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A Few Words from Editor 
 
 
 
Dear SCCAEPA Online Journal Readers: 
 
 
In this issue of the Southern California Chinese American Environmental Protection 
Association (SCCAEPA) Online Journal (ISSN 1944-8945), we published three peer-
reviewed articles in Chinese.  We again dedicated this issue to water resources 
management.  To sustain the journal, we need members’ contributions.  I invite you to 
submit your work and written materials from your experience.  To make things easier, I 
would like to suggest short articles that can be modified from your conference 
presentations and slides.  The Journal is also open to outside of our association. 
 
Enjoy! 
 
 
Sincerely, 
 
 
Yue Rong, Ph.D. 
Editor-in-Chief 
SCCAEPA Online Journal 
June 2010 
board@sccaepa.org 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer 
 
The company names and any trade names of a product mentioned in the articles of this 
journal do not reflect the endorsement of the Southern California Chinese American 
Environmental Protection Association (SCCAEPA).  
 

Copyright © SCCAEPA.  All rights reserved. 
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)* + � , - 	. / 
�0 1�2 3 4 5 	
�6)7 8 9 �:	
��
; 1<

=>�? @ A	B < � , �	
C ��
D 	. C �E F�G 60HI J A	
�
K L D M N O P �Q :��
AR S T U V F�:- W X A5 	. �2 Y Z 	[ \

] ^ �
A_ ` a T D 	B < bP �C �� c 6de 	
��
; f g 5 h i < j

k �l Y 	mK no p �q r s t Au1v 	mw xg 5 y z �\ �{ 
6)7 |

	
���:D } ~ � � � � �� � � K � [ � �A� � � ��� � � ���� �

�A� � u�� � k � 8 9 A_ ` )7 | 	
��� g A� � A� � � � 0 � � �

��   ¡¢ £ �¤ ¥ T ; ¦ � § ¨ © � ª �« ¬ 6­ ® 	8 9 ! �:	
��
;

f g 5 j k �
p ¯ ��l Y 	m0 ° ± £ | �² ³ 6́ � uµ ¶ �· ¸ >¹ Ab

P � º ��»��	m	
��8 9 �:A��� �¼ � � ½ ¾ ¢ £ �¿ � AuÀ

Á Â Ã µ Ä Å Æ Ç �È z v 1É ��»��	m	
�8 9 ��¢ £ �Ê Ë 2 Ì Y

�Í A\ Î � Ï Ð 6 
 
 
� � � � � � 	 
 � � 
 � � �� � � � � � 	 
 � � 
 � � �� � � � � � 	 
 � � 
 � � �� � � � � � 	 
 � � 
 � � �   
 
��| 	
���:; 1̈ © Ñ �? @ A� � { � �Ò V ' �8 Ó � Ô 8 Õ Ö :�

� �� �×	
�uz Ø��Ù 
� Ú 	. Û� 5 Q :�Y W X :�AÜD ��|

- 	
��V Ý Þ 8 9 �:T ß D � < h à á â 8 Õ �Az ¢ £ D ã5 )ä �K �

å �A	. ��
æ ç è p A)* K é K ê ë ì a ��
AR z ¢ £ �- � � í �

� � Y �î �9 ï Y K � ð � AÖ é V ñ ò �� Y � � � ó g nô Aõ ö g ÷ ø {

ø ù A��1v 	m< h à á ú û ��� ü ý þ uÖ :�6 
 
� ���	¼ � � � 2000>�3 � � � A��ü ý 	 
 0 Ö :�C �G5 3,460
� �� ×G 13 � 
 ¢ � ÛAì � 833 � �� ×G 3.2 � 
 ¢ � Û{ � 	
�A� E
C �F� 24%6R S A����l 	�� � (National Geographic Society, NGS)��
�A�� ��	
�E � FG5 330 � � �� ×G 1.25�� 
 ¢ � ÛAD  �	
. �E F� 20 x 30H6�� �E � 1 66�bP � �� � 3 ×USGSA2008Û6
�� �G1 46%�)ä � � 	
�� 5 Q :�
, �� �� � \ �� 3 �	

�G� 37%6 �� �G1V � ò �� z =� � �ä AR S 	 >G1 50�ä � �
ú g AÄ v � � D � �G� =k l í � �  �! z �" =�í # $ g ,  ��G
z =% � �& l '( 1ò �� 6��Ö :	
�) k �D * + W X ,  �G1 38�
ä � 	 
 [ \ * + W X :�G 2.2 � 
 ¢ � 6 
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��� �� 2000> >, - . :�F3 � ×� /�� �
 ¢ � Û 
 	
� 	. � E :�F 
 C � 0�* E F C � 0� E F C � 0� E F 
�� 315 5 320 992 231 1223 1306 236 1545 
�� 57.6 0.6 58.3 87.8 47.7 135.5 145.4 48.5 193.9 
* 0�bP :- 1 2 9 3 Y 4 5 :� 
 
 
u � 50���A������×/ 
�4 ��Û�	
�ò �F5 ) k A	 

G6 =� � �
 ¢ � ×D /- 7 8 /�9 : ; < ��= =8 � �
 ¢ � �! z

HÛA���	
�ò �FG�  �E F�� > ? z 6���	
�� , - 515�
V � K ¡�	
�@ 	�AE FG 10,485 � 
 ¢ � Aì �z A / < �@ 	n/ [
\ z ØF��
A1 30 k �@ 	�	
�D 0 u	m�� � \ ��bP { 
6Ü
1v B C D �	
�@ 	E �� �Fj V AK µ �- C �F ª Ö ? � G Fµ � ×0

HÛAI f � �ý K ô � 5 C �Ö :6��1É J K L �  �n�:�	
�E F

u 1,764 � 
 ¢ � Y 5,551 � 
 ¢ � ? M 6��	
�Ö :) k �T D * + W X , /
- ��J ��N O 		mD O P �P Q Y �R S T U 	×5  �[ \ ! z A ��R

Y P Q \ V Û, 	
�D W 	mbP �W X :�{ 
6 
 
��/- �Ò V ' X J , Y Z [ - \ ,  �] ^ Ñ � ,»_ ` Ñ ¦ 1= 4 � � ¹ . ì >
a b F> c d K . e ,/- �»J �»��f g h 	m>a b FL 350 i � I J , »
��f g h 	mj k f g h ¡� �lG1 1= 8 � �)ä (�  ��)ä �z A ),�
- 	. ��p ¯ , W 	mbP � m S n �
Y 	
�(	
��:FG� E F�
40%)6  
 
� � � 	 
 
 � � � � � � �� � � 	 
 
 � � � � � � �� � � 	 
 
 � � � � � � �� � � 	 
 
 � � � � � � � � � � � � � �� � � � � � �� � � � � � �� � � � � � �   
 
bP o p ����
� q ! 8 9 �# r D ����
�(Department of Water 
Resources)AÄ �# r D u 1956> 7s 5 , ��t � u v g 
 �Auì g 
 á � A
O w D x u9 � ��\ ���y z A{ | I { \ �} ~ A� L Y � � � 1��
�

ì n:{ � � )ä , � å Ñ } ~ �� 2 6����
�ü ý �� � G 2,700)A>
{ � 10 � �� 6W �o p �� � � uj k �1Û�N V O 	m�� � A2Û �
1,200 k � �� �  A3Û	¢ � � ¿ � A4Û �\ ���³ � Ý q A5Û�¼ ð
�A6Û\ �� �� � ! � � ¡6����
�_ ` � ` � � 	¢ \ �J K [ \ �
� ! s � � � A! � � 	¢ � � � � 8   1É � � ¿ � A¡ ��:� 1É ��
�

� � ¢ £ ¡¿ � 6 
 
R z �! ��
1É �J K D ¤ ¥ - ��� � ¦ ���
(¼ F)§ ¨�(California 
State Water Resource Control Board)AW �g 
 - 1967>Aa �ý Ë D ���©
�Aì ª ô « § ��! � � ¥ 
" �	m�¼ F§ ¨�(Regional Water Quality 
Control Boards)� º �¼ F� � �½ ¾ ¿ � / S ×� � � A2007ÛAW �� ¬ K ­ 

§ o p �© º ® ��© ��J Aì � p bP D ú 
 ! � ¯ ��° Ø��© 2 � Au
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� � �© A�¼ F! �� � �_ ` A) V ± ² 	�:Y 8 9 ��
{ � � ³ � V ´

�} ~ 6 
 
} P µ Ú �D A« § / < % ��� � J K / S A� 1j k v � � # r Y ��  ¶ ·

Ï ! Y o p 	
���� q �̧ 2 ½ ¹ 6u»��	mAdV º � \ ��(MWD), 
	
�» W �(WRD), ¼ l��  (OCWD)6 
 
� 	 
 � � � � � � � � �  � !� 	 
 � � � � � � � � �  � !� 	 
 � � � � � � � � �  � !� 	 
 � � � � � � � � �  � !  
 
�� 	½ A	
���Ô D Ã µ z � ¾ ! 	
�ò �Y » W ¨ É �¿ � À Á ×� Â

�Y )¿ �Û{ ¦ � | 1± �	
��
�1Ã � Ä Å 	�:6	
����° P

Æ D Ç � È É �Aã5 	
�D 1± �� Â �
Aì � F�Ê - a b F×	. �Û

�k Ë A] ^ �
�Ì Í � ² A� � 1ò �F�k Ë 6�- * + W X :�A¿ + Y

Î ÏS Ð :��K � å �A| ��
�} ~ ø { ø V AÄ Ñ , � å Ñ �} ~ Y 1±

�
�Ò Ó Ö é )* K é K 4 �� Ñ À Á A/ Ô � } ~ ! \ V �- Õ 6T ãÀÔ 1

§ 	
����Ö × 6 
 
	
���D z �M N Ø Ù �� 3 ¿ � 6Ú Û } P ¨Ø¿ � ���� q Aï Ü ��

ü Ý A	
���D k � £ �AbP j k �� $ A¾ Þ A ²̈ A� � Af ß ¡̧ �

� £ 6 
1Û � $ � £ �D ¨Ø	
�@ 	���) É à �z � Aa D uÌ > � L � Ñ á

â Y ì ã ä å æ 
A{ � _ á ç ) � ��¢ è �z �µ � 6u��é 1z �3 z �

�	
���¾ A� �	
�@ 	���º D �@ 	ê � :�� /� _ Ï ! AuÌ

> Ð ë � ¢ �� Y © 2 �U ì < A0 ¦ g �í � 6� $ � £ �Ð F| ¨ É ²̈ �ú


 Y 0 4 :�î � º ï � Ê ØÆ �� :6 
2Û ¾ Þ � £ �dR ½ � $ � £ D Ê Ø	
����V ¢ ` Y U ÷ ð ñ �ò Aó

¾ Þ � £ ñ D ì � ô ! � õ Aa ö � � ) % È n ï ÷ t ��© y z 6ãÀAø ù ú

û � ü �	
���º K ný þ 	P Ì > Ð ë � í �� �	
��© ×1v å �


A� j k 	. ��© Ûy z 6�- K _ � ü ��© ��u� ì ¨ ���   A� �

Ê Ø§ 	
�@ 	��Ý q �� ü Y ê % 6Ã N A	
�@ 	��Ý q �� P £ |

ì a ¾ Þ y z �d� � �   � L Aò �� m? M �� � A	
�@ 	� �F� Ë A

	
�" # m�� � ¡6 
3Û ²̈ � £ �d� ¸ 2 ½ ¹ 	
�@ 	���A° ± 1z 	 $ 
 � 	 ¾ è A�

�# r A� Á Ý ñ A/ � õ ��� q � � £ �� � Y 3 z 6@ 	��# ¨n/ 1K

_ � ü �A) f � ¢ � 
 �� t ABÛf ¾ '�� � � ØACÛ� �; 1�¾ Ý Ad
¬ ¥ m© ¾ A	
�» W © ¾ A	
���¾ è ¡6 
4Û � � � £ �	
�@ 	�1Ã ��D U - | 0 u@ 	� Ñ �Ç 	¼ � � �Ì

> ¤ ¥ �U ì < 6	 �@ 	��� q ° ± P § � �AÛ@ 	] ^ �m�/� ABÛ
] ^ �FACÛ� Ñ ò �­ Á �/� ADÛò �F� ì � M > c AEÛ	
��¼
FAFÛ	
�� �FAGÛ0 ò ��:�/� AHÛ� �� � i � 	¼ � r AIÛ
� �� � � AJÛnô û g 	
�" # �" # 
AKÛ0�F ª A¡6 
5Û f ß � £ ��� { 
D 	
�@ 	���U ÷ � õ A) � �Ý q dé 1� �
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��� � � ¡- z � � Ç 6© Â AÝ q �T V W j k | ì ã�� ð ã� ø ¾ � Á 0

� Ú �� ã � Ú � L 6� ���Ý q º ° ± D u� $ Y � î % � � � ê 1f ß � õ

�6_ ` Am� Æ ¿ � ! 	¢ Æ ¿ � A� å U ì ­ Á ! � 1­ Á ð û ��� { 
V

10 m� 6 
 
� 	 
 
 " � # $ % & ' ( )� 	 
 
 " � # $ % & ' ( )� 	 
 
 " � # $ % & ' ( )� 	 
 
 " � # $ % & ' ( )  
 
�- 	
��� FD 1± �, V Fø ± ¨	ò �	
��  ! 	
��/
a , � �
F� Ë , 	£ " a , C �F ª ¡z � ¾ y z , õ ö } ~ � �F�K � � Ë A5 # k 	
8 9 �
� T S �$ ÷ ° Â  ! % Æ � � A_ ` T � n 9 V F5 ÷ & 	
��© �

' ( 6ãÀAÔ ° ± 1z 
 	 �¾ Þ � Ý Ø{ ¨G! Ý � 	
��
�8 9 ! �

:A/ ! ¦ � ­ ® Y Ä Å �) Æ � � 6 
 
	. �! 	
�AE �º D �
AÜu��ì ���¢ ü * + Â K _ 6����¾

| ��� ê �	. �Ö :�, - µ � 1~ ï Ü �Ý ØA� ��� ê �	
�Aì Ö

:�Ý � * ¨ © Ø Ù A6 . � K A1d
� Ñ � ü � 
 
1. < / 	T © �< / 	T © % � 0 � )ò �ì 	T / 
0 1 , �	
�Aì ò

�Fé 1± ¨×« M ì 	
�@ 	; �¾ '� Ø§ ò �FÛ6? @ < A2 	( 1�

) á Ã µ ò �	
�/ 9   © 	�f ß A} ~ f ß �g Ñ A| \ �F�} ~ å �A

Ã N 0 u�³ mV º Ã µ 3 ú V ñ \ �¿ � 6Ä Ñ � ü ���uK _ :�� /o �

)? M K % È 4 5 � � Af N � T S ' ( AÜu�
6 Ì > 	mY 8 9 � ² 6 ù �

	mAD z Ñ 1Ã ���� ü 6 
2. ¾ Ø�7 © � ���¾ Ü Ø§ 22 �̧ 1¬ K � ô ���	. �J K Y ¬ ¥

mAì �1v J K T 8 1��	
��� © 6 
3. ¾ '� Ø��F�	
�@ 	� ��J > �	
�@ 	; �¾ '� Ø� :
�� /���F×Ã N º D ã5 �- 1�© ' ( A�  ! ¾ '� Ê Û6Ã µ ¾ Þ 9

:A¾ '� Øz �	
�@ 	ê 0 1:�� /�>��FAõ µ Ø¬ K # r ×	


�E �Ûo p ; < W = Ê �, N ½ ¹ 6	
�E �o p > E � � /��F�? AØ

� > @ ^ ¾ '6¾ '0 Ý Ø�ò �Fn�	
�E �A © >�a b F� 	
�� F

A B C å �o � Ë 6 ��� 1 20�¾ '� Ø��F�	
�@ 	Aì �D V J
> /- »��f g h 	m6 
4. 	
����� ���J > 	m�	
�D ��¾ µ Ø�¬ K ��# r {
��Au��1 9�Ä E �¬ K �AR S � 1= �# r T U F G § ¬ K ��© 2 6 
5. 	
���� q � ��� � Ý Ø§ z 	 � 3 �� H AI � 	¢ � � � �}
P ¨Ø	
���� q 6��¾ �7 10750 J K ×L 4 AB3030�t è ÛÝ ØA¨
Ø� q �	¢ � � z M u v AÔ ¸ 1	
�» W ��ª ô An/ � ¾ N K :- 3 ú

	
�8 9 ��¢ £ �­ Á ×dò �A» W AO ��P A� �¼ ¡¢ £ ÛA �1

160�# r 17 Q � AB3030	
���� q 6 
6. 	¢ � � ×lAÏÛ�Ý Ø����¾ 'I � lÏ� � | ì 	
�¹ Ö ¹ �

�7 © 6R e 5 S A1 12�l¨Ø§ 1É 	
����Ý Ø6ÜD Ä v Ý Ø�©
2 � � � Æ ¼ � K D · > ï Ü 6 
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�@ 	�� 3 � �  
 
	
�ãì � , - 	. / 
Aì T S A� � A] ^ A� , � T k ãU 0 § ¨Aã

ÀAP V ­ ® 	�:! 1Ã ���	
�A° ± | ì T S A� � A� � M > c ¡¢

£ 1M N � ª �§ � AÄ T D 	
�@ 	���° P �ý [ J W6 
 
�Ç 	¼ ® l Ã N + 	
�� , �	m4 5 	
�@ 	A1̀ n+ z �6 V �@ 	

X > 5 Y � ��×ZÛ@ 	6Ä v @ 	�Ü ØD � �ì �
m�� A� i 	¼ J

WA� �� [ ¼ > c ¡P U A@ 	? M 1ï Ç �> \ i P Ao > �] A@ 	? M Ã

N Ã µ �J �Ú ª ä ^ À̈ Ã 6	
�@ 	�] ^ �{ 
bP { � 	. b _ ��	

. ¶ · ` ª 	
AZ ! a m	b �a ý @ 	�	. Y 	
c � | 	
�] ^ A	.

�(W X :�Ad � Ae f A�gAO �� P ` h¡)̀ i ] ^ A< j ¨ Z	 
�@

	 � ª �	 
�¡6z �	 
�@	 	 � �Fk Ë �Ê -W@	 ê � �k 2 � [¼

�l m V � A� � � ü Y�² A�� �� n ² 6�Ç 	 ¼ ® l n /� � 	 
�@	

�� �� n ² A� �o A	 
�� , p q ×r Ù o M r Ù ÛA� � ÚW@	 �	 


�� �F6_ `A� � |ì Z! 	 
�@	 �O ª YO ÚFA	 .̀ ª �FA/�

W@	 ê 0 1 ò�F�L � A�	 
��/�Ø �s |AÔn /L � ÚW@	 ��

 ��F×u� � @	 Ä Å n � � ý [ 
�) V ò�FÛA0 1 < t ¾' � Ø ��

F�	 
�@	 AºDu|@	 �  ��F� ¹ u X L � vâ � Ú�= Ê 6 
 
�	
�*+
�%,-�	
�*+
�%,-�	
�*+
�%,-�	
�*+
�%,- 
 
/-_ z 	 
�@	 �	 
�n /u@	 � � ê K_ 	 m� w A_ z @	 ê � ò�

�0 ò	 
�f N { �_ z � �� ×o ¨ Ã �k �� �� ÛAÄ �̀ ò��? M Ô

�T S � Y� � A5 § � Ë ÄÑ � � Y# 1 Ã �� :	 
�� 
 A1 v x̀ AK

_ :�� /? M n � � � y } P Y:�� w Ä � M u� �¾Ø ���FU ì < �

¹ � � w xz È 6RSAuf ¾' � � µ ��F�@	 ê A� ò�� /�ò�Fº

; ï Ü iØ Ad{ :�� /ã { Ñ ð ã ì ¾Ø ��F© >é 1 :$ AÄz k | J >

n /z È ^ ì a :�� /AÄv z È V ºu:�� /? M � 
 � ¹ Ag z vß } @

c o p 	 
�� ���E � }n 6 
 
�	
�	
�	
�	

. / 0 �  1 2
. / 0 �  1 2
. / 0 �  1 2
. / 0 �  1 2  
 
	 
��� 
 �� �A« § �F/SARSz �j O P �� ~ ÔD|�¼ �; |Y

� � AdR �¼ ¦ K� :��Ý v A� k ��T ø ¾Ö :6� � 	 
��¼ �; |

b P > ¸ �� � �1Ûm� Æ �¼ ; |� -� � � �� 	 ¼ � � � ub P 	 
�@	
Ã µ ¬ K � � â ü ­ � �; |��� �2Û	 mÆ ��¼ ; |� -� � V \ �# r
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« § � Â � � �� S, S [ � :T Dz � ã U 6) * 9 �z v � Â � u�× S [
' u1 Ü å æ 
,�S H> � º H�� � �!�H� [60 / � ��� " # [L k
§ z 8 ,�Ü � 2 � Y	 
�¶ · � ó Ñ ×S [S Ñ � � > � " # [6 
 
7 Ë ,H ® > Î ¢¾� s |d ±ä 6�� � � Ã µ � � ¦ ¨ Ø > Î ¢¾, Ü KØ > Î
¢¾s |d ±ä 6À ä � ��Ø 6�� � � " # 1 # H� [N É �H® > Î ¢¾5
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· ¨ 9 : > Î ¾(Gas Chromatography,�4(GC))6Ä Ñ ¢¾D� :1 # H� [K_
�� 9 ² Yç � �; ¨ Ê � ² � � � � > < ÚK_ �H� [6� � EâU ü ª GC
v, + � 1 K_ 7 ñ � s | � > Î Ä Ø ÚD = Ñ H� [6N É � s | � j k > ? #
� H s | � (Flame ionization detector,�4(FID))Y ¥ F¼ : ç (Mass spectrometer,�
4(MS))6FID : � � �¢¾Ö K_ �H� [] �K_ � # � ° : , Â @ |F # � °
: { Ü Ø D= Ñ H� [6ã À ,FID ) â :-�� Y§A ? 7 �È � H� [6MS :
3 � ô F B ­ H� [ Ö ì > � � T S K_ �¼ : , Â @ |F > � ¼ : 7 ñ { Ü Ø D
= Ñ H� [6 C Â ¼ : 7 ñ D 	 z �H� [�y z � Æ A¸ � K� D = , ã À MS
D¹ Ü 	 > Î Ú= Ñ H� [�) � ¢¾6H® > Î ¢¾�s |d ±ä µ ù �X ~ -

É Ï Ð Ç ï ( % & ,2007(2))6. 2 D�� f g h �¼ � � � ��� � � " # H� [
H® > Î ¢¾�s |d ±ä �z C , L \ Ï Ð 6ì � EPA¢¾ 8260D· ¨ 9 : > Î
¾�< ¥ F¼ : ç (} GC+MS¢¾), EPA¢¾ 8015D· ¨ 9 : > Î ¾�< > ? #
� Hs |� (} GC+ FID¢¾)6 
 
76 , � �¢¾6d R 4 E Ü Ø " # 9 S ,
z � ÔD � �6 2 � � � ) ¶ · �¢¾
© Â D ³ � " # � 2 � E Ú{ � � F G � � q 6Ä Ñ ¢¾z S ã H < B 6 r , 6 â
:-" # [ï ² 6 �> c6 � � �å æ 6ã 5 �� ¥ -�· q � 9 Æ 1 # H® " #

[, 2 � � · � H¾,}: � ù · Ù å � � 2�¢¾� 2 � I � � � Ú ó v � � 9 Æ
" # [�¢¾, � j 1 Ã 61 `5 å � Ã o , T n u 2 � Y	 
� J X � : b �	 

�£_ ` � ï " # � · Y� % q 61 `��: � · ª ��¢¾� î � 9 Æ " # [

(C d�)�K 9 Ã o 6	 
�� �/ ê ) N :�Dò�� � � H¾,}³ " # ��ò
� 	 .,:� ý � ò � K · ¾ ³ � � 9 Æ " # [ � � � L �; o : M 3 � Ð Æ !� }
¢¾ ³ " # [ � � � � } � ! l m < 6 « § Äv M 3 Æ � � �¢¾S, ü ý � 1 �
ª Ü H ¥ , C dµ Ü H Ý ( � Ü �)(H2O2), Û Ü (O3) o � N O P (KMnO4) ? 7 , ³ ��
" # [H® Ü HQ 6�1 :S�[�ô FC dÚSP �O " # [�H® > � 6) v

�1 ×S [> � ¾6}1 ü ��u" # �2 � Y�� �ª Ü · A· Ü H� [o ì a

×S [Ù R [¼ · � � Ñ ×S [S Ñ � � > � " # [6© " # [ï ² ù � z Ø �²

`,� n /:0 [ ��� Â � S ¾�,}:�Â i�×S [�� > � " # [, � KD m
) 5 � ¹ w 61 `¸ Ñ � �¢¾ � ï { :/[ � Ã o 6 ¿ < 0 t , � ��� " # [
n T U 5 [�¢¾(} � ,ò, ó Ù ,� ý ,¡),H ® ¢¾(}� Ü H ¥ ,ÚS P ,¡)Y S [
¢¾(}� Ü ,�× S [ R ? ,¡)6Äv � �¢¾Ã N P f µ z �` M < V Ñ �µ �
õ ö ã H < ² r 6Äv ¢¾n /u� � � 1 Ã 	 � ù " # [� ï ² ,Kµ Kô $  
� « � ) vz �" # [> � 6 
 
7� , � Ñ � L 6< £[ � " # � �¢¾�Kn / ³ � > ? � �" # [ > � º � 	

 W �Ú{ 6ÄEu � � � X ? ý ,ÔP � L z 
Äv u� � � � Y & " # [D l
�|) 2Y� � û g � Z Y o £� ,} � Ñ � L 6|) 2 � Ñ � L j k ) * S Ð
� Y� � � Y & " # [· [ �n ô Æ ,KS � � L ) 2\ � � ª , ¶ · L �� ª ,� ]
^ · [ � ª �n ô Æ 6�� � � 1 ï ² Ï Ð Ý v 6|� � � Ñ � L KS� s Ì � �

� Y & " # [ ï ² ! � � � � Ï Ð Ý v 6 � Ñ � L T P Ð ë � ³ m w ¼ � � ë ,Y
I { 2 	 � :7 ñ �:ã 6 
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. 2: ��f g h �¼ � �� |�� > Î ¢¾Y) � > Î s |d ±ä P ~ (2006) 

P ~ �) � > Î ¢¾s |d ±ä 0> Î ��� H� [0 > Î ¢¾0

2 � Eâ0

4×:_ � ` 60

4µ 3 _a 3 60

�Eâ0

4 × : _ ¿ 60

4µ 3 _ ; 60
�4 K 2 / 7 2 / 2 60 b c = ¢¾d ?e @ 0 F0 @ H f 0

§�4 5 - * 7 2 / 2 60 b c = ¢¾d ?e @ 0 F0 @ H f 0

©U �4 2 5 g 8 * K 2 / 7 2 / 2 60 b c = ¢¾d ?e @ 0 F0 @ H f 0

8 §�4h 8 * 2 / 2 60 b c = ¢¾d ?e @ 0 F0 @ H f 0

§ U = ¨ ©ª 04 D 2 5 g 8 * 0

5 2 . 5 + ) . 8 0 K 7 5 8 * 0

2 5 g 2 . 604�4i 5 9 b 60

b c = ¢¾d ?e @ 0 ?0 F0

= ¨ © � � Y 0

45 2 . 5 + ) . 8 0 K 7 5 8 * 0

) * L - g - * 604�45 9 = 60

b c = ¢¾d ?e @ 0 ?@ 0 F@ 0

§� 4i 2 5 g ) / - * 600 b c = ¢¾d @ F f 0 F@ @ @ 0 f @ @ 0

©� 4b 5 g ) / - * 60 b c = ¢¾d @ F f 0 f @ @ 0 ? f @ 0

�� !�H� [ E �

4!( A j!( F?60

�� k ( _l m n ¢

¾o0

F@ @ 0 f @ 0

*GC }· 2 9 � > Î ¾(Gas Chromatography ��4), FID } > ? # � H s | �
(Flame ionization detector��4)6 
À .Ñ Ç n u< � é � : 
www.waterboards.ca.gov/losangeles/docs/LABREQ9-06.pdf 
 
 
7 Å , � �vs | Ä Ø � � è 6� � � Ê Ø � � Ý v 6 � � Ý v D/ 
 2� � � �
�K F Z ) 2 � � 5 Ð F, � KD/ $  � « � ) v z � " # [ > � 5 ü Ý 6 � �
Ý v � ¨ Ø Dz �� � ! 0 } � ��- Õ y z 6P � �� ú û �² ? . ÄE k �H
ä é p ? �� � ÔP u	 z �� �	 w � ÚÄE�Ê Ø 6� �$ g v, � P f µ Ì ¯ ,
�� � � 9 � è ¯ ï ¨ 6Ǟ ï ¨ U :-q ¹ + ,Kw T + ,�� r ¹ + ,¡, ¶ Ì ï À
	 é 1 � � y z § 6Ì ¯ 1 % � , z D� 	 �Ē ï 2 � , 	 
�Y 2 � · 2ï ² a
ù � n / · � � Ý v 6 8 D @ Ð ù ¯ 6 @ Ð � �� R + � [ \ , � � � � � � �Y
s �t � u v 6� �$ g � è ¯ ï ¨ � 9 v, 
 �� � � �è � ÔÀ � X 6 
 
s ) ts ) ts ) ts ) t  
 
� � ,� å Ñ ��P Y�� �� R ��Fz Ø �|� � " # å �Ù 26÷ Ç � È §

z v � � Ô�� R �̀ h� �! " # $ �f Ì 6� � 1 z �§ ) ½ µ z Ð ò : "0 [
� � d u ADuº å 9 S ý , ô � Ú â © = � �) "6Á Â ÷ Ç [ � �� � f Ì ô u
` h��� �� R � � 	 
�� 
 9 S ? ý , [ \ ^ � / Î � uì ¿ � � � Ú�
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â © �= � �6 
 
 
� � ó ï : uÀ .¦ � õ w Y ö É � � � ÷ ) o p ,K� .� � 0 ¿ � � /, � � �
� � � � �f g h �¼ � �� �õ w Y� î 6 
 
 
! ø : � � |� � � û ü Y�' û ü |À Ç �t v �ú t.¡ � ø 6 
 
 
Ï Ð Ç ï  
% & (1), �� Y	 
�" # : � � �� � MTBE � ÷ tY ¢ ´ , ­ ® | ³ ���
 ,2007>å ò 7 1�,67w6 
 
% & (2), �" # � L Y � �� HÌ > Î s |d ±ä uÊ î � �� :, ­ ® |³ ���
 ,2007>å ò 7 1�,76w6 
 
Musts for USTs: A Summary of Federal Regulations for UST Systems. EPA 510-K-95-
002 (July 1995). 
 
Dollars and Sense: Financial Responsibility Requirements for USTs. EPA 510-K-95-004 
(July 1995). 
 
Straight Talk on Tanks: Leak Detection Methods for Petroleum USTs and Piping. EPA 
510-B-97-007 (September 1997). 
 
Financing UST Work: Federal and State Assistance Programs. EPA 510-B-99-002 (March 
1999). 
 
Underground Storage Tanks: Building on the Past to Protect the Future. EPA 510-R-04-
001 (March 2004). 
 
Operating and Maintaining Underground Storage Tank Systems: Practical Help and 
Checklists. EPA 510-B-05-002 (September 2005).  
 
FY 2007 Annual Report on the Underground Storage Tank Program. EPA 510-R-08-001 
(April 2008). 



 25 

� � ��  
 
% & û ü  
�0� -� � �� � � � ��¼ § ¨ � �� f g h > � ,D	 
�" # � $ Y� �
J �â ü f �, b � �� 	 
� � g̀ h" # � $ Y� �6% & û ü � + -_ x 	

y V ® 	 ��� � ¬ + , � ® ü ® /6? @ � � � z < � � ��
 V ® � � ­ ® �
ü ® /, � � � � �� � � � ��
 V ® f g h > ! (UCLA)� � � � ­ ® û ü ®
/6% & û ü ¬ + ¬ Ñ D1 # H® " # [u2 � Y	 
�� �" � Yº H�� �6

Æ�¬ Ñ �j k 1 # [> Î H® �% Ì { > Î â¼ § ¨ YÜ � � � , � � 3 � �® , 
� � � Ñ � ã ,�2 � Y	 
�� � " # � L 6% & û ü 1 20>u� � ¹ + �¿ �
f Ì 6� � ���¼ § ¨ � �� f g h > � � |̋ } g Ô~ ˝Y )̋ � b � .�~ ˝6
�0 2̋ � Y� � [" # (Soil and Sediment Contamination)˝Y �̋ � � � > Î
(Environmental Forensics) %̋ ÷ ¬ + _ ¹ t v ñ � � Ù 
 �� b � 6u 2004>, 
% & û ü � � 0���
 V ® f g h > ! (UCLA)! Á � |̋ } u! � � S [ § & �
� b̋ � 6u 2006>Y 2008>, � 0© á 5 » ��£ ) � � � �b � 6õ � 0»
��£ ) � � � �� < ¬ + Ù 
 �b � 6 
 
 
' ( û ü  
� � � � [ � AÚS 	 hX � � �$ m� �Ï 6FE � d xFE d A >ÔÎ h�� a V ® 	

¼ �A> � � ® ü Y� ü ® /6FE d A xFE d e>0¢ h�� a V ® 	 ¼ �6FE E > >�

+ -� � » ��V ® (USC)	 ¼ ­ ® �A� û ü ® /6( 1 � � �� � � � �� �
� 9 ��� + 	 ¼ 	 �½ $6?@ @ @ x?@ @ ?>A� 0�� � » ��£ ) � � � ���

º60?@ @ f x?@ @ � >A� ' � 0�hX � �Ï ­ ® � � � ��­ � � y 6?@ @ � x

?@ @ E >A� ' � 0�hX � �Ï ) ¼ � � �­ � � y 6?@ @ e>ï A� 0�h�Ï �

� � Ê î � ´ ¬ l & ���� y ¬ l 60

0

FE E @ xFE E A >A0� � � m 5 0 � � � ´ �  A� º� � � � ! � L 6FE E A >ï A0

� ���� � � � � � ¦ f g h 	 m�¼ � �� 6ü ý � 0W� �� 	 ¼ 	 �J K

b � � ® 6u��� � ¦ 0ê Ab P � º� � ¿ � � ��� � ¾Ý� Á ¡¿ � 6¸

2¿ � â ü j k �F6 � � � � ¼ F� L A?6 � � 	 
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 � � ! $ �A> 6 Î m
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