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�«Z´ �¦�Â�º·Z§�¶¬À�Â�¶]�²À.´��©¦|¬��§xk�Â�®z¨¬°��z]�§È�Z��²l«�zg¦��ÎÐÔÔ �¾�Z]�¿ZÀs��§�Â�®¦&³¾WZ�°��Ä���¿��¾³ºÀ�¦ �Î

�ÐÍ�ÎÖ ��Î�Ï ¾�À^���]Z´¯�Â�Ä±°ÂZ�§�¿º¬�
Áv¨�³¦®��Ä°ZÀ]¡�v�°¦�¾�Z´�°Z§�¶¯Z³ÀZ¿Z���½Zs�b�Z]�¶��¯º ³�v´¿¦z��°®�§¡�°Z]�Â�¶À«Â¦�b]º�°�zg¦��ÎÐÓÕ �¬��¾³Z.#z·�¾.À] �Ï

�ÀZ¸ �¦�¾d�´��ÁZ.�³¦®��Ä±°ÂZ�§
�À¦z¸c�ÁZ.�³¦®�©¦°Z�d³¦��½Zs Ä|Àsª�Zo �ÎÐÔÎ �¸��¾´¿®°ÇZ� �Ð

�À¦v°·��Z´À��¾¬�º]�ÁZ.�³¦®�©¦°Z�d³¦��Ä®z]°Z§�½Zs�¦¿|À� �ÎÐÔÍ �¦��¸��¾]º^p¯ �Ñ
�� $I\XQL�� 0�� ������ (IIHFW� RI� ODQGVFDSH�SRVLWLRQ�RQ�VRLO�ZDWHU�GLVWULEXWLRQ�DQG�VROXWH�WUDQVSRUW��3K��'��'LVV���1RUWK

&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��1&�
�� %KDQJRR�� 0��6���.��6��'D\��9��5��6XGDQJXQWD�DQG�9��(��3HWUXFFL��������$SSOLFDWLRQ�RI�SRXOWU\�PDQXUH�LQIOXHQFHV

7KRPSVRQ�VHHGOHVV�JUDSH�SURGXFWLRQ�DQG�VRLO�SURSHUWLHV��+RUW��6FL����������������
�� &ODSS�� &�� (��� 6�� $�� 6WDUN��'��(��&OD\�DQG�:��(��/DUVRQ��������6HZDJH�VOXGJH��RUJDQLF�PDWWHU DQG�VRLO�SURSHUWLHV�

33�� ���������,Q��<��&KHQ�DQG�<��$YQLPHOHFK��(GV����7KH�5ROH�RI�2UJDQLF�0DWWHU�LQ�$JULFXOWXUH��'HYHORSPHQWV
LQ�3ODQW�DQG�6RLO�6FLHQFH��0DUWLQXV�1LMKRII�3XEO���'RUGUHFKW��7KH�1HWKHUODQGV�

�� (SVWHLQ��(��������(IIHFWV�RI�VHZDJH�VOXGJH�RQ�VRLO�SK\VLFDO�SURSHUWLHV��-��(QYLURQ��4XDO�������������
�� )XUUHU�� 2�� -�� DQG� :�� 6WDXIIHU�� ������,QIOXHQFH�RI�VHZDJH�VOXGJH�DSSOLFDWLRQ�RQ�SK\VLFDO�SURSHUWLHV�RI�VRLO�DQG�LWV

FRQWULEXWLRQ� WR� WKH�KXPXV�EDODQFH����33������������,Q��<��&KHQ�DQG�<��$YQLPHOHFK��(GV����7KH�5ROH�RI�2UJDQLF
0DWWHU� LQ $JULFXOWXUH�� 'HYHORSPHQWV� LQ� 3ODQW� DQG� 6RLO� 6FLHQFH�� 0DUWLQXV� 1LMKRII� 3XEO��� 'RUGUHFKW�� 7KH
1HWKHUODQGV�

��� *XSWD�� 6�� &���5��+��'RZGD\�DQG�:��(��/DUVRQ��������+\GUDXOLF�DQG�WKHUPDO�SURSHUWLHV�RI�VDQG\�VRLO�LQIOXHQFHG�E\
LQFRUSRUDWLRQ�RI�VHZDJH��VOXGJH� 6RLO�6FL��6RF��$P��-��������������

��� .OXWH�� $��������:DWHU�UHWHQVLRQ�ODERUDWRU\�PHWKRGV��33�����������,Q��$��.OXWH��(G����0HWKRG�RI�6RLO�$QDO\VLV��3DUW
���3K\VLFDO�DQG�0LQHUDORJLFDO�0HWKRGV��0RQRJU�����$6$�DQG�666$��0DGLVRQ��:,�

��� .OXWH�� $�� DQG� &�� 'LUNZHQ��������+\GUDXOLF�FRQGXFWLYLW\�DQG�GLIIXVLYLW\��ODERUDWRU\�PHWKRGV��33�����������,Q��$�
.OXWH��(G����0HWKRGV�RI�6RLO�$QDO\VLV��3DUW����3K\VLFDO�DQG�0LQHUDORJLFDO�0HWKRGV��0RQRJU�����$6$�DQG�666$�
0DGLVRQ��:,�

��� /RJDQ�� 7�� -�� DQG�-��%LOOLWH��������)LHOG�UHVSRQVH�RI�VRLO SK\VLFDO�SURSHUWLHV�WR�VHZDJH�VOXGJH��-��(QYLURQ��4XDO�����
��������

��� /RJDQ��7��-���%��-��+DUULVRQ��'��&��0FDYR\�DQG�-��$��*UHII��������(IIHFW�RI�ROHVWUD�LQ�VHZDJH�VOXGJH�RQ�VRLO�SK\VLFDO
SURSHUWLHV��-��(QYLURQ��4XDO��������������

��� 0DUWHQV��'��$��DQG�:��7��)UDQNHQEHUJ���������(IIHFW�RI�RUJDQLF�DPHQGPHQW�RQ�ZDWHU�LQILOWUDWLRQ�DQG�VRLO�SURSHUWLHV
RI�DQ�LUULJDWHG�VRLO��$JURQ��-��������������

��� 0D\V�� '�� $��� *�� /�� 7UHPDQ� DQG� -�� &�� 'XJJDQ�� ������0XQLFLSDO�FRPSRVW��HIIHFW�RQ�\LHOG�DQG�VRLO�SURSHUWLHV��-�
(QYLURQ��4XDO�����������

��� 0XOOLQV�� &�� (��� '��$��0FOHRG��.��+��1RUWKFRWH��-��0��7LVGDOO�DQG�,��0��<RXQJ��������+DUGVHWWLQJ�VRLOV��EHKDYLRXU�
RFFXUUHQFH�DQG�PDQDJHPHQW��$GY��LQ�6RLO�6FL�������������

��� 3DJOLDL�� 0���*��*XLGL��0��/DPDUFD��0��*LDFKHWWL�DQG�*��/XFDPDQWH��������(IIHFW�RI�VHZDJH�VOXGJH�DQG�FRPSRVW�RQ
VRLO�SRURVLW\�DQG�DJJUHJDWLRQ��-��(QYLURQ��4XDO��������������
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