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7KLV�GRFXPHQW�ZDV�SUHSDUHG�WR�VXSSRUW�ILHOG��ODERUDWRU\��DQG�GDWD�PDQDJHPHQW�DFWLYLWLHV�ZKLFK
DUH�SDUW�RI�WKH�0DU\ODQG�%LRORJLFDO�6WUHDP�6XUYH\��0%66���,Q�DGGLWLRQ�WR�RXWOLQLQJ�HTXLSPHQW�QHHGV��WULS
SUHSDUDWLRQ�UHTXLUHPHQWV��DQG�VDPSOLQJ�DQG�GDWD�PDQDJHPHQW�SURFHGXUHV�WR�EH�IROORZHG�GXULQJ�WKH
0%66��WKLV�PDQXDO�SURYLGHV�JXLGDQFH�UHODWHG�WR�WKH�0%66�VDIHW\�DQG�TXDOLW\�DVVXUDQFH�SURJUDPV�DV�ZHOO�
7R�HQVXUH�WKDW�WKH�REMHFWLYHV�RI�WKH�0%66�DUH�PHW�DQG�SRWHQWLDO�KHDOWK�ULVNV�PLQLPL]HG��LW�LV�LPSHUDWLYH
WKDW�DOO�SHUVRQQHO�LQYROYHG�LQ�WKH�SURJUDP�UHDG�DQG�XQGHUVWDQG�WKLV�PDQXDO��

7KH�UHPDLQGHU�RI�WKLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�0%66��LQFOXGLQJ�D�GLVFXVVLRQ�RI�WKH
QHHG�IRU�D�VWDWHZLGH�VWUHDP�VXUYH\��WKH�REMHFWLYHV�RI�WKH�0%66�DQG�D�GHVFULSWLRQ�RI�WKH�VXUYH\�GHVLJQ�

�����1(('�)25�$�67$7(:,'(�675($0�6859(<

7KH��������PLOHV�RI�VWUHDPV�DQG�ULYHUV�LQ�0DU\ODQG�UHSUHVHQW�D�YLWDO�QDWXUDO�UHVRXUFH�WR�WKH
SHRSOH�RI�WKH�6WDWH�EHFDXVH�RI�WKH�GLUHFW�LQIOXHQFH�RI�WULEXWDULHV�RQ�%D\�ZDWHU�TXDOLW\��DQG�WKHLU
LPSRUWDQFH�DV�KDELWDW�IRU�ILVK�DQG�RWKHU�OLYLQJ�UHVRXUFHV��,Q�VSLWH�RI�WKLV�LPSRUWDQFH��WKH�FXUUHQW�VWDWXV�RI
PRVW�RI�WKHVH�ZDWHUV�LV�XQNQRZQ��DQG�WKH�UHODWLRQVKLSV�EHWZHHQ�ELRORJLFDO�FRQGLWLRQV�DQG�HQYLURQPHQWDO
IDFWRUV�DUH�SRRUO\�XQGHUVWRRG��7R�ILOO�WKLV�LQIRUPDWLRQ�QHHG��WKH�6WDWH�RI�0DU\ODQG�GHVLJQHG�WKH�0DU\ODQG
%LRORJLFDO�6WUHDP�6XUYH\��0%66��WR�DVVHVV�WKH�ILVKDELOLW\�DQG�ELRORJLFDO�LQWHJULW\�RI�VWUHDPV�DQG�ULYHUV�LQ
0DU\ODQG��7KH�VXUYH\�ZLOO�DVVLVW�GHFLVLRQ�PDNHUV�LQ�LGHQWLI\LQJ�WKH�JHRJUDSKLFDO�GLVWULEXWLRQ�RI�ELRORJLFDO
UHVRXUFHV��SULRULWL]LQJ�HQYLURQPHQWDO�LVVXHV�RI�FRQFHUQ�ZLWKLQ�0DU\ODQG
V�IORZLQJ�ZDWHUV��DQG�VSHFLI\LQJ
UHJLRQV�ZKHUH�SURWHFWLRQ�RU�PLWLJDWLRQ�DFWLYLWLHV�DUH�ZDUUDQWHG��7KHVH�LVVXHV�ZLOO�EH�RI�LQFUHDVLQJ
FRQFHUQ�DV�WKH�IRFXV�RI�WKH�&KHVDSHDNH�%D\�UHVWRUDWLRQ�SURJUDP�VKLIWV�IXUWKHU�LQWR�WULEXWDULHV�RI�WKH�%D\��

�����0$5</$1'�%,2/2*,&$/�675($0�6859(<�2%-(&7,9(6

2QH�REMHFWLYH�RI�WKH�0%66�LV�WR�DVVHVV�ZLWK�NQRZQ�FRQILGHQFH�WKH�FXUUHQW�VWDWXV�RI�WKH
ELRORJLFDO�UHVRXUFHV�LQ�QRQ�WLGDO�VWUHDPV�DQG�ULYHUV�LQ�0DU\ODQG��%LRORJLFDO�UHVRXUFHV�DUH�HYDOXDWHG�RQ�D
ORFDO��UHJLRQDO��DQG�VWDWHZLGH�EDVLV�XVLQJ�WZR�HQGSRLQWV��ILVKDELOLW\�DQG�ELRORJLFDO�LQWHJULW\��$QRWKHU
REMHFWLYH�RI�WKH�0%66�LV�WR�PRQLWRU�LQGLFDWRUV�RI�SROOXWLRQ�H[SRVXUH�DQG�KDELWDW�FRQGLWLRQ�WR�LGHQWLI\
ORFDO��UHJLRQDO��RU�VWDWHZLGH�FDXVHV�RI�DGYHUVH�HIIHFWV��LQFOXGLQJ�DFLG�GHSRVLWLRQ��SRLQW�VRXUFH�GLVFKDUJHV�
DQG�RWKHUV��$GGLWLRQDO�REMHFWLYHV�RI�WKH�VXUYH\�DUH�WR�SURYLGH�DQ�LQYHQWRU\�RI�ELRGLYHUVLW\�LQ�0DU\ODQG·V
VWUHDPV�DQG�ULYHUV�DQG�D�PHDQV�WR�IRFXV�SURWHFWLRQ�DQG�UHVWRUDWLRQ�DFWLYLWLHV��,QIRUPDWLRQ�IURP�WKH�0%66
LV�XVHG�WR�SURYLGH�VWDWLVWLFDO�VXPPDULHV�DQG�LQWHUSUHWLYH�UHSRUWV�RQ�HFRORJLFDO�VWDWXV�DQG�ILVKDELOLW\�WR
GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF�
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�������*HQHUDO�'HVFULSWLRQ

7KH�0%66�LV�LQWHQGHG�WR�SURYLGH�HVWLPDWHV�RI�WKH�FRQGLWLRQ�RI�QRQ�WLGDO�ILUVW�WKURXJK�IRXUWK
RUGHU�VWUHDPV�DQG�ULYHUV�RI�0DU\ODQG�RQ�D�ZDWHUVKHG�DV�ZHOO�DV�D�VWDWHZLGH�VFDOH��7KH�SURJUDP�LV�EDVHG
RQ�D�SUREDELOLVWLF�VWUHDP�VDPSOLQJ�DSSURDFK���UDQGRP�VHOHFWLRQV�DUH�PDGH�IURP�DOO�VHFWLRQV�RI�VWUHDPV�LQ
WKH�VWDWH�ZKLFK�FDQ�SK\VLFDOO\�EH�VDPSOHG��7KLV�DSSURDFK�VXSSRUWV�VWDWLVWLFDOO\�YDOLG�SRSXODWLRQ�HVWLPDWLRQ
RI�YDULDEOHV�RI�LQWHUHVW��H�J���WURXW�GHQVLWLHV��PLOHV�RI�VWUHDPV�ZLWK�GHJUDGHG�KDELWDW��HWF����:KHQ
UHSHDWHG�LQ�ODWHU�\HDUV��WKH�0%66�ZLOO�DOVR�SURYLGH�D�EDVLV�IRU�DVVHVVLQJ�IXWXUH�FKDQJHV�LQ�HFRORJLFDO
FRQGLWLRQ�RI�ORWLF��IORZLQJ��ZDWHUV�LQ�WKH�VWDWH�

7KH�0%66�KDV�WKH�IROORZLQJ�DWWULEXWHV�

� SUHFLVH�GHILQLWLRQ�RI�WDUJHW�ZDWHUV�DQG�DVVRFLDWHG�VDPSOLQJ�XQLWV��DQG�GHWHUPLQDWLRQ�RI�DQ
H[SOLFLW�OLVW�RI�DOO�SRWHQWLDO�VDPSOLQJ�XQLWV�ZLWKLQ�HDFK�WDUJHW�ZDWHU�

� SUREDELOLW\�EDVHG�VDPSOH�VLWH�VHOHFWLRQ�IURP�D�FRPSUHKHQVLYH�OLVW�RI�VWUHDP�UHDFKHV�LQ
0DU\ODQG��ZLWK�D�WLHUHG�VDPSOLQJ�DSSURDFK�VXFK�WKDW�DOO�VDPSOH�VLWHV�KDYH�D�NQRZQ��QRQ�
]HUR�SUREDELOLW\�RI�EHLQJ�VDPSOHG�

� VWDQGDUGL]HG�VDPSOLQJ�PHWKRGV�DQG�LQGH[�SHULRGV�IRU�D�VXLWH�RI�UHVSRQVH��H[SRVXUH��DQG
KDELWDW�PHDVXUHPHQWV��DQG

� D�GRFXPHQWHG�SURJUDP�RI�RQJRLQJ�TXDOLW\�FRQWURO�TXDOLW\�DVVXUDQFH��4$�4&��DQG
DVVHVVPHQW�

,Q�FRPELQDWLRQ��WKH�DWWULEXWHV�LGHQWLILHG�DERYH�ZLOO�DOORZ�ULJRURXV�FKDUDFWHUL]DWLRQ�RI�VRXUFHV�RI
YDULDELOLW\�VXFK�DV���

� YDULDELOLW\�DPRQJ�VDPSOLQJ�VHJPHQWV�ZLWKLQ�D�VWUHDP�UHDFK�

� YDULDELOLW\�DW�D�VDPSOLQJ�VHJPHQW�ZLWKLQ�D�JLYHQ�LQGH[�SHULRG�

� VDPSOH�LPSUHFLVLRQ�GXULQJ�FROOHFWLRQ��SURFHVVLQJ��DQG�DQDO\VLV�GXH�WR�VDPSOLQJ�FUHZ�
ODERUDWRU\��RU�RWKHU�GLIIHUHQFHV��DQG

� LQWHUDQQXDO�YDULDELOLW\�

7KH�0%66�ILHOG�VWXGLHV�LQYROYH�FROOHFWLRQ�RI�ELRORJLFDO��SK\VLFDO�KDELWDW��DQG�ZDWHU�TXDOLW\�GDWD��,Q
DGGLWLRQ��LQIRUPDWLRQ�UHODWHG�WR�DQWKURSRJHQLF�VWUHVVRUV�LV�DOVR�UHFRUGHG��$�OLVW�RI�YDULDEOHV�PHDVXUHG�DV
SDUW�RI�WKH�0%66�LV�VKRZQ�RQ�WKH�GDWD�VKHHWV�LQ�WKH�$77$&+0(176�6HFWLRQ��%LRORJLFDO�YDULDEOHV�DUH
XVHG�WR�HVWDEOLVK�WKH�HFRORJLFDO�FRQGLWLRQ�DQG�ILVKDELOLW\�RI�VWUHDPV�ZLWKLQ�D�UHJLRQ�RU�ZDWHUVKHG��+DELWDW
LQGLFDWRUV�DUH�XVHG�WR�GHSLFW�WKH�FRQGLWLRQ�RI�WKH�ULSDULDQ�DQG�DTXDWLF�HQYLURQPHQW�DQG�GHWHUPLQH
ZKHWKHU�KDELWDW�LV�WKH�SUREDEOH�FDXVH�RI�REVHUYHG�HFRORJLFDO�FRQGLWLRQV��:DWHU�TXDOLW\�DQG
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DQWKURSRJHQLF�VWUHVVRU�LQGLFDWRUV�DUH�XVHG�WR�GHVFULEH�DQG�LGHQWLI\�SRWHQWLDO�LPSDLUPHQW�VRXUFHV�ZKLFK
KHOS�WR�H[SODLQ�WKH�ELRORJLFDO�FRQGLWLRQV�REVHUYHG������

0%66�ILHOG�VWXGLHV�DUH�FRQGXFWHG�GXULQJ�VSULQJ�DQG�VXPPHU��%HQWKLF�PDFURLQYHUWHEUDWHV�DQG
ZDWHU�TXDOLW\�VDPSOLQJ�DUH�FRQGXFWHG�GXULQJ�VSULQJ��ZKLOH�ILVK�DQG�KHUSHWRIDXQD�DQG�HYDOXDWLRQ�RI
SK\VLFDO�KDELWDW�RFFXU�GXULQJ�VXPPHU��7KH�LQGH[�SHULRGV�ZHUH�VHOHFWHG�WR���

� REWDLQ�ZDWHU�TXDOLW\�GDWD�DW�D�WLPH�SHULRG�PRVW�SHUWLQHQW�WR�DFLGLILFDWLRQ�LPSDFWV�

� VDPSOH�EHQWKLF�FRPPXQLWLHV�DW�D�WLPH�RI�\HDU�ZKHQ�FRPPXQLW\�VWUXFWXUH�SURYLGHV�XVHIXO
LQIRUPDWLRQ�DERXW�HQYLURQPHQWDO�VWUHVVHV�DW�D�VLWH�

� VDPSOH�ILVK�FRPPXQLWLHV�GXULQJ�ORZ�IORZ�FRQGLWLRQV�DQG�DW�D�WLPH�ZKHQ�PDMRU�VSDZQLQJ
PLJUDWLRQV�DUH�QRW�LQ�SURJUHVV��DQG�

� HYDOXDWH�KDELWDW�FRQGLWLRQV�GXULQJ�WKH�SHULRG�ZKLFK�LV�W\SLFDOO\�PRVW�OLPLWLQJ�WR�WKH
DEXQGDQFH�RI�ORWLF�ILVKHV�

7R�DOORZ�VWDWHZLGH��UHJLRQDO��DQG�ZDWHUVKHG�VSHFLILF�LQIHUHQFHV�WR�EH�PDGH��WKH�0%66�LQFRU�
SRUDWHV�D�KLHUDUFKLFDO�SUREDELOLW\�VDPSOLQJ�DSSURDFK���)RU�ORJLVWLFDO�UHDVRQV��VDPSOLQJ�LV�VWUDWLILHG�EDVHG
RQ�JHRJUDSKLF�UHJLRQ��ZHVW��FHQWUDO�DQG�HDVW���%HFDXVH�UHVRXUFH�PDQDJHPHQW�LV�LQFUHDVLQJO\�RQ�D
ZDWHUVKHG�EDVLV��VDPSOLQJ�LV�IXUWKHU�VWUDWLILHG�E\�ZDWHUVKHG��)LJ��������

�������6LWH�6HOHFWLRQ

6LWHV�IRU�VDPSOLQJ�DUH�VHOHFWHG�IURP�D�VWUHDP�UHDFK�ILOH�GLJLWL]HG�IURP�����������VFDOH
WRSRJUDSKLF�PDSV�GHYHORSHG�E\�WKH�86*6��:LWKLQ�D�EDVLQ��WKH�QXPEHU�RI�VLWHV�RI�HDFK�VWUHDP�RUGHU�LV
DSSRUWLRQHG�EDVHG�RQ�WKH�WRWDO�OHQJWK�RI�WKDW�RUGHU�LQ�WKH�EDVLQ�UHODWLYH�WR�WKH�VWDWHZLGH�WRWDO��7R
DFFRXQW�IRU�ODQGRZQHU�UHIXVDOV��H[WUD�VLWHV�DUH�VHOHFWHG�DV�EDFNXSV�

�������,QGH[�3HULRG

7R�SURYLGH�D�V\QRSWLF�YLHZ�RI�WKH�FXUUHQW�HFRORJLFDO�VWDWXV�RI�0DU\ODQG�VWUHDPV�DQG�SURYLGH
ZDWHU�TXDOLW\�GDWD�SHUWLQHQW�WR�FKDUDFWHUL]DWLRQ�RI�DFLGLILFDWLRQ�HIIHFWV��0%66�VDPSOLQJ�WDNHV�SODFH�GXULQJ
WZR�LQGH[�SHULRGV��VSULQJ�DQG�VXPPHU��7KH�6SULQJ�,QGH[�3HULRG�H[WHQGV�IURP���0DUFK�WR�DERXW���0D\�
DQG�WKH�6XPPHU�,QGH[�3HULRG�H[WHQGV�IURP���-XQH�WR����6HSWHPEHU�HDFK�\HDU��7KH�GXUDWLRQ�RI�LQGH[
SHULRGV�ZDV�VHOHFWHG�WR�EH�DV�EURDG�DV�SRVVLEOH�WR�DFFRPPRGDWH�ORJLVWLFDO�FRQVWUDLQWV�ZLWKRXW�LQWUR�
GXFLQJ�H[FHVVLYH�LQWUD�SHULRG�YDULDELOLW\��
�
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MBSS Watershed Sampling Schedule

����

0%66�VDPSOLQJ�VFKHGXOH

���� ���� ���� ����

)LJXUH���� :DWHUVKHG�VDPSOLQJ�VFKHGXOH�IRU�WKH�����������0%66��ZDWHUVKHG�QDPHV�DUH
OLVWHG�LQ�7DEOH�����

:DWHU�TXDOLW\�DQG�EHQWKLF�PDFURLQYHUWHEUDWH�VDPSOLQJ�WDNHV�SODFH�LQ�VSULQJ��ZLWK�UHJLRQ�VSHFLILF
FRPSOHWLRQ�GDWHV�GHYHORSHG�EDVHG�RQ�GHJUHH�GD\�DFFXPXODWLRQV�RI�PHDQ�DLU�WHPSHUDWXUHV�DERYH����
E&��)LVK��KHUSHWRIDXQD�DQG�KDELWDW�VDPSOLQJ�RFFXU�LQ�VXPPHU��7R�FRPSOHWH�WKH�0%66�DFURVV�WKH�VWDWH�
VDPSOLQJ�ZLOO�FRQWLQXH�IRU�ILYH�\HDUV��7DEOH������
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Table 1-1. MBSS 2000-2004 watershed sampling schedule.

Basin Watershed Watershed Number
(CWAP)

2000 2001 2002 2003 2004

Youghiogheny Youghiogheny River 135 X
Little Youghiogheny/Deep Creek Lake 136/137 X

Casselman River 138 X
North Branch Potomac Potomac River Lower North Branch 129 X

Evitts Creek 130 X
Wills Creek 131 X

Georges Creek 132 X
Potomac River Upper North Branch 133 X

Savage River 134 X
Upper Potomac Antietam Creek 118 X

Potomac WA Co/MarshRun/
Tonoloway/Little Tonoloway 

117/119/123/125 X X

Conococheague 120 X
Little Conococheague/Licking Creek 121/122 X

Potomac AL Co/Sideling Hill Creek 124/126 X
Fifteen Mile Creek 127 X

Town Creek 128 X X
Middle Potomac Potomac River FR Co 112 X

Lower Monocacy River 113 X
Upper Monocacy River 114 X

Conewago Creek/Double Pipe Creek 1/115 X
Catoctin Creek 116 X

Potomac Wash Metro Potomac River MO Co 105 X
Piscataway Creek 106 X

Potomac Upper Tidal/Oxon Creek 104/107 X
Anacostia River 108 X

Rock Creek/Cabin John Creek 109/110 X
Seneca Creek 111 X

Patapsco Back River 69 X
Bodkin Creek/Baltimore Harbor 70/71 X X

Jones Falls 72 X
Gwynns Falls 73 X

Patapsco River Lower North Branch 74 X
Liberty Reservoir 75 X X

South Branch Patapsco 76 X
Patuxent Little Patuxent River 86 X

Middle Patuxent River 87 X
Rocky Gorge Dam 88 X

Brighton Dam 89 X
Patuxent River Lower 82 X
Patuxent River Middle 83 X

Western Branch 84 X
Patuxent River Upper 85 X

Lower Potomac Breton/St. Clements Bays 96/97 X
Potomac Lower Tidal/Potomac Middle

Tidal
93/94 X X

St. Mary's River 95 X X
Wicomico River 98 X
Gilbert Swamp 99 X
Zekiah Swamp 100 X

Port Tobacco River 101 X
Nanjemoy Creek 102 X

Mattawoman Creek 103 X
West Chesapeake Magothy River/Severn River 77/78 X

South River/West River 79/80 X
West Chesapeake Bay 81 X

Gunpowder Gunpowder River/Lower Gunpowder
Falls/Bird River/Middle River-Browns

62/63/64/68 X

Little Gunpowder Falls 65 X X
Loch Raven Reservoir 66 X

Prettyboy Reservoir 67 X
Susquehanna Lower Susquehanna/Octoraro

Creek/Conowingo Dam Susquehanna
2/4/5 X

Deer Creek 3 X X
Broad Creek 6 X

Bush Aberdeen Proving Ground/Swan Creek 60/61 X
Lower Winters Run/Atkisson Reservoir 57/58 X

Bush River/Bynum Run 56/59 X
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(ON 1RUWKHDVW�5LYHU�)XUQDFH�%D\� ����� ;
/RZHU�(ON�5LYHU�%RKHPLD�5LYHU�8SSHU�(ON

5LYHU�%DFN�&UHHN�/LWWOH�(ON�&UHHN�%LJ�(ON

&UHHN�&KULVWLQD�5LYHU

�������������������� ;

6DVVDIUDV�5LYHU�6WLOOSRQG�)DLUOHH ����� ;

&KHVWHU (DVWHUQ�%D\�.HQW�1DUURZV�/RZHU

&KHVWHU�5LYHU�/DQJIRUG�&UHHN�.HQW�,VODQG

%D\

�������������� ;

0LOHV�5LYHU�:\H�5LYHU ����� ;
&RUVLFD�5LYHU�6RXWKHDVW�&UHHN ����� ;

0LGGOH�&KHVWHU�5LYHU �� ; ;
8SSHU�&KHVWHU�5LYHU �� ;

&KRSWDQN +RQJD�5LYHU�/LWWOH�&KRSWDQN�/RZHU

&KRSWDQN

�������� ;

8SSHU�&KRSWDQN �� ;
7XFNDKRH�&UHHN �� ;

1DQWLFRNH�:LFRPLFR /RZHU�:LFRPLFR�0RQLH�%D\�:LFRPLFR

&UHHN�:LFRPLFR�5LYHU�+HDG

����������� ;

1DQWLFRNH�5LYHU �� ; ;
0DUVK\KRSH�&UHHN �� ;

)LVKLQJ�%D\�7UDQVTXDNLQJ�5LYHU ����� ;
3RFRPRNH 3RFRPRNH�6RXQG�7DQJLHU�6RXQG�%LJ

$QQHPHVVH[�0DQRNLQ�5LYHU

����������� ;

/RZHU�3RFRPRNH�5LYHU �� ;
8SSHU�3RFRPRNH�5LYHU �� ;

'LYLGLQJ�&UHHN�1DVVDZDQJR�&UHHN ����� ;
2FHDQ�&RDVWDO $VVDZRPDQ�,VOH�RI�:LJKW�6LQHSX[HQW�

1HZSRUW�&KLQFRWHDJXH�%D\V

������������ ;

�
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�����+($/7+�$1'�6$)(7<

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�SURYLGH�UHFRPPHQGDWLRQV�IRU�KHDOWK�DQG�VDIHW\��DVSHFWV�RI�WKH
0%66��SULPDULO\�WR�SHUVRQV�LQYROYHG�LQ�ILHOG�FROOHFWLRQV�IRU�WKH�0%66��6XJJHVWHG�WUDLQLQJ�DQG�TXDOLILFDWLRQV
DUH�GHVFULEHG��DORQJ�ZLWK�JHQHUDO�VDIHW\�SURFHGXUHV��VDPSOLQJ�KD]DUGV��SURYLVLRQ�RI�ILUVW�DLG��DQG
HPHUJHQF\�VLWXDWLRQV��7KH�UHFRPPHQGDWLRQV�LQ�WKLV�FKDSWHU�DUH�QRQ�ELQGLQJ��WKH�XOWLPDWH�UHVSRQVLELOLW\
IRU�KHDOWK�DQG�VDIHW\�RI�ILHOG�FUHZV�OLHV�ZLWK�WKH�SDUHQW�RUJDQL]DWLRQ�IRU�HDFK�ILHOG�FUHZ�

�
�����75$,1,1*�$1'�48$/,),&$7,216

7R�PLQLPL]H�DQ\�SRWHQWLDO�KHDOWK�DQG�VDIHW\�ULVNV�UHODWHG�WR�ILHOG�VDPSOLQJ�FRQGXFWHG�DV�SDUW�RI
WKH�0%66��VXUYH\�SHUVRQQHO�QHHG�WR�EH�SK\VLFDOO\�DEOH�WR�FRQGXFW�ILHOGZRUN�XQGHU�GHPDQGLQJ�FRQGLWLRQV
DQG�EH�ZHOO�SUHSDUHG�WR�KDQGOH�FRQWLQJHQFLHV�RU�HPHUJHQFLHV��7KH�IROORZLQJ�DUH�VXJJHVWHG�UHTXLUHPHQWV
IRU�DOO�ILHOG�VXUYH\�SHUVRQQHO�

D� 5HFHQW��ZLWKLQ���\HDU��SK\VLFLDQ
V�DSSURYDO�WR�FRQGXFW�ULJRURXV�SK\VLFDO�ZRUN�

E� 5HFHQW��ZLWKLQ���\HDU��&35�FHUWLILFDWLRQ

F� 5HFHQW��ZLWKLQ���\HDU��5HG�&URVV�)LUVW�$LG�7UDLQLQJ

G� &RPSOHWH�D�VDWLVIDFWRU\�LQWHUYLHZ�DERXW�KHDOWK�DQG�VDIHW\�DVSHFWV�RI�WKH�0%66�ZLWK�WKH
ILHOG�FUHZ�VXSHUYLVRU��LQFOXGLQJ�URXWLQH�VDIHW\�SUHFDXWLRQV�DQG�D�GLVFXVVLRQ�RI�DFWLRQV�WR
EH�WDNHQ�LQ�DQ�HPHUJHQF\�

H������(DFK�FUHZ�PHPEHU�VKRXOG�EH�YDFFLQDWHG�IRU�KHSDWLWXV�DQG�/\PH·V�GLVHDVH�

,Q�DGGLWLRQ�WR�WKH�UHFRPPHQGDWLRQV�LGHQWLILHG�IRU�DOO�VXUYH\�SHUVRQQHO��&UHZ�/HDGHUV�VKRXOG
KDYH�DGHTXDWH�ILHOG�VDPSOLQJ�H[SHULHQFH�XQGHU�ULJRURXV�FRQGLWLRQV��

�����'87,(6�$1'�5(63216,%,/,7,(6

7KLV�VHFWLRQ�RXWOLQHV�WKH�KHDOWK�DQG�VDIHW\�UHVSRQVLELOLWLHV�RI�SHUVRQV�LQYROYHG�ZLWK�ILHOG�DFWLYLWLHV
RI�WKH�0%66�

�������)LHOG�&UHZ�6XSHUYLVRU

7KH�)LHOG�&UHZ�6XSHUYLVRU�IRU�HDFK�RUJDQL]DWLRQ�LQYROYHG�LQ�VDPSOLQJ�KDV�RYHUDOO�UHVSRQVLELOLW\
IRU�KHDOWK�DQG�VDIHW\�DVSHFWV�RI�WKH�SRUWLRQ�RI�WKH�0%66�IRU�ZKLFK�WKDW�RUJDQL]DWLRQ�LV�UHVSRQVLEOH���

�������&UHZ�/HDGHU

)LHOG�&UHZ�/HDGHUV�DUH�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�GD\�WR�GD\�DFWLYLWLHV�RI�WKH�ILHOG�FUHZ�DUH
FRQGXFWHG�LQ�DV�VDIH�D�PDQQHU�DV�SRVVLEOH���5HFRPPHQGHG�KHDOWK�DQG�VDIHW\�UHVSRQVLELOLWLHV�RI�WKH�&UHZ
/HDGHU�LQFOXGH�
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� LQVWUXFWLRQ�DQG�VXSHUYLVLRQ�RI�WKH�VXUYH\�WHDP�VXFK�WKDW�VDPSOLQJ�DQG�WUDYHO�DW�D�JLYHQ
VLWH�DUH�GRQH�LQ�D�PDQQHU�ZKLFK�PLQLPL]HV�KHDOWK�DQG�VDIHW\�ULVNV�

�
� UHSRUWLQJ�WR�WKH�)LHOG�&UHZ�6XSHUYLVRU�RU�KLV�KHU�GHVLJQHH�DQ\�XQXVXDO�KHDOWK�DQG�VDIHW\

FRQGLWLRQV��HPHUJHQFLHV��RU�DFFLGHQWV�HQFRXQWHUHG�GXULQJ�WKH�GHSOR\PHQW�RI�WKH�FUHZ��
,Q�WKH�FDVH�RI�DFFLGHQWV�RU�HPHUJHQFLHV��WKH�&UHZ�/HDGHU�VKRXOG��DV�VRRQ�DV�WKH
VLWXDWLRQ�SHUPLWV��QRWLI\�WKH�)LHOG�&UHZ�6XSHUYLVRU�RU�KLV�KHU�GHVLJQHH�E\�GLUHFW�SKRQH
FRQWDFW���

� HQVXULQJ�WKDW�YHKLFOHV�DQG�VDPSOLQJ�HTXLSPHQW�DUH�LQ�VDIH�RSHUDWLQJ�FRQGLWLRQ�SULRU�WR
DQG�GXULQJ�ILHOG�GHSOR\PHQWV�

� HQVXULQJ�WKDW�DOO�PHPEHUV�RI�WKH�VXUYH\�WHDP�DUH�IXOO\�DZDUH�RI�DQ\�SRWHQWLDOO\
KD]DUGRXV�PDWHULDOV�XVHG�DV�SDUW�RI�VDPSOLQJ���([DPSOHV�LQFOXGH�SUHVHUYDWLYHV�IRU
ELRORJLFDO�DQG�FKHPLFDO�VDPSOHV�

� GHWHUPLQDWLRQ�DV�WR�ZKHWKHU�VDPSOLQJ�FRQGLWLRQV�DUH�VDIH�DQG�DSSURSULDWH�

� LQIRUPLQJ�WKH�VXUYH\�WHDP�RI�DQ\�VLWXDWLRQ�VSHFLILF�GDQJHUV�LQYROYHG�DW�D�JLYHQ�VLWH�

� HQVXULQJ�WKDW�YHKLFOHV�DUH�RSHUDWHG�LQ�D�VDIH�PDQQHU��DQG
�

� HQVXULQJ�WKDW�VDPSOHV�DQG�VDPSOLQJ�HTXLSPHQW�DUH�VDIHO\�VWRUHG�SULRU�WR�YHKLFOH
RSHUDWLRQV�

��
�������)LHOG�&UHZ�0HPEHUV

$OO�SHUVRQQHO�LQYROYHG�LQ�ILHOG�VDPSOLQJ�RU�ILHOG�REVHUYDWLRQV��H�J���4$�4&�LQVSHFWLRQV��VKRXOG�EH
DZDUH�RI�WKH�ULVNV�LQYROYHG�ZLWK�WKH�URXWLQH�DVSHFWV�RI�0%66���$�QXPEHU�RI�WKHVH�SRWHQWLDO�ULVNV�DUH
RXWOLQHG�LQ�VHFWLRQ��������:KHQ�XQVDIH�RU�KD]DUGRXV�FRQGLWLRQV�DUH�REVHUYHG��FUHZ�PHPEHUV�VKRXOG
LQIRUP�WKH�&UHZ�/HDGHU�DW�WKH�HDUOLHVW�RSSRUWXQLW\���,Q�DGGLWLRQ��FUHZ�PHPEHUV�VKRXOG�QRWLI\�WKH�&UHZ
/HDGHU�LI��IRU�DQ\�UHDVRQ��WKH\�FDQ�QRW�SHUIRUP�DQ�DVVLJQHG�WDVN�LQ�D�VDIH�PDQQHU���([DPSOHV�LQFOXGH
VLFNQHVV��SK\VLFDO�OLPLWDWLRQV��RU�D�ODFN�RI�FRQILGHQFH�LQ�RSHUDWLQJ�WKH�VDPSOLQJ�HTXLSPHQW�

�������/DERUDWRU\�3HUVRQQHO
$OO�SHUVRQQHO�LQYROYHG�LQ�ODERUDWRU\�DFWLYLWLHV�VKRXOG�IROORZ�JXLGHOLQHV�HVWDEOLVKHG�E\�26+$�IRU

VDIH�ODERUDWRU\�RSHUDWLRQV��LQFOXGLQJ���DGHTXDWH�H\H�SURWHFWLRQ��WUDQVIHU�RI�SRWHQWLDOO\�KDUPIXO�FKHPLFDOV
XQGHU�D�KRRG��PDLQWHQDQFH�RI�D�FOHDQ�DQG�QHDW�ZRUN�DUHD��DQG�VDIH�VWRUDJH�DQG�GLVSRVDO�RI�FKHPLFDOV��

�����6$03/,1*�+$=$5'6�$1'�352&('85(6�)25�0,1,0,=,1*�5,6.

7KHUH�DUH�D�QXPEHU�RI�SRWHQWLDO�KHDOWK�DQG�VDIHW\�FRQVLGHUDWLRQV�VSHFLILF�WR�WKH�0%66���$
QXPEHU�RI�WKHVH�KD]DUGV�DUH�FRPPRQ�WR�DOO�VDPSOLQJ�VLWHV��ZKLOH�RWKHUV�PD\�EH�VLWH��RU�UHJLRQ�VSHFLILF��
7KLV�VHFWLRQ�OLVWV�D�QXPEHU�RI�KD]DUGV�OLNHO\�WR�EH�HQFRXQWHUHG�GXULQJ�WKH�0%66�DV�ZHOO�DV�PHDVXUHV�WR
PLQLPL]H�WKH�KHDOWK�DQG�VDIHW\�ULVNV�DVVRFLDWHG�ZLWK�WKHP�
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�������9HKLFOH�$FFLGHQW�

$V�ZLWK�QHDUO\�DOO�RWKHU�ILHOG�VDPSOLQJ�SURJUDPV��WKHUH�LV�D�ULVN�RI�D�YHKLFXODU�DFFLGHQW���7R
PLQLPL]H�WKLV�ULVN��WKH�IROORZLQJ�PHDVXUHV�VKRXOG�EH�WDNHQ�

� DQ�LQVSHFWLRQ�RI�WKH�VDPSOLQJ�YHKLFOH�VKRXOG�EH�SHUIRUPHG�E\�WKH�&UHZ�/HDGHU�RU�D
GHVLJQHH�SULRU�WR�VDPSOLQJ�GHSDUWXUH��7KLV�LQVSHFWLRQ�VKRXOG�LQFOXGH�WLUH�FRQGLWLRQ�DQG
RSHUDELOLW\�RI�ZLSHUV��GHIURVWHU��HWF��

� GXULQJ�VDPSOLQJ�DFWLYLWLHV��DQ\�SRWHQWLDOO\�XQVDIH�YHKLFOH�FRQGLWLRQ�VKRXOG�EH�UHSRUWHG�WR
WKH�)LHOG�&UHZ�6XSHUYLVRU�DQG�FRUUHFWHG�DV�VRRQ�DV�LV�SUDFWLFDEOH�

� LI��LQ�WKH�MXGJHPHQW�RI�WKH�&UHZ�/HDGHU��WKH�VDPSOLQJ�YHKLFOH�LV�QRW�VDIH�WR�RSHUDWH��WKH
YHKLFOH�VKRXOG�QRW�EH�RSHUDWHG�XQWLO�WKH�FRQGLWLRQ�LV�UHFWLILHG��DQG�

� YHKLFOHV�VKRXOG�QRW�EH�RSHUDWHG�E\�FUHZ�PHPEHUV�ZKR�DUH�LQFDSDEOH�RI�VDIHO\�RSHUDWLQJ
WKHP��1R�VDPSOLQJ�YHKLFOH�VKRXOG�EH�RSHUDWHG�E\�D�SHUVRQ�QRW�KROGLQJ�D�YDOLG�GULYHUV
OLFHQVH�

�������(OHFWULF�6KRFN

)DLOXUH�WR�REVHUYH�DSSURSULDWH�VDIHW\�SUHFDXWLRQV�ZKHQ�XVLQJ�EDFNSDFN�HOHFWURILVKLQJ�JHDU�FRXOG
UHVXOW�LQ�HOHFWULF�VKRFN���8QGHU�ZRUVW�FDVH�FRQGLWLRQV��WKLV�VKRFN�FRXOG�UHVXOW�LQ�FDUGLDF�DUUHVW�DQG�ORVV�RI
OLIH���7R�PLQLPL]H�ULVNV�DVVRFLDWHG�ZLWK�HOHFWURILVKLQJ�GXULQJ�WKH�0%66��WKH�IROORZLQJ�PHDVXUHV�VKDOO�EH
WDNHQ�

� RQO\�SHUVRQQHO�GHVLJQDWHG�E\�)LHOG�&UHZ�6XSHUYLVRUV�VKRXOG�RSHUDWH�WKH�EDFNSDFN
HOHFWURILVKLQJ�XQLW�

� :DWHUWLJKW�UXEEHU�JORYHV�VKRXOG�EH�FRQWLQXRXVO\�ZRUQ�GXULQJ�DOO�HOHFWURILVKLQJ
RSHUDWLRQV���*ORYHV�VKRXOG�QRW�EH�WDNHQ�RII�WR�UHPRYH�ILVK�IURP�WKH�ZDWHU�

� WR�PLQLPL]H�WKH�DPRXQW�RI�ERG\�VXUIDFH�DUHD�SRWHQWLDOO\�H[SRVHG�WR�HOHFWULF�VKRFN�
QRUPDO�ZDGLQJ�JHDU�IRU�WKH�0%66�VKRXOG�EH�FKHVW�ZDGHUV��:KHQ�GHHPHG�DSSURSULDWH
E\�WKH�&UHZ�/HDGHU��KLS�ERRWV�PD\�EH�ZRUQ�LQ�OLHX�RI�FKHVW�ZDGHUV��6WDQGDUG�UXEEHU
ERRWV�VKRXOG�QRW�EH�ZRUQ�GXULQJ�HOHFWURILVKLQJ��7KH�EDUH�ZLUH�SRUWLRQ�RI�WKH�FDWKRGH
�UDWWDLO��VKRXOG�QHYHU�EH�WRXFKHG�ZKLOH�WKH�XQLW�LV�LQ�RSHUDWLRQ�

� RQO\�QRQ�OHDNLQJ�ZDGLQJ�JHDU�VKRXOG�EH�XVHG�GXULQJ�HOHFWURILVKLQJ���LI�D�OHDN�LV
GLVFRYHUHG��ZDGLQJ�JHDU�VKRXOG�EH�FKDQJHG�DQG�WKH�OHDNLQJ�JHDU�UHSDLUHG�RU�UHSODFHG
SULRU�WR�WKH�QH[W�XVH�

� HOHFWURILVKLQJ�VKRXOG�RQO\�EH�FRQGXFWHG�ZKHQ�D�PLQLPXP�RI�WKUHH�SHUVRQV�DUH�SUHVHQW
DW�D�VLWH��,Q�WKH�HYHQW�RI�HOHFWULF�VKRFN��WKLV�SURYLGHV�IRU�RQH�SHUVRQ�WR�DGPLQLVWHU�&35
ZKLOH�DQRWKHU�VHHNV�PHGLFDO�DVVLVWDQFH��8VH�RI�D�SRUWDEOH�SKRQH�LV�DOVR�UHFRPPHQGHG�DV
DQ�HIIHFWLYH�PHDQV�WR�VXPPRQ�HPHUJHQF\�PHGLFDO�FDUH�LI�QHFHVVDU\���
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� LI�WKH�&UHZ�/HDGHU�GHWHUPLQHV�WKDW�VWUHDP�FRQGLWLRQV�DW�WKH�WLPH�RI�WKH�VLWH�YLVLW�SUHVHQW
DQ�DEQRUPDO�ULVN�RI�HOHFWULF�VKRFN��KH�RU�VKH�ZLOO�GHWHUPLQH�WKDW�WKH�VLWH�LV�QRW
VDPSOHDEOH�DQG�VDPSOLQJ�ZLOO�EH�FRQGXFWHG�DW�DQ�DOWHUQDWH�VHJPHQW�RU�FDQFHOHG�LQ�WKDW
UHDFK�

� SULRU�WR�HDFK�XVH��HOHFWURILVKLQJ�JHDU�VKRXOG�EH�YHULILHG�WR�EH�LQ�VDIH�ZRUNLQJ�FRQGLWLRQ
E\�WKH�&UHZ�/HDGHU��7KLV�YHULILFDWLRQ�VKRXOG�LQFOXGH�DQ�H[DPLQDWLRQ�RI�H[WHUQDO�ZLULQJ
DQG�HOHFWULFDO�FRQQHFWLRQV��DQG

� LQ�FDVHV�ZKHUH�WZR�HOHFWURILVKLQJ�XQLWV�DUH�XVHG�DW�D�VHJPHQW��H[WUD�FDUH�VKRXOG�EH�WDNHQ
WR�HQVXUH�WKDW�XQLW�RSHUDWRUV�PDLQWDLQ�DQ�DZDUHQHVV�RI�DOO�SHUVRQQHO�LQ�WKH�ZDWHU��,Q
DGGLWLRQ��XQLW�RSHUDWRUV�VKRXOG�PDLQWDLQ�DGHTXDWH�VSDFLQJ�EHWZHHQ�XQLWV�WR�PLQLPL]H�WKH
ULVNV�RI�VKRFN�IURP�ERWK�HOHFWULF�ILHOGV�LQ�WKH�HYHQW�D�FUHZ�PHPEHU�VOLSV�RU�IDOOV�LQWR�WKH
ZDWHU��RU�WKH�GLVFKDUJH�RI�RQH�DQRGH�FRPSOHWLQJ�WKH�VZLWFK�FLUFXLW�IRU�DQRWKHU�XQLW��

�������+D]DUGRXV�7HUUDLQ

$�URXWLQH�SDUW�RI�VDPSOLQJ�GXULQJ�WKH�0%66�LV�WUDYHOLQJ�RYHU�URXJK�WHUUDLQ�WR�DFFHVV�WKH�VDPSOH
VLWH��2QH�RI�WKH�ULVNV�DULVLQJ�IURP�WKLV�DVSHFW�RI�WKH�0%66�LV�WKH�SRVVLELOLW\�RI�LQMXU\�IURP�IDOOLQJ��7R
PLQLPL]H�WKLV�ULVN��WKH�IROORZLQJ�SUHYHQWLYH�DFWLRQV�DUH�UHFRPPHQGHG�

� ZKHQ�QHFHVVDU\��WKH�&UHZ�/HDGHU�ZLOO�PDNH�D�GHWHUPLQDWLRQ�WKDW�DFFHVV�WR�WKH�VDPSOLQJ
VHJPHQW�LV�QRW�SRVVLEOH�DQG�WKH�SURFHGXUHV�IRU�DOWHUQDWH�VDPSOLQJ�ZLOO�EH�LPSOHPHQWHG�

�
� ZKHQ�WUDYHOLQJ�RYHU�DQ\�H[WHQVLYH�GLVWDQFH��DSSURSULDWH�IRRWZHDU�VKRXOG�EH�ZRUQ

LQVWHDG�RI�ZDGHUV�RU�KLS�ERRWV�

� HTXLSPHQW�VKRXOG�EH�GLVWULEXWHG�HTXLWDEO\�DPRQJ�FUHZ�PHPEHUV�IRU�WUDQVSRUW�IURP�WKH
YHKLFOH�WR�WKH�VLWH��LI�GHWHUPLQHG�WR�EH�QHFHVVDU\�E\�WKH�&UHZ�/HDGHU��PRUH�WKDQ�RQH
WULS�WR�WUDQVSRUW�HTXLSPHQW�VKRXOG�EH�PDGH�

� WR�WKH�JUHDWHVW�H[WHQW�SRVVLEOH��WUDYHO�EHWZHHQ�WKH�YHKLFOH�DQG�WKH�VDPSOH�VLWH�VKRXOG
RFFXU�GXULQJ�GD\OLJKW�KRXUV��DQG

� RQO\�LQ�XQXVXDO�FLUFXPVWDQFHV��DV�GHWHUPLQHG�E\�WKH�&UHZ�/HDGHU��VKRXOG�D�FUHZ
PHPEHU�WUDYHO�DORQH�RYHU�KD]DUGRXV�WHUUDLQ�

�������)DVW�RU�'HHS�:DWHU��

'XULQJ�WKH�0%66��VRPH�VDPSOLQJ�VHJPHQWV�PD\�EH�YLVLWHG�ZKLFK�KDYH�IDVW�DQG�RU�GHHS�ZDWHU�LQ
WKHP��6DPSOLQJ�LQ�ORFDWLRQV�ZKLFK�DUH�WRR�GHHS�RU�WRR�IDVW�IRU�ZDGLQJ�FRXOG�UHVXOW�LQ�LQMXU\�RU�GURZQLQJ�
,W�VKRXOG�EH�QRWHG�WKDW�VDPSOLQJ�IDVW�DQG�RU�GHHS�ZDWHUV�DOVR�LQFUHDVHV�WKH�OLNHOLKRRG�RI�HOHFWULFDO�VKRFN�
WKXV�D�KLJK�GHJUHH�RI�FDXWLRQ�LV�LPSHUDWLYH�IRU�VDIH�RSHUDWLRQV��7R�PLQLPL]H�KHDOWK�DQG�VDIHW\�ULVNV
DVVRFLDWHG�ZLWK�VDPSOLQJ�LQ�IDVW�DQG�RU�GHHS�ZDWHUV��WKH�IROORZLQJ�VWHSV�VKRXOG�EH�WDNHQ�
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� SULRU�WR�VDPSOLQJ��WKH�&UHZ�/HDGHU�VKRXOG�HQVXUH�WKDW�DOO�FUHZ�PHPEHUV�ZKR�DUH�WR
HQWHU�WKH�VWUHDP�DUH�SK\VLFDOO\�ILW�WR�GR�VR�DQG�DUH�DZDUH�RI�DQ\�VSHFLILF�VDPSOLQJ�ULVNV�DW
WKH�VLWH�

� SULRU�WR�VDPSOLQJ��WKH�&UHZ�/HDGHU�VKRXOG�PDNH�D�GHWHUPLQDWLRQ�DV�WR�ZKHWKHU�WKH�VLWH
FDQ�EH�VDPSOHG�E\�ZDGLQJ�ZLWKRXW�XQGXH�ULVNV��,I�D�QHJDWLYH�GHWHUPLQDWLRQ�LV�UHDFKHG�
WKH�VLWH�VKRXOG�EH�UHYLVLWHG�DW�DQRWKHU�WLPH�RU�QRW�VDPSOHG���

� DOO�ILHOG�FUHZ�PHPEHUV�VKRXOG�ZHDU�FKHVW�ZDGHUV�RXWILWWHG�ZLWK�ZDLVW�EHOWV�DQG�IHOW�VROHV
RU�FOHDWV�VKRXOG�EH�XVHG�LQ�URFN\�DUHDV�

�������6OLSSHU\�6XEVWUDWH�
�
'XULQJ�WKH�0%66��VDPSOLQJ�DW�VRPH�VLWHV�ZLOO�EH�KD]DUGRXV�GXH�WR�VOLSSHU\�VXEVWUDWH���([DPSOHV�RI
VWUHDPV�W\SHV�ZKLFK�PD\�KDYH�WUHDFKHURXV�VXEVWUDWHV�LQFOXGH�VWUHDPV�DIIHFWHG�E\�DFLGLF�PLQH�GUDLQDJH
DQG�VWUHDPV�ZLWK�KLJK�VLOW�ORDGV��7R�PLQLPL]H�WKH�ULVNV�DVVRFLDWHG�ZLWK�VOLSSHU\�VXEVWUDWHV��WKH�IROORZLQJ
PHDVXUHV�DUH�UHFRPPHQGHG�

� WKH�&UHZ�/HDGHU�VKRXOG�IDFWRU�WKH�GHJUHH�RI�VOLSSHULQHVV�RI�WKH�VXEVWUDWH�LQWR�GHFLVLRQV
DV�WR�ZKHWKHU�D�VWUHDP�VHJPHQW�FDQ�EH�VDPSOHG�DQG�DQ\�H[WUD�SUHFDXWLRQV�WR�EH�WDNHQ
E\�WKH�ILHOG�FUHZ��DQG

� DOO�ZDGLQJ�JHDU�VKRXOG�KDYH�IHOW�VROHV�DQG�RU�FOHDWV�

��

�������'DQJHURXV�$QLPDOV�RU�3ODQWV

6DPSOLQJ�DW�VRPH�VLWHV�GXULQJ�WKH�0%66�ZLOO�LQFOXGH�ULVNV�DVVRFLDWHG�ZLWK�GDQJHURXV�DQLPDOV
DQG�RU�SODQWV��3RLVRQ�LY\�LV�OLNHO\�WR�EH�FRPPRQ�DORQJ�PDQ\�WUDYHO�URXWHV�XVHG�E\�WKH�VDPSOLQJ�FUHZ��DV
ZHOO�DV�LQ�ULSDULDQ�YHJHWDWLRQ��3RLVRQ�LY\�URRWV�RQ�WUHH�WUXQNV�RIIHU�SDUWLFXODU�ULVNV�VLQFH�WKH\�DUH�RIWHQ
XQQRWLFHG��$QRWKHU�SODQW�ZKLFK�RFFXUV�LQ�ERJJ\�DUHDV�DQG�VKRXOG�EH�DYRLGHG�LV�SRLVRQ�VXPDF��)DXQDO
ULVNV�LQ�0DU\ODQG�LQFOXGH�QRUWKHUQ�FRSSHUKHDGV��WLPEHU�UDWWOHVQDNHV��IUHH�UDQJLQJ�GRPHVWLF�GRJV��DQG
UDELG�PDPPDOV�RI�DQ\�VSHFLHV��7R�PLQLPL]H�WKH�ULVNV�DVVRFLDWHG�ZLWK�GDQJHURXV�DQLPDOV�DQG�SODQWV�GXULQJ
WKH�0%66��WKH�IROORZLQJ�PHDVXUHV�DUH�UHFRPPHQGHG�

� DOO�ILHOG�VXUYH\�SHUVRQQHO�VKRXOG�UHFHLYH�WUDLQLQJ�LQ�ILHOG�LGHQWLILFDWLRQ��DYRLGDQFH�RI��DQG
ILUVW�DLG�IRU�GDQJHURXV�SODQWV�DQG�DQLPDOV�ZKLFK�PD\�EH�HQFRXQWHUHG�GXULQJ�WKH�0%66��

� FUHZ�PHPEHUV�VKRXOG�LQIRUP�WKHLU�&UHZ�/HDGHU�RI�DQ\�NQRZQ�DOOHUJLHV�DQG�NHHS
DSSURSULDWH�PHGLFDO�UHOLHI�LQ�WKH�ILHOG�ILUVW�DLG�NLW��DW�D�PLQLPXP��HDFK�FUHZ�VKRXOG�NHHS
DQ�HPHUJHQF\�VXSSO\�RI�EHQDGU\O���DQG

� WKH�&UHZ�/HDGHU�VKRXOG�PDNH�DOO�FUHZ�PHPEHUV�DZDUH�RI�VLWH��RU�VLWXDWLRQ�VSHFLILF
GDQJHUV�DV�WKH\�DUH�QRWHG��6LPLODUO\��ILHOG�FUHZ�PHPEHUV�VKRXOG�LQIRUP�WKH�&UHZ�/HDGHU
DV�VRRQ�DV�WKH\�DUH�GLVFRYHUHG�
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�������+LJK�%DFWHULDO�/HYHOV��

:KHQ�VDPSOLQJ�LQ�DUHDV�GRZQVWUHDP�RI�VHZDJH�RU�RWKHU�RUJDQLF�ZDVWH�LQSXWV��SRWHQWLDOO\
GDQJHURXV�EDFWHULDO�OHYHOV�PD\�H[LVW��,Q�XUEDQ�DUHDV��WKH�SUHVHQFH�RI�VXFK�LQSXWV�PD\�EH�FOHDUO\�HYLGHQW
E\�VPHOO��REVHUYDWLRQ�RI�VROLGV�DQG�IORDWDEOHV��DQG�RU�WKH�SUHVHQFH�RI�VHZDJH�IXQJXV�RQ�ERWWRP
VXEVWUDWHV��+RZHYHU��LQ�VRPH�DUHDV��SRWHQWLDOO\�GDQJHURXV�EDFWHULDO�OHYHOV�FRXOG�EH�SUHVHQW�LQ�D�VWUHDP
ZLWKRXW�DQ\�GLUHFW�HYLGHQFH��7R�PLQLPL]H�WKH�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�KLJK�EDFWHULDO�OHYHOV�LQ�VWUHDPV�
WKH�IROORZLQJ�PHDVXUHV�VKRXOG�EH�LQFRUSRUDWHG�LQWR�ILHOG�VXUYH\V�

� DOO�0%66�ILHOG�SHUVRQQHO�PD\�EH�H[SRVHG�WR�ZDWHU�NQRZQ�RU�VXVSHFWHG�WR�FRQWDLQ
KXPDQ�ZDVWHV��7KHUHIRUH��DOO�FUHZ�PHPEHUV�VKRXOG�EH�LPPXQL]HG�DJDLQVW�WHWDQXV�
KHSDWLWLV��DQG�RWKHU�LQIHFWLRXV�GLVHDVHV�

� GXULQJ�GHYHORSPHQW�RI�WKH�LWLQHUDU\��WKH�&UHZ�/HDGHU�VKRXOG�H[DPLQH�WKH�OLVW�RI�13'(6
GLVFKDUJH�SHUPLWV�DQG�LQYHVWLJDWH�WKURXJK�0'(�DQ\�NQRZQ�SROOXWLRQ�SUREOHPV�LQ�WKH
ZDWHUVKHG�EHLQJ�VDPSOHG��8VLQJ�WKLV�LQIRUPDWLRQ��D�GHWHUPLQDWLRQ�VKRXOG�EH�PDGH�DV�WR
ZKHWKHU�VSHFLDO�VDIHW\�SUHFDXWLRQV�DUH�QHFHVVDU\��

� SULRU�WR�HQWHULQJ�WKH�VWUHDP��WKH�&UHZ�/HDGHU�VKRXOG�PDNH�QRWH�RI�DQ\�HYLGHQFH�RI�KLJK
EDFWHULDO�OHYHOV�DQG�LQIRUP�WKH�ILHOG�FUHZ�

� WKH�XVH�RI�JORYHV�VKRXOG�EH�PD[LPL]HG�GXULQJ�WKH�VDPSOLQJ�SURFHVV�

� RSHQ�ZRXQGV�VKRXOG�QRW�EH�H[SRVHG�WR�FRQWDFW�ZLWK�VWUHDP�ZDWHU��DQG

� DIWHU�H[SRVXUH�WR�VWUHDP�ZDWHU��DOO�FUHZ�PHPEHUV�VKRXOG�ZDVK�WKHLU�KDQGV�LQ�LVRSURS\O
DOFRKRO�DQG�FOHDQ�ZDWHU�SULRU�FRQVXPLQJ�DQ\�IRRG�RU�GULQN�

�������+D]DUGRXV�:DVWH��

%HFDXVH�RI�KLVWRULFDO�GLVSRVDO�SUDFWLFHV��KD]DUGRXV�ZDVWHV�PD\�EH�SUHVHQW�DW�DQ�XQNQRZQ
QXPEHU�RI�VWUHDP�VHJPHQWV�WR�EH�VDPSOHG�GXULQJ�WKH�0%66��5LVNV�RI�UHODWLYHO\�EULHI�H[SRVXUH��VXFK�DV
VDPSOLQJ�GXULQJ�WKH�0%66��WR�KD]DUGRXV�ZDVWHV�DUH�OLNHO\�WR�EH�ORZ��EXW�SUHFDXWLRQV�VWLOO�QHHG�WR�EH
WDNHQ�WR�PLQLPL]H�H[SRVXUH�SUREDELOLWLHV��7KHVH�LQFOXGH�

� SULRU�WR�FRPPHQFHPHQW�RI�ILHOG�VDPSOLQJ�XQGHU�WKH�0%66��WKH�)LHOG�&UHZ�6XSHUYLVRU�RU
KLV�KHU�GHVLJQHH�VKRXOG�UHYLHZ�H[LVWLQJ�LQIRUPDWLRQ��WKURXJK�0'(�DQG�(3$��DERXW
NQRZQ�RU�SUREDEOH�KD]DUGRXV�ZDVWH�VLWHV�LQ�0DU\ODQG�LQ�UHODWLRQ�WR�0%66�VDPSOH�VLWHV�
$IWHU�UHYLHZ�RI�DYDLODEOH�KD]DUGRXV�VLWH�LQIRUPDWLRQ��WKH�)LHOG�&UHZ�6XSHUYLVRU�VKRXOG
LQIRUP�WKH�3URMHFW�2IILFHU�RI�DQ\�KD]DUGRXV�ZDVWH�VLWHV�LQ�DUHDV�GHVLJQDWHG�WR�EH
VDPSOHG��$Q\�VXFK�DUHDV�LGHQWLILHG�ZLOO�EH�VDPSOHG�E\�D�FUHZ�WKDW�KDV�UHFHLYHG�26+$
KD]DUGRXV�ZDVWH�VDIHW\�WUDLQLQJ��DV�VSHFLILHG�LQ����&)5������������7KH�FUHZ�IRU�VDPSOLQJ
VHJPHQWV�DW�KD]DUGRXV�ZDVWH�VLWHV�ZLOO�EH�LGHQWLILHG�E\�WKH�3URMHFW�2IILFHU�

� DOO�VDPSOLQJ�DW�KD]DUGRXV�ZDVWH�VLWHV�ZLOO�EH�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�VLWH�KHDOWK
DQG�VDIHW\�SODQV�DQG�RQO\�DIWHU�SURSHU�DGYDQFH�QRWLFH�KDV�EHHQ�JLYHQ�WR�DXWKRULWLHV�RQ
VLWH�
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� 0%66�SHUVRQQHO�ZKR�SDUWLFLSDWH�LQ�VDPSOLQJ�VKRXOG�SDUWLFLSDWH�LQ�D�0HGLFDO�0RQLWRULQJ
3ODQ�HVWDEOLVKHG�E\�WKH�&RQWUDFWRU�IRU�WKH�KD]DUGRXV�VLWH�VDPSOLQJ�FUHZ���0HGLFDO
0RQLWRULQJ�VKRXOG�LQFOXGH�EDVHOLQH��\HDUO\��DQG�H[LW�H[DPLQDWLRQV�

� DIWHU�VDPSOLQJ�DW�RU�LQ�WKH�YLFLQLW\�RI�KD]DUGRXV�ZDVWH�VLWHV��DOO�H[SRVHG�HTXLSPHQW
VKRXOG�EH�WKRURXJKO\�ULQVHG��LQFOXGLQJ�ZDGHUV�DQG�DQ\�H[SRVHG�SHUVRQDO�HTXLSPHQW�

� QR�IRRG�VKRXOG�EH�FRQVXPHG�DW�NQRZQ�KD]DUGRXV�ZDVWH�VLWHV�

�������+\SRWKHUPLD

0DQ\�RI�WKH�VLWHV�VDPSOHG�GXULQJ�WKH�0%66�ZLOO�EH�LQ�UHPRWH�ORFDWLRQV��$W�WKHVH�ORFDWLRQV��WKH
SRWHQWLDO�IRU�VWUDQGLQJ�DQG�SURORQJHG�H[SRVXUH�WR�H[WUHPH�ZHDWKHU�FRQGLWLRQV�LV�RI�FRQFHUQ��HVSHFLDOO\
GXULQJ�WKH�VSULQJ�VDPSOLQJ�SHULRG��7KHUH�LV�DOVR�D�SRWHQWLDO�IRU�SURORQJHG�H[SRVXUH�WR�FROG�ZDWHU�LQ�WKH
FDVH�RI�DFFLGHQWV��HPHUJHQFLHV�RU�RWKHU�XQXVXDO�FRQGLWLRQV��5HFRPPHQGHG�SUHFDXWLRQV�WR�UHGXFH�WKH
SRVVLELOLW\�RI�K\SRWKHUPLD�RU�UHODWHG�LOOQHVVHV�LQFOXGH�

� HDFK�ILHOG�FUHZ�VKRXOG�FDUU\�VHYHUDO�VSDFH�EODQNHWV�DW�DOO�WLPHV�ZKHQ�LQ�WKH�ILHOG�GXULQJ
WKH�6SULQJ�,QGH[�3HULRG�

� &UHZ�/HDGHUV�VKRXOG�EH�UHVSRQVLEOH�IRU�PRQLWRULQJ�ZHDWKHU�FRQGLWLRQV�DQG�DGMXVWLQJ�RU
SRVWSRQLQJ�VDPSOLQJ�SODQV�DV�DSSURSULDWH��DQG

� SULRU�WR�OHDYLQJ�WKH�YHKLFOH�IRU�D�VDPSOLQJ�VLWH��WKH�&UHZ�/HDGHU�VKRXOG�HQVXUH�WKDW�FUHZ
PHPEHUV�DUH�SURSHUO\�FORWKHG�DQG�WKDW�HPHUJHQF\�VXSSOLHV�DUH�WDNHQ�WR�WKH�VLWH�

��

��������/LJKWQLQJ�6WULNH

$V�VDPSOLQJ�GXULQJ�WKH�0%66�ZLOO�RFFXU�RYHU�UHODWLYHO\�ORQJ�SHULRGV�RI�WLPH�LQ�VSULQJ�DQG
VXPPHU��H[SRVXUH�RI�ILHOG�FUHZV�WR�HOHFWULFDO�VWRUPV�LV�OLNHO\��7R�PLQLPL]H�ULVNV�DVVRFLDWHG�ZLWK�D
OLJKWQLQJ�VWULNH�WKH�IROORZLQJ�PHDVXUHV�VKRXOG�EH�WDNHQ�

� &UHZ�/HDGHUV�VKRXOG�EH�UHVSRQVLEOH�IRU�PRQLWRULQJ�ZHDWKHU�FRQGLWLRQV�ZLWK
ZHDWKHUEDQG�UDGLR��DGMXVWLQJ�VDPSOLQJ�VFKHGXOHV�DV�DSSURSULDWH�WR�PLQLPL]H�WKH�FKDQFH
RI�D�ILHOG�FUHZ�EHLQJ�H[SRVHG�WR�DQ�HOHFWULFDO�VWRUP�ZKLOH�LQ�D�UHPRWH�ORFDWLRQ��DQG

� LQ�WKH�HYHQW�RI�DQ�HOHFWULFDO�VWRUP�ZKLOH�VDPSOLQJ��VDPSOLQJ�DFWLYLWLHV�VKRXOG�EH�KDOWHG
DQG�WKH�&UHZ�/HDGHU�VKRXOG�GHWHUPLQH�ZKHWKHU�WR�UHWXUQ�WR�WKH�YHKLFOH�RU�VHHN�ORFDO
VKHOWHU�

�����),567�$,'

'XULQJ�DQ\�ILHOG�VDPSOLQJ�DFWLYLW\�VXFK�DV�WKH�0%66��WKHUH�LV�D�SRVVLELOLW\�WKDW�ILUVW�DLG�ZLOO�QHHG�WR
EH�DGPLQLVWHUHG��7R�PHHW�WKLV�QHHG��DOO�SHUVRQQHO�VKRXOG�EH�WUDLQHG�LQ�ILUVW�DLG��,Q�DGGLWLRQ��HDFK�ILHOG
FUHZ�VKRXOG�PDLQWDLQ�D�VWRFNHG�ILUVW�DLG�NLW��LQFOXGLQJ�DQ�LQMHFWLRQ�NLW�IRU�DOOHUJLF�UHDFWLRQV��LQ�ERWK�ILHOG
VDPSOLQJ�HTXLSPHQW�DQG�LQ�WKH�VDPSOLQJ�YHKLFOH�
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�����(0(5*(1&,(6

,Q�WKH�HYHQW�RI�D�PHGLFDO�RU�RWKHU�HPHUJHQF\��WKH�&UHZ�/HDGHU�RU�VHQLRU�WHFKQLFLDQ�VKRXOG�WDNH
DOO�DSSURSULDWH�LPPHGLDWH�DFWLRQV�DQG�VKRXOG�VHQG�IRU�DSSURSULDWH�DVVLVWDQFH�XVLQJ�WKH�IDVWHVW�DYDLODEOH
PHDQV��,Q�WKH�HYHQW�WKH�HPHUJHQF\�RFFXUV�DW�D�UHPRWH�ORFDWLRQ��DOO�QHFHVVDU\�LQIRUPDWLRQ�WR�JXLGH
DVVLVWDQFH�SHUVRQQHO�VKRXOG�EH�SURYLGHG��LQFOXGLQJ�PDS�FRRUGLQDWHV�LI�NQRZQ�DQG�DSSURSULDWH��$V�VRRQ
DV�SUDFWLFDEOH�WKHUHDIWHU��WKH�)LHOG�&UHZ�6XSHUYLVRU�DQG�3URMHFW�2IILFHU�VKRXOG�EH�LQIRUPHG���
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�����48$/,7<�$6685$1&(

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�RXWOLQH�4$�4&�DFWLYLWLHV�ZKLFK�DUH�SDUW�RI�0%66�ILHOG�DFWLYLWLHV�
7KH�FKDSWHU�LQFOXGHV�GHVFULSWLRQV�RI�GRFXPHQWDWLRQ�SURFHGXUHV��UHVSRQVLELOLW\�DQG�DFFRXQWDELOLW\�RI
SURMHFW�SHUVRQQHO��WUDLQLQJ�UHTXLUHPHQWV��IDFLOLWLHV��DQG�HTXLSPHQW�7R�DFKLHYH�WKH�REMHFWLYHV�RI�WKH
0%66��LW�LV�LPSHUDWLYH�WKDW�DOO�SURMHFW�SHUVRQQHO�IROORZ�WKH�SURFHGXUHV�DQG�JXLGDQFH�SURYLGHG�LQ�WKLV
FKDSWHU�

�����,1752'8&7,21

4XDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO��4$�4&��DUH�LQWHJUDO�SDUWV�RI�GDWD�FROOHFWLRQ�DQG
PDQDJHPHQW�DFWLYLWLHV�RI�WKH�0%66��7KH�ILHOG�4$�SURJUDP�IRU�WKH�0%66�ZDV�GHVLJQHG�WR�������HQVXUH
WKDW�GDWD�DUH�RI�NQRZQ�DQG�VXIILFLHQW�TXDOLW\�WR�PHHW�WKH�SURMHFW�REMHFWLYHV��DQG����SURYLGH�HVWLPDWHV�RI
YDULRXV�VRXUFHV�RI�YDULDQFH�DVVRFLDWHG�ZLWK�WKH�LQGLYLGXDO�YDULDEOHV�EHLQJ�PHDVXUHG���

7R�EH�HIIHFWLYH��WKH�4$�SURJUDP�PXVW�FRQWLQXDOO\�PRQLWRU�WKH�DFFXUDF\��SUHFLVLRQ��FRP�
SOHWHQHVV��FRPSDUDELOLW\��DQG�UHSUHVHQWDWLYHQHVV�RI�WKH�GDWD�GXULQJ�DOO�SKDVHV�RI�WKH�SURJUDP�
&RPSRQHQWV�RI�WKH�0%66�ILHOG�4$�SURJUDP�LQFOXGH�

� WKRURXJK�LQYHVWLJDWRU�WUDLQLQJ�

� GHYHORSPHQW�RI�DQG�DGKHUHQFH�WR�SURMHFW�SURWRFROV�DQG�JXLGHOLQHV��

� FRPSUHKHQVLYH�ILHOG�DQG�ODERUDWRU\�GDWD�GRFXPHQWDWLRQ�DQG�PDQDJHPHQW�

� YHULILFDWLRQ�RI�GDWD�UHSURGXFLELOLW\��DQG

� LQVWUXPHQW�FDOLEUDWLRQ�

����3238/$7,21�2)�,17(5(67

7KH�FXUUHQW�SRSXODWLRQ�RI�LQWHUHVW�IRU�WKH�QRQ�WLGDO�FRPSRQHQW�RI�WKH�0%66�LQFOXGHV�DOO�QRQ�
WLGDO���WK�RUGHU�DQG�VPDOOHU�VWUHDP�UHDFKHV�RI�WKH�6WDWH�RI�0DU\ODQG��ZLWK�WKH�H[FHSWLRQ�RI�UHVHUYRLU�OLNH
LPSRXQGPHQWV�ZKLFK�VXEVWDQWLDOO\�DOWHU�WKH�ULYHULQH�QDWXUH�RI�WKH�UHDFK��

����&203$5$%,/,7<�$1'�&203/(7(1(66

&RPSDUDELOLW\�RI�GDWD�EHWZHHQ�ILHOG�FUHZV�LV�PD[LPL]HG�E\�SURYLGLQJ�VWDQGDUGL]HG�WUDLQLQJ�LQ
0%66�WHFKQLTXHV�SULRU�WR�VDPSOLQJ��7UDLQLQJ�UHTXLUHPHQWV�DUH�VSHFLILHG�E\�WKH�3URMHFW�2IILFHU�DQG
LQFOXGHG�LQ�WKH�6FRSH�RI�:RUN�IRU�HDFK�RUJDQL]DWLRQ�LQYROYHG�LQ�ILHOG�VDPSOLQJ��7UDLQLQJ�LV�PDQGDWRU\�IRU
DOO�SDUWLFLSDQWV�RI�ERWK�WKH�6SULQJ�DQG�6XPPHU�,QGH[�3HULRGV�

7R�XWLOL]H�GDWD�IURP�D�JLYHQ�VDPSOLQJ�VHJPHQW�GXULQJ�DQDO\VHV��DOO�GDWD�LQFOXGHG�RQ�WKH�0%66�GDWD
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VKHHWV�ZKLFK�SHUWDLQV�WR�WKH�DQDO\VLV�EHLQJ�FRQGXFWHG�PXVW�EH�YDOLGDWHG��SOXV�DOO�DSSURSULDWH�VLWH�ORFDWLRQ
GDWD���

�����'2&80(17$7,21

7R�HQVXUH�VFLHQWLILF�FUHGLELOLW\��VWXG\�UHSHDWDELOLW\�DQG�FRVW�HIIHFWLYHQHVV��DOO�SURMHFW�DFWLYLWLHV�RI
WKH�0%66�QHHG�WR�EH�DGHTXDWHO\�GRFXPHQWHG��7KHVH�DFWLYLWLHV�LQFOXGH�LWLQHUDU\�GHYHORSPHQW��ODQGRZQHU
FRQWDFWV��DGKHUHQFH�WR�VDPSOLQJ�SURWRFROV��HTXLSPHQW�FDOLEUDWLRQ��ILHOG�VDPSOLQJ��UHYLHZ�RI�GDWD�VKHHWV�
ILHOG�QRWHV��LQIRUPDWLRQ�PDQDJHPHQW��GDWD�TXDOLW\�DVVHVVPHQW��GDWD�DQDO\VHV��DQG�LQWHUSUHWDWLRQ�RI�GDWD�
7R�PLQLPL]H�WKH�SRVVLELOLW\�WKDW�QHHGHG�GRFXPHQWDWLRQ�RU�GDWD�LV�QRW�UHFRUGHG��VWDQGDUGL]HG�IRUPV�DQG
RQ�VLWH�YHULILFDWLRQ�RI�IRUP�FRPSOHWLRQV�E\�VXSHUYLVRU\�SHUVRQQHO�DUH�LQFOXGHG�DV�SDUW�RI�WKH�0%66��(DFK
RI�WKH�DFWLYLWLHV�OLVWHG�DERYH�LV�GHVFULEHG�LQ�RWKHU�VHFWLRQV�RI�WKLV�PDQXDO��LQFOXGLQJ�GRFXPHQWDWLRQ
SURFHGXUHV�DQG�UHTXLUHPHQWV��

�����5(63216,%,/,7<�$1'�$&&2817$%,/,7<

7KH�SXUSRVH�RI�WKLV�VHFWLRQ�LV�WR�GHILQH�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�DQG�UHVSRQVLELOLWLHV�RI
SHUVRQQHO�LQYROYHG�LQ�WKH�0%66��$V�PXOWLSOH�RUJDQL]DWLRQV�DUH�LQYROYHG�LQ�WKH�0%66��DGKHUHQFH�WR�WKH
FKDLQ�RI�DXWKRULW\�DQG�LQIRUPDWLRQ�RXWOLQHG�EHORZ�LV�SDUDPRXQW�WR�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�0%66���

$�QXPEHU�RI�SHUVRQQHO�UHSRUW�GLUHFWO\�WR�WKH�3URMHFW�2IILFHU���WKH�7UDLQLQJ�2IILFHU��WKH�4XDOLW\
&RQWURO�2IILFHU��4&�2IILFHU���WKH�)LHOG�&UHZ�6XSHUYLVRU�IRU�HDFK�RUJDQL]DWLRQ�LQYROYHG�LQ�ILHOG�VDPSOLQJ�
DQG�WKH�'DWD�0DQDJHPHQW�DQG�$QDO\VLV�2IILFHU��'0�2IILFHU���&UHZ�/HDGHUV�UHSRUW�WR�WKHLU�UHVSHFWLYH
)LHOG�&UHZ�6XSHUYLVRU�IRU�GD\�WR�GD\�DFWLYLWLHV�DQG�HPHUJHQFLHV��7KH�UHVSRQVLELOLWLHV�RI�HDFK�RI�WKHVH
SHUVRQQHO�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

�������3URMHFW�2IILFHU

7KH�0%66�3URMHFW�2IILFHU�KDV�RYHUDOO�UHVSRQVLELOLW\�IRU�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�0%66��
6SHFLILF�GXWLHV�RI�WKH�3URMHFW�2IILFHU�LQFOXGH�VHOHFWLRQ�RI�VXERUGLQDWHV��GLUHFWLRQ�DQG�DSSURYDO�RI�WUDLQLQJ
DFWLYLWLHV��FRQWUDFWRU�RYHUVLJKW��OLDLVRQ�ZLWK�WKH�SXEOLF�DQG�UHVRXUFH�DJHQFLHV��GRFXPHQW�UHYLHZ��DQG�SHHU
UHYLHZ�VROLFLWDWLRQ����

�������7UDLQLQJ�2IILFHU

7KH�7UDLQLQJ�2IILFHU�LV�UHVSRQVLEOH�IRU�WUDLQLQJ�RI�DOO�ILHOG�VDPSOLQJ�SHUVRQQHO��$W�WKH�GLUHFWLRQ�RI
WKH�3URMHFW�2IILFHU��WKH�7UDLQLQJ�2IILFHU�FRRUGLQDWHV�ZLWK�WKH�4&�2IILFHU�DQG�WKH�)LHOG�3URJUDP�/HDGHU
WR�LPSOHPHQW�UHPHGLDO�RU�DGGLWLRQDO�WUDLQLQJ�GHHPHG�QHFHVVDU\�GXULQJ�0%66�ILHOG�VDPSOLQJ�LQWHUYDOV�

�������4XDOLW\�&RQWURO�2IILFHU

7KH�4&�2IILFHU�LV�UHVSRQVLEOH�IRU�LPSOHPHQWDWLRQ�RI�DOO�DVSHFWV�RI�WKH�0%66�4$�4&�SURJUDP�
LQFOXGLQJ�LQVSHFWLRQ�RI�ILHOG�FUHZV��GDWD�YDOLGDWLRQ��WD[RQRPLF�YHULILFDWLRQ��VLWH�FRQILUPDWLRQ��FDOLEUDWLRQ
DQG�PDLQWHQDQFH�RI�HTXLSPHQW��DGKHUHQFH�WR�HVWDEOLVKHG�SURWRFROV��DQG�SURPSW�LGHQWLILFDWLRQ�RI
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QHFHVVDU\�UHPHGLDO�RU�FRUUHFWLYH�DFWLRQV���7KH�4&�2IILFHU�LV�DOVR�UHVSRQVLEOH�IRU�RYHUVLJKW�RI�ODERUDWRU\
4$�4&�PDQDJHUV�WR�HQVXUH�WKDW�DOO�0%66�ODERUDWRU\�DFWLYLWLHV�PHHW�0%66�4$�4&�UHTXLUHPHQWV���

�������)LHOG�&UHZ�6XSHUYLVRU

7KH�)LHOG�&UHZ�6XSHUYLVRU�LV�UHVSRQVLEOH�IRU�GD\�WR�GD\�FRPPXQLFDWLRQ�ZLWK�&UHZ�/HDGHUV�
FRRUGLQDWLRQ�DQG�DSSURYDO�RI�VDPSOLQJ�VFKHGXOHV�DQG�LWLQHUDULHV��DQG�RWKHU�DFWLYLWLHV�GHVLJQDWHG�E\�WKH
3URMHFW�2IILFHU�

�������&UHZ�/HDGHU

7KH�&UHZ�/HDGHU�LV�UHVSRQVLEOH�IRU�FUHZ�VDIHW\��VDPSOH�VFKHGXOLQJ��HTXLSPHQW�PDLQWHQDQFH�DQG
FDOLEUDWLRQ��DQG�SHUIRUPDQFH�RI�DOO�VDPSOH�FROOHFWLRQ�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�SURFHGXUHV�DQG
4$�4&�UHTXLUHPHQWV�VSHFLILHG�LQ�WKH�VXUYH\�PDQXDO���

�������)LHOG�6DPSOLQJ�&UHZ

0HPEHUV�RI�WKH�VDPSOLQJ�FUHZ�DUH�UHVSRQVLEOH�IRU�FDUU\LQJ�RXW�WKH�LQVWUXFWLRQV�RI�WKH�&UHZ
/HDGHU�DQG�LQIRUPLQJ�WKH�&UHZ�/HDGHU�RI�DQ\�XQVDIH�FRQGLWLRQV��HTXLSPHQW��RU�RWKHU�SUREOHPV
REVHUYHG�ZKLFK�FRXOG�MHRSDUGL]H�WKH�KHDOWK�DQG�VDIHW\�RI�WKH�FUHZ�RU�WKH�TXDOLW\�RI�VDPSOH�FROOHFWLRQV�

�����75$,1,1*�5(48,5(0(176

$Q�LPSRUWDQW�DVSHFW�RI�WKH�0%66�4$�SURJUDP�LV�WKH�WUDLQLQJ�SURJUDP�IRU�ILHOG�SHUVRQQHO�ZKLFK
ZLOO�EH�FRQGXFWHG�SULRU�WR�VDPSOLQJ��7UDLQLQJ�HQVXUHV�FRQVLVWHQW�LPSOHPHQWDWLRQ�RI�UHTXLUHG�SURFHGXUHV
DQG�DWWDLQPHQW�E\�HDFK�SHUVRQ�RI�D�PLQLPXP�OHYHO�RI�WHFKQLFDO�FRPSHWHQF\���$OO�SDUWLFLSDQWV�LQ
0%66�ILHOG�VDPSOLQJ�PXVW�UHFHLYH�WUDLQLQJ�DV�VSHFLILHG�E\�WKH�3URMHFW�2IILFHU��DQG
&UHZ�/HDGHUV�PXVW�VXFFHVVIXOO\�SDVV�H[DPLQDWLRQV�DGPLQLVWHUHG�GXULQJ�DQQXDO
WUDLQLQJ���7R�YHULI\�WKH�FRPSHWHQF\�RI�0%66�FUHZV��WKH�4&�2IILFHU�ZLOO�FRQGXFW�D�RQH�GD\�YLVLW�ZLWK
HDFK�FUHZ�SULRU�WR�WKH�6XPPHU�,QGH[�3HULRG�

)RU�SHUVRQQHO�LQYROYHG�LQ�VDPSOLQJ�GXULQJ�WKH�6SULQJ�,QGH[�3HULRG��WUDLQLQJ�ZLOO�LQFOXGH�ZDWHU
TXDOLW\�DQG�EHQWKLF�PDFURLQYHUWHEUDWH�VDPSOLQJ�XVLQJ�0%66�SURFHGXUHV��,Q�DGGLWLRQ��DW�OHDVW�RQH
PHPEHU�RI�HDFK�6SULQJ�VDPSOLQJ�FUHZ�VKRXOG�EH�H[SHULHQFHG�LQ�VWUHDP�HOHFWURILVKLQJ�WHFKQLTXHV�DQG
DSSURYHG�DV�D�EHQWKLF�WD[RQRPLVW�E\�WKH�3URMHFW�2IILFHU��)RU�SHUVRQQHO�LQYROYHG�LQ�VDPSOLQJ�GXULQJ�WKH
6XPPHU�,QGH[�3HULRG��WUDLQLQJ�ZLOO�LQFOXGH�ILVK�DQG�KHUSHWRIDXQD�VDPSOLQJ��KDELWDW�DVVHVVPHQW��DQG
WD[RQRP\�WHVWV�IRU�ILVK��KHUSHWRIDXQD��DQG�KDELWDW�DVVHVVPHQW�

�����)$&,/,7,(6�$1'�(48,30(17

3UHYHQWLYH�PDLQWHQDQFH�DQG�FDOLEUDWLRQ�PXVW�EH�SHUIRUPHG�RQ�DOO�VDPSOLQJ�HTXLSPHQW�XVHG�DV
SDUW�RI�WKH�0%66��0DLQWHQDQFH�DQG�FDOLEUDWLRQ�SURFHGXUHV�VKRXOG�EH�LPSOHPHQWHG�DV�SHU�PDQXIDFWXUHUV
LQVWUXFWLRQV��8QOHVV�RWKHUZLVH�VSHFLILHG��FDOLEUDWLRQ�PXVW�EH�SHUIRUPHG�GDLO\�SULRU�WR�HTXLSPHQW�XVH�DQG
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DQ\WLPH�HTXLSPHQW�SUREOHPV�DUH�VXVSHFWHG��3UHYHQWDWLYH�PDLQWHQDQFH�PXVW�EH�SHUIRUPHG�DW�LQWHUYDOV
QRW�WR�H[FHHG�WKH�IUHTXHQF\�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU���$OO�HTXLSPHQW�PDOIXQFWLRQV
PXVW�EH�IXOO\�FRUUHFWHG�SULRU�WR�UHXVH��)RU�ZHLJKLQJ�VFDOHV��ZHHNO\�FKHFNV�PXVW�EH�FRQGXFWHG
GXULQJ�ILHOG�VDPSOLQJ�XVLQJ�1,67�VWDQGDUGV�RU�RWKHU�DFFHSWHG�VWDQGDUGV�WR�GHPRQVWUDWH�WKDW�LQVWUXPHQW
HUURU�LV�ZLWKLQ�OLPLWV�VSHFLILHG�E\�WKH�PDQXIDFWXUHU�
�

)RU�HDFK�SLHFH�RI�HTXLSPHQW�XVHG�DV�SDUW�RI�WKH�0%66��D�ERXQG�ORJERRN�IRU�FDOLEUDWLRQ�DQG
PDLQWHQDQFH�PXVW�EH�PDLQWDLQHG��(QWULHV�LQ�WKH�ORJ�PXVW�EH�PDGH�IRU�DOO�FDOLEUDWLRQ�DQG�PDLQWHQDQFH
DFWLYLWLHV��'RFXPHQWDWLRQ�LQFOXGHV�GHWDLOHG�GHVFULSWLRQV�RI�DOO�FDOLEUDWLRQV��DGMXVWPHQWV��DQG�UHSODFHPHQW
RI�SDUWV��DQG�HDFK�HQWU\�PXVW�EH�VLJQHG�DQG�GDWHG�

7R�LQVXUH�WKDW�0%66�HTXLSPHQW�LV�RSHUDWHG�ZLWKLQ�4$�4&�UHTXLUHPHQWV��WKH�4&�2IILFHU�VKRXOG
FRQGXFW�SHULRGLF�VLWH�HTXLSPHQW�DXGLWV�DQG�SURPSWO\�DGYLVH�WKH�3URMHFW�2IILFHU�RI�DQ\�UHFRPPHQGHG
FRUUHFWLYH�DFWLRQV��

�����,03/(0(17$7,21�2)�67$1'$5'�23(5$7,1*�352&('85(6

$OO�RI�WKH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV�RXWOLQHG�LQ�WKH�0%66�VDPSOLQJ�PDQXDO�PXVW�EH�VWULFWO\
IROORZHG��7R�LQVXUH�WKDW�DOO�SURFHGXUHV�DUH�SURSHUO\�LPSOHPHQWHG��WKH�4&�2IILFHU�ZLOO�FRQGXFW�SHULRGLF
FUHZ�DXGLWV�LQ�WKH�ILHOG��7KH�DXGLWV�VKRXOG�LQFOXGH���FRUUHFWQHVV�LQ�ORFDWLQJ�WKH�VDPSOLQJ�VHJPHQW��ILHOG
WHFKQLTXH�HYDOXDWLRQV��YHULILFDWLRQ�RI�WD[RQRPLF�LGHQWLILFDWLRQV��FRPSOHWHQHVV�RI�GDWD�VKHHWV�DQG�ILHOG
QRWHERRNV��FDOLEUDWLRQ�DQG�PDLQWHQDQFH�ORJ�UHYLHZ��DQG�KHDOWK�DQG�VDIHW\�FULWLTXH�RI�FUHZ�DFWLYLWLHV�
'RFXPHQWDWLRQ�RI�DXGLW�UHVXOWV�LV�PDLQWDLQHG�RQ�ILOH�E\�WKH�4&�2IILFHU��DQG�DQ\�SUREOHPV�QRWHG�DUH
SURPSWO\�UHSRUWHG�WR�WKH�3URMHFW�2IILFHU�

�����,1)250$7,21�0$1$*(0(17

$�VFKHPDWLF�RI�JHQHUDO�LQIRUPDWLRQ�PDQDJHPHQW�SURFHGXUHV�LV�VKRZQ�LQ�)LJXUH�����

�������)LHOG�,QIRUPDWLRQ�0DQDJHPHQW

7R�IDFLOLWDWH�GDWD�UHFRUGLQJ�GXULQJ�LQFOHPHQW�ZHDWKHU��GDWD�VKHHWV�VKRXOG�EH�SULQWHG�RQ
ZDWHUSURRI�SDSH��%DFNXS�FRSLHV�RI�DOO�ILHOG�GDWD�VKHHWV�PXVW�EH�PDGH�DW�WKH�FRPSOHWLRQ�RI�HDFK�VDPSOLQJ
ZHHN��'LJLWDO�SKRWRJUDSKV�VKRXOG�EH�GRZQORDGHG�EL�ZHHNO\��ODEHOHG�DSSURSULDWHO\��DQG�EDFNHG�XS�

7R�HQVXUH�WKDW�DOO�ILHOG�GDWD�IRU�WKH�0%66�DUH�FROOHFWHG�DQG�UHFRUGHG�LQ�D�XVDEOH�PDQQHU��DOO�GDWD
VKRXOG�EH�35,17('�LQ�WKH�XQLWV�VSHFLILHG�RQ�WKH�0%66�GDWD�VKHHWV��1R�ZULWHRYHUV�DUH�SHUPLWWHG�RQ
GDWD�VKHHWV���WKH�LQFRUUHFW�HQWU\�VKRXOG�EH�OLQHG�RXW�DQG�WKH�FRUUHFW�HQWU\�ZULWWHQ�LQ�DQ�REYLRXV�VSRW
QH[W�WR�WKH�OLQH�RXW��'DWD�VKHHWV�IRU�D�JLYHQ�VLWH�PXVW�EH�FRQVHFXWLYHO\�ODEHOHG�VR�WKDW�WKH�WRWDO�QXPEHU
RI�GDWD�VKHHWV�JHQHUDWHG�IRU�HDFK�VLWH�LV�NQRZQ��5HFRUGHG�GDWD�PXVW�EH�UHYLHZHG�DW�WKH�SRLQW�RI�HQWU\
DQG�WKH�&UHZ�/HDGHU�PXVW�UHYLHZ�DQG�LQLWLDO�DOO�GDWD�VKHHWV�SULRU�WR�GHSDUWXUH�IURP�WKH�VLWH��/HJLEOH
FRSLHV�RI�DOO�GDWD�VKHHWV�VKRXOG�EH�SURYLGHG�WR�WKH�'DWD�0DQDJHPHQW�DQG�$QDO\VLV��'0��2IILFHU�RQ�D�EL�
ZHHNO\�EDVLV�GXULQJ�VDPSOLQJ�

(DFK�VDPSOH�FROOHFWHG�DV�SDUW�RI�WKH�0%66�ZLOO�EH�DVVLJQHG�D�VDPSOH�QXPEHU��7KH�VDPSOH
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QXPEHU�ZLOO�FRQWDLQ�VHYHUDO�XQLTXH�LGHQWLILHUV�WR�PLQLPL]H�WKH�SRVVLELOLW\�RI�PLVLGHQWLILFDWLRQ��,Q�DGGLWLRQ�
FKDLQ�RI�FXVWRG\�IRUPV�VKRXOG�EH�PDLQWDLQHG�IRU�DOO�ZDWHU�VDPSOH��EHQWKLF�PDFURLQYHUWHEUDWH�
KHUSHWRIDXQD��DQG�ILVK�FROOHFWLRQV���
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)LJXUH������*HQHUDO�LQIRUPDWLRQ�SURFHGXUHV�IRU�WKH�0%66
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�������'DWD�(QWU\

7R�YHULI\�WKDW�DOO�GDWD�FROOHFWHG�DW�D�VDPSOLQJ�VHJPHQW�LV�FRPSOHWH�DQG�DFFHSWDEOH��GDWD�HQWU\�RI
DOO�GDWD�VKHHWV�ZLOO�RFFXU�ZLWKLQ����GD\V�DIWHU�GDWD�VKHHWV�DUH�UHFHLYHG�E\�WKH�'0�2IILFHU��,Q�WKH�HYHQW
WKDW�GDWD�LV�IRXQG�WR�EH�XQDFFHSWDEOH�RU�LQFRPSOHWH��VDPSOLQJ�FDQ�EH�UHSHDWHG�ZLWKLQ�WKH�VDPH�LQGH[
SHULRG��7KH�'0�2IILFHU�ZLOO�PDLQWDLQ�D�ERXQG�ORJERRN�RI�DOO�GDWD�HQWU\�LQIRUPDWLRQ��DQG�D�EDFN�XS�FRS\
RI�DOO�FRPSXWHUL]HG�GDWD�ZLOO�EH�PDGH�DQG�DUFKLYHG�

'DWD�HQWU\�ZLOO�EH�DFFRPSOLVKHG�XVLQJ�HQWU\�VFUHHQV�GHVLJQHG�WR�HPXODWH�GDWD�VKHHW�IRUPDW��$OO
GDWD�ZLOO�EH�GRXEOH�HQWHUHG�XVLQJ�WZR�GLIIHUHQW�GDWD�HQWU\�RSHUDWRUV�DQG�FRPSDUHG�IRU�FRQVLVWHQF\���
4XHVWLRQDEOH�GDWD�ZLOO�EH�IODJJHG�DQG�D�GHWHUPLQDWLRQ�RI�YDOLGLW\�PDGH�E\�WKH�'0�2IILFHU��WKH�4&
2IILFHU��DQG�WKH�UHVSRQVLEOH�&UHZ�/HDGHU��)RU�DOO�HGLWLQJ�DFWLYLWLHV��IXOO�GRFXPHQWDWLRQ�RI�DOO�FKDQJHV�LV
PDQGDWRU\�

$XWRPDWHG�UHYLHZ�SURFHGXUHV�VXFK�DV�UDQJH�FKHFNV��IUHTXHQF\�GLVWULEXWLRQ�RI�FRGHG�YDULDEOHV�
DQG�RWKHU�LQWHUQDO�FRQVLVWHQF\�FKHFNV�ZLOO�EH�GHVLJQHG�E\�WKH�'0�2IILFHU�DQG�HPSOR\HG�IRU�GDWD�HQWU\
YHULILFDWLRQ�

������'$7$�48$/,7<�$66(660(17

� $VVHVVPHQW�RI�GDWD�TXDOLW\�DJDLQVW�HVWDEOLVKHG�GDWD�TXDOLW\�REMHFWLYHV�ZLOO�EH�FRQGXFWHG�WR
GHWHUPLQH�WKH�RYHUDOO�SHUIRUPDQFH�RI�WKH�4$�SURJUDP��LGHQWLI\�SRWHQWLDO�OLPLWDWLRQV�WR�XVH�DQG
LQWHUSUHWDWLRQ�RI�WKH�GDWD��DQG�WR�SURYLGH�LQIRUPDWLRQ�IRU�RWKHU�GDWD�XVHUV�UHJDUGLQJ�XVDELOLW\�RI�WKH�GDWD
IRU�RWKHU�SXUSRVHV��

7KH�TXDOLW\�RI�0%66�GDWD�ZLOO�EH�HYDOXDWHG�LQ�VHYHUDO�ZD\V��3UHFLVLRQ�DQG�ELDV�DVVRFLDWHG�ZLWK
LPSRUWDQW�HOHPHQWV�RI�WKH�VDPSOLQJ�DQG�PHDVXUHPHQW�SURFHVV�IRU�HDFK�YDULDEOH�PHDVXUHG�ZLOO�EH
HYDOXDWHG�XVLQJ�UHVXOWV�IURP�UHSOLFDWH�VDPSOLQJ�DQG�SHUIRUPDQFH�HYDOXDWLRQ�VWXGLHV��,QIRUPDWLRQ�DERXW
SUHFLVLRQ��ELDV��DQG�FRPSOHWHQHVV�ZLOO�EH�XVHG�WR�GHWHUPLQH�WKH�FRPSDUDELOLW\�RI�GDWD�DFTXLUHG�GXULQJ
HDFK�VDPSOLQJ�\HDU�

6SDWLR�WHPSRUDO�YDULDELOLW\�GXULQJ�DQ�LQGH[�SHULRG�LV�SRWHQWLDOO\�FRQIRXQGHG�E\�YDULDELOLW\�RU�ELDV
UHVXOWLQJ�IURP�FKDQJHV�LQ�VDPSOLQJ�HIILFLHQF\�VXFK�DV�LQFUHDVHG�H[SHULHQFH��LQFUHDVLQJ�LQDWWHQWLRQ�WR
SURFHGXUHV�EHFDXVH�RI�SHUFHLYHG�IDPLOLDULW\��RU�UHGXFHG�VDPSOLQJ�HIIRUW�EHFDXVH�RI�ERUHGRP�ZLWK�WKH
VDPSOLQJ�SURWRFROV��6XFK�FUHZ�HIIHFWV�FDQ�DGYHUVHO\�DIIHFW�GDWD�TXDOLW\�DQG�LQWHUSUHWDWLRQ�RI�UHJLRQDO
SDWWHUQV��EXW�ORJLVWLFV�FRQVWUDLQ�WKH�GHJUHH�WR�ZKLFK�WKHVH�SRWHQWLDO�OLPLWDWLRQV�FDQ�EH�HYDOXDWHG�DQG�RU
FRUUHFWHG��,Q�JHQHUDO��ILHOG�FUHZV�ZLOO�EH�DVVLJQHG�VDPSOLQJ�VLWHV�ZLWKLQ�GLVFUHWH�JHRJUDSKLF�UHJLRQV��DQG�LW
LV�OLNHO\�WKDW�VDPSOLQJ�HIILFLHQF\�ZLOO�QRW�EH�XQLIRUP�IURP�WKH�EHJLQQLQJ�WR�WKH�HQG�RI�WKH�LQGH[�SHULRG�RU
EHWZHHQ�\HDUV��7R�PLQLPL]H�WKLV�HIIHFW��UHWHQWLRQ�RI�FUHZ�IURP�RQH�\HDU�WR�WKH�QH[W�VKRXOG�EH�D�SULRULW\�

7R�YHULI\�DQG�GRFXPHQW�WKDW�ILHOG�DQG�ILHOG�SUHSDUDWLRQ�DFWLYLWLHV�DUH�FDUULHG�RXW�DFFRUGLQJ�WR
HVWDEOLVKHG�SURWRFROV��ILHOG�DXGLWV�DUH�QHFHVVDU\��$W�D�PLQLPXP��WKH�4&�2IILFHU�ZLOO�PDNH�WZR�VLWH�DXGLWV
SHU�LQGH[�SHULRG�ZLWK�HDFK�0%66�ILHOG�FUHZ��DQG�RQ�WKHVH�YLVLWV�WKH�4&�2IILFHU�ZLOO�LQGHSHQGHQWO\�GR�D
KDELWDW�DVVHVVPHQW�DW�HDFK�VLWH�VDPSOHG��7KH�4&�2IILFHU�PD\�FRQGXFW�RWKHU�DFWLYLWLHV�VXFK�DV�WLPH�DQG
FRQGLWLRQV�SHUPLW��LQFOXGLQJ�FDSWXUH�HIILFLHQF\�FKHFNV��VLWH�ORFDWLRQ�YHULILFDWLRQ��VSRW�FKHFNV�RI�WD[RQRPLF
LGHQWLILFDWLRQV��HWF��7KH�4&�2IILFHU�ZLOO�UHWDLQ�RQ�ILOH�WKH�UHVXOWV�RI�DOO�ILHOG�DXGLW�DFWLYLWLHV�
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7R�DLG�HYDOXDWLRQ�RI�SUHFLVLRQ�DQG�ELDV�����RI�DOO�0%66�VLWHV�ZLOO�KDYH�UHSOLFDWLRQ�RI�EHQWKLF�DQG
DQDO\WLFDO�ODERUDWRU\�VDPSOHV��)RU�ZDWHU�FKHPLVWU\�VDPSOHV��RQH�4&�VDPSOH�IURP�HDFK�FUHZ�ZLOO�EH�D
EODQN��WKH�UHPDLQGHU�RI�WKH����ZLOO�EH�GXSOLFDWHV��7KHVH�VDPSOHV�DUH�LQ�DGGLWLRQ�WR�RWKHU�GXSOLFDWH�DQG
EODQN�VDPSOHV�DQDO\]HG�DV�SDUW�RI�LQ�ODERUDWRU\�4$�4&�SURWRFROV��VHH�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV
IRU�ZDWHU�FKHPLVWU\�DQG�EHQWKLF�PDFURLQYHUWHEUDWHV���$Q�DQQXDO�VXPPDU\�RI�4$�4&�UHVXOWV�IRU�EHQWKLF
PDFURLQYHUWHEUDWH�DQG�DQDO\WLFDO�FKHPLVWU\�VDPSOLQJ�ZLOO�EH�SUHSDUHG�DQG�PDLQWDLQHG�RQ�ILOH�

$W�WKH�HQG�RI�HDFK�VDPSOLQJ�\HDU��VSHFLPHQV�RI�DOO�WD[D�FROOHFWHG�PXVW�EH�YHULILHG�E\�DQ
DSSURSULDWH�UHFRJQL]HG�DXWKRULW\�LQ�ILVK��EHQWKLF�PDFURLQYHUWHEUDWH��RU�DPSKLELDQ�WD[RQRP\�
'RFXPHQWDWLRQ�RI�WKLV�YHULILFDWLRQ�VKRXOG�EH�LQFOXGHG�ZLWK�WKH�VSHFLPHQV�DV�ZHOO�DV�LQ�WDEXODU�VXPPDU\
IRUP��)RU�EHQWKLF�PDFURLQYHUWHEUDWHV��WKH�4&�2IILFHU�ZLOO�DUUDQJH�IRU�D�UDQGRP�VXEVHW�RI�DW�OHDVW����RI
WKH�SUHVHUYHG�EHQWKLF�VDPSOHV�WR�EH�LQGHSHQGHQWO\�UHSURFHVVHG�LQ�WKH�ODERUDWRU\���7KH�4&�2IILFHU�RU�D
GHVLJQDWHH�ZLOO�SUHSDUH�DQ�DQQXDO�ZULWWHQ�DQG�WDEXODU�VXPPDU\�RI�DOO�WD[RQRPLF�UHODWHG�4&�DFWLYLWLHV���
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�����35(3$5$7,21�)25�6$03/,1*

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�RXWOLQH�SURFHGXUHV�DQG�SURYLGH�JXLGDQFH�IRU�SUH�GHSOR\PHQW
DFWLYLWLHV�WR�EH�FRPSOHWHG�SULRU�WR�HDFK�ILHOG�VDPSOLQJ�WULS�

�����(48,30(17

3ULRU�WR�HDFK�ILHOG�VDPSOLQJ�WULS��WKH�&UHZ�/HDGHU�VKRXOG�HQVXUH�WKDW�DOO�QHFHVVDU\�VDPSOLQJ
HTXLSPHQW��VLWH�OLVWV��DQG�4&�VLWH�OLVWV�DUH�ORDGHG�LQWR�WKH�VDPSOLQJ�YHKLFOH��LQFOXGLQJ�VSDUH�RU�EDFN�XS
HTXLSPHQW��H[WUD�GDWD�VKHHWV��HWF��$�OLVW�RI�HTXLSPHQW�IRU�VDPSOLQJ�GXULQJ�WKH�6SULQJ�,QGH[�3HULRG�LV
VKRZQ�LQ�$77$&+0(17�����DQG�HTXLSPHQW�IRU�WKH�6XPPHU�,QGH[�3HULRG�LV�OLVWHG�LQ�$77$&+0(17��
����7KH�)LHOG�&UHZ�6XSHUYLVRU�DQG�3URMHFW�2IILFHU�VKRXOG�EH�LQIRUPHG�DV�VRRQ�DV�SUDFWLFDEOH�RI
DQ\�HTXLSPHQW�SUREOHPV�ZKLFK�GHYHORS�GXULQJ�VDPSOLQJ��LQ�QR�FDVH�VKRXOG�IDXOW\�HTXLSPHQW
FRQWLQXH�WR�EH�XVHG�IRU�VDPSOLQJ�

7KH�&UHZ�/HDGHU�ZLOO�EH�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�QHFHVVDU\�HTXLSPHQW�DQG�VXSSOLHV�DUH
ORDGHG�LQWR�WKH�YHKLFOH��7KH�FUHZ�ZLOO�GHSDUW�IRU�VDPSOLQJ�RQO\�DIWHU�WKH�&UHZ�/HDGHU�KDV
YHULILHG�WKH�HTXLSPHQW�LQYHQWRU\��'XULQJ�RU�VKRUWO\�DIWHU�FRPSOHWLRQ�RI�WKH�VDPSOLQJ�WULS��WKH�&UHZ
/HDGHU�ZLOO�LQIRUP�WKH�)LHOG�&UHZ�6XSHUYLVRU�RI�DQ\�HTXLSPHQW�QHHGV��UHSDLUV��HWF���DQG�PDNH
DUUDQJHPHQWV�IRU�UHSODFHPHQWV�SULRU�WR�WKH�QH[W�VDPSOLQJ�WULS���

$W�WKH�HQG�RI�HDFK�VDPSOLQJ�GD\��WKH�&UHZ�/HDGHU�ZLOO�HQVXUH�WKDW�DOO�VDPSOLQJ�HTXLSPHQW�LV
SURSHUO\�VWRUHG�DQG�WKDW�JHDU��GDWD�VKHHWV��SUHVHUYDWLYHV��VDPSOH�ERWWOHV��HWF���QHHGHG�IRU�WKH�QH[W�GD\
DUH�LGHQWLILHG��:KHQ�FRQGXFWLQJ�ZDWHU�TXDOLW\�VDPSOLQJ��WKH�&UHZ�/HDGHU�VKRXOG�HQVXUH�WKDW�ZDWHU
TXDOLW\�LQVWUXPHQWV�DUH�LQ�ZRUNLQJ�RUGHU�DQG�FDOLEUDWHG�SULRU�WR�XVH���

7R�SURYLGH�DFFHVV�WR�XQLPSURYHG�URDGV�DQG�WKHUHE\�UHGXFH�WUDYHO�WLPH�WR�QXPHURXV�VDPSOH
VHJPHQWV��IRXU�ZKHHO�GULYH�YHKLFOHV�VKRXOG�EH�XVHG�ZKHQ�SRVVLEOH�IRU�0%66�VDPSOLQJ��3ULRU�WR�XVH�HDFK
GD\��WKH�&UHZ�/HDGHU�ZLOO�YLVXDOO\�LQVSHFW�WKH�VDPSOLQJ�YHKLFOH�IRU�DQ\�HYLGHQFH�RI�VDIHW\�RU�PHFKDQLFDO
SUREOHPV�

�����6&+('8/(

3ULRU�WR�EHJLQQLQJ�VDPSOLQJ�HIIRUWV��&UHZ�/HDGHUV�VKRXOG�GHYHORS�D�JHQHUDOL]HG�VDPSOLQJ
LWLQHUDU\��,Q�FDVHV�ZKHUH�PDMRU�H[FHSWLRQV�RU�FKDQJHV�WR�WKH�JHQHUDOL]HG�VFKHGXOH�PXVW�EH�PDGH�GXH�WR
HTXLSPHQW�IDLOXUH��LQFOHPHQW�ZHDWKHU��RU�RWKHU�SUREOHPV��WKH�&UHZ�/HDGHU�VKRXOG�QRWLI\�WKH�UHVSHFWLYH
)LHOG�&UHZ�6XSHUYLVRU��ZKR�ZLOO�LQ�WXUQ�QRWLI\�WKH�3URMHFW�2IILFHU�

3ULRU�WR�VDPSOLQJ��WKH�&UHZ�/HDGHU�VKRXOG�SURYLGH�WKH�'15�1DWXUDO�5HVRXUFHV�3ROLFH
DQG�UHJLRQDO�ILVKHULHV�PDQDJHUV�ZLWK�QRWLILFDWLRQ�RI�WKH�WHQWDWLYH�GDWHV�DQG�ORFDWLRQV�LQ�ZKLFK�VDPSOLQJ�LV
VFKHGXOHG��3KRQH�QXPEHUV�IRU�HDFK�DUHD�DUH�SURYLGHG�LQ�7DEOHV�����DQG�����
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7DEOH�������'15�)UHVKZDWHU�)LVKHULHV�5HJLRQDO�0DQDJHUV

5HJLRQ &RXQWLHV %LRORJLVW
7HOHSKRQH�1XPEHU

:HVWHUQ *DUUHWW��$OOHJDQ\ .HQ�3DYRO ��������������

&HQWUDO 0RQWJRPHU\��+RZDUG��%DOWLPRUH�
+DUIRUG��:DVKLQJWRQ��)UHGHULFN�
&DUUROO

&KDUOLH�*RXJHRQ ��������������

6RXWKHUQ $QQH�$UXQGHO��3ULQFH�*HRUJHV�
&KDUOHV��&DOYHUW��6W��0DU\V

0HO�%HDYHQ ��������������

(DVWHUQ &HFLO��.HQW��4XHHQ�$QQH
V��7DOERW�
&DUROLQH��'RUFKHVWHU��:LFRPLFR�
6RPHUVHW��:RUFHVWHU

$ODQ�+HIW ��������������

7DEOH�������'15�1DWXUDO�5HVRXUFHV�3ROLFH

5HJLRQ &RXQWLHV
7HOHSKRQH
1XPEHU

+HDGTXDUWHUV 1�$ ��������������
������������
������������

&HQWUDO %DOWLPRUH��+RZDUG��0RQWJRPHU\��+DUIRUG��&DUUROO ������������
������������

:HVWHUQ�5HJLRQ )UHGHULFN��:DVKLQJWRQ��$OOHJDQ\��*DUUHWW ������������
������������

6RXWKHUQ�5HJLRQ $QQH�$UXQGHO��3ULQFH�*HRUJHV��&KDUOHV��&DOYHUW ������������

8SSHU�(DVWHUQ�6KRUH 4XHHQ�$QQH
V��.HQW��&HFLO��7DOERW��&DUROLQH ������������

/RZHU�(DVWHUQ�6KRUH 'RUFKHVWHU��:LFRPLFR��:RUFHVWHU��6RPHUVHW ������������
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�����6$03/(�&2//(&7,21�$1'�35(6(59$7,21

�����,1752'8&7,21

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�RXWOLQH�VSHFLILF�SURFHGXUHV�WKDW�PXVW�EH�IROORZHG�GXULQJ�VDPSOLQJ�IRU
WKH�0%66��LQFOXGLQJ�ZDWHU�TXDOLW\��EHQWKLF�PDFURLQYHUWHEUDWH��ILVK��KHUSHWRIDXQD��DQG�KDELWDW�VDPSOLQJ��6WULFW
DGKHUHQFH�WR�WKHVH�SURWRFROV�LV�QHFHVVDU\�WR�HQVXUH�WKDW����GDWD�IURP�WKH�0%66�LV�RI�NQRZQ�DQG�DFFHSWDEOH
TXDOLW\��DQG����WKH�0%66�FDQ�EH�UHDGLO\�UHSHDWHG�LQ�WKH�IXWXUH��2I�SDUWLFXODU�LPSRUWDQFH�LV�GLOLJHQFH�LQ�FRPSOHWLQJ�
DQG�YHULI\LQJ�GDWD�VKHHW�LQIRUPDWLRQ�ZKLOH�VWLOO�LQ�WKH�ILHOG��7KH�GDWD�VKHHWV�IRU�WKH�0%66�ZHUH�GHVLJQHG�WR�HQVXUH
WKDW�DOO�QHFHVVDU\�LQIRUPDWLRQ�LV�UHFRUGHG�LQ�D�VWDQGDUGL]HG�PDQQHU��RQO\�VSDFHV�SURYLGHG�IRU�GDWD�HQWU\�VKRXOG
EH�XVHG�

7KH�VDPSOLQJ�FUHZ�IRU�WKH�6SULQJ�,QGH[�3HULRG��EHQWKLF�PDFURLQYHUWHEUDWH�DQG�ZDWHU�TXDOLW\�VDPSOLQJ�
VKRXOG�FRQVLVW�RI�WZR�SHRSOH��%RWK�SHUVRQV�RQ�WKH�VSULQJ�VDPSOLQJ�FUHZ�PXVW�EH�WUDLQHG�LQ�ZDWHU�TXDOLW\
VDPSOLQJ��DQG�DW�OHDVW�RQH�SHUVRQ�PXVW�EH�H[SHULHQFHG�ZLWK�ILHOG�VDPSOLQJ�WHFKQLTXHV�IRU�EHQWKRV��%HFDXVH�WKH
ZDWHU�TXDOLW\�EHQWKLF�VDPSOLQJ�FUHZ�ZLOO�DOVR�GHWHUPLQH�ZKHWKHU�HOHFWURILVKLQJ�FDQ�EH�FRQGXFWHG�LQ�WKH�VDPSOH
VHJPHQW��DW�OHDVW�RQH�SHUVRQ�RQ�WKH�FUHZ�PXVW�DOVR�EH�H[SHULHQFHG�LQ�VWUHDP�HOHFWURILVKLQJ��7KH�VDPSOLQJ�FUHZ
IRU�WKH�6XPPHU�,QGH[�3HULRG�ZLOO�FRQVLVW�RI�WKUHH�RU�PRUH�SHUVRQV��LQFOXGLQJ�DW�OHDVW�RQH�SHUVRQ�GHVLJQDWHG�E\
WKH�7UDLQLQJ�2IILFHU�DV�TXDOLILHG�WR�DVVHVV�KDELWDW�DQG�LGHQWLI\�ILVK�DQG�KHUSHWRIDXQD���

7R�SURPRWH�FRQVLVWHQF\��FRPSOHWHQHVV��DQG�GDWD�TXDOLW\��VDPSOLQJ�DFWLYLWLHV�IRU�WKH�0%66�VKRXOG�IROORZ�D
FRQVLVWHQW�DQG�GHILQHG�SDWWHUQ��6XJJHVWHG�DFWLYLW\�IORZ�FKDUWV�IRU�WKH�6SULQJ�DQG�6XPPHU�LQGH[�SHULRGV�DUH
VKRZQ�LQ�)LJXUHV�����DQG������UHVSHFWLYHO\��WKHVH�IORZ�FKDUWV�VXPPDUL]H�WKH�SURWRFROV�RXWOLQHG�LQ�WKH�UHPDLQGHU
RI�WKLV�FKDSWHU�

��� 635,1*�,1'(;�3(5,2'�6$03/,1*�

����� 6LWH�6HOHFWLRQ�/RFDWLRQ

)RU�WKH�0%66��D�FRPELQDWLRQ�RI�WD[�PDSV��WRSRJUDSKLF�DQG�RU�URDG�PDSV�DUH�XVHG�WR�JHQHUDOO\�ORFDWH
0%66�VDPSOH�VHJPHQWV��DQG�KDQG�KHOG�*OREDO�3RVLWLRQLQJ�6\VWHP��*�3�6���UHFHLYHUV�DUH�XVHG�IRU�H[DFW�VLWLQJ�RI
HDFK�VDPSOLQJ�VHJPHQW��,Q�FDVHV�ZKHUH�WKH�VHJPHQW�LV�QHDU�D�FRQIOXHQFH�ZLWK�DQRWKHU�VWUHDP��WKH�GLVWDQFH
XSVWUHDP�PD\�EH�PHDVXUHG�RXW�DQG�XVHG�WR�VLWH�DQG�PDUN�WKH�VHJPHQW��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�EHFDXVH�RI
PDS�HUURU��ORFDWLRQV�VKRZQ�RQ�WD[�DQG�WRSRJUDSKLF�PDSV�PD\�DW�WLPHV�EH�LQ�FRQIOLFW�ZLWK�WKH�VWUHDP�UHDFK�ILOH
XVHG�IRU�VLWH�VHOHFWLRQ��,Q�FDVHV�ZKHUH�D�FRQIOLFW�H[LVWV�EHWZHHQ�PDSV�DV�WR�WKH�VLWH�ORFDWLRQ��WKH�&UHZ�/HDGHU
PXVW�H[HUFLVH�SURIHVVLRQDO�MXGJHPHQW�DV�WR�WKH�FRUUHFW�VDPSOLQJ�ORFDWLRQ�DQG�SURYLGH�ZULWWHQ�GRFXPHQWDWLRQ�WR
WKH�4&�2IILFHU�
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)LJXUH������$FWLYLW\�IORZ�FKDUW�IRU�0%66�6SULQJ�,QGH[�SHULRG�VDPSOLQJ�
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)LJXUH�������$FWLYLW\�IORZ�FKDUW�IRU�0%66�6XPPHU�,QGH[�SHULRG�VDPSOLQJ�
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�� 7KH�*�3�6��UHFHLYHU�VKRXOG�EH�XVHG��LQ�FRQMXQFWLRQ�ZLWK�D�FRPSDVV�LI�QHFHVVDU\��WR�ORFDWH�WKH
VDPSOLQJ�VLWH��$IWHU�WKH�*36�XQLW�DFTXLUHV�D�SRVLWLRQ��REVHUYH�DQG�UHFRUG�RQ�WKH�6SULQJ
+DELWDW�'DWD�6KHHW��$77$&+0(17����WKH�VWUDLJKW�OLQH�GLVWDQFH�IURP�WKH�URDG�WR�WKH�VLWH���

�� 8VH�WKH�*36�GLVWDQFH�DQG�GLUHFWLRQDO�IXQFWLRQV�WR�QDYLJDWH�WR�WKH�VLWH��2QFH�WKH�*�3�6�
UHFHLYHU�LQGLFDWHV�DUULYDO�DW�WKH�WDUJHW�FRRUGLQDWHV�ZDON�GLUHFWO\��VKRUWHVW�GLVWDQFH��WR�WKH
SRLQW�LQ�WKH�VWUHDP�FORVHVW�WR�\RXU�FXUUHQW�SRVLWLRQ��7KLV�SRVLWLRQ�LV�WKH�PLGSRLQW�RI�WKH
VDPSOLQJ�VHJPHQW�������P�XSVWUHDP�IURP�WKH�GRZQVWUHDP�HQG��

�� ,I�WKH�SRLQW�ZKHUH�WKH�*36�XQLW�LQGLFDWHV�DUULYDO�DW�WKH�VLWH�LV�PRUH�WKDQ����PHWHUV�IURP�WKH
VWUHDP��GHWHUPLQH�DQG�UHFRUG�RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��$77$&+0(17����WKH
ODWLWXGH�DQG�ORQJLWXGH�FRRUGLQDWHV�IURP�WKH�PLG�SRLQW�RI�WKH�VHJPHQW��

8VH�RI�6WUHDP�'LVWDQFH���,Q�FDVHV�ZKHUH�WKH�PLGSRLQW�RI�WKH�VHJPHQW�LV�OLVWHG�DV�EHLQJ
ZLWKLQ�����P�IURP�WKH�GRZQVWUHDP�QRGH��FRQIOXHQFH�ZLWK�DQRWKHU�VWUHDP����WKH�VHJPHQW
FDQ�EH�ORFDWHG�E\�PHDVXULQJ��QRW�SDFLQJ��WKH�UHTXLUHG�GLVWDQFH�XSVWUHDP�IURP�WKH
FRQIOXHQFH��+RZHYHU��WKH�*�3�6��VKRXOG�VWLOO�EH�XVHG�DV�FRQILUPDWLRQ�

����� 'HWHUPLQDWLRQ�RI�6DPSOHDELOLW\

7R�HQVXUH�WKDW�D�VDPSOLQJ�VHJPHQW�FDQ�LQ�IDFW�EH�VDPSOHG��WKH�&UHZ�/HDGHUV�IRU�VSULQJ�VDPSOLQJ�ZLOO
H[DPLQH�WKH�VDPSOLQJ�VHJPHQW�SULRU�WR�LQLWLDWLRQ�RI�DQ\�VDPSOLQJ��3DUWLFXODU�HPSKDVLV�ZLOO�EH�SODFHG�RQ
GHWHUPLQLQJ�ZKHWKHU�HOHFWURILVKLQJ�FDQ�EH�VDIHO\�DQG�HIIHFWLYHO\�FRQGXFWHG��*HQHUDO�FULWHULD�LQFOXGH��VDIHW\�
ODQGRZQHU�SHUPLVVLRQ��DELOLW\�WR�HOHFWURILVK�DOO�KDELWDW�ZLWKLQ�WKH�VHJPHQW��DQG�QRQ�WLGDO�VWDWXV��1R�VDPSOLQJ
VKRXOG�WDNH�SODFH�XQGHU�GDQJHURXV�IORZ�FRQGLWLRQV��,I�WKH�VHJPHQW�WKDW�KDV�QRQ�ZDGHDEOH�DUHDV�FDQ�EH
VDIHO\�VDPSOHG�XVLQJ�D�FRPELQDWLRQ�RI�ORQJ�KDQGOHG�DQRGHV�DQG�RU�GLSQHWWHUV�VWDQGLQJ�LQ�D�VPDOO�ERDW��WKDW
VLWH�VKRXOG�EH�FRQVLGHUHG�VDPSOHDEOH�

>([DPSOHV�RI�FRQGLWLRQV�ZKLFK�FRXOG�SUHFOXGH�VDPSOLQJ�LQFOXGH���D�GU\�VWUHDP�EHG��REYLRXV�WLGDO�LQIOXHQFH�
GHQVH�YHJHWDWLRQ�KDQJLQJ�ORZ�RYHU�WKH�VWUHDP��XQVDIH�YHORFLWLHV�GHSWKV��URDG�FXOYHUWV��HWF�@

,W�VKRXOG�EH�QRWHG�WKDW�VRPH�VHJPHQWV�PD\�VWLOO�EH�VDPSOHDEOH�HYHQ�WKRXJK�WKH\�LQFOXGH
XQGHUSDVVHV��EHDYHU�GDPV��ODUJH�FXOYHUWV��GU\�VHFWLRQV��HWF��,Q�WKH�FDVH�RI�VPDOO�FXOYHUWV�ZKLFK�FDQ�QRW�EH
HOHFWURILVKHG��WKH�OHQJWK�VKRXOG�EH�PHDVXUHG�DQG�UHFRUGHG�RQ�WKH�GDWD�VKHHW�DQG�WKH�OHQJWK�DGGHG�WR�WKH
RULJLQDO����P�VHJPHQW��,I�WKH�FXOYHUW�RFFXUV�LQ�WKH�ILUVW�KDOI�RI�WKH�VHJPHQW��WKH�DGGLWLRQDO�GLVWDQFH�VKRXOG�EH
DGGHG�WR�WKH�GRZQVWUHDP�HQG�RI�WKH�VHJPHQW��6LPLODUO\��WKH�DGGLWLRQDO�GLVWDQFH�VKRXOG�EH�DGGHG�WR�WKH
XSVWUHDP�HQG�RI�WKH�VHJPHQW�LI�WKH�FXOYHUW�LV�ZLWKLQ�WKH�XSSHU�KDOI�RI�WKH�RULJLQDO�VHJPHQW��,I�WKH�FXOYHUW�FDQ
EH�VDPSOHG�FRPSOHWHO\��QR�FKDQJH�VKRXOG�EH�PDGH�WR�WKH�RULJLQDO����P�VHJPHQW��,Q�RWKHU�FDVHV��ULSDULDQ
YHJHWDWLYH�FDQRS\�PD\�EH�FORVHG�RYHU�D�VDPSOLQJ�VHJPHQW�LQ�VXFK�D�ZD\�DV�WR�WRWDOO\�SUHFOXGH�TXDQWLWDWLYH
HOHFWURILVKLQJ��7KH�GHWHUPLQDWLRQ�RI�6DPSOHDELOLW\�VKRXOG�EH�QRWHG�RQ�WKH�6SULQJ�,QGH[�3HULRG�'DWD�6KHHW�DV
VKRZQ�LQ�$77$&+0(17����'XULQJ�WKH�VXPPHU�YLVLW��6DPSOHDELOLW\�VKRXOG�EH�LQGLFDWHG�RQ�WKH�6XPPHU
,QGH[�3HULRG�'DWD�6KHHW�DV�VKRZQ�LQ�$77$&+0(17���

,I�D�VLWH�LV�GHWHUPLQHG�WR�EH�VDPSOHDEOH��SODFH�D�VLWH�PDUNHU�RUDQJH�VSUD\�SDLQW�RUDQJH�IODJJLQJ�DW�WKH
XSVWUHDP�DQG�GRZQVWUHDP�ERXQGDULHV�DQG�SODFH�ODEHOHG�IODJJLQJ�DW�WKH����DQG����P�ORFDWLRQV�
$OWKRXJK�LW�LV�LPSRUWDQW�WR�PDUN�WKH�VHJPHQW�ZHOO�HQRXJK�WKDW�LW�FDQ�EH�UHORFDWHG�LQ�VXPPHU��PDUNLQJV
VKRXOG�QRW�EH�VR�FRQVSLFXRXV�DV�WR�EH�H\HVRUHV��7KH�VSUD\�SDLQW��KRZHYHU��ZLOO�SURYLGH�D�VHPL�SHUPDQHQW
PDUN�VR�WKDW�D�VXEVHW�RI�0%66�VHJPHQWV�FDQ�EH�UH�YLVLWHG�LQ�WKH�IXWXUH�WR�HVWDEOLVK�WHPSRUDO�YDULDELOLW\��,I
QHFHVVLWDWHG�E\�ODQGRZQHU�FRQFHUQV��WKH�RUDQJH�PDUN�FDQ�EH�SDLQWHG�RYHU�LQ�EURZQ�RU�JUH\�GXULQJ�WKH
VXPPHU�YLVLW��$IWHU�PDUNLQJ�WKH�VHJPHQW��UHFRUG�RQ�WKH�GDWD�VKHHW�WKH�VWUHDP�ZLGWK�DW�WKH�XSVWUHDP�DQG
GRZQVWUHDP�ERXQGDULHV��,I�HOHFWURILVKLQJ�LV�QRW�SRVVLEOH��RWKHU�DFWLYLWLHV�VKRXOG�VWLOO�EH�FRQGXFWHG�LI�SRVVLEOH�
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����� 3KRWRGRFXPHQWDWLRQ��2SWLRQDO�

$IWHU�DUULYDO�DW�WKH�VDPSOLQJ�VHJPHQW��WKH�&UHZ�/HDGHU�VKRXOG�GHWHUPLQH�ZKHWKHU�XQXVXDO�RU�XQLTXH
FRQGLWLRQV�H[LVW�DW�WKH�VHJPHQW��DQG�ZKHWKHU�SKRWRJUDSKV�VKRXOG�EH�WDNHQ�WR�GRFXPHQW�WKHVH�FRQGLWLRQV��,Q
DQ\�HYHQW��GLJLWDO�SKRWRJUDSKV�VKRXOG�EH�WDNHQ�DW�HYHU\�VLWH�YLVLWHG�WR�GRFXPHQW�FRQGLWLRQV�

�� )RU�HDFK�SKRWRJUDSK�WDNHQ��UHFRUG�WKH�WLPH�DQG�DQ�DSSURSULDWH�WLWOH�RQ�WKH�6SULQJ�,QGH[
3HULRG�'DWD�6KHHW��VHH�$77$&+0(17����

�� $OO�SKRWRJUDSK�ILOHV�VKRXOG�EH�QDPHG�ZLWK�WKH�VLWH�ODEHO�DV�LW�DSSHDUV�RQ�WKH�WRS�RI�HDFK�GDWD
VKHHW�

�� $OO�SKRWRJUDSKLF�ILOHV�VKRXOG�EH�EDFNHG�XS�DQG�WKHQ�VXEPLWWHG�WR�WKH�'DWD�0DQDJHPHQW
2IILFHU�IRU�DUFKLYLQJ�ZLWKLQ�WZR�ZHHNV�DIWHU�WKH�6SULQJ�,QGH[�3HULRG�HQGV�

����� :DWHU�4XDOLW\

���������2YHUYLHZ�RI�:DWHU�4XDOLW\�6DPSOLQJ

6HOHFWHG�ZDWHU�TXDOLW\�YDULDEOHV��S+��$1&��VXOIDWH��QLWULWH��QLWUDWH��DPPRQLD��WRWDO�QLWURJHQ��GLVVROYHG
DQG�SDUWLFXODWH���RUWKR�SKRVSKDWH��WRWDO�SKRVSKRURXV��GLVVROYHG�DQG�SDUWLFXODWH���FKORULGH��FRQGXFWLYLW\��DQG
'2&��DUH�PHDVXUHG�XQGHU�VSULQJ�EDVHIORZ�FRQGLWLRQV�DV�SDUW�RI�WKH�0%66�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKH
VWDWH�RI�DFLGLILFDWLRQ�DQG�GHJUHH�RI�RUJDQLF�ORDGLQJ�LQ�WKH�UHDFKHV�EHLQJ�VDPSOHG��,Q�DGGLWLRQ��LQ�VLWX
PHDVXUHPHQWV�RI�GLVVROYHG�R[\JHQ��WHPSHUDWXUH��S+��WXUELGLW\��DQG�FRQGXFWLYLW\�VKRXOG�EH�PDGH�GXULQJ�WKH
6XPPHU�,QGH[�3HULRG��$77$&+0(17���KDV�GHWDLOV�RQ�DQDO\VLV�PHWKRGV�DQG�KROGLQJ�WLPHV�IRU�ZDWHU
FKHPLVWU\�VDPSOHV�

���������6DPSOH�3HULRG

&ROOHFWLRQ�RI�VDPSOHV�IRU�ODERUDWRU\�DQDO\VHV�IRU�WKH�0%66�RFFXUV�GXULQJ�WKH�6SULQJ�,QGH[�3HULRG��
7KH�UDQJH�RI�GDWHV�IRU�WKH�6SULQJ�,QGH[�3HULRG�ZLOO�EH���0DUFK�WR�DSSUR[LPDWHO\���0D\��GHSHQGLQJ�RQ�WKH
UHJLRQ�EHLQJ�VDPSOHG��7KH�HQGLQJ�GDWH�IRU�WKH�6SULQJ�,QGH[�3HULRG�LV�EDVHG�RQ�VDPSOH�GHJUHH�GD\
DFFXPXODWLRQV�RI�PHDQ�DLU�WHPSHUDWXUHV�DERYH����E&���)RU�&RDVWDO�3ODLQ�SK\VLRJUDSKLF�UHJLRQV��VSULQJ
VDPSOLQJ�ZLOO�EH�FRPSOHWHG�SULRU�WR�GHJUHH�GD\�DFFXPXODWLRQV�UHDFKLQJ����E��)RU�DOO�RWKHU�SK\VLRJUDSKLF
UHJLRQV��VSULQJ�VDPSOLQJ�ZLOO�EH�FRPSOHWHG�SULRU�WR�GHJUHH�GD\�DFFXPXODWLRQV�UHDFKLQJ�����E��7KLV�DSSURDFK
ZDV�FKRVHQ�EHFDXVH�H[LVWLQJ�VWXGLHV�LQ�0DU\ODQG�KDYH�GHPRQVWUDWHG�WKDW�VDPSOLQJ�LQ�VSULQJ�FDQ�HVWLPDWH�WKH
GHJUHH�RI�DFLGLILFDWLRQ�LQ�D�VWUHDP�ZLWKLQ�DFFHSWDEOH�OLPLWV�DQG�DOVR�SURYLGH�EHQWKLF�PDFURLQYHUWHEUDWH�GDWD
PRVW�VXLWHG�WR�LGHQWLI\LQJ�DQWKURSRJHQLF�VWUHVVHV�DW�D�VLWH�

,Q�DGGLWLRQ�WR�ODERUDWRU\�ZDWHU�TXDOLW\�VDPSOLQJ�LQ�VSULQJ��LQ�VLWX�PHDVXUHPHQWV�RI�GLVVROYHG�R[\JHQ�
WHPSHUDWXUH��S+��DQG�FRQGXFWLYLW\�ZLOO�EH�PDGH�GXULQJ�WKH�6XPPHU�,QGH[�3HULRG��7KH�6XPPHU�,QGH[�3HULRG
H[WHQGV�IURP���-XQH�WR����6HSWHPEHU��

���������6DPSOLQJ�3URWRFROV

7KH�EDVLF�SURWRFROV�XVHG�WR�FROOHFW�VDPSOHV�LQ�VSULQJ�IROORZ�WKRVH�XVHG�LQ�RWKHU�'15�VSRQVRUHG�DFLG
GHSRVLWLRQ�VWXGLHV��LQFOXGLQJ�WKH�:HVWHUQ�0DU\ODQG�6WUHDP�6XUYH\��0RUJDQ�HW�DO���������DQG�WKH�:HVWHUQ
0DU\ODQG�:DWHUVKHG�0LWLJDWLRQ�6WXG\��0RUJDQ�HW�DO����������

3ULRU�WR�GHSDUWXUH�IRU�WKH�VDPSOH�VHJPHQW��WKH�&UHZ�/HDGHU�PXVW�HQVXUH�WKDW�DOO�HTXLSPHQW�QHHGHG
IRU�ZDWHU�TXDOLW\�DQG�EHQWKLF�PDFURLQYHUWHEUDWH�VDPSOLQJ�LV�SUHVHQW��LQ�ZRUNLQJ�RUGHU��DQG�FDOLEUDWHG�
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1HFHVVDU\�HTXLSPHQW�IRU�WKH�6SULQJ�,QGH[�3HULRG�LV�OLVWHG�LQ�$77$&+0(17����7KH�&UHZ�/HDGHU�PXVW�DOVR
HQVXUH�WKDW�WKH�OLVW�RI�VDPSOH�EODQNV�DQG�GXSOLFDWHV�WR�EH�FROOHFWHG��SURYLGHG�WKH�E\�4&�2IILFHU��LV�SUHVHQW�

$OO�ERWWOHV�IRU�ZDWHU�VDPSOLQJ�VKRXOG�EH�OHDFKHG�LQ�GHLRQL]HG�ZDWHU�IRU�DW�OHDVW����KRXUV�SULRU�WR�ILHOG
XVH��DQG�V\ULQJHV�VKRXOG�EH�QHZ�DQG�XQRSHQHG��$OO�VDPSOLQJ�HTXLSPHQW�VKRXOG�EH�FDUHIXOO\�SDFNHG�WR
HOLPLQDWH�SRWHQWLDO�FRQWDPLQDWLRQ��,I�DQ\�FRQWDPLQDWLRQ�LV�VXVSHFWHG��VSDUH�VDPSOH�ERWWOHV�RU�V\ULQJHV�VKRXOG
EH�XVHG�

:DWHU�VDPSOHV�VKRXOG�EH�FROOHFWHG�ZLWKRXW�UHJDUG�WR���VWUHDP�VWDJH�DQG�WKH�DPRXQW�RI�SUHFLSLWDWLRQ
RU�WKH�WLPH�VLQFH�WKH�ODVW�SUHFLSLWDWLRQ��WKH�RQO\�FULWHULD�WKDW�PXVW�EH�PHW�DUH�WKDW�WKH�VWUHDP�LV�VDIH�DQG�D
UHSUHVHQWDWLYH�EHQWKLF�VDPSOH�FDQ�EH�FROOHFWHG��+RZHYHU��VDPSOLQJ�GXULQJ�WXUELG�FRQGLWLRQV�RU�MXVW�DIWHU
KHDY\�UDLQV�VKRXOG�EH�DYRLGHG�WR�HQVXUH�WKDW�EHQWKLF�KDELWDW�FDQ�EH�SURSHUO\�HYDOXDWHG���
��

�� $IWHU�VDPSOHDELOLW\�RI�D�VHJPHQW�KDV�EHHQ�GHWHUPLQHG�DQG�WKH�VLWH�PDUNHUV�LQVWDOOHG��WKH
FUHZ�PHPEHU�UHVSRQVLEOH�IRU�ZDWHU�TXDOLW\�VDPSOLQJ�VKRXOG�PRYH�WR�WKH�XSVWUHDP
ERXQGDU\�RI�WKH�VDPSOH�VHJPHQW��FDUHIXOO\�ORFDWLQJ�DQ�XQGLVWXUEHG�DUHD�IRU�VDPSOLQJ���

>%\�FROOHFWLQJ�ZDWHU�TXDOLW\�VDPSOHV�IURP�WKH�XSVWUHDP�ERXQGDU\��DQ\�QRQ�UHSUHVHQWDWLYH�
WHPSRUDU\�ZDWHU�TXDOLW\�FKDQJHV�FDXVHG�E\�EHQWKLF�PDFURLQYHUWHEUDWH�VDPSOLQJ�ZLOO�EH
DYRLGHG�@��

�� /DEHO�WKH���OLWHU�DQG�����OLWHU�VDPSOH�ERWWOHV�DQG�WKH�V\ULQJH��7KH�ODEHO��VHH�$77$&+0(17
���VKRXOG�LQFOXGH���0%66���WKH�GDWH��DQG�VHJPHQW�LGHQWLILFDWLRQ�DV�UHFRUGHG�RQ�WKH�WRS�RI�WKH
6SULQJ�,QGH[�3HULRG�'DWD�6KHHW��(DFK�V\ULQJH�DQG�VDPSOH�ERWWOH�ODEHO�PXVW�EH�YHULILHG�E\�D
PHPEHU�RI�WKH�ILHOG�FUHZ�IRU�DFFXUDF\��ZLWK�YHULILFDWLRQ�LQGLFDWHG�RQ�WKH�GDWD�VKHHW
�$WWDFKPHQW�����$OO�ODEHOV�RQ�ZDWHU�TXDOLW\�VDPSOHV�VKRXOG�EH�FRYHUHG�ZLWK�FOHDU�SODVWLF�WDSH
WR�HQVXUH�WKH�ODEHOV�DUH�QRW�VPXGJHG�RU�ORVW�

>/DEHOV�IRU�4&�VDPSOHV�>VHH����EHORZ@�VKRXOG�XVH�OHWWHU�FKDUDFWHUV�LQ�SODFH�RI�QXPEHUV�LQ
WKH�¶VHJPHQW·�SRUWLRQ�RI�WKH�ODEHO��H�J��� $��� %��� &��HWF���@

�� 8VLQJ�FDUH�WR�DYRLG�SRWHQWLDO�VDPSOH�FRQWDPLQDWLRQ�IURP�KDQGOLQJ��ILOO�WKH�SUH�OHDFKHG����
DQG���OLWHU�VDPSOH�ERWWOHV�WR�KDOI�IXOO��ULQVH��DQG�GLVFDUG��5HSHDW�WKH�SURFHVV�WZLFH��7KHQ�ILOO
WKH�VDPSOH�FRQWDLQHUV�VXFK�WKDW�QR�RU�D�PLQLPXP�RI�DLU�VSDFH�H[LVWV�LQ�WKH�QHFN�RI�WKH�ERWWOH�
7KHVH�VDPSOHV�ZLOO�EH�XVHG�IRU�DOO�DQDO\VHV�H[FHSW�S+�

�� &KHFN�WR�HQVXUH�WKDW�WKH�VHDOV�RQ�ERWK�VDPSOH�ERWWOHV�DUH�WLJKW�

�� 3ODFH�D�/XHU�/RFN�YDOYH�RQ�WKH�HQG�RI�WKH�V\ULQJH��)LOO�WKH�V\ULQJH�IRU�S+�WKUHH�WLPHV�
H[SHOOLQJ�WKH�ZDWHU�HDFK�WLPH��)LOO�WKH�V\ULQJH�D�WKLUG�WLPH�WR�WKH����PO�PDUN��+ROG�WKH
V\ULQJH�LQ�D�YHUWLFDO�SRVLWLRQ�DQG�JHQWO\�WDS�LW�XQWLO�DOO�EXEEOHV�DUH�UHOHDVHG��$IWHU�DOO�DLU�LV
H[SHOOHG�IURP�WKH�V\ULQJH��XVH�WKH�SOXQJHU�WR�UHOHDVH���WR����PO�RI�VDPSOH���:KHQ�WKH
YROXPH�LQ�WKH�V\ULQJH�LV����WR����PO�DQG�ZKLOH�VWLOO�GLVFKDUJLQJ�ZDWHU��FDUHIXOO\�FORVH�WKH�/XHU
/RFN�YDOYH�

>6\ULQJHV�VKRXOG�QRW�FRQWDLQ�PRUH�WKDQ�������PO�RI�VDPSOH�WR�PLQLPL]H�WKH�SRVVLELOLW\�RI
SOXQJHU�GLVORGJHPHQW�GXULQJ�VKLSSLQJ@�

�� 3ODFH�VDPSOHV�RQ�ZHW�RU�EOXH�LFH��H�J���.RRO�3DNV��WR�PDLQWDLQ�VDPSOHV�DW��E&�XQWLO
ODERUDWRU\�DQDO\VLV�LV�SHUIRUPHG�

�� ,I�D�EODQN�VDPSOH�LV�GHVLJQDWHG�WR�EH�WDNHQ�DW�WKH�VHJPHQW�EHLQJ�VDPSOHG��WKDW�VDPSOH�VKRXOG
EH�WDNHQ�EHIRUH�FROOHFWLQJ�D�URXWLQH�VDPSOH�DW�WKH�UDQGRPO\�VHOHFWHG�VWUHDP�UHDFK��%ODQNV
VKRXOG�EH�FROOHFWHG�IROORZLQJ�FROOHFWLRQ�SURFHGXUHV�RXWOLQHG�LQ�VWHSV���WR���DERYH��H[FHSW
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WKDW�ZDWHU�IURP�WKH�',�ZDWHU�FRQWDLQHU�VKRXOG�EH�VXEVWLWXWHG�IRU�VWUHDP�ZDWHU��7KH�OHWWHU
´%µ�IRU�´EODQNµ�VKRXOG�EH�ZULWWHQ�LQ�WKH�4&�ODEHO�SRUWLRQ�RI�WKH�6SULQJ�'DWD�6KHHW��7KH�ODEHO
IRU�WKH�4&�VDPSOH�VKRXOG�EH�WKH�VDPH�DV�WKH�RULJLQDO�VDPSOH��(;&(37�7+$7�/(77(56
6+28/'�%(�68%67,787('�)25�180%(56�,1�7+(�´6(*0(17µ�3257,21�2)�7+(
/$%(/��H�J���$ ���% ���& ���HWF���

�� ,I�D�GXSOLFDWH�VDPSOH�LV�WR�EH�WDNHQ��WKDW�GXSOLFDWH�VDPSOH�VKRXOG�EH�FROOHFWHG�LPPHGLDWHO\
DIWHU�WKH�URXWLQH�VDPSOH�XVLQJ�VWHSV���WR���DERYH��7KH�OHWWHU�´'µ�IRU�´'XSOLFDWHµ�VKRXOG�EH
HQWHUHG�RQ�WKH�4&�ODEHO�SRUWLRQ�RI�WKH�GDWD�VKHHW�

�� $IWHU�VDPSOH�FROOHFWLRQV�DUH�FRPSOHWHG��WKH�ILHOG�GDWD�DQG�FKDLQ�RI�FXVWRG\�IRUPV��VHH
$77$&+0(17����VKRXOG�EH�FRPSOHWHG�DQG�FKHFNHG�E\�WKH�ILHOG�FUHZ�IRU�FRPSOHWHQHVV
DQG�DFFXUDF\��

��� 6DPSOH�ERWWOHV�PXVW�EH�VKLSSHG�WR�WKH�DQDO\WLFDO�ODERUDWRU\�YLD�RYHUQLJKW�PDLO
ZLWKLQ����KRXUV�RI�FROOHFWLRQ��)HG([�6WDQGDUG�2YHUQLJKW�PXVW�EH�XVHG�IRU�ZHHNGD\
GHOLYHULHV��+RZHYHU�LI�VDPSOHV�DUH�JRLQJ�WR�EH�VKLSSHG�RQ�D�)ULGD\��6DWXUGD\�'HOLYHU\�DQG
3ULRULW\�2YHUQLJKW�PXVW�EH�FKHFNHG�RQ�WKH�)HG([�IRUP���:KHQ�D�6DWXUGD\�'HOLYHU\�LV
H[SHFWHG��WKH�DQDO\WLFDO�ODERUDWRU\�0867�EH�QRWLILHG��HLWKHU�E\�SKRQH�RU�HPDLO�WR�HQVXUH
WKDW�WKH�VKLSPHQW�LV�UHFHLYHG�DQG�SURFHVVHG�

>6SHFLDO�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR�SDFNLQJ�VDPSOHV�LQ�VXFK�D�ZD\�WKDW�WKH\�DUH
XQOLNHO\�WR�OHDN�RU�EUHDN�GXULQJ�WUDQVSRUW��'XULQJ�WKH�SDFNLQJ�SURFHVV��UH�YHULI\
WKDW�GDWD�VKHHWV��ODEHOV�RQ�VDPSOHV��DQG�FKDLQ�RI�FXVWRG\�VKHHWV�DUH�FRQVLVWHQW��DQG
WKDW�D�FRPSOHWH�VDPSOH�KDV�EHHQ�WDNHQ�@

>�127(��%HFDXVH�RI�SUDFWLFDO�DQG�FRVW�FRQVWUDLQWV��VDPSOHV�DUH�JHQHUDOO\�VKLSSHG�WR
WKH�ODE�HYHU\�RWKHU�GD\��7KLV�UHVXOWV�LQ�DQ�H[FHHGDQFH�RI�ILOWHULQJ�WLPH�OLPLWV�IRU
VRPH�DQDO\WHV�DQG�VRPH�VDPSOHV��EXW�ODE�H[SHULHQFH�KDV�VKRZQ�WKDW�WKLV�SUDFWLFH
KDV�D�QHJOLJLEOH�LQIOXHQFH�RQ�UHVXOWV�@
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�������%(17+,&�0$&52,19(57(%5$7(6

���������2YHUYLHZ�RI�%HQWKLF�6DPSOLQJ

%HQWKLF�PDFURLQYHUWHEUDWH�VDPSOLQJ�LV�FRQGXFWHG�ZLWKLQ�WKH�VDPH����P�VHJPHQW�XWLOL]HG�IRU�ILVK�
KDELWDW��DQG�ZDWHU�TXDOLW\�VDPSOLQJ��7KH�LQWHQW�RI�EHQWKLF�VDPSOLQJ�LV�WR�TXDOLWDWLYHO\�GHVFULEH�WKH�FRPPXQLW\
FRPSRVLWLRQ�DQG�UHODWLYH�DEXQGDQFH�LQ�IDYRUDEOH�KDELWDW��KDELWDWV�VXSSRUWLQJ�WKH�JUHDWHVW�EHQWKLF�GLYHUVLW\�
ZLWKLQ�WKH�VDPSOLQJ�VHJPHQW��7KH�VDPSOH�FROOHFWLRQ�SURFHGXUHV�GHVFULEHG�EHORZ�DOORZ�IRU�FDOFXODWLRQ�RI�DQ
,QGH[�RI�%LRWLF�,QWHJULW\�DV�GHVFULEHG�LQ�6WULEOLQJ�HW�DO���������

���������6DPSOH�3HULRG

$V�WKH�XVHIXOQHVV�RI�EHQWKLF�GDWD�WR�GHVFULEH�HQYLURQPHQWDO�VWUHVVHV��SDUWLFXODUO\�HIIHFWV�RI�DFLG
GHSRVLWLRQ��LV�WKRXJKW�WR�EH�UHGXFHG�LQ�VXPPHU��EHQWKLF�VDPSOLQJ�IRU�WKH�0%66�LV�FRQGXFWHG�FRQFXUUHQW
ZLWK�ZDWHU�TXDOLW\�VDPSOLQJ�LQ�VSULQJ��VHH�VHFWLRQ����������

���������+DELWDWV�WR�EH�6DPSOHG

$�FRPELQDWLRQ�RI�KDELWDWV�VXSSRUWLQJ�WKH�PRVW�GLYHUVH�PDFURLQYHUWHEUDWH�FRPPXQLW\�ZLWKLQ�D
VDPSOH�VHJPHQW�LV�VDPSOHG�TXDOLWDWLYHO\��7KLV�KDELWDW�RIWHQ�LQFOXGHV�D�ULIIOH�DUHD�ZKHQ�RQH�LV�SUHVHQW��2WKHU
KDELWDWV��LQ�RUGHU�RI�SUHIHUHQFH��LQFOXGH���JUDYHO�EURNHQ�SHDW�DQG�RU�FOD\�OXPSV�LQ�D�UXQ�DUHD��VQDJV�ORJV�WKDW
FUHDWH�D�SDUWLDO�GDP�RU�DUH�LQ�UXQ�KDELWDW��XQGHUFXW�EDQNV�DQG�DVVRFLDWHG�URRW�PDWV�LQ�PRYLQJ�ZDWHU��6$9�DQG
DVVRFLDWHG�ERWWRP�VXEVWUDWH�LQ�PRYLQJ�ZDWHU��DQG�GHWULWDO�VDQG�DUHDV�LQ�PRYLQJ�ZDWHU��

����������%HQWKLF�6DPSOLQJ�3URWRFROV

3ULRU�WR�GHSDUWXUH�IRU�WKH�VLWH��WKH�&UHZ�/HDGHU�PXVW�HQVXUH�WKDW�DOO�HTXLSPHQW�QHHGHG�IRU�EHQWKLF
PDFURLQYHUWHEUDWH�VDPSOLQJ�LV�SUHVHQW�DQG�LQ�VHUYLFHDEOH�FRQGLWLRQ��1HFHVVDU\�HTXLSPHQW�LV�OLVWHG�LQ
$77$&+0(17����

�� $IWHU�DUULYDO�DW�WKH�VDPSOLQJ�VHJPHQW��HQVXUH�WKDW�WKHUH�DUH�QR�KROHV�RU�UHPQDQWV�RI�SULRU
VDPSOHV�LQ�WKH�'�QHW���,I�KROHV�H[LVW��WKH\�PXVW�EH�UHSDLUHG�EHIRUH�VDPSOLQJ�LV
FRQWLQXHG���6XUYH\�WKH�VHJPHQW�WR�ORFDWH�WKH�PRVW�SURGXFWLYH�KDELWDW���7KLV�PD\�LQYROYH
WXUQLQJ�RYHU�VRPH�URFNV��H[DPLQLQJ�RUJDQLF�GHEULV��HWF��)LOO�RXW�DQ�LQWHUQDO�DQG�H[WHUQDO�ODEHO
IRU�WKH�VDPSOH�EXFNHW��$77$&+0(17����ZLWK�WKH�GDWH��WLPH��DQG�VLWH�LG�IURP�WKH�6SULQJ
,QGH[�3HULRG�'DWD�6KHHW��$77$&+0(17�����9HULI\�WKH�FRUUHFWQHVV�RI�HDFK�ODEHO�DQG
LQGLFDWH�VR�RQ�WKH�GDWD�VKHHW��7KH�H[WHUQDO�ODEHO�VKRXOG�WKHQ�EH�FRYHUHG�ZLWK�FOHDU�SODVWLF
WDSH�WR�SUHYHQW�VPXGJLQJ�DQG�RU�ORVV�RI�WKH�ODEHO��%HQWKLF�VDPSOH�FKDLQ�RI�FXVWRG\
IRUPV��$WWDFKPHQW����VKRXOG�DOVR�EH�ILOOHG�RXW�DW�WKLV�WLPH��LQFOXGLQJ�WKH�QDPH�RI
WKH�VDPSOHU��GDWH��WLPH��DQG�VDPSOH�VLWH�QXPEHU�

�� ,Q�D�ULIIOH�DUHD��VWDUW�DW�WKH�GRZQVWUHDP�HGJH�DQG�SODFH�WKH�QHW�ILUPO\�LQ�WKH�VXEVWUDWH�
'LVWXUE�WKH�VXEVWUDWH�ZLWK�KDQG�DQG�RU�IRRW�GRZQ�WR�WKH�KDUGSDQ��XVXDOO\���WR���FP��LQ�DQ
DUHD�WKH�ZLGWK�RI�WKH�QHW�DQG�DW�PRVW�WZR�QHW�ZLGWKV�XSVWUHDP��5XE�E\�KDQG�DQ\�ODUJH
VWLFNV�DQG�RU�VWRQHV�IURP�WKH�GLVWXUEHG�DUHD�WR�GLVORGJH�DQ\�RUJDQLVPV��5HSHDW�WKLV
SURFHVV�QHDU�WKH�XSVWUHDP�HGJH�RI�WKH�ULIIOH��5HSHDW�DV�QHFHVVDU\�XQWLO����VTXDUH�IHHW�RI
VXEVWUDWH�KDV�EHHQ�VDPSOHG��$V�FRPPXQLW\�FRPSRVLWLRQ�LV�NQRZQ�WR�YDU\�ZLWK�VWUHDP
YHORFLW\�DQG�VXEVWUDWH�VL]H��DWWHPSW�WR�VDPSOH�WKH�UDQJH�RI�VXEVWUDWH�W\SHV�DQG�YHORFLWLHV
IRXQG�ZLWKLQ�WKH�ULIIOH�
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,I�RQO\�ORJ�DQG�VQDJ�VXEVWUDWHV�DUH�DYDLODEOH�����VTXDUH�IHHW�RI�VXUIDFH�DUHD�VKRXOG�EH�UXEEHG
RII�E\�KDQG�RU�ZLWK�D�VPDOO�EUXVK�

:KHQ�VDPSOLQJ�KDELWDWV�RWKHU�WKDQ�ULIIOHV�RU�VQDJV��WKH�'�QHW�VKRXOG�EH�XVHG�LQ�D
MDEELQJ�VZHHSLQJ�PRWLRQ�WR�GLVORGJH�RUJDQLVPV�IURP�URRW�PDWV��6$9��HWF��.LFNLQJ�RI�WKH
KDELWDW�SULRU�WR�MDEELQJ�PD\�DOVR�EH�GRQH�DV�QHHGHG�WR�GLVORGJH�RUJDQLVPV��$�PLQLPXP�RI���
VTXDUH�IHHW�VKRXOG�EH�VDPSOHG��DQG�WKH�DPRXQW�RI�HDFK�KDELWDW�W\SH�LQGLFDWHG�RQ�WKH�6SULQJ
,QGH[�3HULRG�'DWD�6KHHW��$77$&+0(17�����,Q�VRIW�VXEVWUDWHV�WKH�QHW�PRWLRQ�VKRXOG�EH
PRUH�JHQWOH�WR�PLQLPL]H�WKH�FROOHFWLRQ�RI�GHWULWXV��0XOWLSOH�KDELWDWV�PD\�EH�VDPSOHG�WR
FRYHU�WKH�EHVW�DYDLODEOH�VXEVWUDWHV�

:KHQ�VDPSOLQJ�LQ�VRPH�ODUJH��UG��WK�RUGHU�VWUHDPV��VDPSOHDEOH�KDELWDW�PLJKW�QRW�EH
SUHVHQW�ZLWKLQ�WKH���P�VDPSOH�VHJPHQW��,I�WKLV�LV�WKH�FDVH��PRYLQJ�RXW�RI�WKH�VDPSOH
VHJPHQW�LQ�DQ�XSVWUHDP�GLUHFWLRQ�WR�ILQG�KDELWDW�WKDW�FDQ�EH�VDPSOHG�XVLQJ�D�'�QHW�LV
SHUPLVVLEOH��7KLV�VKRXOG�RQO\�EH�GRQH�LI�LW�LV�FRPSOHWHO\�LPSRVVLEOH�WR�VDPSOH�ZLWKLQ
WKH���P�WUDQVHFW��7KLV�DFWLRQ�VKRXOG�EH�QRWHG�LQ�WKH�FRPPHQWV�VHFWLRQ�RI�WKH�6SULQJ�,QGH[
3HULRG�'DWD�6KHHW��

�� :KHQ�D����IW��VDPSOH�KDV�EHHQ�REWDLQHG��RU�ZKHQ�WKH�'�QHW�EHFRPHV�ILOOHG�WR�WKH�SRLQW�WKDW
ZDWHU�GRHV�QRW�SDVV�HDVLO\�WKURXJK�LW��WKH�QHW�VKRXOG�EH�ZDVKHG�LQWR�D�VLHYH�EXFNHW��:KLOH
WKH�VDPSOH�LV�LQ�WKH�VLHYH�EXFNHW��DOO�ODUJH�VWRQH��GHEULV��OHDYHV��HWF���VKRXOG�EH�FDUHIXOO\
ZDVKHG��LQVSHFWHG�IRU�RUJDQLVPV��DQG�GLVFDUGHG��,I�QHFHVVDU\��XVH�IRUFHSV�WR�UHPRYH�DQ\
DQLPDOV�UHPDLQLQJ�RQ�WKH�QHW��9HULI\�WKDW�WKH�QHW�LV�FOHDQ��$W�HDFK�VHJPHQW��VDPSOH
FROOHFWLRQ�VKRXOG�QRW�H[FHHG����PLQXWHV�

�� 7KH�VDPSOH�VKRXOG�WKHQ�EH�WUDQVIHUUHG�WR�D�ODEHOHG�VDPSOH�EXFNHW�DQG�SUHVHUYHG�LQ�D����
HWKDQRO�VROXWLRQ�RU�HTXLYDOHQW��7KH�OLG�WR�WKH�VDPSOH�EXFNHW�VKRXOG�EH�YHULILHG�WLJKW�DQG�WKH
VDPSOH�UHDGLHG�IRU�WUDQVSRUW��

>1RWH��3ULRU�WR�SODFLQJ�WKH�OLG�RQ�WKH�VDPSOH�EXFNHW�HQVXUH�WKDW�WKH�OLS�RI�WKH�EXFNHW�LV�FOHDQ
WR�PD[LPL]H�WKH�LQWHJULW\�RI�WKH�VHDO�@

�� )LOO�RXW�WKH�&KDLQ�RI�&XVWRG\�6KHHW��$77$&+0(17���DQG�WUDQVIHU�WKH�VDPSOH�EXFNHW�WR
WKH�%HQWKLF�ODE��7KH�VDPSOH�ZLOO�EH�SURFHVVHG�DFFRUGLQJ�WR�SURWRFROV�LQ�0%66�/DERUDWRU\
0HWKRGV�IRU�%HQWKLF�0DFURLQYHUWHEUDWH�3URFHVVLQJ�DQG�7D[RQRP\��($�������

�

������3K\VLFDO�+DELWDW

�� 8VH�WKH�6WUHDP�+DELWDW�$VVHVVPHQW�*XLGDQFH�6KHHW��$77$&+0(17�����WR�HYDOXDWH�DQG
VFRUH�WKH�VDPSOH�VLWH�IRU�WKH�DEXQGDQFH�RI�WUDVK�DQG�RWKHU�KXPDQ�UHIXVH�

�� 0HDVXUH�DQG�UHFRUG�LQ�PHWHUV�WKH�ZLGWK�RI�WKH�YHJHWDWHG�ULSDULDQ�EXIIHU�RQ�HDFK�VLGH�RI�WKH
VWUHDP���,I�WKH�EXIIHU�LV�JUHDWHU�WKDQ�RU�HTXDO�WR����P��HQWHU������$OVR�UHFRUG�WKH�GRPLQDQW
W\SH�RI�ODQG�FRYHU�DGMDFHQW�WR�WKH�EXIIHU��

�� 8VLQJ�WKH�VL]H�FDWHJRULHV�RQ�WKH�EDFN�RI�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��$77$&+0(17����
UHFRUG�WKH�GRPLQDQW�VWHP�VL]HV�RI�ULSDULDQ�YHJHWDWLRQ�SUHVHQW�

�� 1RWH�RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW�ZKHWKHU�WKHUH�DUH�DQ\�IXQFWLRQDO�EUHDNV�LQ�WKH
ULSDULDQ�EXIIHU�RQ�HDFK�VLGH�RI�WKH�VWUHDP��,QGLFDWH�WKH�W\SH�DQG�VHYHULW\�RI�WKH�W\SH�V��RI
EXIIHU�EUHDN�WKDW�DUH�SUHVHQW�

�� 6XUYH\�WKH�VDPSOH�VLWH�IRU�HYLGHQFH�RI�FKDQQHO�GUHGJLQJ�RU�VWUDLJKWHQLQJ�DQG�LQGLFDWH
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SUHVHQFH��<��RU�DEVHQFH��1��RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��,I�WKHUH�LV�HYLGHQFH��LQGLFDWH
WKH�W\SH�DQG�OLQHDU�H[WHQW��LQ�PHWHUV��IRU�HDFK�EDQN�DQG�IRU�WKH�VWUHDP�ERWWRP�LWVHOI�

�� &ODVVLI\�DQG�UHFRUG�RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��$77$&+0(17����WKH�SUHVHQFH��<�
RU�DSSDUHQW�DEVHQFH��1��RI�ODQG�XVH�W\SHV�LPPHGLDWHO\�YLVLEOH�IURP�WKH�VDPSOH�VHJPHQW���

�� :KLOH�VWLOO�DW�WKH�ERXQGDULHV�RI�WKH�VDPSOH�VHJPHQW��XVH�D�UDQJHILQGHU�RU�PHDVXULQJ�WDSH�WR
REWDLQ�WKH�VWUDLJKW�OLQH�GLVWDQFH�EHWZHHQ�WKH���DQG����P�SRLQWV�RI�WKH�VHJPHQW��WKLV
PHDVXUHPHQW�ZLOO�SURYLGH�DQ�DFFXUDWH�DVVHVVPHQW�RI�VLQXRXVLW\���5HFRUG�WKH�VWUDLJKW�OLQH
GLVWDQFH�LQ�PHWHUV�RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��$77$&+0(17����

�� 8VH�WKH�SURFHGXUHV�RXWOLQHG�EHORZ�WR�PHDVXUH�WKH�VWUHDP�JUDGLHQW�IURP�WKH�GRZQVWUHDP
ERXQGDU\�WR�WKH�XSVWUHDP�ERXQGDU\�RI�WKH�VHJPHQW�XVLQJ�D�/HYHORPHWHU��:KHQ�EDFNVLWLQJ�
LQVXUH�WKDW�VLWLQJ�LV�GRQH�UHODWLYH�WR�WKH�ZDWHU
V�HGJH��7KH�LQWHQW�LV�WR�PHDVXUH�ZDWHU
VXUIDFH�VORSH���5HFRUG�WKLV�LQIRUPDWLRQ�RQ�WKH�6SULQJ�+DELWDW�'DWD�6KHHW��$77$&+0(17
���

>:KHQ�PHDVXULQJ�JUDGLHQW�EH�VXUH�WR�UHFRUG���VORSH��QRW�GHJUHHV�@

>:LWK�SURSHU�FDUH��VXUYH\RU·V�OHYHOV�SURYLGH�DFFXUDWH�PHDVXUHPHQWV�RI�VWUHDP
JUDGLHQW��7R�HQVXUH�WKDW�UHDGLQJV�DUH�FRUUHFW��FDUH�PXVW�EH�WDNHQ�GXULQJ�WUDQVSRUW
DQG�XVH�RI�WKLV�HTXLSPHQW��:KHQ�WUDYHOLQJ�LQ�WKH�YHKLFOH��VHFXUH�WKH�OHYHO�LQ�D�SDGGHG
DUHD��QRW�RQ�WRS�RI�RWKHU�HTXLSPHQW��1HYHU�UXQ�ZKHQ�FDUU\LQJ�WKH�OHYHO��,I�WKH�OHYHO�LV
MDUUHG��WKH�FDOLEUDWLRQ�VKRXOG�EH�WHVWHG�XVLQJ�WKH�WZR�SHJ�WHVW��GHVFULEHG�LQ�WKH
PDQXIDFWXUHUV�LQVWUXFWLRQV���:KHQ�VHWWLQJ�WKH�LQVWUXPHQW�XS�IRU�XVH��ILQG�D�VWDEOH�DUHD
WR�VHW�XS�WKH�WULSRG��&OHDQ�OHQVHV�RQO\�ZLWK�OHQV�FORWK�RU�FRPSUHVVHG�DLU�@

� D� $W�WKH�XSVWUHDP�HQG�RI�WKH�VHJPHQW��VHW�WKH�WULSRG�ILUPO\�LQ�WKH�VXEVWUDWH�RI�WKH
VWUHDP��VORZ��VKDOORZ�ZDWHU�LV�SUHIHUUHG��ZLWK�DERXW�D���PHWHU�VSUHDG�EHWZHHQ�WKH
OHJV��&DUHIXOO\�UHPRYH�WKH�OHYHO�IURP�LWV�FDVH�DQG�PRXQW�LW�RQ�WKH�WULSRG�E\
WKUHDGLQJ�WKH�LQVWUXPHQW�IDVWHQHU�VQXJ�DJDLQVW�WKH�XQGHUVLGH�RI�WKH�EDVHSODWH��'R
QRW�RYHUWLJKWHQ�

E� /HYHO�WKH�LQVWUXPHQW�DFFRUGLQJ�WR�PDQXIDFWXUHUV�LQVWUXFWLRQV��7KH�'DYLG�:KLWH
DXWRPDWLF�OHYHOV�SXUFKDVHG�IRU�WKH�0%66�DUH�OHYHOHG�E\�URWDWLQJ�WKH�OHYHO�XQWLO�WKH
EXEEOH�YLDO�LV�EHWZHHQ�WZR�OHYHOLQJ�VFUHZV��,I�WKH�EXEEOH�LV�WR�WKH�OHIW��WXUQ�WKH�ULJKW
KDQG�OHYHOLQJ�VFUHZ�FORFNZLVH�DQG�OHIW�KDQG�VFUHZ�FRXQWHUFORFNZLVH�XQWLO�WKH�EXEEOH
LV�FORVH�WR�FHQWHU��,I�WKH�EXEEOH�LV�WR�WKH�ULJKW��WXUQ�WKH�OHIW�VFUHZ�FORFNZLVH�DQG�ULJKW
VFUHZ�FRXQWHUFORFNZLVH�XQWLO�WKH�EXEEOH�LV�FHQWHUHG�OHIW�WR�ULJKW��7KHQ�XVH�WKH�ODVW
OHYHOLQJ�VFUHZ�WR�FHQWHU�WKH�EXEEOH�ZLWKLQ�WKH�EXOO·V�H\H�ULQJ��7KH�LQWHUQDO�OHYHOLQJ
GHYLFH�ZRUNV�DV�ORQJ�DV�WKH�EXEEOH�UHPDLQV�ZLWKLQ�WKH�ULQJ�

F� 5HPRYH�WKH�OHQV�FDS��ORRN�WKURXJK�WKH�XQLW�DQG�DGMXVW�WKH�H\HSLHFH��E\�URWDWLQJ��VR
WKDW�WKH�FURVVKDLUV�DUH�VKDUSO\�GHILQHG���7KHQ��DLP�WKH�XQLW�DW�\RXU�WDUJHW�DQG�IRFXV
WKH�REMHFWLYH�OHQV�E\�URWDWLQJ�WKH�IRFXVLQJ�NQRE�RQ�WKH�ULJKW�VLGH�RI�WKH�XQLW��.HHS
ERWK�H\HV�RSHQ�ZKHQ�VLJKWLQJ��1RZ�FKHFN�IRU�SDUDOOD[�E\�VOLJKW�YHUWLFDO�PRYHPHQW
RI�\RXU�H\H�UHODWLYH�WR�WKH�H\HSLHFH��,I�WKHUH�LV�DSSDUHQW�PRYHPHQW�RI�WKH�LPDJH
UHODWLYH�WR�WKH�FURVVKDLUV��UHSHDW�6WHS�F��

G� 0HDVXUH�DQG�UHFRUG��WR�WKH�QHDUHVW�FHQWLPHWHU��WKH�KHLJKW�IURP�WKH�PLGGOH�RI�WKH
H\HSLHFH�WR�WKH�ZDWHU�VXUIDFH��7KLV�LV�NQRZQ�DV�EDFNVLWLQJ��$OVR�UHFRUG�WKH�ORFDWLRQ
ZLWKLQ�WKH�VHJPHQW²�LQ�PRVW�FDVHV�WKH�OHYHO�ZLOO�VWDUW�IURP�WKH���P�ORFDWLRQ�XQOHVV
WKHUH�LV�DQ�REVWDFOH��QR�VXLWDEOH�ORFDWLRQ�IRU�WKH�WULSRG��HWF�
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H� 7KH�RWKHU�FUHZ�PHPEHU�QRZ�WDNHV�WKH�PHDVXULQJ�VWDII��VWDGLD��GRZQVWUHDP�WR�WKH
��PHWHU�ORFDWLRQ��,I�WKH�ERWWRP�RI�WKH�VHJPHQW����P�PDUNHU��FDQ�EH�VHHQ�IURP�WKH
OHYHO��RQO\�RQH�UHDGLQJ�QHHG�EH�WDNHQ��,I�QRW��WKH�VHJPHQW�VKRXOG�EH�EURNHQ�XS�DQG
XS�WR���VHSDUDWH�UHDGLQJV�WDNHQ��7KHVH�UHDGLQJV�DUH�DFFRPSOLVKHG��E\�PRYLQJ�WKH
OHYHO�WR�WKH�ODVW�PHDVXUHPHQW�VLWH��HVWDEOLVKLQJ�WKH�OHYHO���PHWHU�DW�WKH�KHLJKW�RI�WKH
SUHYLRXV�UHDGLQJ�IRU�WKH�ORFDWLRQ��DQG�REWDLQLQJ�D�VWDGLD�UHDGLQJ�IURP�D�ORFDWLRQ
IXUWKHU�GRZQVWUHDP��,I�SRVVLEOH��XVH�WKH����DQG����P�ORFDWLRQV�RU�D�ORFDWLRQ�QHDU
WKHP��DQG�LQ�QR�FDVH�WDNH�PRUH�WKDQ���UHDGLQJV�WR�HVWDEOLVK�JUDGLHQW�RI�WKH�VHJPHQW��

>7R�PDLQWDLQ�WKH�UHODWLYH�FKDQJH�LQ�KHLJKW�EHWZHHQ�WKH�XSVWUHDP�ERXQGDU\
DQG�HDFK�GRZQVWUHDP�PHDVXUHPHQW�ORFDWLRQ��LW�LV�LPSRUWDQW�WR�SODFH�WKH
H\HSLHFH�DW�D�KHLJKW�HTXDO�WR�WKH�VWDII�KHLJKW�PHDVXUHG�IRU�WKDW�ORFDWLRQ
EHIRUH�VLWLQJ�RQ�D�GRZQVWUHDP�SRLQW�@�

I� 7KH�VWDGLD�EHDUHU�WKHQ�KROGV�WKH�VWDII�YHUWLFDOO\�IURP�WKH�ZDWHU�VXUIDFH��DQG�WKH�OHYHO
RSHUDWRU�REVHUYHV�DQG�WKHQ�UHFRUGV�WKH�KHLJKW�RI�WKH�VWDII�ZKLFK�LV�FRUUHVSRQGV�ZLWK
WKH�FURVVKDLUV�DV�YLHZHG�IURP�WKH�H\HSLHFH��

>7KH�GLIIHUHQFH�LQ�KHLJKW�EHWZHHQ�ORFDWLRQV�ZLOO�EH�GLYLGHG�E\�WKH�GLVWDQFH�EHWZHHQ
WKH�PHDVXUHPHQW�SRLQWV�WR�DUULYH�DW�D�SHUFHQW�JUDGLHQW��7R�FDOFXODWH�D�JUDGLHQW�IRU
WKH�HQWLUH�VHJPHQW��LW�LV�LPSRUWDQW�WR�LQFOXGH�DV�PXFK�RI�WKH�VHJPHQW�DV�SRVVLEOH�DQG
UHFRUG�WKLV�LQIRUPDWLRQ�RQ�WKH�GDWD�VKHHW@�

��� 1RWH�RQ�WKH�6SULQJ�+DELWDW�$VVHVVPHQW�'DWD�6KHHW��$77$&+0(17����WKH�ORFDWLRQ��ODWLWXGH
DQG�ORQJLWXGH��DQG��KHLJKW�RI�DQ\�PDQ�PDGH�LQVWUHDP�EORFNDJHV�JUHDWHU�WKDQ�����P�LQ
KHLJKW�LQ�RU�QHDU�WKH�VDPSOLQJ�VHJPHQW��8VLQJ�WKH�EDFN�RI�WKH�GDWD�VKHHW�DV�D�UHIHUHQFH�
UHFRUG�WKH�W\SH�RI�LQVWUHDP�EORFNDJH��

>1RWH��LQGLFDWH�DQ\�LQVWUHDP�EORFNDJHV�IRXQG��ZKHWKHU�WKH\�DUH�LQ�WKH�VHJPHQW�WR�EH
VDPSOHG�RU�QRW�

������+HUSHWRIDXQD

'XULQJ�WKH�VSULQJ�YLVLW��UHFRUG�LQ�WKH�FRPPHQWV�VHFWLRQ�RI�WKH�VSULQJ�GDWD�VKHHW�DQ\�KHUSHWRIDXQD
�SRVLWLYH�LGHQWLILFDWLRQV�RQO\��REVHUYHG�RU�KHDUG�DW�WKH�VLWH���0DLQWDLQ�DV�YRXFKHUV�DQ\�VSHFLHV�QRW�SUHYLRXVO\
FROOHFWHG�IURP�WKH�EDVLQ�EHLQJ�VDPSOHG���

������7HPSHUDWXUH�/RJJHU�'HSOR\PHQW

7HPSHUDWXUH�ORJJHUV�VKRXOG�EH�GHSOR\HG�DW�DOO�0%66�VLWHV�IURP���-XQH�WR����$XJXVW�DQG�VHW�WR
UHFRUG�DW����PLQXWH�LQWHUYDOV��WKH�ORJJHU�VKRXOG�EH�VHW�WR�UHFRUG�WKH�KLJKHVW�WHPSHUDWXUH�GXULQJ�HDFK����PLQXWH
LQWHUYDO���7HPSHUDWXUH�ORJJHUV�VKRXOG�EH�GHSOR\HG�ZLWKLQ�WKH�OLPLWV�RI�WKH�VDPSOH�VHJPHQW��SUHIHUDEO\�DORQJ
D�EDQN��%HIRUH�GHSOR\PHQW��WKH�VHULDO�QXPEHU�RI�HDFK�WHPSHUDWXUH�ORJJHU��WKH�VDPSOH�VHJPHQW�,'
QXPEHU�IRU�WKH�VLWH�LQ�ZKLFK�LW�LV�GHSOR\HG��DQG�D�GHVFULSWLRQ�RI�WKH�ORFDWLRQ�RI�GHSOR\PHQW�VKRXOG
EH�QRWHG�RQ�WKH�0%66�6SULQJ�,QGH[�3HULRG�'DWD�6KHHW��$77$&+0(17����DQG�RQ�WKH�0%66
7HPSHUDWXUH�/RJJHU�)LHOG�6KHHW��$WWDFKPHQW��������/RJJHUV�VKRXOG�EH�VHFXUHG�WR�D�ZHOO�DQFKRUHG�WUHH
URRW��JDELRQ��RU�DQ\�RWKHU�VWDEOH�VWUXFWXUH�XVLQJ�RQH�RU�WZR�SODVWLF�FDEOH�WLHV��GR�QRW�XVH�VPDOO�FDEOH�WLHV�
WKH\�PD\�EUHDN���&DUH�VKRXOG�EH�WDNHQ�ZKHQ�VHOHFWLQJ�WKH�GHSOR\PHQW�ORFDWLRQ�WR�HQVXUH�WKDW�WKH
WHPSHUDWXUH�ORJJHU�LV�QRW�LQ�GLUHFW�FXUUHQW�VR�WKDW�GXULQJ�KLJK�IORZV�LW�ZLOO�QRW�EH�ERPEDUGHG�E\�GHEULV��$OVR�
WHPSHUDWXUH�ORJJHUV�VKRXOG�EH�SODFHG�DW�D�GHSWK�WR�HQVXUH�WKDW�WKH\�ZLOO�UHPDLQ�VXEPHUJHG�XQWLO�WLPH�RI
UHFRYHU\�
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7R�SURPRWH�UHFRYHU\�RI�DV�PDQ\�WHPSHUDWXUH�ORJJHUV�DV�SRVVLEOH��RUDQJH�VSUD\�SDLQW�VKRXOG�EH�XVHG
WR�PDUN�WKH�ORFDWLRQ�RI�WKH�WHPSHUDWXUH�ORJJHU��H�J���:KHQ�DQFKRULQJ�WHPSHUDWXUH�ORJJHUV�WR�D�WUHH�URRW�
WKH�URRW�VKRXOG�EH�IROORZHG�IURP�WKH�WHPSHUDWXUH�ORJJHU�WR�WKH�ZDWHU�VXUIDFH�DQG�WKHQ�WKDW�VDPH�URRW
VKRXOG�EH�SDLQWHG���$�SKRWRJUDSK�VKRXOG�EH�WDNHQ�VKRZLQJ�WKH�ORFDWLRQ�RI�WKH�WHPHUDWXUH�ORJJHU��7KH
QXPEHU�RI�HDFK�SKRWRJUDSK�VKRXOG�EH�QRWHG�RQ�WKH�0%66�6SULQJ�,QGH[�3HULRG�'DWD�6KHHW
�$77$&+0(17����

'HSOR\PHQW�RI�D�WHPSHUDWXUH�ORJJHU�PLJKW�QRW�EH�SRVVLEOH�LQ�VRPH�ODUJH�VWUHDPV�RU�LI�VSULQJ
VDPSOLQJ�LV�FRQGXFWHG�DW�D�WLPH�ZKHQ�VWUHDP�GLVFKDUJH�LV�KLJK�DW�D�VLWH���,Q�WKLV�VLWXDWLRQ�WKH�VDPSOLQJ�FUHZ
FDQ�GHOD\�GHSOR\PHQW��DOO�WHPSHUDWXUH�ORJJHUV�VKRXOG�EH�GHSOR\HG�SULRU�WR����-XQH����)RU�VLWHV�VDPSOHG�LQ
VXPPHU�DIWHU����$XJXVW��WHPSHUDWXUH�ORJJHUV�PD\�EH�UHWULHYHG�HDUO\�WR�HOLPLQDWH�WKH�QHHG�IRU�D�UHWXUQ�YLVLW��
,Q�DQ\�HYHQW��DOO�ORJJHUV�VKRXOG�EH�UHWULHYHG�SULRU�WR����6HSWHPEHU��
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��� 6800(5�,1'(;�3(5,2'�6$03/,1*

����� 6LWH�6HOHFWLRQ�/RFDWLRQ

$V�GHVFULEHG�LQ�6HFWLRQ�������

����� 'HWHUPLQDWLRQ�RI�6DPSOHDELOLW\

$V�GHVFULEHG�LQ�6HFWLRQ���������H[FHSW�WKDW�WKH�6DPSOHDELOLW\�VHFWLRQ�RI�WKH�6XPPHU�,QGH[�3HULRG
'DWD�6KHHW��$77$&+0(17����VKRXOG�EH�ILOOHG�RXW�WR�LQGLFDWH�VDPSOHDELOLW\�IRU�HDFK�DVSHFW�RI�VDPSOLQJ�DQG
UHDVRQV�IRU�QRQ�VDPSOHDELOLW\�

����� :DWHU�4XDOLW\

$�JHQHUDO�GHVFULSWLRQ�RI�LQ�VLWX�ZDWHU�TXDOLW\�YDULDEOHV�PHDVXUHG�GXULQJ�VXPPHU�LV�SURYLGHG�LQ
$33(1',;�$��,Q�JHQHUDO��PDQXIDFWXUHU
V�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�IRU�VXPPHU�ZDWHU�TXDOLW\
PHDVXUHPHQWV��3ULRU�WR�GHSDUWXUH�IRU�WKH�VDPSOH�VHJPHQW��WKH�&UHZ�/HDGHU�PXVW�HQVXUH�WKDW�DOO�HTXLSPHQW
QHHGHG�IRU�ZDWHU�TXDOLW\�PHDVXUHPHQWV�LV�SUHVHQW��LQ�ZRUNLQJ�RUGHU��FDOLEUDWHG��DQG�VLJQHG�IRU�RQ�WKH
6XPPHU�,QGH[�3HULRG�'DWD�6KHHW�DV�EHLQJ�FDOLEUDWHG��1HFHVVDU\�HTXLSPHQW�IRU�WKH�6XPPHU�,QGH[�3HULRG�LV
OLVWHG�LQ�$77$&+0(17����$Q�H[WUD�VHW�RI�LQ�VLWX�ZDWHU�TXDOLW\�LQVWUXPHQWV�VKRXOG�EH�RQ�KDQG��LQ
WKH�ILHOG�VDPSOLQJ�YHKLFOH��GXULQJ�WKH�6XPPHU�,QGH[�3HULRG��

�� $IWHU�VDPSOHDELOLW\�RI�D�VHJPHQW�KDV�EHHQ�GHWHUPLQHG�DQG�WKH�EORFNQHWV�LQVWDOOHG��GHVFULEHG
LQ���������WKH�FUHZ�PHPEHU�UHVSRQVLEOH�IRU�ZDWHU�TXDOLW\�VDPSOLQJ�VKRXOG�PRYH�WR�WKH
XSVWUHDP�ERXQGDU\�RI�WKH�VDPSOH�VHJPHQW��FDUHIXOO\�ORFDWLQJ�DQ�XQGLVWXUEHG�DUHD�IRU
VDPSOLQJ��:KHUH�SRVVLEOH��WKH�YHORFLW\�RI�WKH�VHOHFWHG�DUHD�VKRXOG�EH�VXIILFLHQW�WR�DOORZ�D
UHSUHVHQWDWLYH�VDPSOH�WR�EH�FROOHFWHG��

�� %HLQJ�FDUHIXO�WR�DYRLG�GLUHFW�FRQWDFW�RI�SUREHV�ZLWK�ERWWRP�VXEVWUDWHV��LQVWUXPHQW�SUREHV
VKRXOG�EH�GHSOR\HG�DW�D�UHSUHVHQWDWLYH�ORFDWLRQ�DW�RU�QHDU�PLG�VWUHDP��,I�QHFHVVDU\�WR
SURWHFW�WKH�SUREHV��RQH�FUHZ�PHPEHU�VKRXOG�KROG�WKH�XQLW�RII�RI�WKH�ERWWRP�ZKLOH�DQRWKHU
SHUVRQ�UHFRUGV�GDWD��7KH�XQLWV�VKRXOG�EH�WXUQHG�RQ�DQG�DOORZHG�WR�HTXLOLEUDWH�DFFRUGLQJ�WR
PDQXIDFWXUHUV�VSHFLILFDWLRQV���

�� $IWHU�UHDGLQJV�KDYH�VWDELOL]HG��WHPSHUDWXUH��GLVVROYHG�R[\JHQ��S+��FRQGXFWLYLW\��DQG
WXUELGLW\�GDWD�VKRXOG�EH�UHFRUGHG�RQ�WKH�6XPPHU�,QGH[�3HULRG�'DWD�6KHHW��$77$&+0(17
����,1�12�&$6(�6+28/'�:$7(5�48$/,7<�,167580(176�%(�86('�,)�7+(<
+$9(�127�3$66('�&$/,%5$7,21�25�$5(�8167$%/(�

�� $IWHU�LQ�VLWX�ZDWHU�TXDOLW\�PHDVXUHPHQWV�KDYH�EHHQ�FRPSOHWHG��QHFHVVDU\�FDSV�IRU�SUREHV
VKRXOG�EH�UHSODFHG�DQG�WKH�LQVWUXPHQWV�GLVDVVHPEOHG�DQG�VWRUHG�IRU�WUDQVSRUWDWLRQ��&DUH
VKRXOG�EH�WDNHQ�WR�DYRLG�VWRULQJ�LQVWUXPHQWV�LQ�D�PRLVW�FDUU\LQJ�FDVH�

�
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�������)LVK�DQG�+HUSHWRIDXQD�6DPSOLQJ

���������2YHUYLHZ�RI�)LVK�DQG�+HUSHWRIDXQD�6DPSOLQJ

7KH�REMHFWLYH�RI�ILVK�VDPSOLQJ�IRU�WKH�0%66�LV�WR�DVVHVV�WKH�ILVKDELOLW\�DQG�HFRORJLFDO�KHDOWK�RI�ILVK
FRPPXQLWLHV�LQ�WKH�QRQ�WLGDO��IORZLQJ�ZDWHUV�RI�0DU\ODQG��4XDQWLWDWLYH��GRXEOH�SDVV�HOHFWURILVKLQJ�RI����P
VWUHDP�VHJPHQWV�LV�XVHG�WR�GHVFULEH�DEXQGDQFH�DQG�FRPPXQLW\�FRPSRVLWLRQ�IRU�HFRORJLFDO�KHDOWK
DVVHVVPHQW��,QIRUPDWLRQ�RQ�JDPHILVK�OHQJWKV�LV�DOVR�FROOHFWHG�7KH�REMHFWLYH�RI�KHUSHWRIDXQD�VDPSOLQJ�LV�WR
SURYLGH�DQ�LQGLFDWLRQ�RI�ULSDULDQ�VSHFLHV�GLYHUVLW\�

���������6DPSOLQJ�3HULRG

7R�FKDUDFWHUL]H�ILVK�FRPPXQLWLHV�GXULQJ�WKH�ORZ�IORZ�SHULRG�LQ�VXPPHU��ILVK�VDPSOLQJ�LV�FRQGXFWHG
GXULQJ�WKH�6XPPHU�,QGH[�3HULRG����-XQH�WR����6HSWHPEHU���6DPSOLQJ�GXULQJ�WKLV�SHULRG�LV�DGYDQWDJHRXV
EHFDXVH�VSDZQLQJ�PLJUDWLRQ�HIIHFWV�DUH�PLQLPL]HG��WHPSHUDWXUHV�DUH�FRQGXFLYH�WR�ZDGLQJ�DQG�ZDWHU
FRQWDFW��DQG�FDSWXUH�HIILFLHQF\�LV�W\SLFDOO\�EHVW�DW�ORZ�IORZV��6DPSOLQJ�RI�KHUSHWRIDXQD�FRLQFLGHV�ZLWK�ILVK
VDPSOLQJ�

���������)LVK�DQG�+HUSHWRIDXQD�6DPSOLQJ�3URWRFROV

3ULRU�WR�GHSDUWXUH�IRU�WKH�VDPSOH�VHJPHQW��WKH�&UHZ�/HDGHU�PXVW�HQVXUH�WKDW�DOO�HTXLSPHQW�QHHGHG
IRU�ILVK�DQG�KDELWDW�VDPSOLQJ�LV�SUHVHQW�DQG�LQ�ZRUNLQJ�RUGHU��LQFOXGLQJ�QHWV�DQG�HOHFWURILVKLQJ�JHDU��$�OLVW�RI
QHFHVVDU\�HTXLSPHQW�LV�SURYLGHG�LQ�$WWDFKPHQW���

�� %HIRUH�GHSDUWLQJ�IURP�WKH�VDPSOLQJ�YHKLFOH��WKH�&UHZ�/HDGHU�VKRXOG�UHIHU�WR�WKH�VSULQJ
LQGH[�SHULRG�GDWD�VKHHW�WR�GHWHUPLQH�WKH�SUHYLRXVO\�PHDVXUHG�VWUHDP�ZLGWK��7KH�&UHZ
/HDGHU�VKRXOG�WKHQ�VHOHFW�DSSURSULDWH�EORFN�QHWV��UHSDLUHG�DQG�LQ�JRRG�FRQGLWLRQ��IRU�WKH
VHJPHQW�DQG�GHWHUPLQH�WKH�QXPEHU�RI�HOHFWURILVKLQJ�XQLWV�WR�EH�XVHG��ZKHWKHU�D��\�
FRQQHFWLRQ�DQG���DQRGHV�LV�QHFHVVDU\��HWF��,Q�VWUHDPV�ZLGHU�WKDQ����P��WZR�RU�PRUH
HOHFWURILVKLQJ�XQLWV�DUH�WR�EH�XVHG��HDFK�ZLWK�DW�OHDVW�RQH�GLSQHWWHU��,Q�VPDOOHU�VWUHDPV��D
VLQJOH�XQLW�VKRXOG�EH�JHQHUDOO\�XVHG��ZLWK�RQH�RU�WZR�GLSQHWWHUV��GHSHQGLQJ�RQ�FRQGLWLRQV��,Q
VWUHDPV�ZLWK�DUHDV�WRR�GHHS�WR�VDPSOH�E\�XVLQJ�ZDGLQJ�JHDU��D�ERDW�RU�UDIW�HOHFWURILVKHU
VKRXOG�EH�XVHG�WR�VDPSOH�WKHVH�DUHDV�LQ�FRQMXQFWLRQ�ZLWK�WKH�EDFNSDFN�HOHFWURILVKLQJ�XQLWV
WKDW�ZLOO�VWLOO�EH�XVHG�WR�VDPSOH�WKH�VKDOORZ�DUHDV�

>([FHSWLRQV�LQFOXGH�VWUHDP�UHDFKHV�ZLWK�SUHGRPLQDQWO\�GHHS�SRRO�RU�UXQ�KDELWDW��RU�RWKHU
FRQGLWLRQV�ZKHUH�WZR�XQLWV�DUH�QHFHVVDU\�IRU�HIIHFWLYH�HOHFWURILVKLQJ��,Q�WKHVH�FDVHV��&UHZ
/HDGHUV�VKRXOG�XVH�SURIHVVLRQDO�MXGJHPHQW�WR�GHWHUPLQH�WKH�QXPEHU�RI�XQLWV�WR�EH�XVHG��,Q
FDVHV�VXFK�DV�EHDYHU�LPSRXQGPHQWV�ZLWK�EURDG�H[SDQVHV�DQG�QR�GHILQDEOH�FKDQQHO��WKH
&UHZ�/HDGHU�PD\�GHFLGH�QRW�WR�VDPSOH�ILVK�DW�WKH�VLWH�@

�� /RFDWH�WKH�H[LVWLQJ�VLWH�PDUNHU��VSUD\�SDLQW��DQG�RU�IODJJLQJ�DW�WKH�GRZQVWUHDP�ERXQGDU\
XVLQJ�*�3�6��DQG�DQ\�QRWHV�FRPSLOHG�E\�WKH�VSULQJ�VDPSOLQJ�FUHZ���'HWHUPLQH�ZKHWKHU�WKH
VLWH�LV�VDPSOHDEOH�DQG�UHFRUG�6DPSOHDELOLW\�RQ�WKH�6XPPHU�,QGH[�3HULRG�'DWD�6KHHW
�$77$&+0(17������,I�WKH�PDUNHU�FDQQRW�EH�ORFDWHG��UH�YHULI\�WKH�VLWH�ORFDWLRQ�ZLWK�*�3�6�
DQG�LI�QHFHVVDU\�SODFH�D�QHZ�VLWH�PDUNHU�DQG�IODJJLQJ�DW�WKH�GRZQVWUHDP�ERXQGDU\���1RWH
WKH�UHSODFHPHQW�RI�WKH�VLWH�PDUNHU�LQ�WKH�ILHOG�QRWHERRN���,I�D�VLWH�LV�GHWHUPLQHG�WR�EH
XQVDPSOHDEOH�E\�HOHFWURILVKLQJ��WKH�)LVK�DQG�*DPHILVK�'DWD�6KHHWV��VKRXOG�QRW�EH
ILOOHG�RXW���+RZHYHU��DOO�RWKHU�VDPSOLQJ�VKRXOG�EH�SHUIRUPHG�LI�SRVVLEOH�

���������������
�� )LOO�RXW�DOO�DSSURSULDWH�VLWH�LQIRUPDWLRQ�RQ�WKH�6XPPHU�,QGH[�3HULRG�'DWD�6KHHW



Sample Collection and Preservation

39

�$77$&+0(17�����)LVK�'DWD�6KHHW��$77$&+0(17�����DQG�*DPHILVK�/HQJWK�'DWD�6KHHW
�$77$&+0(17������'DWD�VKHHWV�IRU�D�JLYHQ�VHJPHQW�VKRXOG�EH�ODEHOHG
FRQVHFXWLYHO\�VR�WKDW�WKH�QXPEHU�RI�GDWD�VKHHWV�FRPSOHWHG�IRU�HDFK�VLWH�GXULQJ
HDFK�,QGH[�3HULRG�LV�NQRZQ�

�� ,I�WKH�VLWH�LV�VDPSOHDEOH��SODFH�D�VLQJOH�EORFN�QHW�DFURVV�WKH�XSVWUHDP�DQG�GRZQVWUHDP
ERXQGDULHV�RI�WKH�VDPSOLQJ�VHJPHQW��LQ�WKH�FDVH�RI�D�GLYLGHG�VWUHDP�FKDQQHO��WZR�RU�PRUH
QHWV�PD\�QHHG�WR�EH�XVHG���'XULQJ�SODFHPHQW�RI�HDFK�EORFN�QHW��DYRLG�DQ\�XQQHFHVVDU\
GLVWXUEDQFH�RI�ILVK�DQG�ZRUN�TXLFNO\�WR�PLQLPL]H�DQ\�UHGLVWULEXWLRQ�RI�ILVK�LQWR�RU�RXW�RI�WKH
VDPSOH�VHJPHQW��8VH�DYDLODEOH�VXEVWUDWH�ZKHUH�SRVVLEOH�WR�DQFKRU�DQG�VHDO�JDSV�EHWZHHQ
WKH�OHDG�OLQH�DQG�WKH�ERWWRP��:KHUH�DSSURSULDWH��WLH�WKH�HQGV�RI�WKH�QHW�WR�D�ILUP�DQFKRULQJ
SRLQW�RQ�HDFK�EDQN��DQG�FKHFN�FOHDQ�WKH�QHW�DV�QHFHVVDU\�WR�SUHYHQW�¶EORZGRZQ·�IURP�OHDI
DFFXPXODWLRQ���

>1RWH��7KH�ERWWRP�OLQH�RI�HDFK�QHW�VKRXOG�EH�SHUSHQGLFXODU�WR�VWUHDP�IORZ�DW�WKH���DQG���
PHWHU�SRLQWV�RI�WKH�VHJPHQW��7HQW�VWDNHV�RU�ODUJH�VSLNHV�VKRXOG�EH�XVHG�WR�DQFKRU�HQGV�RI
EORFN�QHWV�DW�VLWHV�ZKHUH�WUHHV��URRWV��RU�RWKHU�VWDEOH�VWUXFWXUHV�DUH�QRW�DYDLODEOH��@

,I�WKH�VHJPHQW�LQFOXGHV�D�FXOYHUW�WKDW�LV�WRR�VPDOO�RU�WRR�GDUN�WR�VDPSOH�LQ��EORFN�QHWV�VKRXOG
EH�XVHG�WR�LVRODWH�WKH�FXOYHUW�IURP�WKH�VDPSOLQJ�VHJPHQW��7KH�OHQJWK�RI�WKH�FXOYHUW��QRW�WKH
ZLGWK�RI�WKH�SLSH���VKRXOG�WKHQ�EH�DGGHG�WR�WKH�VDPSOH�VHJPHQW�VR�WKDW�WKH�VDPSOHG
VHJPHQW�LV���P�ORQJ�

>,I�RQH�ERXQGDU\�RI�WKH�VHJPHQW�FDQ�QRW�EH�UHORFDWHG��UHPHDVXUH�WKH�VHJPHQW�IURP�WKH
NQRZQ�ERXQGDU\��GHSOR\�WKH�PHDVXULQJ�WDSH�DORQJ�WKH�EDQN�RI�WKH�VWUHDP��DYRLGLQJ
GLVWXUEDQFH�WR�ILVK��,I�QHLWKHU�ERXQGDU\�FDQ�EH�UHORFDWHG��XVH�WKH�*�3�6��WR�ORFDWH�WKH
VHJPHQW�DQG�UHPDUN�WKH�ERXQGDULHV�@

�
�� 1RWH�RQ�WKH�)LVK�'DWD�6KHHW��$77$&+0(17�����DQ\�REVHUYHG�PRYHPHQW�RI�ILVK�WR�RU

IURP�WKH�XSVWUHDP�DQG�GRZQVWUHDP�ERXQGDULHV�RU�WKH�VDPSOLQJ�VHJPHQW��$OVR�QRWH
ZKHWKHU�WKH�ERWWRP�LV�FOHDUO\�YLVLEOH�LQ�DOO�SRUWLRQV�RI�WKH�VHJPHQW�

�� 9HULI\�WKDW�WKH�HOHFWURILVKLQJ�XQLW�LV�IXHOHG��RU�VXIILFLHQW�EDWWHU\�FDSDFLW\�H[LVWV�IRU�EDWWHU\�
SRZHUHG�XQLWV���DQG�DGMXVW�WKH�RXWSXW�YROWDJH�RI�WKH�HOHFWURILVKLQJ�XQLW�DFFRUGLQJ�WR�WKH
FRQGXFWLYLW\���

>,Q�ZDWHUV�ZKHUH�FRQGXFWLYLW\�LV�EHWZHHQ�����WR�����XPKR�FP��D�YROWDJH�VHWWLQJ�RI�����RU
����YROWV�VKRXOG�EH�HIIHFWLYH��,Q�ORZHU�FRQGXFWLYLW\�ZDWHU��LQFUHDVH�WKH�RXWSXW�YROWDJH��DQG
GHFUHDVH�WKH�RXWSXW�YROWDJH�LQ�KLJK�FRQGXFWLYLW\�ZDWHU��,Q�ZDWHUV�ZKHUH�FRQGXFWLYLW\�LV
JUHDWHU�WKDQ������XPKR�FP��WKH�ORZHVW�YROWDJH�DQG�IUHTXHQF\�VHWWLQJV�VKRXOG�EH�XVHG�DQG
DQ\�REVHUYHG�SUREOHPV�LQ�FDSWXUH�HIILFLHQF\�VKRXOG�EH�QRWHG�RQ�WKH�GDWD�VKHHW��,Q�VWUHDPV
VDPSOHG�IRU�WKH�0%66��VXFK�KLJK�FRQGXFWLYLWLHV�DUH�PRVW�OLNHO\�WR�EH�HQFRXQWHUHG�LQ�UHDFKHV
LPSDFWHG�E\�DFLGLF�PLQH�GUDLQDJH�RU�ODQGILOO�UXQRII�@

>*DVROLQH�LV�H[WUHPHO\�IODPPDEOH��DQG�YDSRUV�UHDGLO\�LJQLWH�RQ�FRQWDFW�ZLWK�KHDW�
VSDUN��RU�IODPH��$OZD\V�DOORZ�WKH�JHQHUDWRU�WR�FRRO�EHIRUH�UHILOOLQJ���.HHS�JDVROLQH
RXW�RI�GLUHFW�VXQOLJKW�DQG�VWRUH�RQO\�LQ�DSSURYHG�FRQWDLQHUV�@

��
�� 3ULRU�WR�RSHUDWLQJ�WKH�HOHFWURILVKLQJ�XQLW��HQVXUH�WKDW�PHPEHUV�RI�WKH�ILVK�VDPSOLQJ�FUHZ�DOO

KDYH�

D� 3RODURLG�VXQJODVVHV�WR�UHGXFH�JODUH�DQG�WKHUHE\�LPSURYH�FDSWXUH�HIILFLHQF\��8QGHU
FORXG\�RU�ORZHU�OLJKW�FRQGLWLRQV��DPEHU�JODVVHV�VKRXOG�EH�ZRUQ��ZKLOH�JUHHQ�RU�EURZQ
JODVVHV�DUH�DSSURSULDWH�XQGHU�VXQQ\�FRQGLWLRQV�
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E� 8QGDPDJHG�UXEEHU�JORYHV��DQG

F� :DWHUWLJKW�FKHVW�ZDGHUV��$W�WKH�GLVFUHWLRQ�RI�WKH�&UHZ�/HDGHU��KLS�ERRWV�PD\�EH�ZRUQ
IRU�FRPIRUW�LQ�VPDOO�VWUHDPV��,Q�URFN\�VWUHDPV��IHOW�VROHV�RU�ERRW�FKDLQV�PXVW�EH�XVHG�

>7KH�XVH�RI�JORYHV�DQG�ZDGHUV�KLS�ERRWV�LV�0$1'$725<�IRU�DOO�0%66�HOHFWURILVKLQJ
VXUYH\V�@

�� %ULHIO\�WHVW�WKH�HIIHFWLYHQHVV�RI�WKH�HOHFWURILVKLQJ�XQLW�LQ�DQ�DUHD�GRZQVWUHDP�RI�WKH�ORZHU
EORFN�QHW��$GMXVW�FRQWUROV�DV�QHFHVVDU\�DQG�UHFRUG�VHWWLQJV�RQ�WKH�GDWD�VKHHW��$77$&+0(17
����

>7KH�XQLW�YROWDJH�DQG�ZDYHIRUP�VHWWLQJV�VKRXOG�EH�EDVHG�RQ�FRQGXFWLYLW\�DQG�DQ\�REVHUYHG
PRUWDOLW\�GXULQJ�WHVWLQJ�@

�� 5H�]HUR�DQG�UHFRUG�WKH�HOHFWURILVKLQJ�XQLW�WLPHU�UHDGLQJ�V��DQG�WKH�QXPEHU�RI�DQRGHV�XVHG�IRU
HDFK�HOHFWURILVKLQJ�XQLW�RQ�WKH�)LVK�'DWD�6KHHW��$77$&+0(17������,I�PRUH�WKDQ�IRXU
HOHFWURILVKLQJ�XQLWV�DUH�XVHG��XVH�D�VHFRQG�)LVK�GDWD�VKHHW�WR�UHFRUG�HOHFWURILVKLQJ�WLPHV��

��� %HJLQQLQJ�DW�WKH�GRZQVWUHDP�EORFN�QHW��WKRURXJKO\�HOHFWURILVK�WKH�HQWLUH�VHJPHQW�OHQJWK��EDQN
WR�EDQN��LQFOXGLQJ�EDFNZDWHU�DUHDV��VORXJKV��DQG�VKDOORZV��PDNLQJ�DQ�HTXDO�DWWHPSW�WR�FDSWXUH
HYHU\�ILVK�REVHUYHG��$Q�H[FHSWLRQ�LV�WKDW�<2<�ILVK�WRR�VPDOO�WR�EH�UHWDLQHG�E\�GLS�QHWV��ERG\
OHQJWK�OHVV�WKDQ����PP��VKRXOG�QRW�EH�FROOHFWHG��:KHQ�QHFHVVDU\�WR�HQVXUH�FDSWXUH�RI�ILVK��WKH
RSHUDWRU�RI�WKH�HOHFWURILVKLQJ�XQLW�VKRXOG�XVH�WKH�QHW�RQ�WKH�DQRGH�ULQJ��)RU�WKH�0%66�
FRQWLQXRXV�UDWKHU�WKDQ�LQWHUPLWWHQW�HOHFWURILVKLQJ�LV�XVHG�WR�DYRLG�ELDV�LQWURGXFHG�E\�VHOHFWLYH
SODFHPHQW�RI�WKH�HOHFWURGH�DQG�UHGXFH�VDPSOLQJ�PRUWDOLW\��$OO�FDSWXUHG�ILVK�DUH�SODFHG�LQWR���
OLWHU�EXFNHWV�DQG�WKHQ�LQWR�ODEHOHG��FRYHUHG�OLYHFDUV�GHSOR\HG�LQ�WKH�VWUHDP�

>,Q�DUHDV�ZKHUH�WKH�DELOLW\�WR�VHH�ILVK�LV�UHGXFHG�E\�WXUELGLW\��WDQQLF�DFLGV��RU�IDVW�ZDWHU�
GLSQHWWHUV�VKRXOG�GHSOR\�QHWV�RQ�WKH�ERWWRP�GRZQVWUHDP�RI�WKH�DQRGH�DV�PXFK�DV�SRVVLEOH�WR
FDSWXUH�XQVHHQ�ILVK��3DUWLFXODU�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�VLJKWLQJ�ERWWRP�ILVKHV�VXFK
DV�GDUWHUV��VFXOSLQV��DQG�PDGWRPV�ZKLFK�DUH�RIWHQ�XQGHUVDPSOHG�@�

��� &ROOHFW�SRVLWLYHO\�LGHQWLI\�KHUSHWRIDXQD�REVHUYHG�GXULQJ�HOHFWURILVKLQJ�RU�RWKHU�DFWLYLWLHV�DQG
UHFRUG�RQ�WKH�6XPPHU�,QGH[�3HULRG�'DWD�6KHHW��$77$&+0(17�����5HWDLQ�YRXFKHU
VSHFLPHQV�RI�FDSWXUHG�DPSKLELDQV�DQG�VPDOOHU�UHSWLOHV�LQ�D�ODEHOHG�SODVWLF�MDU��$77$&+0(17
����ILOOHG�ZLWK�EXIIHUHG�����IRUPDOLQ�VROXWLRQ��'R�1RW�DWWHPSW�WR�KDQGOH�YHQRPRXV�VQDNHV�RU
VQDSSLQJ�WXUWOHV��)RU�VSHFLPHQV�WRR�ODUJH�WR�EH�SUHVHUYHG�LQ�DYDLODEOH�MDUV��RU�WKRVH�)HGHUDOO\
OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�DQG�SRVLWLYHO\�LGHQWLILDEOH�LQ�WKH�ILHOG��GLJLWDO
SKRWRJUDSKV�DUH�DFFHSWDEOH��(DFK�VSHFLHV�SKRWRJUDSK�VKRXOG�LQFOXGH�D�WLWOH�ZLWK�WKH�GDWH�DQG
VLWH�LGHQWLILFDWLRQ��'XULQJ�WKH�����������0%66��HDFK�FUHZ�PXVW�PDLQWDLQ�DQ�RQJRLQJ�YRXFKHU
FROOHFWLRQ�FKHFNOLVW�RI�KHUSHWRIDXQD�VSHFLPHQV�SKRWRJUDSKV�IRU�HDFK�VSHFLHV�WDNHQ�RU
SKRWRJUDSKHG��FXPXODWLYHO\�GXULQJ�DQ\�RI�WKH���VDPSOLQJ�\HDUV��LQ�HDFK���GLJLW�EDVLQ
�$77$&+0(17������$IWHU�������KRXUV�LQ�IRUPDOLQ�VROXWLRQ��KHUSHWRIDXQD�VSHFLPHQV�VKRXOG
EH�WUDQVIHUUHG�WR�D�����HWKDQRO�VROXWLRQ�IRU�SHUPDQHQW�VWRUDJH��)RU�0%66������������QR
ODUYDO�VDODPDQGHUV�RU�WDGSROHV�QHHG�EH�UHWDLQHG�

>)RUPDOGHK\GH�LV�DQ�H[WUHPHO\�FDXVWLF�DJHQW�DQG�PD\�FDXVH�VHYHUH�LUULWDWLRQ�RQ�FRQWDFW�RI
YDSRUV�RU�VROXWLRQ�ZLWK�VNLQ��H\HV��RU�PXFXV�PHPEUDQHV��,W�LV�DOVR�D�SRWHQWLDO�FDUFLQRJHQ�
$OZD\V�XVH�LQ�ZHOO�YHQWLODWHG�DUHD�DQG�LQ�FDVH�RI�FRQWDFW�ZLWK�VNLQ�RU�H\HV��ULQVH�LPPHGLDWHO\
ZLWK�FRSLRXV�DPRXQWV�RI�IUHVK�ZDWHU�@

��� :KHQ�WKH�HQWLUH����P�VHJPHQW�KDV�EHHQ�HOHFWURILVKHG��WXUQ�RII�WKH�XQLW�DQG�UHFRUG�WKH�WLPHU
UHDGLQJ�IRU�HDFK�XQLW�RQ�WKH�)LVK�'DWD�6KHHW��$77$&+0(17�����
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13) Transport fish captured during the first pass to an area downstream of the sample segment
and return to the downstream block net with as little disturbance as possible. Check the
downstream blocknet for fish.

[If water clarity in the sampling segment is reduced because of substrate disturbance during
the first pass, second pass electrofishing must be delayed up to 1 hour until visibility improves
to the point that capture efficiency is similar to that achieved during the first pass. If 2nd pass
visibility is poorer that 1st pass visibility, it should be noted on the Fish Data Sheet
(ATTACHMENT 11)].

14) When the electrofishing crew is ready to commence the second pass, fill out the second pass
information on the Fish Data Sheet (ATTACHMENT 11), verify the timer reading on each unit
and turn each unit on.

15) Commence second pass electrofishing as with the first pass.  

[It is important to use the same effort  on the second pass as was expended for the first pass
(i.e., cover all habitat equally on both passes). Therefore, the entire segment should be
electrofished on the second pass, and if two electrofishing units were used on the first pass,
two units should be used on the second pass.]

16) After the second pass has been completed, turn off each unit and record the timer reading on
the data sheet. Check the downstream blocknet for fish.

17) Place all fish captured on the second pass into the livecar labeled "second pass".

18) After removing debris, crayfish, etc., from the sample, weigh in aggregate (nearest 10 g) the
biomass of all fish captured on the first pass. Return fish to the livecar and record 1st pass total
weight on the Fish Data Sheet (ATTACHMENT 11). Repeat the weighing procedure for the
2nd pass.

[If using spring scales, ensure that the tare feature of the scale is used to minimize
the possibility of math errors on weights]

19) Identify and enumerate all first and second pass fish, retaining in labeled jars all individuals not
clearly identifiable to species for laboratory analysis. Record the numbers of each fish species
on the Fish Data Sheet (ATTACHMENT 11) noting the number of unknown individuals under
"Species A", "Species B", etc. For each species or unknown, the number of individuals retained
should be indicated on the data sheet. RETENTION OF ALL SPECIMENS WHICH
CANNOT BE POSITIVELY IDENTIFIED IS MANDATORY.  Specimens for preservation
should be promptly placed into plastic jars filled with a 10% buffered formalin solution (later
transferrable to 70% EtOH solution). Individuals >160mm should be slit on the lower
abdomen of the RIGHT side. Label all specimen jars with inside labels specifying the date,
segment number, and name of collector (ATTACHMENT 12).The MBSS fish key should be
used as needed for positive verification during field identifications.

[Formaldehyde is an extremely caustic agent and may cause severe irritation on contact of
vapors or solution with skin, eyes, or mucus membranes. It is also a potential carcinogen.
Always use in well ventilated area and in case of contact with skin or eyes, rinse immediately
with copious amounts of fresh water.]

20) During the 2000-2004 MBSS, each crew must maintain an ongoing voucher collection checklist
of fish for each species taken or photographed (cumulatively during any of the 5 sampling
years) in each 6 digit basin (ATTACHMENT 13). Compare the list of species taken at the
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VHJPHQW�ZLWK�WKH�FKHFNOLVW�RI�VSHFLHV�FXUUHQWO\�UHWDLQHG�IRU�WKH�EDVLQ�EHLQJ�VDPSOHG��,I�QHZ
VSHFLHV�KDYH�EHHQ�WDNHQ��UHWDLQ������LQGLYLGXDOV�RI�HDFK�QHZ�VSHFLHV��LQFOXGH�D�UDQJH�RI�VL]HV�LI
SRVVLEOH��LQ�ODEHOHG�SODVWLF�MDUV�ILOOHG�ZLWK�EXIIHUHG�����IRUPDOLQ�VROXWLRQ��)RU�UDUH�XQFRPPRQ
VSHFLHV�RU�JDPHILVK��HVSHFLDOO\�VWRFNHG�ILVK���IHZHU�VSHFLPHQV�PD\�EH�UHWDLQHG��DW�WKH
GLVFUHWLRQ�RI�WKH�&UHZ�/HDGHU��1RWH�RQ�WKH�)LVK�'DWD�6KHHW��$77$&+0(17�����VSHFLHV�IRU
ZKLFK�YRXFKHU�VSHFLPHQV�KDYH�EHHQ�UHWDLQHG�RU�SKRWRJUDSKHG��)RU�VSHFLPHQV�WRR�ODUJH�WR�EH
SUHVHUYHG�LQ�DYDLODEOH�MDUV��RU�WKRVH�)HGHUDOO\�OLVWHG�DV�WKUHDWHQHG�RU�HQGDQJHUHG�DQG
SRVLWLYHO\�LGHQWLILDEOH�LQ�WKH�ILHOG��SKRWRJUDSKV�DUH�DFFHSWDEOH��ZLWK�ODEHOLQJ�DV�VKRZQ�LQ
$77$&+0(17�����(DFK�VSHFLHV�SKRWRJUDSK�VKRXOG�LQFOXGH�D�ODEHO�ZLWK�WKH�GDWH�DQG�VLWH
LGHQWLILFDWLRQ��

��� 'XULQJ�FRXQWLQJ�DQG�LGHQWLILFDWLRQ�RI�WKH�ILVK�VDPSOH�IRU�HDFK�SDVV��PHDVXUH�WR�WKH�QHDUHVW�PP
�WRWDO�OHQJWK��DQG�UHFRUG�RQ�WKH�*DPHILVK�/HQJWKV�'DWD�6KHHW��$77$&+0(17������DOO
LQGLYLGXDOV�RI�HDFK�JDPHILVK�VSHFLHV�FDSWXUHG��EDVV��ZDOOH\H��WURXW��RU�HVRFLGV���'XULQJ
PHDVXUHPHQW��LI�YLVXDO�REVHUYDWLRQV�VXJJHVW�WKDW�VRPH�LQGLYLGXDOV�PD\�EH�VWRFNHG�ILVK��EDVHG
RQ�ILQ�ZHDU��ILQ�VL]H��HWF����LQGLFDWH�VR�LQ�WKH�FRPPHQWV�VHFWLRQ�IRU�WKDW�VSHFLHV�RQ�WKH�)LVK�'DWD
6KHHW��$77$&+0(17�������

,Q�DGGLWLRQ��REVHUYH�DQG�UHFRUG�RQ�WKH�)LVK�'DWD�6KHHW��$77$&+0(17�����DQ\�XQXVXDO
RFFXUUHQFH�RI�DQRPDOLHV�IRU�DQ\�RI�WKH�VSHFLHV�H[DPLQHG��3RWHQWLDO�W\SHV�RI�DQRPDOLHV�WR�QRWH
LQFOXGH�H[FHVVLYH�EODFN�VSRW�RU�EODFN�VSRW�RQ�DQ�DW\SLFDO�VSHFLHV��PXOWLSOH�VNHOHWDO�GHIRUPLWLHV�
OHVLRQV��RU�WXPRUV��HWF��$OO�ILVK�ZLWK�VNHOHWDO�GHIRUPLWLHV�VKRXOG�EH�ODEHOHG��SUHVHUYHG
DQG�IRUZDUGHG�WR�WKH�3URMHFW�2IILFHU�

��� 5HOHDVH�DOO�ILVK�QRW�UHWDLQHG�DV�YRXFKHU�VSHFLPHQV�RU�IRU�ODERUDWRU\�H[DPLQDWLRQ�

��� $IWHU�ILVK�VDPSOLQJ�KDV�EHHQ�FRPSOHWHG��UHFRUG�RQ�WKH�6XPPHU�,QGH[�3HULRG�'DWD�6KHHW
�$77$&+0(17����WKH�UHODWLYH�DEXQGDQFH�RI�DTXDWLF�SODQWV�DQG�SUHVHQFH�FRQGLWLRQ�RI�PXVVHOV
SUHVHQW�ZLWKLQ�WKH�VDPSOLQJ�VHJPHQW��$W�WKH�FUHZ�OHDGHU·V�GLVFUHWLRQ��YRXFKHUV�RI�VKHOO�IURP
UDUH�VSHFLHV�PD\�EH�UHWDLQHG�IRU�LGHQWLILFDWLRQ�E\�'15�+HULWDJH�'LYLVLRQ�RU�RXWVLGH�PXVVHO
H[SHUWV�

��� $IWHU�RU�GXULQJ�WKH�WLPH�SHULRG�ZKHQ�ILHOG�VDPSOLQJ�LV�FRQGXFWHG�LQ�D�EDVLQ�
DGGLWLRQDO�TXDOLWDWLYH�HOHFWURILVKLQJ�PD\�EH�FRQGXFWHG�DW�WKH�GLVFUHWLRQ�RI�WKH
3URMHFW�2IILFHU�RU�&UHZ�/HDGHU��$W�HDFK�VLWH��DOO�UHSUHVHQWDWLYH�KDELWDW�VKRXOG�EH
VXUYH\HG��DQG�D�FKHFNOLVW�RI�VSHFLHV�FDSWXUHG�DQG�WKH�ODWLWXGH�DQG�ORQJLWXGH�VKRXOG
EH�UHFRUGHG�RQ�WKH�0%66�4XDOLWDWLYH�(OHFWURILVKLQJ�'DWD�6KHHW��$77$&+0(17�����
(ODSVHG�WLPH��HODSVHG�GLVWDQFH��LQVWUHDP�KDELWDW�DQG�SRRO�TXDOLW\�VFRUHV�VKRXOG�DOVR
EH�UHFRUGHG�RQ�WKH�GDWD�VKHHW��$V�ZLWK�TXDQWLWDWLYH�VDPSOLQJ��DQ\�VSHFLHV�QRW�\HW
UHWDLQHG�IURP�SUHYLRXV�VHJPHQWV�VKRXOG�EH�UHWDLQHG�DV�SDUW�RI�WKH�YRXFKHU�FROOHFWLRQ
IRU�WKDW�EDVLQ��DQG�DQ\�VSHFLHV�QRW�SRVLWLYHO\�LGHQWLILDEOH�LQ�WKH�ILHOG�VKRXOG�EH
UHWDLQHG�IRU�ODERUDWRU\�H[DPLQDWLRQ��

�������3K\VLFDO�+DELWDW

���������,QWURGXFWLRQ

,Q�VWUHDPV�DQG�ULYHUV��SK\VLFDO�KDELWDW�LV�RIWHQ�RQH�RI�WKH�SULPDU\�IDFWRUV�DIIHFWLQJ�WKH�DEXQGDQFH�DQG
GLYHUVLW\�RI�DTXDWLF�ELRWD��7R�SURYLGH�D�PHDQV�WR�DVVHVV�WKH�LPSRUWDQFH�RI�SK\VLFDO�KDELWDW�WR�ELRORJLFDO
LQWHJULW\�DQG�ILVKDELOLW\�RI�IORZLQJ�ZDWHUV�LQ�0DU\ODQG��KDELWDW�DVVHVVPHQWV�ZLOO�EH�FRQGXFWHG�DW�DOO�VWUHDP
VHJPHQWV�VDPSOHG�DV�SDUW�RI�WKH�0%66��+DELWDW�DVVHVVPHQWV�ZLOO�EH�EDVHG�RQ�D�FRPELQDWLRQ�RI�PHWULFV
PRGLILHG�DQG�DGDSWHG�IURP�86(3$
V�5DSLG�%LRDVVHVVPHQW�3URWRFROV��5%3��DQG�2KLR�(3$
V�4XDOLWDWLYH
+DELWDW�(YDOXDWLRQ�,QGH[��4+(,���6HYHUDO�LPSRUWDQW�TXDQWLWDWLYH�KDELWDW�PHDVXUHPHQWV�DUH�DOVR�PDGH�WR
IXUWKHU�GHVFULEH�WKH�SK\VLFDO�FKDUDFWHULVWLFV�DW�HDFK�VHJPHQW�
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$OWKRXJK�(3$
V�5%3�KDELWDW�DVVHVVPHQW�SURWRFROV�GLIIHUHQWLDWH�EHWZHHQ�ULIIOH�UXQ�DQG�SRRO�JOLGH
VWUHDP�W\SHV��DOO�PHWULFV�VHOHFWHG�IRU�WKH�0%66�DUH�VFRUHG�DW�DOO�0%66�VDPSOH�VHJPHQWV�WR�DOORZ�GLUHFW
FRPSDULVRQV�DFURVV�SK\VLRJUDSKLF�UHJLRQV�DQG�VXPPDULHV�RI�FRQGLWLRQV�RQ�D�VWDWHZLGH�EDVLV�

������� ��6DPSOLQJ�3HULRG

0%66�KDELWDW�DVVHVVPHQWV�ZLOO�EH�FRQGXFWHG�GXULQJ�WKH�VXPPHU�LQGH[�SHULRG�WR�SURYLGH�D
FKDUDFWHUL]DWLRQ�RI�KDELWDW�GXULQJ�VXPPHU�ORZ�IORZ�FRQGLWLRQV��+DELWDW�DYDLODELOLW\�GXULQJ�WKLV�WLPH�SHULRG�LV
FRPPRQO\�WKRXJKW�WR�EH�D�SULPDU\�IDFWRU�OLPLWLQJ�VWDQGLQJ�VWRFNV�RI�ILVK�LQ�VWUHDPV�

������� ��6DPSOH�6LWH�%RXQGDU\�IRU�+DELWDW�$VVHVVPHQWV

,QVWUHDP�KDELWDW�HYDOXDWLRQV�DW�D�VDPSOH�VHJPHQW�ZLOO�EH�EDVHG�RQO\�RQ�WKH�GHVLJQDWHG����P�OHQJWK�RI
WKH�VWUHDP��$GMDFHQW�ODQGXVH�FKDUDFWHUL]DWLRQ�ZLOO�EH�EDVHG�RQ�IHDWXUHV�REVHUYDEOH�IURP�WKH�VHJPHQW�EHLQJ
VDPSOHG��+RZHYHU��DQ\�QRWDEOH�QDWXUDO�RU�DQWKURSRJHQLF�IHDWXUHV�REVHUYHG�RXWVLGH�RI�WKH�LPPHGLDWH�]RQH
RI�HYDOXDWLRQ�PXVW�DOVR�EH�QRWHG�RQ�WKH�GDWD�VKHHW�LQ�WKH�FRPPHQWV�VHFWLRQ��([DPSOHV�RI�VXFK�IHDWXUHV
LQFOXGH���EHDYHU�GDPV��ZDWHU�IDOOV��UHFHQW�ORJJLQJ��QHZ�FRQVWUXFWLRQ��RU�SRLQW�VRXUFHV�RI�SROOXWLRQ�

������� ��+DELWDW�(YDOXDWLRQ�3URWRFROV

+DELWDW�DVVHVVPHQWV�GXULQJ�WKH�VXPPHU�YLVLW�VKRXOG�JHQHUDOO\�EHJLQ�DIWHU�HOHFWURILVKLQJ�KDV�EHHQ
FRPSOHWHG��KRZHYHU�DVVHVVPHQWV�PD\�EH�GRQH�SULRU�WR�HOHFWURILVKLQJ�LI�WKH�DVVHVVPHQW�FDQ�EH�GRQH�ZLWKRXW
UHGXFLQJ�YLVLELOLW\�IRU�HOHFWURILVKLQJ��,Q�JHQHUDO��WKH�RQO\�WLPH�WKDW�KDELWDW�DVVHVVPHQWV�VKRXOG�SUHFHGH
HOHFWURILVKLQJ�LV�ZKHQ�LW�LV�OLNHO\�WKDW�WXUELGLW\�IURP�WKH�HOHFWURILVKLQJ�FUHZ�ZLOO�UHPDLQ�HOHYDWHG�IRU�D�ORQJ
WLPH�DIWHU�WKH�ILUVW�SDVV��2QO\�FUHZ�PHPEHUV�DSSURYHG�E\�WKH�0%66�7UDLQLQJ�2IILFHU�VKRXOG�FRQGXFW�WKH
HYDOXDWLRQ���

�� (YDOXDWH�DQG�UHFRUG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW��$77$&+0(17�����WKH�OLQHDU�H[WHQW
�LQ�PHWHUV���VHYHULW\��DQG�DSSUR[LPDWH�DUHDO�H[WHQW��LQ�VTXDUH�PHWHUV��RI�EDQN�HURVLRQ�RQ�WKH
ULJKW�DQG�OHIW�EDQNV��1RWH�WKDW�WKH�DUHDO�H[WHQW�LV�UHFRUGHG�;���

�� (YDOXDWH�DQG�UHFRUG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW��$77$&+0(17�����WKH�H[WHQW�DQG
FRPSRVLWLRQ�RI�EDU�IRUPDWLRQ�ZLWKLQ�WKH�VDPSOH�VHJPHQW�

�� (YDOXDWH�DQG�UHFRUG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW��$77$&+0(17�����WKH�UHODWLYH
DEXQGDQFH�RI�QXLVDQFH�H[RWLF�SODQWV�ZLWKLQ���PHWHUV�RI�WKH�VWUHDP�RQ�HLWKHU�EDQN�

�� &RXQW�DQG�UHFRUG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW��$77$&+0(17�����WKH�QXPEHU�RI
/DUJH�:RRG\�'HEULV��/:'���!��FP�GLDPHWHU�DQG�!���P�ORQJ��ORFDWHG�ZLWKLQ�WKH�ZHWWHG
SRUWLRQ�RI�WKH�VHJPHQW��'R�WKH�VDPH�IRU�/:'�ORFDWHG�DERYH�WKH�ZHWWHG�SRUWLRQ�RI�WKH
VHJPHQW�

�� &RXQW�DQG�UHFRUG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW��$77$&+0(17�����WKH�QXPEHU�RI
URRWZDGV�ZLWK�WUXQN�GLDPHWHU��DW�FKHVW�KHLJKW��!��FP�WKDW�DUH�IXQFWLRQDO�KDELWDW�ZLWKLQ�WKH
ZHWWHG�SRUWLRQ�RI�WKH�VWUHDP��$OVR�FRXQW�DQG�UHFRUG�WKH�QXPEHU�RI�URRWZDGV��!��FP
GLDPHWHU��ZKLFK�IRUP�SDUW�RI�WKH�VWUHDP�EDQN�EXW�DUH�QRW�IXQFWLRQDO�DTXDWLF�KDELWDW�ZLWKLQ�WKH
ZHWWHG�SRUWLRQ�RI�WKH�VWUHDP��

�� 8VLQJ�WKH�0%66�+DELWDW�$VVHVVPHQW�*XLGDQFH�6KHHW��$77$&+0(17�����DVVLJQ�D�VFRUH�RU
SHUFHQWDJH�IRU�HDFK�RI�WKH�KDELWDW�PHWULFV�OLVWHG�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW
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�$77$&+0(17�����7KH�HYDOXDWRU�VKRXOG�UHIHU�WR�WKH�*XLGDQFH�6KHHW�HDFK�WLPH�D
PHWULF�LV�VFRUHG��VFRULQJ�EDVHG�RQ�PHPRU\�LV�XQDFFHSWDEOH��'XULQJ�WKH�DVVHVVPHQW��WKH
HQWLUH����P�VHJPHQW�VKRXOG�EH�ZDONHG��%HFDXVH�RI�WKH�SUREDELOLW\�RI�VXEVWUDWH�GLVWXUEDQFH
GXULQJ�HOHFWURILVKLQJ��HPEHGGHGQHVV�VKRXOG�EH�HYDOXDWHG�ZLWKLQ�WKH�WKDOZHJ�RI�D�ULIIOH
�SUHIHUUHG��RU�UXQ�GXULQJ�WKH�ILUVW�SDVV�RI�HOHFWURILVKLQJ��,I�HYDOXDWLRQ�LV�XQLQWHQWLRQDOO\�RPLWWHG
GXULQJ�WKH��VW�SDVV��WKH�VWUHDP�DUHD�LPPHGLDWHO\�XSVWUHDP�RI�WKH�VDPSOH�VHJPHQW�VKRXOG�EH
HYDOXDWHG�DQG�D�QRWDWLRQ�PDGH�LQ�WKH�FRPPHQWV�SRUWLRQ�RI�WKH�GDWD�VKHHW��

�� &ODVVLI\�WKH�VWUHDP�FKDUDFWHULVWLFV�RI�WKH����P�VHJPHQW�EHLQJ�VDPSOHG�E\�FKHFNLQJ�RQH�RU
PRUH�RI�WKH�VWUHDP�FKDUDFWHUL]DWLRQ�FKRLFHV�VKRZQ�RQ�WKH�6XPPHU�+DELWDW�'DWD�6KHHW
�$77$&+0(17������,QFOXGH�RQO\�WKRVH�IHDWXUHV�ZKLFK�DSSHDU�WR�EH�IXQFWLRQDOO\�LPSRUWDQW
ZLWKLQ�WKH�VHJPHQW�

�� 0HDVXUH�DQG�UHFRUG�PD[LPXP�GHSWK�LQ�WKH�VHJPHQW�WR�WKH�QHDUHVW�FHQWLPHWHU�

�� 0HDVXUH�DQG�UHFRUG�WKH�ZHWWHG�ZLGWK�WR�WKH�QHDUHVW�����P�DQG�WKH�WKDOZHJ�GHSWK��GHHSHVW
SRUWLRQ�RI�WKH�ODWHUDO�WUDQVHFW��DQG�YHORFLW\�DW�WKH������������DQG����PHWHU�SRLQWV�RI�WKH�VDPSOH
VHJPHQW�DQG�UHFRUG�RQ�WKH�GDWD�VKHHW��$OO�ZLGWK�PHDVXUHPHQWV�PXVW�EH�PDGH�SHUSHQGLFXODU
WR�WKH�GLUHFWLRQ�RI�VWUHDPIORZ�E\�VWUHWFKLQJ�D�PHWHU�WDSH�DFURVV�WKH�HQWLUH�GLVWDQFH�LQ�ZKLFK
ZDWHU�LV�IRXQG��LQFOXGLQJ�ODUJH�H[SRVHG�ERXOGHUV�DQG�LVODQGV�ZLWK�SHUPDQHQW�YHJHWDWLRQ�
6XEWUDFWLRQV�VKRXOG�WKHQ�EH�PDGH�IRU�LVODQGV�RU�RWKHU�QRQ�ZHWWHG�DUHDV�VXFK�DV�ODUJH�ERXOGHUV
WKDW�DUH�GHWHUUHG�XQGHU�PRVW�FRQGLWLRQV��EXW�QR�VXEWUDFWLRQV�VKRXOG�EH�PDGH�IRU�H[SRVHG
VXEVWUDWHV�WKDW�DUH�VXEPHUJHG�DW�KLJKHU�EDVHIORZV�

�
��� $IWHU�HQVXULQJ�WKDW�WKH�IORZPHWHU�LV�IXQFWLRQDO�DQG�ZLWKLQ�FDOLEUDWLRQ�OLPLWV��VHOHFW�D�WUDQVHFW

VXLWDEOH�IRU�IORZ�PHDVXUHPHQWV��JOLGHV�ZLWK��X��VKDSHG�FKDQQHOV�DUH�EHVW��WU\�WR�DYRLG�FURVV
VHFWLRQV�ZLWK�ERXOGHUV�RU�RWKHU�LUUHJXODULWLHV�WKDW�FUHDWH�EDFNIORZV�DQG�FURVV�IORZV��DQG�PDNH
D�VHULHV�RI����WR����YHORFLW\�PHDVXUHPHQWV�DW�UHJXODU�LQWHUYDOV�DFURVV�WKH�VWUHDP���6WDUW�RQ�WKH
OHIW�VLGH�IDFLQJ�GRZQVWUHDP��0HDVXUH�YHORFLW\�WR�WKH�QHDUHVW�����P�V�DW�D�SRLQW�����RI�WKH
GLVWDQFH�IURP�WKH�ZDWHU�VXUIDFH�WR�WKH�ERWWRP��PHDVXUHG�IURP�WKH�VXUIDFH���PDNLQJ�VXUH�WR
RULHQW�WKH�VHQVRU�WR�IDFH�XSVWUHDP�DQG�WDNLQJ�FDUH�WR�VWDQG�ZHOO�GRZQVWUHDP�WR�DYRLG
GHIOHFWLRQ�RI�IORZV��$W�WKH�VDPH�ORFDWLRQV�ZKHUH�YHORFLW\�PHDVXUHPHQWV�DUH�WDNHQ��PHDVXUH
GHSWKV�ZLWK�WKH�VWDII�JDXJH�RI�WKH�IORZPHWHU�WR�WKH�QHDUHVW���FP��GHSWK�DQG�YHORFLW\
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DW�WKH�VHOHFWHG�SRLQW�RQ�WKH�WUDQVHFW�HYHQ�LI�WKH�SRLQW�KDV�QR
ZDWHU��

>:KHQ�XVLQJ�DQ�HOHFWURPDJQHWLF�FXUUHQW�PHWHU��XVH�WKH�ORZHVW�WLPH�FRQVWDQW�VFDOH�VHWWLQJ�RQ
WKH�PHWHU�WKDW�SURYLGHV�VWDEOH�UHDGLQJV�@

>,Q�VRPH�FDVHV��LW�PD\�EH�DGYDQWDJHRXV�WR�WHPSRUDULO\�FRQVWULFW�WKH�IORZ�SDWWHUQV�LQ�WKH
VWUHDP�VR�WKDW�VWHDG\��ODPLQDU�IORZV�ZLWK�DGHTXDWH�GHSWKV�H[LVW��,I�IORZV�DUH�VR�ORZ�WKDW
WKH\�FDQ�QRW�EH�PHDVXUHG�ZLWK�D�IORZ�PHWHU��FRQVWULFW�IORZ�DV�PXFK�DV�SRVVLEOH�LQ�D��
PHWHU�VHFWLRQ�RI�XQLIRUP�ZLGWK�DQG�XVH�WKH�VSHHG�RI�D�IORDWHG�REMHFW�DV�D�VXEVWLWXWH
IRU�YHORFLW\�PHDVXUHG�ZLWK�WKH�IORZ�PHWHU��5HFRUG�RQ�WKH�GDWD�VKHHW�WKH�GHSWK�
ZLGWK��DQG�WLPH����WULDOV��IRU�D�IORDWHG�REMHFW�WR�PRYH���P�@

��� $IWHU�HOHFWURILVKLQJ��ZDWHU�TXDOLW\�PHDVXUHPHQWV��DQG�KDELWDW�DVVHVVPHQWV�DUH
FRPSOHWH��WKH�&UHZ�/HDGHU�DQG�DQRWKHU�SHUVRQ�VKRXOG�FDUHIXOO\�UHYLHZ�DQG�LQLWLDO�DOO
GDWD�VKHHWV�IRU�WKH�VHJPHQW�%()25(�/($9,1*�7+(�6,7(�
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������7HPSHUDWXUH�/RJJHU�5HWULHYDO

7HPSHUDWXUH�ORJJHUV�FDQ�EH�UHWULHYHG�DIWHU����$XJXVW��DQG�PXVW�EH�UHWULHYHG�SULRU�WR���
6HSWHPEHU��$IWHU�UHYLHZLQJ�SKRWRJUDSKV�DQG�GHSOR\PHQW�ORFDWLRQ�GHVFULSWLRQV��WHPSHUDWXUH�ORJJHUV
VKRXOG�EH�UHPRYHG�IURP�HYHU\�VLWH��$IWHU�WKH�ORJJHU�LV�UHPRYHG�IURP�WKH�VLWH�DQG�EHIRUH�WUDYHOLQJ�WR�WKH
QH[W�VLWH��YHULI\�WKDW�WKH�VHULDO�QXPEHU�LV�WKH�VDPH�DV�WKH�QXPEHU�HQWHUHG�RQ�WKH�7HPSHUDWXUH�/RJJHU
'HSOR\PHQW�5HFRYHU\�/RJ�6KHHW��$77$&+0(17������(QWHU�WKH�WLPH�DQG�GDWH�RI�UHWULHYDO�

��
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�� $77$&+0(17��

6SULQJ�,QGH[�3HULRG�(TXLSPHQW�/LVW

0%66�6DPSOLQJ�0DQXDO *�3�6��8QLW��EDWWHU\�SDFNV��FKDUJHUV�

5RDG�0DSV��,WLQHUDU\ *�3�6��LQVWUXFWLRQ�ERRN��VSDUH�EDWWHULHV��1L&DG
FKDUJHU

6LWH�/LVW�0DSV &RROHUV��,FH��=LSORFN�%DJV��&KDLQ�RI�&XVWRG\�IRUPV

4&�6DPSOH�/LVW %XEEOH�:UDS��3DFNLQJ�0DWHULDO��7DSH

6SULQJ�,QGH[�3HULRG�'DWD�6KHHWV )HG�;�)RUPV

1R����3HQFLOV��3HUPDQHQW�0DUNHUV /DEHO�7DSH��FOHDU�����ZLGH�

&UHZ�/HDGHU�)LHOG�1RWHERRN��4XDG�0DS &KHVW�:DGHUV����SDLU�SHUVRQ�

3UH�SULQWHG�$GKHVLYH�2XWVLGH�/DEHOV��,QVLGH�/DEHOV )LUVW�$LG�.LW

7D[RQRPLF�.H\V��5HSWLOHV�DQG�$PSKLELDQV :DWHU�4XDOLW\�6DPSOH�%RWWOHV����OLWHU
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2)� �2OG�)LHOG
(0� �(PHUJHQW�9HJHWDWLRQ
/1� �0RZHG�/DZQ
7*� �7DOO�*UDVV
/2� �/RJJHG�$UHD
6/� �%DUH�6RLO
55� �5DLOURDG
39� �3DYHG�5RDG
3.� �3DUNLQJ�/RW��,QGXVWULDO��&RPPHULFDO
*5� �*UDYHO�5RDG
',� �'LUW�5RDG
3$� �3DVWXUH
25� �2UFKDUG
&3� �&URSODQG
+2� �+RXVLQJ

6LWH�7\SH
5� �5DQGRP
7� �7DUJHWHG
6� �6HQWLQHO
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0%66�'UDLQDJH�%DVLQ�&RGHV
<*� �<RXJKLRJKHQ\�5LYHU
12� �1RUWK�%UDQFK�3RWRPDF�5LYHU
83� �8SSHU�3RWRPDF�5LYHU
03� �0LGGOH�3RWRPDF�5LYHU
&2� �&RQDZDJR�&UHHN
3:� �3RWRPDF�:DVKLQJWRQ�0HWUR
/3� �/RZHU�3RWRPDF�5LYHU
3;� �3DWX[HQW�5LYHU
:&� �:HVW�&KHVDSHDNH
33� �3DWDSVFR�5LYHU
%8� �%XVK�5LYHU
*8� �*XQSRZGHU�5LYHU
64� �/RZHU�6XVTXHKDQQD�5LYHU
(/� �(ON�5LYHU
&5� �&KHVWHU�5LYHU
&.� �&KRSWDQN�5LYHU
1:� �1DQWLFRNH�:LFRPLFR�5LYHUV
3&� �3RFRPRNH�5LYHU
2&� �2FHDQ�&RDVWDO

:DWHUVKHG�����$EEUHYLDWLRQ
$EHUGHHQ�3URYLQJ�*URXQG $%3*
$QDFRVWLD�5LYHU $1$&
$QWLHWDP�&UHHN $17,
$VVDZRPDQ�%D\ $66$
$WNLVVRQ�5HVHUYRLU $7.,
$WODQWLF�2FHDQ $7/$
%DFN�5LYHU %$&.
%DFN�&UHHN %$&5
%DOWLPRUH�+DUERU %$/7
%LJ�$QQHPHVVH[�5LYHU %$11
%LJ�(ON�&UHHN %(/.
%LUG�5LYHU %,5'
%RGNLQ�&UHHN %2'.
%RKHPLD�5LYHU %2+(
%UHWRQ�%D\ %5(7
%ULJKWRQ�'DP %5,*
%URDG�&UHHN %52$
%XVK�5LYHU %86+
%\QXP�5XQ %<18
&DELQ�-RKQ�&UHHN &$%-
&DVVHOPDQ�5LYHU &$66
&DWRFWLQ�&UHHN &$72
&RQRZLQJR�'DP &'$0
&KLQFRWHDJXH�%D\ &+,1
&KULVWLQD�5LYHU &+5,
&RQHZDJR�&UHHN &2&5
&RQRFRFKHDJXH &212
&RUVLFD�5LYHU &256
'HHS�&UHHN�/DNH '&5/
'HHU�&UHHN '((5
'LYLGLQJ�&UHHN ',9,
'RXEOH�3LSH�&UHHN '28%
(DVWHUQ�%D\ ($67
(YLWWV�&UHHN (9,7
)LIWHHQ�0LOH�&UHHN ),0,
)LVKLQJ�%D\ ),6+
)XUQDFH�%D\ )851
*HRUJHV�&UHHN *(25
*LOEHUW�6ZDPS *,/%
*XQSRZGHU�5LYHU *813
*Z\QQV�)DOOV *:<1
+RQJD�5LYHU +21*
,VOH�RI�:LJKW�%D\ ,6/(
-RQHV�)DOOV -21(
.HQW�,VODQG�%D\ .(,6
.HQW�1DUURZV .(1$
/DQJIRUG�&UHHN /$1*
/LWWOH�&RQRFRFKHDJXH /&21
/LEHUW\�5HVHUYRLU /,%(
/LWWOH�&KRSWDQN /,&.
/LWWOH�(ON�&UHHN /,(/
/LWWOH�*XQSRZGHU�)DOOV /,*8
/LFNLQJ�&UHHN /,.*
/RZHU�0RQRFDF\�5 /021
/RFK�5DYHQ�5HVHUYRLU /2&+
/RZHU�&KRSWDQN /2&.
/RZHU�&KHVWHU�5LYHU /2&5
/RZHU�(ON�5LYHU /2(/
/RZHU�*XQSRZGHU�)DOOV /2*8
/RZHU�3RFRPRNH�5 /23&
/RZHU�:LFRPLFR /2:,
/LWWOH�3DWX[HQW�5LYHU /3$;
/RZHU�6XVTXHKDQQD /686
/LWWOH�7RQRORZD\ /721
/RZHU�&KHV��%D\ /:&+
/RZHU�:LQWHUV�5XQ /:,17
/LWWOH�<RXJKLRJKHQ\ /<28
0DJRWK\�5LYHU 0$*2
0DQRNLQ�5LYHU 0$12
0DUVK�5XQ 0$56
0DUVK\KRSH�&UHHN 0$&.
0DWWDZRPDQ�&UHHN 0$77
0LGGOH�&KHV��%D\ 0'&+
0LGGOH�&KHVWHU�5LYHU 0,&5
0LGGOH�5LYHU�%URZQV 0,''
0LOHV�5LYHU 0,/(
0RQLH�%D\ 021,

0LGGOH�3DWX[HQW�5LYHU 03$;
1DQMHPR\�&UHHN 1$1-
1DQWLFRNH�5LYHU 1$17
1DVVDZDQJR�&UHHN 1$66
1RUWKHDVW�5LYHU 1($6
1HZSRUW�%D\ 1(:3
2FWRUDUR�&UHHN 2&72
2[RQ�&UHHN 2;21
3DWDSVFR�5LYHU�/RZHU�1RUWK�%U 3$7/
3DWX[HQW�5LYHU�/RZHU 3$;/
3DWX[HQW�5LYHU�0LGGOH 3$;0
3DWX[HQW�5LYHU�8SSHU 3$;8
3RFRPRNH�6RXQG 3&62
3LVFDWDZD\�&UHHN 3,6&
3RWRPDF�$/�&R 35$/
3UHWW\ER\�5HVHUYRLU 35(7
3RWRPDF�5LYHU�)5�&R 35)5
3RWRPDF�5LYHU�/RZHU�1RUWK�%U 35/1
3RWRPDF�/RZHU�7LGDO� 35/7
3RWRPDF�5LYHU�02�&R 3502
3RWRPDF�5LYHU�0LGGOH�7LGDO� 3507
3RWRPDF�5LYHU�8SSHU�1RUWK�% 3581
3RWRPDF�8SSHU�7LGDO 3587
3RWRPDF�:$�&R 35:$
3RUW�7REDFFR�5LYHU 372%
5RFN\�*RUJH�'DP 5.*5
5RFN�&UHHN 52&.
6DVVDIUDV�5LYHU 6$66
6DYDJH�5LYHU 6$9$
6RXWK�%U�3DWDSVFR 6%3$
6RXWKHDVW�&UHHN 6($6
6HQHFD�&UHHN 6(1(
6HYHUQ�5LYHU 6(9(
6LGHOLQJ�+LOO�&UHHN 6,'(
6LQHSX[HQW�%D\ 6,1(
6RXWK�5LYHU 6287
6W��&OHPHQW�%D\ 67&/
6WLOOSRQG�)DLUOHH 67,//
6W��0DU\
V�5LYHU 670$
6ZDQ�&UHHN 6:$1
7DQJLHU�6RXQG 7$1*
7RQRORZD\ 7212
7RZQ�&UHHN 72:1
7UDQVTXDNLQJ�5LYHU 75$1
7XFNDKRH�&UHHN 78&.
8SSHU�(ON�5LYHU 8(/.
8SSHU�0RQRFDF\�5 8021
8SSHU�&KHVDSHDNH�%D\ 83&+
8SSHU�&KRSWDQN 83&.
8SSHU�&KHVWHU�5LYHU 83&5
8SSHU�3RFRPRNH�5LYHU 833&
:HVW�&KHVDSHDNH�%D\ :&+(
:HVWHUQ�%UDQFK :(%5
:HVW�5LYHU :(67
:LFRPLFR�5LYHU :,&2
:LFRPLFR�&UHHN :,&5
:LOOV�&UHHN :,//
:LFRPLFR�5LYHU�+HDG :,5+
:\H�5LYHU :<(5
<RXJKLRJKHQ\�5LYHU <28*
=HNLDK�6ZDPS =(.,

&RPPRQ�1DPHV�RI�+HUSHWRIDXQD
6$/$0$1'(56�
(DVWHUQ�0XG�6DODPDQGHU
(DVWHUQ�7LJHU�6DODPDQGHU�(�
(DVWHUQ�+HOOEHQGHU�(�
)RXU�7RHG�6DODPDQGHU
*UHHQ�6DODPDQGHU�(�
-HIIHUVRQ�6DODPDQGHU��:�
/RQJ�7DLOHG�6DODPDQGHU
0DUEOHG�6DODPDQGHU
0RXQWDLQ�'XVN\�6DODPDQGHU�0XGSXSS\�(�
1RUWKHUQ�'XVN\��6DODPDQGHU
1RUWKHUQ�7ZR�/LQHG�6DODPDQGHU
1RUWKHUQ�6OLP\�6DODPDQGHU
1RUWKHUQ�6SULQJ�6DODPDQGHU
5HG�6SRWWHG�1HZW
5HG�6DODPDQGHU
5HGEDFN�6DODPDQGHU
6DODPDQGHU��XQNQRZQ�
6HDO�6DODPDQGHU
6SRWWHG�6DODPDQGHU
9DOOH\�DQG�5LGJH�6DODPDQGHU
:HKUOH·V�6DODPDQGHU�,�
72$'6�
$PHULFDQ�7RDG
(DVWHUQ�1DUURZPRXWK�7RDG�(�
(DVWHUQ�6SDGHIRRW�7RDG
)RZOHU·V�7RDG
7RDG��XQNQRZQ�
/,=$5'6�
%URDGKHDG�6NLQN
&RDO�6NLQN�(�
)LYH�/LQHG�6NLQN
*URXQG�6NLQN
1RUWKHUQ�)HQFH�/L]DUG
6L[�/LQHG�5DFHUXQQHU
6RXWKHDVWHUQ�)LYH�/LQHG�6NLQN

7857/(6�
%RJ�7XUWOH�(�
&RPPRQ�0XVN�7XUWOH
&RPPRQ�6QDSSLQJ�7XUWOH�
&RPPRQ�0DS�7XUWOH�,�
(DVWHUQ�%R[�7XUWOH
(DVWHUQ�3DLQWHG�7XUWOH
(DVWHUQ�0XG�7XUWOH
(DVWHUQ�5LYHU�&RRWHU
(DVWHUQ�6SLQ\�6RIWVKHOO�7XUWOH
0LGODQG�3DLQWHG�7XUWOH
1RUWKHUQ�'LDPRQGEDFN�7HUUDSLQ
5HG�%HOO\�7XUWOH
5HG�(DUHG�6OLGHU
6SRWWHG�7XUWOH������
:RRG�7XUWOH
)52*6�
%DUNLQJ�7UHHIURJ�(�
%XOOIURJ
&DUSHQWHU�)URJ�,�
)URJ��XQNQRZQ�
*UD\�7UHHIURJ
*UHHQ�7UHHIURJ
*UHHQ�)URJ
+\OLG�)URJ��XQNQRZQ�
0RXQWDLQ�&KRUXV�)URJ�,�
1HZ�-HUVH\�&KRUXV�)URJ�
1RUWKHUQ�6SULQJ�3HHSHU
1RUWKHUQ�/HRSDUG��)URJ�
1RUWKHUQ�&ULFNHW�)URJ
3LFNHUHO�)URJ
5DQLG�)URJ��XQNQRZQ�
6RXWKHUQ�/HRSDUG�)URJ
8SODQG�&KRUXV�)URJ
:RRG�)URJ
61$.(6�
%ODFN�5DW�6QDNH
&RUQ�6QDNH
(DVWHUQ�*DUWHU�6QDNH
(DVWHUQ�+RJQRVH�6QDNH�
(DVWHUQ�.LQJVQDNH
(DVWHUQ�0LON�6QDNH
(DVWHUQ�5LEERQ�6QDNH
(DVWHUQ�6PRRWK�(DUWK�6QDNH�(DVWHUQ�:RUP�6QDNH
0ROH�.LQJVQDNH
0RXQWDLQ�6PRRWK�(DUWK�6QDNH�(��1RUWKHUQ�6FDUOHW�6QDNH�:�
1RUWKHUQ�%ODFN�5DFHU�
1RUWKHUQ�%URZQ�6QDNH�
1RUWKHUQ�&RSSHUKHDG�
1RUWKHUQ�3LQH�6QDNH
1RUWKHUQ�5HGEHOO\�6QDNH�1RUWKHUQ�5LQJQHFN�6QDNH�1RUWKHUQ
:DWHU�6QDNH
4XHHQ�6QDNH
5DLQERZ�6QDNH�(�
5HG�%HOOLHG�:DWHU�6QDNH�
5RXJK�*UHHQ�6QDNH
6FDUOHW�.LQJVQDNH
6PRRWK�*UHHQ�6QDNH�
7LPEHU�5DWWOHVQDNH

67$786�.(<
�(�� HQGDQJHUHG
�,�� �LQ�QHHG�RI�FRQVHUYDWLRQ
�:�� �ZDWFKOLVW
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$77$&+0(17��

635,1*�,1'(;�3(5,2'�6$03/(�/$%(/

([SODQDWLRQ�

:DWHUVKHG�&RGH���6HJPHQW���7\SH���<HDU %DVLQ���XVH�FRGHV�

'DWH��'D\��0RQWK��<HDU 7LPH���PLOLWDU\�

6DPSOHU� 0%66

_ _ _ _- _ _ _ - _ - _ _ _ _ BASIN:_ _

DATE: _ _ / _ _ / _ _ _ _ TIME: _ _ : _ _ 

SAMPLER: _____________ MBSS
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$77$&+0(17��
�$QDO\WLFDO�PHWKRGV�XVHG�IRU�ZDWHU�FKHPLVWU\�VDPSOHV�FROOHFWHG�GXULQJ�WKH�VSULQJ�LQGH[�SHULRG��

$QDO\WH�
�XQLWV�

0HWKRG ,QVWUXPHQW 'HWHFWLRQ
/LPLW�

+ROGLQJ�7LPH
�GD\V�

S+��VWDQGDUG
XQLWV�

(3$�������
0HWKRG���

2ULRQ�S+�PHWHU ���� �

$FLG�QHXWUDOL]LQJ
FDSDFLW\���HT�O�

(3$�������
0HWKRG��

%ULQNPDQQ
$XWRPDWHG�7LWUDWLRQ
6\VWHP�HTXLSSHG
ZLWK�FXVWRPL]HG
VRIWZDUH

���� ��

6XOIDWH��PJ�O�
 (3$�������
0HWKRG���

'LRQH[�';�����,RQ
&KURPDWRJUDSK��$6�
��+&�FROXPQ�

���� ��

1LWULWH�QLWURJHQ


�PJ�O�
(3$�������
0HWKRG
�����

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP

������ ����IUR]HQ�

1LWUDWH�QLWURJHQ


�PJ�O�
(3$�������
0HWKRG���

'LRQH[�';�����,RQ
&KURPDWRJUDSK��$6�
��+&�FROXPQ�

���� ��

$PPRQLD��PJ�O�
 (3$�������
0HWKRG
�����

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP

����� ����IUR]HQ�

7RWDO�GLVVROYHG
QLWURJHQ��PJ�O�


$3+$
������
�����1��%�

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP�Z�,Q�OLQH
'LJHVWLRQ�0RGXOH

����� ����IUR]HQ�

7RWDO�SDUWLFXODWH
QLWURJHQ��PJ�O�

'·(OLD�HW�DO�
����

&(�(ODQWHFK�1�&
$QDO\]HU

������ ��

2UWKRSKRVSKDWH
�PJ�O�


$3+$
������
�����3��*�

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP

������ ����IUR]HQ�
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7RWDO�GLVVROYHG�
SKRVSKRUXV


�PJ�O�

$3+$
������
�����3��,�

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP�Z�,Q�OLQH
'LJHVWLRQ�0RGXOH

������ ����IUR]HQ�

7RWDO�SDUWLFXODWH
SKRVSKRUXV
�PJ�O�

$VSLOD�HW�DO�
����

/DFKDW�4XLN&KHP
$XWRPDWHG�)ORZ
,QMHFWLRQ�$QDO\VLV
6\VWHP

������ ��

&KORULGH��PJ�O�
 (3$�������
0HWKRG���

'LRQH[�';�����,RQ
&KURPDWRJUDSK��$6�
��+&�FROXPQ�

���� ��

6SHFLILF
FRQGXFWDQFH
�PJ�O�

(3$�������
0HWKRG���

<6,�&RQGXFWDQFH
0HWHU�Z�&HOO

��� �

'LVVROYHG�RUJDQLF
FDUERQ��PJ�O�


(3$�������
0HWKRG���

'RKUPDQQ�3KRHQL[
�����2UJDQLF
&DUERQ�$QDO\]HU

���� ��

3DUWLFXODWH
FDUERQ��PJ�O�

'·(OLD�HW�DO�
����

&(�(ODQWHFK�1�&
$QDO\]HU

������


�,QGLFDWHV�DQDO\VHV�WKDW�UHTXLUH�ILOWUDWLRQ�ZLWKLQ����KRXUV�

/LWHUDWXUH�&LWHG

$3+$����������6WDQGDUG�0HWKRGV�IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU����WK�(GLWLRQ���$PHULFDQ�3XEOLF
+HDOWK�$VVRFLDWLRQ��:DVKLQJWRQ��'&�

$VSLOD��,���+��$JHPLDQ��DQG�$�6�<��&KDX����������$�VHPL�DXWRPDWHG�PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�RI�LQRUJDQLF�
RUJDQLF��DQG�WRWDO�SKRVSKDWH�LQ�VHGLPHQWV���$QDO\VW�������������

'·(OLD��&��)���(�(�&RQQRU��1�/��.DXPH\HU��&�:��.HHIH��.�9��:RRG��&�)��=LPPHUPDQ���������1XWULHQW
$QDO\WLFDO�6HUYLFHV�/DERUDWRU\�6WDQGDUG�2SHUDWLQJ�3URFHGXUHV��7HFKQLFDO�5HSRUW�6HULHV�1R����������
&KHVDSHDNH�%LRORJLFDO�/DERUDWRU\��8QLYHUVLW\�RI�0DU\ODQG�&HQWHU�IRU�(QYLURQPHQWDO�6FLHQFH��6RORPRQV�
0'�

(3$����������+DQGERRN�RI�0HWKRGV�IRU�$FLG�'HSRVLWLRQ�6WXGLHV��/DERUDWRU\�$QDO\VHV�IRU�6XUIDFH�:DWHU
&KHPLVWU\���2IILFH�RI�$FLG�'HSRVLWLRQ��(QYLURQPHQWDO�0RQLWRULQJ�DQG�4XDOLW\�$VVXUDQFH��8�6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&�

(3$����������0HWKRGV�DQG�*XLGDQFH�IRU�$QDO\VLV�RI�:DWHU���(3$�����&����������2IILFH�RI�:DWHU��8�6�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��:DVKLQJWRQ��'&�
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Page ____  of ____
Lab Comments:

Sample Identification

Site ID                Date            Time        Site ID Date    Time
                                      YYMMDD          Military                          YYMMDD Military

______________________     ___________         ________                ______________________     ___________         ________

______________________     ___________         ________                ______________________     ___________         ________

______________________     ___________         ________                ______________________     ___________         ________

______________________     ___________         ________                ______________________     ___________         ________

______________________     ___________         ________                ______________________     ___________         ________

Field Comments:  Cooler Contents
Total Number of:

Syringes ______

1-L Bottles ______

0.5-L Bottles ______
Date and Time of Receipt at Laboratory:

       YYMMDD Time (24hr)

   ___________ ________ 

Cooler relinquished by: ________________________________
(print name)

________________________________
(signature)

Cooler received by: ________________________________
(print name)

________________________________
(signature)

Analyze For:

1-L Grab:  DOC, TDP, TDN, Cl, NO 2, NO3, PO 4, SO 4, NH3, PP,
PN
0.5-L Grab:  Specific conductance, ANC

Cooler Temperature on Receipt

                 _______ EC

Date of Shipment

      YYMMDD

  ___________

Chain of Custody Record
Maryland Biological Stream Survey
Spring Index Period

UMCES - Appalachian Laboratory
301 Braddock Road
Frostburg, MD 21532

$77$&+0(17�� 0%66�:DWHU�4XDOLW\�&KDLQ�RI�&XVWRG\�6KHHW
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$77$&+0(17��

*XLGDQFH�IRU��0%66�%HQWKLF�0DFURLQYHUWHEUDWH�6DPSOH�&KDLQ�RI�&XVWRG\�6KHHW

*HQHUDO

7KLV�VKHHW�SURYLGHV�D�PHDQV�RI�WUDFNLQJ�WKH�WUDQVIHU�RI�EHQWKLF�PDFURLQYHUWHEUDWH�VDPSOHV�EHWZHHQ�ILHOG�FROOHFWLQJ�FUHZV�DQG�'15�ILHOG�RIILFH�SHUVRQQHO�UHVSRQVLEOH
IRU�SURFHVVLQJ�WKH�VDPSOHV��,I�PXOWLSOH�VDPSOH�FRQWDLQHUV�DUH�GHOLYHUHG�IRU�D�VLQJOH�VLWH��HQWHU�HDFK�FRQWDLQHU�RQ�D�VHSDUDWH�URZ��,I�HQWULHV�DUH�UHSHDWHG�GRZQ�D�URZ��LW
LV�QRW�QHFHVVDU\�WR�HQWHU�WKH�LQIRUPDWLRQ�LQ�HDFK�FHOO��6LPSO\�XVH�DQ�DUURZ�RU�TXRWH�PDUNV�WR�LQGLFDWH�WKH�LQIRUPDWLRQ�LV�UHSHDWHG�GRZQ�WKH�URZ��3OHDVH�ZULWH�DV
OHJLEO\�DV�SRVVLEOH�IROORZLQJ�WKH�JXLGHOLQHV�EHORZ��7KH�HQWU\�RI�D�SULQWHG�QDPH�LQGLFDWHV�UHVSRQVLELOLW\�RI�WKH�LQGLYLGXDO�IRU�UHOLQTXLVKLQJ�RU�UHFHLYLQJ�HDFK�VDPSOH�

����6LWH�,' (QWHU�WKH�VLWH�,'�MXVW�DV�LW�DSSHDUV�RQ�WKH�ILHOG�GDWD�IRUP�

���&ROOHFWRU��SULQW� 3ULQW�WKH�QDPH�RI�WKH�SHUVRQ�ZKR�FROOHFWHG�WKH�EHQWKLF�VDPSOH�

����&ROOHFWLRQ�'DWH� (QWHU�WKH�GDWH�WKH�VDPSOH�ZDV�FROOHFWHG��XVLQJ�''�00�<<� IRUPDW��MXVW�DV�LW�DSSHDUV�RQ
WKH�ILHOG�GDWD�IRUP�

����'DWH�'HOLYHUHG�WR�)LHOG�2IILFH� (QWHU�WKH�GDWH�WKH�VDPSOH�ZDV�GHOLYHUHG�WR�WKH�ILHOG�RIILFH�XVLQJ�''�00�<<�IRUPDW�

����5HOLQTXLVKHG�%\��SULQW�� (QWHU�WKH�SULQWHG�QDPH�RI�WKH�SHUVRQ�UHOLQTXLVKLQJ�WKH�VDPSOH�WR�WKH�DSSURSULDWH�ILHOG�RIILFH�VWDII�PHPEHU�

����5HFHLYHG�%\��SULQW�� (QWHU�WKH�SULQWHG�QDPH�RI�WKH�SHUVRQ�UHFHLYLQJ�WKH�VDPSOH�DW�WKH�ILHOG�RIILFH�

����)LHOG�2IILFH�/RJ�,Q�1XPEHU �'RQH�E\�ILHOG�RIILFH�SHUVRQQHO��(QWHU�WKH�%HQWKLF�6DPSOH�/RJ�LQ�QXPEHU�

����&RPPHQWV 3ODFH�DQ\�SHUWLQHQW�FRPPHQWV�UHJDUGLQJ�WKH�GHOLYHUHG�VDPSOHV��LQFOXGLQJ�XQXVXDO�FLUFXPVWDQFHV��KHUH��([DPSOHV�LQFOXGH�´ODEHO�IRU
VDPSOH�IURP�VLWH�+$�3���������IHOO�RII���VHH�ODEHO�LQ�FRQWDLQHUµ�RU�´VRPH�RI�VDPSOH�IRU�VLWH�+$�3���������VSLOOHG�ZKLOH�LQ�WUDQVSRUWµ�

,I�\RX�KDYH�TXHVWLRQV�UHJDUGLQJ�WKH�XVH�RI�WKLV�VKHHW�RU�WKH�EHQWKLF�VDPSOH�FKDLQ�RI�FXVWRG\�SURFHGXUH��FDOO�'DQ�%RZDUG�DW��������������
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$77$&+0(17��
0DU\ODQG�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV

0RQLWRULQJ�DQG�1RQ�7LGDO�$VVHVVPHQW�'LYLVLRQ
����7D\ORU�$YHQXH

$QQDSROLV��0'������
�

6LWH�,' &ROOHFWRU��SULQW�

&ROOHFWLRQ�'DWH��''�00�<<� 'DWH�'HOLYHUHG�WR�)LHOG�2IILFH
�''�00�<<�

5HOLQTXLVKHG�%\��SULQW�

5HFH
LYHG

E\��SULQW�

)LHOG�2IILFH�/RJ�1XPEHU

&RPPHQWV

MBSS Benthic Macroinvertebrate Sample Chain-of-Custody Sheet
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0%66�6WUHDP�+DELWDW�$VVHVVPHQW�*XLGDQFH�6KHHW

+DELWDW�3DUDPHWHU

2SWLPDO

�����

6XE�2SWLPDO

�����

0DUJLQDO

����

3RRU

���

����,QVWUHDP�+DELWDW�D� *UHDWHU�WKDQ�����RI�D

YDULHW\�RI�FREEOH�

ERXOGHU��VXEPHUJHG

ORJV��XQGHUFXW�EDQNV�

VQDJV��URRWZDGV��DTXDWLF

SODQWV��RU�RWKHU�VWDEOH

KDELWDW

�������RI�VWDEOH

KDELWDW���$GHTXDWH

KDELWDW

�������PL[�RI�VWDEOH

KDELWDW���+DELWDW�DYDLO�

DELOLW\�OHVV�WKDQ�GHVLU�

DEOH

/HVV�WKDQ�����VWDEOH

KDELWDW���/DFN�RI�KDELWDW

LV�REYLRXV

����(SLIDXQDO�6XEVWUDWH�E� 3UHIHUUHG�VXEVWUDWH

DEXQGDQW��VWDEOH��DQG�DW

IXOO�FRORQL]DWLRQ

SRWHQWLDO��ULIIOHV�ZHOO

GHYHORSHG�DQG

GRPLQDWHG�E\�FREEOH�

DQG�RU�ZRRG\�GHEULV

SUHYDOHQW��QRW�QHZ��DQG

QRW�WUDQVLHQW�

$EXQG��RI�FREEOH�ZLWK

JUDYHO�	�RU�ERXOGHUV

FRPPRQ��RU�ZRRG\�GH�

EULV��DTXDWLF�YHJ���XQGHU�

FXW�EDQNV��RU�RWKHU�SUR�

GXFWLYH�VXUIDFHV

FRPPRQ�EXW�QRW

SUHYDOHQW��VXLWHG�IRU�IXOO

FRORQL]DWLRQ�

/DUJH�ERXOGHUV�DQG�RU

EHGURFN�SUHYDOHQW��

FREEOH��ZRRG\�GHEULV�

RU�RWKHU�SUHIHUUHG

VXUIDFHV�XQFRPPRQ

6WDEOH�VXEVWUDWH�ODFNLQJ�

RU�SDUWLFOHV�DUH�RYHU����

VXUURXQGHG�E\�ILQH

VHGLPHQW�RU�IORFFXOHQW

PDWHULDO

�� 9HORFLW\�'HSWK

'LYHUVLW\�F�
6ORZ�������P�V���GHHS

�!����P���VORZ��VKDOORZ

������P���IDVW��!���

P�V���GHHS��IDVW��VKDOORZ

KDELWDWV�DOO�SUHVHQW

2QO\���RI�WKH���KDELWDW

FDWHJRULHV�SUHVHQW

2QO\���RI�WKH���KDELWDW

FDWHJRULHV�SUHVHQW

'RPLQDWHG�E\���YH�

ORFLW\�GHSWK�FDWHJRU\

�XVXDOO\�SRROV�

�� 3RRO�*OLGH�(GG\

4XDOLW\�G�
&RPSOH[�FRYHU�	�RU

GHSWK�!�����P��ERWK

GHHS�

�!����P��VKDOORZV������

P��SUHVHQW

'HHS��!����P��DUHDV

SUHVHQW��EXW�RQO\

PRGHUDWH�FRYHU

6KDOORZV�������P�

SUHYDOHQW�LQ

SRRO�JOLGH�HGG\�KDELWDW�

OLWWOH�FRYHU

0D[�GHSWK������P�LQ

SRRO�JOLGH�HGG\�KDELWDW�

RU�DEVHQW�FRPSOHWHO\

�� 5LIIOH�5XQ�4XDOLW\�H� 5LIIOH�UXQ�GHSWK

JHQHUDOO\�!���FP��ZLWK

PD[LPXP�GHSWK�JUHDWHU

WKDQ����FP��PD[LPXP

VFRUH���VXEVWUDWH�VWDEOH

�H�J��FREEOH��ERXOGHU��	

YDULHW\�RI�FXUUHQW

YHORFLWLHV

5LIIOH�UXQ�GHSWK

JHQHUDOO\������FP�

YDULHW\�RI�FXUUHQW

YHORFLWLHV

5LIIOH�UXQ�GHSWK

JHQHUDOO\�����FP�

SULPDULO\�D�VLQJOH

FXUUHQW�YHORFLW\

5LIIOH�UXQ�GHSWK�����FP�

RU�ULIIOH�UXQ�VXEVWUDWHV

FRQFUHWHG

�� (PEHGGHGQHVV�I� 3HUFHQWDJH�WKDW�JUDYHO��FREEOH��DQG�ERXOGHU�SDUWLFOHV�DUH��VXUURXQGHG�E\�OLQH�VHGLPHQW�RU�IORFFXOHQW

PDWHULDO�

�� 6KDGLQJ�J� 3HUFHQWDJH�RI�VHJPHQW�WKDW�LV�VKDGHG��GXUDWLRQ�LV�FRQVLGHUHG�LQ�VFRULQJ������ �IXOO\�H[SRVHG�WR�VXQOLJKW�DOO

GD\�LQ�VXPPHU������� �IXOO\�DQG�GHQVHO\�VKDGHG�DOO�GD\�LQ�VXPPHU

����7UDVK�5DWLQJ�K� /LWWOH�RU�QR�KXPDQ

UHIXVH�YLVLEOH�IURP

VWUHDP�FKDQQHO�RU

ULSDULDQ�]RQH

5HIXVH�SUHVHQW�LQ�PLQRU

DPRXQWV

5HIXVH�SUHVHQW�LQ

PRGHUDWH�DPRXQWV

5HIXVH�DEXQGDQW�DQG

XQVLJKWO\

D���,QVWUHDP�+DELWDW��5DWHG�EDVHG�RQ�SHUFHLYHG�YDOXH�RI�KDELWDW�WR�WKH�ILVK�FRPPXQLW\���:LWKLQ�HDFK�FDWHJRU\��KLJKHU�VFRUHV�VKRXOG�EH

DVVLJQHG�WR�VLWHV�ZLWK�D�YDULHW\�RI�KDELWDW�W\SHV�DQG�SDUWLFOH�VL]HV���,Q�DGGLWLRQ��KLJKHU�VFRUHV�VKRXOG�EH�DVVLJQHG�WR�VLWHV�ZLWK�D�KLJK

GHJUHH�RI�K\SVRJUDSKLF�FRPSOH[LW\��XQHYHQ�ERWWRP����,Q�VWUHDPV�ZKHUH�IHUULF�K\GUR[LGH�LV�SUHVHQW��LQVWUHDP�KDELWDW�VFRUHV�DUH�QRW

ORZHUHG�XQOHVV�WKH�SUHFLSLWDWH�KDV�FKDQJHG�WKH�JURVV�SK\VLFDO�QDWXUH�RI�WKH�VXEVWUDWH���,Q�VWUHDPV�ZKHUH�VXEVWUDWH�W\SHV�DUH�IDYRUDEOH

EXW�IORZV�DUH�VR�ORZ�WKDW�ILVK�DUH�HVVHQWLDOO\�SUHFOXGHG�IURP�XVLQJ�WKH�KDELWDW��ORZ�VFRUHV�DUH�DVVLJQHG���,I�QRQH�RI�WKH�KDELWDW�ZLWKLQ�D

VHJPHQW�LV�XVHDEOH�E\�ILVK��D�VFRUH�RI�]HUR�LV�DVVLJQHG�

E���(SLIDXQDO�6XEVWUDWH��5DWHG�EDVHG�RQ�WKH�DPRXQW�DQG�YDULHW\�RI�KDUG��VWDEOH�VXEVWUDWHV�XVDEOH�E\�EHQWKLF�PDFURLQYHUWHEUDWHV��

%HFDXVH�WKH\�LQKLELW�FRORQL]DWLRQ��IORFXOHQW�PDWHULDOV�RU�ILQH�VHGLPHQWV�VXUURXQGLQJ�RWKHUZLVH�JRRG�VXEVWUDWHV�DUH�DVVLJQHG�ORZ�VFRUHV��

6FRUHV�DUH�DOVR�UHGXFHG�ZKHQ�VXEVWUDWHV�DUH�OHVV�VWDEOH�

F���9HORFLW\�'HSWK�'LYHUVLW\��5DWHG�EDVHG�RQ�WKH�YDULHW\�RI�YHORFLW\�GHSWK�UHJLPHV�SUHVHQW�DW�D�VLWH��VORZ�VKDOORZ��VORZ�GHHS��IDVW�

VKDOORZ��DQG�IDVW�GHHS����$V�ZLWK�HPEHGGHGQHVV��WKLV�PHWULF�PD\�UHVXOW�LQ�ORZHU�VFRUHV�LQ�ORZ�JUDGLHQW�VWUHDPV�EXW�ZLOO�SURYLGH�D

VWDWHZLGH�LQIRUPDWLRQ�RQ�WKH�SK\VLFDO�KDELWDW�IRXQG�LQ�0DU\ODQG�VWUHDPV�
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G���3RRO�*OLGH�(GG\�4XDOLW\����5DWHG�EDVHG�RQ�WKH�YDULHW\�DQG�VSDWLDO�FRPSOH[LW\�RI�VORZ��RU�VWLOO�ZDWHU�KDELWDW�ZLWKLQ�WKH�VDPSOH

VHJPHQW���,W�VKRXOG�EH�QRWHG�WKDW�HYHQ�LQ�KLJK�JUDGLHQW�VHJPHQWV��IXQFWLRQDOO\�LPSRUWDQW�VORZ�ZDWHU�KDELWDW�PD\�H[LVW�LQ�WKH�IRUP�RI

ODUJHU�HGGLHV���:LWKLQ�D�FDWHJRU\��KLJKHU�VFRUHV�DUH�DVVLJQHG�WR�VHJPHQWV�ZKLFK�KDYH�XQGHUFXW�EDQNV��ZRRG\�GHEULV�RU�RWKHU�W\SHV�RI

FRYHU�IRU�ILVK�

H����5LIIOH�5XQ�4XDOLW\��5DWHG�EDVHG�RQ�WKH�GHSWK��FRPSOH[LW\��DQG�IXQFWLRQDO�LPSRUWDQFH�RI�ULIIOH�UXQ�KDELWDW�LQ�WKH�VHJPHQW��ZLWK�KLJKHVW

VFRUHV�DVVLJQHG�WR�VHJPHQWV�GRPLQDWHG�E\�GHHSHU�ULIIOH�UXQ�DUHDV��VWDEOH�VXEVWUDWHV��DQG�D�YDULHW\�RI�FXUUHQW�YHORFLWLHV��

I���(PEHGGHGQHVV��5DWHG�DV�D�SHUFHQWDJH�EDVHG�RQ�WKH�IUDFWLRQ�RI�VXUIDFH�DUHD�RI�ODUJHU�SDUWLFOHV�WKDW�LV�VXUURXQGHG�E\�ILQH�VHGLPHQWV�RQ

WKH�VWUHDP�ERWWRP���,Q�ORZ�JUDGLHQW�VWUHDPV�ZLWK�VXEVWDQWLDO�QDWXUDO�GHSRVLWLRQ��WKH�FRUUHODWLRQ�EHWZHHQ�HPEHGGHGQHVV�DQG�ILVKDELOLW\

RU�HFRORJLFDO�KHDOWK�PD\�EH�ZHDN�RU�QRQ�H[LVWHQW��EXW�WKLV�PHWULF�LV�UDWHG�LQ�DOO�VWUHDPV�WR�SURYLGH�VLPLODU�LQIRUPDWLRQ�IURP�DOO�VLWHV

VWDWHZLGH�

J��6KDGLQJ��5DWHG�EDVHG�RQ�HVWLPDWHV�RI�WKH�GHJUHH�DQG�GXUDWLRQ�RI�VKDGLQJ�DW�D�VLWH�GXULQJ�VXPPHU��LQFOXGLQJ�DQ\�HIIHFWV�RI�VKDGLQJ

FDXVHG�E\�ODQGIRUPV���

K��7UDVK�5DWLQJ�7KH�VFRULQJ�RI�WKLV�PHWULF�LV�EDVHG�RQ�WKH�DPRXQW�RI�KXPDQ�UHIXVH�LQ�WKH�VWUHDP�DQG�DORQJ�WKH�EDQNV�RI�WKH�VDPSOH

VHJPHQW�
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121�*$0(�),6+ *$0(�),6+

/$035(<6�
$PHULFDQ�EURRN�ODPSUH\
/HDVW�EURRN�ODPSUH\
6HD�ODPSUH\
ODPSUH\��XQNQRZQ�

+(55,1*6�
$OHZLIH
$PHULFDQ�VKDG
%OXHEDFN�KHUULQJ�
*L]]DUG�VKDG
+LFNRU\�VKDG
7KUHDGILQ�VKDG

&$7),6+(6�
%ODFN�EXOOKHDG
%OXH�FDWILVK
%URZQ�EXOOKHDG
&KDQQHO�FDWILVK
0DUJLQHG�PDGWRP�
6WRQHFDW��U��
7DGSROH�PDGWRP
:KLWH�FDWILVK
<HOORZ�EXOOKHDG

68&.(56�
%ODFN�UHGKRUVH�
&UHHN�FKXEVXFNHU
*ROGHQ�UHGKRUVH
/RQJQRVH�VXFNHU��(�
1RUWKHUQ�KRJVXFNHU�
6KRUWKHDG�UHGKRUVH
4XLOOEDFN
:KLWH�VXFNHU

.,//,),6+�
%DQGHG�NLOOLILVK�
0XPPLFKRJ�
5DLQZDWHU�NLOOLILVK�
6KHHSVKHDG�PLQQRZ
6WULSHG�NLOOLILVK

67,&./(%$&.6�
)RXUVSLQH�VWLFNOHEDFN�
7KUHHVSLQH�VWLFNOHEDFN

0,112:6�
%ODFNQRVH�GDFH�
%OXQWQRVH�PLQQRZ
%ULGOH�VKLQHU
%XOOKHDG�PLQQRZ�
&HQWUDO�VWRQHUROOHU�
&KHDW�PLQQRZ��(�
&RPPRQ�FDUS
&RPPRQ�VKLQHU
&RPHO\�VKLQHU
&UHHN�FKXE�
&XWOLSV�PLQQRZ�
(DVWHUQ�VLOYHU\�PLQQRZ
(PHUDOG�VKLQHU�
)DOOILVK
)DWKHDG�PLQQRZ�
*ROGILVK
*ROGHQ�VKLQHU
*UDVV�FDUS
,URQFRORU�VKLQHU�
/RQJQRVH�GDFH
3HDUO�GDFH�
5HGVLGH�GDFH��5�
5LYHU�FKXE�
5RV\IDFH�VKLQHU�
5RV\VLGH�GDFH�
6DWLQILQ�VKLQHU�
6LOYHU�VKLQHU�
6LOYHUMDZ�PLQQRZ
6SRWILQ�VKLQHU
6SRWWDLO�VKLQHU�
6WULSHG�VKLQHU
6ZDOORZWDLO�VKLQHU
7HQFK
&\SULQHOOD�VS�

6&8/3,16�
&KHFNHUHG�VFXOSLQ�
0RWWOHG�VFXOSLQ
3RWRPDF�VFXOSLQ
6OLP\�VFXOSLQ��7�
6FXOSLQ��XQNQRZQ�

3(5&+(6�
%DQGHG�GDUWHU
%ODFNVLGH�GDUWHU
)DQWDLO�GDUWHU�
*ODVV\�GDUWHU�(�
*UHHQVLGH�GDUWHU�
-RKQQ\�GDUWHU�
0DU\ODQG�GDUWHU�(�
/RJSHUFK��5��
5DLQERZ�GDUWHU�
6KLHOG�GDUWHU
6WULSHEDFN�GDUWHU�(�
6ZDPS�GDUWHU�
7HVVHOODWHG�GDUWHU�
9DULHJDWH�GDUWHU
<HOORZ�SHUFK

681),6+(6�
%DQGHG�VXQILVK�
%ODFN�FUDSSLH
%ODFNEDQGHG�VXQILVK�,�
%OXHVSRWWHG�VXQILVK��
%OXHJLOO�
)OLHU��8�
*UHHQ�VXQILVK�
0XG�VXQILVK��5�
3XPSNLQVHHG�
5HGEUHDVW�VXQILVK�
5HGHDU�VXQILVK�
5RFN�EDVV
/RQJHDU�VXQILVK�
:DUPRXWK�
:KLWH�FUDSSLH
/HSRPLV�K\EULG
6XQILVK��XQNQRZQ�

0LVFHOODQHRXV�
/RQJQRVH�JDU
0RVTXLWRILVK
3LUDWH�3HUFK
$PHULFDQ�HHO
7URXW�SHUFK��(�
5DLQERZ�VPHOW
%RZILQ
(DVWHUQ�PXGPLQQRZ
,QODQG�VLOYHUVLGH
:KLWH�SHUFK
$WODQWLF�PHQKDGHQ
6SRW

752876�
%URRN�WURXW
%URZQ�WURXW
&XWWKURDW�WURXW
/DNH�WURXW
5DLQERZ�WURXW

3,.(6�
&KDLQ�SLFNHUHO�
0XVNHOOXQJH
1RUWKHUQ�SLNH
5HGILQ�SLFNHUHO

%$66�
6WULSHG�EDVV
6PDOOPRXWK�EDVV
/DUJHPRXWK�EDVV�
:DOOH\H

67$786�.(<�
�5� �5$5(
�8� �81.12:1
�,�� �,1�1(('�2)��
&216(59$7,21
�(�� �(1'$1*(5('
�7�� �7+5($7(1('
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0%66�928&+(5�63(&,0(1�/$%(/6

Maryland Biological Stream Survey

SITE ID_____________________________
Cat. No.________ Family:_______________
Species:______________________________
Basin: ________________ Date: _________
State: ____________ County:____________
Locality: _____________________________
Lat: _______________ Lon:_____________
Col. By: _____________________________
Det. By: __________No.Specimens:_______
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ATTACHMENT 18
MBSS Temperature Logger Field Sheet

Deployment Crew ________________________

Serial
Number

Site # Date/Time
Deployed

Date/Time
Retrieved

Photo # Temperature Logger Location



0%66�6$03/,1*�0$18$/������ $33(1',;�$

$����

785%,',7<��7DNHQ�LQ�ODUJH�SDUW�IURP�%DLQ�DQG�6WHYHQVRQ������

7XUELGLW\�LV�D�PHDVXUH�RI�WKH�H[WHQW�WKDW�OLJKW�SHQHWUDWLRQ�LV�UHGXFHG�IURP�VXVSHQGHG�VROLGV��DQG��WR�D
OHVVHU�H[WHQW��SROOXWLRQ�GHULYHG�FRORU��RSWLFDOO\�DFWLYH�GLVVROYHG�PDWHULDO��RUJDQLF�PDWWHU�GHWULWXV��DQG
SODQNWRQ�RWKHU�PLFURVFRSLF�RUJDQLVPV��7KHUHIRUH��GDWD�LQWHUSUHWDWLRQ�VKRXOG�IDFWRU�LQ�WKHVH�RWKHU
VRXUFHV�RI�OLJKW�UHGXFWLRQ��)RU�WKH�0%66��WXUELGLW\�LV�PHDVXUHG�ZLWK�D�ILHOG�QHSKHORPHWULF�WXUELGLW\
PHWHU�DV�178��RU�QHSKHORPHWULF�WXUELGLW\�XQLWV��/LJKW�WUDQVPLVVLRQ�LV�PHDVXUHG�E\�SDVVLQJ�D�EHDP�RI
OLJKW�WKURXJK�VDPSOH�FXYHWWHV�FRQWDLQLQJ�VDPSOH�PDWHULDO�DQG�UHFRUGLQJ�WKH�DPRXQW�RI�OLJKW�WKDW�UHDFKHV
WKH�RWKHU�VLGH��&DOLEUDWLRQ�LV�HDVLO\�DFFRPSOLVKHG�XVLQJ�FXYHWWHV�ZLWK�VWDQGDUGV�RI�NQRZQ�WXUELGLW\��7KH
VWDWH�ZDWHU�TXDOLW\�FULWHULRQ�IRU�WXUELGLW\�LV����178�PRQWKO\�DYHUDJH�RU�����178�LQVWDQWDQHRXV�
5HDGLQJV�IRU�PRVW�VWUHDPV�GXULQJ�EDVHIORZ�ZLOO�EH�ZHOO�EHORZ���178�

',662/9('�2;<*(1

'LVVROYHG�R[\JHQ��'2��LV�D�WHUP�XVHG�WR�GHVFULEH�WKH�FRQFHQWUDWLRQ�RI�WKH�HOHPHQW�R[\JHQ�LQ�ZDWHU�
'2�HQWHUV�WKH�ZDWHU�IURP�RQH�RI�WZR�ZD\V²�SKRWRV\QWKHVLV�RI�SODQWV�DQG�GLUHFWO\�IURP�WKH�DWPRVSKHUH
YLD�GLIIXVLRQ�RU�PHFKDQLFDO�DHUDWLRQ��H�J���ZDYHV��ZDWHUIDOOV���'2�LW�YLWDO�WR�UHVSLUDWLRQ�RI�ERWK�SODQWV�DQG
DQLPDOV��%HFDXVH�LWV��LPSRUWDQFH�WR�ELRWD��'2�LV�IUHTXHQWO\�XVHG�DV�DQ�LQGLFDWRU�RI�ZDWHU�TXDOLW\��'2�LQ
VXUIDFH�ZDWHUV�YDULHV�ZLWK�WHPSHUDWXUH�EHFDXVH�WKH�VDWXUDWLRQ�OHYHO�IRU�'2�GHFUHDVHV�DV�WHPSHUDWXUH
ULVHV��,Q�URFN\��KLJK�JUDGLHQW�VWUHDPV��PHFKDQLFDO�DHUDWLRQ�LV�RIWHQ�JUHDW�HQRXJK�WKDW�HYHQ�VWUHDPV�ZLWK
KLJKO\�HOHYDWHG�R[\JHQ�GHPDQG�DUH�DW�RU�QHDU�VDWXUDWLRQ�OHYHOV��,Q�ORZ�JUDGLHQW�FRDVWDO�SODLQ�V\VWHPV�
HYHQ�PRGHUDWH�R[\JHQ�GHPDQG��UHIHUUHG�WR�DV�%2'��RU�ELRFKHPLFDO�R[\JHQ�GHPDQG��FDQ�UHVXOW�LQ�'2
OHYHOV�WKDW�DUH�ORZ�HQRXJK�WR�KDUP�DTXDWLF�ELRWD�

'2�LV�PHDVXUHG�ZLWK�D�SUREH�RXWILWWHG�ZLWK�D�WKLQ�SODVWLF�PHPEUDQH�VWUHWFKHG�RYHU�D�SODWLQXP�RU�JROG
FDWKRGH��:KHQ�D�FXUUHQW�LV�SDVVHG�EHWZHHQ�WKH�LQGLFDWLQJ�HOHFWURGH�DQG�D�UHIHUHQFH�HOHFWURGH��XVXDOO\
VLOYHU�FKORULGH���WKH�R[\JHQ�LQ�WKH�VROXWLRQ�EHLQJ�PHDVXUHG�GLIIXVHV�WKURXJK�WKH�PHPEUDQH�DQG�LV
UHGXFHG�DW�WKH�FDWKRGH��7KH�PHDVXUHG�FXUUHQW�IORZ�FRUUHVSRQGV�WR�D�JLYHQ�R[\JHQ�FRQFHQWUDWLRQ�IRU
WKH�WHPSHUDWXUH�RI�WKH�VDPSOH��&DOLEUDWLRQ�LV�SHUIRUPHG�E\�H[SRVLQJ�WKH�SUREH�WR�D�NQRZQ
FRQFHQWUDWLRQ��XVXDOO\�ZDWHU�VDWXUDWHG�DLU��
�
,Q�VWUHDPV��'2�YDULHV�GXULQJ�WKH�FRXUVH�RI�D�GD\��,Q�RUJDQLFDOO\�HQULFKHG�VWUHDPV��'2�LV�RIWHQ�ORZHVW�MXVW
EHIRUH�VXQULVH�EHFDXVH�SODQWV�KDYH�QRW�EHHQ�SKRWRV\QWKHVL]LQJ�DQG�RQO\�UHVSLUDWLRQ�KDV�EHHQ�RFFXUULQJ�
&RQYHUVHO\��'2�LQFUHDVHV�DIWHU�VXQULVH�XQWLO�WKH�VXQ·V�DQJOH�RI�LQFLGHQFH�LV�JUHDWHVW�EHFDXVH�WKH�UDWH�RI
SKRWRV\QWKHVLV�LV�GHSHQGHQW�RQ�VXQOLJKW��,Q�OHVV�HQULFKHG�VWUHDPV�WKLV�SDWWHUQ�PD\�EH�OHVV�DSSDUHQW�RU
DEVHQW�EHFDXVH�VWUHDP�WHPSHUDWXUHV�DUH�ORZHU�DW�QLJKW�DQG�WKXV�FDQ�FRQWDLQ�PRUH�GLVVROYHG�R[\JHQ�

S+

,Q�:HEVWHU·V��S+�LV�GHVFULEHG�DV�EHLQJ�GHULYHG�IURP�WKH�)UHQFK�SKUDVH�SRXYRLU�K\GURJHQH��RU�¶K\GURJHQ
SRZHU·�DQG�LV�GHILQHG�DV�D·V\PERO�IRU�WKH�GHJUHH�RI�DFLGLW\�RU�DONDOLQLW\�RI�D�VROXWLRQ·��0RUH�VSHFLILFDOO\�
SK�LV�D�PHDVXUH�RI�WKH�QXPEHU�RI�K\GURJHQ�LRQV�LQ�D�JLYHQ�VROXWLRQ�WKDW�DUH�DYDLODEOH�WR�UHDFW��7KH�PRUH
LRQV�DYDLODEOH�IRU�UHDFWLRQ��WKH�ORZHU�WKH�S+��7KH�FRQFHQWUDWLRQ�RI�WKHVH�LRQV�LV�PHDVXUHG�RQ�D�ORJ�VFDOH�
VR�HDFK�S+�XQLW�FKDQJH�UHSUHVHQWV�D���;�FKDQJH�LQ�K\GURJHQ�LRQ�FRQFHQWUDWLRQ��3XUH�ZDWHU�KDV�D�S+�RI
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���QHXWUDO���ZKLFK�PHDQV�WKDW�LW�LV�HTXDOO\�DEOH�WR�DFFHSW�RU�GRQDWH�K\GURJHQ�LRQV��$W�S+������K\GURJHQ
LRQV�DUH�PRUH�UHDGLO\�GRQDWHG�

S+�LV�PHDVXUHG�ZLWK�D�YROWPHWHU�DWWDFKHG�HOHFWULFDOO\�WR�D�JODVV�HOHFWURGH²�DQ�HOHFWURGH�FRQYHUWV�WKH
YROWDJH�IURP�D�VROXWLRQ�WR�D�FXUUHQW�ZKLFK�LV�DPSOLILHG��UHDG��DQG�FRQYHUWHG�WR�D�S+�IRU�WKDW
WHPSHUDWXUH��)RU�VDPSOHV�ZLWK�S+�����K\GURJHQ�LRQV�PLJUDWH�IURP�WKH�VROXWLRQ�EHLQJ�PHDVXUHG�WR�WKH
HOHFWURGH��FUHDWLQJ�D�PHDVXUHG�SRVLWLYH�FKDUJH��D�QHJDWLYH�FKDUJH�LV�FUHDWHG�ZKHQ�PHDVXULQJ�D�KLJK�S+
VDPSOH���&DOLEUDWLRQ�LV�DFFRPSOLVKHG�XVLQJ�WZR��KLJKO\�VWDEOH�EXIIHU�VROXWLRQV�RI�NQRZQ�FRQFHQWUDWLRQ��$OO
VDPSOHV�PXVW�IDOO�EHWZHHQ�WKH�UDQJH�RI�WKH�EXIIHU�VROXWLRQV�EHLQJ�XVHG��S+ ���DQG���RU�S+� ���DQG�����
7KH�DFFXUDF\�RI�D�ILHOG�S+�PHWHU�LV�DERXW�����S+�XQLWV�
�
&21'8&7,9,7<

&RQGXFWLYLW\�RU�VSHFLILF�FRQGXFWDQFH�LV�D�PHDVXUH�RI�WKH�DELOLW\�RI�ZDWHU�WR�FRQGXFW�DQ�HOHFWULF�FXUUHQW�
(OHFWULF�FXUUHQW�LV�FDUULHG�E\�GLVVROYHG�LQRUJDQLF�VROLGV�VXFK�DV�FKORULGH��FDUERQDWH��QLWUDWH��VXOIDWH�DQG
SKRVSKDWH�DQLRQV��QHJDWLYHO\�FKDUJHG�SDUWLFOHV���DV�ZHOO�DV�VRGLXP��FDOFLXP��PDJQHVLXP��SRWDVVLXP��LURQ
DQG�DOXPLQXP�FDWLRQV��SRVLWLYHO\�FKDUJHG�SDUWLFOHV���2UJDQLF�PDWHULDOV�VXFK�DV�RLOV��SKHQROV��DOFRKROV�DQG
VXJDUV�GR�QRW�FDUU\�HOHFWULF�FXUUHQW��

6SHFLILF�FRQGXFWDQFH�LV�PHDVXUHG�LQ�XQLWV�RI�PLFUR�VLHPHQV�SHU�FHQWLPHWHU���6�FP��DW����&�XVLQJ�D�SUREH
HPSOR\LQJ�IURP�WZR�WR�VL[�HOHFWURGHV�WR�JHQHUDWH�D�YROWDJH�SRWHQWLDO�LQ�D�FHOO�DQG�PHDVXUH�WKH�HOHFWULF
FXUUHQW�WKDW�SDVVHV�WKURXJK�WKH�ZDWHU�VDPSOH�LQ�WKH�FHOO��7KH�KLJKHU�WKH�FXUUHQW��WKH�KLJKHU�WKH
FRQGXFWLYLW\�RI�WKH�ZDWHU��&DOLEUDWLRQ�LV�DFFRPSOLVKHG�E\�VHWWLQJ�WKH�]HUR�SRLQW�LQ�DLU��RU�GH�LRQL]HG
ZDWHU�#���6�FP��DQG�VHWWLQJ�WKH�XSSHU�UDQJH�VORSH�XVLQJ�D�VROXWLRQ�RI�D�NQRZQ�YDOXH��8VXDOO\�WKH
FDOLEUDWLRQ�VWDQGDUG�LV�QHDU��EXW�DERYH��WKH��UDQJH�H[SHFWHG�WR�EH�VHHQ�LQ�WKH�ZDWHUV�VDPSOHG�

,Q�0DU\ODQG��VWUHDP�FRQGXFWLYLW\�UDQJHV�IURP��OHVV�WKDQ������6�FP�LQ�:HVWHUQ�0DU\ODQG�VWUHDPV�NQRZQ
WR�EH�DIIHFWHG�E\�DFLG�GHSRVLWLRQ������WR�DOPRVW�������6�FP�LQ�*Z\QQV�)DOOV��DQ�XUEDQ�VWUHDP�DIIHFWHG�E\
SRLQW�VRXUFH�GLVFKDUJHV��XUEDQ�UXQRII��DQG�UDZ�VHZDJH���2WKHU�KXPDQ�LQIOXHQFHV�RQ�FRQGXFWLYLW\�LQ
VWUHDPV�LQFOXGH�DJULFXOWXUH��SULPDULO\�IURP�WKH�OLPLQJ�RI�ILHOGV��DQG�DFLG�PLQH�GUDLQDJH��$0'��LQ
FRDO�EHDULQJ�UHJLRQV��$0'�VWUHDPV�PD\�H[FHHG�������6�FP�EHFDXVH�RI�KLJK�FRQFHQWUDWLRQV�RI�VXOIDWHV�
DOXPLQXP��LURQ��DQG�PDQJDQHVH���,Q�JHQHUDO��WKH�6RXWKHUQ�&RDVWDO�3ODLQ�KDV�WKH�ORZHVW�FRQGXFWDQFH
ZDWHUV��DYHUDJLQJ�OHVV�WKDQ������6�FP��DQG�WKH�9DOOH\�DQG�5LGJH�SK\VLRJUDSKLF�SURYLQFH�KDV�WKH�KLJKHVW
DYHUDJH�FRQGXFWLYLWLHV�DW�DERXW������6�FP��,Q�D�JLYHQ�VWUHDP��FRQGXFWLYLW\�XVXDOO\�LQFUHDVHV�LQ�WKH
GRZQVWUHDP�GLUHFWLRQ��EXW�WKLV�SDWWHUQ�PD\�EH�DOWHUHG�E\�WKH�DGGLWLRQ�RI�DFLG�GHSRVLWLRQ�LQIOXHQFHG
WULEXWDULHV��$Q�H[DPSOH�PLJKW�EH�D�FRDVWDO�SODLQ�VWUHDP�ZKLFK�RULJLQDWHV�LQ�D�VHULHV�RI�OLPHG�IDUP�ILHOGV
DQG�WKHQ�UHFHLYHV�ZDWHU�IURP�D�IRUHVWHG�ZDWHUVKHG�
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