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Exemption and Clearance, IAEA, (2005)
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BELEEETHE. EENBESILZRDE NS, EERETHS IAEA GSR Part 3
DIVTIORLNIVEEAT B LITEREER D,

LEZBEFEZDHE. GR Part 3 [THRESNTLOREMEMERVEDY VT IV ALANILE
BENEDRHEAT S EITBETEEZ D,

GE1) SRS No.44 13.1.3. Calculations and scenarios] Tlk, RD&LSIZEEEH SN TS,

- [The sequence of calculations for deriving the activity concentration values for all
material containing radionuclides of artificial origin, except foodstuffs and drinking
water, (B&)]

- [The identified scenarios encompass all plausible situations worldwide without specifying
a particular situation. The scenarios are not intended to cover worst case scenarios
outlier scenarios or scenarios that apply to a very few individuals. In this sense the
scenarios are not bounding

Development of the scenarios is approached by the examination of the parameters of the
dominant exposure pathways, and the parameters are adapted to ensure worldwide
applicability to a variety of situations. Care is taken to ensure that the parameter

values are internally consistent within a particular scenario. |

SRS No. 44 TAHWLLNTWAS L FIFERDELY,
[Scenario WL]

A worker is exposed from contaminated material dumped on a landfill. Exposure pathways
encompass external irradiation from the material, the inhalation of contaminated dust and
the inadvertent ingestion of contaminated material (e.g. by the hand to mouth pathway).

[Scenario WF]

A worker is employed in a foundry where contaminated metal is smelted. External exposures
arise if the worker stays within the vicinity of piles of contaminated material. In addition
the worker is exposed to dust released from the material during the transport and melting
process. This dust can be inhaled and inadvertently ingested

[Scenario W0]

A worker (e.g. a truck driver) comes into contact with contaminated material on a regular
basis. The worker is exposed externally from the material (e.g from the load on the truck).
This scenario also covers the exposure from a large piece of equipment that has been cleared
from regulatory control and is reused in a workplace

[Scenarios RL-C and RL-A]

Scenario RL considers individuals living near a landfill or other facility (C indicates a
child, A an adult) who are exposed through contaminated dust released at the landfill or
facility. In addition, it is assumed that the residents harvest foodstuffs in a private

garden on the site that has become contaminated through the deposition of contaminated
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material.
[Scenario RF]

Since the exposure situation with respect to contaminated dust could be different near a
foundry than in the residential scenario (RL), a scenario of a child being exposed to
contaminated dust released by a foundry is considered. Unlike scenario RL, which covers a
general situation, including landfills, no food consumption is considered here, because the
presence of contaminated material off-site is already covered by scenario RL

[Scenario RH]

Contaminated material (building rubble, slag, fly ash) may be used in the construction of
buildings as concrete aggregate or cement substitute. This will lead to an external exposure
of the building residents, which is addressed in this scenario. Other possible uses in
private homes of material cleared from nuclear facilities are also covered by this scenario
(e.g. the use of steel plates for the cladding of walls).

[Scenario RP]

[T contaminated material is used for covering public places, residents will be subject to
external exposure as well as to the inhalation and ingestion of contaminated dust, for
example by playing children. This exposure situation is covered in this scenario

[Scenario RW]

The presence of contaminated material may lead to a release of radionuclides into a
groundwater aquifer. This may affect downstream wells, which may lead to the ingestion of
contaminated drinking water or of contaminated foodstuffs produced in a private garden if
the well water is used for irrigation. If the contaminated groundwater discharges into a
river, the additional pathway of fish consumption has to be considered. The identified
scenarios encompass all plausible

CX2) RFHEEZER(2000) TlX, BoDsHE (TEFHEI SFFATLNS,) fERE TAEA 2458t RS-G-1.7
DIFFIGERL AL GSRPart 3DV TS UALANILERL) EDEEFERIZDONTRD & S IZ5EEH S
hTua,

- BElfi & RS-G-1. 7 DEHETIL. 2 U7 5 VA LANILFTREIRE LRI EEHT SEDOEARE
10 uSv/yIZ9 5L, FHADEARMEZ AL, (FFRETHLHEER D, BIHMAEICHITH
T UALANILOETEEE RS-G-1. T DFTEEZELLET 5 & ARFEIZ & > TEOK/NEFRA H S D
KEBDOIEICDVT I IR E G- THE Y., MEDEL. FTEEFETHLIEEA S,

BiMlEZH O TIE. BERICHET S RFIFERSEORAFIE > TRET 28BRUIVI)—F
ZOIERNAS F-IIBFAEEEL T, il \SA—2FREL TS EELIS, ThETERD
OB DB DFHTE A EEEIFHEE T ILEERE LTV S, F1-. ICRP ORHDIZEE
THAIREMERIMZEZFAL TLS I &0, RERIEL RUVERZEOEROHMEZR, £, Fit
(Z%9 2 F RS & #5Hi L TLV 5,

L TE AR, ARMEHIRE LRV LUK, BETARES S AT, —fiRE. 740
LEREIORBEDELO TEHRLE ST A T 52 EINFERICER SN0, #ZIEHR
EDOXREMBBENHEICER LO22FNENIHIG L= F VA EFEELELETEHSIWSL
RJUZHAR, FOMEIFEL 15, EBE. RS-G-1. 7 DRI L RNILOBHIZH=->TIE. FDLS
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BLFUT OB EESNTEY . RFFFORAERNIEH ORI E LI-B5HE
& RS-G-1. 7 O—HRAEITHISIR L IO EIBE BT 5 &, BL CHEHEOHI BN £,
RENTING, 8. 1= RS6-1. 7 DRI L~ LOFFHEDHHTE WL 3 515, TDsE
DDIEE & EIFEUTFORBENI 55,

(GE£3) Official Journal of the European Union, DIRECTIVES, COUNCIL DIRECTIVE 2013/59/EURATOM (2013)
TlE. ROELSIEEH I TS,

= (37) There is a benefit in having the same activity concentration values both for the
exemption of practices from regulatory control and for the clearance of materials from
authorised practices. After a comprehensive review, it has been concluded that the values
recommended in IAEA publication Application of the Concepts of Exclusion, Exemption and
Clearance (3)”'* can be used both as default exemption values, replacing the activity
concentration values laid down in Annex 1 to Directive 96/29/Euratom, and as general
clearance levels, replacing the values recommended by the Commission in Radiation
Protection No 122 (4)

14 TAEA 2004 Safety Standards Series RS—G-1.7, Application of the Goncepts of Exclusion, Exemption
and Glearance.
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i (G 2 4:B4%)

o — 5 A
T T oD FEER el B (Bg/kg)

*H 1X10°
Be 1 X104
14C 1 X103
I8 1Xx10*
22Na 1 X102
24Na 1X103
31g5 1 X106
32p 1 X108
p 1X10°
S 1X10°

__25__



36C1 1x 103
38C1 1 X 10*
42K 1X10°
43K 1 X104
HCa 1X10°
Ca 1 X105
17Ca 1 X 10*
165 1 X102
11Sc 1 X105
8BSc 1X103
T 1 X102
8y 1 X103
9y 1 X107

__26__



S1Cr 1 X10°
>Mn 1 X104
2Mn 1 X103
52m\n 1 X104
>3Mn 1 X10°
*Mn 1 X102
5Mn 1 X104
2Fe 1 X104
®Fe 1 X108
YFe 1 X103
%Co 1 X104
5Co 1 X102
"Co 1 X103
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8Co 1 X103
81Co 1 X107
0Co 1 X102
0nCo 1 X108
®1Co 1 X10°
2mCo 1 X104
PIN{ 1X10°
63N 1 X10°
N1 1 X104
%1Cu 1 X10°
57n 1 X102
97n 1 X10°
69m7n 1 X104

__28__



7Ga 1 X104
2Ga 1 X104
8Ge 1 X102
Ge 1 X107
BAs 1 X108
MAs 1 X104
As 1 X104
TAs 1 X106
™Se 1 X103
82Br 1 X103
81Rb 1 X104
%Rb 1X10°
8Sr 1 X103

__29__



8omS 1X10°
8TmSy 1X10°
89St 1 X108
90Sr 1Xx103
USr 1 X104
9281 1 X104
Ny 1X10°
oy 1X10°
9lmy 1 X105
2y 1X10°
93y 1X10°
B7r 1 X 10*
%71 1x 103

__30__



7 1 X104
93mN1, 1X10%
9N 1 X102
9N 1X103
9Nb 1X10%
98BN 1 X 10*
90Mo 1X10%
BMo 1X10*
9o 1 X104
101 1X10%
96T o 1X10°
96nT 1 X106
9T 1X10*

__34 —



T 1 X10°
PTe 1 X103
9nTe 1 X10°
9Ru 1 X104
103Ru 1 X103
105Ry 1 X104
106Ry 1 X102
103mRh 1 X107
105Rh 1 X10°
103pd 1 X105
109pd 1 X10°
1A 1 X103
108mp o 1% 102

__32__



1onp o 1 X102
IHAg 1X10°
19Cd 1 X103
115Cd 1 X104
1omcd 1X10°
HTn 1 X104
13mTn 1X10°
HamT p 1 X104
1omTn 1X10°
113Sn 1 X103
H9mSp 1 X108
123Sn 3X10°
125Sn 1 X104

__38__



122G}, 1X10%
1245}, 1X10°
125G}, 1 X102
12307 1X103
125mT g 1 X106
12770 1 X 10°
127nT g 1X10%
12970 1X10°
12907 1 X104
13176 1X10°
13InT g 1 X 10*
1327 1X10°
1337 1 X 10%

__34__



133nT o 1% 104
1347 1X10%
1237 1X10°
1257 1X10°
1267 1 X104
1291 1 X 10!
1307 1X10%
1317 1X10*
1327 1 X104
133] 1% 10
134] 1% 104
135] 1% 10
1290 1% 10
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BICs 1 X106
132Cs 1X10*
134Cs 1 X102
134mC g 1 X108
135Cs 1X10°
136Cs 1 X103
B7Cs 1 X102
138Cs 1 X104
131Bg 1 X104
133Ba 1 X102
140B4 1 X103
10,4 1 X103
139Ce 1 X103

__36__



1M1 Ce 1X10°
143Ce 1X10*
144Ce 1 X104
142py 1X10°
143pp 1X10°
4TNd 1X10°
19Nd 1X10°
47pp 1X10°
148npp 3X103
149Pp 1X10°
151Sm 1 X106
193Sm 1X10°
152Fy 1 X102
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152mp Yy 1X10°
4y 1 X102
O 1 X103
193Gd 1 X104
19Gd 1X10°
160Th 1 X103
165y 1X10°
166y 1X10°
166Ho 1X10°
169E 1X10°
M Ey 1X10°
10T 1X10°
T 1 X106

__38__



169 1Xx104
175Yh 1X10°
TLu 1X10°
ISIHF 1X103
182Ta 1 X102
181y 1 X104
185y 1 X109
187y 1 X104
188y 1 X104
186Re 1X10°
188Re 1X10°
1850 1 X103
Y10s 1X10°

__39__



191n()q 1 X 10°
193()g 1X10°
1907y 1X10°
1927 1 X103
1947 1X10°
191pt 1X10%
193mp ¢ 1 X108
197pyt 1 X 10°
197mp ¢ 1 X105
1957 1X10%
1987 1X10%
1997 1X10°
YTHg 1X10°
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197} g 1 X105
203Hg 1 X 10
20071 1 X104
201T] 1 X10°
20271 1x10*
20471 1 X103
203pp 1 X104
206B 1 1 X103
207B1 1 X102
203Po 1x10*
205Pg 1 X104
207po 1x10*
2lIAL 1 X106
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22°Ra 1 X104
22TRa 1X10°
226Th 1X10°
229Th 1 X102
230Pg 1X10*
233Pa 1 X104
2307 1 X104
2317 1X10°
2321 1 X102
2331 1 X103
2340 1 X103
2350 1 X103
236( 1 X104

__42__



2317 1X10°
238(J 1 X103
2397 1X10°
2400 1X10°
237N 1X10°
239Np 1X10°
240Np 1 X 10*
234py 1X10°
235Pu 1 X10°
235py 1 X103
237py 1X10°
238pPy 1 X102
239py 1 X 102
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240py 1 X102
241py 1 X 10
212py 1 X102
243pu 1 X108
24Py 1 X102
241 Am 1 X102
22 Am 1 X 10°
242mAm 1 X102
243 Am 1 X102
242Cm 1x10*
243Cm 1 X103
24Cm 1 X103
245Cm 1 X102

__44__



246Cm 1 X102
247Cm 1 X102
218Cm 1 X102
2198k 1X10°
246t 1X10°
28Cf 1X10°
29Cf 1 X102
290Cf 1X10°
BICE 1 X102
292Cf 1 X103
253Cf 1X10°
24Cf 1 X103
253Es 1X10°
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21Es 1 X102
25imE g 1 X104
251 1 X107
25°Fm 1 X10°
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1] H-3 1.2801y [O ]| O olofo] [ 39]co60 [53+00y [O]O o[o]o
2| Be-7 5.3E+01:d | O o 40 | Co-60m | 1.0E+0Tim | O
3|c-14 5.7E+03ly | O | O O|0|O 41 | Co-61 1.7E+00th | O
4| F-18 1.1E+02'm | O o 42 | Go-62m | 1.4E+01'm | O
5 | Na—22 2.6E+001y | O o|0 43 | Ni-59 7.6E+04ly | O | O o)
6 | Na—24 1.5E+01th | O 44 | Ni-63 1.0E+02y | O | O o| 0
7| si-31 1.6E+02'm | O 45 | Ni-65 2.5E+00h | O
8 | P-32 1.4E+01%d | O o) 46 | Cu-64 1.3E+01th | O
9| P-33 2.5E+01:d | O o) 47 | zn-65 2.46+02id | O | O olo]o
10 | s-35 8.8E+011d | O o 48 | zn-69 5. 6E+01m | O
11 | CI-36 3_0E+055y oo oo 49 | Zn-69m 1. 4E+01 'h @]
12 | CI-38 3.7E+01im | O 50 | Ga=67 3. 3E+00 d )
13 | K-42 1.26401th | O 51 | Ga-72 1.4E+011h | O
14 | K-43 2.28+01h | O 52 [ Ge68 | 2.7E+02d o
15 | Ca—41 1. 0E+05 1y o o 53 | Ge-71 1.1E+011d | O
16| Ca45  |1.6E+021d | O O|O]| | 54[As-73  [8.0E+011d | O
17| ca-47  [4.5E+00d | O 55| As-74  [1.8E+011d | O
18 | Sc—46 8.4E+01:d [ O | O o O 56 | As-76 1.1E+001d | O
19 | Sc-47 3.36+00d | O 57 | As-77 3.9E+01h | O
20 | Sc-48 4 4E+01h | O 58 | Se-75 1.26+021d | O o)
21 | Ti-44 6. 3E+01 1y o) 59 | Br-82 3.5E+01th | O
22 | v-48 1.6E+01!d | O 60 | Rb-81 4. 6E+00 h o
23 | v-49 3.3E+02 id 0 61| Ro-86 | 1.9E+011d | O O
24 | Cr-51 2.8E+01:d | O ) 62 | Sr-85 6.5E+011d | O )
25 | Mn-51 4.6E+01'm | O 63 | Sr-85m | 6.8E+01m | O
26 | Mn-52 [ 5.6E+00id | O 64 | Sr—87m  [2.8E+00'h | O
27 | Mn-52m | 2.1E+01im | O 65 | Sr-89 5.1E+01id | O 0| O
28 | Mn-53 3.7E+06'y | O 66 | Sr-90 294011y | O | O o| o
29 |Mn-54  |3.1E+021d | O | O olo|o] | 67]sro 9.6E+005h | O
30 | Mn-56 2.6E+00:h | O 68 | Sr-92 2.7E+00th | O
31 | Fe-52 8.3E+00¢h | O 69 | Y-90 6.4E+01th | O ¢}
32| Fe55  |2.7E+00ly | O | O olofo] | 70] Y- 5.9E+011d | O o
33 | Fe-59 4.56+01id | O | O o|lo|o 71| Y-91m  |5.0E+01im | O
34 | Co-55 1.8E+01th | O 72 | Y-92 3.5E+00th | O
35 | Co-56 7.76+011d | O o 73 | Y-93 1.0E+01th | O
36| Co57  |2.76+02}d | O o[0O]| | 74]zr93  [1.5E+06ly | O
37 | Co-58 7.1E+01d | O | O O|O0|O 75 | Zr-95 6.4E+01:d | O o
38 | Co-58m | 9.0E+00h | O 76 | 97 1.7E+011h | O
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77 [ Nb-93m [ 1.6E+011y [ O O [127]Te133 1.36+01m [ O
78 | Nb-94 2.0E+041y | O O | | 128 | Te-133m |5.5E+01:m | O
79 | Nb-95 3.5E+011d | O 129 | Te-134 | 4.2E+01m | O
80 | Nb-97 7.2E401'm | O 130 | =123 1.3E+01%h | O
81 | Nb-98 5.1E+01:m | O 131 | =125 5.9E+01:d | O
82 | Mo—90 5.6E+00h | O 132 | 1-126 1.3E+011d | O
83 | Mo-93 4.0E+03}y | O 133 | I-129 1.6E+071y | O
84 | Mo—99 6.6E+01:h | O O 134 | 1130 1.2E+01:h | O
85 | Mo-101 1.5E+01im | O 135 | 1-131 8.0E+00d | O
86 | Tc-96 4.3E+001d | O 136 | 1-132 2.3E+00th | O
87 | Tc-96m | 5.2E+01:m | O 137 | I-133 2.1E+01:h | O
88 | Tc-97 2.6E+061y | O 138 | 1-134 5.3E+01:m | O
89 [ Tc-97m [9.0E+01d | O 139 | 1-135 6.6E+00h | O
90 | Tc-99 2.1E+051y | O ) 140 | Cs-129 3.2E+01h | O
91 | Tc-99m | 6.0E+00:h | O ) 141 | Cs-131 9.7E+00id | O
92 | Ru-97 2.9E+001d | O 142 | cs-132 [ 6.56+00:d | O
93 | Ru-103  [3.9E+01:d | O 143 | Cs-134 | 2.1E+00'y | O o
94 | Ru-105 | 4.4E+00ih | O 144 | Cs—134m [ 2.9E+00th | O
95 [Ru-106 | 3.7E+02d | O 145 | Cs-135 | 2.3E+061y | O
96 | Rh-103m | 5.6E+01'm | O 146 | Cs—136 1.36+011d | O
97 | Rh-105 | 3.5E+01ih | O 147 | Cs-137  [3.0E+01ly | O @)
98 | Pd-103 1.7E+011d | O 148 | cs-138  [3.3E+01!m | O
99 | Pd-109 1.4E+01th | O 149 | Ba-131 1.26+011d | O
100 | Ag-105 4.1E+01:d | O 150 | Ba-133 1. 1E+01 1y
101 | Ag-108m | 4. 2E+021y O| | 151|Ba-140 |1.3E+011d | O
102 | Ag-110m | 2.5E+021d | O O | 152 La-140 1.7E+001d | O
103 | Ag-111 7.5E+001d | O 153 | Ce-139 [ 1.4E+02:d | O
104 | cd-109  |4.6E+02:d | O o 154 | Ce-141  [3.3E+01:d | O o}
105 | Cd-115  |5.3E+01th | O 155 | Ce-143  |3.3E+01th | O
106 | Cd-115m | 4.5E+01:d | O 156 | Ce-144 | 2.8E+02:d | O @)
107 | In-111 2.8E+00!d | O 0 157 | Pr-142 1.9E+01h | O
108 | In-113m | 1.7E+00th | O 158 | Pr-143 1.4E+011d | O
109 | In-114m | 5.0E+01:d | O 159 | Nd-147 1.1E+01:d | O
110 [ In-115m [ 4.5E+00¢h | O 160 | Nd-149  [1.7E+00¢h | O
111 | sn-113 1.2E+4023d | O O |161|Pm-147 [2.6E+00}y | O
112 | Sn=119m | 2. 9E+02 .d 162 | Pm-148m | 4. 1E+01 d )
113 | Sn-125  [9.6E+00d | O 163 | Pm-149  [5.3E+01h | O
114 | sb-122  [2.7E+00!d | O 164 | Sm-151 [ 9.0E+01ly | O
115 | Sn-123 1. 3E+02 d 165 | Sm-153 | 4.6E+01th | O
116 | Sb-124 6.0E+01:d | O ) 166 | Eu-152 1.4E+011y | O
117 | sb-125  [2.8E+00!y | O o|o| |167|Eu-152m [9.3E+00:h | O
118 | Te-123m | 1.2E+02:d | O O | | 168 | Eu-154 8.6E+001y | O &)
119 | Te-125m [5.7E+01:d | O 169 | Eu-155 4.8E+001y | O 0]
120 | Te-127 | 9.4E+000h | O 170 | Ga-153 | 2.4E+021d | O o
121 | Te-127m | 1.1E+02:d | O 171 | Gd-159 | 1.8E+01th | O
122 | Te-129 7.0E+01'm | O 172 | Tb-160 7.2E+011d | O e
123 | Te-129m [3.4E+01!d | O 173 | Dy-165 [ 2.3E+00th | O
124 | Te-131 2.5E+01'm | O 174 | Dy-166 | 8.2E+01th | O
125 | Te-131m [3.0E+01th | O 175 | Ho-166 2.7E+01:h | O
126 | Te-132 | 3.2E+00'd | O 176 | E169 | 9.4E+00'd | O
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177 | Er-171 7.5E+00th | O 227 | U-232 6.9E+011y | O o
178 | Tm-170 [ 1.3E+02:d | O 228 | U-233 1.6E+05:y | O
179 | Tm-171 [1.9E+00%y | O 229 | U-234 2. 5E+05 1y )
180 | Yb-169 | 3.2E+01:d ) 230 | U-235 7.0E+08 ly o)
181 | Yb-175 | 4.2E+00:d | O 231 | U-236 2.3E+071y | O )
182 | Lu-177 | 6.6E+00!d | O 232 | U-237 6.8E+00!d | O
183 | Hf-181 4.2E401%d | O 233 | U-238 4.5E+09 ly o)
184 | Ta-182 1.1E+02:d | O O 234 | U-239 2.3E+01im | O
185 | W-181 1.2E402d | O 235 | U-240 1.4E+01h | O
186 | W-185 7.5E+011d | O 236 | Np-237 | 2.1E+06ly | O
187 | W-187 2.4E+01:h | O 237 | Np-239 | 2.4E+00:d | O
188 | W-188 6. 9E+01 d o) 238 | Np-240 | 6.2E+01'm | O
189 | Re-186 | 3.7E+00!d | O o 239 | Pu-234 | 8.8E+00h | O
190 | Re-188 1.7E+01h | O 240 | Pu-235 2.5E+01im | O
191 | 0s-185 [ 9.4E+01:d | O 241 | Pu-236 2.9E+001y | O
192 | 0s-191  [1.56+01:d | O 242 | Pu-237  |4.5E+011d | O
193 | 0s-191m | 1.3E+01:h | O 243 | Pu-238  |8.8E+01ly | O o
194 | 0s-193  [3.0E+01th | O 244 | Pu-239 | 2.4E+041y | O 0
195 | 1190 1.2E+011d | O 245 | Pu-240 | 6.6E+031y | O 0
196 | Ir-192 7.4E+011d | O o} 246 | Pu-241 1.4E+01ly | O 0
197 | Ir-194 1.9E+01:h | O 247 | Pu—242 | 3.7E+051y | O
198 | Pt-191 2.86+00d | O 248 | Pu-243  [5.0E+001h | O
199 | Pt-193m | 4.3E+00id | O 249 | Pu-244  |8.1E+07ly | O
200 | Pt-197 2.0E+01:h | O 250 | Am-241 | 4.3E+021y | O @)
201 | Pt-197m [9.5E+01im | O 251 | Am-242  [1.6E+011h | O
202 | Au-195 | 1.9E+02d O | | 252 | Am-242m |1.4E+021y | O 0
203 | Au-198 | 2.7E+00id | O o) 253 | Am-243 | 7.4E+031y | O o)
204 | Ai-199  [3.1E+00id | O 254 | Cm—242  |[1.6E+02id | O o
205 | Hg-197 | 6.4E+01'h | O 255 | Cm-243 | 2.9E+01ly | O 0
206 | Hg-197m | 2.4E+01:h | O 256 | Cm-244 | 1.8E+011y | O @)
207 | Hg-203  |4.7E+01id | O O| |257|cm-245 |[8.5E+031y | O
208 | TI-200 2.6E+01th | O 258 | Cm-246 | 4.7E+03ly | O
209 | TI-201 7.3E+01ih | O @) 259 | Cm-247 | 1.6E+071y | O
210 | TI-202 1.2E4011d | O 260 | Cm-248 | 3.4E+05'y | O
211 | TI-204 3.8E+001y | O o} 261 | Bk-249  |3.2E+021d | O
212 | Pb-203  |5.2E+01th | O 262 | Cf-246 3.6E+01th | O
213 | Bi-206 6.2E+001d | O 263 | Cf-248 3.3E+021d | O
214 | Bi~207 3.2E+01ly | O 264 | Cf-249 3.5E+021y | O
215 | Po—203 3.7E+01im | O 265 | Cf-250 1.3E+011y | O
216 | Po—205 1.7E+00¢h | O 266 | Cf-251 9.0E+021y | O
217 | Po-207 | 5.8E+001h | O 267 | o252 |2.6E+00ly | O
218 | At-211 7.2E+00th | O 268 | Cf-253 1.8E+01:d | O
219 | Ra—225 1.5E+01:d | O 269 | Cf-254 6.1E+01:d | O
220 | Ra-227 | 4.2E+01m | O 270 | Es—253 | 2.0E+011d | O
221 | Th-226 3.1E+01:m | O 271 | Es-254 2.8E+02:d | O
222 | Th-229 7.3E+031y | O 272 | Es—254m | 3.9E+01:h | O
223 | Pa—230 1.7E+011d | O 273 | Fm-254  [3.2E+001h | O
224 | Pa-233 | 2.7E+01id | O 274 | Fm-255 | 2.0E+01th | O
225 | U-230 2.1E+01id | O
226 | U-231 4.2E+00'd | O
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