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Annual Report on the Environmental Radiation Monitoring
around Tokai Reprocessing Plant
FY 2002
(Document on Present State of Affairs)

Kunihiko SHINOHARA*1

Minoru TAKEISHI, Naoto MIYAGAWA,
Hitoshi WATANABE, Masanao NAKANO ,
Masanori TAREYASU, Hisaaki ISOZAKI,
Tokuju ISOZAKI, Masato MORISAWA
Yasuhiro UEZU, Hiroki FUJITA,
Tomoko MIZUTANI, Chiaki KATO

ABSTRACT

Environmental radiation monitoring around the Tokai Reprocessing Plant has
been performed since 1975, based on "Safety Regulations for the Tokai
Reprocessing Plant, Chapter IV - Environmental Monitoring”.

This annual report presents the results of the environmental monitoring and
the dose estimation to the hypothetical inhabitant due to the radioactivity
discharged from the plant during April 2002 to March 2003.

Appendices present comprehensive information, such as monitoring program,
monitoring results, meteorological data and annual discharges from the plant .

Environmental Protection Section, Radiation Protection Division, Tokai Works
%1 Director of Radiation Protection Division
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2002F4 8 ~20034£38

Bm| N [NNE| NE [ENE| E |ESE| SE |[SSE[ S [SSW| SW WSW| W [WNW| NW [NNW| €5

REE

A 0.67 | 2.00 | 0.74 | 046 | 0.73 | 0.53 | 046 | 0.43 | 0.70 | 0.50 | 0.64 | 0.48 | 047 | 0.46 | 2.00 | 2.00 | 0.54

B 047 | 041 | 033 | 035} 039} 0.38 | 029 | 0.25 | 0.27 { 0.35| 0.35| 0.37 | 0.39 | 0.40 | 0.38 | 0.41 0.34

C 020! 0.15 | 014 | 0.19 | 024 | 0.26 | 0.22 | 0.16 | 0.16 | 0.13 | 0,17 { 0.20 } 0.22 | 0.20 ; 0.16 | 0.18 | 0.18

D 0.30 | 0.17 | 013 | 0.21 | 0.34 | 0.42 | 0.37 | 020 | 0.26 | 0.18 | 0.22 | 0.31 | 0.28 [ 0,28 | 0.22 | 0.26 | 0.20

E 0.18 1 014 | 016 | 0.18 } 0.36 | 0.00 | 023 | 0.7 | 0.13 | 0.15{ 0.13 | 0.14 | 0.14 | 017 | 0.16 | 016} 0.16

F 029 ] 027|030} 038| 045 | 060 039 036|029 | 028|029 | 036 028 027 024 028 0.30
REREREEHOFEY 0.30 | 020 | 016 | 0.26 | 0.38 | 041 | 0.31 | 023 | 026 | 0.24 | 0.25 | 0.33 | 0.30 | 0.29 | 0.23 | 0.27 | 0.24

0T0-€00¢ O7¥8N.L ONC



()3

R"E—3 ARHREE (%)

200244 B ~2003F3 A

B [ N NNE|] NE [ENE E ESE|] SE [SSE] S [SsSwW|] sw [wsw| W [WNW| NW [ NNW
% 52 10.8 | 216 | 7.5 3.0 2.6 3.3 4.4 2.8 3.8 3.8 2.8 3.9 58 115 | 7.2
RE—4 XELXTELRBEE (%)
20025%4 B ~2003F3H
REZEHETK] A [A—B[ B [B—C|] C |C—D E F G
¥ 5455 0.6 5.6 8.6 2.9 6.5 32 | 410 [ 3.9 6.8 | 20.9
ASHILEGTE| A B C D E F
WCHWA 95| 06 14.2 9.5 44.2 3.9 27.7
RE—5 RAMEATRZEELEDH (E)
200254 F ~2003F3 8
JEIETY NNE| NE [ENE E ESE|] SE [SSE[] S [SSW] sw [wsw| W [WNW| NW | NNW
LEE
A 1.1 0.1 2.1 2.1 5.1 6.1 7.0 5.0 1.0 3.0 2.0 4.1 4.1 5.1 0.1 0.1
B 211 | 391 | 94.1 | 1191 | 73.1 [ 103.1 | 145.0| 160.0 | 52.0 | 39.0 | 49.0 | 58.1 | 85.1 | 84.1 | 72.1 | 48.1
C 90 | 23.0 | 184.0[ 133.0| 38.0 | 38.0 | 48.0 | 73.0 | 160 | 420 | 31.0 | 25.0 | 12.0 | 45.0 | 75.0 | 34.0
D 162.0 | 596.0 | 1362 | 283.0| 80.0 | 46.0 | 53.0 | 99.0 | 91.0 | 124.0 | 118.0 | 67.0 | 93.0 | 141.0 | 354.0 | 198.0
E 200 | 470 | 71.0 | 20.0 | 3.0 0.0 1.0 2.0 8.0 80 [ 170 | 6.0 | 21.0 | 80.0 | 50.0 | 34.0
F 238.2 | 236.1 | 174.1 | 103.2| 67.2 | 33.2 | 36.1 | 431 | 80.1 | 116.1 | 1151 | 84.1 | 126.1 | 203.1 | 453.2 | 313.2

i ER0SmM/SHUTNZENHIEZET,

0T0-€00¢ O7¥8N.L ONC



(9)3

RE—6 HERASETTELREZ (&)

200254 B ~2003%£3 8

T2 T E A B C D E F |A~F
@ # i 1 0 0 0 2 4
8 OE (%) 25 25 0 0 0 50 100

FE—7 BEE0.5~2.0m/sDEMEREH (H)

200244 H ~200343 8

N N |[NNE| NE [ENE| E |ESE|] SE |[SSE|] S [SSW| SW [WSW[] W [WNW[ NW [NNW

EE 47 34 43 46 46 48 | 29 23 24 | 26 27 34 37 42 50 49
RE—8 BiRlxAEEH (BE-BEX- -TEENH S TEBEME AL B (E)
2002%F 2003%F EER |

B 4 5 6 7 8 9 11 12 1 2 3
B & 0 0 0 0 2 0 0 0 4 0 0 17
B E (%) 00 | 00 | 00 | 0.0 | 0.3 | 0.0 00 | 00 | 05 | 0.0 | 0.0 | 0.2

0T0-€00¢ O7¥8N.L ONC



(9)3

RE—9 #E70m (BIRI00m) (ZH T3 EEBIFHEE (m/s)
200254 8 ~2003%E3 B
Bl N [NNE[ NE[ENE|] E [ESE| SE [SSE] S [ SSW| SW |[WSW| W [WNW| NW |[NNW|£A5{
F E B 4.2 67 | 79 | 51 | 85 | 32 | 39 | 56 | 53 6.2 57 | 42 | 46 | 46 | 54 | 47 | 57
RE—10 L7 0m (BKIOOM) ([CH 172 BRFH - KEEZE (m/s)
B[ 2002% 2003% EER
1EE 4 5 6 7 8 9 10 11 12 1 2 3
SRR 6.6 62 | 50 | 54 | 57 | 56 | 57 | 56 | 5.4 56 53 | 55 | 5.7
== JEIR 18.4 [>20.0] 156 | 17.2 | 13.9 | 14.8 [ >20.0| 165 | 17.3 | 142 | 148 | 17.3 [ >20.0
RE—11 #E7 0m (BKIOOmM) IS5 AEERBIREE (%)
B 20025 2003& EED
m/s 4 5 6 7 8 9 10 11 12 1 2 3
<0.5 0.0 0.1 o1 | o1 | 00| 00 1] 00 ] 00 | 0.0 0.0 0.0 | 0.1 0.0
0.5~1.0 1.4 20 [ 17 | 16 | 27 | 13 | 14 | 0.7 | 04 0.4 09 | 12 | 1.3
1.1~1.9 5.3 65 | 44 | 87 | 78 | 75| 45 [ 35 | 438 3.2 33 [ 60 | 55
2.0~2.9 9.2 9.0 | {14138 135 142 [ 120 111 ] 103 ] 103 [ 107 | 128 | 115
3.0~3.9 124 | 116 | 135 14.7 ]| 147 | 150 | 195 | 140 | 155 | 146 | 17.9 ] 17.3 | 15.0
4.0~4.9 {19 [ 140 | 122 | 180 121 [ 136 | 183 | 182 [ 188 | 169 | 18.0 | 14.2 | 15.1
5.0~5.9 97 [ {29 ] 121106 84 | 92 | 126 | 16.0 | 149 | 157 | 153 | 12.6 | 125
6.0~6.9 9.4 83 [ 93 | 83 | 74 | 63 | 57 [ 125 ] 102 124 [ 156 [ 9.0 [ 95
7.0~7.9 7.6 74 [ 1131 81 ] 71 | 76 | 50 | 75 | 78 | 104 | 67 | 70 | 7.8
8.0~8.9 8.8 70 | 74 | 73 | 55 | 6.4 | 48 | 54 | 8.9 5.1 39 | 65 | 6.4
9.0~9.9 6.1 69 | 563 | 51 | 71 | 86 | 44 | 32 | 48 3.8 27 | 40 | 5.2
10.0~14.9 16.8 | 128 | 111 | 82 | 136 | 104 | 97 | 75 | 3.2 7.2 5.1 85 [ 9.5
15.0= 1.4 16 | 03 | 04 | 00 | 00 | 22 | 04 | 0.3 0.0 00 | 07 | 06

0T0-€00¢ O7¥8N.L ONC



()3

T"E—12 HEIOmICBEII2EAEHEREE (%)
20024 H ~2003E3H
EE N |[NNE| NE |ENE[] E |ESE| SE|SSE|] S |[SSW| SWIWSW[ W [WNW[ NW [NNW
F E M| 3.1 43 | 139|151 | 63 | 16 | 37 | 31 | 18 | 20 | 36 | 35 | 108 | 132 | 8.4 | 4.7
RE—13 HE1OmCHFIEREBIFHERE (m/s)
200254 85 ~20035&3H
B N [NNE| NE |[ENE|] E |ESE| SE|SSE|] S |SSW| SW |[WSW[ W [WNW| NW [N NW[EAFH
F E B| 26 | 29 | 40 | 35 | 26 | 22 | 27 | 27 | 28 | 21 34 | 24 | 20 | 1.8 | 22 | 28 | 27
RKE—14 HE1TOmICHTZABIFES - ZEEE (m/s)
B 2002%F 2003% EER
i=f= 4 5 6 7 8 9 10 | 11 12 1 1 2 3
SRR 32 | 31 | 29 | 25 | 28 | 2.7 | 27 | 26 | 24 | 27 | 26 | 28 | 27
o ER 87 | 105 | 7.0 | 10.0| 7.2 | 6.7 | 140 | 7.4 | 86 | 7.4 | 7.9 | 9.6 | 14.0

0T0-€00¢ O7¥8N.L ONC



(8)3

RE—15 #HE1OmICHTIERERHEIFEE (%)

A1 2002%F 2003F FER
m/s 4 5 6 7 8 9 10 11 12 1 2 3

<0.5 1.0 0.9 1.7 2.4 2.7 0.7 0.1 0.1 0.0 0.3 0.0 0.7 0.9
0.5~1.0 8.8 10.1 11.0 14.8 12.0 11.0 7.2 3.1 4.6 3.1 5.1 10.1 8.4
1.1~1.9 21.0 20.6 18.8 23.1 20.5 32.8 36.7 34.4 39.9 35.5 36.6 33.2 29.4

2.0~2.9 20.3 20.3 22.8 27.4 23.6 17.2 26.7 33.9 30.6 31.2 27.7 16.8 24.9
3.0~3.9 18.2 17.5 22.1 17.6 18.2 16.0 11.1 14.7 14.1 14.2 14.4 15.9 18.2
4.0~4.9 13.9 15.3 14.9 8.7 13.7 14.2 7.9 8.5 8.2 7.0 10.6 11.8 11.2
5.0~5.9 7.9 8.2 5.8 4.4 8.1 7.2 6.8 3.6 1.1 5.0 3.9 6.3 57
6.0~6.9 5.7 5.0 2.8 1.1 1.1 1.0 2.0 1.4 0.9 3.4 1.3 3.5 2.4
7.0~7.9 2.6 1.7 0.3 0.3 0.1 0.0 0.5 0.3 0.0 0.3 0.4 1.1 0.6
8.0~8.9 0.7 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.5 0.0 0.0 0.5 0.2
9.0~9.9 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
10.0~14.9 0.0 0.3 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.1
15.0= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

RE—16 FuRHET

B|2002% 20035 FEEE

HE 4 5 6 7 8 el 10 19 12 1 2 3

7 R (h) 0.0 0.0 0.0 0.0 2.0 5.0 10.0 0.0 0.0 5.0 3.0 0.0 25.0
AT E ('C)] 13.2 15.6 18.6 24.2 25.1 21.1 16.4 8.6 4.5 2.8 3.7 5.8 13.4
BhRlEEas %A (C)| 25.6 25.1 28.6 34.0 36.3 | 30.4 | 29.0 19.1 16.1 13.7 13.5 19.7 36.3
BRBERESE (C)| 2.9 6.9 13.5 17.6 16.2 12.3 3.0 -0.9 -5.5 -6.4 -5.6 -4.2 -6.4
BRIHmSRE (C) 21.1 21.2 23.3 28.2 | 30.1 27.0 | 22.9 12.5 10.6 7.2 8.3 13.6 30.1
BRlERESE (C)| 8.9 12.7 | 15.3 19.0 | 212 [ 16.9 9.0 5.0 -0.6 1.2 0.9 1.5 -1.2

0T0-€00¢ O7¥8N.L ONC



JNC TN8440 2003-010
EXE—17 FEHFEE (%)

H|2002F 20035 FER
TRT(C) 4 5 6 7 8 9 1011112 1 2 3

T<-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-10=T< -9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-9=T< -8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-8=T< -7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7=T< -6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0
B6=T< -5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 03 0.0 0.2
5=<T< -4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13 23 0.3 0.1 0.3
-4=T< -3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.6 1.3 1.4 05
3=T< -2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 46 36 1.9 1.1
2=T< -1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5 58 7.2 5.4 2.0
-1=T< 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 4.0 8.4 6.1 4.2 2.0
0=T< 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 5.6 9.2 8.4 4.0 23
1=T< 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29 8.2 7.8 8.1 52 27
2=T< 3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 49 9.0 9.6 6.7 5.2 3.0
3=T< 4 0.8 0.0 0.0 00 0.0 0.0 0.8 56 48 10.3 7.0 5.8 29
4=T< 5 0.8 0.0 0.0 0.0 0.0 0.0 1.5 4.0 9.4 6.5 106 | 6.5 3.2
5=T< 6 15 0.0 0.0 0.0 0.0 0.0 1.0 5.4 8.7 10.3 11.1 9.7 3.9
6=T< 7 15 0.1 0.0 0.0 0.0 0.0 1.1 50 | 112 7.8 102 | 98 3.9
7=T< 8 26 0.4 0.0 0.0 0.0 0.0 1.0 9.7 8.2 5.3 8.4 9.7 3.7
8=T< 8 35 0.7 0.0 0.0 0.0 0.0 1.1 107 | 54 2.0 46 | 112 33
9=T< 10 92 0.8 0.0 0.0 0.0 0.0 25 9.6 46 1.8 36 5.8 3.1
10=T< 11 8.1 0.9 0.0 0.0 0.0 0.0 2.3 8.9 4.0 2.0 07 4.0 26
11=T< 12 11.1 5.4 0.0 0.0 0.0 0.0 46 | 101 2.7 1.5 1.2 2.0 32
12=T<« 13 97 155 | 0.0 0.0 0.0 0.6 6.4 8.1 15 0.4 0.3 2.8 3.8
13=T< 14 11.8 148 | 1.0 0.0 0.0 1.5 45 5.1 05 0.4 0.3 1.5 35
14=T< 15 10.0 134 | 2.1 0.0 0.0 3.9 8.4 26 0.4 0.0 0.0 1.3 35
15=T< 16 7.2 8.1 139 | 00 0.0 1.8 8.0 1.3 0.1 0.0 0.0 0.9 3.4
16=T< 17 74 90 | 153 | 0.0 0.3 48 | 104 | 1.3 0.1 0.0 0.0 0.9 4.1
17=T< 18 47 54 | 164 | 07 0.5 4.6 7.6 0.8 0.0 0.0 0.0 0.4 3.4
18=T< 19 1.7 73 | 1568 | 55 09 | 110 | 89 1.0 0.0 0.0 0.0 0.3 4.4
19=T< 20 1.8 65 | 108 | 47 09 | 112 | 71 0.1 0.0 0.0 0.0 0.3 3.6
20=T< 21 2.4 52 6.9 9.5 0.8 8.1 7.1 0.0 0.0 0.0 0.0 0.0 3.4
21=T< 22 0.8 35 56 | 113 | 111 | 123 | 6.4 0.0 0.0 0.0 0.0 0.0 43
22=T< 23 1.1 1.6 36 | 101 | 16.4 | 150 | 3.1 0.0 0.0 0.0 0.0 0.0 43
23=T< 24 1.1 0.9 36 | 108 | 144 | 76 25 0.0 0.0 0.0 0.0 0.0 3.4
24=T<25 0.7 0.3 2.1 99 |} 132 | 56 1.6 0.0 0.0 0.0 0.0 0.0 2.8
25=T< 26 0.6 0.3 1.4 8.3 7.1 2.4 0.5 0.0 0.0 0.0 0.0 0.0 1.7
26=T< 27 0.0 0.0 0.7 6.5 8.8 28 0.7 0.0 0.0 0.0 0.0 0.0 1.6
27=T<28 0.0 0.0 0.4 55 58 2.2 05 0.0 0.0 00 | 00 0.0 1.2
28=T< 29 0.0 0.0 0.4 4.0 6.1 2.1 0.3 0.0 0.0 0.0 0.0 0.0 1.1
29=T< 30 0.0 0.0 0.0 4.8 3.6 22 0.1 0.0 0.0 0.0 0.0 0.0 0.9
30=T< 31 0.0 0.0 0.0 42 3.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.7
31=T<32 0.0 0.0 0.0 1.9 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
32=T<33 0.0 0.0 0.0 1.3 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 02
33=T< 34 0.0 0.0 0.0 0.9 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
34=T< 35 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
35=<T<36 | 00 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36=T< 37 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
37=T< 38 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38=T< 39 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
39=T< 40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
40=T 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E(9)




(oT)3

R/E—18 [EFHEt

Bl2002% 2003% EEE |
IHE 4 5 6 7 8 9 10 11 12 1 2 3
TRIEE ( )y [ 0.0 0.0 0.0 0.0 1.0 50 | 250 ] 0.0 0.0 3.0 0.0 0.0 | 34.0
EEERE (mm )| 29.0 | 1023 97.2 | 99.8 | 354 | 179.3 | 89.2 | 34.0 | 564 | 63.8 | 31.2 | 103.5 | 921.1
BRIz AFRERe(mm/h) | 2.4 110 ] 83 9.9 42 [ 211 | 102 | 45 4.7 54 3.2 1.9 T 21.1
BEmAHMRRE (mm/d) | 9.4 19.7 | 494 | 491 | 141 | 572 | 365 | 29.2 | 15,0 | 287 | 84 | 427 | 57.2
A k&R R (h Y| 54.0 [ 68.0 | 104.0| 61.0 | 250 | 94.0 | 75.0 | 24.0 | 51.0 | 51.0 | 41.0 | 70.0 | 718.0
RERIREFIORERE (mm/h) | 0.5 1.5 0.9 1.6 1.4 1.9 1.2 1.4 1.1 1.3 0.8 1.5 1.3
ERERER (mm/h) | 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.0
RE—19 ENRHRBE (%)
Bl2002%F 2003% FEM
FERE (mm/h) 4 5 6 7 8 9 10 11 12 1 2 3
0.1~0.4 574 | 309 | 538 | 443 | 48.0 | 351 | 33.3 | 29.2 { 37.3 | 37.3 | 39.0 | 37.1 | 407
0.5~0.9 222 | 22.1 | 18.3 | 13.1 80 | 202 | 253 | 16,7 | 157 | 216 | 34.1 | 17.1 | 19.9
1.0~1.9 16.7 | 16.2 | 16.3 | 18.0 | 12.0 | 181 | 28.0 | 20.8 | 275 | 19.6 | 22.0 | 24.3 | 20.1
2.0~2.9 37 | 206 | 4.8 6.6 8.0 7.4 8.0 | 208 | 157 | 5.9 2.4 8.6 8.8
3.0~3.9 0.0 5.9 1.9 6.6 16.0 | 5.3 2.7 4.2 2.0 9.8 2.4 7.1 4.7
4.0~4.9 0.0 0.0 1.9 3.3 8.0 3.2 0.0 8.3 2.0 3.9 0.0 1.4 2.1
5.0~5.9 0.0 1.5 0.0 1.6 0.0 4.3 0.0 0.0 0.0 2.0 0.0 0.0 1.0
6.0~6.9 0.0 0.0 1.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 1.4 0.4
7.0~7.9 0.0 0.0 1.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3
8.0~8.9 0.0 0.0 1.0 1.6 0.0 1.1 1.3 0.0 0.0 0.0 0.0 0.0 0.6
9.0~9.9 0.0 1.5 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
10.0~12.4 0.0 15 0.0 0.0 0.0 1.1 1.3 0.0 0.0 0.0 0.0 2.9 0.7
12.5~14.9 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
15.0~19.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20.0~ 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
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