Econ. Environ. Geol.
Vol. 32, No. 3 p. 273-280, 1999.

% AR

9 373 s 24
I P RRE T

-
—

A7

) B

X~
FALy

The Study on Measuring of Environmental Radioactivity
in the Vicinity of Yonggwang Nuclear Power Plant

Jong-Sup Park*, Sung Tai Jung**, Kyoung-Woong Kim* and In S. Kim*

ABSTRACT:In order to protect inhabitants' health and to collect the data for prediction of the effects from
accidental emission of radioactive materials from nuclear power plant, exposed dose rate should be moni-
tored within the limit dose rate. This research was carried out to investigate the accumulation of environmen-
tal radioactivity around Younggwang Nuclear Power Plant, and to infer and assay the additional exposed dose
rate of inhabitants in Younggwang site from the operation of nuclear power plant operation. External radia-
tion dose rate, radioactivity of environmental samples, and exposed dose rate of inhabitants in Younggwang
site were investigated for estimating environmental activity in the vicinity of the nuclear power plant area.
For the external radiation dose rate, the result showed that the range of normal variation was found and any
artificial radioisotope was not detected in the analysis of environmental samples. Exposed dose rate of inhab-
itants was lower than 0.4% of the limit value of ICRP and it may be concluded that there was no effect on
inhabitants and environment from the operation of nuclear power plant.
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Fig. 1. Sampling locations for environmental radiation measurement.
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Table 1. Analytical items for environmental radioactivity ('97).

Sampling Analytical items
Sample tyep Gamma  Gross beta Radio iodine .. .
location Frequency isotope activity (-131) Tritium  Strontium
Particle 10 Inside and Out- © ©
side sites of nuclear o onous
Air power plant (nCU-  pfoniton
55 iodi onitorin;
Radio iodine luding 2 Control g ©
sites)
Drinking water 3 Outsides 4 © (@)
Ground water 2 Outsides 4 © ©
Rivewater 2 Outsides 12 (@) (@)
Reservoirwater 2 Qutsides 12 © ©
. 3 Insides
Rainwater 2 Outsides 12 (@) (@] ©
. 4 Insides
Soil 6 Outsides 2 © ©
River sediment 2 Insides 4 ©
Milk 2 Outsides 12 © ©
Honey 2 Outsides 1 ©
. Cereal 4 Outsides 2 ©
;\f: gultural Vegetable 3 Outsides 2 (@) ©
Fruit 2 Outsides 2 ©
Indicate  Pineneedle 1 Insides )
Plant 4 Outsides 2 © ©
Mugwort 3 Outsides ©
Pork 2 Outsides 2 ©
Meat Egg 2 Outsides 2 ©
3 Insides
Seawater 2 Outsides 12 (@) (@) ©
. . 2 Insides
Marine sediment 5 Outsides 2 (@]
Benthic Indicator 3 Outsides 2 ©
. 2 Insides
Fish 2 OQutsides 2 ©
2 Insides
Shellfish 2 Quisides 2 ®
2 Insides
Seaweed 2 Qutsides 2 © ©
Aqua Seawater 1 Insides 12 ©
cuture Fish feed stuff 1 Insides 2 ©
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Table 2. External gamma dose rate by environmental radiation monitor.

Normal Data (nGy/h)
Location variation

97 92 93 94 ’95 96 97
Max. 112~144 114 116 119 122 128 127
Min. 68~86 73 75 81 77 74 75
Around site Avg. 52~178 96 97 99 99 102 102
Control Avg. 103~159 117 114 118 137 139 131
Avg. - 100 100 103 107 110 108

Table 3. External gamma dose rate at inside and outside sites of the facility in yonggwang area.*

)

Data

Normal

Item Location Variation 94 95 96 97
Max. 91~145 120 121 120 118

External Dose Inside Min 70~127 85 94 97 88
Rate (By kprotable Avg 87~264 109 110 109 103
Radiatiobn Monitor) Max. 167~264 201 212 25 211
(nGy/hr) Outside  Min 63~80 78 72.8 ) 70
Avg 86~168 138 135 133 122

Max. 73-313 283 204 195 209

External Accumulated Inside Min 75~272 207 156 154 156
Dose Rate (Thremoluminesce Avg. 103~261 238 176 173 184
nce Dosimeter) Max. 162~409 360 286 275 294
(nGy/91days) Outside ~ Min 83-234 187 144 131 142

Avg. 148~255 248 212 193 212
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Table 4. Environmental radioactivity at inside and outside of the facility in the yonggwang area (’96).

Section Sampling location
. Data
- T (ponint)
Sample type (unit) Measuring item
.. 8 1.25
Gross beta activity 2 (control) 127
Particle in Air (mBg/m®) )
Gamma isotope 10 N.D
Radio iodine 10 N.D
Soil (Bg/kg-dry) Gamma isotope 15 N.D~34.36
Pineneedles (Bq/kg-fresh) Gamma isotope 5 N.D
. Gamma isotope 5 N.D
Rainwater (Bg/l) Tritium 5 331
Gamma isotope 2 N.D
Groundwater (Bq/l) Tritium 5 ND
. Gamma isotope 2 N.D
Reservoirwater (Bg/)) Tritium 5 ND
. Gamma isotope 1 N.D
Riverwater (Bg/l) Tritium 1 ND
G bet fivi Inside 8.16
ross beta activity Outsid 7.83
Sea water (Bqg/D i
Gamma isotope 8 N.D
Tritum 8 26.50
Marine sediment (Bq/kg-dry) Gamma isotope 6 N.D~3.17
. Radio iodine 2 ND
Milk (Ba/D) Gamma isotope 2 N.D
Poultry (Bg/kg-fresh) Gamma isotope 2 N.D
. Gamma isotope 3 N.D~0.53
Vegetation (Bg/kg-fresh) Tritium 3 ND
Cereal (Bg/kg-fresh) Gamma isotope 3 ND
Fruits (Bg/kg-fresh) Gamma isotope 1 N.D
Honey (Bqg/l) Gamma isotope In-, Outside N.D~0.54
Fish (Bg/kg-wet) Gamma isotope In-, Outside N.D
Gamma isotope 4 N.D
Seaweed (Bg/kg-wet) Tritinm 4 ND
Mullusca (Bg/kg--wet) Gamma isotope 2 N.D
Benthic Indicator (Bg/kg-wet) Gamma iosotpe 2 ND

N.D. : Not Detected
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Table 5. Environmental radioactivity at inside and outside of the facility in the yonggwang area (*97).

Section Location Data
Sample, Item, Unit (points) a
L 8 0.85
S . Gross bata activity 2 (control) 109
Particle in air (mBg/m") .
Gamma isotope 10 N.D
Radio iodine 10 N.D
. Strontium 3 0.18
Soil (Bq/kg-dry) Gamma isotope 10 N.D~0.36
River sediment Gamma isotope 2 N.D~17.40
Gamma isotope 5 N.D~26.67
Rainwater (Bq/l) Tritium 5 N.D~0.27
Gross beta activity 5 N.D
Gamma isotope 2 N.D
Groundwater (Bq/l) Tritium 2 ND
. Gamma isotope 2 N.D
Reservoirwater (Bq/l) Tritinm 5 ND
. Gamma isotope 2 N.D
Riverwater (Bg/]) Tritium 5 ND
.. 3 inside 8.44
Gross beta activity 3 inside 6.85
Seawater (Bq/l) .
Gamma isotope 5 N.D~0.006
Tritium 5 N.D~12.2
Strontium 2 N.D~0.005
. . Gamma isotope 4 0.36~4.49
Marine sediment (Ba/kg-dary)  gyronijym 2 0.29~0.70
Radio iodine 2 N.D
Milk (Bg/l) Gamma isotope 2 N.D
Strontium 2 0.004~0.041
Meat (Bg/kg-fresh) Gamma isotope 3 N.D
. Gamma isotope 3 N.D
Vegetation (Ba/kg-fresh) Strontium 2 0.002~0.0016
Gamma isopope 4 N.D
Cereal (Bq/lg-fresh) Strontium 2 0.007~0.019
Fruits (Bq/kg-fresh) Gamma isotope 2 N.D
Honey (Bg/) Gamma isotope 2 N.D
. Gamma isotope 4 N.D~0.328
Fish (Ba/kg-wet) Strontium 2 0.001~0.023
Gamma isotope 4 N.D
Shellfish (Ba/kg-wet) Strontium 2 0.011~0.015
Gamma isotope 4 N.D-~0.162
Seaweed (Bg/kg-wet) Radio iodine 4 N.D~2.3
Strontium 2 0.003~0.012
Gamma isotope 1 N.D
Farm seawater (Bq/) Tritium 1 ND-138
Farm fish (Bg/kg-wet) Gamma isotope 1 N.D
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Table 6. Exposed dose rate of inhabitants in the yonggwang site.?
Technical specification
Section - 94 ’95 96 97
Part Limit
Air B 0.2 mGy/yr 2.90E-04 5.02E-04 2.00E-04 2.77E-04
Air y 0.1 Gy/yr 1.06E-04 2.54E-04 6.69E-05 9.66E-05
Gas Body 0.05 mSv/yr 1.51E-02 1.81E-03 1.63E-03 2.68E-03
Skin 0.15 Sv/yr 1.74E-02 1.99E-03 1.70E-03 2.79E-03
Thyroid 0.15 mSv/yr 1.50E-02 2.62E-03 1.81E-03 2.81E-03
Organ 0.15 mSv/yr 1.84E-02 2.62E-03 1.64E-03 2.68E-03
Body 0.03 mSv/yr 2.75E-05 2.20E-05 3.06E-04 3.53E-04
Liquid Thyroid 0.1 mSv/yr 3.10E-05 5.76E-05 3.26E-04 3.51E-04
Organ 0.1 mSv/yr 3.65E-05 2.66E-05 3.37E-04 3.62E-04
Total 1.0 mSv/yr 1.52E-03 0.18E-03 1.94E-03 3.04E-03
& 125 mBym’o] 1L, 2302] HwAH e ghe 1.24 FHFO DEMY ot
mBg/n?, 1.31 mBg/m39] groe 2 whdA ol ¥
8 Aolrt gl & 5 AT Huledad A GASPARE ¥4 A7bes wEsHe 1AW
Hrg YT 2 AFPAPIAFe] 10 7] AAFH AV EA og vAE P AFZHAFE A

A AZA I FN5 A 249 AT A
A mRoM AEHA &l S9NEY A EYe]
AuepiAls-& 7F5A S Hd-3k 910 Bakg-dryst
vjwaled HlR3 28 Byon BT &9 7l
E99a BadiA od AT dFE ZAEHA
eroka Ahgdol EA)shs wlEke] K-40, Be-7ro] 3
39, BAIES A s, A, HE, sRlT,
22 AFRG BF 2423 QFHAMIYSe] A
3 A&HR dgton dEah YAleHe BT A
313kA] o181 UERAUTE SIAAIESE AEAFME
AFHAMY o] A3 AEEHA WL TR At
AW dETE AE AEHJTE 19979 JEAE B
AVs BAAAT 1006d% FAAE s B4
o} & AL Holw it}

ol WA f-9] AR wHdk s oR <l
3 Avlehirls e F715¢ Fgo| gty 8 4
ek wEA FHe 834 AV SR 98 F
ABAE, I E, B AE, SIGAE L ARHE AR
E B4 A3 4375 9% FgoE JHHE
o gt ol Fe =] HAEE QAT (Table 4, Table 5).
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Z712 WAEE A pEEe AdE Po] e 3¢
ICRP (FA) ¥AM w5 993]) 9324 1.0 mSv/d?
2] 0.4% (0.004 mSv/d) v|Po g ol WAL
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