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Abstract — An estimate of a change in radioactivity’s circumstances around the nuclear po-
wer plant is validated with the resuits of the radioactivity measurements are compared. In
this study, to further enhance the reliability of the results obtained from the environmental
radioactivity measurements and analysis around the nuclear power plants that have been car-
ried out up to the present. In the korea standard, there is the technical analysis guide for
general stable chemical element’s, but there is not the technical analysis guide for the radio-
nuclei. therefore the environmental sample collection, the pretreatment of the sample and ra-
dionuclide analysis in the sample, the result’s of the environmental radioactivity measureme-
nts by each organization, etc. are different. It is not sufficient for the database to forecasting
a change in radioactivity’s circumstances. A comparative study of collection and pretreatment
techniques for the soil sample, the results by comparison, the method of minimizing the rela-
tive error are proposed. At one side of sample collection, there are going to considered that
the surroundings of sample collection like the lay of the land, the provision of the selection
standard for the area and pathway of radionuclide adhesion, the coherence of sample collec-
tion, etc.. at another side of pretreatment of the sample and measurement in the case of soil
sample, how to do homogeneously the soil particle size and the standard tools, ie. kinds of
meshes, must to be selected.

Key words - Environmental radioactivity measurements, y-nuclide analysis
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Table 1. Collection methods of soil samples.

Measurement
Organization

the main methods

—Use the gathering tool

—Depth : Topsoil, Underground for the purpose

MST
MS — Gathering point(/1000 m?)

—Rice paddy : 5 points, Farm : 8 points
EML —Depth : 5 cm

—Gathering area : 620 cm? 0.5 m step

Karlsruhe Nuclear
Research Center

—Use the gathering tool
—Depth : 5cm(Pasture), 15~300cm(Arable land)

USA —Use the gathering tool

IAEA —Depth : 25~50 cm

KAERI —Gathering area : more than 200 cm?
—Use the gathering tool
—Unarable land

KEPCO —Depth : 4~5 cm
— Gathering point - Above 3 points in a radious of 5 m
—Use the gathering tool

KRISS —Unarable land

—Depth : 5 cm

— Gathering point . Above 5 points in a radious of 5 m
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Table 2. Pretreatment methods of soil & sediment.

Measurement .
. the main methods
Organization
—105°C Dry
JMST —2 mm Sieve
— Abstraction from 9 parts
NIST
USA —Use 1¢ Marinelli beaker(Sample weight 1.1kg)

Duke Power Company
—At 100°C 48 hour dry

—14 mm Sieve
EML
M —More than 100g
—105°C~110°C Dry
—0.8 mm Sieve
—0.5 ¢ measured in the 1 £ Marinelli beaker

—50°C hot wind dry

Karlsruhe Nuclear
Research Center

TAEA 9 Si
KAERI mmesieve
—Use a root in grinding
—110°C Dry
KEPCO —200 Mesh Sieve
—50g Sample
—First, 8 mm sieve
KRISS —105°C 4? hour dry, Second 2 mm sieve
— Abstraction from 9 parts
—Measured in the 450m¢ Marinelli beaker
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Table 3. Measured radionuclides density distribution of soil at a different organization.

. KAERI Yongkwang Chosun
Section KINSL17] (Latest 4years) (Latesljpzrears) Univ.(Lab.)
K-40 301~1140 2489~ 1074 280~ 1400 383.5~932.5
Cs-137 151~73.1 N.D.~184 ND. ND.
Machinery Quantum EG&G ORTEC CANBERRA CANBERRA
& tools Tech. GDR-C SYSTEM Ser. 85 Ser. 90

% Unit | Bq/kgdry.
* N.D.: Not Detected.
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Table 4. A Measured gamma radionuclides density of soil at KINS[14].

A9 T B Th-232 Ra-226 K-40 Cs-137
g z 282 58.8 1180 815
- S A 26.0 144 221 8.96
9 53.1 284 608 35.1
d 1 156 71.9 1240 510
h &5 F A 15.9 9.32 217 9.96
= I 50.0 28.2 716 249
3y 3 110 470 1140 73.1
a4 = 28.7 16.8 391 15.1
¥ 7 59.6 319 634 343
H 3 92.7 395 967 499
a4 5 A A 16.0 9.95 189 11.8
¥ 56.4 277 673 28.2
d 3 282 719 1240 815
A A # A 15.9 9.32 189 8.96
¥y 54.5 29.2 687 30.8

% Unit . Bg/kgdry.

Table 5. The measured activity of soil at KAERL

Sample collection points

Measutement Nuclides A public
period school of  Yhang-gii
Dong-myung
9. 2/4 Clzj?j D D
'90. 4/4 Clzjf 31;31'2 <21;48%A
1. 2/4 C;fj <1IZ£)I.)7A <31<\540%A
01 4/4 C;jff <41;421,)2A <3I;4;.)1A
'92. 2/4 Cﬁj?j <31;,47_DZA 1012(7).0
RV o o
93, 2/4 612;1143)7 421;:,4 3(2)56
'93. 4/4 C;jg 21;42%5 ZI}%%A

% Unit . Bg/kg.dry
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Table 6. The Q.C. measurement results* of environmental samples around Young Kwang

NPP’s,
Sampling Yongkwang .
Sample pOintS KAERI NPP Unit
Soil Dong-myung 472.2 1280.0
ol
Yhang-gii 339.1 520.0
Ba/kg-dry
Submarine Bae-su-gu 705.9 1070.0
deposit Mhong-nenggi 600.3 890.0
. Dong-myung 51.4 109.1
Pine needles
Yhang-gii 51.6 102.2
Cereal Yhang-gii 31.6 214
Vegetables Yhang-gii 56.5 170.0
Bae-su-gu 69.4 71.2 Bg/kg-fresh
Fishes
Yhui-do 68.8 74
) Bae-su-gu 376 97.2
Shellfish
Yhui-do 35.3 99.9
Bae-su-gu 82.7 1504
Seaweeds
Yhui-do 142.0 145.0
* Nuclide : K-40.

* Source . Ref. [19] Q.C.analysis results binder.
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Table 7. Comparison of result for sample mass
measured.

Activity for the sample mass

Nuclide
40g 50g - 60g B 70g
K40
2304 280.2 3237 3815
(Bg/kg-dry)
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Table 8. Comparison of result for the pretreatment
used mesh.

Activity for the pretreatment

Nuclide
Soft soil 2.mm 209mesh 4OQmesh
Sieve Sieve Sieve
K40
189.7 1973 2518 282.2
(Bg/keg-dry)
500 r
400 L
—g 300
&l) .
> 200 F
m
100 }
0 . . ,
30 40 50 60 70 80

Sample mass (g)

Fig. 1. Measured results for some sample mass in
same condition.

400
300 ¢
&
T 200 F
8o
o
~
& 100 }
0
Soft soil 2mm Sieve  200mesh 400mesh
Sieve Sieve
pretreatment

Fig. 2. Measured results for the different pretrea-
tment used mesh.
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