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Based on the regulations (the safety regulation of Tokai Reprocessing Plant, the
safety regulation of nuclear fuel material usage facilities, the radiation safety
rule, the regulation about prevention from radiation hazards due to radioisotopes,
which are related with the nuclear regulatory acts, the local agreement concerning
with safety and environment conservation around nuclear facilities, the water
pollution control law, and bylaw of Ibaraki Prefecture), the effluent control of
liquid waste discharged from the Nuclear Fuel Cycle Engineering Laboratories of
Japan Atomic Energy Agency has been performed. This report describes the effluent
control results of the liquid waste in the fiscal year 2014. In this period, the
concentrations and the quantities of the radioactivity in liquid waste discharged
from the reprocessing plant, the plutonium fuel fabrication facilities, and the
other nuclear fuel material usage facilities were much lower than the limits

authorized by the above regulations

Keywords: Effluent Control, Liquid Waste, Tokai Reprocessing Plant, Plutonium Fuel

Fabrication Facilities
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4.1.2
4.1.2 4.1.7
1
1 1
4.1.2
Bg/cm? (GBq) (GBqg)
a 3.0 x 10 2 1.1 x 10 *? 1.0
3[3 ( 1) 1.2 x10 3.7 2.4 102
CH )
8Sr ( 2 23 x10*'|(C 3 7.0 x10°? 4.1
05y ( 2 48 x10*|(C 3 1.4 x10'! 8.1
Zr-*Nb 5.9 x 10 ‘! 1.7 x10 ! 1.0 10
103Ry 9.3 x 10 * 2.7 x10 1 1.6 10
106Ry-1%Rh 7.4 2.1 1.3 102
134Cs 8.5 x 10 ! 2.5 x10 1 1.5 x 10
137Cs 7.8 x10 ! 2.3 x10 1 1.4 10
14ice 1 x10 ? 2.4 x 10 2 1.5
144Ce-14pr 1.7 5.2 x 10 ‘! 3.0 10
*H 2.5 x 10 7.4 x 108 4.7 10°
1291 ( 2 3.7 x10*'|(C 3 1.1 x10* 6.7
131y 1.6 5.2 x 10 ‘! 3.0 10
Pu a ( 2 3.0 x10?%|( 3 1.1 x10°? 5.9 10 *
1
10 Bg/cm? 6.1 Bg/cm®
4 Bg/cm® 2.4 Bg/cm®
21
3 1
B °H 2.4 Bg/cm?
B 3 6.1 Bg/cm®
S53. 7. 12

,ll,
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1
4.1.3 1
1
(GBa)

a 4.1
B CH ) 9.6 x 10?2
8Sr 1.6 10
0Sr 3.2 10
%Zr-Nb 4.1 10
103Ry 6.4 10
106y -1%6RN 5.1 102
1¥4Cs 6.0 10
B1Cs 5.5 10
141Ce 5.9
144Ce-144pr 1.2 10?
°H 1.9 108
1291 1 2.7 10
| 1 1.2 102
Pu a 2.3

() I I | 96.2 GBq

2] 26.6 GBq 'l 69.6 GBq

712,
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1
4.1.4
3
1 Bg/cm® MBq 2 MBq 2
a 1x 10 3 ( 3) S -
3x 10 2 ( 3)
B « | — o
[3.7x 10 3]
6x 10 ( 3)
*H ( 5) 7.4x 10? 1.9x 103
[1.1x 10]
234U’
7 8 1x 10 2 7.0%x 102 2.1x 108 2%y, 238y
1 a B
°H °H
a B *H
2
3 1
3
-3 B -2 <1
1x10 3x10 6x10
4
B 1 3.7x 10 2 Bg/cm®
a 3.7x 10 3 Bg/cm® 3
b 4x 10 ® Bg/cm® 1
5 ! 1
1.1x 10 Bg/cm®
6 3
7 3
a B
8 J a

,13,
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714,

3 2
4.1.5
1 Bg/cm® MBq 2 MBq 2
a 1x 10 ® ( 3) — -
3x 10 2 ( 3)
B ( 4 S— -
[3.7x 10 ]
234U’
5 6 1x 10 ? 8.9x% 10 2 7x 102 23y 238
238PU,
1x 10 8 8.9x 10 2.7x% 102 239py, | 240py
5 6
7
1 a B
a B
2
3
- B <1
1x107 3x107
‘ B
1 3.7x 10 * Bg/cm®
> 3
6 3
a B
7 2y
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4.1.6

mg/L pH

pH

5.0 9.0

SS

30

CoD 20

BOD 20

( 2 0.03

0.5

0.1

0.1

0.005

230

100

2 2 (
3,000
21
26 12 1
0.1mg/L 0.03mg/L

715,
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0.1mg/L

2
4.1.7
mg/L pH
1 2
1,2 C 3
pH 5.8 8.6 5.0 9.0
SS 30 30
CoD 20 20
BOD 20 20
5 5
10 10
1 1
1 1
e ( 0.03 0.03
i
= 0.5 0.5
H 0.1 0.1
D 0.1 0.1
i)
= 0.005 0.005
i
= 8 8
(D
o/
100 100
1 1,000 )
21
(
1 3,000 )
21
26
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4.2
4.2.1
4.2.3
4.2.1
4.2.1
Bg/cm® cm?
q 1% 10 @ 10| «a 90
B
2% 10 2 0 B 30

*H

3H 7 1

895y 2% 10 3 500

%05y 1x 10 3 500

%7 .5x 10 3 2000 |y

s\ 8x 10 2000 | y

103R, JAx 10 @ 2000 |y

106R,;-106Rp 2% 10 2 2000 |y

120] J4x 10 3 300 | Pdl, -y

131 .8x 10 3 2000 |y

1340 J1x 10 @ 2000 |y

137cg .8x 10 3 2000 |y

11ce 2% 10 3 2000 |y

U4Cg_l44py 2% 10 2 2000 |y

PU O .7x 10 ° 100 ~a

U .0x 10 ¢ 100 ~a

717,
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4.2.2
Bg/cm? cm®
a .0x 10 ¢ 200 « 60
B 2% 10 3 100| B 30
*H 8x 10 * 1000 B 100
%y 7 1
U .0x 10 * 100 - -a
Pu a .7x 10 5 100 - -a
241py .0x 10 3 80 -
4% 10 3 300 | PdI, -y
125, 129

,18,
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4.2.2
4.2.3
mg/L cm®
pH
pH 100 JIS K 0102 12.1
SS 1.0 100 JIS K 0102 14.1
KMnO,
CoD 0.2 0, mg/L 100 JIS K 0102 17
1.0 0, mg/L 1 300 JIS K 0102 21, 32.3
BOD
0.5 200 JIS K 0102 24
ICP
0.007 100 JIS K 0102 52.4
ICP
0.04 100 JIS K 0102 53.3
ICP
0.01 100 JIS K 0102 57.4
ICP
0.001 100 JIS K 0102 56.4
ICP
0.007 100 JIS K 0102 65.1.4
ICP
0.01 100 JIS K 0102 55.3
0.01 500 JIS K 0102 38.4
ICP
0.07 100 JIS K 0102 54.3
ICP
0.001 100 JIS K 0102 61.3
0.0005 100 JIS K 0102 66.1.1
0.1 50 JIS K 0102 34.2
ICP
0.02 5 JIS K 01?5 47.3
JIS K 0102 47.2
2 JIS K 0102
0.5 42.5, 43.1.2, 43.2.5
ML
JIS K 0102 42.4

719,
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4.3
4.3.1 4.3.2
4.3.1
4.3.1
2 ZnS Ag Aloka DZS-453B 28
G TDC_513 U308
2 ZnS Ag Aloka DzZ-451F 93
a Aloka TDC-511 0.0
Aloka SC-756C 378
2 GM  Aloka GP-14V 34
B Aloka TDC-511 U.0
Aloka SC-756C 38
Packard 2550 TR/AB °H >60 BG <10cpm
e >90 BG <10cpm
Packard 3110 TR/LL °H >60 BG <10cpm
e >90 BG <10cpm
y -X HP Ge
ORTEC GMX-25200-P
ORTEC GMX-25190 FWHM /
ORTEC GMX30 (at 1.33 lev)
y 2.00 keV 46/1 >25%
1.95 keV 48/1 >25%
2.10 keV 52/1 >30%
SEIKO EG&G
Y
y -X HP Ge
ORTEC GMX-30190
FWHM /
Y (at 1.33 MeV)
1.90 keV 52/1 >30%
SEIKO EG&G
Y
SSD
ALPHA-ENSEMBLE
a FWHM 20 keV
25 30% 2*Am
SEIKO EG&G
a

,20,
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4.3.2
4.3.2
pH HM-26S
Cl-15A 1.00 p S/cm 100.0 mS/cm
B-100N 0  20.00 mg/L
999.9 999.9 mv
1L0-50 0.001 999 mg/L
CN  7000-0.65 W
F 7200-0.65 W
HG=310 0.005 3.0pg
ICP . . 27.12 MHz 1.6 kW
Perkinelmer Optima8300 167 800 nm
CCD
Mettler AT201 0.01 mg 200 g
Mettler AE163 0.01 mg 31¢g
0.01 10000 p S/cm
P1A-1000 0.01 5 mL/min
1C-2001 0.2 9.9 mL/min

,21,
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5.
5.1
5.1.1
26 1
163
5.1.1
5.1.2
26 9,102.69 m?
6,982.0m? 2 841.0m® 1 1,279.69 m?3
(10,035.0 m?) 1
6,982.0m 70 a 3
U
a B 5.1.2
5.1.3
5.1.3
1 2
1
19 7 30
1 3 H
4 1

,22,
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5.1.4
5.1.5
5 a
3 Ogr 129 B4Cs ¥iCs  Pu(a ) U 5.1.1
5.1.10
1
1
1
1 B
a H Pu(a) U
B
5.1.6 5.1.7
5 a B U
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