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Annual Limits on Intake and Concentration Limits

for Radioactive Isotopes of Astatine
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For 209At and 210At which are not considered in ICRP Publication

30, annual limits on intake and derived concentration limits were
calculated with the methodology shown in ICRP Publication 30.
Values of committed dose equivalent and weighted committed dose
equivalent in target organs or tissues per intake of unit activity were
calculated using Evaluated Nuclear Structure Data File (ENSDF) decay
data with a computer code system DOSDAC for preparing dosimetric data,
which has been developed in the Japan Atomic Energy Research
Institute. Calculated values for concentration limits on air and
exhaust air are from six to seven orders of magnitude larger than the
values in the current regulations, and those on draining water are also
larger by four orders.

Defects of ENSDF decay data for the radionuclides were modified
in the calculation by the DOSDAC system. The dosimetric data were
also calculated for 207At and 211At which are considered in ICRP
Publication 30. The computer code system and relevant parameter values

used here were verified by comparing these results with the values in

the Supplement of ICRP Publication 30.

Keywords: Radioactive Astatine, Annual Limits on Intake,
Concentration Limits, ICRP Publication 30, ENSDF Decay Data,
DOSDAC System, Dosimetric Data
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SPECIFIC_EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF AT-207

TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROILD
BONE SURF
ST WALL
ULI WALL
PANCREAS
SPLEEN

ADRENALS

SPECIFIC EFFECTIVE

TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROID
BONE SURF
ST WALL
ULI WALL
PANCREAS
SPLEEN

ADRENALS

LUNGS

1.1E-06

8.4E-06

8.3E-0¢6

1.2E-02

7.4E-06

6.6E-06
1.2E-05
2.6E-06
1.5E-05
1.3E-05

1.4E-05

LUNGS
1.3E-06
9.4E-06
9.2E-06
1.4E-04
7.9E-06
7.2E-Q6
1.4E-05
3.1E-06
1.6E-05
1.5E-05

1.4E-05

ST
CONTENT

6.3E-06
9.0E-06
&.6E-06
1.1E-05
1.1E-0é6
3.9E-06
8.0E-04
2.1E-05
1.1E-04
5.9E-05

1.6E-05

ENERGY (MeV

ST
CONTENT

7.5E-06
1.0E-05
7.1E-06
1.3E-05
1.3E-06
4.3E-06
4. 4E-04
2.3E-05
1.2E-04
6.5E-05

2.0E-05

SOURCES

TOTAL
BODY

1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04
1.8E-04

1.8E-04

PER GRAM PER TRANSFORMATION) OQF BI-203

SOGURCES

TOTAL
BODY

1.4E-05
1.1E-05
1.2E-05
1.0E-05
1.1E-05
1.1E-05
1.2E-05

1.4E-03

' 1.5E-05

1.2E-05

1.7E-05
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SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF P0O-207

TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROID
BONE SURF
ST WALL
ULL WALL
PANCREAS
SPLEEN

ADRENALS

LUNGS
7.0E-07
5.7E~06
5.7E-06
1.3E-04
5.6E-06
4.5E-06
8.3E-06
1.7E-06
1.0E-05
9.3E-06

1.0E-05

SPECIFIC EFFECTIVE

TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROID
BONE SURF
ST WALL
ULI WALL
PANCREAS
SPLEEN

ADRENALS

LUNGS
1.1E-07
1.2E-06
1.6E-06
7.6E-Q5
8.7E-07
1.3E-06
1.7E-06
2.5E-07
2.4E~-06
2.0E-0Q6

2.3E-04&

ST
CONTENT

5.3E-06
6.0E-06
4.SE-06
7.6E-06
7 .0E~07
2.75-06
3.2E-04
1.3E-05
7.1E-05
4.0E-05

9.7E-06

ENERGY

ST
CONTENT

5.4E-07
1.3E-06
1.3E-0¢6
1.7E-06
?.7E-08
7.4E-07
1.7E-04
3.2E-06
1.7E-05
9.4E-06

2.2E-06

(MeV

SOURCES

TOTAL
BODY

7.3E-06
7.2E-Qé&
8.4E-06
7.2E-06

7.6E-06

-7.6E~-06

8.3E-06
?.0E~-06
8.3E-06
8.5E-06

9.1E-06

PER GRAM PER TRANSFORMATION) OF TL-199

SOURCES

TOTAL
BODY

2.5E-06
2.2E-06
3.0E-06

2.3E-06

2.1E-06

2.7E-06
2.5E-06
2.6E-06
2.7E-06
2.5E-06

2.5E-06
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SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF PB-203M

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY
GONADS 3.6E-07 2.5E-06  5.4E-06
BREAST 2.9E-06  3.1E-06 5.4E-06

R MARROW 2.BE-06 2.2E-06 5.9E-06
LUNGS 1.98-04 3.9E-06 5.5E-06
THYROID 2.9E-06  3.6E-07 5.6E-06
BONE SURF 2.2E-06 1.3E-06 5.5E-06
ST WALL 4.2E~06  4.3E-04  6.0E-06
DLI WALL  B.8E-07  6.8E-06  6.4E-06
PANCREAS 5.3E-06 3.6E-05 5.9E-06
SPLEEN 4.8E-06 2.1E-05 6.1E-06

ADRENALS 5.2E-06 4.7E-06 4.5E-06

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION). OF PB-203

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY
GONADS 1.3E-07 5.5E-07 3.0E-06
BREAST 1.6E-06 1.6E~-06 2.5E-06

R MARROW 2.0E-06 1.6E-0¢6 3.5E-06
LUNGS 8.3E-05 2.1E-06 2.7E-06
THYROQID 1.0E-08 1.2E-07 2.4E-06
BONE SURF 1.4E-06 ?.2E-07 3.1E-0¢6
ST WALL 2.2E-06 1.9E-04 3.0E-06
ULI WALL 2.9E-07 4.1E-06 3.1E-06
PANCREAS 3.0E-06 2.2E-05 3.3E-06
SPLEEN 2.6E-06 1.2E-05 3.0E-06

ADRENALS 2.9E-04 2.8E-06 3.1E-06
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NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE DORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Ba) OF AT-207

ORGAN

LUNGS
LUNGS
LUNGS
LUNGS
LUNGS
LUNGS

ST CONTENT
ST CONTENT
ST CONTENT
ST CONTENT
ST CONTENT
ST CONTENT

DTHER TISSUE
OTHER TISSUE
QTHER TISSUE
OTHER TISSUE
OTHER TISSUE
OTHER TISSUE

(700009

ISOTOPE

AT-207
BI-203
pP0o-207
TL-19¢9
PB-203M
PB-203

AT-207
BI-203
PO-207
TL-1%9
PB~203M
PB-203

AT-207
BI-203
PO-207
TL-199
PB-203M
PB-203

AT-207
BI-203
P0O-207
TL-199
PB-203M
PB-~203

ORAL

f1=1.E+00
f1=1.E+00
f1=1.E+00
f1=1.E+00
fi1=1.E+00
f1=1.E+0Q0

2.6E+03
1.4E4+01
2.5E+02
0.0

3.0E+0C
1.9E-01

6.7TE+03
8.7E+02
7.9E+03
0.0

1.8E+02
7.3E+02

INHALATION
CLASS D CLASS W
f1=1.E+00 £f1=1.E+00
f1=1.E+00 $1=1.E+00
f1=1.E+00 f1=1.E+00
f1=1_.E+00 f1=1.E+00
f4=1.E+00 f1=1.E+00
$1=1_E+00 f1=1.E+00
2.2E+03 2.6E+03
1.2E+02 2.2E+02
1.4E+03 2.1E+03
0.0 0.0
2.4E+01 4.4E+01
2.5E+01 1.6E+02
3.S5E+02 1.4E+402
2.9E+00 9.7E+00
5_0E+01 1.2E+02
0.0 0.0
6.1E-01 2.0E+00
5_3E-02 1.9E+00
3.0E+03 9.5E+02
4.4E+02 2.6E+02
3.8E+03 1.9E+03
0.0 0.0
9.2E+01 5.3E+01
4 LE+Q2 3.3E+02
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COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF AT-207

ORAL

f1=1.E+00

GONADS

2.1E-10 A

BREAST
2.1E-10

R -MARROW
2.1€-10

LUNGS
2.1E-10

THYROID
2.0E-10

BONE SURF
2.1E-10

ST WALL
S.5E-10

ULI WALL
2.2E-10

REMAINDER
2.5E-10
WT=.18

INHALATIGN
CLASS D CLASS W
f1=1.E+00 f1=1.E+00
LUNGS LUNGS
4.3E-09 A 5.1E-09 A

¢ 1, 5, 94) (0, 12, 88)



JAERI-M 93-022

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bgq) OF AT-207

ORAL INHALATION

CLASS D CLASS W
f1=1.E+00 f1=1.E+00 f1=1.E+00

GONADS LUNGS LUNGS
S.2E-11 A 5.2E-10 A 6.2E-10 A

BREAST
3.1E-11

R MARROW
2.5E-11

LUNGS
2.5E-11

THYROID
6.1E-12

BONE SURF
6.2E-12

ST WALL
3.3E-11

ULI WALL
1.3E-11

REMAINDER
L.6E-11

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR AT-207

ALI (Bg) DAC (Bg/m3)
ORAL INHALATION INHALATION
CLASS D CLASS W CLASS D CLASS W
fl=1.E+400 f1=1.E+00 f1=1.E+00 f1=1.E+00 f1=1.E+00
2.E+08 1.E+08 B.E+07 4. E+04 3.E+04
— 93—




TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROID
BONE SURF
ST WALL
S1 WALL
ULI WALL
PANCREAS

SPLEEN

SPECIFIC

TARGETS

GONADS
BREAST

R MARROW
LUNGS
THYROID
BONE SURF
ST WALL
SI WALL
ULI WALL
PANCREAS

SPLEEN

LUNGS
1.1E-08
2.2E-07
3.9E-07
5.0E-02
1.2E-07
3.1E-07
3.0E-07
2.2E-08
2.8E-08
4.1E-07

3.6E-07

EFFECTIVE

LUNGS
1.5E-07
1.3E-06
1.5E-06
2.8E-05
9.8E-07
1.2E-06
1.9E-06
2.8E-07
3.7E-07
2.5E-06

2.1E-06

JAERI-M ©3-022

A1 A t

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF AT-211

ST
CONTENT

8.3E-08
2.2E-07
2.8E-07
2.9E-07
7.4E-09
1.6E-07
1.0E-03
4.2E-07
S.8E-07
3.2E-0¢6

1.7E-06

ENERGY (MeV

ST
CONTENT

7.6E-07
1.4E-06
1.2E-06
1.8E-06
1.5E-07
7.0E-07
7.5E-05
2.5E-06
3.4E-06
1.7E-05

?.5E-06

SOURCES

TOTAL
BODY

7.1E-04
7.1E-04
7.1E-04
7.1E-04
7.1E-04
7.1E-04
7.1E-Q4
7.1E-04
7.1E-0C4
7.1E-04

7.1E-04

PER GRAM PER TRANSFORMATION) OF BI-207
SOURCES

TOTAL
BODY

2.1E-06
1.6E-06
2.2E-06
1.6E-06
1.5E-06
1.9E-06
1.8E-06
2.1E-06
2.0E-06
2.2E-06

1.8E-06



JAERI-M 93-022

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION> OF P0O-211

SOURCES

TARGETS ST | TATAL

LUNGS CONTENT BaDYy
GONADS 4.3E-09 2.7E-08 2.2E-03
BREAST 3.4E-08 3.6E-08 2.2E-03
R MARROW 3.2E-C8 2.6E-08 2.2E—03
LUNGS 1.5E-01 4.7E-08 2.2E-03
THYRQID I.4E-08 4.3E-09 2.2E-03
BONE SURF 2.6E-08 1.5E-08 2.2E-03
ST WALL 4.9E-08 3.0E-03 2.2E-03
SI WALL 7.9E-09 6.6E-08 2.2E-03
ULI WALL 1.0E-08 8.0E-08 2.2E-03
PANCREAS &6.4E-08 4.3E-07 2.2E-03
SPLEEN 5.8E-08 2.4E-07 2.2E-03

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE DRGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) QOF AT-211

DRAL _ INHALATION

CRGAN ISOTOPE CLASS D CLASS W

AT-211 f1=1.E+00 f1=1.E+00 f1=1.E+00

BI-207 f1=1.E+00 fi=1.E+00 f1=1.E+00

PO-211 f1=1.E+CO f1=1.E+00 f1=1.E+00
LUNGS AT-211 6.4E+03 9.5E+03
LUNGS BI-207 1.3E-01 1.1E+01
LUNGS PO-211 3.BE+03 5.5E+03
ST CONTENT AT-211 3.3E+403 4. .BE+02 5.1E+02
ST CONTENT BI-207 3.4E-03 7.4E-04 1.4E-02
ST CONTENT Po-211 1.9E+03 2.8E+02 3.0E+02
OTHER TISSUE AT-211 3.3E+04 1.6E+04 7.6E+03
OTHER TISSUE BI-207 1.3E+01 8.2E+C0O B.3E+00
OTHER TISSUE PO-211 1.9E+04 ?.2E+03 4. 4LE+Q3

(70000¢)



JAERI-M 93-022

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF AT-211

ORAL INHALATION
CLASS D CLASS W
fl1=1.E+00 f1=1.E+00 f1=1.E+00
GONADS LUNGS LUNGS
1.0E-08 A 1.5E-07 A 2.1E-07 A

¢ 2, 3,95 (1, 7, 920

R MARROW
1.0E-08

LUNGS
1.0E-08

THYROID
1.0E-08

BONE SURF
1.0E-08

ST WALL
1.2E-08

SI WALL
1.0E-08

ULI WALL
1.0E-08

REMAINDER
1.0E-08
WT=.12



JAERI-M 93-022

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bq) OF AT-211

ORAL INHALATION

CLASS D CLASS W
f1=1.E+00 fi1=1.E+00 fl1=1.E+00

GONADS LUNGS LUNGS
2.6E-09 A 1.8E-08 A 2.5E-08 A

BREAST
1.6E-09

R MARROW
1.3E-09

LUNGS
1.3E-09

THYROID
3.1E-10

BONE SURF
3.1E-10

ST WALL
7.2E-10

SI WALL
6.3E-10

ULLL WALL
5.3E-10

REMAINDER
1.3E-09

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR AT-211

ALI (Bg) DAC (Bg/m3)
ORAL INHALATION INHALATION
CLASS D CLASS W CLASS D CLASS W
f1=1.E+00 f1=1.E+00 f1=1.E+00 f1=1.E+00 f1=1.E+00
5.E+06 3.E+06 2.E+06 1.E+03 - B.E+02



JAERI-M 93-022

209 A 1t

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF AT-209

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY
GONADS 2.3E-07 7.3E-07 8.3E-05
BREAST 1.0E-05 1.1E-05 8.0E-05

R MARROW 1.0E-05 8.2E-06 8.2E-05
LUNGS S.QE-03 1.4E-05 8.1E-053
THYROID 9.5E-06 1.2E-06 8.0E-05
BONE SURF B8.1E-06 4 . BE-06 8.1E-05
ST WALL 1.5E-05 7.1E-04 8.2E-05
ULl WALL 3.0E-06 2.5E-05 B.4E-05
PANCREAS 1.9E-05 1.3E-04 8.2E-053
SPLEEN 1.7E-05 7.3E-05 8.3E-05

ADRENALS 1.8E-05 1.7E-05 8.5E~-05

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATIONY OF BI-205

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY

GONADS 1.9E-07 7.4E-07 8.2E-06
BREAST 6.3E-06 6.7E-06 7.2E-06

R MARROW 6.2E-06 4.8E-06 B.4E-06
LUNGS  9.3E-05 B.4E-06  7.0E-06
THYROID S.1E-06 8.5E-07 7.1E-06
BONE SURF 4.9E-06 2.9E-06  7.6E-06
ST WALL 9.6E~06 2.9E-04 T7.8E-06
UL1 WALL 2.0E-06 1.6E-05  9.0E-06
PANCREAS  1.1E-05  7.BE-05  1.0E-05
SPLEEN 9.7E-06 4.4E-05 8.0E-06

ADRENALS 9.0E-06 1.3E-05 1.1E-05



JAERI-M 93-022

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION) OF PO-209

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY

GONADS 3.0E-10 1.2E-09 1.7E-03
BREAST 1.4E-08 1.5E-08 1.7E-03
R MARROW 1.5E-08 1.2E-08 1.7E-03
LUNGS 1.2E-01 1.9E-08 1.7E-03
THYROID 1.3E-08 1.48E-09 1.7E-03
BONE SURF 1.2-08 7.1E-09 1.7E-03
ST WALL 2.1E-08 2.3E-03 1.7E-03
ULI WALL 3.9E-09 3.4E-08 1.7E-03
PANCREAS 2.6E-08 1.8E-07 1.7E-03
SPLEEN 2.4E-08 1.0E-07 1.7E-03
ADRENALS 2.6E-08 2.4E-08 1.7E-03

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) OF AT-209

ORAL INHALATION
ORGAN ISOTOPE CLASS D CLASS W
AT-209 f1=1.E+00 £1=1.E400 £1=1.E+00
BI-205 f1=1.E+00 £1=1.E+00 £1=1.E+00
PO-209 f1=1.E+00 £1=1.E+00 £1=1.E+00
LUNGS AT-209 5.3E+03 7.3E+03
LUNGS BI-205 7.9E+00 1.4E+02
LUNGS PO-209 7.9E-02 5.9E+00
ST CONTENT AT-209  3.2E+03 4.7E+02 4.1E+02
ST CONTENT BI-205 2.5E-01 5.4E-02 6.7E-01
ST CONTENT PO-209 2.4E-03 5.2E-04 8.3E-03
OTHER TISSUE AT-209  2.4E+04 1.1E+04 S.0E+03
OTHER TISSUE BI-205  4.5E+02 2.8E+02 2.3E+02
OTHER TISSUE PO-209  7.1E+00 4.5E+00 4.SE+00

(70000g)



JAERI-M 93-022

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bgq) OF AT-209

DRAL INHALATION

CLASS D CLASS W
f1=1.E+00 fl1=1.E+00 fl1=1.E+00

GONADS LUNGS LUNGS
3.2E-10 A 4.3E-09 A 6.0E-09 A
( 2, 3, 95 ¢ 1, 8, 91

BREAST
3.2E-10

R MARROW
3.3E-10

LUNGS
3.2E-10

THYROID
3.2E-10

BONE SURF
3.2E-10

ST WALL
6.9E-10

ULTI WALL
3.4E-10

REMAINDER
3.9E-10
WT=.18



JAERI-M 93-022

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF AT-209

ORAL INHALATION

CLASS D CLASS W
-f1=1.E+00 fF1=1.E+00Q fi=1.E+00

GONADS LUNGS LUNGS
8.1E-11 A 5.2E-10 A 7.2E-10 A

BREAST
4.8E-11

R MARROW
3.9E-11

LUNGS
3.9E-11

THYROID
9.5E-12

BONE SURF
9.6E-12

ST WALL
4.1E-11

ULI WALL
2.0E-11

REMAINDER
7.0E-11

ANNUAL LIMITS ON INTAKE, ALI, AND DERIVED AIR
CONCENTRATIONS, DAC, (40 Hr/Wk) FOR AT-209

ALI (Bq) DAC (Ba/m3)

ORAL INHALATION INHALATION
CLASS D CLASS 'W CLASS D CLASS W
f1=1.E+00 f1=1.E+00 f1=1.E+00 f1=1.E+00 £1=1.E+00
1.E+08 1.E+08 7.E+07 4.E+04 3.E+04



JAERI-M 93-022

210 A t

SPECIFIC EFFECTIVE ENERGY (MeY PER GRAM PER TRANSFORMATION) OF AT-210

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY

GONADS 1.7E-06 1.0E-05 2.1E-05
BREAST 1.2E-G5 1.3E-05 1.7E-05

R MARROW 1.2E-05 9.5E-06 1.9E-05
LUNGS 4.0E-04 1.7E-05 1.7E-05
THYROQID 1.0E-05 1.7E-06 1.7E-0S

BONE SURF 9.4E-06 5.7E-06 1.8E-05

ST WALL 1.9E-05 6.1E-04 1.8E-05
SI WALL 3.0E-06 2.3E-05 2.2E-05
LIVER 2.2E-05 1.9E-03 2.0E~-03

PANCREAS 2.2E-05 1.6E-06 2.0E-05
SPLEEN 1.8E~Q5 8.8E-05 1.9E~05
THYMUS 4 .QE-05 6.BE-06 2.0E-05

ADRENALS 2.0E-05 2.9E-05 2.8E-03

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATIONY OF BI-206

SOURCES

TARGETS ST TOTAL
LUNGS CONTENT BODY

GONADS 1.3E-08 7.9E-06 1.4E-05
BREAST 1.0E-05 1.1E-05 1.2E-05

R MARROW 1.0E-05 7.9E-04 1.4E-05
LUNGS 2.1E-04 1.4E-05 1.2E-05
THYROID 9.0E-Cé6 1.3E-06 1.3E-05
BONE SURF 7.9E-0é 4. 7E-06 1.3E-05
ST WALL 1.5E-05 5.8BE-04 1.4E-05
SI WALL 2.4E-06 1.9E-05 1.6E~03
LIVER . 1.8E~05 1.5E-05 1.5E-05
PANCREAS 1.8E-05 1.3E-04 1.5E-03
SPLEEN 1.6E-Q5 7.2E-05 1.4E-03
THYMUS 3.1E-05 4.6E-06 1.3E-05

ADRENALS 1.7E-05 1.9E-05 1.8E-05



JAERI-M 93-022

SPECIFIC EFFECTIVE ENERGY (MeV PER GRAM PER TRANSFORMATION? OF P0O-210

SOURCES

TARGETS $T TOTAL
LUNGS CONTENT BObY

GONADS 5.4E-12 3.6E-11 1.5E-03

BREAST 4.3E-11 4.6E-11 1.5E-03

R MARROW 4.0E-11 3.3E-11 1.5E-03
LUNGS 1.1E-01 5.8E-11 1.5E-03
THYRGID 4,.3E-11 5.4E-12 1.5E-03

BONE SURF 3.2E-11 1.9E-11 1.5E-03

ST WALL 6.2E-11 2.1E-03 1.5E-03
S1 WALL 1.0E-11 8.3E-11 1.5E-03
LIVER 7.7E-11 6.4E-11 1.5e-03

PANCREAS 7.9E-11 5.4E-10 1.5E-03
SPLEEN 7.0E-11 3.0E-10 1.5E-03
THYMUS 1.3e~10 2.0E~11 1.5E-03

ADRENALS 7.8E-11 6.9E-11 1.5E-03

NUMBER OF NUCLEAR TRANSFORMATIONS OVER 50 YEARS
IN SOURCE ORGANS OR TISSUES PER UNIT INTAKE OF ACTIVITY
(TRANSFORMATIONS/Bq) OF AT-210

ORAL INHALATION

ORGAN ISOTOPE CLASS D CLASS W

AT-210 f1=1.E+00 f1=1.E+00 f1=1.E+00

BI-206 f1=1.E+CO fi=1.E+00 fl=1.E+00Q

PO-210 f1=1,.E+00 f1=1.E+00 f1=1.E+00
LUNGS AT-210 6.9E+03 1.0E+04
LUNGS BI-206 1.1E+00 1.1E+01
LUNGS P0-210 2.9E+401 1.8E+03
ST CONTENT AT-210 3.3E+03 4 .9E+02 S.5E+02
ST CONTENT BI-206 2.7E-02 6.1E-03 8.6E-02
ST CONTENT PO-210 6.9E-01 1.5E-01 2.9E+00
CTHER TISSUE AT-210 3.7E+04 1.8E+04 %.0E+03
OTHER TISSUE BI-206 4 _SE+01 2.8E+01 2.2E+01
OTHER TISSUE P0O-210 2.7E+03 1.7E+03 1.6E+03

(7000049



JAERI-M 93-022

COMMITTED DOSE EQUIVALENT IN TARGET ORGANS OR TISSUES
PER INTAKE OF UNIT ACTIVITY (Sv/Bg) OF AT-210

ORAL INHALATION
CLASS D CLASS W
f1=1.E+00 f1=1.E+00 f1=1.E+00
GONADS GONADS LUNGS
8.1E-10, A 4.9E-10 3.2E-08 A
(49, 13, 38) ¢ 1, 0, 99)
BREAST BREAST
7.9E-10 5.0E-10
(47, 13, 40)
R MARROW R MARROW
8.0E-10 5.0E-10
(48, 13, 39
LUNGS LUNGS
7.9E-10 1.4E-09 A
(16, S5, 79
THYROID ST WALL
7.8E-10 5.5E-10
(51, 12, 37)
BONE SURF REMAINDER
7.9E-10 5.4E-10
(48, 13, 39)
WT=.24
ST WALL
1.1E-09
ST WALL
8.2E-10
REMAINDER
8.8E-10
WT=.18



JAERI-M 93-022

WEIGHTED COMMITTED DOSE EQUIVALENT IN TARGRT ORGANS OR TISSUES

ORAL

f1=1.E+00

6.E+07

ORAL

f1=1.E+0Q0

GONADS
2.0E-10 A

BREAST
1.2E-10

R MARROW
9.6E-11

LUNGS
9.5E-11

THYROID
2.3E-11

BONE SURF
2.4E-11

ST WALL
6.7E-11

SI WALL
4.9E-11

REMAINDER
1.6E-10

ANNUAL LIMITS ON

PER INTAKE OF UNIT ACTIVITY (Sv/Baq) OF AT-210

INHALATION

CLASS D
f1=1.E+00

GONADS
1.2E-10

BREAST
7.4E-11

R MARROW
6.0E-11

LUNGS
1.7E-10 A

ST WALL
3.3E-11

REMAINDER
1.3E-10

INTAKE, ALI,

CONCENTRATIONS,
ALI (Bag)
INHALATION
CLASS D CLASS W
f1=1.E+00 f1=1.E+C0
8.E+07 1.E+07

CLASS W
f1=1.E+00

LUNGS
3.9E-09 A

AND DERIVED AIR
DAC, (40 Hr/Wk) FOR AT-210

DAC (Bgq/m3)

INHALATION
CLASS D CLASS W
fi=1.E+00 f1=1.E+00
4.E+04 5.E+03



