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$�$�11HHZ�Z�//RRRRN�N�77R�R�WWKKH�H�''DDWWH�H�DDQQG�G�$$UUFFKKLLWWHHFFWWXXUUHHRRI�I�$$OOOODDK�K�99HHUUGGL�L�..KKDDQ�Q�UULLGGJJHH
-DYDG��1H\HVWDQL


$EVWUDFW�7KLV� DUWLFOH� FRQWDLQV� WKH� YLHZV� RI� GLIIHUHQW� VFKRODUV� DQG� WKHLU� UHVHDUFKHV�DERXW� $OODK� 9HUGL� .KDQ� %ULGJH�� ,Q� WKLV� EULHI� VWXG\� WZR� LPSRUWDQW� SRLQWV�KDYH�EHHQ�KLJKOLJKWHG��)LUVW��ZKR� LV� WKH�SUREDEOH�FRQVWUXFWRU�RI� WKH�EULGJH�DQG�ZKDW� WKH� UHIHUHQFHV� WHOO� DERXW� LW�� 6HFRQGO\�� WKH� H[SODQDWLRQ� DERXW� WKH�JUDYH�PLVWDNHV� RI� WKH� IRXQGDWLRQ� DQG� FRPSOHWLRQ� GDWHV� RI� WKH� EULGJH� DQG�WKXV�DUJXPHQW�DERXW�WKH�H[DFW�GDWH��,Q�DGGLWLRQ�WR�WKHVH�WZR�SRLQWV�YDULRXV�DUFKLWHFWXUDO�FKDUDFWHULVWLFV�KDYH�DOVR�EHHQ�KLJKOLJKWHG�.H\ZRUGV� $OODK�9HUGL�.KDQ
V�%ULGJH��6LR�6HK�3XO��6DIDYLG��$UFKLWHFWXUH�DQG�'HVLJQ�


�$VVLVWDQW�3URIHVVRU��)DFXOW\�RI��+XPDQLWLHV��7DUELDW�0RGDUHV�8QLYHUVLW\��7HKUDQ�
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$�$�11HHZ�Z�//RRRRN�N�WWR�R�WWKKH�H�''DDWWH�H�DDQQG�G�$$UUFFKKLLWWHHFFWWXXUUH�H�RRI�I�$$OOOODDK�K�99HHUUGGL�L�..KKDDQ�Q�%%UULLGGJJH�H�
,QWURGXFWLRQ�$OODK�9HUGL�.KDQ�%ULGJH�RU�6LR�6HK�3XO�DW�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�DUFKLWHFWXUDO� SLHFHV� RI� 6DIDYLG� HUD� LQ� WKHLU� FDSLWDO� FLW\� RI� ,VIDKDQ� DQG� KDV�EHFRPH�YHU\�IDPRXV�GXH�WR�LWV�RXWSXW�DQG�ORFDWLRQ��'XH�WR�WKLV�UHDVRQ��D�ORW�RI� VWXGLHV� ZLWK� UHIHUHQFH� WR� LWV� DUFKLWHFWXUH�� FRQVWUXFWLRQ� WHFKQLTXHV�� DQG�FRQWHPSRUDU\�DUW�RI� WKH�EULGJH�KDYH� IRXQG�GDWLQJ�HUURU�RQ� WKH�EDVLV�RI� WKH�VRXUFHV� DQG� DYDLODEOH� GRFXPHQWV�� 7KLV� HUURU� ZDV� RFFXUUHG� EHFDXVH� RI� WKH�IDFW� WKDW� WKLV� EULGJH�ZDV�PLVWDNHQO\� UHODWHG� WR� WKH� EULGJH�RI�*ROSDLJDQ�� ,Q�WKLV� DUWLFOH� WKH� H[DFW� GDWH� ZLOO� EH� KLJKOLJKWHG� WKURXJK� YDULRXV� KLVWRULFDO�UHIHUHQFHV�DQG�WUDYHOHU�DFFRXQWV�$FFRUGLQJ� WR� WKH� DUFKLWHFWXUDO� HYLGHQFH�� WKH�$OODK�9HUGL�.KDQ�%ULGJH�ZDV�FRQVWUXFWHG�GXULQJ�WKH�UHLJQ�RI�6KDK�$EEDV�6DIDYLGV������������������������ ZKLFK� LV� VLWXDWHG� DW� &KDKDUEDJK� 6WUHHW� LQ� WKH� FLW\� RI� ,VIDKDQ�� 7KH�EULGJH�ZDV�EXLOW� RYHU� WKH� ULYHU�=D\HQGHK� LQ� WKH�QRUWK� VRXWK�GLUHFWLRQ�DQG�GXULQJ�6DIDYLGV�WKH�2OG�&KDKDUEDJK�DQG�1HZ�&KDKDUEDJK�RU�+D]DU�-DUHHE��7KRXVDQG� $FUH�� DUHDV� DQG� $UPHQLDQ� TXDUWHUV� ZHUH� DOVR� FRQVWUXFWHG�DGMDFHQW� WR� HDFK� RWKHU�,VNDQGHU� %HJ� 0XQVKL��������������� 'LODYDOHK����������� .HPSIHU�� ���������� )ODQGDQ�� ����������� 7KH� KLVWRULFDO� VRXUFHV�KDYH� UHIHUUHG� WKLV� EULGJH�ZLWK� GLIIHUHQW� QDPHV� VXFK� DV�&KDKHO�&KHVKPHK��$OODK�9HUGL�.KDQ�� &KDKDUEDJK��-XOID��6LR�6HK�&KHVKPHK��DQG�6LR�6HK�3XO�,VNDQGHU� %HJ� 0XQVKL� ��������� 7DYHUQLH���������� 6KDUGHQ����������)ODQGDQ� RS�FLW� &XU]RQ� ��������� ,VIDKDQL� �������� 'XVDUVL����������%URJHVK���������� -DEHUL� $QVDUL� ����������� ,W� KDV EHHQ� FDOOHG� &KDKHO�&KHVKPHK�EHFDXVH�RI�WKH�IDFW�WKDW�LQ�WKH�LQLWLDO�FRQVWUXFWLRQ�LW�KDG����DUFKHG�RSHQLQJV �,VNDQGHU�%HJ�0XQVKL� RS� FLW��
���)URP�FHOHEHUDWHG�FRPPDQGHU�RI�6KDK�$EEDV�6DIDYLG�ZKR�ZDV�DFWXDOO\�$UPHQLDQ�IURP�*HRUJLD�DQG�FDPH�DV�D�VODYH�GXULQJ�6KDK�7DKPDVS�,�DQG�ZDV�FRQYHUWHG�WR�,VODP��*UDGXDOO\�KH�UHDFKHG�WR�WKH�SRVLWLRQ�RI�WKH�,QFKDUJH�RI�6SHFLDO�6ODYHV��$OODK�9HUGL�.KDQ�GLHG�LQ������+LMUL�
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� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH
$SSOLFDWRQ�RI�WKH�QDPH�$OODK�9HUGL�.KDQ�ZDV�GXH�WR�LWV�FRQVWUXFWLRQ�ZLWK�KLV�KDQG� �6KDUGDQ�� �����RS�FLW�� DQG� VLQFH� LW� LV� VLWXDWHG�RQ� WKH�&KDKDUEDJK�6WUHHW� DQG� DGMDFHQW� WR� WKH� MXOID� TXDUWHUV� WKH� EULGJH� ZDV� DOVR� FDOOHG� DV�&KDKDUEDJK� DQG� -XOID �,ELG��,Q� UHFHQW� WLPH�� KRZHYHU� ZLWK� PLVWDNH�� ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�WKH�DUFKHV�LW�KDV��WKH�EULGJH�KDV�EHHQ�DOVR�NQRZQ�DV�6LR�6HK�3XO�� WKRXJK� WKH�QXPEHU�RI� H[LWLQJ�DUFKHV� �YDXOWV�DUH��� �1HHN]DG�$PHHU�+XVVDLQL����������+RQDUIDU� ����������+LVWRULFDO� VRXUFHV� RI� WKH� 6DIDYLG� HUD� KDYH� QRW�PHQWLRQHG� WKH� QDPH�RI�WKH�EXLOGHU�RI�WKH�EULGJH�DQG�WKXV��7DYHUQLHK�LV�WKH�ILUVW�WUDYHOHU�PHQWLRQLQJ�WKH� QDPH� RI� $OODK� 9HUGL� .KDQ� DV� WKH� IRXQGHU� RI� WKH� EULGJH�� 7DYHUQLHK��������������)ROORZLQJ�KLP�RWKHU�WUDYHOHU�DFFRXQWV�DQG�KLVWRULFDO�GRFXPHQWV�KDYH�SXW� IRUZDUG�KLV�QDPH�DV� WKH�PDNHU�RI� WKH�EULGJH� �6KDUGDQ�����������.HPSIHU�� ���������� )ODQGHQ�� ���������� &XU]RQ�� ��������� %URJHVK������������ -DEHUL� $QVDUL����������� 7KH� ZULWLQJ� RI� )LJDUXD�� 6SDQLVK�$PEDVVDGRU�WR�WKH�FRXUW�RI�6KDK�$EEDV�JLYHV�PRUH�VWUHQJWK�WR�WKH�YLHZ�RI�7DYHUQLHK��+LV� VD\LQJ� WKDW�$OODK�9HUGL�.KDQ�ZRXOG� KDYH� EXLOW� WKH� EULGJH�KDG� DOVR� GRXEWHG� LQ� WKH� VDPH� SHULRG�)LJDUXD��������������DQG� WKLV� GRXEW�DQG�QXPEHU�RI�DFFXVDWLRQV�KDYH�FRQVLGHUDEO\�SRLQWHG� WRZDUGV� WKH�HQHPLHV�RI� KLP�� DOWKRXJK�$OODK�9HUGL�.KDQ�ZDV� FKDUJHG�ZLWK� WKH� H[SHQVHV� RI� WKH�FRQVWUXFWLRQ� RI� WKH� EULGJH�,ELG��,Q� VSLWH� RI� DOO�� WKH� UHOXFWDQFH� WR� WKH�VSHFLI\LQJ�RI� WKH�QDPH�RI� WKH� IRXQGHU�RI� WKH�EULGJH�KDV�EHHQ�YLHZHG�ZLWK�GXH�DWWHQWLRQ�WR�WKH�FRQVWUXFWLRQ�RI�D�EULGJH�DW�/DU�LQ�6KLUD]�LQ������E\�WKH�DVVLVWDQFH� RI� $OODK� 9HUGL� .KDQ�� 0XQDMHP���������������� 'XH� WR� WKH�DFFXPXODWLRQ�RI�H[SHULHQFHV�6KDK�$EEDV�DSSRLQWHG�KLP�DORQH� WR�FRPSOHWH�WKH� ZRUN ,Q� WKLV� ZD\�DIWHU� WKH� FRQVWUXFWLRQ� RI� WKH� EULGJH� KLV� QDPH� ZDV�IDPHG�DV�WR�EXLOGHU��QRW�WKDW�QDPH�ZKR�KDG�IRXQGHG�LW�LQ�UHDO�VHQVH�
%DFNJURXQG�RI�WKH�&RQVWUXFWLRQ%HIRUH� PDNLQJ� ,VIDKDQ� KLV� FDSLWDO�,ELG�S�����,VNDQGHU� %HJ� 0XQVKL����������� LQ� ZLQWHU� ���������� DQG� DIWHU� SXW� VSHFLDO� DWWHQWLRQ� WR� WKDW� FLW\�ZKLFK� DUH� UHIOHFWHG� LQ� WKH� FRQVWUXFWLRQ� RI� WKH� RSHQ� ILHOGV�� PDUNHW� SODFHV��VWUHHWV�DQG�JDUGHQ�WKHUH��$FFRUGLQJ�WR�,VNDQGHU�%HJ�0XQVKL
V�DFFRXQW�6KDK�$EEDV� LQ�����VHW�IRWK�IRU� WKH�FRQVWUXFWLRQ�RI� WKH�&KDKDUEDJK�VWUHHW�DQG�LQ������UHFRQVWUXFWLRQ�ZRUNV�RI�$EEDVDEDG�RU�+D]DU�-DUHHE�DUHDV�ZHUH�VWDUWHG�WR� FUHDWH� D� FLW\� IRUP� ULYHU� =D\HQGHK�� ,Q� WKH� VDPH� \HDU� KH� SODQQHG� WR�FRQVWUXFW� D� EULGJH� RQ� =D\HQGHK� ULYHU WR� FRQQHFW� WKH� ROG� &KDKDUEDJK� DQG�$EEDVDEDG�,ELG�S�����������������+LVWRULDQV�KDYH�PLVWDNHQ�WKH�GDWH�RI�WKH�FRPSOHWLRQ�RI�WKH�EULGJH�E\�UHODWLQJ�WKH�UHFRUG�RI�0LU]D�$OL�1DTL�.DPUD\HH���������������������� DERXW� *ROSDLJDQ� %ULGJH� ZLWK� WKDW� WR� WKH� EULGJH� RI�

D
ow

nl
oa

de
d 

fr
om

 e
ijh

.m
od

ar
es

.a
c.

ir 
at

 1
1:

18
 IR

D
T

 o
n 

M
on

da
y 

A
ug

us
t 3

1s
t 2

02
0

https://eijh.modares.ac.ir/article-27-70-en.html


� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH�
$OODK� 9HUGL� .KDQ� LQ� ,VIDKDQ �1DNKMXZDQL� �������� ,ELG� ��������� ������+LVWRULDQV�KDYH�UHIHUUHG�WR�WKH�PDQXVFULSW�RI 0XOODK� $OL 1DTL .DPUD\HH�:KLFK�KDYH�EHHQ�HQGRZHG�WR�WKH�OLEUDU\�RI�0DGDUVHK�6HSDKVDODU�E\�0LU]D�+XVVDLQ� 6HSDKVDODU� �������ZKLFK� KLJKOLJKWV� WKLV� QRWRULRXV� HUURU�� ,Q�WKH� HSLJUDSKLF� QRWH RI� WKH� PDQXVFULSW� WKDW� FRQWDLQV�&RS\� RI� WKH� �� YHUVHV�TXRWH�D�SKUDVH��7LPH� RI� WKH� -DUEDGHJKDQ� %ULGJH� WKDW� LV� IDPRXV�� KDV� EHHQ� FRPSOHWHG�UHIOHFWLQJ�WKH�YLHZ��DQG�LQ�WKH�ODVW�OLQH�RI�WKH�FRXSOHW�WKH�GDWH������KDV�EHHQ�PHQWLRQHG�� ,Q� WKH� RWKHU� ZRUN� RI� WKH�PDQXVFULSW� QRWKLQJ� KDV� EHHQ�ZULWWHQ�DERXW� $OODK� 9HUGL� .KDQ� %ULGJH� LQ� ,VIDKDQ�&RS\� RI� WKH� PDQXVFULSW� RI�NDPDUH�S�������)URP�RWKHU�SKUDVH�FRQIOLFWLQJ�TXHVWLRQ�DULVHV� WKDW�KRZ�LV� LW�SRVVLEOH�WKDW�WKH�ELJ�EULGJH VXFK�DV�$OODK�9HBUGL�.KDQ�ZKRVH�FRQVWUXFWLRQ�ZDV�RUGHUHG�LQ������KDG�DOUHDG\�FRPSOHWHG�LQ�������+RZHYHU��DFFRUGLQJ�WR�WKH� ZULWLQJ� RI� 0XOOD� -DODO� 0XQDMHP�� WKH� FRQVWUXFWLRQ� RI� WKH� EULGJH� ZDV�FRPSOHWHG� LQ� ��� UDMDE������0XQDMHP�S�����-DEHUL�$QVDUL�S����� DQG�6KDK�$EEDV� DOVR� EXLOW� �.KDQD�H'LOJXVKD� 6KDGDVK� 7DULNK�� WR� FRPPHPRUDWH� WKH�FRPSOHWLRQ� RI� WKH� EULGJH�� 7KH� ILUVW� FRXSOHW� KDV� PHQWLRQHG� WKH� GDWH� RI������0XQMHP������RS�FLW�� DQG� 6KDK� $EEDV� DOVR� EXLOW� µ.KDQD�H�'LOJXVKD�6KDGDVK� 7DULNK¶ WR� FRPPHPRUDWH� WKH� FRPSOHWLRQ� RI� WKH� EULGJH�� 7KH� ILUVW�FRXSOHW�KDV�PHQWLRQHG�WKH�GDWH�RI������0XQDMHP�RS�FLW��1RWKLQJ�KDV�EHHQ�PHQWLRQHG� UHJDUGLQJ� WKH�GHVLJQHU�RU� WKH�DUFKLWHFW�RI�WKH�EULGJH�DQG�WKH�GHVFULSWLRQ�RI�-DODO�8GGLQ�0XQDMHP�WKDW��ZHOO�NQRZQ�DQG�H[SHULHQFHG� DUFKLWHFW� DQG� GHVLJQHUV� ZHUH� HPSOR\HG�� LV� QRW� VDWLVIDFWRU\��WRR�,ELG��
$UFKLWHFWXUDO�)HDWXUHV)URP�DUFKLWHFWXUDO�SRLQW�RI�YLHZ�WKLV�PRQXPHQW��WKDW�KDV�EHHQ�UHFRUGHG�LQ� WKH� OLVW�RI�KLVWRULFDO�PRQXPHQWV�ZLWK� VHULDO�QR�������0HVKNXWL����������KDV�KLJKOLJKWHG�WR� WKH�LPSRUWDQW�SRLQWV� WKDW�WKH�ULYHUEHG�RI�WKH�=D\HQGD�RQ�ZKLFK� WKH� EULGJH� KDG� EHHQ� FRQVWUXFWHG� GRHV� QRW� KDYH�PXFK� LQWHQVLW\� DQG�RQO\� GXH� WR� LWV� ODUJH� ZLGWK�� LW� ORRNV� IXOO� ZLWK� ZDWHU�)LJDUXD�����������)RXQGDWLRQ�RU�WKH�UHDO�EDVH�RI�WKH�EULGJH�ZDV�PDGH�ZLWK�OLPH�DQG�VWRQH�DQG�JUDGXDOO\�FRQVWUXFWHG�DERYH�ZLWK�WKH�KHOS�RI�EULFN�DQG�SODVWHU��&RQVWUXFWLRQ�PDWHULDOV�� XVHG� E\� 6DIDYLG� DUFKLWHFWV� ZHUH� DOZD\V�� NHHSLQJ� LQ� YLHZ� WKH�HFRORJLFDO� FRQGLWLRQ� RI� ,VIDKDQ�� :LWK� WKLV� DUUDQJHPHQW�� ZDOOV� ZHUH� EXLOW�ZLWK� EULFN� DQG� WKH� ORZHU� SDUWV� RU� SLOODUV�ZLWK� WKH�KHOS�RI� VWRQH��6LGHZDOOV�ZHUH�FRQVWUXFWHG�RQ�ERWK�VLGH�RI�WKH�EULGJH�ZLWK�WKH�LQWHQWLRQ�RI�WKH
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� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH
SURWHFWLRQ�RI�WKH�ULYHUEDQN��ZKLFK�DOVR�KHOSV�WKH�ULYHU�FRXUVH�LQ�WKH�ORQJ�UXQ�� 7KH� GDLV� RI� WKH� EULGJH� ZLWK� WKH� LQFUHDVH� RI� WKH� ZDWHU� OHYHO� LQ� WKH�=D\HQGHK�5LYHU�KHOSHG� WR� LUULJDWH� WKH�QHDUE\�IDUPV�DQG�JDUGHQV��5LFKDUGV������������6\VWHP�RI�ZDWHU�UHVHUYH�LQ�WKH�VPDOO�EDVLQ�EHIRUH�WKH�SLOODUV�ZDV�RI�WKH�ULYHU�ZDV�GXULQJ�VXPPHU�RU�DW�WKH�WLPH�RI�WKH�VKRUWDJH�RI�ZDWHU�ZKLFK�IOHZ�IURP�WKH�VORSS\�SDUW�EHORZ�WKH�EULGJH��7KH�EULGJH�KDV�����PHWHU�ORQJ�DQG�������PHWHU�ZLGH��0RDWDPLGL��������� UHVWHG�RQ����SLOODUV�HDFK�ZLWK�D�GLDPHWHU� RI� ����� �3RS������������� 8SSHU� SDUW� RI� WKH� SLOODUV� KDV� EHHQ�FRQVWUXFWHG�ZLWK�EULFNV�ZKLOH�WKH�ORZHU�SDUW�WKDW�LV�LQ�WKH�ZDWHU�LV�VSKHULFDO�VWRQH�� 7KHVH� SLOODUV� IURP�ERWK� VLGH�PHDVXULQJ� ��PHWHUV� IRUZDUG� �6KDUGDQ����������� DQG�ERWK�WKH�H[WUHPHV�XS�WR�IHZ�PHWHUV�DUH�FRYHUHG�ZLWK�WKH�ELJ�VWRQH� VODEV� IRU� WKH� SXUSRVH� RI� ILUPQHVV� DQG� WR� SURWHFW� IURP� HURVLRQ�� 7KH�VKDSH�RI� WKH�SLOODUV�KDV�FUHDWHG����IRXQWDLQV�ZLWK�DUFKHV��ZKLFK�KDYH�EHHQ�H[WHQGHG�WR�WKH�WRWDO�OHQJWK�RI�WKH�EULGJH��)URP�QRUWK�WR�VRXWK�WKH�RUGHU�RI�WKHVH� RSHQLQJ� DUFKHV� DUH�� �� RSHQLQJ� RI� ����PHWHUV�� ��� DUH�RI������PHWHUV��RQH�LV�RI���6PHWHU����DUH�����PHWHU��DQG�RQH RSHQLQJ�RI���PHWHUV��6R�IDU�DV�WKH�ZLGWK�RI� WKH�EULGJH�LV�FRQFHUQHG�� WKHUH�DUH�IDPRXV�6KDK�$EEDVL�DUF�RQ�WKH�EULFN�DUFKHV�RQ�HYHU\�WZR�SLOODUV�DQG�DOVR�WKH�DUFKHG�URRI�PHDVXULQJ�����PHWHUV� OLNH� WKH� ZD\� RI� KDZNHUV� EHWZHHQ� HYHU\� IRXU� SLOODUV��0DKPRRGL\DQ����������� )ORRU� DQG� VKHHS� DUHD� RI� WKH� EULGJH� DQG� WKH�ULYHUEHG� XS� WR� DERXW� ����� PHWHUV� HDVW� KDYH� EHHQ� FRQVWUXFWHG� ZLWK� VWRQH�FKLSV�,ELG�� .HPSIHU����������� 'HXODIRD�����������:DWHUZD\V� DUH� SUHVHQW�LQ� WKLV�VHFWLRQ��ZKLFK�JXLGHV� WKH�ZDWHU� WR�VHFWLRQ�EHORZ�DQG�ERWWRP�RI� WKH�ULYHU��)HQFLQJ�WKH�IORRU�RI�WKH�EULGJH�DQG�ULYHUEHG�DQG�FUHDWLRQ�RI�ZDWHUZD\V�DSDUW� IURP� IDFLOLWDWLQJ�ZDWHU�� DOVR�KHOS� FOHDULQJ�EORFNDGH�� GDPDJHV� DURXQG�WKH�SLOODU�DQG�HURVLRQ�RI�ULYHUEHG��7KLV�IHQFLQJ�ZRUN�ZDV�SRVVLEO\�GXH�WR�WKH�VHGLPHQWDWLRQ�DFWLYLW\�RI�ZDWHUZD\V��7KH�EULGJH�FRQWDLQV�IRXU�SDLUV�RI�VWRQH�WRZHUV��ZKLFK�DUH�PRUH�WKDQ�WKUHH�PHWHUV�LQ�GLDPHWHU�WKDW�DUH�UHVWHG�RQ�WKH�VWURQJ� SLOODUV� DQG� JLYH� PRUH� VROLGLW\� WR� WKH� FRQVWUXFWLRQ�� LQ� WKH� HYHQW� RI�DUULYLQJ�DUP\�GLYLVLRQV�DQG�WKH�WUDQVLWLRQV�RI�KHDY\�FDUJR�7ZR�WRZHUV�DUH�LQ�WKH�LQLWLDO�VHFWLRQ�RI�WKH�EULGJH�DQG�RWKHU�WZR�RI�WKHP�DUH� DW� WKH� GLVWDQFH� RI� WZR� DUFKHV��7KH� JDWHV� RI� WKHVH� WRZHUV� RSHQ� WRZDUGV�SHGHVWULDQV�FURVVLQJ��LW�VHHPV��LQ�RUGHU�WR�FKHFN�KHDY\�IRUFHV�RQ�WKH�EULGJH��,W�VHHPV�WKDW�WKH�VSDFHV�FUHDWHG�LQ�WKH�ULYHUEHG�EHFDXVH�RI�WKH�IRUFHV�RI�WKH�ZDWHU�WKDW�SUREDEO\�ZRXOG�KDYH�FDXVHG�HURVLRQ�LQ�WKH�SLOODUV�%ULGJH� KDV� VL[� WKRURXJKIDUHV�� WKUHH� RI� WKHP� DUH� RULJLQDO�ZKLOH� UHVW� LV�VXERUGLQDWH� DQG� UHFHUHDWLYH�� 7KH� ILUVW� WKRURXJKIDUH� WKDW� LV� VLWXDWHG� RQ� WKH�EULGJH� FRQVLVWV� ZLWK� WZR� JHQWOH� VORSHV� LQ� WKH� QRUWK� DQG� VRXWK� GLUHFWLRQ�FRQQHFWLQJ� WZR� VWUHHWV� RI� 2OG� DQG� 1HZ� &KDKDUEDJK�� 7KLFNQHVV� RI� WKH�VLGHZDOO� RI� WKLV� WKRURXJKIDUH� LV� ����� PHWHU� ZLWK� KHLJKW� RI� ����� DQG� �����PHWHUV�6KDUGDQ�����������0LGGOH� URDG� RI� WKH� EULGJH�� ZKLFK� LV� IRU� WKH�
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� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH�
VSHFLDO� FURVVLQJ�� IRU� FDUW�� DQG� DQLPDO� FURVVLQJV�� KDV� �����PHWHU�ZLGWK�7DYHUQLHK������������7KLV� WKRURXJKIDUH� UHIUHVKHV� WKH�PHPRU\�DERXW�WKH�SHGHVWULDQ�DQG�PRWRU�FURVVLQJ�\HDUV�DJR�6HFRQG�DQG�WKLUG�WKRURXJKIDUHV�DUH�VLWXDWHG�RQ�WKH�HDVWHUQ�DQG�ZHVWHUQ�VLGH� RI� WKH� EULGJH��(DFK� RI� WKHP�KDV� URRIHG� HQWUDQFH� FKDPEHUV�PHDVXULQJ�����������PHWHU��7KHVH�WKRURXJKIDUHV�DUH�H[WHQGHG�LQ�WKH�WRWDO�OHQJWK�RI�WKH�EULGJH�ZKHUH� WKH� FHLOLQJ� LV� UHVWHG� RQ� DUFKHV� DQG� SLOODUV�ZLWK� WKH� KHLJKW� RI����������� PHWHU�,ELG��7KHVH� WZR� WKRURXJKIDUHV� ZLWK� FKDPEHUV� KDYH� EHHQ�VHSDUDWHG� LQ� EHWZHHQ� WR� PDNH� WKH� FDUDYDQ� FURVVLQJ� HDV\� DQG� VXSSRUW� WKH�SURSHU�ZLQG� IORZ�3RSH������������7KHVH� WZR� WKRURXJKIDUHV�ZHUH� MXVW� OLNH�WKH�PRGHUQ�SHGHVWULDQ�FURVVLQJV��)URQWDO�URRPV��ZKLFK�DUH�OLNH�KRXVH��KDYH�EHHQ�FORVHG�EXW�VRPH�RI�WKHP�WKDW�DUH�RSHQHG�SUREDEO\�EULQJ�VSHFWDFXODU�MR\�IRU� WKH� ULYHU� VLJKW��&RRUGLQDWLRQ� DQG�RUGHU�KDYH�EHHQ� IROORZHG� LQ�EHWZHHQ�DUFKHV�RI�WKHVH�WZR�WKRURXJKIDUHV��ZKLFK�DOVR�KDYH�IRXQWDLQV��$FFRUGLQJ�WR�WKLV� DUUDQJHPHQW� RQ� HYHU\� SLOODU� RQH� DUFK� KDV� EHHQ� FUHDWHG� DQG� RQ� HYHU\�IRXQWDLQ� WZR� DUFKHV� KDYH� EHHQ� PDGH� DQG� WKLV� RUGHU� KDV� EHHQ� IROORZHG�WKURXJK�RXW�WKH�OHQJWK�RI�WKH�EULGJH��,ELG�������$FFRUGLQJ� WR�)ODQGDQ�ZKR�KDG�YLVLWHG� ,UDQ� LQ����������� WKDW� WKH� ORQJ�FRXUVH� RI� FKDPEHUV� IRXQG� WR� EH� FRIIHH� KRXVH� IRU� WKH� SXEOLF�FRQYHQLHQFH�)ODQGDQ�����������)RXUWK� DQG� ILIWK� WKRURXJKIDUHV��ZKLFK� DUH� H[LWHG� DERYH� WKH� FRUULGRU�RI�WKH�WZR�VLGHV�RI�WKH�EULGJH��ZHUH�DOVR�XWLOL]HG��(QWUDQFH�WR�WKHVH�OLQHV�ZHUH�IURP�WKH�EHJLQQLQJ�WRZHUV�RI�WKH�EULGJH�DQG�ZHUH�YHU\�PXFK�FURZGHG�ZKHQ�WKH�ZHDWKHU�ZDV�VWLOO�QRW�KRW�ZKHUH�SHRSOH�DPXVHG�GXULQJ�WKHLU�OHLVXUH�WLPHV��3URWHFWLRQ�RI� WKH�VLGHZDOOV�DQG�WKH�SUHVHQFH�RI� WKH�ODWWLFHZRUN�WKURXJK�RXW�WKH�ODQH�RI�WKH�EULGJH�PDNH�LW�PRUH�EHDXWLIXO�6L[WK� WKRURXJKIDUH� LV� EHORZ� WKH� EULGJH�� DW� WKH� VHFWLRQ� ZKHUH� WKHUH� LV�ZDWHUZD\V�� ,QVLGH� WKH� IRXQWDLQ� RQ� HYHU\� WZR� IHHW� VTXDUH� VWRQH� VODEV� KDYH�EHHQ�IL[HG�RQ�ZKLFK�RQH�FDQ� MXPS�RU�FURVV� WKH�ZLGWK�RI� WKH�EULGJH�GXULQJ�ORZ� OHYHO� RI� WKH�ZDWHU� LQ� WKH� ULYHU��7KHVH� DUH� DUFKHG� WKRURXJKIDUHV��ZKLFK�DUH� H[WHQGHG� WR� WKH� ZKROH� OHQJWK� RI� WKH� EULGJH�� ,Q� WKH� ZHVWHUQ� ULE� RI� WKH�$OODK�9HUGL�.KDQ�%ULGJH��WZR�GDLVHV�KDYH�EHHQ�FRQVWUXFWHG��,Q�RQH�RI�WKHVH�URRP� KDG� ZDOO� SDLQWLQJV�� 7KHVH� SDLQWLQJV� ZHUH� LPPRUDO� DQG� VHQWLPHQWDO�VFHQHV� KDG� EHHQ� FRPLQJ� IRU� H[KLELWLRQ� �6KDUGDQ� ���������� 3RSH�������������0RUJHQ���������������,W�VHHPV�WKDW�DIWHU� WKH�FRPSOHWLRQ�RI� WKH�EULGJH�WKHVH�SDLQWLQJV�ZHUH�PDGH�LQ�WKH�URRPV�+LVWRULFDO� VRXUFHV�RI�6DIDYLGV�SHULRG�KDYH�EHHQ� LQGLFDWLQJ� WRZDUGV�$E�3DVKDQ� �:DWHU� 6FDWWHULQJ�� FHUHPRQ\� EHORZ� WKH� $OODK� 9HUGL� .KDQ� %ULGJH�DQG� DOVR� *XO�H� 5H]DQ� �)ORZHU� )HVWLYDO�� LQ� WKDW� DUHD�� 3HRSOH� RI� ,VIDKDQ�FHOHEUDWHG� WKH� -DVKQ�H�$EUH]DQ� �5DLQ� FHUHPRQ\�� LQ� WKH�%DKPDQ�PRQWK�RQ�WKH� EDQN� RI� =D\HQGHK� LQ� IURQW� RI� WKH� EULGJH� VSUHDG� XS� WR� WKH� HQG� RI�
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� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH
&KDKDUEDJK� VWUHHW�� 6KDK� $EEDV� KLPVHOI�� IRU� WKDW� FHUHPRQ\�� ZDV� SUHVHQW�IURP�WKH�HDUO\�PRUQLQJ�DQG�ZKROH�GD\�KH�XVHG�WR�ZDWFK�WKH�F�&UHPRQ\�IURP�RQH�FKDPEHU� �,VNDQGDU�%HJ�0XQVKL������������'XULQJ�1DYUX]�FHOHEUDWLRQ��WRR�WKH EULGJH�ZDV�GHFRUDWHG�DQG�LOOXPLQDWHG DQG�6KDK�$EEDV�DOZD\V�RQ�WKH�ZD\�WRRN�SDUW�LQ�WKH�-DVKQH�*XO�H�5H]DQ��

&RQFOXVLRQ�
7KHUHIRUH��WKLV�EULGJH�ZDV�QDPHG�$OODK�9HUGL�.KDQ
V�EULGJH�EHFDXVH�RI�WKH�IDFW�WKDW�RQ�WKH�RQH�KDQG�KH�ZDV�LQ�FKDUJH�RI�WKH�FRQVWUXFWLRQ�H[SHQVHV�ZLWK�WKH�RUGHU�RI�6KDK�$EEDV��RQ�WKH�RWKHU�KDQG�KH�KDG�SUHYLRXV�H[SHULHQFH�RI�WKH�FRQVWUXFWLRQ�RI�D�EULGJH�DW�/DU��6KLUD] LQ�������,Q�DGGLWLRQ�WR�WKDW��WKH�FRQVWUXFWLRQ� RI� WKH� ELJ� EULGJH� OLNH� $OODK� 9HUGL� .KDQ� ZKRVH� FRQVWUXFWLRQ�RUGHU�ZDV� LVVXHG� LQ� �����ZRXOG� QRW� KDYH� EHHQ� FRPSOHWHG� LQ� �����DV�ZDV�PLVWDNHQO\� HPSKDVL]HG�� ,Q� VXP�� WKLV� SUHVHQW� VWXG\� VKRZV� WKH� EULGJH� ZDV�FRQVWUXFWHG�LQ����5DMDE�������ZLWKLQ�D�VSDQ�RI�ILYH�\HDUV�
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� � 1H\HVWDQL� # $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH�

5HIHUHQFH�/LVW� %URJHVK��+HQULVK��6DIDU�'DU�'DUEDUH�6XOWDQ�6DKHEJKDUDQ��7UDQVODWLRQ�E\�.DUGHEDFKH�YR����7HKUDQ������� &RS\�RI�WKH�PDQXVFULSW�RI�.DPUH��0XOODK�$OLQDJKL�.DPUH��QR� ����� (QGRZHG� E\� 0LU]D� +DVVDQ� .KDQ� 6HSDKVDODU�� /LEUDU\� RI� 0DGDUVD�6HSDKVDODU�� &XU]RQ�� -XUHM�� ,UDQ� ZD� 4D]L\FK� ,UDQ�� 7UDQVODWLRQ� E\� *KRODPDOL� 9DKLG�0D]DQGDUDQL��YRO�����7HKUDQ������� 'LODYDOHK��3HWUR��6DIDU�1DPHK��7UDQVODWLRQ�E\�6KDD�8GGLQ�6KDID��7HKUDQ�������S����� 'HXODIRD��-RKQ�3DXO�+HQU\�5DVKHOO���6DIDU�1DPHK��7UDQVODWLRQ�E\�%HKUDP�)DUDKYDVKL��7HKUDQ������� 'XVDUVL��.HQW��,UDQ�'DU������������7UDQVODWLRQ�E\�(KVDQ�,VKUDJKL��7HKUDQ������� -DEHUL� $QVDUL�� 0RKDPPDG� +DVVDQ�� 7FUULNK�H� ,VIDKDQ� ZD� 5H\�� ,VIDKDQ������� )LJXUXD��'LQ�*DUFLD�'
6LOYD���6DIDU�1DPHK��7UDQVODWLRQ�E\�*KRODP�5H]D�6DPL\HH��7HKUDQ�������� )ODQGDQ�� $XJHQ�� 6DIDU� 1DPHK�� 7UDQVODWHG� E\� +XVVDLQ� 1RRU� 6DGHJKL��7HKUDQ������� +RQDUIDU��/XWW8OODK�*DQMLQDH�$VDDU�H��
DDULNK�H�,VIDKDQ��,VIDKDQ������� ������������7DULNK� %DQD\H� 3XO� $OODK� 9HUGL� .KDQ�� +RQDU�R� 0DUGXP�� QR�������$EDQ��������� ,VIDKDQL��0RKDPPDG�0HKGL��1LVI-HKDQ�)L�7DDULI�XOOVIDKDQ��7HKUDQ������� ,VNDQGHU�%HJ�0XQVKL��7DULNK��H�$DODP�$UDL�$EEDVL��E\�WKH�HIIRUW�RI�,UDM�$IVKDU��YRO����7HKUDQ�������� .HPSIHU�,QJOHEHUW��,Q�WKH�&RXUW�RI�,UDQLDQ�.LQJ��'HU�GDUEDUH�6KDKDQVKDKH�,UDQ���7UDQVODWHG�.LNDRV�-DKDQGDUL��7HKUDQ�������� 0DKPRRGL\DQ��0RKDPPDG��=D\HQGH�5RRG�,VIDKDQ��,VIDKDQ������� 0DVKNXWL��1DVU8OODK��)DKULVW�%DQDKD�LYD�,PDDNDQ�%DVWDQL��H�,UDQ��7HKUDQ������� 0RUJHQ��6WHUQHU�/DXUH���0XUDO�SDLQWLQJ��LQ�$�6XUYH\�RI�3HUVLDQ�$UWV���HG��$��3RSH��YROO�/RQGRQ�������
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�� � 1H\HVWDQL�# $�1HZ�/RRN�WR�WKH�'DWH�	�$UFKLWHFWXUH
� 0RDWDPLG�� +XVVDLQ�� �7DULNKFKH� 3XOH� 6LR� 6HK� &KHVKPHK� GDU� ,VIDKDQ���1DPHK�5DK��.KRUGDG������� 0XQDMHP�� -DOD8GGLQ�� 7DDULNK�H� $EEDVL�� �ZLWK� WKH� HIIRUW� RI� 6DLI� 8OODK�9DKLGLQ\D��7HKUDQ��������� 1DNKMXZDQL��+XVVDLQ��0DZDG�XW�7DULNK��7HKUDQ������� 1HHN]DG�$PHHU�+XVVDLQL��.DUHHP��7DDULNKFKH�$EQLHK�7DDRLNK�H�,VIDKDQ��,VIDKDQ ������ 3RSH�$��8��$�6XUYH\�RI�3HUVLDQ�$UW 9RO������/RQGRQ������� 5LFKDUGV�� )UHGULFN� &KDUOHV�� 6DIDU� 1DPHK�� 7UDQVODWLRQ� E\� 0LKLQGRNKW�6DED��7HKUDQ�������� 6KDUGDQ��6L\DKDW�1DPHK��7UDQVODWHG�E\�0RKDPPDG�$EEDVL��7HKUDQ������� 7DYHUQLHK�� -RKQ� %DWLVW�� 6DIDU� 1DPHK�� 7UDQVODWLRQ� E\� $EX� 7XUDE� 1XUL��7HKUDQ�������
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