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IAEA 231996 4� BSS No.11556789:����;<=89:>�?@�AB�
�*CD?@CEF"GHI3��J�3��KJ����
���LM"N�==O

�3PQ��R/(S�TUVU0WX�89YZ[������KJ\]^X_�89

`a�=89`R"NIA'WA3bc���� d:R\4e 10fSvTUVU#$3g
h d:R\4e(maniSv =��CD+j"NIA'k�CE��lm3Th no3U
no�pq89Y����rs89Y���KJtuv\wxym�z3U-nat��U-238
�KJtuv289`a�/89`0X 1Bq/g(103Bq)�� 10Bq/g(104Bq)X{�'/U-nat
2 13�,|��3U-2382 Th-2343Pa-234m�,|��"}~01
k�LM"]^����=Im IAEA?@�� RS-G-1.75��J�3��KJ����

�
���LM�]^F\ 2004 4��z�B�yA'RS-G-1.7 X23pq�>�89
Y��3rs�>�89Y���=�3�R�Z[������J��2��KJ\]^

X_�89`a�\Nxym�z3ky��a�\��
����Im]^���=�

z��=Iml�'k�PX3pq�>�89Y����lm23��J��LM"]^

I3����X���P���89`a�������������C�_��xyml

�'��89`a��2 K-40��lm2 10Bq/g3�y#������lm2 1Bq/g=�
�ml�/RS-G-1.7�  10'rs�>�89Y����lm23��KJ�LM"]^I3
CE:R" 10fSv/¡�TUVU#$X{�&_=����¢�C� £X���89`
a�"NIml�' 
1 WA3RS-G-1.7 23  1 =  2 �NxyA89`a�"$¤�89`a�X89Y�
�"}~Z¥��¦���*�§2389:;<�¨©�AB����ª«"¬��&_

X�l=Iml�'�3®¯�°Z[P�89`a�\3  1=  2"±��²³�23
´]µ�+j=¶·IA�¸¹�º»U¼"½^��k=\X_�'89`a�"¾¿/À

�Á310 ¿WX0±��²³3��ÂÃ23��Z[��ImÄÅ"Æ��Çr����
�ÈÉ"]^I�l=lÊk=\3´]�����ËÌÍX{�=Î���k=\X_�

=Iml�'/ÏU�ÐÑÏU��ÒÓ0' 
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xy�Z¥\ EUö¦"÷ñ��=���y�k=��3EC���J��ø¶©®¯\k
�?@CE�ù�PXúûyml�'EC�89:;<��ün"ý þ�N�'1

19984�3Radiation Protection 89/#$3RP8905+,-!���ü���ôõ^�
AB�����89:Ù©;<�EF\GHxy320004� RP1135+,-!����=
���ü	��US
����
���AB�����89:Ù©;<�EF\GH

xyml�'WA3��xyAú����IAZ"�°=IA¶í��
��tuv

�����ÑV�� RP122 Part�5��
������KJ�LM� *©��^1 �
��F\ 20004�GHxyml�'RP89�� RP113X��xyml���
��tu
v23Z[���"��IACEX{����I3RP122 Part�23Z��[��ú_�
�����]^�`�CEX{z3×���2��!������Z[ !ÑS�8�

AB����O]^xy�'WA3k�¶í��
���"�3#¹���
��t

uv�2#��ª«¢Ç"����k="$Bm�z3��ÂÃ���m%$xy$�x

y�&_=Iml�'��
��tuv�&G�{A�m23pq�>�89Y���

�lmO3rs�>�89Y��=òó�uU�X'(xyml�'pq�>�89YZ

[/NORM0��Im23èì)*�ÑV��=Ö�Im�z+Êk="��Iml�'1
WA3¶í��
��tuv�&G��^��,-T23"�Z[=Æà�.³x

y�k=\/�xy�0eWX�1à2"3��X34���}B�,|���56"#

���º»7�231004e���xyml�'k�AB3	
�4���'(89�}B
�y�:;<0�,|��2 Th-2343Pa-234m3Pa-234�=��=��ml�'1
> ©�	
������
��tuv'(�892#$�ñz'1

U-234  ?'(89�´�� 0.67Bq/g3@BA� 1Bq/g 
U-235A?'(89�´�� 0.71Bq/g3@BA� 1Bq/g 
U-238A?'(89�´�� 0.69Bq/g3@BA� 1Bq/g 

WA3RP122 PartB��lm3CD"½EWA2F«��Gì���H�Z[{�l2
pq�>�89YZ[�IJ\KMxy�"�Z[��Im��KJ=��
��tu

v\��xyml�'1

k�RP122 PartB23ICRP���m�B�yA���£��LMNU/Pub.60OPQ
=ú�0�×�3=R¨�LMNU=ImSq89:���TÁ�}~èì)*"&Q

Im�z3èì)*������KJU��
���CDLM=�E23ú�����V

r:R�EW10fSv/y)"CX�Imtuv"�B�k=2à2\��3��>ûz�3Sq
89:>���ÐY�ß
	�ZTÁ��×û�300fSv/y�TUVU�:R[×�=�
��\]\X{�=Iml�'1

 
=)]� 
]�X23+,-ãäå/^i+,-��ãäå_NRC0\��IA���� RG1.86
5+,`!��abKc�deF�f�m3��ÂÃ�ÒÓ��za^xyml�'k�

��23+,`!���üghZ���8CE�AB�èéxy3��
��"��I
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AO�X2�l\õ^xyml�'k�CE2ci jklm��1XNxyml�'W

Aôõ^�AB� jklm�=Im2´� 15,000dpm(2.5Bq/gnÂ)3Jl�`�²³2o
1,000dpm(0.2Bq/gnÂ)\�B�yml�' 
+,`�ab#������89YpüZ[���
����lm2310 CFR Part 

20 � 2002 q�C��ÏU�ÐÑÏU��F«X{z3ghZrÆÝ���st�C�l
muv_�%$"w�O�X{�' 
��
��":Rxy,-T��ün©�®¯IAO��25+,-!����Z

[���
���AB�89:Ù©xyF/NUREG-1640320044 11zb 0\{�'
WA3��
��®$�ün©����25pü�Z[����J�AB�89:!U

uÑF/NUREG-1761320024 7z�b 0\{�'�320054 3z�23IAEA RS-G-1.7
�"�zQyA NRCãäå�{Y|�æpüZ[�F��ª«�AB�89:;<CEç
/10CFR Part 20 RIN3150 AH180\W=B�y NRCãäå��GxyA\3ò4 6z
��ÖIA}È��É\XAk=��zá~�yA' 

 
 
��
��� � 
�^+,-6r�g�����Ê����3×��3��º�����üZ"Jl

IA�3� SEG(^ Energy Solutions)���!���z��F«"úl3��l�»Y�
"��Im���v�U�,×�����l���ôõ^Iml�'k�^�X23��

104e� 5�S�#�\�È=á�Wyml�' 
1 	
�ghZ��lm23DOE �+,-!�¦/Paducah !ÑS0� C-746-U ghZ
F�!�X 524m3��tuvghZ��ÐY�ß
	�Ztuv/U-238a�X 0.54Bq/g0
�ghZ� 300S�" 20004WX�F�Iml�'WA3PinewoodF�²X2µÙgh
ZF�X89`R 250pCi/g(U-238 a� 4.5Bq/g)3GìghZX 30pCi/g/0.548Bq/g0�
���"�Bm�z3gh���3Õ�c�"�w��k==Iml�'����
Yº

� ²8G��lm235,000dpm/100 ¡� jklm�"¨F�|UU�"úl3
^JWX� Oak Ridgea¢s²������ 10,000S�"£¤IA' 
 
¥)L-V  
��
������KJ��lm2æ�Z[��89:>��������jçXÎ

B�ym�z3L-V+,-?@ãäå/CNSC0�V¹¦§��zÏU�ÐÑÏU�X 
!xyml�'k�¦§CE2bcTÁ���(mSv/¡"CD=Im�z3a^�2¾ 10
fSv ����X¦§xyml�'k��j2 2007 4�¨ú"¨�Im©ª\«B�ym
�z3k�©ª�PX RS-G-1.7"¬����=Iml�\3kyWX�=k���®�
ml�l' 
 
¯)ZÑ° 
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ZÑ°X23kyWX�89:;<ãäå�±²��C�� �3³�� ECãäå�´
��ÑV���C�_32001 489:;<µ(StrlSchV)"©¶IA'��
��tuv
23·qÉ��
��=qÉ���
��tuv�¸�Im�B�yml�' 
	
�/U-238A0�²³3·qÉôõ^ 0.6Bq/g��I3��F«��k="¹�=I

AqÉ�ôõ^�²³ 2Bq/g X{�'����
Yº�ôõ^��lm23·qÉ��

�����ôõ^3��F«"qÉ=��qÉ���
�����ôõ^3���8

9:;<µ� 7q�C�_$�xyA!����ôõ^\{�'Siempelkampº����
�F«!�237q$�!��ÀX{z3� 2»����+,-�Xôõ^��k="¹�
�3��lü3ghi��"��Iml�' 
	��US��GìghZF�²��¼��23qÉ���
��tuv\]^x

y�'kl	
�/U-238A0X2 10Bq/gX{�'$w� Hanau½¾s²�ÀX2 13.8Bq/g
#$�O�\��ÂÃ��$B�yml�' 

 
��
��� � 

Siempelkampº�F« �2320064 9z^JWX�� 20000S��¿��'��¦3
12,000 S�"+,-Gì�X37,000 S�"�y#�Xôõ^Iml�'	
�XklI
AghZ��lmO3Siemenns NUKEM½¾��s²3Urenco�	
�a¢º
�S
WalmeloÀ3WAKôF«º
�S��üZ� 4,455S�"¬Qy3�ìuU�X��F«x
yml�'��3Gronau�{�a¢º
�S����üZ��lmO��F«xy�'Á
X{�' 

Hanau��½¾��s²��ü\ 19994�� 20064���múûyA'Hanau�½
¾!�g����°�ZR2396,800 S�X{�'��¦3·qÉ��
��xyAÂ
�O�23!ÑS¦X��
�SJl���Ã�� 2,200S�3Siempelkampº���F
«���Ã�� 2,000S�3ÄÅ��� 28,000S�3��	��US�X{�'1
qÉ���
���ÆÂ��ghZ23���2	��US�X� 10,000S�\Æ

ÇghZF�!��¼BÈI�=ImÉGxyA'1

 
Ê)Ë� 
Ë�X23��
���nÂ����Çµ=Im89YZ[KJµ/SoLA0Ì19864

/19924©�Í"]^Iml�'püghZ(mÎ:>"J�)X 0.4Bq/g"±��l²³�
2��KJxy3WA	
�����CE2311.1Bq/g#$=��ml�' 
Ë�X289YghZ�F�2 1993489YZ[Ç/RSA930�$Xúûy3��xy

ml�'��
��tuv2Ë��ÇÏXÐÑ�Nxyml�l\3RSA93 �¶Ò  1
=�l89`R�Z[��KJÓµX23]\�.�=�³à�XÔ��Z�·qÉ��

�
���AB��^xy��OIy�ltuv"}ÕXl�'^J3��
���

AB�ÇÏ��Ò��E2Ö×�89`Ra�X 400kBq/t #$X{�'k��Ê�Z2
RSA93�89YghZ=Im�Øxyml�l' 
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Capenhurst	
�a¢s²��ü���IA�vÙÚ	Û3Ã��Ü���� 7,500
S�\SÝ8GxyA'��¦Þ23Jl����
Yº/�vÙÚ	Û?5,500S�3Ã
�?1,500S�03��ß����Ñ�NYS�G/�vÙÚ	Û?550S�3Ã�?60S
�0X{�' 
��	��USghZ�\��
��xy3!ÑS¦X�ôõ^�2¼�xyml

�'WA3ôõ^X_�lÑ�NYS3à¤á"Sâü�ghZF�²�� 750m3¼�I

ml�' 
 
ã)|
�� 
��J�=��
���LM2 Çµ No. 2001-2703bcîï	UZ/Çµ L1333-20

=¶ä� L1333–1103b¶åæCEÇµ/Çµ L231-7-10���m&Qxyml�' 
WA3KJ���� EU�µ"!ú��çIlÇÏ2320024 4z 4è�ÓµNo.2002-460
��B�yml�'��ª«���ú��KJ23Óµ� R43-22qX+ûyml�' 
 
��
����lm 
|
����lm3��
���º»7�2��.��ª«$�é�&_X{�=l

Êá�X{�'ÂÃ2��
��ú��$�"ê�3����®§"ñIA��
�

�CE��]³"Ñ$Iml�'|
��2·qÉ���
��tuv��"b�I�

lk=\ÎB�yml�' 
WA3|
��289YghZ��<�ë=ImæìU�¸�ç"&QIml�'�

�
��tuv"½^Iml�l\3í�tuv��ü����lm23´î3ïí©�

qÉ�ôõ^=ImghZi���^Iml�'1

 
ð)�	ñUò� 
�	ñUò�X23+,-��v�U!�������½Z"}~@m�püghZ

�ª«�j/SSI FS 1996:20"�Bml�'k��jX·qÉ��
��\��xym
l�'WAqÉ���
��23��ÂÃ��st�C�_klIA�����F« 

	
�klghZ�GìghZF«!���F���lm$B�yml�' 
k� SSI FS 1996:223RS-G-1.7�Z
|S�ÆÂ�� IAEA TECDOC-855/19960

=�	ñUò�X�ghZ�ª«�������C�lmèéxyml�'D�j�©�

èì232005 4ó��ôõxy32008 4 2 z^JZ
|S�\��Ý���tö÷UP
X{z3EU� ECãäå�	ø�S"¬�3D4¦�©���ù�X{�'©��23EC
ãäå���¢3�ÑV��"CD�úûxyml�'·qÉ��
��tuv2 IAEA
� RS-G-1.7�� ECãäå� RP122 Part���l�Xø¶��' ^ú�	
��·qÉ
��
��tuv2 0.1Bq/g=üI�3ý�þ�"����=� ���
��®$\
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��X{�A'©¶� X2 RS-G-1.7=òHtuvX{� 1Bq/g=�z3ý�\i���
�'I�I�\�3¶¢X2+,`!��X�ÂÈ���tuv\üI���AB3�û

\Gxyml�'qÉ���
��23RP893RP113"¬��I3��tuv23·q
É��
��tuv� 10¿��"½^��' 

 
��
��� � 
��
��� �=Im231987 4�� 2006 4WX�$�xyA	ì�����s

²/Studsvik Radwaste0X
� 16,000S�#����ghZ"��F«ImÑ�NYS
"è�I3� 90�"¶í ²�8GIml�'��Ê�	
�XklxyA��ghZ�
�Im232004 4WX� �X3625 S��Ê� 622 S�"��F«��8GIml�'
	
�ghZ���
��tuv23#¹ 100Bq/kgX{�A\3̂ J2 ECãäå��
� RP89CE"]^��AB 1,000Bq/kgX{�' 

	
�ghZF«sQ���	
�klZ23#¹�c�xyA¢Sâü�Gìgh

Z¼�!�(Gryta3Risängen)X¼�xyA' Risängen�2319914�� 20004WX�
�870S�/CaF203�ÆÇGìghZ!��Gryta�219904��20054WX��6,500
S��ghZ\¼�xyA' 
 
�)|��
�Z 
|��
�Z23��
���]^��Im89:i+,-?@7�{U/����0

\���ÑZ YVL8.2(2002)=Im38G�{Ñº�C�lA+,-���ghZ����
89Y�����
��tuv"½^I3 j=üïkl��¢�����"��Im

l�'k�PX3��
��xy�Z[�89`a�2 ECãäå�ÑZ
Ñ�X��x
yA��
��tuv"±�m2���lk="ÐN/ST 1.5��� A0��k=��
z3ECãäå�ÑZ
Ñ�=��³Y\��xyml�'k� ST 1.523�+,-�ú
��KJ�����ÑV��X{z389YghZ�´dF�3ô�^3ôõ^�AB�

��
���*�O]^xyml�' 
���ÑZ YVL 8.2�2·qÉ���J(unconditional removal of control)��qÉ�

���J(conditional removal of control)"�ØIm�z3+,-!��=�bc��èì
Ý� dTÁ�:R 10�Sv/y3gh��:R 1manSv"±��lk="¹�=Iml�' 
·qÉ���J��lm2 �:8G�� 0.1Bq/g3��:8G����lm2��89�

�v�U�EHA���¹��y y 1Bq/g310Bq/g �a�CE"�Bml�"3 jk
lm���lmO�ØIml�'I�I3���ÑZ YVL 8.22!�abghZ"�°=
Im�z3���J�ZR©���\ÎB�ymlm3g�����Ê�R�ghZ �

�¸ö��Z3!���
����"G#�lAB3©ª\�È=��mlA'k�

©ª�*I RS-G-1.7��zQy��lmO��I3·qÉ���J���������l
mOá$I\úûym 20064�2d��ù�X{�A\3���%&2�l' 
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(')uv�U 
uv�U23æ6789:�êëY����¶íbc3åæÝ��()��<��lm

�¶í�j����*µç(2001?ARBIS0�C�_ !Im�z3EC ãäå��Ñ
V�� RP122 Part��NxyA�����
��tuv�Ê�;<0 6+z#��
����lm·qÉ��
��"��Iml�' 
 

��
��� � 
EurochemicôF«!��g�����lm��
��"]^Iml�'20044 10z

WX�Ã�� 1,300S�"JlWA2��F«I367.5�"·qÉ8GIA �3	��
US 870S���}	��US 440S�"·qÉ8GIA �\&²xyml�'��3
	��US23,#3-.��õ^xy�' 

#� 
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 þ1/0U1Uþ23����pq�>�89Y���89`a��1

89Y��1 89`a�WBq/gÀ1
1

K-40 10 
�w#��pq�IJ��89Y��1 1 
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  41/0U1Uþ23�����RP�rs�>�89Y���AB�89`a�Wþ54À 
�� 89`a� �� 89`a� �� 89`a�

/67580 /67580 /67580

9U: þ;; <=U3: þ;;; >?Uþ;@ þ

6AU3 þ; <=U3B þ; C >?UþþD þ;

>UþB þ <=U3E þ; C >?UþþDF þ;;

GUþH þ; C <=U33 þ;;; IJUþþþ þ;

KLU44 ;2þ 0AU3D þ IJUþþ:F þ;; C

KLU4B þ C 6MUH4 þ IJUþþBF þ;

0NU:þ þ;;; C /OUHE þ;; IJUþþDF þ;; C

PU:4 þ;;; 0MUHD þ 0JUþþ: þ

PU:: þ;;; 0MUHDF þ;; C 0JUþ4D þ;

0U:D þ;; 0MUH3F þ;; C 0OUþ44 þ;

>QU:E þ 0MUH@ þ;;; 0OUþ4B þ

>QU:H þ; C 0MU@; þ 0OUþ4D ;2þ

RUB4 þ;; 0MU@þ þ; C SAUþ4:F þ

RUB: þ; C 0MU@4 þ; C SAUþ4DF þ;;;

>LUBD þ;; TU@; þ;;; SAUþ43 þ;;;

>LUB3 þ; TU@þ þ;; SAUþ43F þ;

0UUBE ;2þ TU@þF þ;; C SAUþ4@ þ;; C

0UUB3 þ;; TU@4 þ;; C SAUþ4@F þ;

0UUBH þ TU@: þ;; C SAUþ:þ þ;; C

VUBH þ WMU@: þ; C SAUþ:þF þ;

>MUDþ þ;; WMU@D þ SAUþ:4 þ

XJUDþ þ; C WMU@3 þ; C SAUþ:: þ; C

XJUD4 þ KOU@:F þ; SAUþ::F þ; C

XJUD4F þ; C KOU@B ;2þ SAUþ:B þ; C

XJUD: þ;; KOU@D þ IUþ4: þ;;

XJUDB ;2þ KOU@3 þ; C IUþ4D þ;;

XJUDE þ; C KOU@H þ; C IUþ4E þ;

GAUD4 þ; C XYU@; þ; C IUþ4@ ;2;þ

GAUDD þ;;; XYU@: þ; IUþ:; þ; C

GAUD@ þ XYU@@ þ; IUþ:þ þ;

>YUDD þ; C XYUþ;þ þ; C IUþ:4 þ; C

>YUDE ;2þ SUU@E þ IUþ:: þ; C

>YUD3 þ SUU@EF þ;;; C IUþ:B þ; C

>YUDH þ SUU@3 þ; IUþ:D þ; C

>YUDHF þ;;;; C SUU@3F þ;; >=Uþ4@ þ;

>YUE; ;2þ SUU@@ þ >=Uþ:þ þ;;;

>YUE;F þ;;; C SUU@@F þ;; C >=Uþ:4 þ;

>YUEþ þ;; C /ZU@3 þ; >=Uþ:B ;2þ

>YUE4F þ; C /ZUþ;: þ >=Uþ:BF þ;;; C

KNUD@ þ;; /ZUþ;D þ; C >=Uþ:D þ;;

KNUE: þ;; /ZUþ;E ;2þ >=Uþ:E þ

KNUED þ; C /[Uþ;:F þ;;;; C >=Uþ:3 ;2þ

>ZUEB þ;; C /[Uþ;D þ;; >=Uþ:H þ; C

WJUED ;2þ P?Uþ;: þ;;; 6LUþ:þ þ;

WJUE@ þ;;; C P?Uþ;@ þ;; 6LUþB; þ

WJUE@F þ; C <8Uþ;D þ \LUþB; þ

1LU34 þ; C <8Uþþ;F ;2þ >AUþ:@ þ

1AU3þ þ;;;; <8Uþþþ þ;; >AUþBþ þ;;

�������	
�����  
1
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  41/0U1Uþ23�����RP�rs�>�89Y���AB�89`a�/45401

�� 89`a� �� 89`a� �� 89`a�

/67580 /67580 /67580

>AUþB: þ; IMUþ@B þ;; C PZU4:D þ;; C

>AUþBB þ; P]Uþ@þ þ; PZU4:E þ

PMUþB4 þ;; C P]Uþ@:F þ;;; PZU4:3 þ;;
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