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[�� 2011�� 2010�� ��

�	
�� 137,733 125,270 12,463


 � � 43,627 34,897 8,730

����� 220,616 188,323 32,293

����� 42,982 64,562 �21,580

����� 17,422 134,753 �117,331

���� !� 5,617,159 7,080,769

"#$%&'()*+,

875,389-

�1,463,610

./01� 37,383,451 47,517,543

"#$%&'()*+,

1,618,702-

�10,134,092

234$567� 233,008 184,475 48,533

 8 � - 4,659,100 �4,659,100

9:;<= 318,652 358,321 �39,669

>?@� 6,326,042 6,976,550 �650,508

A 50,340,692 67,324,563

"#$%&'()*+,

2,494,091-

�16,983,871
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��� �!"���#�$%���	&'��������(�����)

*+	,-.$/�0123*45�*67�8!"��9�	:"�;�<	������

$%��=>*?@�A���)

� "#$%

# � � � B CDEF

G H I J K
LMNB�LOPQB� 0.04ppmR! 0.06ppm�S�TUVWX�
:"YZS[�\�


 W � F

�]�	^_,

(EF	`��

�����	
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����

�������

������

�	
����

���� ��!�

"#$%
 0.06ppm &'()*+,-��	�	.!/�01
��
�2
#34�#�(�5#$67%
 0.20ppm�34 0.31ppm�
�8�9:��;&'()*+,

� < � � = > �
"#$%�"?67%
 0.10@�m3&'()A	3�	"#$%


0.20@�m3&'()*+,

B C � D E
"#$%�"?67%
 0.04ppm &'()A	3�-"#$%


0.1ppm &'()*+,

� C � / 1
"#$%�"?67%
 10ppm&'()A	3�-"#$%�F#$
67%
 20ppm&'()*+,

G ! H ! "I67%
 0.003@�m3&'()*+,

�JKLLMNO! "I67%
 0.2 @�m3&'()*+,

P�QKLLMNO

!

"I67%
 0.2 @�m3&'()*+,

� K L L 	 . ! "I67%
 0.15@�m3&'()*+,

R S � � = > �
"I67%
 15Tg�m3 &'()A	3�	"?67%
 35Tg�
m3&'()*+,

� U �  � ! V I$67%
 0.6pg-TEQ/ m3&'()*+,

W X �YZ����

?�
��+���6����� 
 9 � �

��[ " BC�J1	RS��=>��"?67%��*��%[��*���	I$�+ *"?67

%�!"	#�$34 98%�\]�*&��"?67%�I$ 98%%[(A!)
' �<��=>�	BC�DE	�C�/1��*���&'�$(�/*)

)*+,���	^_��	:�`#�Aa��������	��
��
����������

�
�!�

�������	���+ �"��� !!"	"�#3$%&!8�9�)�'!
()*��

�
�!�


+*	"��� ������,-
./��0%�&-^1*
2.��	+!�!3a4�

*3��
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� &'$(

B 567�8/0	19	:�;<

7 � � �  = > ? 9

@A�
B 0.003 @�C&D

�

�

E

F

?

9

���! G�2H3�+I

� 0.01@�C&D

>�KJB 0.05@�C&D

3K 0.01@�C&D

�?4 0.0005@�C&D

�a a?4 G�2H3�+I

?�5 G�2H3�+I

LKJJ	.! 0.02@�C&D

�@M/K 0.002 @�C&D

"N%OLKJJP.! 0.004 @�C&D

"N"OLKJJPQR! 0.1 @�C&D

��O"N%OLKJJPQR! 0.04@�C&D

"N"N"O�JKJJP.! 1@�C&D

"N"N%O�JKJJP.! 0.006 @�C&D

�JKJJPQR! 0.03@�C&D

S�TKJJPQR! 0.01@�C&D

"N5OLKJJ6JA! 0.002 @�C&D

Q
TB 0.006 @�C&D

�7L! 0.003 @�C&D

Q�G!@aU 0.02@�C&D

G!H! 0.01@�C&D

VR! 0.01@�C&D

WC8JK9:;WC8JK 10@�C&D

<�K 0.8 @�C&D

=!K 1@�C&D

"N>OL� ?! 0.05@�C&D

�X� �!Y 1pg-TEQ�C&D

8�<" �� ����� I���
+*	���!����� �����	@" I����
	�a a?49:?�5

�����	9G�2H3�+IA
'��,- I2H���!(	@���Z�+ ���!�B�!G[!�� 0

CG�()�+I
'����D\IEA���2$��?4�����#(�8�<>!I+��

% 9G�2H3�+IAI�	�FG]B^
�!�

5 19�����	<�K9:=!K!,- �
F*3��

> �?4����!��!
�!E��	��!�� 0 0.0005 @�C
./�G[�0HB=>
G[! 37&&-()�2.
C
I��8CC 49� 12D 23�D �?EF 182 G<�����
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� � � K

� � � K

� � � � �

� 	 
 � �


��

� � � K

^ _ � � �

K � � � �

� � 	 
 �

�
��

^_���K

� _ � �

��J�	


��
��

^_���K

� � � �

�

�

�

����	
�

�L
�

6.5 ��
8.5 ��

6.5 ��
8.5 ��

6.5 ��
8.5 ��

6.5 ��
8.5 ��

6.0 ��
8.5 ��

6.0 ��
8.5 ��

�������

��������
�mg/L �� �mg/L �� �mg/L �� �mg/L �� �mg/L �� 10 mg/L ��

 <�!�

�""�
25 mg/L�� 25 mg/L�� 25 mg/L�� 50 mg/L�� 100mg/L��

#$�% <
&''(�)
� *

+!���

����
7.5mg/L�� 7.5mg/L�� �mg/L �� �mg/L �� �mg/L �� �mg/L ��

,"-.#
50 MPN

/100mL��
1,000 MPN

/100mL��
5,000 MPN

/100mL�� $ $ $

%/�0� %/�0123%�0&�456�078�9&%*:'*56

(�) � ()*�+;<=>**56?

� �@�,�ABC�D�+����	
� 6.0��7.5��++!��� �mg/L��*56?
� E�����CE�F-�%����

G ���KCH.�BI6DE)J�/0
K1�%

���KC�FH.�BI6��%J�/0
K1�%

���KC2L3�
�1"�%J�/0
K1�%

� �M�KCE74+� 5�NM�6�0%�M���G2B�M�K12�M�K%�M

���

�M�KCO78M712�P�NM�6�0%�M���12�M�K%�M���

�M�KCQ�+95�+N$OM�6�0%�M���


 R@���KC�F�BI6��%J�/0
K1�%

R@���KC�S�T�BI6"�%J�/0
K1�%

R@���KCU:%J�/0
K1�%

; ����C
<%;��=�VW%<X�
>??�B:�DCY@
�Z)�A�

7 (

7 8
����%��BC%
H6

( ) *
%/�0�

� D �

� � I
� 5+O77��[E�FF0
G?��

��12 �(%H��&��56�0
0.03 mg/L ��

%/�012

3%�0&�

456�07

8�9&%*

:'*56

��UI

��I%�0%1G+��I%\B��6�

���%M]H��^H���(QI%�J

H*KDUB��&L�)�0

0.03 mg/L ��

� � �
Q�+95�[E�"F0
G?����1

2 �(%H��&��56�0
0.03 mg/L ��

��U�

��I�
����%�0%1G+���%

\B��6����%M]H��^H���

(QI%�JH*KDUB��&L�)�0

0.03 mg/L ��

(�) ()*�+�<=>**56? ����



� 1 0

78

,�(�

%
H6

7 (

I � �

� M � K

� �

E � � � � �

12���%\B�

�6�%

� M � K

R @ � �

12�%\B��6�%

� � � �

�

�

�

����	
�

�L
�

7.8 ��
8.3 ��

7.8 ��
8.3 ��

7.0 ��
8.3 ��

��������

�����
� mg�M�� � mg�M�� � mg�M��

+!���

����
7.5 mg�M�� � mg�M�� � mg�M��

,"-.# 1,000 MPN�100mL�� $ $

�a7a_NO	

O��!( Z�� G�2�)� * G�2�)� * $

%/�0� %/�0123%�0&�456�078�9&%*:'*56

(�) � ()*�+;<=>**56?

� �M�K%1G+�!�&"@N%`^%,�ABC�D�+,"-.# 70 MPN�100 mL�
�*56?

� E�����CE�F-�%����

G �M�KC7��+PJ+ @4�%�M���12�M�K%�M���

�M�KCaQ+�J�%�M���

� ����C
<%;��=�VW%<X�
>??�B:�DCY@
�Z)�A�

7(

78 ,�(�%
H6
( ) *

%/�0�
� J � � ' R

N

E�����12#��%\B��6

�%

��M�$12�$
()�

0.2 mg�M�� 0.02 mg�M��

%/�0123%

�0&�456�

078�9&%*

:'*56

#

�M�$

��12I��%\B��6�%

��M�$12�$
()�

0.3 mg�M�� 0.03 mg�M��

I
�M�$12J%\B��6�%

��M�$
()�
0.6 mg�M�� 0.05 mg�M��

J �M�$+R@��+�������� � mg�M�� 0.09 mg�M��

(�) � ()*�+�<=>**56?

� E�����CE�F-�%����

� �M�$CS�MH7
>'PQ)�M��&OQ	�%)+TC+�������	


��
$C����������������P�����������	


���$C !"#$%�������&"���	


& ���'����C()����������'*�
+�

, (

� -
������'.C�
/0

( ) 1
%/�2�

� 3 �

� � I ������'4
�2 0.02 mg/L 56 %/�2127��

2��84
�2�

-�9+:��	�

$;$��%I
��I��2�<=�������>H?�@HA

B�(CI��DH���%"���E�;�2
0.01 mg/L 56

(�) ()1��()=F1�4
G ����



?H&A%/�2127��2��84
�2�-

I I

, BOD� ������ , BOD� ������

� � � � (1) �J�
�	
��
��� B ��� I � �� �� B ���

� � � � (2) ���
����� C ��� � � � �� �� A ���

� � � �� �� B ��� � � � �� �� B ���

� ' � �� �� B ��� I � � �� �� A ���

 ! � �� �� B ��� " # � �� �� C ���

� $ � �%&'������ B ��� ( � �� �� A ���

K � (1) �J�
�	
)(���� A ��� * + � �� �� C ���

K � (2) �)(������ A ��� , - � . � �/R01234K	
567��� C ���

� L 2 � �� �� A ��� , - � � � �567����� D ���

M 8 � �9:�;L<���=M8�� B ��� > � � �� �� C ���

9 : � ? � �@M03�K��?�� A ��� A � � (1) �B7C��D��?�� B ���

9 : � � � (1) �@M03�K	
EF��� A ��� A � � (2) �B7C��D����� D $

9 : � � � (2) �EF	
,G�.�N��� A ��� I H � �� �� D $

9 : � � � (3) �,G�.�N����� B ��� - I � �� �� C ���

*J�12@M� �� �� A ��� , H � ? � �K,H0"H3�K��?�� B ���

, G � �� �� A ��� , H � � � �K,H0"H3�K����� D $

O ! ) � �� �� A ��� L M � �� �� B ���

L < � ? � �UL�.�N��?�� A ��� N ! � �� �� B ���

L < � � � (2) �3�ZON	
3�.�N��� D ��� S ! � �� �� B ���

U L � (1) �UL�3�K��?�� A ��� P Q � �� �� A ���

U L � (2) �UL�3�K	
PR'���� A ��� S M � �� �� D $

T $ � �� �� A ��� H I � �� �� E $

� U � �� �� A ��� Q M � ? � �V'�.�N��?�� B ���

I V � �PR'���?�� A ��� Q M � � � �V'�.�N����� D $

�R W, X Y� �J�
�	
PR'���� A ��� � � � �� �� E $

7 R � �� �� A ��� * $ � �� �� E $

4 * � (1) ���,���?�� C ��� + R � ? � �ZI���?�� B ���

4 * � (2) ���,������ D $ + R � � � �ZI������ E $

[ \ � �� �� D $ ] U � �� �� A ���

^ � �� �� D $ J � � � �� �� A 	
�

� 
 � � � �� �� D $ � � � �� �� A 	
�

� � � � � � �� �� D $ � � � �� �� A 	
�

� � � �� �� D $ � � �� �� A ��	


 � �
�����
����� B ��	 
 � �� �� A ��	

� � � �� �� B ��	 � � �� �� A ��	

� � � � �� �� C ��	 � � �� �� A ��	

� � � � �� �� B ��	

� � � � �� �� B ��	 ��� 9$������� !"#$#%&'(�

> , ) � �� �� B ��	 *+,-�--./�0��

9 1 � �� �� B ��	

� 2 � �� �� B ��	

3 H � �� �� B ��	

3 H � 4  �� �� B ��	

5 � � �� �� B ��	


 � � � �� �� B ��	


 � � B C
����


 � � B C
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�6( !"�

#$ �

7%&8 7�J'(�)R

7�*+

��,-.9/012:!R3

�4�;�M(5"M��-6M#$�.(

2708%&9#':'<!;<=

:0>$�'2(3

� � ����

��?(=) >

��?(@) I

��?(?) A

����,-

� � ����

��?(1) %

��?(2) 	

��?(3) )

��?(4) )

��?(5) )

;�M %

5"M %

-6M %

����,-

���

��

���

� � ?

�)�

�*�

�+�
(1)

(2)

(3)

(4)

(5)

��?����

�4� .�J'(�N*BC�D@A+,#��'(�3

#

#

#

;�M

5"M

-6M ����



- ./,B

� 
 �

C D � �

, B
? � � � E � �

E # F # � �

�����%5?#
��

F G H G 0 � 0.005 12H5I 0.01 12H5I
J 0.05 I 0.05 I

R J K S 0.3 I 1.0 I

R J K 3 4 5 4 0.05 I 1.0 I

� L @ K 0.05 I 1.0 I

� 4 . 5 � K J ' 0.1 I 1.0 I

6 = � 4 M L 7 K L 0.5 I 0.5 I

H030MNO4P��D G� 0$2Q& G� 0$2Q&

= $ �

C D � �

, B

� � ?

(3) (4) (5)
� � ? (2)

� � ? (1)
;�M(5"M(-6M

F G H G 0 � 0.0112H5I 0.0112H5I 0.0112H5I
J 0.02 I 0.02 I 0.02 I

* + 0.1 I 0.1 I 0.1 I

R J K S 0.1 I 0.2 I 0.5 I

� L @ K 1.0 I 1.0 I 1.0 I

6 = � 4 M L 7 K L 0.1 I 0.1 I 0.1 I

W R D

� 
 �

, B @ A S � B 8 C D � �

? % 	 1012T �9:T��

� X 2512T I

�=�NT4� 150 pg-TEQ2g I

= $ �

, B @ A S � B 8 CD��

? % 	 1012T �9:T��

� X
9RD#N-�U+,* 21�(;� 50� 10. 286@�VW 119X
�DS�Y��<�*-=C+,*��>$2Q&

I

�=�NT4� 150pg-TEQ2g I

, -.��

B ?@�I

, B @ A S � B 8 C D ? �

? @ O ?@�I'P9 !$2 
 � � �

����



Q ?I�D

, B B 8 1 C D ? �

@AABK 0.003 12H5I


 � � �

�T�4 G� 0$2Q&

+ 0.0112H5I

>CL@K 0.0512H5I

3' 0.0112H5I

��X 0.000512H5I

�0N0�X G� 0$2Q&

?%	 G� 0$2Q&

DL@@4.4 0.0212H5I

�EFG' 0.002 12H5I

EFR50.H3G 0.002 12H5I

-S,$DL@@P.4 0.004 12H5I

-S-$DL@@PUH4 0.1 12H5I

-S,$DL@@PUH4 0.0412H5I

-S-S-$�JL@@P.4 112H5I

-S-S,$�JL@@P.4 0.006 12H5I

�JL@@PUH4 0.0312H5I

I�QL@@PUH4 0.0112H5I

-S/$DL@@6@A4 0.002 12H5I

UBQK 0.006 12H5I

T3D4 0.003 12H5I

U�G4@0T 0.0212H5I

G4H4 0.0112H5I

UH4 0.0112H5I

W�KJ'��*W�KJ' 1012H5I

JZ' 0.8 12H5I

=(' 112H5I
-S&$D�NO4 0.0512H5I
�=�NT4� 1 pg-TEQ2H5I

�4�- B81.�K*V1&�C3>[>(�T�4*BCB81* 21.(YO1&�C3:>(�0N0�X��?%	

* 21.(9G� 0$2Q&�'8Z1+,1& 012C#<(@��-L*: C�K#�\1#G]#�-1�

MG�<WCQ&'8Z1B8D^&NA�C3 
*��X*BCVCX(.�4�/#&:)3

, 9G� 0$2Q&�&.(-YZMB_'2(3

/ ��X* 21#B8#
�#N-.(�K#�-1� 0.0005 12H'_[CG]#�HOCD
G]# 37P5?<WCHQ'M
&�C�;� 49� 12. 236D @�VW 182 X�3

����



- �R`\

, B B 8 1 CD?�

@ A A B K
G*-H* " 0.01 15I<W)(S (�T?*:21U-T*
 " 0.4 1B_<WCQ&


���

� T � 4 G*�*G� 0$2Q&

T W ) R G*�*G� 0$2Q&

+ G*-H* " 0.0115I<WCQ&

> C L @ K G*-H* " 0.0515I<WCQ&

3 '
G*-H* " 0.01 15I<W)(S (�T?�I*ZC�*:
21.(�R-T* " 15 1B_<WCQ&

� � X G*-H* " 0.000515I<WCQ&

� 0 N 0 � X G*�*G� 0$2Q&

? % 	 G*�*G� 0$2Q&

J �T?(I*ZC)*:21(�R-T* " 125 1B_<WCQ&

D L @ @ 4 . 4 G*-H* " 0.0215I<WCQ&

� E F G ' G*-H* " 0.002 15I<WCQ&

- S , $ D L @ @ P . 4 G*-H* " 0.004 15I<WCQ&

- S - $ D L @ @ P U H 4 G*-H* " 0.0215I<WCQ&

T�$-S,$DL@@PUH4 G*-H* " 0.0415I<WCQ&

-S-S-$�JL@@P.4 G*-H* "-15I<WCQ&

-S-S,$�JL@@P.4 G*-H* " 0.006 15I<WCQ&

� J L @ @ P U H 4 G*-H* " 0.0315I<WCQ&

I � Q L @ @ P U H 4 G*-H* " 0.0115I<WCQ&

- S / $ D L @ @ 6 @ A 4 G*-H* " 0.002 15I<WCQ&

U B Q K G*-H* " 0.006 15I<WCQ&

T 3 D 4 G*-H* " 0.003 15I<WCQ&

U � G 4 @ 0 T G*-H* " 0.0215I<WCQ&

G 4 H 4 G*-H* " 0.0115I<WCQ&

U H 4 G*-H* " 0.0115I<WCQ&

J Z ' G*-H* " 0.815I<WCQ&
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