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���  
��� e!���� �� �	:�$�K '�7� $����E �-�   ���� � �'�>#�	_�U� �;�G. 

�� ���� .����  4�;������
8  �J
_ �# 	�4;�� �: ��  ��� �f@� 	
H�  )&��`> g: �#��	��  �;5 .� #5
� �&G�# F�'�>#�	_�U�  4�;��� #5 5!E!� 

'�# 	� J4h7� ���� �� �  �;:f@�g: �'#  )&��`> 	��;�� 	�� ������
  
8�J
_�	�: �# ��� 
 C
��� ���  ��� .7�E ��# ���HJ8� �# � �� =5�*&G�� #
 )

Ke C���� ���7�  )-��� C85  4�;	��4&7�T  ��#�%�  4�� )� �� �
��� 
� #5 =�	����� Qe��� 	&%�>5!-� S_%� �� F�&�; )E�!� ��� �U .� #5
 F��H� �

=�!Z #5  4�;���  i�	�&G�
 Qe���  ��>  �*' � j!N�  �*' (�,&'� )-!-
-5 )� ��>�&%' S��� ���  
=��  4�;&*'�� $W_%� 
�� ���N�5�7&� 4 

�	�4� ),N�� 
�G� =�� 5�V .4�	��G��� �
=5!-� Qe���  �>!�E  (	&���	4 �� 
� 	%'�>5!-� 	&%�������  4�� �� �
5!-� �� ��>�  4�;�K/�' � �����
6W:  4�;O��� ��E  	�&��4� #5 
�� F�)� U�&�; .�� )��'	�
 ��  ��� �

#�5	� )'!�' S��� �4����
� �G#	��G#  �>��>5!-� )� ���  ��  ��� 
 �
��*�# �;�� #!a�� )� ��� �
>5!-� Y���G�  .� #5
 �� =5�*&G� �&G�# F

�;5#��'�&G�4'��E 	K&7� ���J-�  �G�� .7G�� 	� 
� #5 )� �G� F
 )R��&� F
k!:�	l&�� $��4 	; 5#!� #5 
�� SZ�	� �� Y
5!� =5�5 ���  �� � .  
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��� ��������
  
4�	��� m	� 
 #5 ��� �
),N�� Y��� ��&�� 
7k ���G �
  n�%� �

G#	�� !�5 .�
&G5 #!a�� )� $����/� F����7k )� � 5!E!� �
G#	� �� (��&Z� 
>5!-��5 ��� �G #
� O�V'� �� >�5	 .4�	�� 
#�: ��&�� #�� F
 ��E ),N�� )R�
;�>��>5!-� �� �  4�;-��&Z����' �-�78 �� ��  4�;�K/����#� 5#!� ���� #�	/ 

�� >�5	 .  
7k��� �  4�;�
��	����	�  
8�	gE ��� ��
=	�� m!' #�5	�4  4�; O�V'�

��  )&8	>
=�� �;4 )&�`> #5 ),N�� #5 =�� 5��� #5  Z (�Z�' 	k��� J
 �
G#	��5!�  .  

����� 
�����  
#�5	� )'!�' �4#���+'  S�Z4)'!�'   �;��
�# )� ���T �-!T�  o� O�V'� 

5!� .#���+' L	X4)'!�'   �;��
&Z �� H�_��� 
 ����� L	l� #�K_
 �� �7� �
�!� )� L	l� #�� 	;��'!� )&��  .6#  4�;��� !�4L	X � )� )&�� 

!-� m!'>5�-�'� m!'  �J�$�*&�  �G� .#�5	� )'!�' �� SK/4-�78 ��  4�;  S�Z
�� ��!G (�,&'�
 ]/!&� �!�5 .  

������ ����  
)'!�'  �;��
��5 #5 �4 C�2�4 #���+'  S�Z �/5 �� 4 �� �: �'!� 

-��&Z� H�� )&�_��H�  >5!-� ���  �;��G )� 
)'!�' 	 >!�E �;�	4 !�5 .
)'!�' �;	-!� #5 �;4 
��� S�Z � !��' .#���+' ��V� $��4)'!�'   �;48 

�"�G �G� �-���5 	>� 4)'!�'  �: S�Z O�+�; �; C�4 ���
5!� =5	� F �
�� H� H�!:  $�� �: �# �;14��5 #5 �# 4C�2�12- #���+'45	�  . S/��Z
��)'!�' H�J  �;5O	> L	X 	; #5  �G�.  
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����� 
���� ����� ������  
#�5	� )'!�' $�785 5��7:4+&�� ��  m!' )� �>5!-� H�J���  ���  � m!'

#�5	� )'!�' S/��Z  5#�5 5!E!� )E5!�  S��4)'��G   �:3(�G #5 #��  
�� 5!� O�V'� �'�!: .-�� �� 5���%� 5!�#�5	� )'!�' #��5 S/��Z 4 Sl8 5 #5 

> O�V'� ]-����#�5	� )'!�' �G� 	&��  5	4  �;��  #��� (!l8 #5
� )� J
g:����5 $�	�
�� 
5#��' 5!E �� 5	
`� $#!T�,� �: 
  )�S���:=5�5   �;

�Z�#  	: O�V'� 	&�� !�5 .�J8� ��
� ��>5!-� H�J� 
�;� ��),N�� � � 5��7:
�' $�785)'! #�5	�4� ��� � 5# .  


���� ����� ��  
)'!�' 5��7:  4�;#�5	� )'!�' ),N��  ��� m!' )� )&�� =�� )&8	>4  

�R�;��� Q�" F �;4� 
��	��� $�*&� �G� .)'!�' #�5	�4�� 
 )� )E!: �� �
 H� 6	&�> ��E)5!�" )M4,8� )M  �(> $#!T �5	 .	E ��E
�� H� �;4 

�
��	��� 
�NG ��' �#�5	� )'!�' S�� ���&'� #5 J4�� 
5!� )&8	> 	a' #5 � .  
�� ��&���8 t�!� )� )E!: �� 	a' 5#!� F�J
_�YM!� Qe��� )� ���  	:4 

�,:���� U4� � 5!� .)'!�' )�T�8  �;U; �� ' �)'!�' 5��7: J  �; ),N�� 	; #5
+&���>5!-� m!' )�  ����>5!-� H�J ���	�
�� ��N ��-� C���� 5!E S�� =5!
=���� �=	*G Q�"  4�;� ��
��	�� �5#�5 m!k!� �/5 )E#5  . �G� 	&��4�	� 

 H�G�	��R�;  H5�� H5	� ��� F�*�G#	�  )7-�Nu� � �� H�_�� �Z �: ��
6# �;4���-�� 4' �5!� =5�*&G� J .�; )��� ��E F�� 5���%�  #!e )� 5!�

� S/��Z (!�7��5	� )'!�' �/5 �: 5!� )&8	> )'!�' ��#� 45# ��� .�R�;� F
S�� )�T�8  4�;)'!�' #�5	�4 �;� ���K' 	&� �*; �� 	&�� �G� 	&�� . 5��7:

)'!�'  �;�#��  � (�E QKe H�!:
�8	> 	a' #5 	:  
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&�#�� =��>�   2	� ?@A)C>D� =�	�(  
�  210  
1 50-10  
2  500-50  
3  1000-500  
4  2000-1000  
5  4000-2000  

  

��� )�4 	; 2000 
#�UVZ )8�k� P7_� 5
 � )8�k� )'!�' Y5!�. 

������������!" ���� #$  
1-1THE :F�	�#��; S� i�	�&G� S��/ 4�; 
2- PCB2 
 ���  =	�� ��M S��8Glycol��+�; �,8 ��;�!� )� 4 	� (�5 

>5!-� 5!E���;  .  
3-5# S��/ $�J�8 
��� ��'�� Zn �Pb �Ni �Hg �Cr �Cu �Cd �Ba 
4- 
H! �;�
  ��'��Na �Mg �Ca �(SAR3)�  So4 �No3 �Cl �K 
5- EC4 :�_
	&_-� �
��;  
6- #�	8 )��'  #�	8 $�K��	:5  
7-pH���  
8-��!G H� �K�'  (Wf)  Q�" �: ��� H� )� =5!-� ��� #515 
&'�G�	&��  
9-UVZ �K�'  :��+�;� �# ��� H� )� 5!E!� ��!G H� �K�' )� 

/5 #!e )� H�!&'�5	� )KG��� Q ��� �'=5�*&G� UVZ �K��  5!� .  
                                                      
1. Total Extractable Hydrocarbons 
2. Polychlorinated Biphenyl 
3. Sodium adsorption ratio 
4. Electrical Conductivity 
5. Volatile and Semi- Volatile Compounds 
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10-�J8� 
� ���� H�J1� �'� �T#5 P�Z	� 
�� #�%8 �;�� �2 )'�%' )� 
�
� )M )� ��� $�#w )� �G� F�K�M U; )� H�J���&�; =� .  

 
      Water Content                                     Moisture tension 

  

11 .��>5!-� H�J�  4�;���	_��  �x!-!
_��  
12 .���	� Fc# H�J4; �F�	�#�  4�;c���� #�	8 	�  
13 .���	� Fc# H�J4; �F�	�#�  4�;c�FV-  �� #�	8 	�  
14 .�G �`E �K�'
U�  

)'!�' �� �7� #�5	�4�=���'� )�Z	�   4	�>-�'� �)'!�' J  4�;�� ���   ��c�
�� 5!�.  

���  ���%!����  ���&&���"'  
1-  �� =5�*&G�Eco Probes )� �	:�K� �� 
-�'� Y� #JPID-�'� )G  � #J

IR �G� .PID Analyzer�	: �a�c S� �-� $�K�=���'� �# #�	8  �� 4	�>  ��� 
Analyzer  IR��� #��� �a�c 345  H�&� � =���'� �# F�	� �����  4	�>

�� ���.  
2- =5�*&G� �� Soil Vapor Analyzer SVA)�
  SVS (Soil Vapor Survey)  

� )��� =���'� �# ��� #5 5!E!� ��> H�J� >�5	 . 
3-=���'�   4	�>��-�78 H�J��  4�;J'�
�����  :����  4�;J'�
�� ��� 

G��Z�� �
5�4� )� �>5!-� H�J� �'#�5 ��   H�!�" )� ��'�!:
 )E#5 	&��#�� Y
>5!-����;5 H�%' �# ���  .  

                                                      
1. Water Content 
2. Moisture tension 
3. Soil vapor concentration 
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4-6#   4�;BS-UC�	� PG��� 4 �
��� ��
� >5!-��  4�;'&*��G�  .
BS-UC# 	� 4-!�� �G�J�H!H�_-�   (��	' 4�;:f@�� 	� �R�;  5#�`>����/ F� �

�'�&�  �� �`E� SZeta�J8� �# (!�G 	%/ #5 
� y"��  =5�5 ��  )� 5!�
c�%4(!�G   4�;���	_��Z�# �� �w�E 5�!� )�   	:�K�R� .  

5-8�	>!:��	� � :� #5
>5!-� 6# F�  4�;&*'�+�G P�Z 	� ��� 5��7:  
F�	�  �;� ��E U; ��� �'!� .  
6- On-site Laser Probe :� #5
8�	>!:��	� 6# F��  H!'�/ �Rault 

�	�4=���'�   4	�>>5!-��� =5�*&G� ��� � !�5 .  

�����(���  �)*�%!���� ��  ���&&���"'  
1- H�&� 5!E�  
2- ���/�;5#!K" ��	a' 5#!� ��� #5 �� 1� 
3- ),N�� ��� $�#w =���'�� 
4- FG>5!-� �� 
5- ��54���  � 
6- �NG C'�!��Ke �7�2  

�;5#��'�&G�4=���'�   4	�>>5!-��7/!� )� )&�� ��  ��� ��G �
 m!'  �
'!�� =5�*&G���  
g&� ),N�� �� =���� 	�G� .),N�� m!' ) #�&��G 	a' ��

�
�� ���N ��Z��Z $� ��
),N�� =�� #�:
),N�� )R�( �>5!-� )�T�8� �: 
�� �;4�NG �  ���� �� C�����'� ���� Q�"  4�;�
��	�� ��7�E�  �

),N�� H����G �x!-!��4),N��  ����>5!-� (�,&'� 	 ����� #�&��G � Q�"
>5!-� ���>5!-� H�J ��>5!-� C���� �: ),N�� )�T�8 ��>5!-� m!' �� m!' 

H��&��G �;4�T� �,' L�	e� ����  �g: #5 ���'#�5 �;5#��'�&G� 	 . (�z� 4�	�
                                                      
1. Soil Permeability 
2. Natural Surface Barriers 
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!E>5!-� 5� )�T�8 #5 30&'�G �H��&��G �� 	&� �; �>5!-�� )�T�8 #5 10	&� 4 
�� �� �;4�NG 
 ����_�-#��; �
��; 1I#J�   �� 	:5-10'�@ 	� 	&� �) � 5!E
>5!-��5J' #5 
_ ��+�G 	&�� �7�E���� �4G��Z  ),N�� � 	a' �� ),N�� �

"��&E�� u 5�l&/�4� � G��Z �'�!:�	� )'!�' �/5  �#�54   �
�� �# ),N��
5	K� ��� .  

+��,�  
� “Pennsylvania Department of Environmental Protection" 
http://www. dep. state. pa. us, 
� US EPA Region 9. Soil Sampling �SOP No. 1205 �Revision 2 . 
“Subsurface characterization monitoring techniques”, www. 
epa. gov.8-15-2009. 

                                                      
1. Hydraulic conductivity 
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