
��N¡¬#2:;

��¬#2:;��E

®�¬#2:;(exposure assessment)ª�2f�;Zó�¬#

ñ»�ðñE!"	!:;�$%�'Q��C\ma�� &�

5ª�;Z»�!:;�$%j�!"	��¼Wl�¤�

(hypothetical)¬#2?� ��&ñ���¬#2:;	!ïY¬#

�DM�'Q��C\op&¬#ó¯�DM�c¶�µ�&-\

ñ2f�;Z� 	®(�3¤�¶(uncertainties)?¬#2:;R

�E89:;� 	�¦N§¨&aò�E¤¥»|�u��y'

��,V�«¬#���&��Eyf(é��,��«¬#��

�?

K�¬#2:;���/0

���¬#®¯�½�Qjk!:;�$%¬#2:;i&�0�

�W¬#ó¯�½�?±²&ñ¬#®¯�½�G&!l�

�tkW®
�!:;�$%�����l-½�&Ø!´

l���x���V�����&b������{|�W

¬#®¯?².&ñ¬#®¯�½�&³c8�T_W�Ó

¶L5�Ó3S¾¿���ó¯&_���� �JK_D

�_M�{|&�5ª¾¿îï3S�{|&±W1®¼¡

Ô¬#`a_b�Ø?

�K�)u­��x3V�<x�Q)u­��x3�V�<x�

bE�¢£]^?

�N�!"u­�PC�p��î%�QR�¤¥F�	!:;�

$%�`a=;Q��)u­��x3x�õ&!"u­	

!:;�$%�`a!m7����������b\¦�
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`a&ºæ�jk¬#F2=;?

�o�¬#�"�V�Q¾¿89:;z0:;���)�
�õ

«������§{¾¿v�89&±²ñ:;i!-�¼

tÓ�7g���]¬#�"?ñ��ã7g¬#�"äõ&

!s¨]^1×|�¬#op&§-s¨�E&-���]

¬#9£�¬#op\¬#®¯��"©]?ñ¬#op;

<G&!l�!:;�$%�%=ßà!"c¶�)u­�

�x���\×|áâl-�GÙÚ?«EÙ�3ðñ�¬

#op&!67�à���^�?

�ù�ò¹¶�¬#:;Q�ùúÄ�¬#&-
�iQ��¦�

Mi
�2jkùJ�ªix�&º-�DMi`aZ[ò

¹¶¢£�*�Acute Hazard Quotient&AHQ&�ùHHuman

Health Risk Assessment Protocol for Hazardous Waste 

Combustion Facilities”, U.S. EPA, OFFICE OF SOLID WASTE, 

2005��p�ßà¬#�*�Chemical Exposure 

Index&CEI&�ùH¡DOW’s Chemical Exposure Index Guide”,

AIChE, 1994�?

�t�¬#���V�Qñ¬#F2Z[� 	&æ�G=L\G

!"·-��ªgW*0���&a«¾¿89:;��W

|«¶���?±²&ñZ[i!bZ[� 	®(/��

��*+m�&º]^æ����\19£&1�4!ðñ

��7â��E�UV���¬­;��7y����Ã¶

�������������;wnï����=]^�á

â9£�z0!�	3F?ü�����®!-æ�k��

¾ÓÄÃ{¾¿�	w�ã$%� {|¬#���¯ä�
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!ìÄ	w�ãQR\y���$°�¾¿89:;:<c

d\±²�æä��áâ?

����¬#F2�=;Q³�)u­��x3x���&;Z¬

#®¯ÆêÄ��î�\ÑÒÄúFop¬#�F2?±²

;[i³ùú¬#iQ�(K��C<óô�ô*&� /

�*+F2UV&©HIH	Jô*´�)ìµ"�!:;

�$%WUV&ÚÛ«H�¬#op	�Þµ!:;�$%

m�Z[&Þµ¬#op�¬#F2Z[*Y_õ?

N�)u­��x3�V�<x�

!"�­¶��nf<�=&Dn-U�u­_PC�y
�

Fzô&ñ 1970J÷·'&)u­­2¦¸x3��f¹§�!�&

ºº`ßà%­��,�d�,��ó�¬#<¬#89:;&)

u­��x3�W:;�|«\¯°�$%+,�!"Ó�� (

P��W?

�|D	&_ Procter & Gamble�Monsanto � 3MF��/�)

u­��x3yf�|»�Ó�ßà%­ñ!"	)w��&êE

x31S¼Ì¼¶<
U¶&ª½Ôé�)Ã�<#ô�T&l¾

D<¿ÀÆÁs~Â°��=Ã/�)u­��x3:;�|»ß

à%­«ó�\!"���¶?ÄÅ�Æ��UV��:;1®/

�U�u­!"�=c·ªå³±)u­��x3�Ü�?-�b

·«0Xò��)u­��x3jkuÇQ
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���Fugacity)u­��x3

Fugacity)u­��x3&¼yfßà%­j�!"	

;w�ÈÉ�Ê?Ë¼¡(Fugacity)Ì�µ¼2&�Ë¼x3

(Fugacity Model)z0��ßà%­�Ë¼|R�Wu­Q�

;w��yf&~i²Ë¼x3³/�E_D!"	&±W

ñ_D�Q	ßà%­ã¼ÍE¦¸&c��W×|)w�

yf?äx3b!"�;�btËÎ (� 3)&ðñQDC

(Air)��ô(Water)�QR(Soil)�¤¥(Sediment)��	Ó%

(Biota)F&��
U�|R�¦¸�Ï×Q��F�ÐÑß

à%­��6&{|x3�ùú®(�¼��ßà%­)w

��vÅ�z0� &ðñ����!�ÒÓ�Ôt�Õ�

FF?

­2ª²x3� �4ü�áâ&Fugacityx3þ³0

-��µ4üáâQ� �!"î-_Öa�)C�üýC�

ßà%­�c¶\14üáâ&ßà%­�4üc¶b}�

�;.��!Í×?

1. Fugacity)u­��x3�!�

Fugacity)u­x36��µ
x&¨¼yfßà%­

j�!"	;w�ÈÉ�Ê?äx3b!"�;WbtË

Î\rËÎ�PC���QR�¤¥�Ó%hF�&��


U�|R�¦¸�Ï×Q��F�ÐÑßà%­�6&

{|x3�ùú®(�¼��ßà%­)w��vÅ�z

0� &ðñ����!�ØÓ�Ôt�Õ�FF?

2.Fugacity)u­��x3�x�

Fugacity Model³�3~u­;WPCx3�y��x
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3�QRx3�¤¥x3&º·«3~�¤�<h,p�

�u�x39Z[7Þ�$%­�
�2&:;c�iQ

D£�¬#`a Z;w?

�� Fugacity Modelx3x�%­ñ!"	�PC��

ô<QR�;w��&³0%­���%=ßàc¶&ð

ñ;\2��Ï°a�log Kow�ÏD�ÙÕ'�PC��

ô�QR�F&±²hk5³:áâ	úû!:;�$%

�%ßc¶?

�¡3 Fugacity ËÎ�Q�

�K�MEPAS )u­��x3

1.x3���¶Q
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�1�!:;�$%µ�Q({�O{¶ßà%­��x�?

�2��$£µ�QRð�»��$£��x�?

�3���opQPC�QR�y���y���y�Ú)�

î%Û?

�4�¬#opQÄ��î��ÑÒ�Ü&Lð'î%Û?

�5�¢£:;Q@A¶�Z@A¶?

�6�Ôô®¯Qóô�Óï?

2.x34üh,Q

�1���¦$QWin 95 -G��� ?

�2�x3��³0ÝÞQ

http://mepas.pnl.gov/earth/mepasbuy.html?

�2�Od~�jk�Óa;<?

3.x3�4Q

�1�x3�7QMultimedia Environmental Pollutant 

Assessment System?

�2��tUVQ#¦ßàáÃ���ê(Pacific Northwest 

National Laboratory)?

�3�Çü/J÷QVersion 4.1.1/2002J 5â?

�4�x3
uQp�_�y�àx3&�G�$%���

<¬#op&-=;!"`a\!"¬#½@��¶

¾¿ãä?

�5�x30�Q

a. �W^_3~�$%�3~�$£�3~��op

3~¬#op�3~°�<3~åöZ��Q&ó

ô¾¿89��89Ób a�UV�W?
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b.x��$%ñHt!"u­	�iQ<PQ�;w

��&j�§¯°�$%ñ!"u­Q�½
�æ

i��?

c. !�E CERCLA�CAA < CWA F°��ãåök

6 4 ´ �  ä (Remedial  Action  Priority

System&RAPS)�89;<�W?

4.x39£Q

�1�9£Q�ê http://mepas.pnl.gov/earth/mepasbuy.html  �

ç&Ý�²èô?

�2�����Q�ùx3/�é9	����]^?

�N�MMSOILS)u­��x3

1.x3���¶Q

�1�!:;�$%µ�Q({�O{¶ßà%­��x�&

'( 240 µßà�$%�áâ	?

�2��$£µ�Qy�êë(underground storage tanks)�y

��ì(surface impoundments)�#Ií/î(waste pile)

�ïð°(landfill)&~�ñ�j�y���y��<

DCF!"u­��x�?

�3���opQPC�QR�y���y���y�Ú)�

î%Û?

�4�¬#opQÄ��î��ÑÒ�Ü?

�5�¢£:;Q@A¶�Z@A¶?

�6�Ôô®¯Qóô?

2.x34üh,Q

��� ��¦$QMS-DOS?
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��� Odx��ò¶�$%?

��� OdjkÓï89:;?

�4�z0�GE(£°��$QR<y����$£?

��� Od~�jk�Óa;<?

3.x3�4Q

�1�x3�7QThe Multimedia Contaminant Fate, Transport,

and Exposure Model?

�2��tUVQëÃ!ìÄ��t�Ë(USEPA, Office of 

Research and Development)?

�3�Çü/J÷QVersion 4.0/1997J 6â?

�4�x3
uQz0�-;[Þµ(£�í°�®ñ��

ßà�$%­&Æê)u­!"��õ&v�óô§

{��$¬#2<¾¿89�&-�W^_Þ(£�

í°��×«¢£¶�UV�W?

�5�x30�Q

a. �W^_3~�$%�3~�$£�3~��op

3~¬#op�3~°�<3~åöZ��Q&ó

ô¾¿89��89Ób a�UV�W?

b.!�E RCRA °��×«^_(relative comparison)

�UV�W?

c. c8�Ex�(¹�$%1y�êë�y��ì�

#Ií/î�ïð°�ñ�?

4.x39£Q

�1�9£Qê

http://www.epa.gov/ceampubl/mmedia/mmsoils/index.htm
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�ç&�õN��²èô?

�2�����Q�ù��èô	x3/�é9	����

]^?

�o�MULTIMED)u­��x3

1.x3���¶Q

�1�!:;�$%µ�Q({�O{¶ßà%­��x�?

�2��$£µ�Q�$QR(Contaminated soil)�ïð°

(Landfill)�y��ì(Surface impoundment)�y��<

PCF!"u­��x�?

��� ��opQPC�QR�y���y���y�Ú)�

î%Û?

��� ¬#opQÄ��î��ÑÒ�Ü?

��� ¢£:;Q@A¶�Z@A¶?

�6�Ôô®¯Qóô\Óï?

2.x34üh,Q

��� ��¦$QMS-DOS?

�2�z0�GE(£°��$QR<y����$£?

�3�Od~�jk�Óa;<?

3.x3�4Q

��� x3�7QThe Multimedia Exposure Assessment 

Model?

�2��tUVQëÃ!ìÄ���t�Ë(USEPA, Office of

Research and Development)?

�3�Çü/J÷QVersion 1.01/1992J 11â?

��� x3
uQ�Ex�9:Þµ�$£��$%&��
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$PC���ö��Zö�QR\��éóô\1è

%µ��"-jk¢£:;&-\«� \�=�,

�ãä;<?

4.x39£Q

��� 9£Qê

��	
�����
�	�
��������	�����������������������
������ç&

�õN��²èô?

��� ����Q�ù��èô	x3/�é9	����

]^?

�ù�3MRA )u­��x3

1.x3���¶Q

��� !:;�$%µ�Q({�$%<O{�$%&ðñ

÷ø@�ßG%<�ù?

��� �$£µ�Qy��ì(Surface impoundment)�Aerate 

tank�ïð°(Landfill)�#Ií/î(Waste pile)�Land

application unit��x�?

�3���opQPC�QR�y���y���y�Ú)�

î%Û?

�4�¬#opQÄ��î��ÑÒ�Ü?

�5�¢£:;Q@A¶�Z@A¶?

��� Ôô®¯Qóô\Óï?

2.x34üh,Q

��� ��¦$QWin 98/NT/2000/XP?

��� z0�GE(£°��$QR<y����$£?

��� Od~�jk�Óa;<?
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3.x3�4Q

��� x3�7QMultimedia, Multipathway, Multireceptor 

Risk Assessment?

��� �tUVQëÃ!ìÄ���t�Ë�¸ô�í%Ë

(USEPA, Office of Research and Development, Office of 

Solid Waste)?

��� Çü/J÷QVersion 1.0/2003J 6â?

��� x3
uQ�9;[dÔ�=����í%&1�¼

Æê)u­���)op¬#�ñ�7�$%­&�

v�Þt3~¬#®¯�ðñó�\Óï¬#®¯�

�89&W��Ã¶¬a&6�á�¦�=5��ú?

��� x30�Q

a. Ù�ßà%­ñdÔ�=��í%)`a&�¼v

�ó�¾¿\«!"¢£�89?

a. �¥�fL�6��t)u­�)op�)®¯¬

#\89:;�x3&º:;3¤�¶9XY�=

W 4 ? � ! � & 9 X Y Hazardous  Waste

Identification Rule (HWIR)&c9��¸¸�ú��

W?

4.x39£Q

��� 9£Qê

http://www.epa.gov/ceampubl/mmedia/3mra/index.htm  �

ç&�õN��²èô?

��� ����Q��ù-���	x3/�é9	���

�]^?
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http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/risk0

3.htm

o�¬#F2=;

¬#:;	�*0��W¬#F2=;&-�l�Ä��î�

\ÑÒÄúNµ¬#op;8=[�¶b`a¬#i�vÓ¦�H

v¬#F2(Life-time Average Daily Dose, LADD)�$Eò¶�`a

¬#&Ê-¦�Hv¬#F2(Average Daily Dose, ADD)&�vÓ¦

�Hv¬#F2\¦�Hv¬#F2!-;[ÄúF2Wz?

����¶b`a¬#�Ä�op�¬#F2

¬#®¯ÆêÄ�op¬#!:;�$%�vÓ¦�H

v¬#F2&�l�m	3Z[�Q

LADD i nh ala t i onQÄ�op�vÓ¦�Hv¬#F2

(mg/kg/day)

CtwQó½DC	!:;�$%�i2¦�`a

(mg/m3)

IR i nha la t i onQHvÃÄ2&UVQNm3/day

AF i nh a la t ionQÄ�op�!:;�$%Äú;C(%)&

�-%ñF2(Potential Dose)Z[&Ê AFû1

BWQóô¦�ô*(kg)

EDQóô¦�¬#iQ

ATQ¬#tÓ�¦�iQ

�K�ò¶�`a¬#�Ä�op�¬#F2

¬#®¯ÆêÄ�op¬#!:;�$%�¦�Hv¬
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#F2�l�m	3Z[�Q

ADD i nh a la t ion Q Ä � o p � ¦ � H v ¬ # F 2

(mg/kg/day)

CtwQó½DC	!:;�$%�i2¦�`a

(mg/m3)

IR i nha la t i onQHvÃÄ2&UVQNm3/day

AF i nh a la t ionQÄ�op�!:;�$%Äú;C(%)&

�-%ñF2(Potential Dose)Z[&Ê AFû1

BWQóô¦�ô*(kg)

EDQóô¦�¬#iQ

ATQ¬#tÓ�¦�iQ

�N�î�op�¬#F2

¬#®¯Æêî�op¬#!:;�$%�vÓ¦�H

v¬#F2(Life-time Average Daily Dose, LADD)�l�m	

3Z[�Q

LADD i ng es t ionQî�op�vÓ¦�Hv¬#F2

(mg/kg/day)

C Q î % � p � 	 ! : ; � $ % � ` a

(mg/L&mg/kg)

IR i nge s t ion Qî%�p��Hv´�2&UVQ

L/day&kg/day
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AF i ng es t ionQî�op�!:;�$%Äú;C (%)&

�-%ñF2(Potential Dose)Z[&Ê AFû1

LFCQLocal food consumption&:�î%´�^¬

(%)

BWQóô¦�ô*(kg)

EDQóô¦�¬#iQ

ATQ¬#tÓ�¦�iQ

�o�ÑÒ¬#op�¬#F2

¬#®¯ÆêÑÒ¬#op¬#!:;�$%�vÓ¦

�Hv¬#F2(Life-time Average Daily Dose, LADD)�l�

m	3Z[�Q

LADD sk in  ab sorp t i onQÑÒ¬#op�vÓ¦�Hv¬

#F2(mg/kg/day)

CQÑÒ�Ü�!"u­	!:;�$%`a

(mg/L&mg/kg)

MsQUVÑÒ
ý�Ü�!"u­2(L/m2&kg/m2)

SAQHv�Ü!"u­�ÑÒ�
ý(m2/day)

AF sk in  ab sorp t ionQÑÒ¬#op�!:;�$%Äú;

C(%)&�-%ñF2(Potential Dose)Z[&Ê

AFû1

BWQóô¦�ô*(kg)

EDQóô¦�¬#iQ

ATQ¬#tÓ�¦�iQ
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GYÞ/Z[	3®³�Þµ¬#��!æ�k��¾ÓÄÃ

{¾¿�	w�ã$%� {|¬#���¯ä�!ìÄ	w�

ãQR\y���$°�¾¿89:;:<cd\±²�æä��

áâ?�æ�1è��i&!*+]^��9£�/����<�

�G=¶?ÆêÞµ¬#op¬#!:;�$%��¶b`a®@

�¬#F2&!;8Z[&�õül�W�¬#F2�ê.ñF2

��Z[i&!´;8Z[.ñF2�&�õül�9:®(op

�.ñF2�W�.ñ¬#F2��?
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