
ORNL/M-6580

Reconnaissance Survey of
Previously Delineated

Wetlands and Additional
Areas on the East Bear

Creek Valley Site for the
Proposed On-Site Waste

Management Facility

Barbara A. Rosensteel

Environmental Sciences Division
Publication No. 4809



ORNL/M-6580

ENVIRONMENTAL SCIENCES DIVISION

RECONNAISSANCE SURVEY OF PREVIOUSLY DELINEATED
WETLANDS AND ADDITIONAL AREAS ON THE EAST BEAR

CREEK VALLEY SITE FOR THE PROPOSED ON-SITE
WASTE MANAGEMENT FACILITY

Barbara A. Rosensteel
Wetlands & Watersheds, Consulting

Environmental Sciences Division
Publication No. 4809

August 1998

Prepared for
C. W. Hutzler

Bechtel Jacobs LLC

Prepared by the
OAK RIDGE NATIONAL LABORATORY

Oak Ridge, Tennessee 37831-6285
managed by

LOCKHEED MARTIN ENERGY RESEARCH CORP.
for the

U.S. DEPARTMENT OF ENERGY
under contract DE-AC05-96OR22464



LLL

7$%/(�2)�&217(176

SDJH

$%%5(9,$7,216���������������������������������������������������������������������������������������������������������������������Y

���,1752'8&7,21��������������������������������������������������������������������������������������������������������������������

���),(/'�),1',1*6�������������������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 75,%87$5<�17���������������������������������������������������������������������������������������������������������

��� 810$33('�6((3�&+$11(/������������������������������������������������������������������������������������

���6800$5<�����������������������������������������������������������������������������������������������������������������������������

���5()(5(1&(6 ������������������������������������������������������������������������������������������������������������������������



Y

$%%5(9,$7,216

%& %HDU�&UHHN

)$& )DFXOWDWLYH

)$&8 )DFXOWDWLYH�XSODQG

)$&: )DFXOWDWLYH�ZHWODQG

17 QRUWKHUQ�WULEXWDU\

2%/ REOLJDWH�ZHWODQG

255 2DN�5LGJH�5HVHUYDWLRQ

3(0� SDOXVWULQH�HPHUJHQW�ZHWODQG��SHUVLVWHQW

3)2� SDOXVWULQH�IRUHVWHG�EURDG�OHDYHG�GHFLGXRXV�ZHWODQG

366� SDOXVWULQH�VFUXE�VKUXE�ZHWODQG

52: ULJKW�RI�ZD\

7'(& 7HQQHVVHH�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�&RQVHUYDWLRQ

83/ XSODQG

86$&( 8�6��$UP\�&RUSV�RI�(QJLQHHUV



�

���,1752'8&7,21

7KH�8�6��'HSDUWPHQW�RI�(QHUJ\�SURSRVHV�WR�FRQVWUXFW�DQ�RQ�VLWH�ZDVWH�PDQDJHPHQW�IDFLOLW\

RQ�WKH�2DN�5LGJH�5HVHUYDWLRQ��255���(DVW�%HDU�&UHHN©V�9DOOH\�LV�WKH�SUHIHUUHG�ORFDWLRQ�IRU�WKH

IDFLOLW\��7KH�SURSRVHG�VLWH��)LJXUH����LV�ORFDWHG�LPPHGLDWHO\�QRUWK�RI�%HDU�&UHHN�5RDG�DQG�ZHVW

RI�WKH�2DN�5LGJH�<����3ODQW��LQ�DGPLQLVWUDWLYH�JULG�ORFDWLRQV�'����'����(����DQG�(���RI�8�6�

*HRORJLFDO�6XUYH\�0DS�6���$��2Q�0DUFK�����0D\�����DQG�0D\�����������ILHOG�VXUYH\V�ZHUH

FRQGXFWHG�WR�YHULI\�WKH�ZHWODQG�DUHDV�LQ�WKH�GUDLQDJHV�RI�%HDU�&UHHN�QRUWKHUQ�WULEXWDULHV��17���

17����17����17����17����DQG�17����7KH�ERXQGDULHV�RI�VRPH�RI�WKH�ZHWODQGV�LQ�WKHVH�GUDLQDJHV

KDG�EHHQ�GHOLQHDWHG�DQG�ORFDWHG�E\�FLYLO�VXUYH\�LQ�������7KHUHIRUH��WKH�PDSSHG�ERXQGDULHV�DUH

DFFXUDWH��3UHFLVH�ERXQGDU\�GHWHUPLQDWLRQV�DQG�FLYLO�VXUYH\V�KDYH�QRW�EHHQ�FRPSOHWHG�IRU�WKH

UHPDLQLQJ�ZHWODQGV��WKXV��WKH�ERXQGDU\�OLQHV�DQG�DUHDV�RI�WKHVH�ZHWODQGV�DUH�HVWLPDWHG�

7KH�REMHFWLYH�RI�WKH�VXUYH\�ZDV�WR�DVFHUWDLQ�ZKHWKHU�WKH�FXUUHQW�ZHWODQG�ERXQGDULHV�DQG

ZHWODQG�W\SHV�LQ�WKHVH�DUHDV�ZHUH�VXEVWDQWLDOO\�VLPLODU�WR�WKRVH�SUHYLRXVO\�GHOLQHDWHG�LQ�������7KH

0DUFK����VXUYH\�DUHD�LQFOXGHG�

&� 7KH�HQWLUH�OHQJWKV�RI�17����17����17����DQG�17���XSVWUHDP�RI�+DXO�5RDG�

&� $�SRUWLRQ�RI�WKH�17���GUDLQDJH��DQG

&� /LPLWHG�DUHDV�RI�17����17����17����DQG�17���GRZQVWUHDP�RI�+DXO�5RDG�

2Q�0D\����DQG�����������DGGLWLRQDO�ILHOG�VXUYH\V�ZHUH�FRQGXFWHG�RQ�DUHDV�DGMDFHQW�WR�WKH

RULJLQDO�VXUYH\�DUHD��7KH�VXUYH\�DUHDV�ZHUH

&� 17���IURP�WKH�VRXUFH�WR�%HDU�&UHHN�5RDG�

&� 3RUWLRQV�RI�17���QRW�VXUYH\HG�LQ�WKH�HDUOLHU�ZRUN��IURP�WKH�VRXUFH�WR�+DXO�5RDG��DQG

&� 17���GRZQVWUHDP�RI�+DXO�5RDG�

7KH�VXUYH\�DOVR�LQFOXGHG�D�YHULILFDWLRQ�RI�WKH�ORFDWLRQ�DQG�VL]H�RI�ZHWODQGV�LGHQWLILHG�GXULQJ

WKH�0DUFK����VXUYH\�LQ�WKH�GRZQVWUHDP�VHFWLRQ�RI�17����17����DQG�17�����DQG�LQ�D�VHHS

FKDQQHO�DUHD��%&�����:LWK�WKH�H[FHSWLRQ�RI�RQH�ZHWODQG�WKDW�ZDV�REVHUYHG�IURP�+DXO�5RDG

RXWVLGH�RI�WKH�IHQFH��17���GRZQVWUHDP�RI�+DXO�5RDG�LV�H[FOXGHG�IURP�WKH�0D\������VXUYH\�DUHD

EHFDXVH�LW�LV�RXWVLGH�RI�WKH�SURSRVHG�SURMHFW�ERXQGDU\�

7KH�ZHWODQGV�ZHUH�LGHQWLILHG�DFFRUGLQJ�WR�WKH�WKUHH�SDUDPHWHU�DSSURDFK�GHVFULEHG�LQ�WKH

8�6��$UP\�&RUSV�RI�(QJLQHHUV��86$&(��:HWODQGV�'HOLQHDWLRQ�0DQXDO��86$&(��������1R�GDWD

GHVFULELQJ�ZHWODQG�FKDUDFWHULVWLFV�ZHUH�JDWKHUHG�GXULQJ�WKLV�VXUYH\�H[FHSW�IRU�WKRVH�ZHWODQG�DUHDV

WKDW�ZHUH�QRW�SUHYLRXVO\�GHOLQHDWHG�DQG�GHVFULEHG��'RFXPHQWDWLRQ�WR�VXSSRUW�WKH�HDUOLHU�ZHWODQG

ILQGLQJV�FDQ�EH�IRXQG�LQ�5RVHQVWHHO�DQG�7UHWWLQ��������

7KH�LQGLFDWRU�FODVVLILFDWLRQ�V\VWHP�XVHG�WR�GHWHUPLQH�LI�D�YHJHWDWLRQ�FRPPXQLW\�LV�K\GURSK\WLF

LV�GHWDLOHG�LQ�5HHG���������,Q�WKLV�V\VWHP��SODQW�VSHFLHV�DUH�DVVLJQHG�WR�D�VSHFLILF�LQGLFDWRU�FODVV

EDVHG�RQ�WKH�SUREDELOLW\�RI�RFFXUUHQFH�LQ�D�ZHWODQG��7KH�FODVVLILFDWLRQV�DUH�REOLJDWH�ZHWODQG

�2%/���IDFXOWDWLYH�ZHWODQG��)$&:���IDFXOWDWLYH��)$&���IDFXOWDWLYH�XSODQG
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�)$&8���DQG�XSODQG��83/���$�SOXV�����RU�PLQXV�����VLJQ�IROORZLQJ�WKH�FODVVLILFDWLRQ�LQGLFDWHV�D

WHQGHQF\�WRZDUG�WKH�ZHWWHU�RU�GULHU�HQG�RI�WKH�UDQJH��UHVSHFWLYHO\��0XQVHOO�VRLO�FRORU�FKDUWV

�.ROOPRUJHQ�,QVWUXPHQW�&RUSRUDWLRQ�������ZHUH�XVHG�WR�LGHQWLI\�WKH�VRLO�PDWUL[�DQG�PRWWOH

FRORUV�DV�SDUW�RI�WKH�GHWHUPLQDWLRQ�RI�K\GULF�VRLOV�

����),(/'�),1',1*6

7KH�ERXQGDULHV�RI�WKH�ZHWODQGV�LQ�DOO�RI�WKH�GUDLQDJHV�DUH�VXEVWDQWLDOO\�WKH�VDPH�DV�ZKHQ�WKH\

ZHUH�ILUVW�LGHQWLILHG�LQ�������)LYH�DGGLWLRQDO�ZHWODQGV�ZHUH�LGHQWLILHG¥D�SRQG�HPHUJHQW�ZHWODQG

LQ�WKH�17���GUDLQDJH��WZR�IRUHVWHG�ZHWODQGV�LQ�WKH�17���GUDLQDJH��D�IRUHVWHG�ZHWODQG�LQ�WKH�17��

GUDLQDJH��DQG�D�IRUHVWHG�ZHWODQG�DORQJ�D�SUHYLRXVO\�XQLGHQWLILHG�VHHS�FKDQQHO�UHIHUUHG�WR�KHUHLQ�DV

%&���

8VXDOO\�LI�D�ZHWODQG�GHOLQHDWLRQ�LV�PRUH�WKDQ���\HDUV�ROG��WKH�7HQQHVVHH�'HSDUWPHQW�RI

(QYLURQPHQW�DQG�&RQVHUYDWLRQ��7'(&��DQG�WKH�86$&(�UHTXLUH�WKDW�D�QHZ�GHOLQHDWLRQ�EH

SHUIRUPHG��+RZHYHU��EHFDXVH�WKH�GHOLQHDWHG�ZHWODQG�DUHDV�KDYH�EHHQ�IRXQG�WR�EH�WKH�VDPH�DV�LQ

������LW�LV�SRVVLEOH�WKDW�7'(&�DQG�86$&(��XSRQ�UHTXHVW�DQG�WKHLU�UHYLHZ�RI�WKH�GDWD��PLJKW

DFFHSW�WKH������PDSSLQJ�RI�WKHVH�ZHWODQGV�ZLWKRXW�UHTXLULQJ�D�QHZ�GHOLQHDWLRQ��,W�LV�OLNHO\�

KRZHYHU��WKDW�WKH�DGGLWLRQDO�ZHWODQG�DUHDV�LGHQWLILHG�GXULQJ�WKLV�VXUYH\��DQG�WKH�SUHYLRXVO\

LGHQWLILHG�ZHWODQGV�WKDW�GR�QRW�KDYH�DFFXUDWH�ERXQGDU\�GHWHUPLQDWLRQV��ZLOO�UHTXLUH�D�ERXQGDU\

GHOLQHDWLRQ�LI�DFWLYLWLHV�DUH�SURSRVHG�LQ�RU�DGMDFHQW�WR�WKHP�

7KH�ZHWODQGV�DUH�VKRZQ�RQ�)LJXUH����$�EULHI�GHVFULSWLRQ�RI�WKH�ZHWODQGV�LQ�HDFK�RI�WKH�VWUHDP

GUDLQDJHV�IROORZV�

��� 75,%87$5<�17��

7KH�ERXQGDULHV�RI�17����DQG�17����KDYH�EHHQ�GHOLQHDWHG�DQG�ORFDWHG�E\�FLYLO�VXUYH\��7KH

ERXQGDULHV�RI�17����DQG�17����DUH�HVWLPDWHG��17����ZDV�SUHYLRXVO\�LGHQWLILHG��17����ZDV

LGHQWLILHG�GXULQJ�WKLV�VXUYH\�

17�����3DOXVWULQH�IRUHVWHG�ZHWODQG��3)2���LQ�WKH�ERWWRPODQG�RI�17���EHWZHHQ�%HDU�&UHHN�5RDG

DQG�WKH�WUDQVPLVVLRQ�OLQH�ULJKW�RI�ZD\��52:��

17�����7KLV�DUHD�FRQWDLQV�D�VPDOO�SRQG�DQG�D�SDOXVWULQH�VFUXE�VKUXE�ZHWODQG��366����,W�LV�ORFDWHG

XSVWUHDP�RI��DQG�SDUWLDOO\�LQ��WKH�WUDQVPLVVLRQ�OLQH�52:�

17�����3)2��ZHWODQG�WKDW�H[WHQGV�IURP�WKH�366��ZHWODQG��17�����WR�WKH�VSULQJ�DW�WKH�KHDG�RI

17���

17�����'XULQJ�WKH������VXUYH\��D�VPDOO�PDQ�PDGH�SRQG�ZDV�IRXQG�LQ�WKH�WUDQVPLVVLRQ�OLQH�52:�

,W�ZDV�QRW�PDSSHG�DW�WKDW�WLPH�EHFDXVH�WKHUH�ZDV�QRW�VLJQLILFDQW�ZHWODQG�GHYHORSPHQW�DURXQG�WKH

SRQG��6LQFH�������D�SDOXVWULQH�HPHUJHQW�ZHWODQG��3(0���KDV�GHYHORSHG�RQ�WKH�SRQG�PDUJLQV�
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7KH�SRQG�GUDLQV�WR�WKH�17����ZHWODQG�GRZQVWUHDP�RI�WKH�52:�WKURXJK�D�WULEXWDU\�VWUHDP�

7KH�YHJHWDWLRQ�FRPPXQLW\�LV�K\GURSK\WLF��7KH�GRPLQDQW�VSHFLHV�LQFOXGH�UXVKHV��-XQFXV

ELIORUXV��2%/��-XQFXV�DFXPLQDWXV��)$&:��DQG�-XQFXV�HIIXVXV��)$&:��VSLNHUXVK��(OHRFKDULV

VS���2%/���ZRROJUDVV��6FLUSXV�F\SHULQXV��2%/���DQG�FXWJUDVV��/HHUVLD�VS���2%/���/REOROO\�SLQH

�3LQXV�WDHGD��)$&��LV�JURZLQJ�DW�WKH�QRUWKHDVW�HQG�RI�WKH�ZHWODQG��7KH�VRLO�KDV�EHHQ�GLVWXUEHG�LQ

WKH�SDVW�IRU�52:�FRQVWUXFWLRQ��7KH�VXUIDFH�OD\HU�LV�D�YHU\�JUDYHOO\�DQG�VKDO\�VLOW�ZLWK�D���FKURPD

PDWUL[�DQG�R[LGL]HG�UKL]RVSKHUHV��7KLV�LV�XQGHUODLQ�DW�D�IHZ�LQFKHV�E\�D�UHG����<5�������QRQ�

K\GULF�FOD\�ORDP�ZLWK�OLJKW�JUD\����<5������VWUHDNV��7KH�VRLO�ZDV�VDWXUDWHG��DQG�WKHUH�ZDV

SRQGHG�ZDWHU�RYHU�PRVW�RI�WKH�ZHWODQG�DUHD�

��� 75,%87$5<�17��

7KH�ERXQGDULHV�RI�DOO�EXW�RQH��17�����RI�WKH�ZHWODQGV�LQ�WKH�17���GUDLQDJH�ZHUH�GHOLQHDWHG

DQG�ORFDWHG�E\�FLYLO�VXUYH\�LQ�������7KH�ERXQGDULHV�DQG�FKDUDFWHULVWLFV�RI�WKH�ZHWODQGV�LQ�WKLV

GUDLQDJH�DUH�VXEVWDQWLDOO\�WKH�VDPH�DV�WKH\�ZHUH�LQ�������7KH�ZHWODQGV�LQ�WKH�52:�DUH�3(0��RU

SDOXVWULQH�VFUXE�VKUXE��366����7KH�ZHWODQGV�XSVWUHDP�DQG�GRZQVWUHDP�RI�WKH�52:�DUH�3)2�

ZHWODQGV�RU�3(0��ZHWODQGV�RQ�DOOXYLDO�VKHOYHV�ZLWKLQ�WKH�EDQNV�RU�LQ�ORZ�VSULQJ�DQG�VHHS�DUHDV

QH[W�WR�WKH�VWUHDP�FKDQQHO�

17�����3)2��ZHWODQG�LQ�WKH�ULSDULDQ�]RQHV�RI�17���DQG�D�VPDOO�VXEWULEXWDU\��7KLV�DUHD�LQFOXGHV

3(0��ZHWODQGV�ZLWKLQ�WKH�VWUHDP�EDQNV�

17�����7KLV�DUHD�LQFOXGHV�WZR�ZHWODQG�DUHDV�LQ�WKH�WUDQVPLVVLRQ�OLQH�52:��7KH\�DUH�D�3(0�

ZHWODQG�DQG�D�366��ZHWODQG�LQ�WKH�ULSDULDQ�]RQHV�RI�17���DQG�D�WULEXWDU\�RI�17���

17�����3)2��ZHWODQG�LQ�D�VXEWULEXWDU\�ERWWRPODQG�

17�����3)2��ZHWODQG�LQ�WKH�17���ERWWRPODQG��7KLV�DOVR�LQFOXGHV�DUHDV�RI�HPHUJHQW�ZHWODQG�RQ

DOOXYLDO�VKHOYHV�ZLWKLQ�WKH�EDQNV�DQG�DW�VPDOO�VSULQJ�VHHS�DUHDV�

17����DQG������7KHVH�DUH�ERWK�3)2��ZHWODQGV�LQ�ZLGH��OHYHO�ULSDULDQ�]RQHV�RI�VXEWULEXWDULHV�

17�����$�366��ZHWODQG�IRUPHG�LQ�DQ�RSHQ�DUHD�DGMDFHQW�WR�WKH����GHJUHH�EHQG�LQ�+DXO�5RDG�

7KH�ZHWODQG�LV�RQ�WKH�XSVWUHDP�VLGH�RI�+DXO�5RDG�DORQJ�DQ�17���VXEWULEXWDU\��7KLV�VXEWULEXWDU\

FRQWLQXHV�WKURXJK�D�FOHDUHG��JUDVV\�DUHD�RQ�WKH�GRZQVWUHDP�VLGH�RI�+DXO�5RDG�EHIRUH�HPSW\LQJ

LQWR�17����7KLV�GRZQVWUHDP�DUHD�RI�17���LV�RXWVLGH�RI�WKH�VXUYH\�DUHD�

17�����$�3(0��ZHWODQG�LQ�DQ�RSHQ�DUHD�RQ�WKH�XSVWUHDP�VLGH�RI�+DXO�5RDG�FXOYHUW��7KH

ERXQGDU\�LV�HVWLPDWHG�
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2QO\�WKH�17���SRUWLRQ�RI�WKH�GUDLQDJH�XSVWUHDP�RI�+DXO�5RDG�LV�ZLWKLQ�WKH�VXUYH\�DUHD�

+RZHYHU��RQH�ZHWODQG�RQ�WKH�GRZQVWUHDP�VLGH�RI�+DXO�5RDG�LV�LQFOXGHG�EHFDXVH�LW�ZDV�LGHQWLILHG

LQ�D�SUHYLRXV�VXUYH\�DQG�ZDV�REVHUYHG�IURP�+DXO�5RDG�GXULQJ�WKLV�VXUYH\��$OO�RI�WKH�ZHWODQGV

H[FHSW�17����DQG�17����ZHUH�ORFDWHG�E\�FLYLO�VXUYH\�LQ�������17����ZDV�LGHQWLILHG�GXULQJ�WKH

FXUUHQW�VXUYH\��7KH�ERXQGDULHV�DQG�FKDUDFWHULVWLFV�DUH�VXEVWDQWLDOO\�WKH�VDPH�DV�WKH\�ZHUH�LQ�WKH

�����GHOLQHDWLRQ�

17�����)RUHVWHG�HPHUJHQW��3)���3(0���ZHWODQG�RQ�WKH�XSVWUHDP�VLGH�RI�WKH�+DXO�5RDG�EDQN�

7KLV�LV�D�VHPLSHUPDQHQWO\�IORRGHG�DUHD�DV�D�UHVXOW�RI�WKH�GHWHQWLRQ�RI�ZDWHU�E\�WKH�URDG�EDQN�DQG

FXOYHUW�

17�����6PDOO�DUHDV�RI�3(0��ZHWODQG�RQ�DOOXYLDO�VKHOYHV�ZLWKLQ�VWHHS�VLGHG�VWUHDP�EDQNV�DQG�DW

VHHSV�DW�EUHDNV�LQ�WKH�VWUHDP�EDQN�

17�����3)2��ZHWODQG�LQ�D�ZLGH�VHHS�DUHD�DW�WKH�KHDG�RI�WKH�PLGGOH�EUDQFK�RI�17����7KLV�VHHS

ZHWODQG�LV�DQ�XQXVXDO�W\SH�RQ�WKH�2DN�5LGJH�5HVHUYDWLRQ��255��EHFDXVH�RI�LWV�VL]H�LQ�D

KHDGZDWHU�ORFDWLRQ�DQG�LWV�SHUHQQLDO�VDWXUDWLRQ�

17�����7KLV�ZHWODQG�LV�VLPLODU�WR�17�����ZLWK�WKH�DGGLWLRQ�RI�D�VPDOO�366��VHHS�DUHD�ZHWODQG�DW

WKH�KHDG�RI�WKH�VWUHDP�

17�����3(0��ZHWODQG�LQ�WKH�QDUURZ�ULSDULDQ�]RQH�DORQJ�WKH�XSSHU�UHDFK�RI�WKH�VWUHDP�

17�����7KLV�ZHWODQG�DUHD�ZDV�LGHQWLILHG�GXULQJ�WKH�FXUUHQW�VXUYH\�DQG�KDV�QRW�EHHQ�GHOLQHDWHG�

7KH�ERXQGDU\�LV�HVWLPDWHG��7KH�YHJHWDWLRQ�LQFOXGHV�VZHHWJXP��/LTXLGDPEDU�VW\ULFLIOXD��)$&��

WXOLS�SRSODU��/LULRGHQGURQ�WXOLSLIHUD��)$&8���DQG�LURQZRRG��&DUSLQXV�FDUROLQLDQD��)$&��LQ�WKH

FDQRS\�DQG�VDSOLQJ�OD\HUV��,Q�WKH�JURXQGFRYHU�OD\HU��WKH�VSHFLHV�LQFOXGHG�-DSDQHVH�KRQH\VXFNOH

�/RQLFHUD�MDSRQLFD��)$&����PLFURVWHJLXP��(XODOLD�YLPLQHD��)$&����ODG\ V�IHUQ��$WK\ULXP�ILOL[�

IHPLQD��)$&���DQG�DQ�XQLGHQWLILHG�VHGJH��,Q�WKH�DEVHQFH�RI�RWKHU�LQGLFDWRUV��WKLV�YHJHWDWLRQ

FRPPXQLW\�LV�QRW�FOHDUO\�LQGLFDWLYH�RI�ZHWODQGV��+RZHYHU��DV�WKH�JURZLQJ�VHDVRQ�SURJUHVVHV�

DGGLWLRQDO�VSHFLHV�PLJKW�EH�IRXQG�LQ�WKH�JURXQG�FRYHU�OD\HU�

7KH�VRLO�LV�D�JUD\����<5������VLOW�ORDP�WR�D�GHSWK�RI���LQFKHV�DQG�D�JUD\����<5������VLOW�ORDP

ZLWK�PRWWOHV�DQG�PDQJDQHVH�FRQFUHWLRQV���<5������DW�D�GHSWK�RI���WR����LQFKHV��7KHUH�ZDV�ZDWHU

RQ�WKH�VXUIDFH�LQ�SODFHV��7KH�VRLO�ZDV�VDWXUDWHG��DQG�WKHUH�ZDV�IUHH�ZDWHU�LQ�WKH�VRLO�ERULQJV�DW�RU

ZLWKLQ���LQFKHV�RI�WKH�VXUIDFH��7KLV�DUHD�PD\�EH�VDWXUDWHG�IRU�GLIIHUHQW�OHQJWKV�RI�WLPH�DIWHU�VWRUP

HYHQWV�LQ�WKH�VSULQJ�DQG�VXPPHU�EXW�PD\�QRW�EH�VDWXUDWHG�LQ�ODWH�VXPPHU�RU�GXULQJ�GURXJKWV�

17�����$�366��ZHWODQG�ORFDWHG�LQ�D�SRQGHG�DUHD�RI�WKH�VWUHDP�RQ�WKH�GRZQVWUHDP�VLGH�RI�+DXO

5RDG�



�

��� 75,%87$5<�17��

7KH�ERXQGDULHV�RI�ZHWODQGV�XSVWUHDP�RI�+DXO�5RDG��17�����17�����17�����DQG�17����

ZHUH�ORFDWHG�E\�FLYLO�VXUYH\�LQ�������7KH�ERXQGDULHV�DQG�FKDUDFWHULVWLFV�RI�WKHVH�ZHWODQGV�DUH

VXEVWDQWLDOO\�WKH�VDPH�DV�GXULQJ�WKH������GHOLQHDWLRQ��17�����ORFDWHG�GRZQVWUHDP�RI�+DXO�5RDG�

ZDV�LGHQWLILHG�GXULQJ�WKH�FXUUHQW�VXUYH\��DQG�LWV�ERXQGDU\�LV�HVWLPDWHG�

17�����3)���3(0��ZHWODQG�RQ�WKH�XSVWUHDP�VLGH�RI�+DXO�5RDG��7KLV�DUHD�LV�VHPLSHUPDQHQWO\

IORRGHG�EHFDXVH�RI�GHWHQWLRQ�RI�ZDWHU�EHKLQG�WKH�URDG�EDQN�DQG�FXOYHUW�

17�����6PDOO�DUHDV�RI�3(0��ZHWODQG�RQ�DOOXYLDO�VKHOYHV�ZLWKLQ�VWHHS�VLGHG�VWUHDP�EDQNV�DQG�DW

VHHSV�DW�EUHDNV�LQ�WKH�VWUHDP�EDQN�

17�����3(0��ZHWODQG�LQ�WKH�QDUURZ�ULSDULDQ�]RQH�RI�WKH�XSSHU�UHDFK�RI�WKH�VWUHDP�

17�����$�VFUXE�VKUXE�HPHUJHQW��366��3(0���ZHWODQG�DUHD�MXVW�XSVWUHDP�RI�+DXO�5RDG�RQ�D

WULEXWDU\�RI�17����7KLV�WULEXWDU\�MRLQV�17���GRZQVWUHDP�RI�+DXO�5RDG�

17�����7KLV�ZHWODQG�ZDV�LGHQWLILHG�GXULQJ�WKH�FXUUHQW�VXUYH\��7KH�ZHWODQG�FRQVLVWV�RI�D�QDUURZ

IULQJH�RI�3(0��ZHWODQG�RQ�ERWK�VLGHV�RI�17���LQ�D�VKRUW�UHDFK�LPPHGLDWHO\�GRZQVWUHDP�RI�+DXO

5RDG��7KH�ZHWODQG�DQG�WKH�DGMDFHQW��JUDVV\�DUHDV�DUH�URXWLQHO\�PRZHG��7KH�ERXQGDU\�LV

HVWLPDWHG�

��� 75,%87$5<�17��

7KH�ERXQGDULHV�RI�17����DQG�17����ZHUH�ORFDWHG�E\�FLYLO�VXUYH\�LQ�������7KH�ERXQGDULHV

DQG�FKDUDFWHULVWLFV�RI�WKH�SUHYLRXVO\�LGHQWLILHG�ZHWODQGV�ZHUH�VXEVWDQWLDOO\�WKH�VDPH�DV�WKH\�ZHUH

LQ�������17����DQG�17����ZHUH�LGHQWLILHG�GXULQJ�WKH�FXUUHQW�VXUYH\��DQG�WKHLU�ERXQGDULHV�DUH

HVWLPDWHG�

17�����3)2��3(0��ZHWODQG�RQ�XSVWUHDP�VLGH�RI�+DXO�5RDG�EDQN�

17�����7KLV�ZHWODQG�DUHD�HQFRPSDVVHV�����WKH�FRQWLQXDWLRQ�RI�WKH�17����IRUHVWHG�ZHWODQG�

����VPDOO�DUHDV�RI�3(0��ZHWODQGV�RQ�DOOXYLDO�VKHOYHV�DQG�DW�VHHSV�DORQJ�ERWK�EUDQFKHV�RI�WKH

VWUHDP������D�VPDOO�3)2��ZHWODQG�DUHD�DW�D�VHHS�RQ�WKH�XSSHU�UHDFK�RI�WKH�ZHVW�EUDQFK��DQG������D

VPDOO�366��DUHD�DW�WKH�KHDG�RI�WKH�HDVW�EUDQFK�

17�����7KLV�3(0��ZHWODQG��ORFDWHG�LPPHGLDWHO\�GRZQVWUHDP�RI�+DXO�5RDG��ZDV�LGHQWLILHG

GXULQJ�WKH�FXUUHQW�VXUYH\��7KH�ERXQGDU\�LV�HVWLPDWHG�



�

7KH�SULPDU\�ZDWHU�VRXUFH�DSSHDUV�WR�EH�JURXQGZDWHU�GLVFKDUJLQJ�DW�VHDVRQDO�VHHSV��7KH�DUHD

LV�RFFDVLRQDOO\�PRZHG��DQG�LW�DSSHDUV�WKDW�ZDWHU�LV�UHWDLQHG�LQ�WKH�DUHD��DW�OHDVW�LQ�SDUW��LQ�ZKDW

DSSHDU�WR�EH�UXWV�IRUPHG�E\�WKH�PRZLQJ�HTXLSPHQW��7KH�GRPLQDQW�YHJHWDWLRQ�VSHFLHV�DUH�VRIW

UXVK��JUHHQ�EXOUXVK��6FLUSXV�DWURYLUHQV��2%/���IR[�VHGJH��&DUH[�YXOSLQRLGHD��2%/���IULQJHG

VHGJH��&DUH[�FULQLWD��2%/���OXULG�VHGJH��&DUH[�OXULGD��2%/���DQG�EODFN�ZLOORZ��6DOL[�QLJUD�

2%/���7KH�VRLO�LV�D�JUD\LVK�EURZQ����<5������VLOW�ORDP�ZLWK�PRWWOHV���<5�������PDQJDQHVH

FRQFUHWLRQV��DQG�R[LGL]HG�UKL]RVSKHUHV�

17�����7KLV�HPHUJHQW�ZHWODQG��ORFDWHG�ZLWKLQ�D�IRUHVWHG�DUHD��ZDV�LGHQWLILHG�GXULQJ�WKH�FXUUHQW

VXUYH\��7KH�VWUHDP�FKDQQHO�LQ�WKH�ZHWODQG�VHFWLRQ�LV�VKDOORZ��'RPLQDQW�YHJHWDWLRQ�VSHFLHV�LQFOXGH

UHG�PDSOH��$FHU�UXEUXP��)$&���KRJ�SHDQXW��$PSKLFDUSD�EUDFWHDWD��)$&���JUHHQ�EXOUXVK��IULQJHG

VHGJH��MHZHOZHHG��,PSDWLHQV�FDSHQVLV��)$&:���IDOVH�QHWWOH��%RHKPHULD�F\OLQGULFD��)$&:���

IRZO�PDQQD�JUDVV��*O\FHULD�VWULDWD��2%/���OXULG�VHGJH��DQG�ZDWHU�KHPORFN��&LFXWD�PDFXODWD�

2%/���+\GURORJLF�LQGLFDWRUV�LQFOXGH�VDWXUDWHG�VRLO��VXUIDFH�GUDLQDJH�SDWWHUQV��VXUIDFH�ZDWHU�LQ�WKH

VKDOORZ�VWUHDP�FKDQQHO��IUHH�ZDWHU�LQ�WKH�VRLO�ERULQJ��DQG�GULIW�OLQHV��7KH�VRLO�ZDV�JUD\����<5�����

ZLWK�PRWWOHV���<5�������PDQJDQHVH�FRQFUHWLRQV��DQG�R[LGL]HG�UKL]RVSKHUHV��$W�D�GHSWK�RI��

LQFKHV��WKH�VRLO�ZDV�JOH\HG������<��

��� 75,%87$5<�17��

7KH�ZHWODQG�ERXQGDULHV�LQ�WKH�17���GUDLQDJH�DUH�HVWLPDWHG��17�����17�����17�����DQG

17����KDYH�EHHQ�SUHYLRXVO\�LGHQWLILHG��7KH�ERXQGDULHV�DQG�FKDUDFWHULVWLFV�RI�WKHVH�ZHWODQGV�DUH

VXEVWDQWLDOO\�WKH�VDPH�DV�WKH\�ZHUH�LQ�WKH������VXUYH\��17���D�ZDV�LGHQWLILHG�GXULQJ�WKH�FXUUHQW

VXUYH\�

17�����$�3)2��ZHWODQG�LQ�D�ZLGH�VHHS�DUHD�ORFDWHG�EHWZHHQ�D�JUDYHO�URDG�LQ�WKH�ZDVWH

PDQDJHPHQW�DUHD�DQG�%HDU�&UHHN�

17���D��7KLV�SUHYLRXVO\�XQLGHQWLILHG�3)2��ZHWODQG�LV�LQ�WKH�VWUHDP�ERWWRP�EHWZHHQ�+DXO�5RDG

DQG�D�JUDYHO�URDG�LQ�WKH�H[LVWLQJ�ZDVWH�PDQDJHPHQW�DUHD��7KLV�LV�D�VHDVRQDOO\�IORRGHG�IRUHVWHG

ZHWODQG�WKDW�KDV�JURXQGZDWHU�DV�LWV�SULPDU\�ZDWHU�VRXUFH��7KHUH�ZDV�VWDQGLQJ�DQG�IORZLQJ�ZDWHU

RQ�WKH�VXUIDFH��7KH�VXUIDFH�ZDV�VDWXUDWHG�WKURXJKRXW�WKH�ZHWODQG��:DWHU�ZDV�SUHVHQW�LQ�WKH�VRLO

ERULQJV��7KH�VRLO�ZDV�D�JUD\����<5������VLOW�ORDP�ZLWK�PRWWOHV�����<5������DQG�R[LGL]HG

UKL]RVSKHUHV�

'RPLQDQW�VSHFLHV�LQFOXGHG�JUHHQ�DVK��)UD[LQXV�SHQQV\OYDQLFD��)$&:���UHG�PDSOH��V\FDPRUH

�3ODWDQXV�RFFLGHQWDOLV��)$&:����DQG�VZHHWJXP�LQ�WKH�FDQRS\�DQG�VDSOLQJ�OD\HUV��7KHUH�ZDV�D

GHQVH�JURXQG�FRYHU�OD\HU�FRQVLVWLQJ�RI�OXULG�VHGJH��IULQJHG�VHGJH��)UDQN V�VHGJH��&DUH[�IUDQNLL�

2%/���ZDWHU�KHPORFN��MHZHOZHHG��JUHHQ�EXOUXVK��VRIW�UXVK��IRZO�PDQQD�JUDVV��ODG\©V�WKXPE

�3RO\JRQXP�SHUVLFDULD��)$&:���DQG�VHQVLWLYH�IHUQ��2QRFOHD�VHQVLELOLV��2%/��



�

17����DQG�17�����17����LV�D�366��ZHWODQG�DW�WKH�EDVH�RI�WKH�URDG�EDQN�ZKHUH�WKH�VWUHDP�ZDWHU

KDV�EHHQ�GHWDLQHG�EHKLQG�WKH�URDG�EDQN�DQG�FXOYHUW��7KH�366��ZHWODQG�JUDGHV�LQWR�17�����ZKLFK

LV�D�3)2��ZHWODQG�LQ�WKH�17���ERWWRPODQG�

17�����3)2��ZHWODQG�LQ�WKH�17���KHDGZDWHUV�

��� 810$33('�6((3�&+$11(/

%&����$�VHHS�FKDQQHO�WKDW�GUDLQV�WR�%HDU�&UHHN�ZDV�IRXQG�EHWZHHQ�17���DQG�17���

$�ZHWODQG�ZDV�LGHQWLILHG�DORQJ�WKH�FKDQQHO�GXULQJ�WKH�FXUUHQW�VXUYH\�

7KH�GRPLQDQW�VSHFLHV�LQFOXGHG�UHG�PDSOH��VOLSSHU\�HOP��8OPXV�UXEUD���DQG�VZHHWJXP�LQ�WKH

FDQRS\�DQG�VDSOLQJ�OD\HUV��1HSDO�JUDVV��EXJOHZHHG��/\FRSXV�YLUJLQLFXV��2%/���SRLVRQ�LY\

�7R[LFRGHQGURQ�UDGLFDQV��)$&���DQG�D�JUDVV��3DQLFXP�VS���ZHUH�GRPLQDQW�JURXQG�FRYHU�VSHFLHV�

7KH�VRLO�ZDV�DW�ILHOG�FDSDFLW\��+\GURORJLF�LQGLFDWRUV�LQFOXGHG�VXUIDFH�GUDLQDJH�SDWWHUQV��GULIW�OLQHV�

VLOW��DQG�ZDWHU�VWDLQHG�OHDI�OLWWHU��7KHUH�ZDV�QR�ZDWHU�RQ�WKH�VXUIDFH�RQ�WKH�GD\�RI�WKH�VXUYH\�

7KH�VRLO�KDG�D���FKURPD�DQG�IDLQW�EURZQLVK�UHG�PRWWOHV��%HFDXVH�WKH�VRLO�FKURPD�FRORU�LV

JUHDWHU�WKDQ����WKLV�DUHD�GRHV�QRW�PHHW�WKH�86$&(�MXULVGLFWLRQDO�ZHWODQG�FULWHULD��+RZHYHU��WKLV

DUHD�LV�FODVVLILHG�DV�D�SDOXVWULQH�IRUHVWHG�ZHWODQG�ZLWK�D�WHPSRUDU\�IORRGLQJ�UHJLPH��3)2�$�

XQGHU�WKH�&RZDUGLQ�FODVVLILFDWLRQ�V\VWHP���������&RZDUGLQ�FODVVLILHG�ZHWODQGV�WKDW�GR�QRW�PHHW

DOO�WKUHH�RI�WKH�86$&(�FULWHULD�DUH�QRW�MXULVGLFWLRQDO�ZHWODQGV��DQG��WKXV��XQGHU�QRUPDO�FRQGLWLRQV�

DFWLYLWLHV�LQ�WKHVH�DUHDV�DUH�QRW�VXEMHFW�WR�IHGHUDO�ZHWODQG�SURWHFWLRQ�UHJXODWLRQV��7KH�GHYHORSPHQW

RI�K\GULF�VRLOV�WKDW�PHHW�WKH�86$&(�FULWHULD�GHSHQGV�RQ�WKH�IXWXUH�K\GURORJ\�RI�WKH�VLWH��,I�WKH

VRLO�GHYHORSV�K\GULF�FKDUDFWHULVWLFV�DV�D�UHVXOW�RI�LQXQGDWLRQ�RU�VDWXUDWLRQ��WKH�DUHD�ZRXOG�WKHQ

PHHW�WKH�MXULVGLFWLRQDO�ZHWODQG�FULWHULD�

����6800$5<

2Q�0DUFK�����0D\�����DQG�0D\�����������ILHOG�VXUYH\V�ZHUH�FRQGXFWHG�WR�YHULI\�WKH�ZHWODQG

DUHDV�GHOLQHDWHG�LQ������LQ�WKH�GUDLQDJHV�RI�%HDU�&UHHN�QRUWKHUQ�WULEXWDULHV�17����17����17���

17����17����DQG�17����7KH�REMHFWLYH�RI�WKHVH�VXUYH\V�ZDV�WR�GHWHUPLQH�ZKHWKHU�WKH�FXUUHQW

ZHWODQG�ERXQGDULHV�DQG�ZHWODQG�W\SHV�LQ�WKHVH�DUHDV�ZHUH�VXEVWDQWLDOO\�WKH�VDPH�DV�ZKHQ�LQLWLDOO\

LGHQWLILHG�DQG�GHOLQHDWHG�LQ������

6RPH�RI�WKH�ZHWODQG�ERXQGDULHV�ZHUH�GHOLQHDWHG�DQG�ORFDWHG�E\�FLYLO�VXUYH\�DQG�DUH�DFFXUDWH

DV�PDSSHG��7KH�ERXQGDULHV�RI�WKH�UHPDLQLQJ�ZHWODQGV�DUH�HVWLPDWHG��:LWK�WKH�H[FHSWLRQ�RI�RQH

ZHWODQG�LQ�WKH�17���GUDLQDJH��WKH�VHFWLRQV�RI�17���DQG�17���GRZQVWUHDP�RI�+DXO�5RDG�ZHUH�QRW

LQFOXGHG�LQ�WKLV�VXUYH\�



�

7KH�ERXQGDULHV�DQG�FKDUDFWHULVWLFV�RI�DOO�RI�WKH�SUHYLRXVO\�LGHQWLILHG�ZHWODQGV�ZHUH

VXEVWDQWLDOO\�WKH�VDPH�DV�WKH\�ZHUH�LQ�WKH������VXUYH\��)LYH�ZHWODQGV�ZHUH�LGHQWLILHG�WKDW�KDG�QRW

EHHQ�SUHYLRXVO\�LGHQWLILHG��7KHVH�LQFOXGH�����D�SRQG�DQG�HPHUJHQW�ZHWODQG�DUHD�LQ�WKH

WUDQVPLVVLRQ�OLQH�ULJKW�RI�ZD\�LQ�WKH�17���GUDLQDJH������D�VPDOO�DUHD�RI�IRUHVWHG�ZHWODQG�LQ�WKH

17���GUDLQDJH������DQ�HPHUJHQW�ZHWODQG�DQG�D�VPDOO�IRUHVWHG�ZHWODQG�DUHD�LQ�WKH�17���GUDLQDJH�

DQG�����D�IRUHVWHG�ZHWODQG�LQ�WKH�17���GUDLQDJH�

7KH�ERXQGDULHV�RI�17�����17�����17�����17�����17�����17�����17�����17�����%&����DQG

DOO�RI�WKH�ZHWODQGV�LQ�WKH�17���GUDLQDJH�DUH�HVWLPDWHG��7KH�ERXQGDULHV�RI�WKH�UHPDLQLQJ�ZHWODQGV

DUH�DFFXUDWH��EDVHG�RQ�D������GHOLQHDWLRQ�DQG�FLYLO�VXUYH\�

����5()(5(1&(6

&RZDUGLQ��/��0���9��&DUWHU��)��&��*ROHW��DQG�(��7��/D5RH��������&ODVVLILFDWLRQ�RI�ZHWODQG�DQG

GHHSZDWHU�KDELWDWV�RI�WKH�8QLWHG�6WDWHV��):6�2%;��������8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�

:DVKLQJWRQ��'�&�

.ROOPRUJHQ�,QVWUXPHQWV�&RUSRUDWLRQ��������0XQVHOO�6RLO�&RORU�&KDUWV��.ROOPRUJHQ�,QVWUXPHQWV

&RUSRUDWLRQ��1HZEXUJK��1HZ�<RUN�

5HHG��3��%���-U���������1DWLRQDO�OLVW�RI�SODQW�VSHFLHV�WKDW�RFFXU�LQ�ZHWODQGV��1DWLRQDO�VXPPDU\�

8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�%LRORJLFDO�5HSRUW���������

5RVHQVWHHO��%�$���DQG�&��&��7UHWWLQ��������,GHQWLILFDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�ZHWODQGV�LQ�WKH

%HDU�&UHHN�:DWHUVKHG��<�76�������/RFNKHHG�0DUWLQ�(QHUJ\�6\VWHPV��(QYLURQPHQWDO

0DQDJHPHQW�'LYLVLRQ��2DN�5LGJH�<����3ODQW�

8�6��$UP\�&RUSV�RI�(QJLQHHUV��86$&(���������&RUSV�RI�(QJLQHHUV�:HWODQGV�'HOLQHDWLRQ

0DQXDO��'HSDUWPHQW�RI�WKH�$UP\��7HFKQLFDO�5HSRUW�<�������:DWHUZD\V�([SHULPHQW�6WDWLRQ�

9LFNVEXUJ��0LVVLVVLSSL�
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