ýêñïåðèìåíòàëüíûå ðàáîòû,

òàêèå ìåðîïðèÿòèÿ ïðèâîäÿò ê ñóùåñòâåííîìó ñíè-

æåíèþ çàãðÿçíåíèÿ 137Cs ëåñíîé ïðîäóêöèè

(Èïàòüåâ Â.À.,2002).

ÇÀÊËÞ×ÅÍÈÅ

Ñïóñòÿ 17 ëåò ïîñëå ×åðíîáûëüñêîé êàòàñòðîôû,

íåñìîòðÿ íà ïðîöåññ ðàñïàäà 137Cs,çàãðÿçíåíèå äàí-

íûì èçîòîïîì ïðîäóêòîâ ïèòàíèÿ ìåñòíîãî ïðîèç-

âîäñòâà è äàðîâ ëåñà â çîíå Áåëàðóñè,ïðèçíàííîé

ïîñòðàäàâøåé ïîñëå àâàðèè íà ×ÀÝÑ, ïî äàííûì

ÌÖÐÊ çà ïîñëåäíèå ãîäû íå óìåíüøàåòñÿ,à â ðÿ-

äå ñëó÷àåâ íàìåòèëàñü òåíäåíöèÿ ê åãî óâåëè÷å-

íèþ. Îñîáåííî ýòî êàñàåòñÿ íàñåëåííûõ ïóíêòîâ

Áåëîðóññêîãî Ïîëåñüÿ. Òàêàÿ ñèòóàöèÿ îáóñëîâëå-

íà ðÿäîì ôàêòîðîâ: êîíöåíòðàöèåé ðàäèîíóêëèäîâ

áîëüøåé ÷àñòüþ â ïðèêîðíåâîì ñëîå ïî÷â, áèîôè-

çè÷åñêèìè è ôèçèêî-õèìè÷åñêèìè ïðîöåññàìè â

ñèñòåìå ïî÷âà-ðàäèîíóêëèäû-ðàñòåíèÿ, îïðåäåëÿþ-

ùèìè âûñîêóþ óñâîÿåìîñòü ðàäèîíóêëèäîâ ïî-

ñëåäíèìè,êëèìàòè÷åñêèìè óñëîâèÿìè â îòäåëüíûå

ãîäû è ñíèæåíèåì èíòåíñèâíîñòè ïðîòèâîðà-

äèàöèîííûõ çàùèòíûõ ìåð â ñåëüñêîõîçÿéñòâåí-

íîì ïðîèçâîäñòâå.

Ïðîâåäåííûå â 1997-2002 ãã. Èíñòèòóòîì ðàäèà-

öèîííîé áåçîïàñíîñòè "Áåëðàä" îáñëåäîâàíèÿ íà

ïåðåäâèæíûõ óñòàíîâêàõ ÑÈ× îêîëî 170 òûñ. äå-

òåé çîíû ðàäèàöèîííîãî çàãðÿçíåíèÿ Áåëàðóñè ïî-

êàçàëè çíà÷èòåëüíûå, îïàñíûå äëÿ çäîðîâüÿ íàêî-

ïëåíèÿ 137Cs â èõ îðãàíèçìå è ÷åòêóþ êîððåëÿöèþ

ìåæäó âåëè÷èíàìè ýòèõ íàêîïëåíèé è ñòåïåíüþ çà-

ãðÿçíåíèÿ 137Cs ïðîäóêòîâ ïèòàíèÿ. Ýòî ïîäòâåð-

æäàåòñÿ òàêæå îäíîâðåìåííûìè ïàðàëëåëüíûìè

èçìåðåíèÿìè â îòäåëüíûõ ñåìüÿõ çàãðÿçíåíèÿ 137Cs

ïîòðåáëÿåìûõ äåòüìè ïðîäóêòîâ ïèòàíèÿ è íàêî-

ïëåíèÿ ðàäèîíóêëèäà â îðãàíèçìå.

Çàùèòíûå ìåðû ïî ïðåäîòâðàùåíèþ çàãðÿçíåíèÿ

ðàäèîíóêëèäàìè ïðîäóêòîâ ïèòàíèÿ íà ñåãîäíÿø-

íèé äåíü íåîáõîäèìî íå òîëüêî íå îñëàáëÿòü à,íà-

îáîðîò,óñèëèâàòü. Îñîáåííî ýòî êàñàåòñÿ ÷àñòíîãî

ñåêòîðà ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà è ëåñ-

íîãî õîçÿéñòâà.
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