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4. Ê×'��:ĞîČOLBb)�÷Ŝň 

 

4.1.  ĞîČOLBb)Ōü�÷ 

4.1.1. ưķŧŦ 

Ųôżo±ť)yğ'ƶÅ�"ƏŘŠÕu'Ğ��;�ĞîČOLBb)Ê×u)Ōü�÷>

Ĕě�:�4�MFinWn[inTŉ'7:Ê×Ę¸µ,Ōü�Ê×ƪĢ)ĞîƎ�ĳ>æĤ

���MFinWn[inTŉ$*�Ê×)ƙó
8oå)ǌǑ#Ê×>¢9¸9&�8Ę¸#

�:ƛƋǠMFinWn[inTǡ>š	�Ê×Ę¸ŉ#�:�Ê×Ę¸Ĩ)FjMmIkPa

VnLekǠóÙ
8)ō�ǡ��
#�óu)Ńů&ĞîƎŔü�ŏå#�:�4�Èǒ±á

¥ŀǍǠIAEAǡ'�	"5ľŒŦ&Ê×Ę¸ŉ$�"ƭ48;"	:� 

 

4.1.2. ưķ�è 

1) ưķ�èKk[hĘ¸mŏåģŉ 

Ê×Ę¸žđµ,Ę¸įǌ*Ł)ƿ9#�:� 

Ę¸žđǢŲôŪ�çÐŪ®Ǉµ,ƔÐŪªǇ) 85žđǠƬƃ*Ç 4-1³řǡ� 

Ę¸įǌǢøĐ 30ù 9ĭ 13ĦǤ10ĭ 11Ħ 

 

Ê×)Ę¸*�ÌƙǖǠ0 cmǡǤ0.5�0.5Ǥ1.0�1.0Ǥ1.5�1.5Ǥ2.0�2.0Ǥ3.0�3.0Ǥ4.0�

4.0Ǥ5.0�5.0Ǥ7.0�7.0Ǥ10.0 cm)ƥ 9ó#æĤ�������øĐ 29ùü)ưķ#Ê×Ō

Ǉ-)ĞîČOLBb)ŴƖ�ƕ�	�$�=
��Ę¸žđǠ015S020�015S055ǡ*�Ì

ƙǖǠ0 cmǡǤ2.0�2.0Ǥ4.0�4.0Ǥ6.0�6.0Ǥ8.0�8.0Ǥ11.0�11.0Ǥ14.0�14.0Ǥ17.0�17.0

Ǥ20.0�20.0Ǥ25.0 cm 'ó�¤>ØĪ�"Ê×)Ę¸>æĤ���1��ǁ²'Ìƙǖ}Ƽ

)Ê×'ǐĶŽ'7:
�w����$ƍ�8;�Ę¸žđ)
��øĐ 29 ùü$½�Ę¸

ÌŕǠ005S025�020N030 µ, 040N050ǡ*�ÌƙǖǠ0 cmǡǤ1.0�1.0Ǥ2.0�2.0Ǥ3.0�

3.0Ǥ4.0�4.0Ǥ5.0�5.0Ǥ6.0�6.0Ǥ7.0�7.0Ǥ8.0�8.0Ǥ10.0 cm'ó�¤>ØĪ�"Ê×)

Ę¸>æĤ��� 

Ę¸��»ó)Ê×*�ǈǉǠðŭŽ>¿3ǡ>ŏå��Ą�¬�'ĝĕ��ĥåǉ> U-8

èÄ'í����U-8 èÄ'í���Ê×Ǡ~q�Ê×ƪĢ�$	
�ǡ*�Ǡ×ƳǡŠÕųä

ēƗŮŸđµ,Ǡ×ƳǡĦİ�ĳOkPn'ƽ}��Hh`UBb­ï�ĺ�Ä'7:Ek`

ƈM^FThƤĳ#OLBb 134$OLBb 137)ĞîƎ)åǉ>Ɩ��� 

 

2) ǈǉƉƘŌü)Ƥĳģŉ 

Ę¸��»ó)Ê×ƪĢ)åǉ�ĳ#Ć8;�ĞîČOLBb)¯�ǈǉ��9)ĞîƎ

Ǡ~q�ĞîƎŔü�$	
�ǡ>Ê×Ę¸žđ�$'1$4�Ŀƹ>ĞîƎŔü (Bq/kg) �

Ɗƹ>¯�ǖŷ��9)Ê×)ǈǉ#ƙ�;:Ìƙǖ
8)ŌüǠ~q�ǈǉŌü�$	
�ǡ

(g/cm2)$��Ōü�÷)Ç>�Đ��Ǡ�ÏŦ&�*Ç 4-2³řǡ��)$��»ó)ǈǉŌü

ǠŐœǡ*�ÌƙǖǠ0 cmǡ
8Ê×>Ę¸��ó)uǌ1#)Ōü$�"�Ìƙǖ
8Āƫ

ó)uǌ1#)Ê×)ǈǉµ,Ê×>Ę¸��ǖŷǠMFinWn[inT'7:Ê×Ę¸#
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�š��ĵ)Û��*�15(cm)�30(cm)ǣ450(cm2)ǡ>š	"Ěſ��� 

ĞîČOLBb)Ōü�÷*�Ú�)Ô¼��)ĞîƎŔü�ǈǉŌü'ì�"ėġǍġŦ

'Ŏñ�:�$�Ŭ8;"	:�4ǠÇ 4-2 (a) ³řǡ9) �ǈǉŌü>z (g/cm2)�ǈǉŌü'�

�:ĞîƎŔü> Am(z) (Bq/kg)$��ý(3) 'ű�ėġǍġý 10) >š	"ǈǉƉƘŌüb 

(g/cm2)>Ƥĳ��� 

!"($) = !",(exp(−$ -⁄ )	 (3) 

  

��#�Am,0*Ìƙǖ'��:ĞîƎŔü (Bq/kg) #�:�ǈǉƉƘŌüb *�ĞîƎŔü

�Ìƙǖ) 1/eǠ�1/2.7ǡ$&:ǈǉŌü#�9�ĞîČOLBb)ÌuǠŌ�ģ¾ǡ-)Ŵ

ƖŜň>ƙ�ėľ$&:�Am,0µ,b *�ưķ#Ć8;�Ōü�÷>Ò'�Ĭð 2 vŉ#ſ�

��� 

ėġǍġŦ&ĞîČOLBb)Ōü�÷
8)ƄĨŦ&Ø©$�"��:Ō�'ĞîƎŔü

)YnF>Ė Ōü�÷ǠÇ 4-2 (b) ³řǡ*�51žđǠ� 85žđuǡ#ƣŏ�;���)7


&ĞîČOLBb)Ōü�÷)āŜ)Ø©*�øĐ 29 ùü)ưķ#* 52 žđǠ� 85 žđ

uǡ#ƣŏ�;"�9���'°4:¤¼*/0Ø=8&
����)7
&Ōü�÷'ì�

"*�ý (4)'ű�¶ĩƈŃ¤Ǎġ 11) 'Ò!�Ƽ�ý>š	"ǈǉƉƘŌüb >Ƥĳ��� 

 

!0($) = !",( cosh($( -⁄ ) sech{−($ − $() -⁄ } 	 (4) 

�sech(7) =1 cosh(7)⁄  
cosh(7) = {exp(7) + exp(−7)} 2⁄  

 

 

��#�z 0*ĞîƎŔü�ĬÛ$&:ǈǉŌü (g/cm2) #�:�Am,0�z 0µ,b *�ưķ#

Ć8;�Ōü�÷>Ò'�·ćŉ@hJgNb> š��Ĭðzvŉ'79ſ����ý (4)

*Ê×)ŌǇ'�	"ý (3) $½�Ǎġā$&:śĈ>Į�"	:�4�Ê×)ŌǇ#)¯�

b ��9)ĞîƎŔü)Ŏñ¤¼* 1/eǠ�1/2.7ǡ$&:� 

&��Ōü�÷)���>Ĕě�:�$�#�&
��Ô¼�´*�ǐĶŽ#{)Ē�¦=

9�Ōü�÷�rǀƇƓ��*rƏŘ#�9�ý (3) )ėġǍġµ,ý (4) )¶ĩƈŃ¤Ǎġ

#Ƽ��:�$�rǄĀ&Ô¼ǠÇ 4-2 (c) ³řǢ�)Ę¸žđ (020N030) *�Ìƙǖ
8Ƃ

5 cm 1#)OLBb 137 )ĞîƎŔü�ĻŻ'ñ&���)Õţ)Ōü#rƏŘ&Ōü�÷

'&�"	��ǡ'*�b )Ƥĳ>Ɩ=&
��� 

ėġǍġŦ&Ōü�÷)Ô¼*�ý (3) � 2 WfcnP (Am,0 µ,b)  #ļĐ�;"�9�

�)�)ǈǉƉƘŌüb >s�:�$#Ōü�÷)āŜ>śå�:�$�#�:�4�in-situ

ŏå'7�"�Ê×'Ňū��ĞîČOLBb)¯�ǖŷ��9)ĞîƎǠ¯�: Bq/cm2ǡǠ~

q�Ňūǉ�$	
�ǡ>åǉ�:�$�#�:��
���:Ō�'ĞîƎŔü)YnF>Ė

 Ōü�÷)Ô¼'*�ý (4) � 3WfcnP (Am,0�z 0µ,b ) #ļĐ�;"	:�4�b>

s�:��#*Ōü�÷)āŜ>śå�:�$�#�&	�����"��)7
&Ōü�÷

' 	"*�ėġǍġŦ&Ōü�÷>�å��æšŦ&ƉƘŌüǠ~q�æ§Ŧ&ǈǉƉƘŌ

üb eff�$	
�ǡ>Ʃ��"���$�Ê×u)ĞîČOLBb)Ōü�÷$Źǌƈǉŝ)Ǎ
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�'�:Ƥĳp� #�:��)�4'�ý (4) #Ƥĳ��Ōü�÷>Ė Ô¼)Ňūǉ$Ź

ǌƈǉŝ)Ǎ��ėġǍġŦ&Ōü�÷>Ė Ô¼)Ňūǉ$Źǌƈǉŝ)Ǎ�$½�'&:

7
�Ìu'Ňū��Ek`ƈő)ÿü'ì�:ŠÕu'��:Ìp 1 mǞ�#)ŹŅDn`

-)Ěſ�ġ 12) >š	"æ§Ŧ&ǈǉƉƘŌü>ſ��� (æ§Ŧ&ǈǉƉƘŌüb eff )Ƭ

ƃ&ſ�ģŉ*�øĐ 29ùü)ÓÀī 13) >³ř) � 

ǈǉƉƘŌüb (g/cm2) *Ê×)Ōü'Ũęìċ���ĞîČOLBb)Ìu-)ŋƾ)ü

¼	>ű�5)#*&	�4�90%ŌüǠĞîČOLBb)Ňūǉ) 90%�¿1;:Ìƙǖ


8)Ōü: L90%) >Ʃ���� 
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� 4-1 '- 30(*�1#,±¯ª¾@*�&[9����/�N. 

ÇS5�� �ESRI °À¹Å ·Æ² ­Å¶ÅµÇ(c) Esri JapanÈ¨�F�È 
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� 4-2 ±¯ª¾ 137 �@*�&�
�G��Ç'- 30(*[9È 

�(c) 020N030�iYDU� J~��� 8 g/cm2 ;����(%"2 137�_Q{lY	fv

�R�� ��Kq���iY�9|m������ 

 

4.1.3. ưķƅĴ 

OLBb 134$OLBb 137*©äŦČƴ�½�#Ōü�÷5Ƒ��"	:�4�ŚşŦ­Ŏ

į)Ǌ	OLBb 137'Ŋŧ��� 

İưķ#Ć8;�� 85 žđ)OLBb 137 )Ōü�÷>�ŧƢ'79ėġǍġŦ&Ōü�÷

´*�:Ō�'ĞîƎŔü)YnF>Ė Ōü�÷'�ǝ���;�;)Ōü�÷'ì�"ý 

(3) ´*ý (4) >š	"b )Ƥĳ>Ɩ���ý (3) >Ǆš��Ōü�÷* 27 žđ�ý (4) >Ǆ

š��Ōü�÷* 51žđ#����Ōü�÷)���>Ĕě�:�$�#�&
���́ *�ǐ

ĶŽ#{)Ē�¦=9�Ōü�÷�rǀƇƓ��*rƏŘ#����4�b )Ƥĳ>Ɩ=&
�

�Ę¸žđ*�7žđǠ005S025�010S050�020N030�035S045�040S075�045S040µ, 075S030ǡ

#����ǠøĐ 30ùü)ưķ#Ć8;�OLBb 137)Ōü�÷* Appendix-1>³ř�pƧ�

b )Ƥĳ>Ɩ=&
��Ę¸žđ' 	"*�ĞîČOLBb)Ê×uŌü�÷)Øǅ
8Ư2

¸;:ǐĶŽ)ºƎČ> Appendix-1)Çu'}���ǡ 

 

1) ǈǉƉƘŌüb 

ý (3) ´*ý (4) #Ƥĳ��ǈǉƉƘŌü)ǚü�÷ǠÇ 4-3³řǡ*�ìġŃơ�÷'Ƽ

	�÷>$:�$�=
���4�ú�øÍ�>ſ���� 

ǈǉƉƘŌü)ú�øÍ��ú�ľŒ�öµ,Ĭð�mĬÛ�*�~q)$�9#�:� 

ú�øÍ� 2.67 g/cm2 (n= 78)�ú�ľŒ�ö 1.66� 

Ĭð� 0.89 g/cm2�ĬÛ� 9.46 g/cm2 

 

2) æ§Ŧ&ǈǉƉƘŌüb eff 

æ§Ŧ&ǈǉƉƘŌü)ǚü�÷ǠÇ 4-4 ³řǡ' 	"5�ìġŃơ�÷'Ƽ	�÷'&

:�$�=
���4�ú�øÍ�>ſ���� 

æ§Ŧ&ǈǉƉƘŌü)ú�øÍ��ú�ľŒ�öµ,Ĭð�mĬÛ�*�~q)$�9#
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�:� 

ú�øÍ� 3.83 g/cm2 (n= 78)�ú�ľŒ�ö 1.70� 

Ĭð� 0.89 g/cm2�ĬÛ� 9.46 g/cm2 

 

ĞîČOLBb)Ê×uŌü�÷)ƄĨŦ&Ø©$�"�Ųôżo±ťyğ
8)ƄǁĦġ

'ì�:»ưķæĤįǌ'��:æ§Ŧ&ǈǉƉƘŌü)ú�øÍ�$ú�ľŒ�ö>Ç 4-5

'ű��İưķ>ǋß��øĐ 23 ù 12 ĭ
8ŞËǠøĐ 30 ù 9 ĭǡ1#)æ§Ŧ&ǈǉƉ

ƘŌüb eff )ú�øÍ�)ƄĨŦ&Ø©*���7�oŁǍġŦ&Ö¦>ű�"	:ǠÇu)

ŕƈǡ�ĞîČOLBb)Ê×uŌü�÷)Ø©)ü¼	*ǎǔǉŽ'7:ĂǗ>¹�:�4�

ùü6ãƀ$	���ď)ĨǌǌǑ#Ơ�Ô¼'b eff )Ö¦�¾'�9�âË��|Ą5oŁ

ǍġŦ&Ö¦�xĎ�;:$	
=�#*&	�oģ#�ĞîČOLBb)Ê×uŌü�÷)

Ø©)ü¼	*�Ê×śČŽ'7:ĂǗ>¹�:�4Ę¸žđ'79Ť&�"	:�æ§Ŧ&

ǈǉƉƘŌü)ú�ľŒ�ö*��)Ê×śČŽ'7:ǃ	>·ħ��5)#�:� 

 

3) 90%Ōü L90% 

øĐ 23 ù 12 ĭ
8)»ưķæĤįǌ'��: 90%Ōüµ,�)ú�øÍ�ǠÇ 4-6³řǡ

*�Ĩǌ)Ƅǁ$$5'=�
� Ö¦ǠŌ�ģ¾'Ŵ¨ǡ�"�"�9�øĐ 30 ù 9 ĭĨ

ŕ#) L90%)ú�øÍ�* 5.1 cm#���� 

 

 

 

� 4-3 '- 30(*�@*�&[9�£¦_`RV@*��TD"2	�e*�& 
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G 4-4 V[ 30WY�iYDU�d���OEr���x}iY�eff�|mP`?��YDU 

 

�

� 4-5 '- 23( 126�¤�!�G�_`RV@*�eff�O4G��� 

��Te�X=gk@T t�� 
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�

� 4-6 '- 23( 126�¤� 90%@* L90%�O4G����¡��)�'�	 

 

4.2. ĞîČOLBbŇūǉ)ǖŦưķ 

4.2.1. ưķŧŦ 

80 km É�'�	"ºĜÏHh`UBb­ï�ĺ�Ä>š	� in-situ ŏå>Ɩ	�ŞË)Ğ

îČOLBbŇūǉ)Ƭƃ&�÷Ŝň>Ĕě�:$$5'�ǁ²)ŏåƅĴ$)ńƺ'79Ňū

ǉ)ƄĨŦØ©>Ƥĳ��� 

 

4.2.2. ưķ�è 

1) ŏåģŉ 

ŏåžđ' 	"*�80 kmÉ�ǠŲôŪĲǇ�çÐŪ®Ǉµ,ƔÐŪªǇǡ)ÌÑ> 5 km

�5 km)cRLd'�¤��Ųôżo±ťyğ~£'{�ò��&
��ÌÑǠǕº�«Ñǡ

>ǐ	"»cRLd�#×ĮÌ>uĉ'{ŖŦ&
�w)ñ&	øÎ&ǋ
;�ÊÌ#�:Ž

ŏå'Ǆ�� 1žđ>ǆå���1��5 km�5 km)cRLd' 1žđ~Ù'Ųôżo±ť


8Ƃ 5kmÉ�) 30žđ'�	"�ŗ{\g'7:pŹ
8)ŏå�>Ìp 1m#)�'Ě

ſ�:ŧŦ)�4�Ìp 1m Ǟ�#ºĜÏHh`UBb­ï�ĺ�Ä>š	� in-situ ŏå>

Ɩ��2�ŏåxåžđ1#)ǂƷ�ƿƖł4Ž'79ŏå�ÆǓ#��� 1žđ>ǐ	�¼ƥ

413 žđ'�	"ŏå>æĤ���&��ŏåxåÌŕ'{ŖŦ&Ø©�ƭ48;�Ô¼#�

�"5Ƽ�)Ø©)&	ǄĀ&Ôđ)ǆå�Ǔ�	Ô¼'*Ôđ>Ŵ¨��ŏå>æĤ���

                                                                                                                                                       
2 Ųôżo±ť
8Ƃ 5kmÉ�'��:ŗ{\gKn]A)ĸŃŧŦ) in-situŏå*�ǁ²)�
÷Ŝňưķ'�	"5ƆƇŦ'æĤ�;"���İÓÀī#*��;8)ŏåŕ' 	"5¿4"

�÷`R['ű��$'��� 
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øĐ 30 ùü)ưķ'��:ĞîČOLBbŇūǉ)ŏåžđ>Ç 4-7 'ű��ŏåįǌ*ø

Đ 30ù 8ĭ 10ĦǤ10ĭ 25Ħ#���� 

ĞîČOLBbŇūǉ)ŏå'���"*�ºĜÏHh`UBb­ï�ĺ�Ä>Ìƙǖ'¾

�" 1 mǞ�'ƨƋ�"Ek`ƈM^FThŏå>æĤ��M^FThƤĳǠĹŶ�ĳǡ'7

9ĞîČOLBb)Ê×-)ŇūǉǠÊ×¯�ǖŷ��9)ĞîČĹŶ�$)ĞîƎǉ�¯�

* Bq/m2ǡ>ŏå���ŏåĨǌ* 30�$�������ÜŘĞîƈ)ŏåƁü¾p>(8	

$�"�ŏåžđ) 1¤ŵü* 60�ŏå$��� 

in-situ ŏå*�±á¥ơ¡û)`Ud@h 14) 'Ò!�æĤ��Ƥĳ)ÒŰSnP*ÈǒĞ

îƈ¯�ŏåàÂ�)i_nT(ICRU Report 53) 10) >³ř���1��in-situŏå'7:S

nPƤĳ#�š�:ǈǉƉƘŌü'*�4.1.ƀ'ű��Ê×Ōü�÷ưķ'7�"ï���æ

§Ŧ&ǈǉƉƘŌüb eff)ú�øÍ�Ǡ3.83 g/cm2ǡ>š	�� 

 

2) ŏåƅĴ)�ǛČ)ůƭ 

ĞîČOLBbŇūǉ)ŏåƅĴ' 	"*��š��oǇ)Hh`UBb­ï�ĺ�Ä'

ì�"ľŒƈő>š	�ĸŃ>æĤ�:$$5'��š�:Hh`UBb­ï�ĺ�Ä)�"

>š	"½ožđ#ŏå>Ɩ	�½Ľ)ŇūǉƩ���Ć8;:�$>ůƭ���1��in-situ

ŏå
8ņ48;�Źǌƈǉŝ)Ʃ��$�½ožđ# NaI(Tl)LkQinLekýKn]A

cnPǠĦźƝ�đƝ TCS-171Bǡ'79GiA(Gy)¯�ǠŹŅDn`ǡ#ŏå��Ìƙǖ


8 1 mǞ�)Źǌƈǉŝ)ŏåƅĴ>ńƺ��$�<���'Ƒ�oƐ��ǠÇ 4-8ǡ��)ƅ

Ĵ79�MFinWn[inT'79ƣë�;�øÍŦ&ǈǉƉƘŌü>š	� in-situ ŏå

)ÞĀČ�ůƭ#���&����#* ICRU Report 53 10)'ą�"µGy/h#ƙ��ŹŅDn

`ŝ' 	"ńƺ>Ɩ�"	:� 

 

3) ĞîČOLBb)Ê×Ňūǉ�÷`R[)ƃê© 

Źǌƈǉŝ'és�"	:{õĞîČĹŶ)/$?%�ĞîČOLBb#�:$)�å)q�

ǁ²)ưķ'�	"�
�w)ñ&	øÎÌ#*Ê×-)ĞîČOLBb)Ňūǉ$Źǌƈǉ

ŝ�ƑÝ&ŨƈǍ�>ű��$�ůƭ�;"	:���#�in-situŏå>Ɩ��žđ# NaI(Tl)

LkQinLekýKn]AcnP>š	"Źǌƈǉŝ)ŏå>½Ĩ'Ɩ	�ưķĨŕ'��

:Źǌƈǉŝ$ĞîČOLBbŇūǉ$)ũǍǍ�>ņ4�ĞîČOLBbŇūǉ>Ũę'ŏ

å�"	&	žđ'��:ĞîČOLBb)Ňūǉ>Źǌƈǉŝ
8Ʃ�����)ĞîČO

LBbŇūǉ)Źǌƈǉŝ
8)Ʃ�ƅĴ>Ò'�1) #�Đ��ĞîČOLBb)Ê×Ňūǉ

�÷`R[>ƃê©��80kmÉ���)ĞîČOLBbŇūǉ)ºƢ©>Ɩ��� 
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� 4-7h '- 30(*��0�¬Ã½¸ª¾�$�;��¨F�� in-situB M�£¦1#,±¯ª¾?I

`�B N.ÇS5�� �ESRI °À¹Å ·Æ² ­Å¶ÅµÇ(c) Esri JapanÈ¨�F�È 
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� 4-8 �0�¬Ã½¸ª¾�$�;���£¦ in-situB �P8¨��>¢¤§�LaQ`E(µGy/h)�

NaI(Tl)¯Å³ÄÆ¯ÁÅ+®Æ¼©¿Æ²�£¦LaQ`E(µGy/h)�Hb 

�V[ 30W 9c 13a�10c 25a�jN) 

 

4.2.3. ưķƅĴ 

GPS >š	"ŏåžđ)�ƋčÓ>¸Ć���;8)čÓ>Ò' 80 km É�>uĉ$��C

g@)ĞîČOLBb)Ê×-)Ňūǉ�÷`R[>Ç 4-9 'ű��&��øĐ 30 ùüưķ'

 	"*½ù 10ĭ 1ĦĨŕ)�'ŚşŦŎƚƜŃ>Ɩ��� 

ĞîČOLBb)Ňūǉ>Ʃ��:ǒ'æ§Ŧ&ǈǉƉƘŌü)ú�øÍ�>š	���ǈǉ

ƉƘŌü)�÷'ƶÅ�:ŇūǉƩ��)rů
�*ĬÛƂ 44%Ǡ90%�Ǜ«ǌǡ#���� 

ĞîČOLBb)Ê×Ňūǉ�÷`R[>ƃê©�:�4'�øĐ 30 ùüưķ'�	"Źǌ

ƈǉŝµ,ĞîČOLBbŇūǉ)tģ>ŏå�"	: 413žđ'��:Źǌƈǉŝ$ĞîČO

LBbŇūǉ)ŏåƅĴ)ũǍǍ�>ư.�ǠÇ 4-10ǡ�ńƺ'���"*�ÜŘĞîČĹŶ


8)Źǌƈǉŝ-)és� 0.05 µSv/h$�å���)és�>�")Źǌƈǉŝ)ŏå�
8o

ă'ö�þ	��>š	��Kn]AcnP'79ŏå��Źǌƈǉŝ'*OLBb 134$OL

Bb 137)tģ)és��:���;8ĹŶ)Ňūǉ)ń*oå$ƍ�:�$�#�:)#�Ç

4-10)7
'Źǌƈǉŝ$�;�;)ĹŶ)Ňūǉ*ŨƈǍ�'&:�Źǌƈǉŝ$ĞîČOL

BbŇūǉ)ũǍǍ�>åŕKn]A'79 6,549 žđ#ŏå�;�Źǌƈǉŝ'Ǆš��Ğî

ČOLBbŇūǉ>Ʃ����Źǌƈǉŝ
8Ʃ���ĞîČOLBbŇūǉ>�in-situŏå'

79Ũęņ4�Ňūǉ'¦�"Ƨ��Ê×Ňūǉ�÷`R[>Ç 4-11'ű�� 

İĒŉ'7:Ê×Ňūǉ�÷`R[)ƃê©)ÞĀČ>ůƭ�:�4'�in-situŏå'7:ƅ

Ĵ$ĬƼ�)åŕKn]A'7:Źǌƈǉŝ
8Ʃ���ĞîČOLBb)Ňūǉ>ńƺ���

ńƺ*�Ġ÷Ç'7:ńƺµ,ũì�ö)XMTGfb'7:ńƺ>Ɩ���ũì�ö RD2>q

Ƨ)7
'åƌ�:� 
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;<2 = (=< − =)/	= (5) 

��#�CD *Źǌƈǉŝ
8Ʃ���Ňūǉµ, C * in-situ ŏå'7:ĞîČOLBb)

Ňūǉ#�:� 

Ç 4-12 (a)'ű���SnP'7:Ġ÷Ç>Ơ:$[jRT* 1:1 )Ũƈ)Áƻ'�÷���

�Ŧ'*7	ũǍČ�ůƭ#�:5))��	Ňūǉ)ǙÑ)[jRT)+8 �*Û�	�$

�=
:�ũì�ö)XMTGfb>Ơ:$��÷)āŜ* 0}Ƽ>ǘŕ'��Ńơ�÷'Ƽ	

5))�Ʃ���ŏå�) 2�~p>ű�ŕ� 25%~půƭ�;��ĬƼ�ŕ� 20 m~�)S

nP)2#�ş��GfZ>Ç 4-12 (b)'ű���)XMTGfb5�SnP$Û���¾�Ø

=8&
���$
8��)+8 �*İĒŉ)Ǐţ#�:$şƤ�:�$��ı:��&=��

Źǌƈǉŝ��	Ôđ#*�ÜŘĞîČĹŶŢı)Źǌƈǉŝ>oă#Ŏſ�"	:ĂǗµ,Ğ

îČOLBbŇūǉ-)Ěſ'�
Ʈö�Û��&:�$�űÃ�;:�|Ą*�ÌÑ�$�´

*Ìŕ�$)ÜŘĞîČĹŶŢı)Źǌƈǉŝ>Ŏſ�:ģŉ' 	"5ĺƦ��	�oģ�Ǟ

ƈǉŝ)ŏåƅĴ' 	"*�7	ũǍǍ�>Į�"	:�İĒŉ*�80km É���>ºƢ©

�ǁ²$)ńƺ>Ɩ
Ēŉ$�"*Į§#�:�4�þ�Ƈ�İĒŉ>Ƹƞ��80km É���

)`R[>�Đ�:�oģ�Ø©�¾' 	"*|1#%�9 in-situŏå)ƅĴ#ƲƱ�:� 

øĐ 23ùüưķ
8øĐ 30ùüưķ1#)»ưķ'7:ĞîČOLBb)Ê×Ňūǉ�÷`

R[>Ç 4-13'ű��Ƃ 91lĭ)ǌ'OLBb 134)Ê×Ňūǉ�÷`R[#*Ƶ6ǟƒ#ű

�;:ńƺŦǞ	Ŕü)ŏåžđ�/$?%&�&9Ňūǉ)Ŏñ)Ľá�ůƭ#�:�OLB

b 137*OLBb 134'ń."­Ŏį�Ǌ	�4Ňūǉ)Ø©*ǜƕ#*&	� 
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� 4-9 '- 30(*[9���¦�0�¬Ã½¸ª¾�$�;��¨F�� in-situB �£¦1#,±¯

ª¾�?I`�&½´ºh (a) ±¯ª¾ 134h Ç!�G�RV@*�effxhqluqh�m��p¨F��Y7P8�S5

�� �y}|z °À¹Åh ·Æ²h ­Å¶ÅµÇi�jhy���h{~�~�È¨�F�È 
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� 4-9 '- 30(*[9���¦�0�¬Ã½¸ª¾�$�;��¨F�� in-situB �£¦1#,±¯

ª¾�?I`�&½´ºh (b) ±¯ª¾ 137h Ç!�G�RV@* βeff= 3.83 g/cm2¨F��Y7P8�S5

�� �y}|z °À¹Åh ·Æ²h ­Å¶ÅµÇi�jhy���h{~�~�È¨�F�È 
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�h rkonh ®Æ¼©¿Æ²�£¦�Wd�¤ oh� g��LaQ`E�1#,±¯ª¾?I`�Hbh

Ç\�wh ±¯ª¾ oqr ��HbÇ·Æ²2 �xhrnvÈ�c�ÉLaQ`E�±¯ª¾ oqt ��HbÇ·Æ²2 �xhroqÈ

¨J��!�G�RV@*�effxhqluqh�m��p¨F��Y7P8�'- qn ( u 6 on 3Êon 6 ps 3�B Èh
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�h rkooh'- qn (*[9���¦1#,±¯ª¾���?I`�&½´ºh i~jh ±¯ª¾ oqrh

Ç��k���� B �£¥B ��?I`Ç�È�LaQ`E�1#,±¯ª¾?I`�Hbb�¨��Z���?

I`�Z�	Ç�È¨^
�!�G�RV@*�effxhqluqh�m��p¨F��Y7P8�zbJG� y}|z&

3/6h.7*h$6-6,�i�jhy���h{~�~�� >o�Èh
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�h rkooh'- qn (*[9���¦1#,±¯ª¾���?I`�&½´ºh i�jh ±¯ª¾ oqth

Ç��k���� B �£¥B ��?I`Ç�È�LaQ`E�1#,±¯ª¾?I`�Hbb�¨��Z���?

I`�Z�	Ç�È¨^
�!�G�RV@*�effxhqluqh�m��p¨F��Y7P8�zbJG� y}|z&

3/6h.7*h$6-6,�i�jhy���h{~�~�� >o�Èh
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4.2.4. ÅĺýÐëęŗ#25řƨūƥĿ%ƃ� 

¥ü¸CbZN<[�Ò~Ě�­#25 in-situ ĲË�& ýÐëGE<[ĨŎƥ%ƃ� ¨

Ĉ#³Àl#ª-65ÅĺýÐëęŗĵà%Ëƥ0ŵ���<`eţ�%�ęŗ#25řƨūƥ

Ŀ%��Ʀ 214ƺPb-214ƻ SFZF 214ƺBi-214ƻ�3%Ík� 98% La<[ţ�#Ʃ��

&Ha<[ 208ƺTl-208ƻ :AIN<[ 228ƺAc-228ƻ%Ík� 90%9�/5�/ 12) �63

%ęŗ¢(?a<[ 40ƺK-40ƻ�3%řƨūƥĿ9ƃ��5� �ÅĺýÐëęŗ#ƍ¯�5ř

ƨūƥĿ%+,�~9ƃ��5� �¥Ű��5�ęŗĵà%Ëƥ& Pb-214 & 352 keV Bi-

214& 1765 keV Tl-208& 583 keV Ac-228& 911 keV K-40& 1461 keV%@eZū#Ŏŉ

��ÌĄ��� 

Üï 30Ýàƈė#
�� in-situĲË9ÌĄ�� 413şð%�� hƁÅĺýÐëęŗ 5ęŗ

��*�číĚ��6� 369şð%KfH9ÏƉ �� ÅĺýÐëęŗ#25řƨūƥĿ9ƃ

����"
 �ĲËşð%Ť 20%&ŲÛ%ƪƯ%l�%ĲË�����5 ęŗ#��� ICRU 

Report 53 10)% Table 5.2 %úŠ�ā9Ń��÷¤şð� #řĤ?fZĿ9ĥ/�Ŧĕ �%

369şð%Ü¶�& 0.034 µGy/h������6&řƨūƥĿƺ¬ƔūƥãƥĿƻ�& 0.04 µSv/h

#ŋã�5 15)��Ɨ%2�# Üï 30Ýà% in-situĲË�&ÅĺýÐëęŗƍ¯%��%@e

Zū9ƃ�ÏƉ ���"�� 9Ƒ-	5  80km ²�#
�5Ü¶ň"ÅĺýÐëęŗ#

25řƨūƥĿ �� 0.05 µSv/h9xË��� &Æã��5 ů	365� 

¦ĲËşð�% 5 ęŗ#25řĤ?fZĿ%§ſ�9µ±h#UdJL��0%9± 4-14 #

Œ��"
 Üï 22Ýà�È�Ňưð¬Ɣł½ýÐŰĲËŦĕ»«ĊƺŔ×ō ērư�Ęâz

œƻ16)#25  ƱĶ�%Üï 22 Ý 4 Č 1 ą�3Üï 23 Ý 3 Č 10 ą-�%Ďƨ µhŤ 3m

%]NHaeBYFLƺNaI(Tl)EeIcfE_eĚ�­ƻ23 şð�Ŕ×ō�ĲË��řƨūƥ

ĿƺĎƨÜ¶�ƻ& 0.036�0.051 µGy/h »«�6�
4 ďŦĕ 0ŏŌ�"�� 
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�
�6 >9<>6 �'����+X[],"bvq(wµBQ:IxY��6

w:.&%	�AFEC����6���6�����=7H86ANMJ6DGLGK>� 5 x  
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4.3.  Ĺ±VaDfW;#25Ŕ×ŝg�Ň�3Ť 5km²�%ýÐëGE<[ĨŎƥƃ� 

ŝ 3ś#Œ��Ĺ±Va#25hř�3%ýÐūĲËŦĕ9º#Ŕ×ŝg�Ň¬Ɣƺ�å 5kmŖ

àƻ%ýÐëGE<[ĨŎƥ9ĥ/��ĨŎƥƃ�#& Üï 25Ýà#őŚ��@eZūFXAL

bì»�3ýÐëęŗ� #ƃ��5ñī 8) 9Ń���5�ďñī#25řƨūƥĿ)%úŠ#& 

ƤƥŬŶİàb eff%ƂË�èŻ��5� 4.1.š#Œ��Ŧĕ�3beff=3.83 g/cm2 ���úŠŦĕ

9º#�ï��ýÐëGE<[%ĨŎƥ�ÚZJU9± 4-15 #Œ��řƨūƥĿ%ƹ���Ňư

ð�3�źƣ� �ƣ�& 3000 kBq/m29Ǝ	5ģƓňƹ�>a:�Þ����5� ���5�

gă ��%įÖĩ�& 300 kBq/m2wi%>a:0É´�5� 

ďñī�úŠ��ýÐëGE<[ĨŎƥ in-situ ĲË#25ýÐëGE<[ĨŎƥ 9ģƓ�

��± 4-16#¨µķ#
�5Ĺ±Va in-situĲË#25ĲËŦĕ%ĀÚ±¢(â (6) �ĥ/�

ŋÏ�Ø RD39RFLB`[�Œ��� 

!"3 = (!& − !()/!(	 (6) 

��� Rh&Ĺ±Va�3%úŠ�¢( Ri& in-situĲË #25ýÐëGE<[%ĨŎƥ��5�

ŋÏ�Ø%Ü¶�& 0.41�0.61��4 RFLB`[�0�>a:ā%�� 2/3�ŋÏ�Ø�Ġ%

�9Œ��
4 Ĺ±VaDfW;�3%ƃ��&µh�% in-situ ĲË#25�#ģ*ƹ/%�

ƺÜ¶��Ť 4�¾ƻ9Œ��©9őƅ���ĀÚ±�3 ĨŎƥ� 1 MBq/m2wh%ķ#ƫË�

6' ĝ$ y=x%Ŋūh#�Ú��
4 µh�%ĲËŦĕ ģƓň2�Ă§���5�"
 |

ūƴ¹#
��Ĺ±VaDfW;#25ĲË��ƝÄƃ�#"5�©& ± 3-5 #Œ��řƨūƥ

Ŀ#���%ģƓ Ʒ{��4 µhĲË#ơË��¼ð�¬Ɣ24Õðň#ĨŎƥ%|�¥Űë

��5� 
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�6 >9<?6 �� =; ��&�otdvp`X[]���gear#*4��qin6

w.�
�ZRAFEC fsmu6lvh6 cukujw7H86ANMJ6DGLGKx_�)Sx6
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