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Verification of Annual Limits on Intake and
Concentration Limits for Radionuclides produced

in Accelerator Facilities
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(Received July 1, 1992)

Many of the radionuclides produced by Accelerators are not compiled
in ICRP Publication 30. Annual limits on intake (ALIS) of the 78
radionuclides were calculated by other authors using a Code System,
PIEDEC-R. Also, they calculated the derived concentration limits on air,
exhaust air and draining water etc. compatible with such derived limits
in domestic regulations. Then, a proposal was made to verify their results
before publication.

To respond to the proposal, annual limits on intake of 12
radionuclides selected from the above 78 radionuclides were calculated by
DOSDAC, the code system developed in JAERI for the assessment of dose
coefficient for intake and the results were compared in the present report.
In conclusion, the ratios of the calculation result of ALIS by DOSDAC to
that by PIEDEC-R were within the range from -8% to +18%, and so, agreement
was well provided that the data for the radionuclides are sufficiently
arranged in Evaluated Nuclear Structure Data File (ENSDF). As for Ba-129,

of which data are not sufficient in ENSDF, relevant nuclear data were

+ Department of Environmental Safety Research
++ Department of Reactor Safety Research

* Institute of Radiation Measurements
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supplemented and its ALIs were calculated. No problem was found on
calculation of derived limits in the report of referred authors, and used

parameters and treatment of fractions were considered adequate.

Keywords : Accelerator, Radionuclides, Annual Limit on Intake, ALT,

Derived Limit, DOSDAC, PIEDEC-R, ENSDF, Ba-129
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129C5S

129Cs8 €
129Cs2¢C
129CS C
129CS C
12905 C
129CS C
129CS CL
129C52CL
129CS LG
129CS5 CG
129CS
129CS
129CsS
129C8
129CS
129CS
129C3
129CS
129CS
129CS
129CS
129CS
129¢CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
12%9CS
129CS
129CS
129CS
" 129CS
129CS
129C5
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
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JAERI-M 82-110

129BA B+ DECAY (2.11 H) B2TAAA
731S04: 133CS(P,SN); SEMI G, GG-COIN, MAGNETIC SPECTROMETER CE.

(CEX(GY(T)

72TAO2: 130BACG,N); SEMI G, SEMI CE, SCIN G, GG-COIN

82TAAA: 130BACG,N), 120SN(12C,3N)>, 121SB(12C,4N) GE ANTI-COMPTO
OTHERS: 76BE11.,7113502,701IS04

THE DECAY SCHEME IS THAT PROPOSED BY 82TAAA

E E(LEVELS) ARE BASED ON A LEAST SQUARES FIT TO THE
E(G'S) FROM 731504 (EVALUATORS)
MCAD FROM 731504
RI RELATIVE TO 1¢(182.3G>=100
0.40 8
75.2 1 0.20 2
88.6 3 01 LE
118.3 2 0.1 LE
119.7 2 0.1 LE
140.1 3 0.1 LE
142.8 3 0.1 LE
145.5 3 0.1 LE
155.2 2 0.1 LE
159.9 5 0.1 LE
193.7 3 0.15 LE
225.2 2 0.15 LE
228.0 2 0.15 LE
230.4 3 0.35 5
243.5 3 0.15 LE
252.7 3 0.15 L.E
284.0 5 0.24 3
293.0 3 0.29 3
297.9 3 0.2%9 3
307.2 2 0.15 LE
324.1 1 0.51 5
337.8 1 1.28 12
356.4 5 0.15 LE
376.3 2 Q.75 8
384.5 3 0.30 6
407 .6 1 0.70 7
432.3 5 0.26 4
434 .5 2 0.74 7
450.1 3 0.37 4
475.5 2 0.46 5
517.6 5 0.48 7
519.6 3 0.53 7
528.5 2 0.86 9
553.9 1 2.28 16
577.9 3 0.15 LE
589.8 2 0.70 8
606.3 3 0.40 5
610.0 3 0.06 1
614.9 3 0.55 7
628.0 3 0.31 5
631.3 3 0.38 5
660.7 3 0.31 6
685.7 5 0.76 @
6%98.8 3 0.29 5
706.0 2 0.51 5
713.5 3 0.31 5
737.9 2 0.53 5
761.7 3 0.20 3
766.4 3 0.31 5
776 .4 3 0.32 5
783.1 2 1.33 14
123 e .
B IX s¢eBa (2.11h) o7 —% /5 3¢



129CS
129CS
129CS
129Cs
129€S
129¢8
129CS
129CS
129CS
129¢S
129¢S
129¢S
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129BA
129CS
129CS2
129CS CL
129¢5 L
129CS CL
129¢S 6
129CS CG
129€S2 6
129¢5 L
129¢S 6
129CS €6
129CS2 G
129C5 G
129¢5 CG
129CS2 6
129¢S L
129¢S 6
129CS €6
129C52 G
129¢S G
129CS €6
129CS2
129CS
129CS
129082
129CS
129¢S €
129CS2
129CS
129CS
129Cs2
129CS
129CS €
129¢S2
129¢S
129CS2
129CS
129CS
129C52
129CS
129CS
129CS

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
=]
L
L

rooommrooOoanmomoarooooOmr G

789.2
792.1
793.4
805.2
816.3
818.4
8z22.7
826.6
869.1
883.2
gil.t
@55.4
1051.2
1115.5
1180.2

$1286.0

1302.9
1553.2
18%0.7
0.0
0.0
#E+%B+
T
6.545
T
6.545
M

135.54
129.14
M

KC= 0
135.61
M

KC= 0O
188.93
53.2
M

KC=
182.30
M

KC= 0.
209.07
73.2
KC= 1
202.38
M

KC= 0.
220.78
85.1
K€C= 1
214.30
M

Kt= 0
220.83
KC= 0.
L26.48

EAV=45
237 .65
£19.83
551.63

£ 3K

JAERI-M 92-110

3 0.12 2
5 0.1 LE
5 0.1 LE
3 0.61 7
3 0.59 7
3 0.64 8
3 0.33 4
3 0.11 2
5 0.51 7
2 0.56 8
5 0.30 8
32 0.93 9
3 0.40 6
2 0.95 11
2 1.00 15
3 0.77 9
5 0.55 7
5 0.22 5
5 0.15 LE
772+ 2.11 H 11 2447
1/2+ 32.06 H 6
=100
FROM ADOPTED LEVELS
1 572+ 72 NS &
FROM ¢(&6.54 CEM+CENY(129.1-214.3 KEV GY(TY (76BE11)
1 £2
FROM L3/L2=1.79 28
MC= &4.B5SE4 ¥
4372+
9 11.8 2 M1<E2 0.20 5 0.454 7
FROM L1/L2/L3=100.0 26/13.4 13/79.4 11
.385 L¥LC= 0.0549 25¥MC= 0.0112 L¥NC+=0.00293 13¥%
¢ 1.64 7 M1 0.386
FROM ECC (61AR05)
L3231 ¥LC= 0.0437 ¥MC=0.008%0C ¥NC+=0.00234 ¥
4L7/2+ 2.246 NS -3
1 0.23 2 E2Z2 18.85
FROM L1/L2/L3=14.9 29/81.9 42/100 5
6.66 ¥t C= 9.60 ¥MC= 2.083 ¥NC+= 0.505 ¥
7 100 M1+E2 0.25 2 0.1735 6
FROM L1/L2/L3=100.0 9/9.79 42/5.41 39
1476 I¥LC=0.02053 21¥MC=0.0041% S¥NC+=0.0010%9 ¥
L{5/2+)
1 0.5¢ & IF M1 2.238
.9146 ¥LC= 0.256 ¥MC= 0.0520 ¥NC+=0.01361 ¥
7 33.7 6 M1+ (E2> 0.2 2 0.129 &
FROM L1/L2/L3=100.0 44/7.,0 19/4.5 16
1103 17¥LC= 0.0149 13¥MC= 0.0030 3¥NC+=0.00079 7¥
L3/ 2+
1 0.15 5 IF M1 1.447
. 240 ¥LC= 0.1648 ¥MC= 0.0336 ¥NC+=0.008B81 ¥
7 8.71 16M1+(E2) 0.5 5 0,114 7
FROM EKC=0.0973 3,K/L=0968 12
096 4L¥LC= 0.014 3¥MC= 0.0029 T7¥NC+=0.00076 16¥
7 5.67 141F M1 0.1011
0867 ¥LC=0.0113¢% ¥MC=0.00231 ¥NC+=0.00060 ¥
FA
0.16 5 1.9 ) 6.83 13 2.1
1 7 ¥CK=0.786 & ¥CL=0.1071 5 ¥CM+=0.02959 13
9 2.89 9
7 26.7 8
10
1 24 .
ssBa (2.11 h) o5 —% @B - -3¢



129CS
129CS2
129¢C5
129¢C5
129CS
129CS
129c82
129¢C5
129CS
129CS
129CS
129¢5S
129CS
129CS
129CS2
129CS
129Cs2
129C5
129¢S
129CS
129CS
129CS
129CS
129CS2
129CS
129Cs2
129CS
129CS
129CS
129¢CS
129¢S
129¢S
129CS
129¢s2
129¢S
129CS
129CS
129C¢52
129¢CS
129CS
129CS
129¢S
129CS
129Cs2
129CS
129¢S
129CS
129CS
129CS
129CS
129CsS
129CS
129CS
129CS2
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS2

EAV=396 7
416.1
551.5
554.96

EAV=394 7
334.01
345.3
365.86
419.83
549.,0
575.44

EAV=385 7
149.05

KC= 0.255
354.8
365.86
386.7
569.3
603.36

EAV=373 7
177.02

KC= 0.1581
382.9
394.5
414.0
L67.76
596.78
648.43

EAV=354 7
459.43
690.28

EAV=335 7
263.78
481.3
501.38
755.18

EAV=307 7
151.93
328.4
534.3
546.4
566.21
619.8
748.5
879.11

EAV=253 7
658.9
670.0
690.3
743.9
872.5
969.17

EAV=213 7

%3

JAERI-M 92-110

0.15 & 2.8 & H.62 10 2.9
¥CK=0.8088 25 ¥CL=0.1105% & ¥CM+=0.03053 11
1 2.75 14
3 4.61 27
5
0.55 12 10.5 22 6.03 10 11.1
¥CK=0.8093 25 ¥CL=0.1105 & ¥CM+=0.03055 11
8 1.06 8
10.22 5
81.66 15
726.7 8
24 .61 27
5
0.12 3 2.6 6 6.64 10 2.7
¥CK=0.8126 24 ¥CL=0.1110 & ¥CM+=0.03069 10
81.03 5 IF M1 0.297
¥LC= 0.0336 ¥MC=0.00684 ¥NC+=0.00179 ¥
15 LE
80.51 8
10.85% 14
11.1¢% 9
4
0.11 4 2.7 8 6.61 13 2.8
¥CK=0.8167 22 ¥CL=0.1116 4 ¥(CM+=0.030846 10
87.52 15IF M1 0.1843
¥LC=0.02084 ¥MC=0.00424 ¥NC+=0.00111 ¥
10.97 16
16.5 7
12.75 14
84.92 20
85.30 10
&
0.057 18 1.6 5 &.80 13 1.7
¥CK=0.8227 20 ¥CL=0.1126 3 ¥CM+=0.03112 9
715.7 5
5
0.066 15 2.3 5 6.62 10 2.4
¥CK=0.8276 17 ¥CL=0.1133 3 ¥(CM+=0.03133 8
61.80 7
19.52 8
86.75 30
4
0.070 17 3.4 8 6.42 11 3.5
¥CK=0.8341"14 ¥CL=0.11437 23 ¥(CM+=0,03163 7
80.31 5 IF M1 0.282
10.54 5
13.31 25
111.6 4
97.59 23
10.75 13
16.93 14
-
0.016 5 1.7 4 6.67 11 1.7
¥CK=0.8427 ¥CL=0.11589 16 ¥CM+=0.03206 5
20.82 )
20.83 g
34,17 17
20.45 &
15.32 21
5
0.009 3 2.0 5 6.534 12 2.0
¥CK=0.8464 ¥CL=0.11467 ¥CM+=0.03229 &
123 .
seBa (2.11 h) ©O&7F—% @3/ - 23 ¢



129CS
129CS
129C5S
129CS
129CS
129CS
129CS
129CS
129CS
129C8
129C5
129CS
129Cs2
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129(82
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CsS C
129CS
129CS
122CS
129CS2
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129C3
129CS
129CS
129CS
129Cs
129Cs2
129CS
129CS
129LS
129CS

OO MmMMmME O OO OO OO MM OO0 OOMMIrOOODODrO@OODaGMmMMMr OO M@0 oo

542.6
748.5
759.9
780.2
833.4
962.6
991.94
343.4
£37.0
803.0
1156.1%

CK=0.8491
601.0
730.2
$35.0
94T .6
1255.64
263.78
286.6
700.6
828.8
1034.6
1047.1
1647 .96

CK=0.8455
392.33
491.8
656.1
678.8
769.0
892.6
g57.7
999 .4
1044.7
1072.7
1221.46
1459.1
M
1641.0
1681.42

CK=0.8450
425.7
525.3
689.0
712.0
926.5
991.2
1078.0
1126.4
1472.9
1492.5
1675.1
1812.50

CK=0.8427
164.56
556.9
820.7
933.1

¥ 3K

JAERI-M 92-110

13.85 24
16.93 14
21.33 10
16.42 30
22.59 21
12.78 16
5

10.26 5

10.55 7

18.52 34
8

1.7 4 6.49 11
¥CL=0.1178 ¥CM+=0.03262
20.60C 10
3
34.51 18
20.96 8
5
61.80 7
12.32 8
12.71 16
31.07 16
18.10 32
310.0 6
S(7/2+,9/2%)

5¢.0 12 4.52 3
¥CL=0.12086 16 ¥(CM+=0.03362 5
722.2 6
20.88 8
13.81 17
113.8 4
12.95 20
121.2 8
24.09 20
17.82 31
213.8 9
30.75 10
26.37 24
250.0 20M1
FROM EKC=0.00037 5
31.04 5
6(7/2+,9/2+)

7.2 15 5.3%9 10
¥CL=0.12121 17 ¥CM+=0.,03374 6
11.55 11
11.03 20
34.17 17
12.88 12
11.26 10
21.62 10
21.40 11
22.64 16
30.73 6
30.49 5
50.29 3
6(7/2+,9/72+)

15 3 4.90 10
¥CL=0.1230 3 ¥CM+=0.03432 ¢
80.73 4
13.33 30
22.81 24
34.51 18

'R a (211 h) OEF—F U5

59.

15



JAERI-M 82-110

129CSs G 1122.2 25.18 12

129CS G 1164.2 20.99 2

129C8 G 1209.0 26.70 24

129CS G 1236.°9 30.79 8

129C8 G 1386.0 30.58 6

129CS G 1603.5 50.31 4

129CS G 1623.6 211.0 7

129C5 G 1803.6 30.60 4

129CS L 1940.44 12¢7/2+,9/2+)

129CSs E 1.9 &4 5.59 10
129CS2 E CK=0.8391 ¥CL=0.1257 5 ¥CM+=0.03520 14
129CS G 947.6 20.96 8

129CS G 1250.3 21.27 11

129CS G 1292.6 31.66 10

129CS G 1752.0 20.74 é

129CSs L 2018.91 14

129CS E 0.52 11 6.00 10
126052 E CK=0.8357 ¥CL=0.1282 4 ¥CM+=0.03603 20
129CS G 1370.4 30.69 7

129CS G 1443.9 30.57 &

129C5 G 1830.2 20.03 1

129
23K ss Ba (2.11 h) OT—% (5/5)



129CS
129BA
129CS
129CS
129CS
129CsS
129¢CS
129CS
12%CS
129BA
129CS
129CS
129Cs2
129CS
129CS
129¢Cs CL
129CS CG
129CS G
129Cs CG
129€S52 G
129Cs L
129Cs E
129CS82 E
129Cs G
129CSs (G
129C82 G
129CS5 G
129CS CG
129CS52
129CS
129CS
129CS
129CS
129€S52
129CS
129C52
12%CS
129Cs C
129Cse
129CS
129CSs2
129CsS
129CS
129Cse2
129CS
129CS
129CS
129CS
129CS2
129CS
129CS
12905
129CS
129C52
129CS
129CS
129CS
129CS
129C82
129CsS
129CS
129Cs

o
rrmmoT=Zzooadmn

(e

FoOommroommTreoeomMmmMmOoOoommO OO MmMmmMrEor o

JAERI-M 92-110

129BA B+ DECAY (2.25 H) B2TAAA
.0 172+ 2.25 H 11 2447
1029.6 2 7.1 8
14674 ,7 2 18.1 11
1559.0 2 2.5 7
15469.0 2 2.3 7
19%6.1 2 2.0 4
2071.4 2 1.9 5
0.011 2
0.0 172+ 2.25 H 11 2447
0.0 1/2+ 32.06 H 6
15.0 14 54 5 5.58 5 &9
EAV=640 7 ¥CK=0.667 S ¥CL=0.0905 7 ¥CM+=0.024%98 19
T FROM ADOPTED LEVELS
6.545 1 5/2+ 72 NS &
T FROM (6.54 CEM+CEN)(129.1-214.3 KEV GX{(T> (76BE11)
6.545 1 21590 S0EZ2
6.545 1 EZ 2150 50
M FROM L3/L2=1.79 28
MC= 6.8B5E4 ¥
135.54 L3712+
1.5 3 7.4 15 6.39 9 8.9
EAY=579 7 ¥CK=0.710 5 ¥CL=0.0965 7 ¥CM+=0.02664 18
129.14 @ 501 15M1+E2 0.20 5 0.454 7
M FROM L1/L2/L3=100.0 26/13.4 13/5.4 11
KC= 0.385 4¥LC= 0.0549 25¥MC= 0.0112 6¥NC+=0.00293 13¥
135.61 g 91.0 30M1 0.386
M FROM ECC (61AR0S)
KC= 0.331 ¥LC= 0.0437 ¥MC=0.008%0 ¥NC+=0.00234 ¥
208.8 (5/72+>
202.4 2 27.4 27
220.78 4372+
2.1 5 13 3 6.12 g 15
EAV=542 7 ¥CK=0.735 S ¥CL=0.0999 6 ¥(CM+=0.02760 17
85.1 1 4.9 5 IF M1 1.447
KC= 1.240 ¥LC= 0.1648 ¥MC= 0.0336 ¥NC+=0.00881 ¥
214.30 7 1222 I0M1+(CE2) 0.5 5 0.114 7
M FROM EKC=0.0973 3,K/L=0968 12
KC= 0.096 4¥LC= 0.014 3¥MC= 0.002% 7¥NC+=0.00076 16¥
220.83 7 776 231F M1 0.1011 14.4
KC= 0.08647 ¥LC=0.0113¢9 ¥MC=0.00231 ¥NC+=0.00060 ¥
554 .4 2
0.16 4 3.0 6 6.60 @ 3.2
EAV=395 7 ¥CK=0.B093 25 ¥CL=0.1105 4 ¥CM+=0_03055 11
333.9 2 40.3 30
554.1 2 267 7
1164 .6 2
1.21 22 6.646 9 1.21
CK=0.8491 ¥CL=0.1178 ¥CM+=0.03263
944 .5 2 10.2 11
1164.6 2 100
1609.2
0.25 5 6.96 9 0.25
CK=0.8460 ¥CL=0.12048 14 ¥CM+=0.03350 5
1389.3 2 4.6 8
1473.6 1 18.0 11
1648.6
0.047 13 7.64 13 0.047
CK=0.8455 ¥(L=0.,12086 16 ¥CM+=0.03362 5
1439.75 104.3 8
1512.9
1694.7
129 .
;| s¢eBa (2.2 h) o7 —% (/) - 23<



129CS
129Cs2
129CS
129CS
129CS
129CsS
12952
129CS
129CS
129CS
129CS
129(52
129CS
129CS
129CsS
129CS
129CS
129CS
129Cs2
129CS
129¢LS
129CS
129CS
129CS
129CS
129C82
129CS
129CS
129CS
129CS
129CS
129CS
129CS
129Cs2
129CS
129CS
129CS
129Cs
129CS
129CS
129CS

CK=0.8448
1140.3 1
1558.4 1
1701.5 2

CK=0.8447
1693.8 2
1701.5 2
1830.4 2

CK=0.8423
1277.C
1610.46
1694.3
1830.4
1922.8

[ASEEAVIN LS\ SR\ N ]

CK=0.8397
1368.6 1
1787.2 1
1916.4 2
1922.4 2
1954.3 1

CK=0.8386
1400.3 1
1744 .6
1819.0
1947.3
1953.6
2077.5

CK=0.8322
1856.7 2
18469.0 2
2254 .8
2034.,0
2308.46
2086.2
2105.8

® 4K

JAERI-M 82-110

0.045 14 7.61 14

¥CL=0.12136 18 ¥CM+=0.03379 6
1.6 7
2.5 7
0.17 4 7.02 11
¥CL=0.12144 18 ¥CM+=0.03381 6
7.3 8
7.8 @
1.16 22 6.02 g
¥CL=0.1233 3 ¥CM+=0.03442 9
10.7 9
29.7 15
7.3 8
57.7 40
0.16 4 6£.73 12
¥CL=0.1252 4 ¥CM+=0.03505 13
5.0 8
2.0 8
1.2 5
6.0 18
k4
1.10 21 5.83 9
¥CL=0.1261 5 ¥CM+=0.03533 15
1.1 1
57.8 10
57.3 11
226.0 17
3258.0 40
0.0022 9 8.26 19
12 ¥CL=0.1309 ¢ ¥LM+=0.0369% 3
0.10 5
0.10 5
128 .
;e Ba (2.25 h) o7 —% (@2/2

0.045

1.10

0.0022
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JAERI-M 92-110

RBSS "EC _ |sRes Y85

0.0 100.% 64.840 2.680H

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF ¥ - 85

SOURCES
TARGETS ST SI ULl LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT BODY
GONADS 5.7E-07 2.1E-06 3.3E-05 4_SE-05 5.9E-05 1.3E-C5
LUNGS 5.4E-04 6.8E-06 1.2E-06 1.3E-06 3.9E-07 1.3E-05
ST WALL 6.8E-06 1.2E-03 1.3E-03 1.3E-05 6.6E-0Q06 1.4E-05
SI WALL 1.0E-06 9.7E-06 7.2E-04 6.0E-05 3.3E-05 1.4E-05

ULT WALL 1.4E-06 1.2E-05 8.5E-05 1.3E~-03 1.46E-05 1.4E-05

LLI WALL 2.9E-07 L.7E-06 2.5E-05 1.1E-05 2.0E-03 1.4E~05

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATICN> OF SR- 85M

SOURCES
TARGETS ST S1 ULI LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT BODY
GONADS $.5E-08 3.4E-07 8.0E-06 8.9E-06 1.5£-05 1.6E-06
LUNGS 2.5E-05 1.3E-06 2.0E-07 2.2E-07 6.8E-08 1.3E-06
ST WALL 1.4E-04 6.5E-05 2.BE-06 2.BE-0é6 1.4E-06 1.6E-06
SI WALL 1.6E-07 2.0E-06 4 .0E-05 1.3E-053 7.1E-06 1.7E-06

ULI WALL 1.9E-07 2.7E-06 1.8E-05 6.2E-05 3.3E-06 1.6E-06

LLI WALL 8.2E-08 9.9E-0Q7 5.5E-06 2.3E-06 8.6E-05 1.5E~06



SPECIFIC EFFECTIVE ENERGY

TARGETS

GONADS

LUNGS

ST WALL

SI WALL

ULI WALL

LLI WALL

LUNGS
2.7E-07
L.OE-OS
3.2E-06
4 .9E-07
6.7E-07

1.4E-07

JAERI-M 82-110

ST
CONTENT

9.1E-07
3.2E-06
1.1E-04
4,6E-Q6
5.7E-06

2.2E-06

SOURCES

SI
CONTENT

1.5E-05
5.8E-07
5.9E-06
7.0E-05
4&.3E-05

1.2E-05

uLl
CONTENT

2.2E-05
5S.9E-07
6.3E-06
2.9E-05
9.92E-05

5.2E-06

LLI
CONTENT

2.8E-05
1.8E-07
3.1E~-06
1.6E-05
7.5E-06

1.3E-04

(MeV PER GRAM PER TRANSFORMATION) OF SR~ 85

TOTAL
BODY

3.2E-06
2.9E-0é&
3.3E-06
3.7TE-Q6
3.6E-0C6

3.7E-06

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY

(TRANSFORMATIONS/Bgq) OF Y - 85
ORAL INHALATION

ORGAN ISOTOPE CLASS W CLASS Y

Y - 85 f1=1.E-04 fl=1.E-04 fl=1.E-04

SR- 85M fl1=1.E-04 f1=1.E-04 f1=1.E-04

SR- 85 f1=1.,E-04 fl1=1.E-04 f1=1.E~-04
LUNGS Y - 85 3.8E+03 4 .1E+03
LUNGS SR- 85M 3.7E+03 4 .0E+03
LUNGS SR- B85 8.5E+02 1.7E+03
ST CONTENT Y - 85 2.9E+03 2.2E+02 2.8BE+02
ST CONTENT SR- 85M 1.1E+03 2.4E+02 3.0E+02
ST CONTENT SR- 85 4.2E-01 2.0E+00 2.0E+00
SI CONTENT Y - 85 5.6E+03 4.3E+02 5.4E+02
SI CONTENT SR- 85M 5.3E+03 5.8E+02 7.3E+02
SI CONTENT SR- 85 9.9E+00 9.0E+00 9.2E+00
ULI CONTENT Y - 85 &L _2E+03 3.2E+02 4.1E+02
ULI CONTENT SR- B8S5M S5.6E+03 5.0E+02 6.2E+02
ULI CONTENT SR- 85 6.0E+01 3.2E+01 2.3E+01
LLI CONTENT Y - 85 1.1E+03 8.3E+01 1.0E+02
LLI CONTENT SR- 85M 1.7E+03 1.4E+02 1.7E+02
LLI CONTENT SR- 85 1.3E+02 5.9E+01 6.2E+01
OTHER TISSUE Y - B85 3.4E-01 S.9E+02 3.2E+01
OTHER TISSUE SR- 85M 4.7E-01 S5.6E+02 3.0E+01
OTHER TISSUE SR- 85 1.2E-01 1.2E+02 6.9E+00

(6320092



JAERI-M 92-110

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF Y - 85

ORAL INHALATION
CLASS W CLASS Y
fl=1.E-04 f1=1.E-04 f1=1.E-04
GONADS LUNGS LUNGS
9.0E-11 3.5E-10 A 3.9E-10 A
¢ 0, 11, 89 ( 0O, 17, 83
ST WALL ULT WALL ULI WALL
5.7E-10 B.2E-11 1.0E-10
(75, 19, 6 (66, 29, 5)
SI WALL
7.5E-10
ULI WALL
1.0E-09 A
LLI WALL
4.1E-10

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF Y - BS

ORAL INHALATION
CLASS W CLASS ¥

f1=1.E-04 fl1=1.E-04 fl1=1.E-04
GONADS LUNGS LUNGS
2.3E-11 4.3E-11 A 4.6E-11 A
ST WALL ULI WALL ULl WALL
3.4E-11 4.9E-12 6.1E-12
SI WALL

4.5E-11

ULI WALL

6.0E-11 A

LLI WALL

2.4E-11



f1=1.E-04

I.E+08

JAERI-M 92-110

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR Y - B85
ALI (Bg) DAC (Bq/m3)
INHALATION INHALATION
CLASS W CLASS Y CLASS W CLASS Y
£1=1.E-04 £1=1.E-04 f1=1.E-04 f1=1.E-04
1.E+09 1.E+09 4.E+05 4. E+05
5
. Ru
MOSS ?SD — 1085 . fgo | Rugs
0.0 L 20.00H o 1.640H

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF RU- 95

TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
ST WALL
UtI WALL
LLTI WALL
PANCREAS

UTERUS

LUNGS
6.7E-07
5.5E-06
5.2E-06
1.4E-04
7.8E-06
1.2E-06
1.6E-06
3.6E-07
1.0E-05

5.8E-Q7

ST
CONTENT

3.8E-06

5.8E-06
4.2E-06
7.3E-0C6
3.8E-04
1.0E-05
1.3E-05
5.5E-06
6.9E-05

3.8E-06

SOURCES

S1
CONTENT

3.8BE-05
6.3E-06
1.0E-05
1.4E~-06
1.4E~-05
2.3E-04
9.5E-05
2.8BE-05
8.1E-06

3.5E-05

ULI
CONTENT

4.0E-05

6.0E-06

8.7E-06

1.6E-06

1.4E-05

6.5E-05

3.6E-04

1.3E-05

8.3E-06

1.9E-05

LLI
CONTENT

7.0E-05

6.9E-06

1.3E-05

5.8E-07

6.8E-06

3.6E-05

1.7E-05

5.1E-04

3.0E-06

2.3E-05

TOTAL
BODY

8.1E-06

7.1E-06

8.0E-06

7.1E-06

8.2E-06

9.2E-06

8.8E-06

9.2E-06

8.6E-06

9.6E-06



JAERI-M 92-110

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATICON) OF TC- 95

TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
SI WALL
ULI WALL
LLI WALL
PANCREAS

UTERUS

LUNGS
4.4E-07
3.6E-06
3.3E-06
5.1E-05
5.0E-06
8.1E-07
1.1E-06
2.3E-07
6.5E-06

3.0E-07

ST
CONTENT

2.8E-Cé

3.7E-06

2.7E-06

4.7E-06

1.6E-04

&.7E-06

8.2E-0C6

3.5E-06

4.4E-05

2.5E~06

SOURCES

SI
CONTENT

2.6E-05
4,.1E-06
6.5E-06
9.1E-07
9.1E-06
9.5E-05
&.4E-05
1.BE-05
S.4E-06

2.2E-05

ULl
CONTENT

2.6E-05
3.9E-06
5.4E-06
1.0E-06
?.5E-C6
4 .3E-05
1.4E-04
B.AE-06
5.1E-0¢%

1.2E-05

LLI
CONTENT

4.4E-0CS
4.5E-06
8.1E-06
3.6E-07
4 ,3E-06
2.4E-05
1.1E-05
1.7E-04
2.0E-06

1.5E-05

TOTAL
BODY

4. 2E-06
4L_1E-06
4L.6E-06
4_.1E-06
4L _BE-06
‘5.4E-06
5.2E-06
S.4LE-04
4.7E-06

5.8E-06

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS QR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) OF RU- 95

ORAL INHALATION

ORGAN ISOTOPE CLASS D CLASS W CLASS Y

RU- 95 f1=5.E-02 f1=5.E~02 f1=5.E-02 f1=5.E-02

TC- 95 f1=5.E-02 f1=5.E-02 f1=5.E-02 f1=5.E-02
LUNGS RU~ 95 2.0E+03 2.4E+03 2.6E+03
LUNGS TC- 95 B.1E+02 1.8E+C3 1.9E+03
ST CONTENT RU- @5 2.5E+03 3.3E+02 1.3E+02 1.6E+02
ST CONTENT TC- 95 8.5E+01 1.7E+01 6.7E+01 ¥.9E+C]
SI CONTENT RU- 95 3.7E+03 4.9E+02 1.9E+402 2.4E+02
SI CONTENT TC- 95 7.1E+02 1.1E+02 2.5E+02 2.9E+02
ULI CONTENT RU- 95 1.8E+03 2.4E+02 Z.5E+01 1.2E+02
ULI CONTENT TC- 95 2.2E+03 3.3E+02 5.8E+02 6.9E+02
LLI CONTENT RU- 95 3.1E+02 4.0E+01 1.6E+01 2.0E+01
LLI CONTENT TC~- 95 2.3E+03 3.5E+02 5.9E+02 7.1E+02
OTHER TISSUE RU- 95 1.8E+01 3.0E+02 B.3E+01 5.6E+00
CTHER TISSUE TC- 95 2.3E+02 2.0E+03 4.4E+02 ?.1E401

(70000492
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COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF RU- 95

ORAL

f1=5.E-02

GONADS
6.8E-11 A

BREAST
1.2E-11

R MARROW
1.7E-11

ST WALL
1.7E-10

SI WALL
1.9E-10

ULI WALL
2.3E-10

LLI WALL
1.2E-10

REMAINDER
4,1E-11
WT=.06

CLASS D
fl1=5.E-02

GONADS
1.2E~11
(B8, 5, 7)

BREAST
5.5E-12
(42, 9+, 493

R MARROW
6.3E-12
(50, 8, 427

LUNGS
5.5E-11 A
¢ 3, 5,°92)

ST WALL
2.8E-11
(84, 3, 13)

SI WALL
2.9E-11
(93, 3, &)

ULI WALL
3.4E-11
(93, 3, &

LLT WALL
1.9E-11
(91, 4, 5)

REMAINDER
1.1E-11
(54, &, 40D
WT=.06

INHALATION

CLASS W
f1=5.E-02

GONADS
1.0E-11
(70, 15, 15)

LUNGS
7.1E-11 A
¢ 1, 11, 88)

ST WALL
1.7E-11
(55, 16, 29)

SI WALL
1.9E-11
(70, 17, 133

ULl WALL
2.7E-11
(70, 16, 14>

LLI WALL
2.1E-11
(72, 14, 14)

CLASS Y
f1=5.E-02

GONADS
1.2E-11
(64, 23, 13)

LUNGS
7.6E-11 A
1, 16, 83)

ST WALL
2.0E-11
(50, 25, 25)

SI WALL
2.3E-11
(65, 25, 10)

ULI WALL
3.2E-11
(65, 24, 11D

LLI WALL
2.5E-11
(66, 22, 127



.f

ORAL

f1=5,E-02

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF RU- 95
ORAL INHALATION
CLASS D CLASS W CLASS Y
1=5.E-02 £1=5.E-02 f1=5.E-02 £1=5,E-02
GONADS GONADS GONADS GONADS
1.7E-11 A 2.9E~12 2.6E-12 3.0E-12
BREAST BREAST LUNGS LUNGS
1.8E~12 8.3E-13 8.5E-12 $.1E-12
R MARROW R MARROW ST WALL ST WALL
2.0E-12 7.6E-13 1.0E-12 1.2E-12
ST WALL LUNGS SI WALL SI WALL
1.0E-11 6.7E-12 A 1.2E-12 1.4E-12
SI WALL ST WALL ULI WALL ULT WALL
1.26-11 1.7E-12 1.8E-12 1.9E-12
ULI WALL SI WALL LLI WALL LLI WALL
1.4E-11 1.8E-12 1.3E-12 1.5E-12
LLI WALL ULI WALL
7.0E-12 2.1E-12
REMAINDER LLI WALL
2.5E-12 1.1E-12
REMAINDER
6.8E-13
ANNUAL L IMITS ON INTAKE-, ALI., AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR RU- %5
ALI (Bg) DAC (Bg/m3)
INHALATION INHALATION
CLASS D CLASS W CLASS ¥ CLASS D CLASS W
f1=5.E-02 f1=5_.£-02 fi=5.E-02 f1=5.E-02 f1=5.E-02
3.E+09 3.E+09 I.E+C9 1.E+06 1.E+06

8.E+C8

JAERI-M 92-110

TISSULS
A
CLASS Y
f1=5.E-02
1.E406
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106

.-Rh

RH106 8- PO106

29.8CS 100.% 0.0

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF RH-106

SOURCES
TARGETS ST
LUNGS CONTENT
LUNGS 1.4E-03 1.3E-06
ST WALL 1.3E-0¢6 2.9E-03

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF RH-106

DORAL INHALATION
ORGAN CLASS D CLASS W CLASS ¥
f1=5.E-02 f1=5.E-02 f1=5.E-02 fi=5.E-02
LUNGS 1.4E+01 1.4E+01 1.4E+01
ST CONTENT 4L.2E+01 2.1E-01 1.3E-02 1.7E-02

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF RH-106

ORAL INHALATION
CLASS D CLASS W CLASS Y
f1=5.E-02 f1=5.E-02 f1=5.E~-02 f1=5.E-02
ST WALL LUNGS LUNGS LUNGS
1.9E-11 A 3.2E-12 A 3.2E-12 A 3.2E-12 A

( 0, 24, 76 ( 0, 24, 76) ( O, 24, 76)
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WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Baq) OF RH-106

CRAL INHALATION
CLASS D CLASS W CLASS ¥
f1=5.E-02 f1=5.E-02 f1=5.E-0¢ fl1=5.E-02
ST WALL LUNGS LUNGS LUNGS
1.2E-12 A 3.8E-13 A 3.9E-13 A 3.9E-13 A

ANNUAL LIMITS ON INTAKE., ALI- AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk} FOR RH-106

ALI (Bag} DAC (Bag/m3)
DRAL INHALATION INHALATION
CLASS D CLASS W CLASS Y CLASS D CLASS W CLASS Y
fl1=5.E-02 fi1=5.E~-02 f1=5.E-07 fl=5.g~-02 fi=5.E-02 t1=5.E-02 f1=5.E-02
3.E+10 1.E+311 1.E+11 1.E+11 5.E+07 5.E+07 5.E+07
C4LLE+10D
ST WALL
1 05

.. Cd

AG1OSM
7 .230M )

T
899.6

AB105 EC CD10S
15.4%

41.290 55.50M
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SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATICNY OF £D-105

SOURCES
TARGETS ST SI ULl LLI TATAL
LUNGS CONTENT CONTENT CONTENT CONTENT KIDNEYS LIVER BODY
GONADS 7.3E~07 3.7E-06 3.5E-05 4.1E-05 6.7E-05 5.1E~06 2.7E-06 1.1E-05
LUNGS 2.7E-04 7.2E-06 1.5E-08 1.7E~06 7.1E-07 3.9E-0¢6 ?.9E~06 8.9E-06
ST WALL 8.1E-06 6.4E-04 1.4E-05 1.4E-05 7.0E-06 1.3€E-05 8.0E-06 9.7E-D6
SI WALL 1.4E-06 1.0E-05 3.9E-04 6.3E-05 3I.8E-05 1.1E-05 6.5E-06 1.1E-05

ULI WALL 1.8E-06 1.3E-05 9.4E-05 4.86E-04 1.7E-05 1.1E-05 9.7E~D6 1.1E-05
LLI WALL 3.3E-07 5.5E-06 2.8E-05 1.2E-05 1.0E-03 3.9E-06 1.4E-06 1.2E-05
KIDNEYS 4L .0E-06 1.3E-05 1.2E-05 1.1E~C5 4. 0E-06 ?.9E-04 1.5E-05 1.0E-05
LIVER 9.5E-06 B.2E-C6 7.5E-06 1.0E-053 1.7E-06 1.86E-05 2.2E-04 1.0E-C5

PANCREAS 9.7E-08 &.7E-05 7.9E-06 B.5E-06 3.0E-04 2.5E~05 1.7E-03 1.1E-0C5

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATIONY OF AG-105M

SOURCES
TARGETS ST SI uLl LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT . KIDNEYS LIVER BODY
GONADS 4,.9E-10 2.2E-09 3.6E-08 4. 2E~-08 7.1E-08 4 .3E-09 1.5E-09 3.5E-07
LUNGS 2.4E-C5 6.2E-09 1.0E-0% 1.1E-09 3.6E-10 3.1E-09 8.8E-09 3.5E-07
ST WALL 6.6E-09 4.8BE-05 1.28-08 1.3E-08 6.0E-09 1.1E-08 6.6E-09 3.5E-07
51 WALL 8.46E-10 8.9E-0% 3.0E-05 6.2E~CB 3.4E-08 $.6E-09 S.6E-09 3.5E-07

ULT WALL 1.1E-09 1.2E-0C8 1.1E-07 5.5E-053 1.6E-08 9.8E-0% 8.46E-09 3.5E-07
LLI WALL 3.3E-10 4.5E-09 2.8E-08 1.1E-08 8.9E-05 3.0E-0D9 9.68-10 3.5E-07
KIDNEYS 3.3E-09 1.2E-08 1.1E-08 9.4E-09 3.1E-09 7.BE-05 1.3E-08 3.5E-07
LIVER B.7E-09 6.8E~0% 6.3E-C% 8.7E-09 1.1E-0%9 1.4E-08 1.3E-05 3.5E-07

PANCREAS 8.BE-Q9 &.4E-08 7.0E-09 7.2E-09 2.5E-09 2.3E-08 1.5E-08 3.5E-07

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF AG-105

SOURCES
TARGETS ST S1 ULI LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT KIDNEYS LIVER BODY
GONADS 2.5E-07 1.1E-06 1.7E-03 2.1E-05 3.3E-05 2.2E-06 6.8E-07 3.4E-06
LUNGS 5.2E-05 3.1E-06 5.3E-07 5.8E-07 1.BE-0Q7 1.6E-06 4. 4E-D6 I.1E-06
ST WALL 3.3E-06 1.4E-04 6.2E-0C6 6.5E-06 2.0E-06 S.8BE-06 3.3E-06 3_.4E-06
SI WALL 4. 4E-O7 4.5E-06 8.6E-05 3.0E-05 1.7E-05 4.BE-06 2.8E-06 3.9E-06

ULI WALL S.8E-07 5.9E-06 4, 6E-05 1.3E-04 7.7E-C4 5.0E-04 4.3E-06 3.7E-06
LLI WALL 1.6E-07 2.2E-06 1.3E-05 S.4E-08 1.BE-C4 1.5E-06 4 . 9E-07 3.7E-08
KIDNEYS 1.7E-06 5.8BE-0& 5.4E~-06 4.8E-086 1.5E-06 2.2E-04 6.6E-06 3.5E-04%
LIVER 4.3E-06 3.4E-06 3.2E-06 4.4E-06 5.7E-07 &.BE-Cé& 4&.2E-03 3.5E-06

PANCREAS 4L .5E-06 3.2E-05 3.3E-06 3.6E-06 1.2E-~06 1.1E-05 7.6E-06 3.8E-06
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NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) OF CD-105

ORAL INHALATION

ORGAN ISOTOPE CLASS D CLASS W CLASS Y

CD-105 f1=5.E-02 f1=5.E-02 f1=5.E-02 fl=5.E-02

AG-105M f1=5.E-02 +$1=5.E-02 fl1=5.E-02 f1=5.E-02

AG-105 f1=53.E-02 f1=5.E-02 fl=5.E-02 f1=5.E-02
LUNGS CD-105 1.2E+03 1.4E+03 1.5E+03
LUNGS AG-1C5M 1.0E+03 1.2E+03 1.3E+03
LUNGS AG-105 1.6E+01 4.2E+02 6.9E+02
ST CONTENT CD~-105 2.1E+03 2.5E+02 6.3E+01 8.1E+01
ST CONTENT AG-105M 1,5E+03 2.1E+02 5.9E+01 7.6E+01
ST CONTENT AG-105 1.3E+00 2.6E-01 1.4E+00 1.2E+C0C
SI CONTENT CD-105 2.0E+03 2.4E+02 6.3E+01 3.0E+01
SI CONTENT AG-105M 1.9E+Q3 2.3E+02 6.1E+01 7.8E+01
SI CONTENT AG-105 1.1E+01 1.7E400 5.6E+00 6.0E+00
ULI CONTENT CD-105 6.1E+02 7.4E+01 1.9E+01 2.4E+01
ULI CONTENT AG-105M 5.9E+02 7.1E+401 1.8E+01 2.4E4+01
ULI CONTENT AG-105 4.0E+01 6.2E+C0O 1.8E+01 2.0E+01
LLI CONTENT CD-105 4$.0E+01 7.2E+00 1.8E+00 2.4E+00
LLI CONTENT AG—-105M 5.8E+01 7.0E+00 1.8E+00 2.3E+00
LLI CONTENT AG-105 7.4E+01 1.1E+01 3.3E+01 3.5E+01
KIDNEYS tD-105 1.6E+00 4.1E+01 1.2E+01 7.0E-01
KIDNEYS AG-105M 1.5E+00 4.0E+01 1.1E+01 6.7E-01
KICNEYS AG-105 7.1E+01 6.8E+02 1.6E+02 4.1E+01
LIVER CD-105 2.2E+00 5.8E+01 1.7E+01 ?.9E-01
LIVER AG-105M 2.2E+0C 5.5E+01 1.6E+01 .4E-01
LIVER AG-105 7.1E+01 6.BE+02 1.6E+02 4.1E+01
OTHER TISSUE <€D-105 3.2E+01 8.4E+02 2.4E+02 1.4E+01
OTHER TISSUE AG-105M 3.1E+01 7.7E+02 2.2E+02 1.3E+01
OTHER TISSUE AG-105 9.6E+01 9.2E+02 2.2E+02 5.5E+01

(67890g)
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COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) 0OF CD-105

ORAL

fi=5.E-02

GONADS
1.8E-11

ST WALL
2.3E-10 A

SI WALL
1.5E-10

ULI WALL
1.1E-10

LLI WALL
2.5E-11

REMAINDER
2.6E-11
WT=.06

CLASS D
f1=5.E-0Q2

GONADS
4.7E-12
(72, 14, 14)

LUNGS
6.0E-11 A
( 3, 8, 8%}

ST WALL
3.2E-11
(90, 3, 72

S1 WALL
2.1E-11
(91, 4, 5)

ULI WALL
1.6E-11
(87, 5, 8

KIDNEYS
3.5E-11
(640, 19, 407

LIVER
1.3E-11
(38, 17, 45

INHALATION

CLASS W
f1=5.E-02

LUNGS
7.0E-11 A
( 0, 14, B&)

CLASS ¥
fl=5.E-0C2

LUNGS
7.7E-11 A
{ 0, 20, BO)

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES

PER INTAKE OF UNIT ACTIVITY (Sv/Bgq) OF CD-105

ORAL

fl1=5.E~02

GONADS
4.5E-12

ST WALL
1.4E-11 A

SI WALL
8.8E-12

ULT WALL
6.4E-12

LLI WALL
1.5E-12

REMAINDER
1.6E-12

CLASS D
f1=5.E-02

GONADS
1.2E-12

LUNGS
7.2E-12 A

ST WALL
1.9E-12

S1 WALL
1.3E~-12

ULI WALL
9.8E-13

KIDNEYS
2.1E-12

LIVER
B.OE~13

INHALATION

CLASS W
f1=5.E-02

LUNGS
B.4E-12 A

CLASS ¥
fl=5.E-02

LUNGS
9.3E-12 A



f1=5.E-02

1.E+09

SPECIFIC

TARGETS

GONADS
LUNGS
ST WALL
SI WALL

ULT WALL

JAERI-M 92-110

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR

EFFECTIVE ENERGY

LUNGS
1.5E-06
B.3E-04
1.5E-05
2.9E-06

4.0E-06

(MeV
SOURCES
ST 51

CONTENT CONTENT
7.1E-06 7.5E-05
1.5E-05 3.2E-06
1.8E-03 2.8E-05
2.2E-05 1.1E-03
2.7E-05 1.8E-04

— 38 .

CONCENTRATIONS, DAC, (40 Hr/Wk) FOR CD-105
ALL (Ba)
INHALATION
CLASS D CLASS W CLASS Y CLASS D
f1=5.E-02 fl=5.£-0G2 f1=5.E-02 fi=5.E-02
3.E+09% 6.E+09 5.E+09% 1.E+0¢&
108
o 1 N
C0108 EC___ linios
0.0 1004V 35 gom

ULl
CONTENT

8.7E-05
3.4E-06
2.9E-05
1.3E-04

2.0E-03

DAC (Ba/m3)

INHALATION

CLASS W
f1=5.E-02

2.E+06

LLI
CONTENT

1.3E-04
1.5E-06
1.5E-05
7.2E-05

3.4E-05

CLASS ¥
f1=5.E-C2

Z.E+08

PER GRAM PER TRANSFORMATIONY OF IN-108

TOTAL
BODY

2.7E-05
2.2E-05
2.4E-05
2.6E-05

2.5E-05
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NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS

IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF IN-108

ORAL
ORGAN
fl=2.E-02
LUNGS
ST CONTENT 1.8E+03
SI CONTENT 1.3E+03
ULI CONTENT 3.0E+02
LLI CONTENT 2.1E+01
OTHER TISSUE 5.8E+00

INHALATION
CLASS D CLASS W
fl=2.E-02 fl=2.E-02
9.0E+02 1.0E+03
1.9E+02 4L _.0E+01
1.5E+02 3.0E+01
3.3E+01 6.7E+00
2.3E+00 4.7E-01
5.4E+02 1.6E+02

(66210493

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF IN-108

ORAL INHALATION
CLASS D CLASS W

fl=2.E-02 f1=2.E-02 f1=2.E-02
GONADS LUNGS LUNGS
2.3E-11 1.2E-10 A 1.3E-10 A

¢ 2, 9. 89) ( 0, 16, B4)
ST WALL ST WALL
5.2E-10 A 6.2E-11

(95, 2, 3>
SI WALL 51 WALL
2.6E-10 3.1E-11

(95, 3., 27
ULI WALL
1.4E-10
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WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF IN-108

ORAL INHALATION

CLASS D CLASS W
f1=2.E-02 f1=2.E-02 fi1=2.E-02
GONADS LUNGS LUNGS
5.7E-12 1.5E-11 A 1.6E-11 A
ST WALL ST WALL
3.1E-11 A 3.7E-12
SI WALL SI WALL
1.5E-11 1.9€-12
ULTI WALL
8.4E-12

ANNUAL LIMITS ON INTAKE, ALI., AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR IN-108

ALT (Bg) DAC (Bg/m3)

ORAL INHALATION INHALATION
CLASS D CLASS W CLASS D CLASS W
fl1=2.E-02 fi1=2.E-02 fl=2.E-02 fl=2.E-02 fl=2.E-02
8.E+08 2.E+09 3.E+09 1.E+06 1.E+06

"""Ba (2.11 b

XE129 ECDV cs129 }1:80 — BA129
0.0 1c0.% 32.08H T 2.0110H




TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
SI WALL
ULI WALL
LLI WALL
FANCREAS

UTERUS

TARGETS

GONADS
BREAST

R MARRCW
LUNGS

ST WALL
51 WALL
ULTI WALL
LLI WaALL
PANCREAS

UTERUS

SPECIFIC EFFECTIVE ENERGY

LUNGS
B.&4E-07
7.2E-06
7.0E-06
1.2E-04
1.0E-05
1.6E-06
2.1E-06
4.5E-07
1.3E-05

8.1E-07

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION} OF (S-129

LUNGS
1.2E-07
1.5E-06
1.5E-06
3.8E-05
1.9E-0&
2.2E-07
2.9E-07
7.9E-C8
2.6E-06

B.4E-OB

ST
CONTENT

5.0E-05
7.6E-D6
5.5E-06
@.5E-C6
3.6E-04
1.3E-05
1.8E-05
7.1E-06
9.2E-05

5.0E-06

ST
CONTENT

4.4LE-07
1.5E-0Dé
1.1E~-06
1.BE-06
1.0E-G4
2.35E-Cé&
3.4E-0Q6
1.2E-06
2.0E-05

7.6E-07

JAERI-M 92-110

SI
CONTENT

5.0E-05
8.2E-06
1.4E-05
1.7E-046
1.9E~05
2.2E-04
1.2E-04
3.7E-05
1.0E-05

4 .8E-05

SI
CONTENT

1.0E-G5
1.8E~-06&
3.1E-06
2.7E-07
3.5E-06
6.1E-05
2.9E-05
B.OE-06
1.9E-06

¢.5E-06

SOURCES

ULI
CONTENT

5.0E-05%
7.9E-06
1.2E-05
2.0E-0Q6
1.9E-QS%
8.6E-05
3.2E-04
1.6E-05
1.1E-05

2.5E-05

SOURCES

uL:
CONTENT

1.3E-05
1.3E-06
2.7E-D6
2.8E-07
I.9E-0C6
1.9E-05
g.5E-05
3.2E-06
1.8E-06

4.4E-06

J— 41 —_—

LLI
CONTENT

¢.2E-05
¢.0E-06
1.8E-05
7.4E-07
8.7E-06
4 .BE-05
2.2E-05
4.3E-D4
3.8E-046

3.1E-05

LLl
CONTENT

2.1E-05
1.7E-06
4L _6E-06
8.5E-08
1.7E-06
1.0E-05
4 . 6E-06
1.3E-04
6.5E-07

6.0E-06

CORT BONE TRAB BONE

5.1E-C6
S.9E-C6
1.8E-05
5.3E-06
3.0E-08
4.2E-04
4.0E-06
5.4E-06
5.4E~-06

3.8E-08

CORT BONE TRAB BONE

9.4E-07
1.0E-06&
4.BE-0C6
9.5E-07
5.4E-07
7.4LE-O7
6.7E-07
9.7E-07
8.9E-07

5.6E-07

(MeV PER GRAM PER TRANSFORMAYIONY OF BA-129

5.1E-06
S.9E-06
3.1E-05
S.3E-06
3.0E-06
4.2E-06
4.0E-06
5.4E-06
5.4E-0C6

3.BE-Q6

F.4E-07
1.0E-06
1.1E-05
9.5E-07
5.4E-07
7.4E-D7
6.7E-07
9.7E-07
8.9E-07

5.6E-07

TOTAL
BODY

9.7E-06
B.3E-06
F.8E-06
B_4E-08
9.5E-06
1.1E-CS
1.1E-05
1.1E-05
9.9E-06

1.1E-05

TOTAL
BODY

2.2E-06
1.BE-06
2.5E-06
2.0E-06
2.2E-0é6
2.4E-06
2.3E-C6
2.3E~06
2.3E-06

2.3E-06



JAERI-M 92-110

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) QOF BA-129

ORAL INHALATION

ORGAN ISOTOPE CLASS D
BA-129 f1=1.E-01 f1=1.E-01

€Cs-129 f1=1.E-01 f1=1.E-01

LUNGS BA-129 2.6E+03
LUNGS €S-129 7.9E+02
Sf CONTENT BA-129 2.7E+03 3.8E+02
ST CONTENT €s5-129 5.8E+01 1.2E+01
SI CONTENT BA-129 L. 7E+0Q3 6.4E+02
SI CONTENT Cs-129 S.3E+02 8.6E+01
ULI CONTENT BA-129 3.0E+03 4.1E+02
ULI CONTENT CS-12¢9 2.0E+03 3.1E+02
LLI CONTENT BA-129 6.6E+02 9.0E+01
LI.Y CONTENT €C5-129 2.7E+03 4.1E+02
CORT BONE BA-129 2.8E+01 1.9E+02
CORT BONE €5-129 5.4E+01 2.4E+02
TRAB BONE BA-129 1.5E+01 ?.9E+01
TRAB BONE C5-129 4.4E+01 1.9E+02
OTHER TISSUE BA-129 3.1E+02 2.1E+03
OTHER TISSUE (€5-129 2.9E+02 1.2E+03

(65000493



JAERI-M 92-110

ORAL

f1=1.E-01

GONADS
B.7E-11 A

BREAST
1.46E-11

R MARROW
2.4E-11

ST WALL
1.9E-10

51 WALL
2.3E-10

ULI WALL
2.9E-10

LLI WALL
1.4E-10

REMAINDER
5.7E~-11
WT=.06

INHALATION

CLASS D
f1=1.E-01

GONADS
1.7E-11
(85, 8, 7

BREAST
8.9E-12
(46, 13, 41D
R MARROW
1.1E-11
(52, 13, 35)
LUNGS
6.0E-11 A
¢ 5, 5, 90)

ST WALL
3.4E-11
(81, 4., 15
SI WALL
3.7E-11
(92, 4, 4)

ULI WALL
4.6E-11
(92, &, 4

LLI WALL
2.5E-11
(90, 6, 4)

REMAINDER

1.8E-11
(56, 8-,

WT=.06

36)

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba)

OF BA-1279



JAERI-M 92-110

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF BA-129

ORAL INHALATION
CLASS D
fi=1.E-01 f1=1.E-01
GONADS GONADS
2.2E-11 A 4.2E-12
BREAST BREAST
2.4E-12 1.3E-12
R MARROW R MARROW
2.9E-12 1.4E-12
ST WALL LUNGS
1.1E-11 7.2E-12 A
SI WALL ST WALL
1.4E-11 2.0E-12
ULT WALL SI WALL
1.8E-11 2.2E-12
LLTI WALL ULT WALL
8.5E-12 2.8E-12
REMAINDER LLI WALL
3.4E-12 1.5E-12
REMAINDER
1.1E-12

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR BA-129

ALI (Bad DAC (Ba/m3)

ORAL INHALATION INHALATION
CLASS D CLASS D

fi=1.E-01 fi=1.E-01 f1=1.E-01
6.E+038 2.E+09 9.E+05



JAERI-M 92-110

""Ba (2.25 h)

XE129

EC 5129 EC

BA129

0.0

100.% 100.%

32.08H

2.250H

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF BA-129

TARGETS

GONADS
LUNGS
ST WALL
SI WALL
ULI WALL

LLI WALL

LUNGS
1.7E-07
1.5E-04
2.3E-06
3.2E-07
4 2E-07

9.4E-08

ST
CONTENT

6.9E-07
2.2E-06
3.3E-04
3.1E-06
4.1E-06

1.5E-06

SOURCES

SI ULl
CONTENT CONTENT

1.1E-05 1.5E-05
3.7E-07 3.9E-07
4.2E-06 4.5E-06
2.1E-04 2.1E-05
3.1E-05 3.6E-04

8.9E-0¢ 3.7E-06

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER

TARGETS

GONADS

LUNGS

ST WALL

SI WALL

ULI WALL

LLI WALL

LUNGS
1.2E-07
2.8E-05
1.9E-06
2.2E-07
2.9E-07

7.9E-08

ST
CONTENT

4 LE-Q7
1.8E-06
1.0E-04
2.5E-0%
3.4E-06

1.2E-06

SOURCES

SI ULl
CONTENT CONTENT

1.0E-05 1.3E-0S
2.7E-07 2.8E-07
3.5E-06 3.9E-06
6.1E-05 1.9E-05
2.9?—05 9.5E-05

8.0E-06 3.2E-06

LLl
CONTENT

2.2E-05
1.4E-07
2.1E-08
1.2E-05
5.3E-06

5.6E-04

CORT BONE
1.2E-06
1.2E-06
&.BE-07
9.3E-07
8.4E-07

1.2E-06

TOTAL
BODY

4.1E-06

3.8E-06

4.1E-06

4.4E-06

4L.3E-06

4.3E-06

TRANSFORMATIONY OF (§-129

LLI
CONTENT

2.1E-05
8.5E-08
1.7E-06
1.0E-05
4.6E-Q6

1.3E-04

CORT BONE
9.4E-07
9.5E-07
5.4E~07
7.4E-07
&.7E-07

9.7E-07

TOTAL
BODY

2.2E-06
2.0E-06
2.2E-06
2.4E-06
2.3E~06

2.3E-06
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NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF BA-129

ORAL INHALATION

ORGAN ISOTOPE CLASS D
BA-129 fi1=1.E-01 f1=1.E-01
CsS-129 fi1=1.E-01 f1=1.E-01

LUNGS BA-129 2.6E+03
LUNGS €s-12¢9 7.9E+02
ST CONTENT BA-129 2.7E+03 3.8E+02
ST CONTENT £s-129 5.8E+01 1.2E+01
SI CONTENT BA-129 4 ,7E+03 6.4E+02
SI CONTENT £s5-129 5.3E+02 B8.6E+01
ULT CONTENT BA-12¢9 3.0E+03 4.1E+02
ULTI CONTENT £s5-12¢9 2.0E+03 3.1E+02
LLI CONTENT BA-129 &6.6E+D2 9.0E+01
LLI CONTENT €s-129 2.7E+03 4.1E+02
CORT BONE BA-129 2.BE+01 1.9E+02
CORT BONE £s-12¢9 S.4E+01 2.4E+02
OTHER TISSUE BA-129 3.1E+02 2.1E+403
OTHER TISSUE (S$5-129 2.9E+02 1.2E+03

(6500092

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS DR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba)> OF BA-129

ORAL INHALATION
CLASS D
fi=1.E-01 f1=1.E-01
GONADS GONADS
3.2E-11 6.7E-12
(83, %, 8>
ST WALL LUNGS
1.6E-10 7.1E-11 A
( 2, 5, 93
SI WALL ST WALL
1.8E-10 2.5E-11
(91, 3., &3
ULI WALL SI WALL
2.3E-10 A 2.8E-11
(95, 3. 23
LLI WALL ULLI WALL
1.3E-10 3.5E-11
(95, 3, 2}
Lt WALL
2.0E-11
(93, 4, 3



JAERI-M 92-110

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba) OF BA-129

ORAL INHALATION
CLASS D
f1=1.E-01 f1=1.E-01
GONADS GONADS
8.1E~12 1.7E-12
ST WALL LUNGS
9.4E-12 8.5E-12 A
SI WALL ST WALL
1.1€-11 1.56-12
ULI WALL SI WALL
1.4E-11 A 1.7E-12
LLI WALL ULI WALL
7.6E-12 2.1E-12
LLI WALL
1.2E-12

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR BA-129

ALI (Bg2 DAC (Ba/m3)

ORAL INHALATION INHALATION
CLASS D CLASS D

fi1=1.E-01 f1=1.E-01 f1=1.E-01
1.E+0°9 3.E+09 1.E+06



JAERI-M 92-1i0

oG d

60150
1.+0B6Y

100

SM145
1.+08Y

L

160

NO142

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF GD-150

SOURCES
TARGETS
LIVER CORT BONE TRAB BONE
R MARROW 0.0 0.0 1.8E-02
BONE SURF 0.0 1.1E-01 1.1E-01
LIVER 3.1E-02 0.0 0.0

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF GD-150

ORAL INHALATION
ORGAN CLASS D CLASS W
f1=3.E-04 £1=3.E-04 f1=3.E-04
LIVER 3.8E+04 6.1E407 1.5E+07
CORT BONE 2.9E+04 4.SE+07 1.1E+07
TRAB BONE 2.9E+04 4.SE+07 1.1E+07
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WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES

PER INTAKE OF UNIT ACTIVITY (Sv/Baq) OF Gb-150

f1=3.E-04

R MARROW
1.0E~08 B

BONE SURF
3.1E-08 AB

1.1E-08

INHALATION
CLASS D CLASS W
fl1=3.E-04 f1=3.E-04
R MARROW R MARROW
1.6E-05 B 4.0E-06 B
BONE SURF BONE SURF
5.0E-05 AB 1.2E-05 AB
EIVER LIVER
1.8E-05 4.6E-06

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES

ORAL

f1=3.E-04

5.E+05
(1.E+06)
BONE SURF

f1=3.E-04

R MARROW
8.3E-08 B

BONE SURF
1.0E-06 AB

1.9E-07

ANNUAL LIMITS ON INTAKE.
CONCENTRATIONS.,

PER INTAKE OF UNIT ACTIVITY (Sv/Ba) OF GD-150

INHALATION

CLASS D CLASS W
f1=3.E-04 fi1=3.E-04

R MARROW R MARROW

1.3E-04 B 3.3E-05 B
(32, 16, 52) (25, 33, 42)

BONE SURF BONE SURF

1.7E-03 AB 4L .2E-04 AB
(32, 16, 52) (25, 33, 423

LIVER LIVER

3.0E-04 7.6E-05

(32, 16, 52)

INHALATION

f1=3.E-04

(6.E+02)
BONE SURF

CLASS W
f1=3.E-04

1.E+03

(2.E+03)
BONE SURF

ALI.,
DAC, (40 Hr/WkD

(25, 33, 42

AND DERIVED AIR
FOR GD-150

DAC (Ba/m3)

INHALATICN
CLASS D CLASS W
f1=3.E-04 f1=3.E-04
1.E-01 5.E-01
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163

s I T

HO163M
1.0905 <
.\E
(o]
- | O
0Y163  |e ?SD | HOIE3 | Eg o ER163
0.0 “* | 33.00Y e

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATIONY OF ER-163

SODURCES

TARGETS ST sI ULE LI

LUNGS CONTENT CONTENT CONTENT CONTENT
GONADS 8.5E-09 8.5E-08 2.5E-06 2.2E-06 4.4E-06
R MARROW 5.4E-07 3.1E-07 1.1E-06 9.7E-07 1.BE-04
LUNGS 1.3E-05 3.6E-07 1.7E-08 2.3E-08 4L . 5E-09
ST WALL 3.6E-07 3.0E-05 6.7E-07 B.0E-07 3.0E-07
SI WALL 1.4E-08 4 .5E-07 1.9E-05 4.1E-06 2.2E-06
ULI WALL 1.9E-08 7.2E-07 6.4E-06 3.0E-05 8.9E-07
LLI WALL 3.2E-09 1.7E-07 1.7E-06 6.0E-07 4 .3E-05
PANCREAS 4.8E-Q7 4. 4E-06 2.9E-07 2.9E-07 6.3E-08

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Baq) OF ER-163

ORAL INHALATION

ORGAN CLASS W
f1=3.E-04 f1=3.E-04

LUNGS 1.9E+03
ST CONTENT 2.3E403 9.4E+01
SI CONTENT 2.9E+03 1.2E+02
ULI CONTENT  1.1E+03 4.6E+01
LLI CONTENT  1.5E+02 5.9E+00



JAERI-M 92-110

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF ER-163

ORAL INHALATION

CLASS W
fi=3.E-04 fl1=3.E-04

GONADS LUNGS
1.7E-12 3I.9E-12 A
¢ 0, 14, 86)

R MARROW
B.5E-13

ST WALL
1.2E~11 A

SI WALL
9.6E-12

ULI WALL
8.7E-12

LLI WALL
2.0E-12

REMAINDER
1.8E-12
WT=.06
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WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba) OF ER-163

ORAL INHALATION

CLASS W
f1=3.E-04 f1=3.E-04

GONADS LUNGS
4 .2E-13 4.7E-13 A

R MARROW
1.0E-13

ST WALL
7.0E-13 A

SI WALL
5.7E-13

ULI WALL
5.2E-13

LLI WALL
1.2E~13

REMAINDER
1.1E-13

ANNUAL LIMITS ON INTAKE, ALI., AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR ER-163

ALI (Baq) DAC_(Ba/m3)

ORAL INHALATION INHALATION
CLASS W CLASS W

f1=3.E-04 f1=3.E-04 $1=3.E~04
2.E+10C 1.E+11 4 E+07



TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
$I WALL
ULI WALL
LLI wWALL
KIDNEYS
LIVER

UTERUS

TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
S1 WALL
ULI WALL
LLI WALL
KIDNEYS
LIVER

UTERUS

SPECIFIC EFFECTIVE

LUNGS
5.4E-07
4.4E-08
4. LE-06
9.0E-05
5_5E-06
1.CE-06
1.4E-06
2.9E-07
3.3E-06
7.9E-064

4 9E-07

JAERI-M 92-110

Wi83
0.0

EC

3

RE183

100.7%

5T
CONTENT

4.5E-04
4.7E-D4
3.4E-06
5.9E-06
2.5E-04
8.35-04
1.0E-03
4.5E-06
1.1E-05
6.4E-06

1.2E-04

SI
CONTENT

3.3E-05
5.1E-06
B.7E-06
1.1E-06
1.2E-C5
1.5E-04
7.5E-C5
2.3E-05
1.0E-05
4,.1E-06&

2.8E-05

SPECIFIC EFFECTIVE ENERGY

LUNGS
2.9E-07
3.1E-06
3.TE-06
1.2E-04
4.3E-08
5.2E-07
&6_.BE~Q7
1.8E-07
2.1E-0&
5.6E-06

2.2E-Q7

8T
CONTENT

1.4E-06

3.2E-06

2.9E-06

4.1E~06

2.8E-04

.5.9E-06

7.9E-Q6

2.8E-06

7.7E-06

4.5E-06

1.BE-06

SI
CONTENT

2-3E-05
3.5E-06
7.8E-D6
&.2E-07
8.1E-0¢
1.7E-C4
5.6E-G5
1.6E-03
7.0E-086
4.1E-06

2.1E-05

70.000

SOURCES
ULl LLI
CONTENT CONTENT
2.5E-03 5.46E-05
4.9E-06 5.56E-06
¥.3E-06 1.1E-03
1.4E-06 5.3E-07
1.2E-05 5.1E-06
5.2E-05 2.9E-0%
2.4E-0& 1.3E-05
1.1E-0C5 3.2E-04
$.4E-06 3.1E~-06
8.2E-06 1.3E-06
1.4E-05 1.9E-05

(MeV PER GRAM PER

SOURCES
ULI LLl
CONTENT CONTENT
2.6E-05 4.1£~05
3.4E-06 3.8E-04
6.7TE-06 1.0E-0Q5
6,.BE-O7 2.1E-07
B.5E-06 4.0E-06
3.9E-05 2.1E-05
2.8E-04 9.7E-04
7.0E-06 4.2E-04
&.2E-06 1.98-06
5.7E-06 6.7E-07
1.1E-05 1.5E-05

J— 53 J—

05183M
9.900H

o~
]

= N
—

—

05183
13.00H

KIDNEYS LIVER

5.0E-06 2.6E-06

4 .8E-06 3.7E-08

8.6E-D6 3.5E-06&

3.2E-06 B.2E~-0é&

1.1E~05 6.5E~06

9.2E-06 5.2E-0¢&

?.4E~C6 7.7E-06

2.9E~D5 P.LE-O7

3.7E-04 1.2E-C5

1.3E-05 1.1E-0¢

2.9E-06 1.4E-06

ENERGY (MeV PER GRAM PER TRANSFORMATIONY OF 05-183M

SPLEEN

1.8E-08

4.9E-06

3.9E-06

7.0E-06

3.1E-05

4.86E~Q6

4&.7E-06&

2.1E~06

2.7E-05

I.5E-06

1.BE-06

TRANSFORMATIONY OF 0S5-183

KIDNEYS LIVER

7.

.

6.

1.

&

8.

1.

.TE-04 9.2E-07
.2E-06 2.5E-06
.4E-D6 3.QE-06

.0E-04 5.7E-06

6E-06 4.3E-06
3E~06 3.6E-08
LE-C6 5.7E-06&
BE-06 5.8BE-07
3E-04 8.7E-06
FE-06 1.1E-04

9E-06 8.9E-07

SPLEEN

1.6E-0¢6

3.4E-06

3.2E-06

5.1E-06

2.3E-03

3.1E-06

3.1E-06

1.4E-04

2.0E-05

2.2E-06

$.2E-07

TOTAL

BODY

5.5E-06

5.4E-06

&.3E-06

5.3E-0¢6

&.0E-06

7.0E-06

6.7E-D&

7.1E-0D8&

46.5E-06

6.5E-06

8.2E-06

5.

I

é

4

5.

5

5.

5.

5.

5.

5.

TOTAL

BCDY

1E-06

“4E-D6

LQ0E-06

JGE-06

2E-06

.7E-06

SE-06

SE-06

1E-06

1E-C6

7E-06



TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
§1 WALL
ULI WALL
LLI WALL
KIDNEYS
LIVER

UTERUS

&

8

1

1.

1.

B.

1.

3

4L

1

4

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER

LUNGS

.9E-08

.BE-07

.3E-C&

2E-04

2E-Q6

7E-08

1E-07

-2E-Q8

LTE-07

.6E-06

.QE-C8

ORGAN

LUNGS
LUNGS
LUNGS

ST
ST
ST

SI
sl
sl

ULl
ULE
ULI

LLl
LLI
LLI

KIDNEYS
KIDNEYS
KIDNEYS

LIVER
LIVER
LIVER

5T
CONTENT

3.1E-07

9.1E-07

1.0E-06

1.2E-04

Z2.5E-C&

1.46E-0&

2.4E-06

7.0E-07

2.2E-06

1.2E-06

3.5E-07

51
CONTENT

7.6E-04
9.8E-07
3.2E-06
1.1E-07
2.3E-0&
1.6E-04
1.9E-05
5.2E-06
1.BE-06
1.1E~06

6.7E-05

JAERI-M §2-110

SOURCES
ULl LLI
CONTENT CONTENT
7.-4E-06 1.3E-03
9.4E-07 1.1E-04
2.BE~Dé L.SE-0&
1.3E-07 3.4E-08
2.5E-06 1.1E-06
1.2E-05 6.5E-06
2.7E-04 2.BE-Ce6
2.0E-06 4.3E-04
i.7E-06 4.5E-07
1.6E-06 1.2€-07
3.5E-06 4L .8E-D6

NUMBER OF NUCLEAR TRANSFORMATIONS
IN SOURCE ORGANS OR TISSUES PER UNIT
(TRANSFORMATIONS/Bq) OF

CONTENT
CONTENT
CONTENT

CONTENT
CONTENT
CONTENT

CONTENT
CONTENT
CONTENT

CONTENT
CONTENT
CONTENT

SPLEEN
SPLEEN
SPLEEN

OTHER TISSUE
OTHER TISSUE
OTHER TISSUE
(67710g)

ISOTOPE
0S-183M
0S-183
RE-183

0S-183M
0s-183
RE-183

0S-183M
05-183
RE-183

05-183M
0S-183
RE-183

0S-183M
0S-183
RE-183

05-183M
0s-183
RE-183

0S-183M
0s8-183
RE-183

05-18B3M
0s-183
RE-183

05-183M
05-183
RE-183

05-183M
0s-183
RE-183

I.4E+03
2.6E+01
1.2E+00

1.0E+04
3.6E+02
2.0E+Q1

1.8E+04
1.8E+03
1.5E+402

1.2E404
2.5E+03
4L.1E+02

9.9E+00
2.5E+CC
1.3E+01

5.0E+01
1.2E+01
&6.3E+01

5.0E+00
1.2E+00
&.3E+00

2.6E+02
4. 4E+Q1
1.7E+02

CLASS D
fl=1.E-0
fi=1.E-0
fi=1.E-0

7.8E+03
6.1E+02
6.0E+01

5.0E+0¢
5.5E+00
2.7E-01

1.6E+03
5.9E+01
3.3E+00

2.6E+03
2.8E+02
2.4E+01

1.8E+03
3.8E+02
6.3E+01

4.4E+02
1.0E+02
&.0E+02

2.2E+03
5.2E+02
3.0E+03

2.2E+02
5.2E+01
3.0E+02

1.2E+04
1.8E+03
8.1E+03

J— 54 J—

KIDNEYS LIVER

6.1E-07 2.4E~-07
8.8E-07 4 .8E-07
2.9E-04 1.1E-06
4.9E-0Q7 1.7E-06
2.2E-06 1.2E-06
1.7E-04& ¢.4E-07
1.7E-06& 1.86E-06
3.4E-07 9.9E-08
4,1E-04 2.5E-06
2.3E-06 7.9E-05
4 .3E-07 1.9E-07

GVER 50 YEARS
INTAKE OF ACTIVITY

0S-183M
INHALATION

CLASS W CLASS Y

2 fi=1.E-02 fl1=1.E-02

2 f1=1.E-02 f1=1.E-02

2 fi=1.E-02 fl1=1.E-02
1.3E+04 1.3E+04
1.6E+03 1.6E+03
IL4EH03 7.0E+03
6.2E+02 7.5E+02
4 .BE+01 5.6E+01
5.9E+00 5.4E+0C
1.9E+03 2.3E+03
2.1E402 2.4E+02
?2.6E+0Q1 2.5E+01
3I.3E+03 4 QE+03
4 .0E+02 7.1E+02
1.0E+02 1.0E+02
2.3E+03 2.7E+03
&.8E+02 8.1E+02
2.1E+02 2.2E+402
9.5E+01 7.2E+00
2.0E+01 1.8E+QQC
1.3E+02 1.3E+01
4L . 8E+02 3.7E+01
9.8E+01 9.0E+00O
&.3E+02 &.6E+01
4L .BE+01 3.7E+00
9.8E+400 9.0E-01
46.3E+01 6.6E+00D
2.5E+03 1.9E+02
3.3E+02 3.2E+01
1.7E+03 1.8E+02

TRANSFORMATIGNY OF RE-183

SPLEEN

2.3E-07

9.5E-07

1.2E-06

1.5E~06

6.9E-06

7.9E-07

8.3E-C7

3.3E-07

6.3E-06

5.1E-07

1.8E-07

TOTAL
BODY

2.7E-06

2.4E-06

3.5E-08

2.6E-06

2.7E-06

2.9E-06

2.BE-06

2.8E-06

2.4E-C6

2.7E-C6

2.9E-05



COMMITTED

JAERI-M $2-110

DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES

PER INTAKE OF UNIT ACTIVITY (5v/Bg) OF 0S5-183M

ORAL

fl=1.E-02

GCNADS
2.6E-10 A

R MARROW
6.6E-11

ST WALL
2.0E-10

SI WALL
4 .9E-10

ULT WALL
9.2E-10

LLI WALL
B.9E-10

REMAINDER
1.4E-10
WT=.06

CLASS D
fl=1.E-02

GONADS
5.7E~-11
(80, 8, 12)

BREAST
2.9E-11
(45, 13, 42)

R MARROW
3.7E-11
(49, 13, 38>

LUNGS
1.5E-10 A
C 7, 4, 89)

SI WALL
9.8E-11
(84, 6, 102

ULI WALL
1.6E-10
(B9, 5, &)

LLI WALL
1.5E~10
(91, 4, 5)

KIDNEYS
1.0E-10
(42, 17, 41

LIVER
1.1E-10
(39, 17, 44)

INHALATION

CLASS W
f1=1.E-02

GONADS
5.7E-11
(71, 16- 13)

LUNGS
2.8E-10 A
¢ 1, 5, 94

ST WALL
6.0E-11
(53, 15, 32)

SI WALL
1.1E-10
(70, 16, 14

ULT WALL
2.0E-10
(71, 15, 147

LLI WALL
1.9E-10
(72, 14, 14)

CLASS Y
f1=1.E-02

GONADS
6.5E-11
(66, 23, 11)

LUNGS
3.6E-10 A
( 1, 6, 93

SI WALL
1.2E-10
(66, 23, 11

ULI WALL
2.3E-10
(66, 23, 11D

LLI WALL
2.3E-10
(66, 23, 11)



JAERI-M 92-110

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF 05-183M

ORAL INHALATION

CLASS D CLASS W CLASS Y
f1=1.E-02 fl=1.E-02 fl=1.E-02 f1=1.E-02
GONADS GONADS GONADS GONADS
6.6E~11 A 1.4E-11 1.4E-11 1.6E-11
R MARROW BREAST LUNGS LUNGS
7.9E-12 4.3E-12 3.4E-11 A 4.3E-11 A
ST WALL R MARROW ST WALL SI WALL
1.2E-11 4.5E-12 3.6E-12 7.3E-12
SI WALL LUNGS SI WALL ULI WALL
3.0E-11 1.8E-11 A 6.3E-12 1.4E-11
ULT WALL SI WALL ULT WALL LLI WALL
5.5E-11 5.%E-12 1.2E-11 1.4E-11
LLI WALL ULI WALL LLI WALL
5.4E-11 ¢.8E-12 1.2E-11
REMAINDER LLI WALL
8.5E-12 9.2E-12

KIDNEYS

6.2E-12

LIVER

6.7E-12

ANNUAL LIMITS ON INTAKE. ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR 0S~183M

ALI (Bg) DAL (Bq/m3}

ORAL INHALATION INHALATION
CLASS D CLASS W CLASS Y CLASS D CLASS W CLASS Y
f1=1.E~-02 t1=1.E-02 t1=1.E-02 f1=1.E-02 f1=1.E-02 f1=1.E-02 fi=1.E-02
2.E+08 6.E+0B 5.E+08 5.E+08 3.E+05 3.E+05 2.E+05



SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF IR-196M

JAERI-M 82-110

189 6m
.1 r
IR196M
1.400H =

SOURCES
TARGETS 5T 51 ULl LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT BODY
GONADS 1.3E-06 5.1E-06 7.8E-05 1.0E-04 1.4E-04 2.1E-05
LUNGS S.9E-04 1.5E-05 2.7E~-06 2.9E-06 9.0E-0G7 1.9E-05
ST WALL 1.6E-05 1.4E-03 2.9E-05 3.1E-05 1.5E-05 2.2E-05
SI WALL 2.3E-06 2.2E-05 8.4E-04 1.4E-04 7.6E-05 2.3E-05
ULI WALL 3.1E-06 2.8E-05 1.9E-04 1.4E-03 3.5E-05 2.3E-05
LLI WALL 7.2E-07 1.1E-05 5.7E-05 2.5E-05 2.2E-03 2.3t-05
PANCREAS 2.3E-05 1.5E-04 1.7E-05 1.6E-05 6.2E-06 2.2E-05
NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Ba) OF IR-196M
ORAL INHALATION

ORGAN CLASS D CLASS W CLASS ¥

f1=1.E-02 fl1=1.E-02 fl1=1.E-02 f1=1.E-02

LUNGS 1.8E+03 2.1E+03 2.3E+03

ST CONTENT 2.4E+03 I.1E+02 1.1E+02 1.4E+02

SI CONTENT 3.2E+03 4.2E+02 1.4E+02 1.8E+02

ULI CONTENT 1.4E+03 1.8E+02 6.3E+01 8.0E+01

LLI CONTENT 2.0E+02 2.6E+01 9.0E+00 1.1E+01

OTHER TISSUE 1.5E+01 1.4E+03 3.9E+02 2.2E+01

(677104

F'y

PT198
0.0




JAERI-M 92-110

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba) OF IR-196M

ORAL

f1=1.E-02

GONADS
6.9E-11

ST WALL
5.56-10 A

SI WALL
4 .8E-10

ULI WALL
4.3E-10

LLI WALL
1.1E-10

REMAINDER
6.9E-11
WT=.06

CLASS D
f1=1.E-02

GONADS
1.4E-11
(83, 11, 62

LUNGS
1.7E-10 A
¢ 2, &, 920

ST WALL
8.0E-11
(21, 3, &

SI WALL
6.7E-11
(95, 3. 20

ULT WALL
6.1E-11
(95, 3, 23

INHALATION

CLASS W
fl1=1.E-02

LUNGS
2.0E-10 A
( 0, 13, 87

(

CLASS ¥
f1=1.E-02

LUNGS
2.1E-10 A
0, 20, 80)

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES

PER INTAXKE OF UNIT ACTIVITY (Sv/Bg) OF IR-196M

ORAL

fl1=1.E-02

GONADS
1.7E-11

ST WALL
3.3E-11 A

SI WALL
2.9E-11

ULI WALL
2.6E-11

LLI WALL
6.5E-12

REMAINDER
4.2E-12

CLASS D
f1=1.E-02

GONADS
3.5E-12

LUNGS
2.1E-11 A

ST WALL
4.8E-12

SI WALL
4,.0E-12

ULI WALL
3.7E-12

INHALATION

CLASS W
f1=1.E~-02

LUNGS
2.4E-11 A

CLASS Y

f1=1.E-02

LUNGS
2.6E-11 A



JAERI-M 92-110

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR

LONCENTRATIONS, DAC, (&40 Hr/Wk) FOR 1IR-196M
ALY (Bgl) DAL (Bg/m3)
ORAL INHALATION INHALATION
CLASS D CLASS W CLASS Y CLASS D CLASS W CLASS Y
f1=1.E~02 fi=1.E-02 f1=1.E-02 f1=1,E=02 fi=1.E-02 f1=1_E-02 f1=1.E-02
4.E+08 1.E+09 2.E+09 2.E+0% 6.E+05 9.E+05 8.E+05
191
oAU
IR1G1M
4.9405 &
-
[am]
— |
£C EC
IR191 o PTI91 g e AU191
0.0 U7 2.9000 o 31800

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF AU-191

TARGETS

GONADS
BREAST

R MARROW
LUNGS

ST WALL
SI WALL
ULI WALL
LLI WALL

UTERUS

LUNGS
2.7E-07
2.7E-06
3.1E-06
1.1E-04
3.7E-06
4 .8E-07
6.3E-07
1.4E-07

1.9E-07

ST
CONTENT

1.2E-06
2.8E-06
2.4E-06
3.6E-06
2.7E-04
5.2E-06
6.8E-06
2.5E-06

1.6E-06

SOURCES

SI
CONTENT

2.0E-05
3.1E-06
6.5E-06
5.7E-07
7.0E-06
1.7E-04
4.9E-05
1.4E-05

1.8E-05

uLl
CONTENT

2.3E-05
3.0E-06
5.6E-06
6.2E-07
7.4E-06
3.4E-05
2.7E-04
6.1E-06

9.6E-06

Ll
CONTENT

3.5E-05
3.4E-06
8.3E-06
1.9E-07
3.5E-0¢
1.9E-05
B8.5E-06
4.1E-04

1.2E-05

TOTAL
BODY

4L.6E-06

4.0E-06

5.2E-06

4,2E-06

4.8E-06

5.2E-06

5.0E-06

5.0E-046

5.1E-0¢



JAERI-M 92-110

SPECIFIC EFFECTIVE ENERGY (MeV-PER GRAM PER TRANSFORMATION) OF PT7-191

SOURCES
TARGETS ST SI ULl LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT BODY
GONADS 1.2E-07 5.8E-07 1.2E-05 1.3E-05 2.0E-05 3.1E-06
BREAST 1.5E-0¢6 1.6E-06 1.7E-0¢6 1.6E-06 1.9E-Cé 2.7E-06

R MARROW 2.1E-06 1.5E-06 4. 4E-Q6 3.BE-06 6.0E~-06 3.8E-06

LUNGS 9.5E-05 2.1E-06 2.7E-07 2.9E-07 B.S5E-08 2.9E-06
ST WALL 2.1E-06 2.1E-04 3.9E-06 4.3E-06 1.9E-06 3.1E-06
SI WALL 2.2E-07 2.9E-06 1.3E-04 2.0E-05 1.1E-05 3.3E-06

ULT WALL 2.9E-07 3.9E-0& 2.9E-05 2.2E-04 4.8BE-086 3.3E-06
LLI WALL 6.9E-08 1.3E-06 8.4E-06 3.4E-06 3.4E-04 3.3E-06

UTERUS 8.64E-08 7.8E-0Q7 1.1E-05 5.6E-06 7.3E-06 3.3E-06

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION)> OF IR-1%1M

SOURCES
TARGETS ST SI ULI LLI TOTAL
LUNGS CONTENT CONTENT CONTENT CONTENT BODY
GONADS 2.1E-08 1.5E-07 3.5E-06 3.5E-06 5.7E-06 1.9E-06
BREAST 4.1E-07 4. 2E-07 4.5E-07 4.4E-O7 5.0E-07 1.8E-06

R MARROW 7.1E-07 5.1E-07 1.6E-06 1.3E-06 2.1E-06 2.3E-06

LUNGS 1.0E-04 S.4LE-07 4.9E-08 6.0E-08 1.6E-08 1.8E-06
ST WALL 5.6E-07 2.0E-04 1.1E-06 1.2E-06 5.1E-07 1.9E-06
SI WALL 4.1E-08 7.8E-07 1.3E-04 5.5E-06 3.0E-06 2.0E-06

ULT WALL 5.1E-08 1.1E-06 9.2E-06 2.3E~04 1.3E-06 2.0E-06
LLI WALL 1.2E-08 3.2E-07 2.4E-06 9.5E-07 3.6E-04 1.9E-06

UTERUS 1.8E-08 1.7E-07 3.1E-06 1.7E-06 2.1E-06 2.0E-C6



JAERI-M 92-11C

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF AU-191

ORAL INHALATION

ORGAN ISOTOPE CLASS D CLASS W CLASS Y

AU-191 f1=1.E-01 fi1=1.E-01 f1=1.E-01 f1=1.E-01

PT-191 f1=1.E-01 f1=1.E-01 f1=1.E-01 fi=1.E-01

IR-191M f1=1.E-01 f1=1.E-01 f1=1.E-01 f1=1.E-01
LUNGS AU-191 3.5E+03 4L .5E+03 4L .BE+03
LUNGS PT-1%91 5.8E+02 2.8E+03 3.0E+03
LUNGS IR-191M 5.8E+400 2.8E+01 3.0E+01
ST CONTENT AU-1¢91 3.0E+03 4. 2E+02 2.6E+02 3.3E+02
ST CONTENT PT-191 2.9E+01 6.2E+00 4.7E+01 5.4E+01
ST CONTENT IR-191M 2.9E-01 6.2E-02 4.7E-01 5.4E-01
S1 CONTENT AU-191 6.0E+03 B.4E+02 5.2E+402 6.6E+02
SI CONTENT PT-191 2.1E+02 5.1E+01 1.8E+02 2.1E+02
SI CONTENT IR-191M 3.1E+00 5.1E-01 1.8E+00 2.1E+00
ULI CONTENT AU-191 5.1E+03 7.1E+02 4L.4E+02 5.6E+02
ULI CONTENT PT-1%1 1.5E+03 2.3E+02 5.7E+02 6.6E+02
ULI CONTENT IR-1%91M 1.5E+01 2.3E+00 5.7E+00 6.6E+00
LLI CONTENT AU-191 1.5E+03 2.1E+02 1.3E+02 1.6E+02
LLI CONTENT PT-191 2.5E+03 3.8E+02 B.BE+0Z2 1.0E+03
LLI CONTENT IR-191M 2.5E+01 3.BE+0C 8.8E+00 1.0E+01
OTHER TISSUE AU-191 7.3E+02 4.1E+03 1.1E+03 1.4E+02
OTHER TISSUE PT-191 8.1E+02 3.7E+03 8§.7E+02 3I.7E+02
OTHER TISSUE IR-191M 8.1E+00 3.7E+01 8.7E+00 3.7E+00

(70000492



JAERI-M §2-11C

COMMITTED DOSE EGUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF AU-191

ORAL

fl=1.E-01

GONADS
5.9E~11

R MARROW
1.8E-11

ST WALL
1.4E-10

SI WALL
2.1E-10

ULI WALL
3.3E~-10 A

LLI WALL
2.5E-10

REMAINDER
3.5E-11
WT=.06

CLASS D
f1=1.E-01

GONADS
1.3E-11
(79, 9, 123

BREAST
7.2E-12
(46, 15, 392

R MARROW
1.0E-11
{51, 14, 352

LUNGS
7.8E-11 A
( 3, 4, 93

ST WALL
2.8E-11
(82, 5, 13>

SI WALL
3.5E~-11
(90, 5, 5

ULI WALL
5.3E-11
(92, 4, &)

LLI WALL
4.3E-11
(1, 5, &)

INHALATION

CLASS W
f1=1.E-01

GONADS
1.0E-11
(67, 18, 15)

LUNGS
1.3E-10 A
¢ 1, 7, 923

SI WALL
2.6E-11
(71, 17, 12)

ULI WALL
4,8E-11
(71, 15, 143

LLI WALL
6.0E-11
(68, 13, 19

CLASS Y
f1=1.E-01

GONADS
1.1E-11
(64, 23, 13)

LUNGS
1.3E-10 A
¢ 0, 11, 89

SI WALL
3.0E-11
(65, 25, 103

ULI WALL
5.6E-11
(65, 24, 11)

LLI WALL
7.0E-11
(65, 20, 13)



JAERI-M 82-110

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Ba) OF AU-191

ORAL
CLLASS D
fl=1.E-0C1 fl=1.E-01
GONADS GONADS
1.5E-11 2.4E-12
R MARROQW BREAST
2.2E-12 1.1E-12
ST WALL R MARROW
8.7E-12 1.2E-12
ST WALL LUNGS
1.3E-11 9.4E-12
ULI WALL ST WALL
2.0E-11 A 1.7E-12
LLI WALL SI WALL
1.5E~11 2.1E-12
REMAINDER ULI WALL
2.1E-12 3.2E-12
LLI WALL
2.6E-12
CONCENTRATIONS.,
ALl (Bg)
ORAL INHALATION
CLASS D CLASS W
f1=1.E-01 fl=1.E-01 f1=1.E-01
7.E+08 2.E+09 2.E+09

INHALATION

CLASS Y
fi=1.E-01

2.E+09

CLASS W

fi=1.E-0Q1

GONADS
2.5E-12

LUNGS

1.5E-11 A

SI WALL
1.6E-12

ULI WALL
2.9E-12

LLI WALL
3.6E-12

CLASS D
fi=1.E-01

8.E+C5

CLASS Y
f1=1.E-01

GONADS
2.7E-12

LUNGS

1.6E-11 A

S§I WALL
1.8E-12

ULLI WALL
2.4E-12

LLI WALL
4.2E-12

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
DAC, (40 Hr/Wk) FOR AU-191

DAC (Ba/m3)
INHALATION

CLASS W
fi=1.E-01

8.E+05

CLASS Y
fi1=1.E-01

7.E+05



JAERI-M 92-110

2B 1

PB208

G.0

100.7%

BIZ208
3.+05Y

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF BI~208

TARGETS

GONADS
BREAST

R MARROW
LUNGS

SI WALL
ULI WALL
LLI WALL
KIDNEYS
SPLEEN
THYMUS

ADRENALS

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS

LUNGS
1.5E-06
9.8E-06
9.7E-06
1.1E-04
3.0E-06
3.9E-06
6.5E-07
6.6E-06
1.6E-05
2.9E-05

1.1E-05

Sl
CONTENT

6.4E-05
1.1E-03
1.8E-05
3.0E-06
2.2E-04
1.6E-04
5.2E-05
2.1E-05
1.2E-05
1.5E-06

1.0E-05

SOGURCES

Utl
CONTENT

B.QOE-05
1.1E-05
1.6E-05
3.3E-06
1.1E-04
3.2E-04
2.0E-05
1.9E-05
1.0E-05
1.6E-06

B.BE-0¢6

LI
CONTENT

1.2E-04
1.3E-05
2.3E-05
1.9E-06
6.4E-05
2.8E-0C5
3.9E-04
B.6E-0Q6&
7.7E-06
7.6E-07

3.8E-06

KIDNEYS
6.7E~-06
1.1E-05
1.8E-05
7.4E-06
2.1E-05
1.9E-05
7.4E-06
5.4E-04
5.6E-05
1.7E-06

8.0E-05

TOTAL

BODY

.7E-05
.1E-05
-2E-05
.0E-0C5
«4E-G5
-3E-05
.7E-05
.2E-05
-1E-05
.4E-05

-4E-05

IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bg) OF BI-208

ORAL

ORGAN

LUNGS

SI CONTENT
ULI CONTENT

LLI CONTENT

KIDNEYS

OTHER TISSUE

(6969049)

f1=5.E-02

1.4E+4+04
4L _LE+O6
8.2E+04
5.9E+03

4 .5E+03

INHALATION
CLASS D CLASS W
fl=5.E-02 f1=5.E-02
1.9E+404 1.0E+06
2.1E+03 7.0E+03
6.BE+03 2.3E+04
1.3E+04 4.2E+04
5.7E+04 1.7E+04
4 .3E+04 1.3E+04
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COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE 0OF UNIT ACTIVITY (Sv/Ba) CF BI-208

QRAL INHALATION
CLASS D CLASS W
fl1=5.E-02 fi1=5.E-C2 fl=5.E-02
GONADS GONADS GONADS
2.3E-09 A 5.3E-10 1.4E-09
(75, 7, 18> (43, 7., 50)
R MARROW BREAST BREAST
4L.7E~10 2.4E-10 1.8E-09
(40, 12, 48 ( 5, 2, 93
S1 WALL R MARROW R MARROW
2.1E-09 3.5E-10 1.9E-09
(43, 12, 45 { 8, 2, 90
ULI WALL LUNGS LUNGS
3.0E-0% 4,.8BE-10 1.8E-08 A
(11, 5, 84) ¢ 0, 0,100
LLT WALL ULI WALL REMAINDER
S.4E-09 7.4E-10 4 . BE-09
(73, 7, 200 ¢ 0, 0,100
WT=.06
LLT WALL
1.0E-09%
(85, 5., 10)
KIDNEYS
5.0E-09 A
(33, 16, 51)
REMAINDER
8.8E-10
(33, 15, 52
Wr=.12
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WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF BI-208

ORAL INHALATION

CLASS D CLASS W
f1=5.E-02 f1=5.E-02 f1=5.E-02
GONADS GONADS GONADS
5.6E-10 A 1.3E-10 3.6E-10
R MARROW BREAST BREAST
5.7E-11 3.7E-11 2.7E-10
SI WALL R MARROW R MARROW
1.3E-10 4.2E-11 2.3E-10
HLI WALL LUNGS LUNGS
1.8E-10 5.8E-11 2.2E-09 A
LLI WALL ULI WALL REMAINDER
3.2E-10 4.4E-11 2.9E-10

LLI WALL

6.0E-11

KIDNEYS

3.0E-10 A

REMAINDER

1.1E-10

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk> FOR BI-208

ALI (Bg) DAC (Bg/m3)

ORAL INHALATION INHALATION
CLASS D CLASS W CLASS D CLASS W
f1=5.E-02 f1=5.E-02 f1=5.E-02 fi1=5.E-02 f1=5.E~02
4 . E+07 6.E+07 1.E+07 3.E+04 6.E+03
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