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NðÌ 2%ñ���YËU�H¦íÞ¥�$	50 µg/L¢´#�$ 20%OL�!�3%!0
!� �3��+��	�35s�Lo2�T��� 
 
 



ð19ñp 7-1 
ê¶�"²×5r��f�2/	"���$	2013 � 14.7%, 2014 � 21.2%, 2015 �
20.2%����2013�/1.	2014� 2015�#)	�	�f5�������#ci$
r�Vl���� 
ð20ñp 7-2 
7G<I@Ð¤"/2 	g§Ñ#	� 640N#	� 523Nð81.7%ñ#�� 2011��
0²×�f5�����+��� 
ð21ñp 7-3 
²×�f#æ"���#7G<I@Ð¤$	2013-2015 �� ."	!2(�r��f�
/	 ������.� .r�	©��ãôoOK#�f5��������r���

� �4�1+��� 
ð22ñp 8 
ê¶�²×5r��f�2/	"����� 	�	�!����#}MC8Íµ�"s

!]�#é�1$!�	PT#��"ç��$s!�$�1+�6�������	

îT#��"ç��$	r��2/	"�����#	� 2.4%� 2,000 µg/LOK�	�
	�!��$ 1.3%� 2,000 µg/LOK���� 
ð23ñp 9 
wëC8Íb# »$[� 2/3 #��"Û03+���h�© .)*j¨#7G<I@
Ð¤��03��+�� 
 



°
7	

��Å��¸~ý�Ê�



Ā¸~Ğ»dā	

Sb25TUćĪ�TIrĎĘĆīĤď�t���įKÕĚĎē��Å×ê���¸~ĆĩĢN�Ĵıµ�U
��¸~įČ>5ăēĎĤďÿ|¸~ĝ3ĤĭĬKÕ¿ğé�$ćėé�ZĞ×ê���uĝ�t�ĝP
�ĎĘăĬM�F�ęďÿ	

	

Ļĺ3TáįÚĎĘVģ3,447�Ğ��Å×ê���ĈÉĮĭĤĎēÿVģ312ĈB H�	ĚÑočĭþC H
ğ12ęĎēÿ3TáĞ�ÑZþpēĝ+¦��ĈÉĮĭēqğ122ęĎēÿÑočĭē¢_ĞÓ¶ğ6�Ĉa
]��Å�þ6�Ĉ��ÅÄ¥ęĎēÿ72ĝKĎĘABCĸ¯#4W¶ÁÑĹĈÉĮĭĤĎēÿ�:Ğcþ��Å
§ĚÑočĭēM�ğĆīĤđİÿ�

ļĺ¹º¨Ĝ��ęþB HćĪ�TUĝA HĚčĭēM�ğ42ęĎēÿ HĈ�ĈĖē��ĚĎĘþĳĲĵķ
čĭē¸³Ĉ c]ÂÅęĂĖēĸ32ĹĤēğĒĞZ6ÁęĂĬĚÑočĭēĸ12ĹēĦęĎēÿ	

ĽĺÙĝþA HćĪ�TUĝBĤēğC HĚčĭēM�ğ52ęĎēÿĄĕ$TUĝħÄ¥ĈĥĚĦĪĭĘăē
Ğğ22þpēĝejčĭēĞĈ32ęĎēÿċĞ52ĞĄĕĴıµ%�yįĎĘăēĞğ52þN�Ĵıµ�U
200µg/L�	ğ22ęĎēÿ	

ĽĺN�Ĵıµ�U�Hęğþé�Z�Èį�¨ĝi/ĎĘăĜăM�ğ2,1672ĸ81.3%Ĺęþ�7N�Ĵı
µ�UĞ�B�ğ236µg/LęĂīþ58.0%ĞM�ĈĨĨĴıµi/ÞĞ@ăĚ¾ąĪĭĬ200µg/L�	ęĎēÿ
3TáęĴıµ���`ĸ20µg/L��ĹĚÑočĭēM�ğĆīĤđİęĎēÿċĞ¸~ğþé�uĞlL]Ĵ
ıµĞ/īØĥįãJĎþ��Å�ÝËĠĊĝKĎĘâ[¨ĝ�ăĘăēĚ¾ąĪĭĤďÿ�
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��Å×ê���į0�Ďē�mĚTí*�	

é�$ćė��uĝ�t���ĝæĬýn=3,447�

2013TU� 2014TU� 2015TU�

n=1,235� n=1,131� n=1,081�

é�uTí� �m� &1� �m� &1� �m� &1�

0� 0	� 0.0%� 0	� 0.0%� 0	� 0.0%�

1� 0	� 0.0%� 0	� 0.0%� 3	� 0.3%�

2� 0	� 0.0%� 2	� 0.2%� 108	� 10.0%�

3� 6	� 0.5%� 96	� 8.5%� 97	� 9.0%�

4� 111	� 9.0%� 112	� 9.9%� 111	� 10.3%�

5� 117	� 9.5%� 114	� 10.1%� 113	� 10.5%�

6� 121	� 9.8%� 117	� 10.3%� 116	� 10.7%�

7� 145	� 11.7%� 143	� 12.6%� 139	� 12.9%�

8� 129	� 10.4%� 130	� 11.5%� 130	� 12.0%�

9� 132	� 10.7%� 128	� 11.3%� 124	� 11.5%�

10� 174	� 14.1%� 168	� 14.9%� 140	� 13.0%�

11� 143	� 11.6%� 121	� 10.7%� 0	� 0.0%�

12� 157	� 12.7%� 0	� 0.0%� 0	� 0.0%�

Ê1�

3Táĸ37Ĺ0�¿mýn=490	
2Táĸ27Ĺ0�¿mýn=564	
1Táĸ17Ĺ0�¿mýn=849�



��Å×ê���¸~ý H!�m	

é�$ćė��uĝ�t���ĝæĬ�

Ê2-1�

Vģ	

0�	

�m�

×ê���¸~ H�

A1� A2� B� C�

�m� &1� �m� &1� �m� &1� �m� &1�

2013TU� 1,235	� 200	� 16.2%� 1,021	� 82.7%� 14	� 1.1%� 0	� 0.0%�

2014TU� 1,131	� 178	� 15.7%� 941	� 83.2%� 11� 1.0%� 1	� 0.1%�

2015TU� 1,081	� 165	� 15.3%� 911	� 84.3%� 5	� 0.5%� 0	� 0.0%�

1Ï� 3,447	� 543	� 2,873	� 30� 1�

B�	Ğ Hğ�Ę�I]Ä¥ęĂĖē�



��Å×ê���ýTíĶ H!¸~	

é�$ćė��uĝ�t���ĝæĬ�

Ê2-2�

A1� A2� B� C�

é�u
Tí�

2013

TU�
2014

TU�
2015

TU�
2013

TU�
2014

TU�
2015

TU�
2013

TU�
2014

TU�
2015

TU�
2013

TU�
2014

TU�
2015

TU�

0� 0	� 0	� 0	� 0	� 0	� 0	� 0	� 0	� 0	� 0	� 0	� 0	�

1� 0	� 0	� 0	� 0	� 0	� 3	� 0	� 0	� 0	� 0	� 0	� 0	�

2� 0	� 1	� 26	� 0	� 1	� 80	� 0	� 0	� 2	� 0	� 0	� 0	�

3� 1	� 26	� 19	� 5	� 70	� 78	� 0	� 0	� 0	� 0	� 0	� 0	�

4� 25	� 21	� 16	� 86	� 91	� 95	� 0	� 0	� 0	� 0	� 0	� 0	�

5� 13	� 14	� 13	� 104	� 100	� 100	� 0	� 0	� 0	� 0	� 0	� 0	�

6� 21	� 13	� 12	� 100	� 104	� 104	� 0	� 0	� 0	� 0	� 0	� 0	�

7� 23	� 24	� 20	� 121	� 117	� 119	� 1	� 1	� 0	� 0	� 1� 0	�

8� 21	� 21	� 17	� 106	� 107	� 111	� 2	� 2	� 2	� 0	� 0	� 0	�

9� 22	� 18	� 18	� 110	� 109	� 106	� 0	� 1	� 0	� 0	� 0	� 0	�

10� 37	� 30	� 24	� 133	� 135	� 115	� 4	� 3	� 1	� 0	� 0	� 0	�

11� 17	� 10	� 0	� 121	� 107	� 0	� 5	� 4	� 0	� 0	� 0	� 0	�

12� 20	� 0	� 0	� 135	� 0	� 0	� 2	� 0	� 0	� 0	� 0	� 0	�

1Ï� 200	� 178	� 165	�1,021	�941	� 911	� 14	� 11� 5	� 0	� 1� 0	�
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��Å×ê���ý¸~ĸ�mĹ	
é�$ćė��uĝ�t���ĝæĬ�

91-1�

2013TUîn=1,235	
2014TUîn=1,131	
2015TUîn=1,081�



16.2%	

82.7%	

1.1%	 0.0%	
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��Å×ê���ý¸~ĸ&1Ĺ	
é�$ćė��uĝ�t���ĝæĬ�

91-2�

2013TUîn=1,235	
2014TUîn=1,131	
2015TUîn=1,081�



��Å×ê���ý�I]Ä¥Ğx�ýTU!¸~	

é�$ćė��uĝ�t���ĝæĬ�

Ê3�

Vģ	

0�	

�m�

�I]Ä¥�

�� 5.0mm���
5.1mm�		

ĸB	or	C HĹ�

2013TU� 1,235	� 1,178	� 95.4%� 43	� 3.5%� 14	� 1.1%�

2014TU� 1,131	� 1,099	� 97.2%� 20	� 1.8%� 12	� 1.1%�

2015TU� 1,081	� 1,063	� 98.3%� 13	� 1.2%� 5	� 0.5%�

1Ï� 3,447	� 3,340	� 76	� 31	�



��Å×ê���ý6ÁTU!¸~	

é�$ćė��uĝ�t���ĝæĬ�

Ê4�

Vģ	

0�	

�m�

6Á�

�� 20.0mm��� 20.1mm�	�

2013TU� 1,235	� 360	� 29.1%� 875	� 70.9%� 0	� 0.0%�

2014TU� 1,131	� 296	� 26.2%� 835	� 73.8%� 0	� 0.0%�

2015TU� 1,081	� 287	� 26.5%� 794	� 73.5%� 0	� 0.0%�

1Ï� 3,447	� 943	� 2,504	� 0	�



��Å×ê���ý2014TUþ2015TUę�ĦĘ	

BĤēğC Hĸ�I]Ä¥5.1mm�	ĹĚĜĖēqĞ$TU H�

Ê5�

2013TU	ľ	32	

 H� �I]Ä¥Aĉč�
①A1	 ÔĦĪĭĐ�
②A2	 ÔĦĪĭĐ�
③A2	 ÔĦĪĭĐ�

2014TU	ľ	32	

 H� �I]Ä¥Aĉč�
B	 8.9mm	

B	 5.7mm	

C	 7.3mm	

2014TU	ľ	42	

 H� �I]Ä¥Aĉč�
A2	 4.5mm	

A2	 4.2mm	

{��� -	

{��� -	

2015TU	ľ	42	

 H� �I]Ä¥Aĉč�
B	 5.2mm	

B	 5.1mm	

B	 5.5mm	

B	 9.2mm	

ü�

ü�

ü�

ü�

ü�

ü�

ü�

①çę��Å�¦�	

② c]ÂÅ¡ă	

③�I]Ä¥ÔĦĪĭĐÿ6ÁĂīÿ	



��Å×ê���ý��TUĝ�ĦĘ	

BĤēğC HĚčĭē�mĚĒĞZĞ·¼�

Ê6�

ð H� ñ H�

2013TU� 14	 0	

2014TU� 2	 1	

2015TU� 4	 0	

�TU	

A2 H�
�TU	

B H�
�èÑ¦�

�TU	

-��
0���

2013TUĝ
 Hčĭē

142�
1� 4�

5	
��ÅÄ¤ľ52	

ĸABCIr42Ĺ�
2� 2�

2014TUĝ
 Hčĭē	

32�
0� 0�

2	
a]��Å�ľ12	

��ÅÄ¤ľ12ĸABCIrĹ�
0� 1�
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1	
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14	
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1	
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5	 5	

0	

2	 2	

0	

2	 2	

0	

2	
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6	

8	

10	
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14	

16	

2013TU� 2014TU� 2015TU�

A1	 A2	 B	 C	 �èÑ¦� -�� 0���

��Å×ê���ý2013TUB HĚĜĖēqĞ H·Ü�

92�



Ê7�

��Å×ê���ý2013TUB HĚčĭþ	
ĒĞZA2 HĚĜĖēqĞ·Ü�

2013TUľ52	 2014TUľ52	 2015TUľ52	

 H�
�I]Ä¥	

Aĉč�
 H�

�I]Ä¥	

Aĉč�
 H�

�I]Ä¥	

Aĉč�

①	B	 6.2mm	 ①	B	 6.4mm	 ①	A2	  c]ÂÅ�

②	B	 5.1mm	 ②	B	 5.1mm	 ②	A2	
6ÁĞ?	

ĔĖē�

③	B	 7.3mm	 ④	B	 7.3mm	 ④	A2	  c]ÂÅ�

④	B	 7.6mm	 ⑤	A2	 ý c]ÂÅ� ⑤	A2	  c]ÂÅ�



KÕTíľSb4T4w1sŀSb24T1w31sĤęĝ	

ýýýýýýý�Ĥĭēqĸé�uÀ�ŀ18�ĤęĞqĹ�

Ê8�

N�Ĵıµ�U��ĝėăĘ�

���=�ľN�Ĵıµ�U100-199µg/LĝÒXĎĜćĖēq�

-100µg/L{�� 100-199µg/L�

ú�TU����û�ú�TU���û� ú�TU���û�

200µg/L�	�

ĀN�Ĵıµ�U��ā�



N�Ĵıµ�U��¸~ýTíĶTU!ýVģ���m	

é�$ćė��uĝ�t���ĝæĬýn=2,663�

Ê9�

100µg/L{�� 100-199µg/L� 200µg/L�	�

é�u
Tí�

2013	

TU�
2014	

TU�
2015	

TU�
2013	

TU�
2014	

TU�
2015	

TU�
2013	

TU�
2014	

TU�
2015	

TU�

0� 0� 0� 0� 0� 0� 0� 0� 0� 0�

1� 0� 0� 0� 0� 0� 1� 0� 0� 2�

2� 0� 0� 19� 0� 0� 29� 0� 2� 56�

3� 1� 6� 7� 0� 40� 19� 5� 49� 32�

4� 18� 14� 14� 40� 23� 12� 53� 35� 21�

5� 15� 14� 12� 47� 22� 11� 55� 32� 22�

6� 7� 20� 8� 25� 26� 26� 89� 46� 33�

7� 14� 19� 18� 38� 34� 26� 93� 52� 26�

8� 12� 11� 11� 23� 31� 22� 94� 65� 45�

9� 14� 17� 12� 27� 34� 34� 90� 53� 24�

10� 19� 11� 8� 54� 41� 22� 97� 64� 31�

11� 21� 10� 0� 52� 27� 0� 63� 42� 0�

12� 24� 0� 0� 62� 0� 0� 68� 0� 0�

1Ï� 145� 122� 109� 368� 278� 202� 707� 440� 292�

3Táĸ37Ĺ0�¿mýn=415	
2Táĸ27Ĺ0�¿mýn=376	
1Táĸ17Ĺ0�¿mýn=666�



N�Ĵıµ�U��¸~	

é�$ćė��uĝ�t���ĝæĬýn=2,663ý�

Ê10�

N�Ĵıµ�U�
ĸùöïòĹ�

ñ÷õg²�
N�Ĵıµf�Þ�
ĸùöïöĶñ÷õĹ�

Ĵıµf�Þ�
ĸùöïöĶôóøĹ�

�]� C]� �]� C]� �]� C]�

vM�� 30.0	� 25.0	� 35.0	� 27.0	� 52.0	� 27.0	�

vA�� 17,300.0	� 10,400.0	� 14,200.0	� 9,540.0	� 21,300.0	� 9,540.0	�

S;�� 396.6	� 352.0	� 394.8	� 394.7	� 591.6	� 395.0	�

�B�� 222.0	� 208.0	� 226.0	� 239.0	� 339.0	� 239.0	�



N�Ĵıµ�U��¸~ýTU!&1	

é�$ćė��uĝ�t���ĝæĬýîn=2,663�

93�

100μg/L{�� 100-199μg/L� 200μg/L�	�

2013TU	
n=1,220�

145	
(11.9%)�

367	
(30.1%)�

708	
(58.0%)�

2014TU	
n=840�

122	
(14.5%)�

275	
(32.7%)�

443	
(52.7%)�

2015TU	
n=603�

109	
(18.1%)�

202	
(33.5%)�

292	
(48.4%)�

11.9%	

30.1%	

58.0%	

14.5%	

32.7%	

52.7%	

18.1%	

33.5%	

48.4%	

0.0%	

20.0%	

40.0%	

60.0%	

80.0%	

100.0%	

100μg/L{�� 100-199μg/L	 200μg/L�	�

2013TU� 2014TU� 2015TU�



N�Ĵıµ�U��¸~ý�C!�B�	

é�$ćė��uĝ�t���ĝæĬýîn=2,663ý�

94�

222.0		
208.0		

226.0		
239.0		

339.0		

239.0		
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400.0		

�]� C]� �]� C]� �]� C]�

N�Ĵıµ�U�
ĸµg/LĹ�

Creg²�
N�Ĵıµf�Þ�
ĸµg/gĶCreĹ�

Ĵıµf�Þ�
ĸµg/gĶdayĹ�
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