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THE MAIN RESULTS AND PRELIMINARY ANA-
LYSES OF ENVIRONMENTAL MONITOR~
ING FOR THH CHERNOBYL ACCIDENT

Working Group for Chernobyl Accident
Assesment, MNI, China

After the accident occurred in the nuclear power plant at Chern-
~ ohyl, USSR, on 1 May, 1986 the Chinese Ministry of Nuclear Industry
notified the Atomic Energy Institute, Beijing, the Institute for Rad- -
iation Protection, Taiyuan, and other related institutions to pay cloese
attention to the possible environmental influences of the accident to
our country, On 4 May, according to the data reported by the Atomic
Energy Institute and the Institute for Radiation Protection, it was
judged that radicactive aerosol which rose from the Chernobyl accid- ..
ent had cntered our country, The reasons {or this judgoment are as

follows,

(1) nuclides such as Cs-134, Te-132, 1-132, and so on were found
in all aerosol samples;

(2)ihe concentration of I-131 in air in the areas of Beijing, Taiy-
aan weére highers
(3)the ratio of Cs-137.,-1-131 in air was high,
Such a situation shown that the contamination can be caused neither
by any production or application of radioactive isotopes nor by any
- nuclear explosjon, and thus decision was made immediately to extend
the monitoring areas, to increase monitoring items and to put forward

P



uniform monitoring requirements,

MONITORING SCHEME

The distribution of monitoring points is shown in Fig, 1, a few ‘of
which are environment protection stations, Monitoring items include
aerosol, fallout, biological samples, rain water, surface water and
environment gamma radiation field,

Ultra-thin synthetic fiber filter or ultra-thin glass fiber filter was
used for aerosol sampling, The efficicncy of these {ilters is rather low
for collecting radioactive nuclides in unbounded state, such as eleme-
ntal iodine or arganic compounds of iodine, For this reason, results
obtained by such ways of the sampling can only represent partial conc—
entration of the radionuclides in air which are in aerosol state, rather
than the total concentration of radionuclides in air as a whole, In ta-
ble 1 listed are the distributions of radioruclides in various sampling
mediums measured by the Atomic Energy Institute, It can be shown
from the table that the amount of I-131 coellected on ultra-thin synth-
etic fiber filter is about 30% of the total amount of I-131 in the
air,

Measurcment were mainly made with low background Ge (l.i) or
high purity Ge gamma spectrometers, Chemical analyses were also

used for some nuclides in {ewer institutions,

MAIN RESULTS OF THE MEASUREMENT

Fig, 2 and Fig, 3 show the daily {luctuation of gamma radiation
level in Beijing and Tajyuan,

Table 2 lists the results of acroscl monitoring, 'ig.4 and IFig,5 are
concentratioa of 1-131 and Cs-137 in air at 4 moditering points in
Beijing, Taiyuan, Sichuan and Suzhou respectively, For samples coll-
ected on fiber filters, the filter efficiencey to [-131 is taken as 30%
in general, and as 10% when sampling immediately after a rain, 1t
can be seen from data in the tables that the fluctuation of radioacti-
vity concentrations is smoother in the northern area of the country
and rougher in the south, Such a difference is related to the rainfall,

Table 3 lists the concentrations of radionuclides in {allout, Table 4
{ists those in rain water and VFig,5 lists those in surface water and in

3.



soil,

Table § lists the concentrations of radionuclides in vegetation' sam-
ples and table 7 lists the concentrations of I-131 and Cs-137 in
milk, Tt ean be seeﬁ in table 7 t'ﬁat the-toncentration of 1-131 in
shegp milk is apparently higher than that in cow milk,

DISCUSSION

1. Radionuclides released from the nuclear accident occurred in the
Chernoby! nuclear power plant in USSR are deteetable in all parts of
our country, but the concentrations are very low, much lower than
the limits for the public, No protection or limitation measures are
neccessary to be taken,

2. The concentration of radiocactive aerosol goes lower gradually
from the north to the south, The conceniration maximum appeared
on aboul 5 to 14 May, ecarlier in the northern area and later in the
southern area, The locality distribution and time distribution of the
concentration in other mediums are roughly the same,

3. The principal radionuclides which cause larger dosc are [-131 and
Cs-137, The main paths of conducting exposure to human body are
vegetables, milk and inhalation of contaminated air, For the purpase
of evaluating doses caused by Cs-137, due to its long lifetime, it is
neccessary to further investigate the total amount of Cs-137 deposition

from the Clhernobyl accident,
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Téble 2.1 Conentration of radionuclides in air
Atomic Energy [nstitute, Beijing

unit, -Bq/m?* 1988
Stailgllgliﬂg 1311 181Cs 1840 108R 132T¢ ‘l.ﬂsz[ ' uMQf LEEy
5.2 N 3,0<107% 1,6x107% 7,4x107% 1.7-1073
5,3D 6,0%1072 4,8-1078 2,1x1078 4,1=107%
5,3 N 1,1x107 4,4-1073 3,5%107% 1,7¢107% 4,2x107? 5.6x107% 1,6<107% 1,6x1078
54D  7.2¢10°% 5.2¢107% 1,9x10°3 4.3x10°3 7,0x10"% 3,0%107% 3.0+1073
5.4 N 1.1-0071 9,610 5.6x107% 7,0¢1072 1,5+107% 1,5x107%  V V
5,5 D  2.0-107' 9.6x1071 8,1+1078 0.1x107% 1.4x107% 1,3x1072 W A%
§.,0 N 2.4%10"% 1,4-107% 5,5%107% 2,5-107% 3,4-107% 3.0x1072 4.0x107% 4,0x1073
5.8 2,9¢1071 1,5%1072 8.1x107% 1.5x107% 1,7x107% 1,4x107% v W
5,13 2.7-1071 1.1+107% 5,9-107% 1,5x107% 4,4x107% 4,2x1073
5,15 1,3°1071 8,8=107% 4,1=1078% 1,2-107% 2,6x107% 3,0-107%
5,19 8741072 6,04107% 1,3+107% 9,8-1073
5,27 4,4=1072 2,741078% 1_.8+197% 1,5x107%
5,30 4,0%1078 g,8%10"3
Staii?lglmg 637, 2EN, 1401, 1407, 141Ce 1885 144 Ca B8 Gp®
5,2 N 1,2+«1074
5,3 D 1,9-1074
5.3 N 3.2%107 % 3.7+10°% 3.4x1074
54D 7,8<1073 9,3%107% 3,3-107% 3,371073
5,4 N 3,0-107% 1,1x107% 5,6<107% A
5,5 D 2,5+1073% 2,8x1079
5,5 N 7.0-10°% 3,9+107% 6,1x1073 3.2-10"¢%
5.8 8,5+10"%
5,13 3,7%1073 \%
5,13 2,0-107% 6,0-1073 W
5.19 3.0-107% 2,8+107% 1,3-107%
5,27
5.30

D—sampled during the day time

N—sampled at night

* result by radiochemical analysis

V, gualitatively detected
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Table 2.2 Concentration of radionuclides in air

unit, Bq/m’.' 1986
??mpliﬂg 11 1370 1340 “"R;L 132T, 13331 WMo TR
- time R :
Tong county, Beijing
5,17 5,4.107% 3,0%107% 1,5<107% 3,7<1073 9,5¢107¢ vV Y%
5,18 3,3x1072 4,8x1073 2_7+10°% 4,813 i \%
5.19 4,4x107% 2,2x107% 1,8<107% 1.1x1072 _
5,20 6,6+107% 1,4%107% 7.5-3107¢ 1,6x10"3 \% \% N
5.21 1.5=1071 3,5x1078% 2_1-10°% 7.7«107% .
.22 9.5+107% 3451073 1,84:073 8,4x107" v "V
5,23~24 1.7~107% 3.7-107% 1.6+10"% 1,3x107%
§,85~27 3,0=1072% 4,8<107% 2,8+1077 2,3x107%
Miyun resetvoir, Beijing
5.7N 3.0=1071 1,8<1072 1,1<107% 2,2-107% 2,1x107% 1,9%107% 2. 2x10"% 2,2x10° %
5,15 D 1,4=1071 6,0-107% 2,8:107% 1.3<107% 2,2<107% 3,2x10°8 5.8*10“_‘ 5,8210"4
5,15 N 6,8-1072 §,3<107% 2,8+10"% 6,0<10"% 1,1-107% 5 5:107% W W
?ﬁ:ﬂpli“g 9s7p 85Nk 1arp, 14074 1410, 18505 B0
Tong county, Beijing
5.17 1.8-107% i \%
5,1% 2.2<1078 W 3,2«107¢ 2 0«107%
5,19 v
5,20 Y . Y
5,21 2.8:10°% 7 7x1074
5.22
5_23~24 '
5,23~27 4,0x107% 3,2x107% 31.1x107% 2 8«10"%  1,9.1¢"%
Miyun reservoir, Beijing
5.7 N Y 301074
5,18 D Y
5,15 N 3.0x1p"%
V., qualitatively detected
N, sampled at night
D, sampled during the day time
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Table 2,5 Concentration of radionuclides in air ‘
unjt, Bq/m? 1986
Sgnpling 131] 1870y 1340 1SRy 1887 1921 esMo - ¢9aTe
me
Shengyang .
.15 5.4%107% 1,6-10°% 1,5+10"% 3,4~307%
' Baotou -
5.6-5.16 5.4x1071 §,8-107% 4,5-10"% 2,2x10"%
5,17-5,28 1,7x1071 9,6x10"% 3,9-107% 2,3-107%
5,24-5,27 g,6:10"3 2,1=10°%
5.2&-5.30 3.6x10"* 6,7-10°2
5,31-6.3 1.9x1078
: Yanzhou ¥ 1
5.15-5,18 2,0x10"! 3,8+10"% §_2+10"% 2,6<107%
5,19-5,22 4,2:107% 4 4-107% 2,7-107% 1,2-10°%
Lanzhou * 2
5.4-5,6 3.6x10"1 §,8<10°8
5.3-5.7  1,841071 4,4+107% 4,0x107¢ 2,3.1p74
Qinshan '
5.,8-5,10 5.6<107% '7.'6*1'[};s 3.6«10°9 9, 1«10"% 4,5«107®% 5,52107% 8,4x1074 8 4~107¢
5.17-5,30 5.0«107% 2,0x107% 9,04107% 4341073 2,0x1073 '
ngn%“ng #87. #5Nb 10y, 140, 1410, 1350y 1440
Shengyang
5,15 ' 3.0.1074
' Baotou
5.6-5,16 2.0-10"%
5,17-5.23 4,71078
5,24-5.27
5,28-5,30
5,31-6,3 _ L
. Lanzhou ¥ 1 _ . . - F
5,15-5,18 :
5,19-5,22 6,3<107% 1,4-10"4
Lanzhou * 2
5,.4-5,6 C1,7+107%
5,3-5.7 _ 8.2+107% 2,0-107% 2,4x1074
Qinshan .
5,8-5,10 5.6<107% 7,4-107% 2.6-107% 2,3<1078 3,6-1074 5 42107% 4, 4x10"4
5,17-5,30 5.2<10785 2,5<107% 4,1-10"% 3,7+10"% 1,9x107%

- 10.
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Table 4 Concentration of radionuclides in rain water

unit; Bq,/m? 1985

Sampling Atomic Energy
Shenyang Institute, ‘Taiyuan

location Beijiug
Si‘i‘g’:iﬂg 5,14 5.10® 5.10%® 5.4 5.8
raiafall 4,8 5.0 5,0 1.8 2,0
1317 6,3% 104 6.3x104 9,3 %104 1,5%x104 2.0x10¢
131y I 6.7 10% 2.8%10%  2,0x108 3,6 X100 4,3x10%
134(Cs 3.7x102 1,7 x163 2. 0x10%
lasgy 3.4 x103 6,3x10 3,3x107 2.,8x163% 5, 0x10%
1827 3.7 <102 2,7%10% 3,3x10% 6,0x103% 2,1x10%
is32] 6,1x10% 3.5x10? 2, 8%x10% 2.0x108% 1.5 %10%
LAY 7.5%10% 6,6 108
5N} 1,1x10% 9,0x10%
Mo 1.3 x10% 8.8x10% 2,6 %103
LAl 1.3 x 10% 8,8 x10% 1.1x10%  2,5x10%
1495, 2.7 %103 1.8x 10"
14072 6,3 % 10% 1.7x10% 2,0x10%
138Cs 4.6x10% 3.8x10%
125Te 1,1x10% 2,0x10¢

* from the working area of Atomic Energy Institute

#¢ {.om the living area of Atomic Energy Institute

‘1'3.



Takle § Concentration of radionuclides in surface water

and in soil

. Atomic Energy
Talvuan Emei Chengdu
Iastitule
sampling . Yingze . dining Chengda
L "+ Nagha ° e
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