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In the safety assessment for geological disposal of high level radioactive waste and TRU waste, the 
exposure from ingestion of farm products, which are cultivated using the river water and soil contaminated 
by radionuclides, dominates the calculated dose for many radionuclides. The soil-to-plant transfer factor for 
radionuclide is one of key parameters for the dose from the ingestion of contaminated farm products.  
The soil-to-plant transfer factor is dependent on types of crops and radionuclides, but also affected by 
factors such as soil texture and growing conditions of the crop. The soil-to-plant transfer factors accordingly 
are associated with various types of uncertainty.  

The objective of this study is to estimate the uncertainties on the soil-to-plant transfer factor for the safety 
assessment. The transfer factors for radionuclides used in the safety assessment were determined based on 
the results of statistical analysis for data collected form literature survey and of comparison with by IAEA 
data. This report provides the determined values of the transfer factors, the process and scientific basis of 
data selection, and collected data of transfer factor as database. 

Keywords: 
Soil-to-Plant Transfer Factor, Literature Survey, Uncertainty, Database, Safety Assessment, Geological 
Disposal 

This study is a part of the contract with Nuclear and Industrial Safety Agency, Ministry of Economy, Trade 
and Industry, and Japan Nuclear Energy Safety Organization. 

Special Topic Researcher (from Mitsubishi Nuclear Fuel CO.,LTD.) 
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[Bq/g-dry weight Bq/g dry weight]

RI [Bq/g-fresh weight] or [Bq/g-dry weight]
RI                   Bq/g-dry weight

Bq/g-fresh (wet) weight Bq/g-dry weight Bq/g-dry 
weight Bq/g dry weight 2 RI

JAEA-Data/Code  2009-003

iv

JAEA-Data/Code  2009-003

─ � ─



- 2 -

(2), (3)

Bq/g-fresh (wet) weight Bq/g-dry weight

Bq/g-dry weight Bq/g
dry weight

Step Step

Step

Step

Step

Step
IAEA

Step

INIS International Nuclear Information System
Transfer factor Transfer coefficient

Soil
1970 2004
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164
Step

pH

HLW(4) TRU (5)

26 Table2-1

Table2-1

No.  HLW TRU No.  HLW TRU 

1 C   14 Cs 

2 Cl   15 Sm 

3 Co   16 Pb 

4 Ni   17 Po 

5 Se  18 Ra 

6 Sr   19 Ac 

7 Zr  20 Th 

8 Nb  21 Pa 

9 Mo   22 U 

10 Tc  23 Np 

11 Pd  24 Pu 

12 Sn  25 Am 

13 I   26 Cm 

27

a
b
c
d
e
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2

a
Bq/g-wet(Plant) Bq/g-dry(Soil)

b
Bq/g-dry(Plant) Bq/g-dry(Soil)

RI

Bq/g-dry
day

m2 m

pH 
Eh mV

m /kg

21

22 m
23 Coarse Medium Fine
24 g/cm3

25 P K S Na Ca Mg Fe NH4

ppm
26 No.
27

5

Step

JAEA-Data/Code  2009-003

─ � ─

JAEA-Data/Code  2009-003

─ � ─



- 5 -

Bq/g-wet(Plant) Bq/g-dry(Soil)

Step 164 79
3,055

Step

Appendix-
548 463 833 91 1,120

Fig2-1 Appendix-

Fig2-1

Step Step
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IAEA

IAEA

IAEA

IAEA

(6),(7)

Step

(6),(7) 14 18

HLW TRU 26
HLW Cs-135 Se-79 4n+1

(1) TRU C-14 I-129(8) C Se
I Cs Pb Po Ra Ac Th Pa U Np Pu Am Cm 15

6 7
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Appendix-

6

IAEA

IAEA

IAEA-TECDOC-1380 9

IAEA-TRS-No.364 10

IAEA-TECDOC-1000 11

10 IAEA

1/10 10
Bq/g-wet /(Bq/g-dry)

C
6 C
C IAEA-TECDOC-1380 9 grain

1.0E-1
C

IAEA-TECDOC-1380 9 grain 1.0E-1
IAEA-SS-No.57 12 IAEA-TECDOC-401 13 NUREG/CR-3538 14

1.0E-3 IAEA-TECDOC-401 13 5.5E+0
NUREG/CR-3538 14

Se
6 Se 41 5.7E-2

5.9E-2 8.0E-3 2.5E-1 26 4.6E-2
4.7E-2 7.6E-3 1.2E-1

7 7 3.2E-2 3.6E-2
6.9E-3 1.3E-1 Se

1 IAEA-TECDOC-1000
11 1.0E-1

Se
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6 5.7E-2 4.6E-2
5.7E-2 6.0E-2

6 8.0E-3 7.6E-3 2.5E-1 1.2E-1
8.0E-3 3.0E-1

I
6 I

I 26
1.6E-1 1.7E-1 1.5E-2 5.4E-1

IAEA-TECDOC-1380 9 grain 1.0E-1
I

1.6E-1 IAEA-TECDOC-1380 9

grain 1.0E-1 1.0E-1
1.5E-2 5.4E-1

2.0E-2 5.0E-1

Cs
6 Cs 50 8.0E-4

6.0E-4 1.1E-4 1.4E-2 37 5.0E-4
4.3E-4 9.3E-5 5.4E-3

7 7 4.7E-4 6.7E-4
6.9E-5 1.3E-1 Cs

196 (orts)
(Barley) (spring barley) (winter barley) (Cereals) (wheat) (oat)

(rye) (summer barley) 2.6E-2
3.9E-2 4.0E-5 4.8E-1 IAEA-TECDOC-1380 9 grain

2.0E-2 IAEA-TRS-No.364 10 cereals 7.1E-2 7.1E-3 7.1E-1

Cs
6 8.0E-4 5.0E-4

8.0E-4 6

1.1E-4 9.3E-5 1.4E-2 5.4E-3
9.0E-5 1.0E-2

Pb
6 Pb 50 2.4E-4

2.0E-4 7.4E-5 3.0E-3 37 1.6E-4
1.5E-4 3.0E-5 1.5E-3
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7 7 1.0E-3 1.1E-3
2.3E-4 8.0E-3 Pb

7 IAEA-TECDOC-1380
9 grain 1.0E-2 IAEA-TRS-No.364 10 cereals 4.0E-3 4.0E4

4.0E-2
Pb

6 2.4E-4 1.6E-4
2.4E-4 2.0E-4

6 7.4E-5 3.0E-5 3.0E-3 1.5E-3
3.0E-5 3.0E-3

Po
6 Po

Po 1
IAEA-TECDOC-1380 9 grain 2.0E-4 IAEA-TRS-No.364 10 wheats

2.0E-3
Po
IAEA-TECDOC-1380 9 grain 2.0E-4

1/10 10

Ra
6 Ra

Ra 3
IAEA-TECDOC-1380 9 grain 4.0E-2

Ra
IAEA-TECDOC-1380 9 grain 4.0E-2

1/10 10

Ac
6 Ac

Ac 1
IAEA-TECDOC-1380 9 grain 1.0E-3

Ac
IAEA-TECDOC-1380 9 grain 1.0E-3

1/10 10

Th
6 Th 40 8.5E-5
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7.9E-5 1.9E-5 7.0E-4 37 1.1E-4
1.1E-4 1.7E-5 1.9E-3

7 7 1.6E-4 1.3E-4
6.2E-5 1.2E-3 Th

6 IAEA-TECDOC-1380
9 grain 5.0E-4 IAEA-TRS-No.364 10 Maize 1.9E-5 1.9E-6

4.7E-4
Th

6 8.5E-5 1.1E-4
1.1E-4 1.0E-4

6 1.9E-5 1.7E-5 7.0E-4 1.9E-3
2.0E-5 2.0E-3

Pa
6 Pa

Pa 1
IAEA-TECDOC-1380 9 grain 4.0E-2

Pa
IAEA-TECDOC-1380 9 grain 4.0E-2

1/10 10

U
6 U 32 4.7E-5

4.1E-5 7.3E-6 2.6E-4 29 9.3E-5
1.5E-4 8.4E-6 5.3E-4

7 7 8.5E-5 5.6E-5
2.3E-5 8.4E-4 U

7 IAEA-TECDOC-1380 9

grain 1.0E-4 IAEA-TRS-No.364 10 cereals 1.1E-3
U

6 4.7E-5 9.3E-5
9.3E-5 9.0E-5

6 7.3E-6 8.4E-6 2.6E-4 5.3E-4
7.0E-6 5.0E-4

Np
6 Np

Np 1
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IAEA-TECDOC-1380 9 grain 3.0E-4 IAEA-TRS-No.364 10 cerals
2.3E-3 2.0E-5 7.1E-2

Np
IAEA-TECDOC-1380 9 grain 3.0E-4 IAEA-TRS-No.364

10 cereals 2.0E-5 7.1E-2
IAEA-TRS-No.364 10 cereals 2.0E-5 7.1E-2

Pu
6 Pu

Pu 5
IAEA-TECDOC-1380 9 grain 3.0E-5 IAEA-TRS-No.364 10 cerals

7.4E-6 3.0E-7 3.6E-1
Pu

IAEA-TECDOC-1380 9 grain 3.0E-5 IAEA-TRS-No.364
10 cereals 3.0E-7 3.6E-1

IAEA-TRS-No.364 10 cereals 3.0E-7 3.6E-1

Am
6 Am

Am 1
IAEA-TECDOC-1380 9 grain 1.0E-5 IAEA-TRS-No.364 10 cerals

1.9E-5 1.3E-7 6.6E-1
Am

IAEA-TECDOC-1380 9 grain 1.0E-5
IAEA-TRS-No.364 10 cereals 1.3E-7 6.6E-1

IAEA-TRS-No.364 10 cereals 1.3E-7 6.6E-1

Cm
6 Cm

Cm 1
IAEA-TRS-No.364 10 cerals 1.8E-5 1.2E-6 2.5E-4

Cm
IAEA-TRS-No.364 4 cereals 1.8E-5

IAEA-TRS-No.364 10 cereals 1.2E-6 2.5E-4
IAEA-TRS-No.364 10 cereals 1.2E-6 2.5E-4
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7

IAEA

IAEA

IAEA-TECDOC-1380 9

IAEA-TRS-No.364 10

IAEA-TECDOC-1000 11

10 IAEA

1/10 10
Bq/g-wet /(Bq/g-dry)

C
7 C

C IAEA-TECDOC-1380 9 green
vegetables 1.0E-1

C
IAEA-TECDOC-1380 9 green vegetables 1.0E-1

IAEA-SS-No.57 12 IAEA-TECDOC-401 13 NUREG/CR-3538 14

1.0E-3 IAEA-TECDOC-401 13 5.5E+0
NUREG/CR-3538 14

Se
7 Se 4

3 1 2 1 1 5
17 2.3E-3 2.5E-3 3.4E-4

1.5E-2 Se
IAEA-TECDOC-1000 11 1.0E-1

Se
7 2.3E-3 2.0E-3

7 3.4E-4 1.5E-2
3.0E-4 2.0E-2
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I
7 I
I 44

9.3E-3 9.7E-3 2.0E-4 3.6E-1
IAEA-TECDOC-1380 9 green vegetables 1.0E-1

I
IAEA-TECDOC-1380 9 green vegetables 1.0E-1

9.3E-3
IAEA-TECDOC-1380 9 green vegetables

1.0E-1 2.0E-4
3.6E-1 2.0E-4 4.0E-1

Cs
7 Cs 7

4 2 1 1 1 8
26 3.6E-4 3.9E-4 2.4E-5 5.6E-3

Cs 154

1.8E-2 2.0E-2
2.0E-4 2.5E+0 IAEA-TECDOC-1380 9 green vegetables
3.0E-2 IAEA-TRS-No.364 10 mix green vegetables 2.2E-2 2.3E-3
2.0E-1 5.5E-2 5.6E-3 5.4E-1 3.1E-2 3.0E-3
3.2E-1

Cs
7 3.6E-4 4.0E-4

7 2.4E-5 5.6E-3
2.0E-5 6.0E-3

Pb
7 Pb 7

4 2 1 1 1 8
26 2.4E-4 2.9E-4 2.2E-5 4.0E-3

Pb 6
IAEA-TECDOC-1380 9 green vegetables

1.0E-2 IAEA-TRS-No.364 10 mix green vegetables 1.2E-3 6.0E-5
2.4E-2
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Pb
7 2.4E-4 2.0E-4

7 2.2E-5 4.0E-3
2.0E-5 4.0E-3

Po
7 Po

Po IAEA-TECDOC-1380 9 green
vegetables 2.0E-4 IAEA-TRS-No.364 10 vegetables 1.4E-4

Po
IAEA-TECDOC-1380 9 green vegetables 2.0E-4

1/10 10

Ra
7 Ra

Ra 11
1.4E-2 2.1E-2

2.4E-4 4.5E-1 IAEA-TECDOC-1380 9 green vegetables
4.0E-2 IAEA-TRS-No.364 10 mix green vegetables 5.9E-3

Ra
IAEA-TECDOC-1380 3 green vegetables 4.0E-2

1.4E-2
IAEA-TECDOC-1380 3 green

vegetables 4.0E-2
2.4E-4 4.5E-1 2.0E-4

5.0E-1

Ac
7 Ac

Ac IAEA-TECDOC-1380 9 green
vegetables 1.0E-3

Ac
IAEA-TECDOC-1380 9 green vegetables 1.0E-3

IAEA 1/10 10

Th
7 Th 6
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3 2 2 1 1
1 7 23 6.9E-5 6.2E-5
7.2E-6 1.8E-3 Th

8 IAEA-TECDOC-1380
9 green vegetables 5.0E-4 IAEA-TRS-No.364 10 mix green vegetables

2.2E-4 5.4E-6 8.6E-3
Th

7 6.9E-5
IAEA-TECDOC-1380 9 green vegetables) 5.0E-4

IAEA-TECDOC-1380 9 green vegetables)
5.0E-4 7 7.2E-6 1.8E-3

7.0E-6 2.0E-3

Pa
7 Pa

Pa IAEA-TECDOC-1380 9 green
vegetables 4.0E-2

Pa
IAEA-TECDOC-1380 9 green vegetables 4.0E-2

1/10 10

U
7 U 4

3 2 2 1 1
1 7 21 6.4E-5 7.2E-5
4.5E-6 1.8E-3 U

8 IAEA-TECDOC-1380 9

green vegetables 1.0E-3 IAEA-TRS-No.364 10 mix green vegetables 1.0E-3
1.0E-4 1.0E-2

U
7 6.4E-5

IAEA-TECDOC-1380 9 green vegetables 1.0E-3
IAEA-TECDOC-1380 9 green vegetables

1.0E-3 7 4.5E-6 1.8E-3
5.0E-6 2.0E-3

Np
7 Np
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Np IAEA-TECDOC-1380 9 green
vegetables 1.0E-2 IAEA-TRS-No.364 10 cabbage 2.9E-3 mix green vegetables

4.4E-3
Np

IAEA-TECDOC-1380 9 green vegetables 1.0E-2
IAEA 1/10 10

Pu
7 Pu

Pu 9
IAEA-TECDOC-1380 9 green vegetables 1.0E-4 IAEA-TRS-No.364

10 mix green vegetables 8.8E-6 cabbage 4.9E-6
Pu

IAEA-TECDOC-1380 9 green vegetables 1.0E-4
IAEA 1/10 10

Am
7 Am

Am 4
IAEA-TECDOC-1380 9 green vegetables 1.0E-3 IAEA-TRS-No.364

10 mix green vegetables 7.9E-5 cabbage 2.4E-5
Am

IAEA-TECDOC-1380 9 green vegetables 1.0E-3
IAEA 1/10 10

Cm
7 Cm

Cm IAEA-TRS-No.364 10 mix green 
vegetables 9.2E-5

Cm
IAEA-TRS-No.364 10 mix green vegetables 9.2E-5

IAEA 1/10 10

7
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IAEA

IAEA

IAEA-TECDOC-1380 9

IAEA-TRS-No.364 10

IAEA-TECDOC-1000 11

10 IAEA

1/10 10
Bq/g-wet /(Bq/g-dry)

C
7 C

C IAEA-TECDOC-1380 9 root
vegetables 1.0E-1

C
IAEA-TECDOC-1380 9 root vegetables 1.0E-1

IAEA-SS-No.57 12 IAEA-TECDOC-401 13 NUREG/CR-3538 14

1.0E-3 IAEA-TECDOC-401 13 5.5E+0
NUREG/CR-3538 14

Se
7 Se 5

1 2 1 3 3 3
1 2 4 1 1 27

2.2E-3 1.9E-3 3.5E-4 2.2E-2
Se 2

IAEA-TECDOC-1000 11 1.0E-1
Se

7 2.2E-3 2.0E-3
7 3.5E-4 2.2E-2

4.0E-4 2.0E-2

I
7 I
I 54

JAEA-Data/Code  2009-003

─ 16 ─

JAEA-Data/Code  2009-003

─ 17 ─



- 18 -

2.3E-3 2.2E-3 8.0E-5 3.8E-1 IAEA-TECDOC-1380
9 root vegetables 1.0E-1

I
IAEA-TECDOC-1380 9 root vegetables 1.0E-1

2.3E-3
IAEA-TECDOC-1380 9 root vegetables

1.0E-1 8.0E-5
3.8E-1 8.0E-5 4.0E-1

Cs
7 Cs 6

2 2 3 3 3 3
2 1 6 1 1 35

3.4E-4 3.8E-4 1.0E-5 1.2E-2
Cs 268

beet peas
1.0E-2 1.2E-2 2.2E-6

3.8E+1 IAEA-TECDOC-1380 9 root vegetables 3.0E-2
IAEA-TRS-No.364 10 pea,beans 4.3E-3 5.3E-4 3.5E-2
2.4E-2 3.0E-3 1.9E-1

Cs
7 3.4E-4 3.0E-4

7 1.0E-5 1.2E-2
1.0E-5 1.0E-2

Pb
7 Pb 6

2 2 3 3 3 3
2 1 6 1 1 35

1.3E-4 1.4E-4 1.4E-5 2.4E-3
Pb 10

2.2E-3
2.8E-3 1.3E-4 2.1E-2 IAEA-TECDOC-1380 9 root

vegetables 1.0E-2 IAEA-TRS-No.364 10 potato 2.7E-4 2.7E-5
2.7E-3 mixed roots 3.4E-3

Pb
7 1.3E-4 1.0E-4
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7 1.4E-5 2.4E-3
1.0E-5 2.0E-3

Po
7 Po

Po 1
IAEA-TECDOC-1380 9 root vegetables 2.0E-4 IAEA-TRS-No.364

10 potato 1.5E-3
Po

IAEA-TECDOC-1380 9 root vegetables 2.0E-4
IAEA 1/10 10

Ra
7 Ra

Ra 9
IAEA-TECDOC-1380 9 root vegetables 4.0E-2 IAEA-TRS-No.364 10

bean 1.8E-3 3.5E-4 8.8E-3 carrot 1.8E-3 3.5E-4
8.8E-3 potato 2.3E-4 4.6E-5 1.2E-3 tomato 3.7E-4

Ra
IAEA-TECDOC-1380 3 root vegetables) 4.0E-2

1/10 10

Ac
7 Ac

Ac IAEA-TECDOC-1380 9 root
vegetables 1.0E-3

Ac
IAEA-TECDOC-1380 9 root vegetables 1.0E-3

IAEA 1/10 10

Th
7 Th 6

2 2 3 3 3 3
2 1 6 1 1 35

3.2E-5 4.8E-5 6.4E-7 5.3E-4
Th 15

2.5E-4
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4.0E-4 6.8E-6 8.5E-3 IAEA-TECDOC-1380 9 root
vegetables 5.0E-4 IAEA-TRS-No.364 10 bean 3.0E-5 3.0E-6

3.0E-4 carrot 4.8E-5 4.8E-6 1.2E-3 radish 3.5E-3
3.5E-4 3.5E-2 tapioca 2.4E-5 2.4E-6 2.4E-4 potato
1.2E-5 1.2E-6 1.2E-4 sweet potato 1.1E-5

Th
7 3.2E-5 3.0E-5

7 6.4E-7 5.3E-4
6.0E-7 5.0E-4

Pa
7 Pa

Pa 1
IAEA-TECDOC-1380 9 root vegetables 4.0E-2

Pa
IAEA-TECDOC-1380 9 root vegetables 4.0E-2

IAEA 1/10 10

U
7 U 6

2 2 1 2 2 2
2 2 6 1 1 30

4.9E-5 4.5E-5 2.5E-6 5.9E-4
U 15

6.5E-4
1.1E-3 3.2E-5 4.2E-3 IAEA-TECDOC-1380 9 root

vegetables 1.0E-3 IAEA-TRS-No.364 10 mix roots 2.4E-3 2.4E-4
2.4E-2 potato 2.3E-3

U
7 4.9E-5 5.0E-5

7 2.5E-6 5.9E-4
3.0E-6 6.0E-4

Np
7 Np

Np 2
IAEA-TECDOC-1380 9 root vegetables 1.0E-3 IAEA-TRS-No.364 10

bean 4.5E-3 3.3E-3 1.4E-2 carrot 5.6E-3 radish
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2.3E-3 onion 3.6E-3 potato 1.4E-3 1.5E-4 2.9E-2 cucumber
1.3E-3 leek 1.2E-2

Np
IAEA-TECDOC-1380 9 root vegetables 1.0E-3

IAEA-TRS-No.364 10

potato 1.5E-4 2.9E-2

Pu
7 Pu

Pu 39

2.0E-4 1.4E-4 4.3E-6 1.4E-2 IAEA-TECDOC-1380
9 root vegetables 1.0E-3 IAEA-TRS-No.364 10 bean 1.5E-5

9.3E-6 3.8E-5 carrot 7.0E-4 radish 6.9E-5 onion 9.6E-6
mix roots 1.5E-4 potato 3.2E-5 8.0E-7 1.2E-2 cucumber

4.5E-6 leek 7.0E-5
Pu

IAEA-TECDOC-1380 9 root vegetables 1.0E-3
2.0E-4

IAEA-TECDOC-1380 9 root vegetables
1.0E-3

4.3E-6 1.4E-2
Pu 4.0E-6

1.0E-2

Am
7 Am

Am 17
3.7E-5 3.6E-5 1.8E-6

2.0E-4 IAEA-TECDOC-1380 9 root vegetables 1.0E-3
IAEA-TRS-No.364 10 bean 9.8E-5 5.5E-6 2.0E-4 carrot
3.5E-4 radish 1.3E-4 onion 1.8E-5 potato 4.2E-5 2.3E-6

3.6E-2
Am

IAEA-TECDOC-1380 9 root vegetables 1.0E-3
3.7E-5

IAEA-TECDOC-1380 3 root vegetables
1.0E-3 1.8E-6
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2.0E-4 IAEA-TRS-No.364 10 potato 2.3E-6
3.6E-2 IAEA-TRS-No.364 10 potato 2.3E-6
3.6E-2

Cm
7 Cm

Cm 1
IAEA-TRS-No.364 10 bean 1.9E-4 8.5E-5 4.0E-4

mix roots 2.2E-4 potato 3.2E-5 2.3E-6 5.0E-4

Cm
IAEA-TRS-No.364 10 mix roots 2.2E-4

IAEA-TRS-No.364 10 potato 2.3E-6 5.0E-4

IAEA

IAEA

IAEA
10

Bq/g-wet /(Bq/g-dry)

C
C

C
1.0E-1 1.0E-1

1.0E-3
5.5E+0

Se
Se
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Se
6.0E-2

8.0E-3 3.0E-1

I
I 7

I
1.0E-1 1.0E-1

8.0E-5
4.0E-1

Cs
Cs 17

2.2E-3
1.8E-3 4.1E-4 3.7E-2

Cs
Cs

2.2E-3 2.0E-3
Cs 4.1E-4 3.7E-2

4.0E-4 4.0E-2

Pb
Pb 2

Pb
2.0E-4

2.0E-5
4.0E-3

Po
Po

Po
2.0E-4 2.0E-4

2.0E-5
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2.0E-3

Ra
Ra 2

Ra
4.0E-2 4.0E-2

4.0E-3 4.0E-1

Ac
Ac

Ac
1.0E-3 1.0E-3

1.0E-4
1.0E-2

Th
Th 3

Th
5.0E-4

7.0E-6 2.0E-3

Pa
Pa

Pa
4.0E-2 4.0E-2

4.0E-3
4.0E-1

U
U 3

U
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1.0E-3
5.0E-6 2.0E-3

Np
Np

Np
1.0E-2

1.0E-3 1.0E-1

Pu
Pu 15

1.4E-4
8.8E-5 1.3E-6 7.3E-3

Pu
Pu

1.4E-4 1.0E-4
Pu 1.3E-6

7.3E-3 1.0E-6 7.0E-3

Am
Am 12

5.7E-5
6.6E-5 1.3E-6 8.0E-4

Am
Am

5.7E-5 6.0E-5
Am 1.3E-6

8.0E-4 1.0E-6 8.0E-4

Cm
Cm

Cm
2.2E-4

2.3E-6 5.0E-4
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さらに、農作物への移行係数の各元素のパラメータ設定の状況は、以下のようにまとめられる。

なお、農作物への移行係数の評価パラメータ設定に関する整備状況の一覧を Table5-2 に示した。

Table5-2 農作物への移行係数の評価パラメータの設定に関する整備状況

値定設値定設値定設値定設

C 1.0E-01 1.0E-03 ～ 5.5E+00 1.0E-01 1.0E-03 ～ 5.5E+00 1.0E-01 1.0E-03 ～ 5.5E+00 1.0E-01 1.0E-03 ～ 5.5E+00

Se 6.0E-02 8.0E-03 ～ 3.0E-01 2.0E-03 3.0E-04 ～ 2.0E-02 2.0E-03 4.0E-04 ～ 2.0E-02 6.0E-02 8.0E-03 ～ 3.0E-01

I 1.0E-01 2.0E-02 ～ 5.0E-01 1.0E-01 2.0E-04 ～ 4.0E-01 1.0E-01 8.0E-05 ～ 4.0E-01 1.0E-01 8.0E-05 ～ 4.0E-01

Cs 8.0E-04 9.0E-05 ～ 1.0E-02 4.0E-04 2.0E-05 ～ 6.0E-03 3.0E-04 1.0E-05 ～ 1.0E-02 2.0E-03 4.0E-04 ～ 4.0E-02

Pb 2.0E-04 3.0E-05 ～ 3.0E-03 2.0E-04 2.0E-05 ～ 4.0E-03 1.0E-04 1.0E-05 ～ 2.0E-03 2.0E-04 2.0E-05 ～ 4.0E-03

Po 2.0E-04 2.0E-05 ～ 2.0E-03 2.0E-04 2.0E-05 ～ 2.0E-03 2.0E-04 2.0E-05 ～ 2.0E-03 2.0E-04 2.0E-05 ～ 2.0E-03

Ra 4.0E-02 4.0E-03 ～ 4.0E-01 4.0E-02 2.0E-04 ～ 5.0E-01 4.0E-02 4.0E-03 ～ 4.0E-01 4.0E-02 4.0E-03 ～ 4.0E-01

Ac 1.0E-03 1.0E-04 ～ 1.0E-02 1.0E-03 1.0E-04 ～ 1.0E-02 1.0E-03 1.0E-04 ～ 1.0E-02 1.0E-03 1.0E-04 ～ 1.0E-02

Th 1.0E-04 2.0E-05 ～ 2.0E-03 5.0E-04 7.0E-06 ～ 2.0E-03 3.0E-05 6.0E-07 ～ 5.0E-04 5.0E-04 7.0E-06 ～ 2.0E-03

Pa 4.0E-02 4.0E-03 ～ 4.0E-01 4.0E-02 4.0E-03 ～ 4.0E-01 4.0E-02 4.0E-03 ～ 4.0E-01 4.0E-02 4.0E-03 ～ 4.0E-01

U 9.0E-05 7.0E-06 ～ 5.0E-04 1.0E-03 5.0E-06 ～ 2.0E-03 5.0E-05 3.0E-06 ～ 6.0E-04 1.0E-03 5.0E-06 ～ 2.0E-03

Np 3.0E-04 2.0E-05 ～ 7.1E-02 1.0E-02 1.0E-03 ～ 1.0E-01 1.0E-03 1.5E-04 ～ 2.9E-02 1.0E-02 1.0E-03 ～ 1.0E-01

Pu 3.0E-05 3.0E-07 ～ 3.6E-01 1.0E-04 1.0E-05 ～ 1.0E-03 1.0E-03 4.0E-06 ～ 1.0E-02 1.0E-04 1.0E-06 ～ 7.0E-03

Am 1.0E-05 1.3E-07 ～ 6.6E-01 1.0E-03 1.0E-04 ～ 1.0E-02 1.0E-03 2.3E-06 ～ 3.6E-02 6.0E-05 1.0E-06 ～ 8.0E-04

Cm 1.8E-05 1.2E-06 ～ 2.5E-04 9.2E-05 9.2E-06 ～ 9.2E-04 2.2E-04 2.3E-06 ～ 5.0E-04 2.2E-04 2.3E-06 ～ 5.0E-04

IAEA等の国際機関の文献のデータ情報がなく、国内外で栽培された農作物の移行係数データが限られているのでその限られ
たデータから設定するか、また他の農作物からの保守的な設定をしているもの（設定した数値の信頼性が低いと判断されるも
の）

変動幅

我が国で栽培された農作物の移行係数データの数値に基づいて設定されているもの（設定した数値の信頼性がかなり高いと
判断されるもの）

IAEA等の国際機関の既往文献における設定と農作物への移行係数のデータベース(一部我が国で栽培された農作物の移行
係数データ）に収録されているデータとの比較分析を行い、IAEA等の文献あるいは農作物への移行係数のデータベースの統
計から決定する（設定した数値の信頼性が比較的高いと判断されるもの）

IAEA等の国際機関の文献を引用した設定であるもの（農作物への移行係数のデータベースの収録データが少なく、データ
ベースに基づいたデータの信頼性が担保できないもの）

(単位：Bq/g-wet／Bq/g-dry）

元
素

評価パラメータの設定に関する整備状況

実果菜葉非菜葉類米

幅動変幅動変幅動変

① 我が国で栽培された農作物の移行係数データの数値に基づいて設定されているもの（設定し

た数値の信頼性がかなり高いと判断されるもの）[米類、葉菜、非葉菜の Se、Cs、Pb、Th、U
を設定]。

② IAEA 等の国際機関の既往文献における設定と農作物への移行係数のデータベース(一部我が

国で栽培された農作物の移行係数データ）に収録されているデータとの比較分析を行い、IAEA
等の文献あるいは農作物への移行係数のデータベースの統計から決定する（設定した数値の信

頼性が比較的高いと判断されるもの）[米類、葉菜、非葉菜の I、葉菜の Ra、非葉菜の Pu、Am
を設定]。

③ IAEA 等の国際機関の文献を引用した設定であるもの（農作物への移行係数のデータベース

の収録データが少なく、データベースに基づいたデータの信頼性が担保できないもの）[米類、

葉菜、非葉菜の C、Po、Ac、Pa、Np、Cm などを設定]。
④ IAEA 等の国際機関の文献のデータ情報がなく、国内外で栽培された農作物の移行係数デー

タが限られているのでその限られたデータから設定するか、または他の農作物からの保守的な
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[ C Se I Pb
Po Ra Ac Th Pa U Np Cm ]

IAEA
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]
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” 2007 19
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”  2004 16 17
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(4)  “  -

2 - 3 ”  JNC TN1400 99-023

1999 11

(5) “TRU ”

JNC TY1400 2000-001 TRU TR-2000-01 2000 12

(6) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(7) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 

(8) “TRU -

2 TRU -” JNC TY1400 2005-013 FEPC TRU-TR2-2005-02

2005 

(9) IAEA , Derivation of Activity Limits for the Disposal of Radioactive Waste in Near Surface 
Disposal Facilities , IAEA-TECDOC-1380,  2003. 

(10) IAEA Technical Reports Series No.364, Handbook of Parameter Values for the Prediction of 
Radionuclide Transfer in Temperate Environments , 1994. 

(11) IAEA “Clearance of Materials Resulting from the Use of Radionuclides in Medicine, Industry and 
Research” IAEA-TECDOC-1000 1998 

(12) IAEA “Generic Models and Parameters for Assessing the Environmental Transfer of Radionuclides 
from Routine Releases” IAEA Safety Series No.57 IAEA Vienna 1985

(13) IAEA “Exemption of Radiation Sources and Practices from Regulatory Control”
IAEA-TECDOC-401 1987 

(14) U.S.NRC “De Minimis Waste Impacts Analysis Methodology” NUREG/CR-3585.4984 
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Appendix-

Table -1

1 2

(1) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(2) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 
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Table -2

1 2

(1) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(2) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 
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Table -3

1 2

(1) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(2) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 
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Table -4

1 2

(1) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(2) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 

JAEA-Data/Code  2009-003

─ 32 ─

JAEA-Data/Code  2009-003

─ 33 ─



- 34 -

Table -5

1 2

(1) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (2) Rice Collected in Japan ;Journal of NUCLEAR 
SCIENCE and TECHNOLOGY, Vol. 44, No. 5, p. 779 790, 2007 

(2) Shigeo UCHIDA; , Keiko TAGAMI and Ikuko HIRAI, Soil-to-Plant Transfer Factors of Stable 
Elements and Naturally Occurring Radionuclides: (1) Upland Field Crops Collected in Japan: Journal 
of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 44, No. 4, p. 628–640, 2007 
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