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&RQWHQWV�

���� ,QWURGXFWLRQ�DQG�%DFNJURXQG��
���� 'HYHORSPHQW�3ODQV� � � � � � �

�
���� 6LWH�'HWDLOV�
� ���� 6LWH�/RFDWLRQ�DQG�'HVFULSWLRQ�
� ���� *HRORJ\�DQG�+\GURJHRORJ\�
� ���� 5DGRQ��

���� 6LWH�+LVWRU\�DQG�6XPPDU\�RI�5HPHGLDWLRQ�:RUNV�
� ������ 3KDVH�6SHFLILF�5HPHGLDWLRQ�'HWDLO�

�
���� 3KDVH�$�DQG�%�&XUUHQW�6LWH�&RQGLWLRQV�

���� &XUUHQW�6LWH�&RQGLWLRQV�,QYHVWLJDWLRQV��3KDVH�$�DQG�%�
� ������ /DQG�4XDOLW\�6WDWHPHQW�,QYHVWLJDWLRQ��-XO\������
� ������ $GGLWLRQDO�&RQYH\DQFH�5RXWH�,QYHVWLJDWLRQ��)HEUXDU\������
� ������ 5HPDLQLQJ�$ERYH�*URXQG�6WUXFWXUHV�
� ������ ([LVWLQJ�%HORZ�*URXQG�6WUXFWXUHV�

� ���� &RQFHSWXDO�0RGHO�
� � ������ 6RXUFHV�
� � ������ 3DWKZD\V�DQG�5HFHSWRUV�
�
���� 5HPHGLDWLRQ�6WUDWHJ\�
� ���� 8QIRUHVHHQ�&RQWDPLQDWLRQ�
� ���� 9DOLGDWLRQ�RI�6RLOV�IRU�5H�8VH�
� ���� 2II�6LWH�'LVSRVDO��
� ���� 0RQLWRULQJ��
� ���� 9HULILFDWLRQ�5HSRUWLQJ�

�
� �
�
$SSHQGLFHV�
�
$SSHQGL[��� 3ODQQLQJ�$SSURYDO�����������287�
$SSHQGL[��� 3URSRVHG�6LWH�3KDVLQJ�3ODQ�
$SSHQGL[��� ('65�'UDZLQJ�����
$SSHQGL[��� ('65�7RSRJUDSKLFDO�6XUYH\�
$SSHQGL[��� 0%&�DQG�.&&�/HWWHUV�RI�$SSURYDO�
$SSHQGL[��� 6XPPDU\�9DOLGDWLRQ�,QIRUPDWLRQ�IRU�3KDVH�$�&RQYH\DQFH�5RXWH�
$SSHQGL[��� /46�6,�%RUHKROH�/RFDWLRQ�3ODQ�
$SSHQGL[��� 'UDZLQJ�QXPEHU���������5HY�$�µ)ORRG�:DWHU�&RXUVH�6HWWLQJ�2XW�

&RRUGLQDWHV¶�
$SSHQGL[��� 5HVXOWV�RI�$QDO\VLV�IURP�$GGLWLRQDO�7ULDO�3LWV�
$SSHQGL[���� ('65�µ([LVWLQJ�6WUXFWXUHV¶�'UDZLQJ�
$SSHQGL[���� 5HVXOWV�RI�$QDO\VLV�������$QQXDO�35%�*DWH�0RQLWRULQJ�5RXQG�
� �
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���� ,QWURGXFWLRQ�DQG�%DFNJURXQG�
�

3ODQQLQJ�DSSURYDO�KDV�EHHQ�JUDQWHG�IRU�WKH�<(3�VLWH�WR�EH�GHYHORSHG�WR�D�QHZ�EXVLQHVV�SDUN�
RI�%��F���%��DQG�%��DFFRPPRGDWLRQ�ZLWK�DFFHVV��SDUNLQJ�DQG�LQIUDVWUXFWXUH�ZRUNV��SODQQLQJ�
DSSURYDO�UHIHUHQFH�����������287��VHH�$SSHQGL[�����$V�SDUW�RI�WKH�GHYHORSPHQW��VLWH�OHYHOV�
DUH�WR�EH�UDLVHG�E\�D�PLQLPXP�RI����PP�DFURVV�WKH�HQWLUH�VLWH��DSDUW�IURP�LQ�WKH�FRQYH\DQFH�
URXWH��
�
&RQGLWLRQ� ��� RI� WKH� SODQQLQJ� DSSURYDO� UHTXLUHV� D� VWUDWHJ\� WR� GHDO� ZLWK� WKH� SRWHQWLDO� ULVNV�
DVVRFLDWHG�ZLWK�DQ\�FRQWDPLQDWLRQ�RQ�WKH�VLWH��LQFOXGLQJ�D�SUHOLPLQDU\�ULVN�DVVHVVPHQW��VLWH�
LQYHVWLJDWLRQ�VFKHPH��ULVN�DVVHVVPHQW�DQG�UHPHGLDWLRQ�VWUDWHJ\��7KH�VLWH�LV�WR�EH�GHYHORSHG�
RXW� LQ�SKDVHV�DQG�WKLV�GRFXPHQW�DLPV�WR�GLVFKDUJH�&RQGLWLRQ����IRU�3KDVHV�$�DQG�%��VHH�
$SSHQGL[���IRU�3URSRVHG�6LWH�3KDVLQJ�3ODQ���3KDVH�$�LQFOXGHV�WKH�FRQYH\DQFH�URXWH�UXQQLQJ�
URXJKO\�VRXWK�QRUWK��
�
7KH�<(3�VLWH�LV�D�IRUPHU�SHVWLFLGHV�PDQXIDFWXULQJ�IDFLOLW\�WKDW�KDV�XQGHUJRQH�H[WHQVLYH�DQG�
PHWLFXORXV� UHPHGLDWLRQ� XVLQJ� HIIHFWLYH� WHFKQRORJ\� DQG� LV� QRZ� UHDG\� WR� EH� UHGHYHORSHG��
5HPHGLDWLRQ�PHDVXUHV�ZHUH�XQGHUWDNHQ�WR�SUHSDUH�WKH�VLWH�WR�EH�VXLWDEOH�IRU�D�UHVLGHQWLDO�HQG�
XVH�� 7KH� VLWH� LV� LQ� IDFW� WR� EH� GHYHORSHG� WR� D� FRPPHUFLDO� HQG� XVH�� WKHUHIRUH� UHPHGLDWLRQ�
PHDVXUHV�XQGHUWDNHQ�ZHUH�WR�D�KLJKHU�VWDQGDUG�WKDQ�WKDW�UHTXLUHG�IRU�WKH�QRZ�SURSRVHG�XVH��
,Q� DGGLWLRQ� WR� WKLV�� WUHDWPHQW� JDWHV� LQVWDOOHG� DORQJ� D� SDVVLYH� EDUULHU� KDYH� FRQWLQXHG� WR�
VXFFHVVIXOO\�WUHDW�JURXQGZDWHU�H[LWLQJ�WKH�VLWH�WR�SUH�DJUHHG�WUHDWPHQW�FULWHULD��
�
5HPHGLDWLRQ�ZDV�FRPSOHWHG����\HDUV�DJR�DQG�DV�VXFK�VRLO�DQG�JURXQGZDWHU�FRQGLWLRQV�PD\�
KDYH� DOWHUHG� VR� WKH� SXUSRVH� RI� WKLV� ULVN� DVVHVVPHQW� DQG� VWUDWHJ\� LV� WR� LGHQWLI\� SRWHQWLDO�
VRXUFHV��FRQGXFW�LQYHVWLJDWRU\�ZRUNV�ZKHUH�UHTXLUHG�DQG�DVVHVV�WKH�ULVNV�LQ�WKH�FRQWH[W�RI�
WKH�SURSRVHG�FRQVWUXFWLRQ�ZRUNV�DQG�ILQDO�GHYHORSPHQW���
�
�
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�
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���� 6LWH�'HWDLOV�
�
���� 6LWH�/RFDWLRQ�DQG�'HVFULSWLRQ��
�
7KH�<(3�6LWH�LV�SDUW�RI�WKH�IRUPHU�6\QJHQWD�PDQXIDFWXULQJ�IDFLOLW\��IRUPHUO\�UHIHUUHG�WR�$UHD�
���DV�VKRZQ�RQ�('65�'UDZLQJ�����ZLWKLQ�$SSHQGL[����7KH�IRUPHU�$UHD����ORFDWHG�WR�WKH�QRUWK��
KDV�EHHQ�GHYHORSHG�IRU�SULYDWH�KRXVLQJ��$UHD���UHPDLQV�DV�RSHQ�ODQG�DQG�IRUPHU�DJULFXOWXUDO�
ODQG�UHPDLQV�DV�SUHGRPLQDQWO\�RUFKDUGV�RU�RSHQ�DJULFXOWXUDO�ODQG��7KH�6LWH�LV�FHQWUHG�RQ�����
��¶��1�DQG������¶��(��ORFDWHG�DSSUR[LPDWHO\��NP�WR�WKH�VRXWK�ZHVW�RI�0DLGVWRQH�LQ�.HQW�DQG�
DSSUR[LPDWHO\����P�WR�WKH�ZHVW�RI�WKH�YLOODJH�RI�<DOGLQJ�DQG��7KH�6LWH�FDQ�EH�DFFHVVHG�IURP�
+DPSVWHDG�ODQH��MRLQLQJ�WKH�%�����DQG�%�������
�
7KH�6LWH�FRYHUV�DQ�DUHD�RI�DSSUR[LPDWHO\����KHFWDUHV�DQG�LV�ERXQG�WR�WKH�QRUWK�E\�+DPSVWHDG�
ODQH��WR�WKH�HDVW�E\�D�FDQDO��E\�WKH�UDLOZD\�OLQH�WR�WKH�ZHVW�DQG�E\�WKH�µDJULFXOWXUDO�ODQG¶�WR�WKH�
VRXWK��+LVWRULFDOO\�WKH�QRUWKHUQ�KDOI�RI�WKLV�DUHD�ZDV�XVHG�DV�WKH�IRUPHU�PDQXIDFWXULQJ�DUHD�
DQG�WKH�VRXWKHUQ�KDOI�ZDV�SDUWLDOO\�XVHG�IRU�VWRUDJH�DQG�SDUWLDOO\�XQGHYHORSHG��7KH�6LWH� LV�
JHQHUDOO\�YDFDQW��DOWKRXJK� WKH� ¶7HFKQLFDO�%XLOGLQJ¶�DQG� IRUPHU�VXE�VWDWLRQ� UHPDLQ�QHDU� WKH�
6LWH�HQWUDQFH����
�
7KH�6LWH� LV� UHODWLYHO\� IODW�ZLWK�D�VOLJKW� ULVH� WR� WKH�QRUWK�DQG� OLHV�DW�D� OHYHO�RI�DSSUR[LPDWHO\�
EHWZHHQ�������������PHWUHV�DERYH�2UGQDQFH�'DWXP��$2'���7R�WKH�HDVW�DQG�VRXWK��WKH�5LYHU�
0HGZD\� IORZV� WKURXJK� WKH� QDUURZ� YDOOH\� WRZDUGV�0DLGVWRQH�� 7KH�('65� ILQDO� WRSRJUDSKLF�
VXUYH\�RI�WKH�6LWH�VKRZQ�LQ�$SSHQGL[����
�
���� *HRORJ\�DQG�+\GURJHRORJ\�
�
7KH�VXUIDFH�YDULHV�DFURVV�WKH�VLWH��GHSHQGLQJ�RQ�H[FDYDWLRQ�GHSWKV�GXULQJ�UHPHGLDWLRQ�DQG�
WKH� W\SH�RI�EDFNILOO�XVHG��7KH�VXUIDFH�RI� WKH�VLWH�KDV�EHHQ�EDFNILOOHG�ZLWK� WUHDWHG�PDWHULDO��
YDOLGDWHG�H[FDYDWHG�PDWHULDO� RU� FUXVKHG�FRQFUHWH�SURGXFHG� IURP� WKH�GHPROLWLRQ�ZRUNV��$OO�
PDWHULDOV�XVHG�DUH�LQGLFDWHG�WR�KDYH�EHHQ�FRPSOLDQW�ZLWK�WKH�UHPHGLDWLRQ�VWUDWHJ\�DQG�SODFHG�
LQ�DFFRUGDQFH�ZLWK�WKH�VSHFLILFDWLRQ��7KH�GHSWK�RI�UHPHGLDWHG�VXUIDFH�DFURVV�WKH�GHYHORSPHQW�
VLWH�YDULHV�EHWZHHQ��P�DQG�XS�WR��P�ZLWKLQ� WKH�IRUPHU�HIIOXHQW� ODJRRQV�ZKHUH�XQIRUHVHHQ�
FRQWDPLQDWLRQ�ZDV�HQFRXQWHUHG��DQG�ZKHUH�XQGHUJURXQG�VWUXFWXUHV�ZHUH�UHPRYHG��%DFNILOOHG�
PDWHULDO�ZDV�FRPSDFWHG�DQG�JHRWHFKQLFDO�FRPSOLDQFH�WHVWLQJ�ZDV�XQGHUWDNHQ�RQ�EDFNILOOHG�
PDWHULDO�LQ�WKH�QRUWKHUQ�KDOI�DQG�VRXWK�ZHVW�TXDGUDQW��7HVWLQJ�LQFOXGHG�in situ GHQVLW\�FKHFNV�
DQG�UHODWLYH�FRPSDFWLRQ�XVLQJ�D�QXFOHDU�GHQVLW\�PHWHU��1'0����$OO�FRPSDFWLRQ�WHVW�UHVXOWV�PHW�
WKH�+LJKZD\V�$JHQF\�WDUJHW�RI������
�
7KH�XQGHUO\LQJ�JHRORJ\�FRPSULVHV�3OHLVWRFHQH�DQG�UHFHQW�GULIW�GHSRVLWV��$OOXYLXP��%ULFNHDUWK�
DQG��VW�7HUUDFH�5LYHU�*UDYHOV��RYHUO\LQJ�WKH�VROLG�JHRORJ\��7KH�DOOXYLXP�LV�UHSRUWHGO\�PDLQO\�
ILQH�VLOW\�VDQG�ZLWK�RFFDVLRQDO�JUDYHO�DQG�UDQJHV�IURP�����P�XS�WR�����P�LQ�WKLFNQHVV��7KH�
%ULFNHDUWK�UHSRUWHGO\�FRPSULVHV�EURZQ��ILQH��VLOW\�FOD\V�DQG�UDQJHV�IURP�����P�XS�WR�����P�LQ�
WKLFNQHVV��7KH�5LYHU�7HUUDFH�*UDYHOV�KDV�EHHQ�LGHQWLILHG�DFURVV�WKH�PDMRULW\�RI�WKH�VLWH�DQG�
LV�GHVFULEHG�DV�EHLQJ�VDQGV�ZLWK�ILQH�WR�FRDUVH�JUDYHOV��WRJHWKHU�ZLWK�OHQVHV�RI�ILQHU�VDQG\�RU�
FOD\H\�EHGV��7KHVH�EHGV�UDQJH�LQ�WKLFNQHVV�DFURVV�WKH�6LWH�EHWZHHQ������P�DQG�����P���
�
7KH� VROLG� JHRORJ\� FRPSULVHV� WKH� :HDOG� &OD\� )RUPDWLRQ� �FRPSULVHV� PXGVWRQHV� ZLWK�
VXERUGLQDWH�VLOWVWRQHV��RYHUO\LQJ�WKH�+DVWLQJV�*URXS���FRPSULVHV�VDQGVWRQHV��VLOWVWRQHV�DQG�
VKDOHV���
�
7KHUH�DUH�QR�UHSRUWHG�6RXUFH�3URWHFWLRQ�=RQHV�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�6LWH���
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7KH�5LYHU�7HUUDFH�*UDYHOV�DUH�WKH�PDLQ�ZDWHU�EHDULQJ�VWUDWXP��6HFRQGDU\�8QGLIIHUHQWLDWHG���
7KH�RYHUO\LQJ�$OOXYLXP�DQG�%ULFNHDUWK�DUH�XQVDWXUDWHG�DFURVV�WKH�6LWH��ZLWK�OD\HUV�FRPSULVLQJ�
FOD\V�DQG�VLOWV�ZKLFK�KDYH�D�ORZ�SHUPHDELOLW\�DQG�LQKLELWV�WKH�YHUWLFDO�PLJUDWLRQ�RI�SUHFLSLWDWLRQ�
LQWR�WKH�JUDYHOV���
�
'XULQJ�KLVWRULFDO�UHPHGLDO�ZRUNV��WKH�JURXQGZDWHU�DFURVV�WKH�VLWH�ZDV�IRXQG�WR�OLH�EHWZHHQ�
�P�DQG��P�EHORZ�JURXQG�OHYHO�����P�����P�$2'���ZLWKLQ�WKH�5LYHU�7HUUDFH�*UDYHOV��7KH�IORZ�
RI�ZDWHU� LQ� WKH�JUDYHOV� LV� UHSRUWHG� WR�EH� LQ�D�QRUWK�DQG�QRUWK�HDVWHUO\�GLUHFWLRQ�DQG� ODUJHO\�
FRQWUROOHG� E\� WKH� ZDWHU� OHYHOV� LQ� WKH� 5LYHU� 0HGZD\� ZKLFK� UHFKDUJHV� WKH� JUDYHO� DTXLIHU��
*URXQGZDWHU�OHYHOV�DUH�DOVR�OLNHO\�WR�EH�LQIOXHQFHG�E\�WKH�LQILOWUDWLRQ�RI�SUHFLSLWDWLRQ�DFURVV�WKH�
VLWH�� 9HUWLFDO� GLVFKDUJH� LV� QRW� FRQVLGHUHG� VLJQLILFDQW� GXH� WR� WKH� ORZ� SHUPHDELOLW\� RI� WKH�
XQGHUO\LQJ�:HDOG�&OD\�)RUPDWLRQ��
�
���� 5DGRQ�
�
7KH�VLWH� LV� ORFDWHG�ZLWKLQ�WKH� ORZHVW�EDQG�RI�UDGRQ�SRWHQWLDO�ZKHUH� OHVV�WKDQ����RI�KRPHV�
DERYH�WKH�$FWLRQ�/HYHO��
�
���� 6LWH�+LVWRU\�DQG�6XPPDU\�RI�5HPHGLDWLRQ�:RUNV�
�
$Q�RYHUYLHZ�RI�WKH�6LWH¶V�+LVWRULFDO�/DQG�XVH��LV�SUHVHQWHG�LQ�7DEOH���EHORZ��,QIRUPDWLRQ�IRU�
WKLV�ZDV�GUDZQ�IURP�D�GHVN�EDVHG�VWXG\�XQGHUWDNHQ�E\�+DOFURZ�LQ�0D\�������
�
7DEOH����6LWH�+LVWRU\�

����� 7KH�PDMRULW\�RI�WKH�DUHD�LV�VKRZQ�DV�RSHQ�IDUPODQG��7KH�UDLOZD\�WR�
WKH� ZHVW� RI� WKH� 6LWH� LV� VKRZQ�� DV� LV� WKH� FDQDO� WR� WKH� HDVW�� 7KH�
+DPSVWHDG�3DSHUPLOO�LV�VKRZQ�LQ�WKH�QRUWK�RI�WKH�6LWH��7R�WKH�ZHVW�
RI� WKLV� LV�D�SXEOLF�KRXVH�FDOOHG� µ5DLOZD\�,QQ¶�DQG�EH\RQG�WKLV�� MXVW�
RIIVLWH�DUH�UDLOZD\�VLGLQJV���

����� /LWWOH�FKDQJH�IURP�SUHYLRXV�PDS�HGLWLRQ�
����� /LWWOH�FKDQJH�IURP�SUHYLRXV�HGLWLRQ���
����� /LWWOH�FKDQJH�IURP�SUHYLRXV�PDS�HGLWLRQ�
����� 7KH�UDLOZD\�VLGLQJV�WR�WKH�QRUWK�RI�WKH�6LWH�KDYH�H[SDQGHG�DQG�QRZ�

LQFOXGH�D�ODUJH�JRRGV�VKHG��
����� /LWWOH�FKDQJH�IURP�SUHYLRXV�PDS�HGLWLRQ�
����� +DPSVWHDG� 0LOO� KDV� QRZ� EHFRPH� GLVXVHG�� $� ODUJH� IDFWRU\� DQG�

DVVRFLDWHG� EXLOGLQJV� ODEHOOHG� DV� µ:RUNV¶� DUH� QRZ� ORFDWHG� LQ� WKH�
QRUWKHUQ� SRUWLRQ� RI� WKH� 6LWH� DQG� RQ� DGMDFHQW� ODQG� WR� WKH� QRUWK� RI�
+DPSVWHDG� ODQH�� 7KLV� GHYHORSPHQW� LV� EHOLHYHG� WR� EH� WKH� ILUVW�
EXLOGLQJV�RI�WKH�FKHPLFDO�ZRUNV���

����� 7KH�QXPEHU�RI�IDFWRU\�EXLOGLQJV�RI�WKH�µ:RUNV¶�KDYH�LQFUHDVHG�DQG�
D�SRQG�FDQ�EH�VHHQ�VRXWKHDVW�RI�WKHVH�EXLOGLQJV��ZHVW�RI�WKH�FDQDO��
7KH�+DPSVWHDG�SDSHU�PLOO�LV�QR�ORQJHU�ODEHOOHG�DV�VXFK��7KH�DUHD�
VRXWK�RI� WKH�:RUNV�EXLOGLQJV� LV�VKRZQ�DV�ZRRGHG��$�SDYLOLRQ�DQG�
WHQQLV�FRXUWV�DUH�QRZ�VKRZQ�LQ�IRUPHU�$UHD����

����� 7KH� ZRUNV� RI� WKH� GHYHORSPHQW� DUHD� DUH� QRZ� PDUNHG� DV� DQ�
DJULFXOWXUDO�FKHPLFDO�ZRUNV�DQG�WKH�SRQG�LQ�WKH�ZHVW�RI�WKH�6LWH�KDV�
LQFUHDVHG�LQ�VL]H�DQG�LV�QRZ�ODEHOOHG�DV�D�ODJRRQ��6HYHUDO�WDQNV�RI�
XQNQRZQ�XQPDUNHG� XVH� FDQ� EH� VHHQ� DFURVV� WKH� 6LWH�� $� ERZOLQJ�
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JUHHQ� LV�QRZ�VKRZQ�ZLWK� WKH�SDYLOLRQ�DQG� WHQQLV� FRXUWV� LQ� IRUPHU�
$UHD����7KH�FDUDYDQ�SDUN�VRXWK�RI�IRUPHU�$UHD���LV�QRZ�ODEHOOHG��

������ 7KH�FKHPLFDO�ZRUNV�KDV�H[SDQGHG�VRXWK��DQG�D�YHU\�ODUJH�EXLOGLQJ�
LV�VKRZQ�LQ�WKH�VRXWK�ZHVW�FRUQHU�RI�WKH�6LWH��6HYHUDO�SRQGHG�DUHDV�
DUH�DOVR�SUHVHQW�DFURVV�WKH�FKHPLFDO�ZRUNV�

����������� /DUJHO\�XQFKDQJHG���7KH�WKUHH�ODUJH�SRQGV�DFURVV�WKH�GHYHORSPHQW�
DUHD�KDYH�EHHQ�PDUNHG�DV� ODJRRQV��RUFKDUGV�DUH�QRZ� ODEHOOHG� LQ�
WKH� VRXWK� RI� WKH� 6LWH�� WR� WKH� HDVW� RI� WKH� ODUJH� EXLOGLQJ�� 7KH�
+HPSVWHDG�0DULQD�LV�QRZ�ODEHOOHG�EH\RQG�+HPSVWHDG�ODQH�WR�WKH�
QRUWK�RI� WKH�6LWH��7KH�ERZOLQJ�JUHHQ�LV�QR� ORQJHU�VKRZQ�LQ�IRUPHU�
$UHD����

�
)ROORZLQJ� WKH� FORVXUH� RI� WKH� SODQ� LQ� ������ RQVLWH� IDFLOLWLHV� ZHUH� GHFRQWDPLQDWHG��
GHFRPPLVVLRQHG�DQG�SDUWLDOO\�GHPROLVKHG�EHWZHHQ������DQG�������7KLV�ZRUN�DOVR�LQFOXGHG�
YDULRXV� LQLWLDO� LQWUXVLYH� LQYHVWLJDWLRQV� LQWR� WKH� JURXQG� FRQGLWLRQV� DQG� WKH� H[WHQW� RI�
FRQWDPLQDWLRQ�� LI� DQ\�� WKDW� H[LVWHG�� 7KHVH� LQLWLDO� LQYHVWLJDWLRQV� ZHUH� XQGHUWDNHQ� E\�
(QYLURQPHQW�5HVRXUFH�0DQDJHPHQW��(50��XQGHU�GLUHFW�HPSOR\PHQW�RI�6\QJHQWD��7KH�LQLWLDO�
LQYHVWLJDWLRQV�FRQFOXGHG�WKDW�FRQWDPLQDWLRQ�RI�LPSDFWHG�VRLOV�DQG�JURXQGZDWHU�H[LVWHG�DQG�
IXUWKHU�LQYHVWLJDWLRQV�ZHUH�UHTXLUHG�WR�DVFHUWDLQ�WKH�H[WHQW�DQG�OHYHO�RI�FRQWDPLQDWLRQ���
�
7R�HQDEOH�WKLV�ZRUN�WR�EH�XQGHUWDNHQ��WKH�UHPDLQLQJ�PDQXIDFWXULQJ�DQG�VWRUDJH�IDFLOLWLHV�RQ�
VLWH�ZHUH�GHPROLVKHG��)ROORZLQJ� WKH�VXEVHTXHQW�GHPROLWLRQ�RI� WKH� IDFLOLW\��('6� OLPLWHG�ZDV�
FRPPLVVLRQHG� LQ������DV�SULQFLSOH� FRQWUDFWRU�� UHVSRQVLEOH� IRU� LQYHVWLJDWLQJ��GHVLJQLQJ�DQG�
LPSOHPHQWLQJ�WKH�UHPHGLDWLRQ�SURFHVV�WR�UHPRYH�DQG�WUHDW�LPSDFWHG�VRLOV�DQG�JURXQGZDWHU��
&DSLWD�6\PRQGV�ZHUH�HQJDJHG�WR�SUHSDUH�D�'HWDLOHG�+XPDQ�+HDOWK�5LVN�$VVHVVPHQW�DQG�
GHULYHG�6LWH�6SHFLILF�$VVHVVPHQW�&ULWHULD��66$&��IROORZLQJ�D�WLHUHG�DSSURDFK�DVVHVVLQJ�VRLO�
DQDO\WLFDO�UHVXOWV�REWDLQHG�IURP�SUHYLRXV�JURXQG�LQYHVWLJDWLRQV���
�
+\GURJHRORJLFDO�PRGHOOLQJ�XQGHUWDNHQ�E\�&DSLWD�6\PRQGV�LGHQWLILHG�SRWHQWLDO�FRQWUROOHG�ZDWHU�
UHFHSWRUV�WR�EH�WKH�5LYHU�0HGZD\�DQG�WKH�0DULQD��6RXUFHV�RI�FRQWDPLQDWLRQ�ZHUH�IRXQG�WR�EH�
0DGH�*URXQG��VOXGJHV�DVVRFLDWHG�ZLWK�IRUPHU�ODJRRQV��DQG�WKH�VWRUP�ZDWHU�GUDLQDJH�V\VWHP��
DQG�WKH�JURXQGZDWHU�EHQHDWK�WKH�6LWH�ZKLFK�ZDV�IRXQG�WR�EH�ORFDOO\�LPSDFWHG�ZLWK�FKHPLFDOV�
DWWULEXWHG�WR�KLVWRULFDO�VSLOOV�DQG�OHDNDJHV��6LWH�VSHFLILF�UHPHGLDO�WDUJHWV�ZHUH�GHULYHG�IRU�VRLOV�
DQG�JURXQGZDWHU�XVLQJ�WKH�(QYLURQPHQW�$JHQF\�3���5HPHGLDO�7DUJHWV�0HWKRGRORJ\���
�
('65�ZDV�DSSRLQWHG�E\�6\QJHQWD�LQ�-XO\������WR�UHPHGLDWH�WKH�6LWH���$�VHW�RI�GRFXPHQWV�
ZDV� SURGXFHG� WR� FRPSULVH� WKH� UHPHGLDWLRQ� VWUDWHJ\�� DQ� RYHUDUFKLQJ� UHPHGLDWLRQ� VWUDWHJ\�
GLVFXVVLQJ� WKH�RYHUDOO�DLPV�RI� WKH� UHPHGLDO�ZRUNV�DQG�DUHD�VSHFLILF� UHPHGLDWLRQ�VWUDWHJLHV�
GHWDLOLQJ� WKH� SURSRVHG� UHPHGLDO� ZRUNV� IRU� HDFK� VSHFLILF� DUHD�� 6RLO� YDOLGDWLRQ� WDUJHWV� IRU�
HYDOXDWLQJ�WKH�SRWHQWLDO�XVH�RI�WUHDWHG�VRLOV�DV�EDFNILOO�ZHUH�GHULYHG�XVLQJ�&216,0�)DWH�DQG�
7UDQVSRUW�0RGHOOLQJ��
�
7KH� VWUDWHJ\�ZDV� DSSURYHG� E\� WKH�(QYLURQPHQW� $JHQF\� DQG�0DLGVWRQH�%RURXJK�&RXQFLO��
(QYLURQPHQWDO� +HDOWK� GHSDUWPHQW�� DQG� SODQQLQJ� FRQVHQW� ZDV� JUDQWHG� SULRU� WR� WKH�
FRPPHQFHPHQW� RI� ZRUN� RQ� 6LWH�� $OO� UHPHGLDWLRQ� ZRUN� ZDV� FDUULHG� RXW� E\� ('65� DQG�
LQGHSHQGHQWO\�YHULILHG�E\�(50�RQ�EHKDOI�RI�WKH�SUHYLRXV�VLWH�RZQHUV��6\QJHQWD��7KH�ZRUNV�
ZHUH�FRQWUROOHG�WKURXJK�FRQGLWLRQV�IURP�.HQW�&RXQW\�&RXQFLO�DQG�0DLGVWRQH�%RURXJK�&RXQFLO���
2Q�FRPSOHWLRQ��('65�ZHUH�LVVXHG�OHWWHUV�IURP�.HQW�&RXQW\�&RXQFLO�DQG�0DLGVWRQH�%RURXJK�
&RXQFLO� FRQILUPLQJ� WKH� UHPHGLDWLRQ� KDG� EHHQ� FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKH� DJUHHG�
UHPHGLDWLRQ�VWUDWHJ\�DQG�WKDW�DOO�SODQQLQJ�FRQGLWLRQV�KDG�EHHQ�GLVFKDUJHG��7KHVH�OHWWHUV�DUH�
LQFOXGHG�LQ�$SSHQGL[����
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3ULRU�WR�JURXQGZDWHU�UHPHGLDO�ZRUNV��D�SHULRG�RI�SXPS�DQG�WUHDW�ZDV�XQGHUWDNHQ�LQ�VHOHFWHG�
ERUHKROHV� WR�GHDO�ZLWK� WKH�SUHVHQFH�RI�GHQVH�QRQ�DTXHRXV�SKDVH� OLTXLGV� �'1$3/V�� LQ� WKH�
5LYHU�7HUUDFH�*UDYHOV��7KH�SXPS�DQG�WUHDW�V\VWHP�FRPSULVHG�D�ERUHKROH�DQG�DQ�DEVWUDFWLRQ�
WUHQFK�WKDW�SXPSHG�D�FRPELQHG�IORZ�LQ�WKH�RUGHU�RI����P��GD\���7KH�DEVWUDFWHG�ZDWHU�SDVVHG�
WKURXJK�WKH�ZDWHU�WUHDWPHQW�SODQW�IRU�WUHDWPHQW�EHIRUH�EHLQJ�XWLOLVHG�RQVLWH���
�
'XULQJ�WKH�UHPHGLDWLRQ�ZRUNV������P��DQG������P��RI�ZDWHU�ZDV�DEVWUDFWHG�IURP�WKH�ERUHKROH�
DQG� WUHQFK� UHVSHFWLYHO\�� �$EVWUDFWLRQ� IRU�ERWK�SRLQWV�ZDV�PDLQWDLQHG�XQWLO�'HFHPEHU������
ZKHQ�WKH�V\VWHPV�ZHUH�WXUQHG�RII�DQG�GHFRPPLVVLRQHG��5HVLGXDO�FRQWDPLQDWLRQ�ZDV�WUHDWHG�
WKURXJK�WKH�35%�LQVWDOOHG�DORQJ�WKH�QRUWKHUQ�DQG�HDVWHUQ�ERXQGDU\�RI�WKH�6LWH��&RQVWUXFWLRQ�
RI�WKH�35%�ZDV�XQGHUWDNHQ�EHWZHHQ�6HSWHPEHU�DQG�1RYHPEHU��������
�
4XDUWHUO\�PRQLWRULQJ�RI�WKH�35%�ZDV�XQGHUWDNHQ�E\�('65�IRU� IRXU�\HDUV�IROORZLQJ�WKH�VLWH�
UHPHGLDWLRQ��6XEVHTXHQWO\�WR�WKLV��SHULRGLF�PRQLWRULQJ�RI�WKH�ZDWHU�DFURVV�WKH�35%�JDWHV�ZDV�
FRQWLQXHG�ZLWK�JDWH�PRQLWRULQJ�FRQWLQXLQJ�WR�VKRZ�D�UHGXFWLRQ�LQ�FRQWDPLQDQWV�HQWHULQJ�WKH�
35%� JDWHV� DQG� QR� H[FHHGDQFHV� RI� GLVFKDUJH� FRQVHQWV� LQ� WKH� RXWOHW� ZDWHUV�� $GGLWLRQDOO\��
DQQXDO�PRQLWRULQJ�RI�WKH�JDWHV�KDV�FRQWLQXHG�IRU�WKH�SDVW�WKUHH�\HDUV�E\�<(3��ZLWK�UHVXOWV�
VXEPLWWHG� WR� WKH�(QYLURQPHQW�$JHQF\��$QQXDO�PRQLWRULQJ� UHVXOWV� IRU������������DQG������
KDYH�DOVR�VKRZQ�LQOHW�ZDWHU�FRQFHQWUDWLRQV�JUHDWHU�WKDQ�RXWOHW�ZDWHU�FRQFHQWUDWLRQV��DQG�QR�
H[FHHGDQFHV�RI�GLVFKDUJH�FRQVHQWV�LQ�WKH�RXWOHW�ZDWHUV���
�
������ 3KDVH�6SHFLILF�5HPHGLDWLRQ�'HWDLO�
�
([FDYDWLRQV� RI� LPSDFWHG� PDWHULDOV� ZHUH� FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKH� UHPHGLDWLRQ�
VWUDWHJ\�DQG�JHQHUDOO\�H[WHQGHG� WR� WKH� WRS��P�DFURVV� WKH�VLWH�� �'HHSHU�H[FDYDWLRQV�ZHUH�
FDUULHG�RXW� LQ� VSHFLILF� DUHDV� VXFK�DV� WKH� IRUPHU�HIIOXHQW� ODJRRQV�� DQG�ZKHUH�XQGHUJURXQG�
VWRUDJH� WDQNV�DQG�VWUXFWXUHV�ZHUH�XQFRYHUHG��RU�ZKHUH� IXUWKHU�H[FDYDWLRQ�ZDV�UHTXLUHG� WR�
PHHW�VLWH�VSHFLILF�UHPHGLDWLRQ�FULWHULD��([FDYDWLRQV�ZHUH�YDOLGDWHG�E\�D�UHSUHVHQWDWLYH�IURP�
ERWK�('65�DQG�(50��SULRU�WR�WKH�YHULILFDWLRQ�VDPSOHV�EHLQJ�WDNHQ���
��
([FDYDWLRQV�DFURVV�WKH�VLWH�ZHUH�EDFNILOOHG�ZLWK�WUHDWHG�PDWHULDO��YDOLGDWHG�H[FDYDWHG�PDWHULDO�
RU�FUXVKHG�FRQFUHWH�SURGXFHG�IURP�WKH�GHPROLWLRQ�ZRUNV��$OO�PDWHULDOV�XVHG�DUH�LQGLFDWHG�WR�
KDYH� EHHQ� FRPSOLDQW� ZLWK� WKH� UHPHGLDWLRQ� VWUDWHJ\� DQG� SODFHG� LQ� DFFRUGDQFH� ZLWK� WKH�
VSHFLILFDWLRQ���
�
7KH�HQWLUH�VLWH�ZDV�YDOLGDWHG�RQ�D�JULG�E\�JULG�VTXDUH�EDVLV��ZLWK� LQIRUPDWLRQ�RQ�ODERUDWRU\�
DQDO\VLV� UHVXOWV�DQG�VWUDWD�HQFRXQWHUHG�DW� WKH�H[FDYDWLRQ�EDVH� UHFRUGHG��)LQDO�H[FDYDWLRQ�
GHSWKV� ZHUH� VXUYH\HG� LQ� DQG� ILQDO� H[FDYDWLRQ� GHSWK� GUDZLQJ� SURGXFHG�� 2YHUOD\LQJ� WKH�
YDOLGDWLRQ�JULG�ZLWK�WKH�&RQVWUXFWLRQ�3KDVH�GUDZLQJ�UHYHDOV�WKH�IROORZLQJ�JULGV�ZLWKLQ�3KDVHV�
$�DQG�%��VKRZQ�LQ�7DEOH���EHORZ��
�
7DEOH����9DOLGDWLRQ�JULGV�ZLWKLQ�3KDVH�$�DQG�%�
*ULG�6TXDUH� 3KDVH�$� 3KDVH�%�
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1RWH��3 �SDUWLDO�VTXDUH�
�
*LYHQ�WKDW�VLWH� OHYHOV�DUH�WR�EH�UDLVHG�DFURVV�WKH�ZKROH�VLWH��DSDUW� IURP�LQ�WKH�FRQYH\DQFH�
URXWH�DUHD��UHPHGLDWHG�DQG�YDOLGDWHG�FDSSLQJ�VRLOV�ZLOO�EH�UHPDLQLQJ�LQ�VLWX��)RU�WKH�RQO\�DUHD�
RI�FXW��WKH�FRQYH\DQFH�]RQH���D�VXPPDU\�VSUHDGVKHHW�RI�JULG�VTXDUH�YDOLGDWLRQ�LQIRUPDWLRQ�
KDV� EHHQ� SUHSDUHG� DQG� LV� VKRZQ� LQ� $SSHQGL[� ��� 7KLV� GHPRQVWUDWHV� WKDW� UHPHGLDWLRQ�
H[FDYDWLRQV� ZLWKLQ� WKH� FRQYH\DQFH� DUHD� JHQHUDOO\� SURFHHGHG� WR� JUHDWHU� WKHQ� �P� EHORZ�
ILQLVKHG�OHYHOV�WR�WKH�EDVH�RI�WKH�XQVDWXUDWHG�]RQH�RU�QDWXUDO�VWUDWD��RU�ZKHUH�FULWHULD�ZHUH�
H[FHHGHG�� LQWR� WKH� VDWXUDWHG� ]RQH��7KH�QRUWKHUQ�PRVW� WLS� RI� WKH� FRQYH\DQFH� URXWH�� DW� WKH�
QRUWKHUQ�WLS�RI�WKH�VLWH��UHPHGLDWLRQ�H[FDYDWLRQV�ZHUH�WR��P�EHORZ�ILQLVKHG�OHYHOV�DQG�EDVH�
YDOLGDWLRQ�VDPSOHV�PHW�UHVLGHQWLDO�VLWH�VSHFLILF�FULWHULD���
�
�
�
�
� �
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���� 3KDVH�$�DQG�%�&XUUHQW�6LWH�&RQGLWLRQV��
�
���� &XUUHQW�6LWH�&RQGLWLRQV�,QYHVWLJDWLRQV��3KDVH�$�DQG�%�
�
������ /DQG�4XDOLW\�6WDWHPHQW�,QYHVWLJDWLRQ��-XO\������
�
,QYHVWLJDWRU\�DQG�GDWD�JDWKHULQJ�ZRUNV�IRU�WKH�FXUUHQW�VLWH�FRQGLWLRQ�ZHUH�DJUHHG�ZLWK�WKH�($�
DQG� XQGHUWDNHQ� DV� SDUW� RI� WKH� /DQG� 4XDOLW\� 6WDWHPHQW� EDFNJURXQG� LQIRUPDWLRQ� JDWKHULQJ�
H[HUFLVH�LQ�-XO\�������7KLUWHHQ�ERUHKROHV�ZHUH�LQVWDOOHG�E\�&LYLOV�&RQWUDFWLQJ�/WG��ERUHKROHV�
�������������������������������������������DQG������$�ERUHKROH� ORFDWLRQ�SODQ�LV�VKRZQ�LQ�
$SSHQGL[����%RUHKROHV����������DQG�����DUH�ORFDWHG�LQ�3KDVH�$��%RUHKROHV�����DQG�����DUH�
ORFDWHG�LQ�3KDVH�%��7KH�JHQHUDO�VHTXHQFH�RI�VWUDWD�HQFRXQWHUHG�GXULQJ�ERUHKROH�LQVWDOODWLRQ�
ZRUNV�ZDV�VDQGV�DQG�JUDYHOV�WR�EHWZHHQ��P�DQG��P�RYHUO\LQJ�EOXH�FOD\��
�
6RLO�VDPSOHV�ZHUH�JHQHUDOO\�WDNHQ�IURP�D�GHSWK�RI����P�EHORZ�JURXQG�OHYHO��5HVXOWV�RI�VRLO�
DQDO\VLV�ZHUH�FRPSDUHG�ZLWK�WKH�VLWH�UHPHGLDWLRQ�KXPDQ�KHDOWK�UHPHGLDO�WDUJHWV�GHULYHG�E\�
&DSLWD�6\PRQGV�IRU�D�FRPPHUFLDO�XVH��DQG�ZLWK�WKH�/40�&,(+�6�8/V�IRU�+XPDQ�+HDOWK�5LVN�
$VVHVVPHQW��$OO�VRLO� UHVXOWV�RI�DQDO\VLV�ZHUH�EHORZ�ERWK�KXPDQ�KHDOWK�UHPHGLDWLRQ�WDUJHWV�
DQG�/40�&,(+�6�8/V�IRU�+XPDQ�+HDOWK�5LVN�$VVHVVPHQW���
�
7ZR�URXQGV�RI�JURXQGZDWHU�VDPSOLQJ�DQG�DQDO\VLV�ZHUH�DOVR�XQGHUWDNHQ��LQ�-XO\�DQG�$XJXVW�
������%RUHKROHV���������������DQG�����\LHOGHG�LQVXIILFLHQW�ZDWHU�IRU�VDPSOLQJ�DW�WKH�WLPH�RI�
VDPSOLQJ��5HVXOWV�RI�DQDO\VLV�IURP�WKHVH�WZR�URXQGV�UHYHDOHG�HOHYDWHG�FRQFHQWUDWLRQV�DERYH�
GHWHFWLRQ� OLPLWV� RI� FRQWDPLQDQWV� ZLWKLQ� WKH� IRUPHU� HIIOXHQW� ODJRRQ� DQG� PDLQ� ZRUNV� DUHDV�
�ERUHKROHV����������DQG�������DV�VKRZQ�LQ�JUDSKV���DQG���EHORZ��
�
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*UDSK���

�
�
�
)RXU�URXQGV�RI�JDV�PRQLWRULQJ�ZHUH�XQGHUWDNHQ�EHWZHHQ�WKH����������DQG����������IURP�DOO�
PRQLWRULQJ�ERUHKROHV�%+�����%+�����%+�����%+�����%+�����%+�����%+�����%+�����%+����
DQG�%+����XVLQJ�*DV�$QDO\VHU�*)0�������0RQLWRULQJ�ZDV�XQGHUWDNHQ�GXULQJ�IDOOLQJ�SUHVVXUH�
RQ�WKUHH�RI�WKH�IRXU�PRQLWRULQJ�URXQGV��ZKHQ�JDV�FRQFHQWUDWLRQV�DQG�IORZV�PLJKW�EH�H[SHFWHG�
WR�EH�KLJKHU�WKDQ�LQ�ULVLQJ�DWPRVSKHULF�FRQGLWLRQV���
�
7\SLFDOO\� PHWKDQH� FRQFHQWUDWLRQV� ZHUH� QRW� PHDVXUHG� DW� WKH�PRQLWRUHG� ERUHKROH� ZLWK� WKH�
H[FHSWLRQ�RI�D�YHU\�ORZ�PHWKDQH�FRQFHQWUDWLRQ�RI������PHDVXUHG�DW�%+����RQ�WZR�RFFDVLRQV��
URXQG���DQG�URXQG����7KHVH�PHWKDQH�FRQFHQWUDWLRQV�DUH�QRW�RI�VLJQLILFDQW�FRQFHUQ�EHLQJ�OHVV�
WKDQ�WKH�WULJJHU�FRQFHQWUDWLRQV�RI����PHWKDQH�DV�RXWOLQHG�LQ�&,5,$�JXLGDQFH���
�
&DUERQ�GLR[LGH�FRQFHQWUDWLRQV�ZHUH�PHDVXUHG�DW���1R��ERUHKROHV�RXW�RI� WKH����ERUHKROHV�
PRQLWRUHG�� 7KH� PD[LPXP� FRQFHQWUDWLRQV� UDQJHG� IURP� ����� DW� %+���� WR� ������ 7KHVH�
FRQFHQWUDWLRQV�DUH�QRW�FRQVLGHUHG�WR�EH�VLJQLILFDQW�JLYHQ�WKDW�WKH\�DUH�OHVV�WKDQ�WKH����FDUERQ�
GLR[LGH�FRQFHQWUDWLRQ�RXWOLQHG�LQ�&,5,$�JXLGDQFH�DV�D�WULJJHU�FRQFHQWUDWLRQ�IRU�LQFUHDVLQJ�WKH�
FKDUDFWHULVWLF�JDV�VLWXDWLRQ�WR�RQH�WKDW�ZRXOG�UHTXLUH�JDV�SURWHFWLRQ�PHDVXUHV���
�
*DV�IORZ�GDWD�ZDV�QRW�FROOHFWHG�GXULQJ�WKH�PRQLWRULQJ�DQG�FRQVHTXHQWO\�LW�LV�QRW�SRVVLEOH�WR�
FDOFXODWH�JDV�VFUHHQLQJ�YDOXHV�LQ�DFFRUGDQFH�ZLWK�&,5,$�&����JXLGDQFH�DQG�UHOHYDQW�%ULWLVK�
6WDQGDUG�%6�������
�
&RQVLGHUDWLRQ�KDV�DOVR�EHHQ�JLYHQ�WR�ZKHWKHU�WKHUH�DUH�JDV�JHQHUDWLRQ�VRXUFHV�SUHVHQW�RQ�
VLWH�� 7KH� VLWH� LQYHVWLJDWLRQ� KDV� W\SLFDOO\� LGHQWLILHG� FOD\� VRLOV�ZLWK� VRPH� VDQGV� DQG� JUDYHOV�
XQGHUODLQ�E\�EOXH�FOD\���7KH�PRQLWRUHG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV�DUH�FRQVLGHUHG�WR�EH�
UHSUHVHQWDWLYH�RI�QDWXUDO�FOD\�VRLOV��6XFK�VRLOV�FDQ�SURGXFH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQV��
KRZHYHU�WKH\�DUH�QRW�QRUPDOO\�DFFRPSDQLHG�E\�KLJK�JDV�IORZ�UDWHV�WKDW�ZRXOG�UHVXOW�LQ�WKH�
JDV� UHJLPH�EHLQJ�FKDUDFWHULVHG�DV�FKDUDFWHULVWLF�VLWXDWLRQ���DQG�DERYH��&RQVHTXHQWO\�JDV�
SURWHFWLRQ�PHDVXUHV�DUH�QRW�FRQVLGHUHG�QHFHVVDU\��
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5HVXOWV� RI� DQDO\VLV� DUH� VKRZQ� LQ� $SSHQGL[� ��� 5HVXOWV� RI� DQDO\VLV� DUH� DOO� EHORZ� DYDLODEOH�
/40�&,(+�6�8/V�IRU�D�FRPPHUFLDO�XVH��
�
������ 5HPDLQLQJ�$ERYH�*URXQG�6WUXFWXUHV�
�
7KH�VXE�VWDWLRQ�QHDU� WKH�VLWH�HQWUDQFH�ZLWKLQ�3KDVH�$�ZDV�RULJLQDOO\�DQ�DQQH[� WR�D� ODUJHU�
EXLOGLQJ�DQG�KRXVHV�KLJK�YROWDJH�JULG�FRQQHFWLRQV�IHHGLQJ�WKH�VLWH��6HUYLFHV�WR�WKH�VXEVWDWLRQ�
KDYH�EHHQ�LVRODWHG�DOWKRXJK�UHPDLQ�DYDLODEOH�DQG�WKH�VXE�VWDWLRQ�ZLOO�EH�UHPDLQLQJ�RQ�VLWH�
ZLWKLQ�3KDVH�$��
�
������ 5HPDLQLQJ�%HORZ�*URXQG�6WUXFWXUHV�
�
7KH�('65�µ$UHD���([LVWLQJ�6WUXFWXUHV¶�GUDZLQJ��VKRZQ�LQ�$SSHQGL[�����VKRZV�XQGHUJURXQG�
SLOH�VWUXFWXUHV�WR�UHPDLQ�LQ�ERWK�3KDVH�$�DQG�%��7KH�FXW�LQ�3KDVH�$�IRU�WKH�FRQYH\DQFH�URXWH�
ZLOO�QRW�EH�VXIILFLHQWO\�GHHS�IRU�WKHVH�WR�EH�HQFRXQWHUHG��5HPDLQLQJ�SLOHV�LQ�3KDVH�%�ZLOO�QRW�
EH�HQFRXQWHUHG�DV�OHYHOV�DUH�RQO\�WR�EH�UDLVHG�LQ�WKLV�DUHD���
�
���� &RQFHSWXDO�0RGHO�
�
������ 6RXUFHV�
�
3KDVH�$�
3RWHQWLDO�VRXUFHV�RI�VRLO�FRQWDPLQDWLRQ�ZLWKLQ�3KDVH�$�KDYH�QRW�EHHQ�LGHQWLILHG��$�VXPPDU\�
RI�DOO�VRLO�UHVXOWV�RI�DQDO\VLV�UHOHYDQW�WR�3KDVH�$��WDNHQ�IURP�ERWK�EDVH�RI�H[FDYDWLRQ�YDOLGDWLRQ�
VDPSOHV�DV�SDUW�RI�WKH�UHPHGLDWLRQ�ZRUNV�DW�WKH�VLWH��UHOHYDQW�WR�WKH�FRQYH\DQFH�URXWH���DQG�
IURP�PRUH�UHFHQW�FXUUHQW�FRQGLWLRQ�VDPSOHV��LV�VKRZQ�ZLWKLQ�$SSHQGL[�����7R�DVVHVV�ULVNV�WR�
KXPDQ� KHDOWK�� DOO� UHVXOWV� KDYH� EHHQ� VFUHHQHG� DJDLQVW� DYDLODEOH� /40�&,(+� 6�8/V� IRU� D�
FRPPHUFLDO�XVH��1RQH�RI� WKH�UHVXOWV�RI�DQDO\VLV�H[FHHG�WKH�/40�&,(+�6�8/V�FRPPHUFLDO�
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&RQWUROOHG�:DWHU�5HPHGLDO�7DUJHWV�GHULYHG�IRU�WKH�VLWH�UHPHGLDWLRQ�ZRUNV��GHPRQVWUDWLQJ�DOO�
UHVXOWV�WR�EHORZ�WKHVH�FULWHULD�DOVR��
�
%RUHKROH�PRQLWRULQJ�XQGHUWDNHQ� LQ� -XO\�DQG�$XJXVW������GHPRQVWUDWHV� WKDW� FRQWDPLQDQWV�
UHVLGXDOO\�H[LVW�ZLWKLQ�WKH�JURXQGZDWHU�LQ�WKH�YLFLQLW\�RI�%+������
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3RWHQWLDO�VRXUFHV�RI�VRLO�FRQWDPLQDWLRQ�ZLWKLQ�3KDVH�%�KDYH�QRW�EHHQ�LGHQWLILHG��6RLO�VDPSOHV�
WDNHQ� IURP� %+���� DQG� %+���� ZLWKLQ� 3KDVH� %� DUH� DOO� EHORZ� DYDLODEOH� /40�&,(+� 6�8/V�
FRPPHUFLDO�XVH�FULWHULD��
�
%RUHKROH�PRQLWRULQJ�XQGHUWDNHQ� LQ� -XO\�DQG�$XJXVW������GHPRQVWUDWHV� WKDW� FRQWDPLQDQWV�
UHVLGXDOO\�H[LVW�ZLWKLQ�WKH�JURXQGZDWHU�LQ�WKH�YLFLQLW\�RI�%+�����5HVLGXDO�FRQWDPLQDWLRQ�ZDV�
QRW�LGHQWLILHG�LQ�%+�����
�
������ 3DWKZD\V��5HFHSWRUV�
�
5HVLGXDO�JURXQGZDWHU�FRQWDPLQDWLRQ�LQ�%+����DQG�%+����LV�D�SRWHQWLDO�VRXUFH�RI�RQJRLQJ�
FRQWDPLQDWLRQ�� +RZHYHU�� WKH� SDWKZD\� IURP� UHVLGXDO� FRQWDPLQDWHG� RQVLWH� JURXQGZDWHU� WR�
RIIVLWH� FRQWUROOHG�ZDWHUV�KDV�EHHQ�EURNHQ�GXULQJ� UHPHGLDWLRQ�ZRUNV�E\� FRQVWUXFWLRQ�RI� WKH�
WUHDWPHQW�JDWHV��$Q\�SRWHQWLDOO\�UHPDLQLQJ�FRQWDPLQDWLRQ�ZLWKLQ�WKH�JURXQGZDWHU�DW�WKH�VLWH�
ZDV�DFNQRZOHGJHG�GXULQJ�UHPHGLDWLRQ�GHVLJQ��ZLWK�WKH�35%�JDWHV� LQVWDOOHG�IRU�WKH�VSHFLILF�
WDVN�RI�WUHDWLQJ�JURXQGZDWHU�H[LWLQJ�WKH�VLWH��
�
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TXDOLILHG�HQYLURQPHQWDO�HQJLQHHU�DQG�LQIRUP�WKH�FOLHQW�RU�WKHLU�UHSUHVHQWDWLYH��

�� 7KH� HQYLURQPHQWDO� HQJLQHHU� ZLOO� LQVSHFW� WKH� DUHD�� GHYHORS� DQG� LPSOHPHQW� DQ�
LQYHVWLJDWLRQ�WR�HVWDEOLVK�WKH�QDWXUH�DQG�H[WHQW�RI�WKH�LPSDFWHG�DUHD��WKLV�PD\�LQFOXGH�
LQWUXVLYH�VLWH�LQYHVWLJDWLRQ�DQG�ODERUDWRU\�DQDO\VLV�LQ�DFFRUGDQFH�ZLWK�/&50�RU�RWKHU�
UHOHYDQW�JXLGDQFH��

�� 8SRQ� HVWDEOLVKLQJ� WKH� SRWHQWLDO� DVVRFLDWHG� ULVNV� WR� WKH� LGHQWLILHG� UHFHSWRUV� DQG� LI�
QHFHVVDU\��DQ�DSSURSULDWH�UHPHGLDO�VWUDWHJ\�ZLOO�EH�GHYHORSHG�DQG�LPSOHPHQWHG��

�� 5HPHGLDO�ZRUNV�ZLOO�EH�DJUHHG�ZLWK�WKH�DSSURSULDWH�UHJXODWRU���
�
7KH�LPSDFWHG�DUHD�ZLOO�EH�YDOLGDWHG�DQG�D�UHSRUW�ZLOO�EH�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�/&50��
�
���� 9DOLGDWLRQ�RI�6RLOV�IRU�5H�8VH�
�
$Q\�H[FDYDWHG�VRLOV�IURP�WKH�VLWH��VXFK�DV�IURP�WKH�FRQYH\DQFH�URXWH��LV�WR�EH�VWRFNSLOHG�DQG�
VDPSOHG� DW� D� IUHTXHQF\� RI� RQH� VDPSOH� SHU� ���P�� RI�PDWHULDO�� 5HVXOWV� RI� DQDO\VLV�ZLOO� EH�
FRPSDUHG�ZLWK�WKH�/40�6�8/V�IRU�D�FRPPHUFLDO�XVH��6WRFNSLOHV�ZLOO�EH�TXDUDQWLQHG�XQWLO�LW�
KDV�EHHQ�GHPRQVWUDWHG�WKDW�UHVXOWV�RI�DQDO\VLV�DUH�EHORZ�WKH�UH�XVH�FULWHULD���
�
���� 2II�6LWH�'LVSRVDO��
�
7KH�GLVSRVDO�RI�DOO�ZDVWH�DULVLQJV�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�($¶V�7HFKQLFDO�*XLGDQFH�
1RWH�:0��µ*XLGDQFH�RQ�WKH�&ODVVLILFDWLRQ�DQG�$VVHVVPHQW�RI�:DVWH¶���VW�(GLWLRQ��0D\���������
�
���� 0RQLWRULQJ��
�
3ULRU� WR� ZRUNV� FRPPHQFLQJ� LQ� 3KDVH� $� DQG� %�� RQH� URXQG� RI� EDFNJURXQG� JURXQGZDWHU��
PRQLWRULQJ�ZLOO�EH�XQGHUWDNHQ�IURP�DOO�DYDLODEOH�ERUHKROHV�LQ�3KDVH�$�DQG�%��ERUHKROHV�%+�����
%+�����%+�����%+����DQG�%+������%DFNJURXQG�VDPSOHV�ZLOO�DOVR�EH�UHWULHYHG�IURP�WKH�35%�
JDWHV�SULRU�WR�ZRUNV�FRPPHQFLQJ�LQ�3KDVH�$�DQG�%��$OO�VDPSOHV�ZLOO�EH�DQDO\VHG�IRU�WKH�FULWHULD�
UHTXLUHG�LQ�SUHYLRXV�JDWH�PRQLWRULQJ�URXQGV��$�FRS\�RI�WKH�UHVXOWV�RI�DQDO\VLV�IURP�WKH������
DQQXDO�JDWH�PRQLWRULQJ�URXQG�LV�VKRZQ�LQ�$SSHQGL[�����
�
3KDVH�$�
0RQWKO\� PRQLWRULQJ� RI� ERUHKROHV� %+����� %+���� DQG� %+����� DQG� WKH� 35%� JDWHV� ZLOO� EH�
PDLQWDLQHG� WKURXJKRXW� FRQYH\DQFH� URXWH� H[FDYDWLRQ� ZRUNV�� DV� ORQJ� DV� ERUHKROHV� DUH�
DYDLODEOH�� ,W� LV� DFNQRZOHGJHG� WKDW� ERUHKROHV� ZLOO� EH� ORVW� DV� ZRUNV� SURJUHVV�� KRZHYHU� DOO�
UHDVRQDEOH�HIIRUWV�VKRXOG�EH�PDGH�WR�PDLQWDLQ�WKH�ERUHKROHV�IRU�DV�ORQJ�DV�SRVVLEOH��%RUHKROH�
PRQLWRULQJ� LV� LQWHQGHG�DV� DQ� µHDUO\�ZDUQLQJ¶� RI� SRWHQWLDO� FRQWDPLQDQW� UHPRELOLVDWLRQ� GXULQJ�
H[FDYDWLRQ�ZRUNV�DQG�WKH�LQFUHDVHG�IUHTXHQF\�RI�JDWH�PRQLWRULQJ�LV�GHVLJQHG�WR�YHULI\�WKDW�WKH�
WUHDWPHQW� JDWHV� DUH� VWLOO� ZRUNLQJ� HIIHFWLYHO\� WKURXJKRXW� H[FDYDWLRQ� ZRUNV�� 6KRXOG� QRQ�



�

&RQWDPLQDWLRQ�5LVN�$VVHVVPHQW��
DQG�6WUDWHJ\�
3KDVH�$�DQG�%�

<DOGLQJ�(QWHUSULVH�3DUN�
�

5HI��6WUDWHJ\��
<(3�3KDVH�
$	%��������

�

WĂŐĞ�ͮ�ϭϰ��
�

FRQIRUPDQFHV�DULVH��UHIHUHQFH�ZLOO�EH�PDGH�WR�WKH�µ35%�*DWH�DQG�*URXQGZDWHU�0RQLWRULQJ�
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�
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�
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EH�SUHSDUHG�DQG�ZLOO�FRPSULVH�WKH�IROORZLQJ��

�� $�EDFNJURXQG�WR�WKH�FRQVWUXFWLRQ�ZRUNV�DQG�GHWDLOV�RI�WKH�YHULILFDWLRQ�SURFHVV��
�� &KHPLFDO�DQG�ODERUDWRU\�DQDO\VLV�FHUWLILFDWHV��
�� :DVWH�WUDQVIHU�GRFXPHQWDWLRQ��
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PLANNING DECISION NOTICE 
 

APPLICANT: Mr Nick Young 

DEVELOPMENT TYPE: Large Maj Gen.Ind./Storage/Warehousing 

APPLICATION 
REFERENCE: 

19/504910/OUT 

PROPOSAL: Outline application for the redevelopment of the former 
syngenta works site to provide a new business park of 
up to 46,447 sqm of B1(c), B2 and B8 accommodation 
with associated access, parking and infrastructure 
works. (Access only being sought). 

 
ADDRESS: 

 
Former Syngenta Works, Hampstead Lane, Yalding, 
Kent,   

 
The Council hereby GRANTS permission/consent for the proposal referred to above subject to 
the following Condition(s): 
 
(1) No phase of the development hereby approved shall commence until approval of the 

following reserved matters has been obtained in writing from the local planning authority 
for that phase: 

  
 a) Scale     b) Layout     c) Appearance     d) Landscaping 
  

Mr Nick Young 
C/O DHA Planning 
FAO: Mr Matthew Woodhead 
Eclipse House 
Eclipse Park 
Sittingbourne Road 
Maidstone 
Kent 
ME14 3EN 
 



 

 

 

 Application for approval of the reserved matters shall be made to the local planning 
authority before the expiration of five years from the date of this permission. 

  
 The development hereby permitted shall be begun either before the expiration of five 

years from the date of this permission, or before the 
 expiration of two years from the date of approval of the last of the reserved matters to be 

approved, whichever is the later. 
  
 Reason: No such details have been submitted and in accordance with the provisions of 

Section 92 of the Town and Country Planning Act 1990. 
 
(2) The access points hereby permitted shall be carried out in accordance with drawing no. 

C11101 RevG including installation of the height barriers which shall be retained 
thereafter, and the visibility splays kept free of obstruction above a height of 1 metre. 
The eastern access shall only be used as an entrance to the site and the western 
access shall only be used as an exit except in times of emergency.  

  
 Reason: In the interests of highway safety. 
 
(3) The layout details submitted pursuant to condition 1 shall show no built form upon the 

areas defined as 'proposed new and enhancement planting zones', 'existing tree 
buffers', 'ecology zone', and 'conveyance route' as shown on the approved Constraints 
Plan (Drawing No.4092/SK04b). 

  
 Reason: To ensure the development accords with the site allocation policy, protects and 

enhances biodiversity, and provides a high-quality design. 
 
(4) The details of appearance submitted pursuant to condition 1 shall include: 
  
 a) Non-reflective materials and sensitive colouring. 
 b) Active frontages on prominent buildings. 
 c) The use of materials and articulation to break up the massing of buildings. 
 d) The use of vernacular materials including ragstone on either buildings or in boundary 

treatments. 
 e) High quality surfacing materials. 
  
 Reason: To ensure a high-quality appearance to the development. 
 
(5) The layout and appearance details submitted pursuant to condition 1 shall be designed 

to minimise the impact of any noise to nearby residential properties and shall 
demonstrate how they achieve that.  

  
 Reason: In the interest of residential amenity. 
 
 
 
 
 
 
 



 

 

 

(6) The landscape details submitted pursuant to condition 1 shall provide the following: 
  
 a) New native tree and shrub planting within the 'proposed new and enhancement 

planting zones', and 'existing tree buffers' around the boundaries of the site as shown on 
the approved Constraints Plan (Drawing No.4092/SK04b).  

 b) Native tree and shrub planting within the development areas to soften buildings and 
parking areas. 

  
 Reason: To ensure the development accords with the site allocation policy and to 

provide an appropriate setting.  
 
(7) The details submitted pursuant to condition 1 shall be carried out in accordance with the 

approved Flood Risk Assessment (FRA) by JBA Consulting, (Final Report dated 
September 2019 including the Model report dated August 2019) and include the 
following mitigation measures: 

  
 a) Finished floor levels of any commercial buildings shall be set no lower than 

13.70mAOD.  
 b) Provision of the flood conveyance channel including details and final levels.  
 c) Floodable voids beneath buildings. 
 d) Details of flood resilient trunking of utilities.  
  
 Reason: To reduce the risk of flooding to the proposed development and off-site. 
 
(8) No development shall take place until a detailed ecological mitigation and enhancement 

strategy for the 13ha of land to the south of the site has been submitted to and approved 
in writing by the Local Planning Authority which shall include the following:  

  
 a) Updated phase 1 survey.  
 b) Updated specific species surveys (if the current surveys are no longer valid).  
 c) Overview of mitigation to be implemented.  
 d) Detailed methodology to implement mitigation.  
 e) Maps identifying the receptor site and areas for the creation of new ponds 

designed specifically for GCN and reptiles.  
 f) Details for the creation and enhancement of wildlife corridors and hibernacula.  
 g) Details of interim management required until the site-wide management plan is 

implemented. 
 h) Details of on-going monitoring.  
 i) Timings of proposed works commensurate with any construction works.  
 j) Details of long-term management. 
  
 The strategy must be implemented as approved. 
  
 Reason: In the interest of biodiversity protection and enhancement. 
 
 
 
 
 



 

 

 

(9) No development shall take place until a Construction Management Plan and Code of 
Construction Practice has been submitted to and approved in writing by the local 
planning authority. The approved details shall be fully implemented. The construction of 
the development shall then be carried out in accordance with the approved Code of 
Construction Practice and BS5228 Noise Vibration and Control on Construction and 
Open Sites and the Control of dust from construction sites (BRE DTi Feb 2003) unless 
previously agreed in writing by the Local Planning Authority. 

  
 The code shall include:  
  
 a) An indicative programme for carrying out the works.  
 b) Measures to minimise the production of dust on the site(s).  
 c) Measures to minimise the noise (including vibration) generated by the 

construction process.  
 d) Measures to minimise light intrusion from the site(s).  
 e) Management of traffic visiting the site(s) including temporary parking or holding 

areas.  
 f) Provision of off-road parking for all site operatives.  
  
 Reason: In view of the scale of the development and in the interests of highway safety 

and local amenity. 
 
(10) No development, except for site preparation works, shall take place until a phasing plan 

for the whole site (development and landscaping) has been submitted to the Local 
Planning Authority and agreed in writing. The approved phasing plan shall be followed 
unless otherwise agreed in writing with the Local Planning Authority. 

  
 Reason: To ensure a suitable development of the site. 
 
(11) No development, except for site preparation works, shall take place until a monitoring 

and maintenance plan in respect of groundwater and the PRB gate sampling points, 
including a timetable of monitoring and submission of reports has been submitted to and 
approved in writing by the Local Planning Authority. Reports as specified in the approved 
plan, including details of any necessary contingency action arising from the monitoring, 
shall be submitted to, and approved in writing by the Local Planning Authority and the 
development shall be carried out in accordance with the approved details. 

  
 Reason: To ensure that the site does not pose any further risk to human health or the 

water environment by managing any on-going contamination issues and completing all 
necessary long-term remediation measures. This is in line with paragraph 174 of the 
NPPF. 

 
(12) No development shall take place on any phase of development, except for site 

preparation works, until details of the proposed slab levels of the buildings and roads 
together with the existing site levels relating to that phase have been submitted to and 
approved in writing by the Local Planning Authority, and the development shall be 
completed strictly in accordance with the approved levels. 

  
 Reason: In order to secure a satisfactory form of development. 
 



 

 

 

(13) No development shall take place on any phase of development, except for site 
preparation works, until a detailed sustainable surface water drainage scheme site has 
been submitted to and approved in writing by the local planning authority for that phase. 
The detailed drainage scheme shall demonstrate that the surface water generated by 
this development (for all rainfall durations and intensities up to and including the climate 
change adjusted critical 100-year storm) can be accommodated and disposed of without 
increase to flood risk on or off-site. 

  
 The drainage scheme shall also demonstrate (with reference to published guidance): 
  
 a) That silt and pollutants resulting from the site use can be adequately managed to 

ensure there is no pollution risk to receiving waters. 
 b) Appropriate operational, maintenance and access requirements for each drainage 

feature or SuDS component are adequately considered, including any proposed 
arrangements for future adoption by any public body or statutory undertaker. 

  
 The drainage scheme shall be implemented in accordance with the approved details. 
  
 Reason: To ensure the development is served by satisfactory arrangements for the 

disposal of surface water and to ensure that the development does not exacerbate the 
risk of on/off site flooding. These details and accompanying calculations are required 
prior to the commencement of the development as they form an intrinsic part of the 
proposal, the approval of which cannot be disaggregated from the carrying out of the 
rest of the development. 

 
(14) No development shall take place on any phase of development, except for site 

preparation works, until a strategy to deal with the potential risks associated with any 
contamination of the site has been submitted to, and approved in writing by, the Local 
Planning Authority for that phase. This strategy will include the following components:  

  
 1.  A preliminary risk assessment which has identified all previous uses potential 

contaminants associated with those uses a conceptual model of the site indicating 
sources, pathways and receptors and potentially unacceptable risks arising from 
contamination at the site.  

  
 2.  A site investigation scheme, based on (1) to provide information for a detailed 

assessment of the risk to all receptors that may be affected, including those off site.  
  
 3.  The results of the site investigation and the detailed risk assessment referred to in 

(2) and, based on these, an options appraisal and remediation strategy giving full details 
of the remediation measures required and how they are to be undertaken. 

  
 4.  A verification plan providing details of the data that will be collected in order to 

demonstrate that the works set out in the remediation strategy in (3) are complete and 
identifying any requirements for longer-term monitoring of pollutant linkages, 
maintenance and arrangements for contingency action.  

  
 The scheme shall be implemented as approved and any changes to these components 

require the written consent of the LPA.  
  



 

 

 

 Reason: To ensure that the development does not contribute to, or is not put at 
unacceptable risk from, or adversely affected by, unacceptable levels of water pollution 
in line with paragraph 174 of the National Planning Policy Framework (NPPF). 

 
(15) No development above slab level of any phase shall take place until a scheme of noise 

mitigation measures specifically in relation to delivery, loading and unloading has been 
submitted to and approved by the local planning authority for that phase. The scheme 
shall be designed to mitigate against the potential impact specified by a realistic 
assessment. The scheme shall include a noise management plan which shall include but 
not be limited to the following: 

  
 a) Delivery locations. 
 b) Measures to prevent vehicle idling. 
 c) Measures to minimise the use of reversing beepers. 
 d) Measures relating to the lowering of lorry tail lift flaps. 
 e) The use of plastic or rubber wheels for trolleys. 
 f) Measures to control the behaviour of operatives on site. 
 g) Complaint contact and recording details. 
 h) A review period for the noise mitigation and management measures. 
  
 The acoustic assessment approved in the outline planning application shall be revisited 

as the detailed application progresses to ensure that it is remains valid and mitigation is 
incorporated into the design of the facility. Once approved the mitigation scheme shall 
be retained and maintained to the satisfaction of the local planning authority. 

  
 Reason: In the interest of residential amenity. 
 
(16) No development above slab level of any phase shall take place until specific air quality 

mitigation measures, which shall include the type and location of electric vehicle 
charging infrastructure within parking areas, lorry trailer plug-ins, and cycle parking, have 
been submitted to and approved in writing by the local planning authority for that phase. 
The development shall be carried out in accordance with the approved details. 

  
 Reason: In the interests of limiting impacts upon air quality.  
 
(17) Within 3 months of the completion of the flood conveyance channel, a habitat creation 

plan for the 'ecology zone' as shown on the approved Constraints Plan (Drawing 
No.4092/SK04b) shall be submitted to and approved in writing by the Local Planning 
Authority, which shall include the following:  

  
 a) Map showing the habitats to be created.  
 b) Methodology to create and establish the habitats.  
 c) Timetable to create the habitats.  
 d) Details of who will be carrying out the works.  
 e) Details of how the habitats will be protected during construction.  
  
 The habitat creation plan must be implemented as approved. 
  
 Reason: In the interest of biodiversity enhancement. 
 



 

 

 

(18) Within 3 months of the completion of the flood conveyance channel, a long-term 
site-wide management plan for both the 'ecology zone' and for the 13ha of land to the 
south of the site shall be submitted to and approved in writing by the Local Planning 
Authority, which shall include the following:  

  
 a) Map showing area to be managed.  
 b) Overview of management to be implemented including aims and objectives. 
 c) Detailed management timetable to meet the aims and objectives.  
 d) Monitoring & review programme.  
 e) Details of who will be implementing management. 
  
 The habitat creation plan must be implemented as approved. 
  
 Reason: In the interest of biodiversity protection and enhancement. 
 
(19) The development shall not be occupied until a final 'Delivery & Route Management 

Strategy' with the aims of deterring and reducing the potential for any large HGV 
movements through Yalding village centre and to manage long vehicles exiting the site 
in the interest of safety at the nearby level crossing has been submitted to and approved 
in writing by the Local Planning Authority in consultation with the Highways Authority and 
Network Rail. It shall include details of the following:   

  
 a) A review of the 'black lorry' industrial estate signs on the A228 (to encourage vehicles 

to use the Maidstone Road), the B2162 (to keep heavy goods vehicles on the 
A21/A228), and Hunton Road/Pattenden Lane (to keep vehicles on the A229), to ensure 
that any large HGV movements through Yalding village centre are reduced/deterred and 
appropriate routes are signposted including any proposed changes to the signs. 

  
 b) Appropriate 'no HGV access' signs to the south and east of Yalding village centre to 

ensure that any large HGV movements through Yalding village centre are 
reduced/deterred and appropriate routes are signposted. 

  
 c) Site Access Signage - to direct all heavy goods vehicles westbound onto the 

Maidstone Road.  
  
 d) Site Access Signage - clearly stating 'no right turn for HGV's' exiting the site.  
  
 e) Measures to manage long vehicles exiting the site in the interest of safety at the 

nearby level crossing. 
  
 Reason: In the interests of highway safety and congestion. 
 
(20) The development shall not be occupied until a final site-wide 'Delivery Management 

Strategy' with the aim of minimising any noise and disturbance during night-time hours 
has been submitted to and approved in writing by the Local Planning Authority. 

  
 Reason: In the interests of minimising any impacts of noise to nearby residential 

properties.  
 



 

 

 

(21) The development shall not be occupied until the following off-site highways works have 
been provided in full: 

  
 a) Capacity improvements to the Maidstone Road/Hampstead Lane junction as 

shown on drawing no. 14949-H-01 RevP3. 
 b) The tactile paved crossing points as shown on drawing no. C11101 RevG.  
 c) Box junction markings at the level crossing. 
  
 Reason: In the interest of pedestrian and highway safety and mitigating traffic impacts. 
 
(22) The development shall not be occupied until site-wide Travel Plan for the development 

which follows the principles of the Framework Travel Plan has been submitted to and 
approved in writing by the local planning authority. The Travel Plan shall include 
objectives and modal-split targets, a programme of implementation and provision for 
monitoring, review and improvement. Thereafter, the Travel Plan shall be put into action 
and adhered to throughout the life of the development, or that of the Travel Plan itself, 
whichever is the shorter.  

  
 Reason: To promote sustainable transport use. 
 
(23) The development shall not be occupied until the extant hazardous substances consent 

at the application site has been formally revoked. 
  
 Reason: In the interests of protecting human health.  
 
(24) No building on any phase (or within an agreed implementation schedule) of the 

development hereby permitted shall be occupied until a Verification Report pertaining to 
the surface water drainage system, carried out by a suitably qualified professional, has 
been submitted to the Local Planning Authority which demonstrates the suitable 
modelled operation of the drainage system such that flood risk is appropriately 
managed, as approved by the Lead Local Flood Authority. The Report shall contain 
information and evidence (including photographs) of earthworks; details and locations of 
inlets, outlets and control structures; extent of planting; details of materials utilised in 
construction including subsoil, topsoil, aggregate and membrane liners; full as built 
drawings; topographical survey of 'as constructed' features; and an operation and 
maintenance manual for the sustainable drainage scheme as constructed. 

  
 Reason: To ensure that flood risks from development to the future users of the land and 

neighbouring land are minimised, together with those risks to controlled waters, property 
and ecological systems, and to ensure that the development as constructed is compliant 
with and subsequently maintained pursuant to the requirements of paragraph 165 of the 
National Planning Policy Framework. 

 
(25) No phase of the development shall be occupied until a verification report demonstrating 

the completion of works set out in the approved contamination remediation strategy and 
the effectiveness of the remediation for that phase has been submitted to and approved 
in writing, by the Local Planning Authority. The report shall include results of sampling 
and monitoring carried out in accordance with the approved verification plan to 
demonstrate that the site remediation criteria have been met.  

  



 

 

 

 Reason: To ensure that the site does not pose any further risk to human health or the 
water environment by demonstrating that the requirements of the approved verification 
plan have been met and that remediation of the site is complete. This is in line with 
paragraph 174 of the NPPF. 

 
(26) No building on any phase of the development hereby permitted shall be occupied until 

details of any plant (including ventilation, refrigeration and air conditioning) or ducting 
system to be used have been submitted to and approved in writing by the Local Planning 
Authority for that phase. The development shall be carried out in accordance with the 
approved details. After installation of the approved plant, no new plant or ducting system 
shall be used without the prior written consent of the Local Planning Authority. 

  
 Reason: In the interests of residential amenity 
 
(27) No building on any phase of the development hereby permitted shall be occupied until 

details of measures to deal with the emission of dust, odours or vapours arising from the 
building/use has been submitted to and approved in writing by the Local Planning 
Authority for that phase. Any equipment, plant or process provided or undertaken in 
pursuance if this condition shall be installed prior to the first use of the premises and 
shall be operated and retained in compliance with the approved scheme. 

  
 Reason: In the interests of residential amenity  
 
(28) No phase of development shall be occupied until a detailed lighting plan has been 

submitted to and approved in writing for that phase, which shall demonstrate it has been 
designed to minimise impact on biodiversity and is meeting the lighting principles set out 
in the Technical Briefing Note; Aspect Ecology; November 2019. The lighting plan must 
be implemented as approved. 

  
 Reason: In the interest of biodiversity protection. 
 
(29) No phase of the development involving operational buildings/uses shall be occupied until 

details of flood evacuation plans have been submitted to and approved in writing for that 
phase. The development shall be carried out in accordance with the approved details. 

  
 Reason: In the interests of safety. 
 
(30) If, during development of any phase, contamination not previously identified is found to 

be present at the site then no further development of that phase (unless otherwise 
agreed in writing with the Local Planning Authority) shall be carried out until a 
remediation strategy detailing how this contamination will be dealt with has been 
submitted to and approved in writing by the Local Planning Authority. The remediation 
strategy shall be implemented as approved.  

  
 Reason To ensure that the development does not contribute to, or is not put at 

unacceptable risk from, or adversely affected by, unacceptable levels of water pollution 
from previously unidentified contamination sources at the development site in line with 
paragraph 174 of the NPPF. 

 



 

 

 

(31) No new infiltration of surface water drainage into the ground is permitted other than with 
the written consent of the Local Planning Authority in consultation with the Environment 
Agency. The development shall be carried out in accordance with the approved details.  

  
 Reason: To ensure that the development does not contribute to, or is not put at 

unacceptable risk from, or adversely affected by, unacceptable levels of water pollution 
caused by mobilised contaminants in line with paragraph 174 of the NPPF. 

 
(32) Foundation designs using deep penetrative methods shall not be permitted other than 

with the express written consent of the Local Planning Authority in consultation with the 
Environment Agency, which may be given for those parts of the site where it has been 
demonstrated by a foundation risk assessment that there is no resultant unacceptable 
risk to groundwater. The development shall be carried out in accordance with the 
approved details.  

  
 Reason: To ensure that the development does not contribute to, or is not put at 

unacceptable risk from, or adversely affected by, unacceptable levels of water pollution 
caused by mobilised contaminants in line with paragraph 174 of the NPPF. 

 
(33) No lighting should be used within the flood conveyance/open space corridor or 

vegetated boundary buffers, which shall form light exclusion zones or 'dark corridors' to 
allow nocturnal/crepuscular fauna to move around the site. 

  
 Reason: In the interests of biodiversity protection.  
 
(34) The details submitted pursuant to condition 1 shall not exceed the following floorspace 

limits: 
  
 B1(c)/Class E(g)(iii) or B2 - no more than 19,943m2 combined 
 B8 uses - 26,504m2 
  
 Reason: To comply with the floorspace amounts assessed under the application. 
 
(35) All buildings shall achieve a Very Good BREEAM UK New Construction 2014 rating. A 

final certificate shall be issued to the Local Planning Authority for written approval to 
certify that at a Very Good BREEAM UK New Construction 2014 rating has been 
achieved within 6 months of the first occupation of any building. 

  
 Reason: To ensure a sustainable and energy efficient form of development. 
 
(36) Any buildings and associated land shall only be used for B1(c)/Class E(g)(iii), B2 or B8 

uses and for no other purpose (including any other purpose under Class E of the Town 
and Country Planning (Use Classes) Order 1987 (as amended) or permitted under the 
provisions of the Town and Country Planning (General Permitted Development) Order 
2015 (as amended)) or any statutory instrument revoking and re-enacting those Orders 
with or without modification; 

  
 Reason: To comply with the floorspace types assessed under the application and as 

other Class E uses may not be suitable at the site. 
 



 

 

 

(37) The development hereby permitted shall be carried out in accordance with drawing no. 
C11101 RevG (Site Entrance) and 4092/P100 (Site Location Plan). 

  
 Reason: For the purposes of clarity. 
 
(38) No development shall take place on any phase of development, except for site 

preparation works, until details of on-site foul drainage to demonstrate that the system 
will be resilient in times of flood, have been submitted to the Local Planning Authority 
and agreed in writing. The development shall be carried out in accordance with the 
approved details. 

  
 Reason: To ensure that the development does not result in unacceptable levels of water 

pollution in line with paragraph 174 of the National Planning Policy Framework (NPPF). 
 
(39) For the purposes of the above conditions, 'Site Preparation Works' means the following: 
  
 Demolition - Which means removal of Headwalls, Bunds, Culverts, Substation, Water 

Channels and the Eastern Fire Lagoon Structure. 
  
 Site Clearance - Which means removal of vegetation excluding that within the 'proposed 

new and enhancement planting zones', and 'existing tree buffers' around the boundaries 
of the site as shown on the approved Constraints Plan (Drawing No.4092/SK04b). 

  
 Formation of Haul Roads - Which means the laying of mats to run lorries and 

construction traffic over.  
  
 Safety Works - Which means the erection or enhancement of security fencing, hoarding, 

CCTV poles and any other HSE matters. 
  
 Reason: For the purposes of clarity 
 
Informative(s): 
 
(1) The applicant shall liaise with Network Rail to seek that the new lighting to be provided in 

the car park at Yalding Railway Station through S106 funding shall be environmentally 
sensitive so that it does not harmfully impact on neighbours and biodiversity. 

 
7KH�&RXQFLO¶V�DSSURDFK�WR�WKLV�DSSOLFDWLRQ� 
 
In accordance with paragraph 38 of the National Planning Policy Framework (NPPF), July 2021 
the Council takes a positive and proactive approach to development proposals focused on 
solutions. We work with applicants/agents in a positive and creative way by offering a 
pre-application advice service, where possible, suggesting solutions to secure a successful 
outcome and as appropriate, updating applicants / agents of any issues that may arise in the 
processing of their application.  
 
In this instance:  
 
The applicant/agent was advised of changes required to the application and these were agreed. 
The applicant/agent was provided with formal pre-application advice. 



 

 

 

The application was considered by the Planning Committee where the applicant/agent had the 
opportunity to speak to the Committee and promote the application. 
 
 

 
 
Please be advised that irrespective of whether your proposal requires planning 
permission or not, it may still require Building Regulation Approval. For more 
information on this please visit our website 
https://www.maidstone.gov.uk/home/primary-services/planning-and-building/primary-areas/build
ing-control 
 
 
IMPORTANT - YOUR ATTENTION IS DRAWN TO THE ATTACHED NOTES 
 

https://www.maidstone.gov.uk/home/primary-services/planning-and-building/primary-areas/building-control
https://www.maidstone.gov.uk/home/primary-services/planning-and-building/primary-areas/building-control


 

 

 

NOTIFICATION TO APPLICANT FOLLOWING REFUSAL OF PERMISSION OR GRANT OF 
PERMISSION SUBJECT TO CONDITIONS 

 
This decision does not give approval or consent that may be required under any act, bylaw, 
order or regulation other than Section 57 of the Town and Country Planning Act 1990.  
 
Appeals to the Secretary of State  
 
If you are aggrieved by the decision of your local planning authority (LPA) to refuse permission 
for the proposed development, or to grant it subject to Conditions, then you can appeal to the 
Secretary of State (SoS) under Section 78 of the Town and Country Planning Act 1990. Please 
VHH�³'HYHORSPHQW�7\SH´�RQ�SDJH���RI�WKH�GHFLVLRQ�QRWLFH�WR�LGHQWLI\�ZKLFK�W\SH�RI�DSSHDO�
is relevant.  
 

x If this is a decision on a planning application relating to the same or substantially the 
same land and development as is already the subject of an enforcement notice and if 
you want to appeal against the LPAs decision on your application, then you must do so 
within 28 days of the date of this notice.  

x  If an enforcement notice is served relating to the same or substantially the same land 
DQG�GHYHORSPHQW�DV�LQ�\RXU�DSSOLFDWLRQ�DQG�LI�\RX�ZDQW�WR�DSSHDO�DJDLQVW�WKH�/3$¶V�
decision on your application, then you must do so within 28 days of the date of service 
of the enforcement notice, or within 6 months [12 weeks in the case of a householder 
or minor commercial application decision] of the date of this notice, whichever period 
expires earlier.  

x If this is a decision to refuse planning permission for a Householder application or a 
Minor Commercial DSSOLFDWLRQ�DQG�\RX�ZDQW�WR�DSSHDO�WKH�/3$¶V�GHFLVLRQ��RU�DQ\�RI�WKH�
conditions imposed, then you must do so within 12 weeks of the date of this notice.  

x ,Q�DOO�RWKHU�FDVHV��\RX�ZLOO�QHHG�WR�VXEPLW�\RXU�DSSHDO�DJDLQVW�WKH�/3$¶V�GHFLVLRQ��RU�DQ\�
of the conditions imposed, within 6 months of the date of this notice.  

 
Appeals can be made online at: https://www.gov.uk/planning-inspectorate. 
If you are unable to access the online appeal form, please contact the Planning Inspectorate to 
obtain a paper copy of the appeal form on tel: 0303 444 5000. 
 
If you intend to submit an appeal that you would like examined by inquiry then you must notify 
the Local Planning Authority ( planningappeals@midkent.gov.uk ) and Planning Inspectorate 
(inquiryappeals@planninginspectorate.gov.uk) at least 10 days before submitting the appeal. 
Further details are on GOV.UK. 
 
The SoS can allow a longer period for giving notice of an appeal but will not normally be 
prepared to use this power unless there are special circumstances which excuse the delay in 
giving notice of appeal.  
 
The SoS need not consider an appeal if it seems to the SoS that the LPA could not have 
granted planning permission for the proposed development or could not have granted it without 

https://www.gov.uk/planning-inspectorate
mailto:planningappeals@midkent.gov.uk
mailto:inquiryappeals@planninginspectorate.gov.uk
https://www.gov.uk/government/collections/casework-dealt-with-by-inquiries


 

 

 

the conditions they imposed, having regard to the statutory requirements, to the provisions of 
any development order and to any directions given under a development order. 
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003 Remediation Areas and 
Phases

PHASE EXCAVATION AREAS DURATION

(WEEKS)

1

2

3

3A

4

5

Barrier Walls 0-15

1A,1B 16-49
2A1,2A2,2A3,2A4(DP),2A4(SH),2A5 50-69

3A-3D 70-76

2A6-2A7 77-95

2B-2C 96-11

Revisions

Rev. A 1.6.2006

Proposed activated 
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dW� ϭ͘ϱϴ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘Ϭϱ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘Ϭϰ
dW& ϭ͘ϱϰ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘Ϭϱ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘Ϭϰ
dW' ϭ͘ϱϬ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘Ϭϴϴ Ϭ͘ϬϮ Ϭ͘Ϭϭϰ Ϭ͘ϬϮϱ Ϭ͘Ϭϴ Ϭ͘Ϭϯϯ Ϭ͘Ϭϭϳ Ϭ͘Ϭϭ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘Ϭϱ Ϭ͘Ϭϱ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘Ϭϰ
dW, ϭ͘ϱϮϱ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘Ϭϯϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘Ϭϱ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘Ϭϰ
dW> ϭ͘Ϯϲ Ϭ͘ϳ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϭ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘Ϭϱ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘Ϭϰ
dWE Ϭ͘ϯϬ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘ϭϯϲ Ϭ͘Ϭϲϴ Ϭ͘Ϭϭ Ϭ͘Ϭϰϭ Ϭ͘ϭϰϲ Ϭ͘Ϭϭ Ϭ͘Ϭϯϯ Ϭ͘Ϭϭ Ϭ͘ϭϱ Ϭ͘ϭϰ Ϭ͘Ϯϰ Ϭ͘ϭϱ Ϭ͘Ϭϰ Ϭ͘Ϭϭ Ϭ͘ϭϱ

�ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
DϮϬͲd'Ͳ DϮϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϲ Ϭ͘Ϭϵϳ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
>DϮϵͲ��Ͳ >DϮϵ хϭ�ŵ ϭϬ Ϭ͘ϭϲϴ Ϭ͘ϬϬϯ Ϭ͘ϭϯϯ Ϭ͘ϭϮϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ Ϭ͘Ϭϭϱ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϱ Ϭ͘ϬϬϱϰ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮϱ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
DϮϵͬϯϬͲ��Ͳ DϮϵͬϯϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϵϮ Ϭ͘ϬϬϳϳ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EKϮϬͲd'Ͳ EKϮϬ хϭ�ŵ ϭϬ Ϭ͘ϲϭϴ Ϭ͘ϬϬϮϰϱ Ϭ͘Ϭϰϵϳϰ Ϭ͘ϴϴϵ Ϭ͘Ϭϱϳϯ Ϭ͘ϬϬϮϯϭ Ϭ͘Ϭϭϲϳ Ϭ͘Ϭϭϯϵ Ϭ͘Ϭϭϯϳ Ϭ͘Ϭϭϯϴ Ϭ͘ϬϬϯϳϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϯ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϴϰ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EϭϵͲd'ͲϬϲϬϱϬϴ Eϭϵ хϭŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲϵϳ Ϭ͘ϬϬϲ Ϭ͘ϬϬϰϳ Ϭ͘ϬϬϯϳϴ Ϭ͘ϬϮϭϳ Ϭ͘ϬϬϳϭϰ Ϭ͘ϬϬϵϳϭ Ϭ͘ϬϬϰϰϳ Ϭ͘ϬϬϯ Ϭ͘Ϭϱϭϵ Ϭ͘ϬϮϵϮ Ϭ͘ϭϭϴ Ϭ͘ϬϲϮ Ϭ͘ϬϬϴϵϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϰϲϳ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲ�ϬϬϭͲ
EϭϵͲd'ͲϬϲϬϱϬϴ Eϭϵ х^�d ϭϬ Ϭ͘ϴϴϱ Ϭ͘ϭϬϰ ϭ͘ϭϭϲϭ Ϭ͘ϯϱϲ Ϭ͘ϭϱϮ Ϭ͘ϬϱϲϮ Ϭ͘ϯϮϱ Ϭ͘ϭϭϭ Ϭ͘Ϭϵϱϵ Ϭ͘ϭϱϱ Ϭ͘Ϭϭϱϳ ϲ͘ϲϰ ϳ͘ϳϮ ϭϮ͘ϳ ϳ͘ϲϲ ϭ͘ϭϴ Ϭ͘ϬϬϵϴϮ ϱ͘ϭϲ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EKϭϵͲ��Ͳ EKϭϵ хϭŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϭϮϱ Ϭ͘ϬϮϵϱ Ϭ͘Ϭϳϲϲ Ϭ͘ϬϮϲϱ Ϭ͘ϭϭϭ Ϭ͘Ϭϲϭϲ Ϭ͘ϬϬϵϰ Ϭ͘Ϭϯϯϳ Ϭ͘ϬϴϯϮ Ϭ͘ϬϬϵϯ Ϭ͘ϬϮϱϲ Ϭ͘ϬϮ Ϭ͘Ϭϱϰϵ Ϭ͘Ϭϯϯϯ Ϭ͘ϬϬϰϯϴ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EϮϭŶǁͲ��ͬ'sͲ EϮϭŶǁ хϭŵ ϭϬ Ϭ͘ϭϵϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϰϯ Ϭ͘ϱϰ Ϭ͘Ϭϭϲ Ϭ͘ϬϬϰϮ Ϭ͘ϬϮϲ Ϭ͘ϬϬϰϳ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EϮϳƐǁͲ��Ͳ EϮϳƐǁ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘Ϭϭϭϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϭ Ϭ͘Ϭϯϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EDϮϴŶͲ��Ͳ EDϮϴŶ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϭϵ Ϭ͘ϬϬϳϰ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
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ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EDϮϴͬEϮϵͲ��Ͳ
ϬϭϭϬϬϴ EDϮϴͬEϮϵ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϱ Ϭ͘Ϭϭϰ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϰϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KWϮϭΘKϮϬͲ��Ͳ
ϬϳϭϮϬϳ KWϮϭͬKϮϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϱϵϯ Ϭ͘ϭϰϳ Ϭ͘Ϭϭϯ Ϭ͘Ϭϰϲ Ϭ͘ϬϬϳϭ Ϭ͘Ϭϯϲ Ϭ͘ϬϬϯ ϭ͘Ϯ Ϭ͘ϬϮϵ Ϭ͘Ϭϳϴ Ϭ͘Ϭϯϭ Ϭ͘ϭϭ Ϭ͘Ϭϵϱ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϮͲd'ͲϮϰϬϭϬϴ KϮϮ хϭ�ŵ ϭϬ Ϭ͘ϳϱ Ϭ͘ϬϬϯ Ϭ͘ϭϬϯ ϳ͘ϳϳ Ϭ͘ϬϬϵϲ Ϭ͘ϬϬϵϱ Ϭ͘Ϭϭϵ Ϭ͘Ϭϭϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϵ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϯͲ��ͲϮϴϬϭϬϴ KϮϯ хϭ�ŵ ϭϬ Ϭ͘ϯϵϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϵϵϭ Ϭ͘ϮϰϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϭ Ϭ͘Ϭϰϯ Ϭ͘Ϭϴϰ Ϭ͘ϬϮϯ Ϭ͘Ϭϰϴ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϱϲ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EKϮϰͲd'Ͳ EKϮϰ хϭ�ŵ ϭϬ Ϭ͘ϮϬϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘Ϭϳϭϱ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϱ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
�ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϰͲ��ͲϬϭϬϮϬϴ KϮϰ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϬϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϰϰ Ϭ͘ϬϬϳϯϱ Ϭ͘ϬϬϲϴϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϰͲd'ͲϬϭϬϮϬϴ KϮϰ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϬϲϴϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϴϲ Ϭ͘ϬϬϰϰϲ Ϭ͘ϬϬϲϬϭ Ϭ͘ϬϬϯϮϳ Ϭ͘ϬϭϳϮ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
�ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϱͲd'ͲϬϰϬϮϬϴ KϮϱ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲϴϳ Ϭ͘ϬϮϳϮ Ϭ͘Ϭϰϱϰ Ϭ͘ϬϬϵϰϯ Ϭ͘Ϭϵϱϳ Ϭ͘ϭϲϳ Ϭ͘Ϭϰϳ Ϭ͘Ϭϭϯϵ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϱͲ��ͲϬϰϬϮϬϴ KϮϱ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϮϬϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϲͲ��ͲϬϲϬϮϬϴ KϮϲ хϭ�ŵ ϭϬ Ϭ͘Ϯϯϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϴ Ϭ͘ϭϭ Ϭ͘ϬϬϱϱ Ϭ͘ϬϬϳϴ Ϭ͘ϬϬϯϰ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲ�ϬϬϭͲ
KϮϲͲd'ͲϬϲϬϮϬϴ KϮϲ х^�d ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϴϭ Ϭ͘ϬϬϳϱ Ϭ͘ϬϬϯ Ϭ͘ϬϭϮ Ϭ͘ϬϬϳϭ Ϭ͘ϬϬϯϯ Ϭ͘ϬϬϰϱ Ϭ͘ϬϬϲϮ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
�ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EKϮϲͲd'Ͳ EKϮϲ хϭ�ŵ ϭϬ Ϭ͘ϮϬϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϬϲ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϱ Ϭ͘Ϭϭϵ Ϭ͘ϬϬϱϮ Ϭ͘ϬϬϱϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϭĞͲd'Ͳ KϮϭĞ хϭ�ŵ ϭϬ Ϯ Ϭ͘ϬϬϱ Ϭ͘Ϭϴϰϱ Ϯ͘ϱϯ Ϭ͘ϬϮϲ Ϭ͘Ϭϵϰ Ϭ͘ϬϱϮ Ϭ͘ϰϮ Ϭ͘Ϭϵϯ Ϭ͘Ϯϱ Ϭ͘ϬϬϲϭ Ϭ͘Ϭϯ Ϭ͘ϬϮ Ϭ͘Ϯ Ϭ͘Ϭϯϭ Ϭ͘ϬϬϰ Ϭ͘ϬϬϰϴ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
EKϭϵͲ��Ͳ EKϭϵ хϭŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϭϮϱ Ϭ͘ϬϮϵϱ Ϭ͘Ϭϳϲϲ Ϭ͘ϬϮϲϱ Ϭ͘ϭϭϭ Ϭ͘Ϭϲϭϲ Ϭ͘ϬϬϵϰ Ϭ͘Ϭϯϯϳ Ϭ͘ϬϴϯϮ Ϭ͘ϬϬϵϯ Ϭ͘ϬϮϱϲ Ϭ͘ϬϮ Ϭ͘Ϭϱϰϵ Ϭ͘Ϭϯϯϯ Ϭ͘ϬϬϰϯϴ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϬͲ��ͬ'sͲ KϮϬ хϭŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲϱ Ϭ͘Ϭϲϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϬͲ��ͬ'sͲ KϮϬ хϭŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲϱ Ϭ͘Ϭϲϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KϮϳĞͲ��Ͳ KϮϳĞ хϭ�ŵ ϭϬ Ϭ͘ϭϮϳ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϱ Ϭ͘Ϭϭϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϴϴ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ



ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWYϭϵͲ'sͲ
ϭϵϬϴϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘ϴϳϱ Ϭ͘ϭϭ Ϭ͘ϲϯϳ ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϰϲ Ϭ͘ϴϯ Ϭ͘ϯϵ Ϭ͘ϮϮ ϭ͘ϴ Ϭ͘ϭϳ ϳ͘ϵ Ϯ͘ϱ ϲ͘Ϯ ϳ͘Ϯ Ϭ͘Ϯϴ Ϭ͘ϬϮϲ ϭ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWϭϴͬϭϵͲ
d'ͲϮϳϬϴϬϴ Wϭϴͬϭϵ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϲϴ Ϭ͘Ϭϵϯϰ Ϭ͘ϳϱ Ϭ͘ϬϭϮ Ϭ͘Ϭϭϳ Ϭ͘Ϭϳϱ Ϭ͘Ϭϭϯ Ϭ͘Ϭϭϲ Ϭ͘ϬϮϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϲ Ϭ͘Ϭϯϳ Ϭ͘ϭϰ Ϭ͘Ϭϲϵ Ϭ͘Ϭϭϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϳϴ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲWYϭϵͲd'Ͳ
ϮϭϬϱϬϴ WYϭϵ х^�d ϭϬ Ϭ͘Ϯϳϰ Ϭ͘ϭϭ Ϭ͘ϭϭϳ Ϭ͘ϰϴ Ϭ͘ϬϱϮ Ϭ͘ϵϳ Ϭ͘ϱϯ Ϭ͘Ϯϰ Ϭ͘ϭϳ Ϭ͘ϳϮ Ϭ͘ϬϬϱϳ Ϭ͘ϱ Ϭ͘Ϯϱϯ Ϭ͘ϱϰϴ Ϭ͘ϰϲϴ Ϭ͘Ϭϯϭϱ Ϭ͘ϬϬϲϭ Ϭ͘ϭϰϱ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲWϭϴͬϭϵͲ
d'ͲϮϳϬϴϬϴ Wϭϴͬϭϵ х^�d ϭϬ ϲ͘ϯ Ϭ͘Ϭϭ Ϭ͘ϲϲϯ ϭ͘ϬϮ Ϭ͘ϭϱ ϭ͘ϲ Ϭ͘ϯϴ Ϭ͘ϯϮ Ϭ͘Ϭϰϯ ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘ϱϴ Ϭ͘ϰϯ ϭ͘ϭ Ϭ͘ϱϳ Ϭ͘Ϭϵϳ Ϭ͘ϬϮϯ Ϭ͘ϳϭ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲWYϭϵͲd'Ͳ
ϮϭϬϱϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘Ϯϳϰ Ϭ͘ϭϭ Ϭ͘ϭϭϳ Ϭ͘ϰϴ Ϭ͘ϬϱϮ Ϭ͘ϵϳ Ϭ͘ϱϯ Ϭ͘Ϯϰ Ϭ͘ϭϳ Ϭ͘ϳϮ Ϭ͘ϬϬϱϳ Ϭ͘ϱ Ϭ͘Ϯϱϯ Ϭ͘ϱϰϴ Ϭ͘ϰϲϴ Ϭ͘Ϭϯϭϱ Ϭ͘ϬϬϲϭ Ϭ͘ϭϰϱ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲͲ
�ϬϬϭͲWϭϴͲ'sͲ
ϬϮϬϲϬϴ Wϭϴ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϭϰ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWYϭϵͲ'sͲ
ϭϵϬϴϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘ϴϳϱ Ϭ͘ϭϭ Ϭ͘ϲϯϳ ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϰϲ Ϭ͘ϴϯ Ϭ͘ϯϵ Ϭ͘ϮϮ ϭ͘ϴ Ϭ͘ϭϳ ϳ͘ϵ Ϯ͘ϱ ϲ͘Ϯ ϳ͘Ϯ Ϭ͘Ϯϴ Ϭ͘ϬϮϲ ϭ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWϭϴͬϭϵͲ
d'ͲϮϳϬϴϬϴ Wϭϴͬϭϵ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϲϴ Ϭ͘Ϭϵϯϰ Ϭ͘ϳϱ Ϭ͘ϬϭϮ Ϭ͘Ϭϭϳ Ϭ͘Ϭϳϱ Ϭ͘Ϭϭϯ Ϭ͘Ϭϭϲ Ϭ͘ϬϮϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϲ Ϭ͘Ϭϯϳ Ϭ͘ϭϰ Ϭ͘Ϭϲϵ Ϭ͘Ϭϭϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϳϴ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲWϭϴͬϭϵͲ
d'ͲϮϳϬϴϬϴ Wϭϴͬϭϵ х^�d ϭϬ ϲ͘ϯ Ϭ͘Ϭϭ Ϭ͘ϲϲϯ ϭ͘ϬϮ Ϭ͘ϭϱ ϭ͘ϲ Ϭ͘ϯϴ Ϭ͘ϯϮ Ϭ͘Ϭϰϯ ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘ϱϴ Ϭ͘ϰϯ ϭ͘ϭ Ϭ͘ϱϳ Ϭ͘Ϭϵϳ Ϭ͘ϬϮϯ Ϭ͘ϳϭ
ϯͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϭϵƐͲ��Ͳ WϭϵƐ хϭ�ŵ ϭϬ Ϭ͘ϭϲϱ Ϭ͘ϬϬϯ Ϭ͘ϲϭϮ Ϭ͘ϭϲϯ Ϭ͘Ϭϳϭ Ϭ͘ϭϭ Ϭ͘Ϭϲϯ Ϭ͘ϳϰ Ϭ͘ϭϱ ϭ͘ϯ Ϭ͘ϬϬϯ Ϭ͘ϯϭ Ϭ͘Ϭϵϳ Ϭ͘ϯϰ Ϭ͘ϯ Ϭ͘Ϭϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϰϲ
ϯͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
KWϮϭΘKϮϬͲ��Ͳ
ϬϳϭϮϬϳ KWϮϭͬKϮϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϱϵϯ Ϭ͘ϭϰϳ Ϭ͘Ϭϭϯ Ϭ͘Ϭϰϲ Ϭ͘ϬϬϳϭ Ϭ͘Ϭϯϲ Ϭ͘ϬϬϯ ϭ͘Ϯ Ϭ͘ϬϮϵ Ϭ͘Ϭϳϴ Ϭ͘Ϭϯϭ Ϭ͘ϭϭ Ϭ͘Ϭϵϱ Ϭ͘ϬϬϯϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϮŶͲd'Ͳ WϮϮŶ хϭ�ŵ ϭϬ Ϭ͘ϱϵϯ Ϭ͘ϬϬϯ Ϯ͘ϱϭ Ϭ͘ϱϵϵ Ϭ͘ϬϬϯ Ϭ͘ϵϱ Ϯϱ ϭ͘ϲ ϭ ϭϲ Ϭ͘ϬϬϯ Ϭ͘Ϭϯϭ Ϭ͘ϬϮ Ϭ͘ϭϮϮ Ϭ͘Ϭϯϱ Ϭ͘ϬϬϯϰ Ϭ͘Ϭϭϴ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϰǁͲd'Ͳ WϮϰǁ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϭϬϳϴ Ϭ͘ϬϮϯϱϴ Ϭ͘ϬϬϰϳ Ϭ͘ϯϵϱ Ϭ͘Ϭϵϵϱ Ϭ͘ϰϲϴ Ϭ͘Ϭϲϴϲ ϭ͘ϴϱ Ϭ͘ϬϬϯ Ϭ͘ϭϬϭ Ϭ͘Ϭϱϳϱ Ϭ͘ϭϰϰ Ϭ͘ϭϭϭ Ϭ͘Ϭϭϰϲ Ϭ͘ϬϬϯ Ϭ͘Ϭϳϯϱ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϳŶͲ��Ͳ WϮϳŶ хϭ�ŵ ϭϬ Ϭ͘ϭϳϰ Ϭ͘ϬϬϯ Ϭ͘ϬϮϮϲ Ϭ͘ϬϬϲ Ϭ͘ϬϬϯ Ϭ͘Ϭϯϯ Ϭ͘ϬϬϰϳϰ Ϭ͘ϬϬϵϭ Ϭ͘ϬϬϯ Ϭ͘ϬϱϬϳ Ϭ͘ϬϬϯ Ϭ͘ϬϮϰϱ Ϭ͘ϬϮ Ϭ͘Ϭϯϱϱ Ϭ͘Ϭϯ Ϭ͘ϬϬϯϰϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ



ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϲͲ��ͲϬϳϬϮϬϴ WϮϲ хϭ�ŵ ϭϬ Ϭ͘ϭϭϵ Ϭ͘ϬϬϯ Ϭ͘ϬϮϳϵ Ϭ͘ϬϬϲ Ϭ͘ϬϬϱ Ϭ͘Ϭϯϭϲ Ϭ͘ϬϰϬϵ Ϭ͘ϬϭϬϭ Ϭ͘ϬϬϵϵϭ Ϭ͘Ϭϳϵϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϱǁͲd'Ͳ WϮϱǁ хϭ�ŵ ϭϬ Ϭ͘ϭϰϭ ϭ͘ϱϲ Ϭ͘ϬϬϴϵϴ Ϭ͘ϬϬϴϵϭ Ϭ͘Ϭϲϴϲ Ϭ͘ϰϱϴ Ϭ͘ϭϮϮ Ϭ͘ϭϰϳ Ϭ͘Ϭϱϴϳ Ϭ͘ϴϵϱ Ϭ͘ϬϬϯ Ϭ͘Ϭϴϲϯ Ϭ͘ϬϮ Ϭ͘ϭϭϲ Ϭ͘Ϭϵϴϵ Ϭ͘ϬϭϮϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϰϵϵ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭDͲ�ϬϬϭͲ
WϮϭͲ��ͲϮϮϬϮϬϴ WϮϭ хϭ�ŵ ϭϬ Ϯ Ϭ͘ϬϬϴϳ Ϭ͘ϭϱϮ Ϯ͘ϴϵ Ϭ͘Ϭϭϰ Ϭ͘Ϯϳ Ϭ͘Ϭϳϯ Ϭ͘ϱϲ Ϭ͘Ϯϳ Ϯ͘ϰ Ϭ͘ϬϬϵ Ϭ͘ϭϰ Ϭ͘Ϭϯϰ Ϭ͘Ϯ Ϭ͘ϭϱ Ϭ͘ϬϬϱϳ Ϭ͘ϬϬϯϱ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭDͲ�ϬϬϭͲ
WϮϮͲ��ͲϮϮϬϮϬϴ WϮϮ� хϭ�ŵ ϭϬ Ϯ Ϭ͘Ϭϭ Ϭ͘Ϯϲϰ ϭϭ͘ϯ Ϭ͘ϬϬϴϵ Ϭ͘ϭϭ Ϭ͘Ϭϳϴ Ϭ͘ϲϲ Ϭ͘ϭϯ Ϭ͘ϬϬϰϴ Ϭ͘ϬϬϮ Ϭ͘Ϭϯϭ Ϭ͘ϬϮϭ Ϭ͘Ϯ Ϭ͘Ϭϯϲ Ϭ͘ϬϬϲϯ Ϭ͘ϬϬϬϵ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϳĐͲ��Ͳ WϮϳĐ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϭϮϯ Ϭ͘ϬϬϵϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯϱ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
WϮϬͲ��ͲϬϳϭϮϬϳ WϮϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϮϵ ϭ͘ϯϲϰ Ϭ͘ϰϰ Ϭ͘Ϭϭϳ Ϭ͘ϳϮ Ϭ͘Ϭϲ ϭ͘ϲ Ϭ͘Ϯϱ ϵϴ Ϭ͘ϬϬϯ Ϭ͘ϲϯ Ϭ͘ϭϱ Ϭ͘ϱ Ϭ͘ϱϱ Ϭ͘ϬϭϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϱϭ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϱͬϳͲ�х^�dͲ
�ϬϬϭͲWϮϮͲd'Ͳ WϮϮ� х^�d ϭϬ Ϭ͘Ϯ Ϭ͘ϬϬϯ Ϭ͘ϱϲϰ Ϭ͘ϯϮϭ Ϭ͘ϬϬϯ Ϭ͘ϭϳ ϭ͘Ϯ ϭ͘ϳ ϭ͘Ϯ Ϭ͘ϵϰ Ϭ͘ϬϬϯ Ϭ͘ϬϰϮ Ϭ͘Ϭϱϱ Ϭ͘ϭϰ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲ�ϬϬϭͲ
WϮϮͲd'ͲϮϭϬϮϬϴ WϮϮ� х^�d ϭϬ Ϯ Ϭ͘ϬϬϴϵ Ϭ͘Ϯϴ ϭ͘ϯϲϰ Ϭ͘ϬϬϳϴ Ϭ͘ϯϲ Ϭ͘Ϭϱϱ Ϯ͘ϴ Ϭ͘Ϭϭϳ ϭ͘ϱ Ϭ͘ϬϬϮ Ϭ͘Ϭϱϰ Ϭ͘ϬϮ Ϭ͘Ϯ Ϭ͘Ϭϱϴ Ϭ͘Ϭϭ Ϭ͘Ϭϭϵ Ϭ͘Ϭϯ
�ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲ�ϬϬϭͲ
WϮϭͲd'ͲϮϭϬϮϬϴ WϮϭ х^�d ϭϬ Ϯ Ϭ͘ϬϬϳϰ Ϭ͘Ϭϱϭϯ Ϭ͘ϵϴϲ Ϭ͘ϬϬϲϴ Ϭ͘ϯϯ Ϭ͘ϮϮ ϱ͘ϱ Ϭ͘Ϭϭϰ Ϭ͘ϱϳ Ϭ͘ϬϬϮ Ϭ͘Ϭϴϰ Ϭ͘ϬϮϵ Ϭ͘Ϯ Ϭ͘Ϭϴϰ Ϭ͘ϬϬϯ Ϭ͘ϬϬϬϵ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲtϬϬϭͲ
WϮϭͲd'ͲϮϭϬϮϬϴ WϮϭ х^�d ϭϬ ϲ͘Ϭϯ Ϭ͘ϬϬϰϱ ϭ͘Ϭϴϭ ϯϬ͘ϲϵ Ϭ͘Ϭϭϲ Ϭ͘ϴϰ Ϭ͘ϭϱ ϭ͘ϰ Ϭ͘ϯϭ Ϯ͘ϲ Ϭ͘ϬϬϲ Ϭ͘ϱϵ Ϭ͘ϭϱ Ϭ͘Ϯϭ Ϭ͘ϰϱ Ϭ͘Ϭϭϲ Ϭ͘ϬϬϬϵ Ϭ͘Ϭϲϰ
ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�х^�dͲ�ϬϬϭͲ
WKϮϳͲd'Ͳ WKϮϳ х^�d ϭϬ Ϭ͘ϭϴϰ Ϭ͘ϬϬϯ Ϭ͘Ϯϯϳ Ϭ͘ϬϬϲϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϬƐĞͲ��Ͳ
ϬϲϭϭϬϳ YϮϬƐĞ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϯϯ Ϭ͘Ϯϱ Ϭ͘ϬϬϯ Ϭ͘ϭϭ Ϭ͘Ϭϯ Ϭ͘Ϭϴϱ Ϭ͘Ϭϯ Ϭ͘Ϭϰ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϱ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘Ϭϯ
�ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϭŶĞͲ��Ͳ
ϬϲϭϭϬϳ YϮϭŶĞ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮϯ Ϭ͘ϯϲ Ϭ͘ϬϬϯ Ϭ͘Ϭϰ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘ϬϬϵ Ϭ͘ϬϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϰ Ϭ͘ϬϬϯ Ϭ͘ϬϬϵ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϭϵŶͲd'Ͳ
ϮϭϬϱϬϴ YϭϵŶ хϭ�ŵ ϭϬ Ϭ͘ϭϭϱ Ϭ͘ϬϬϯϴ Ϭ͘Ϭϭϳ Ϭ͘ϭϱϲ Ϭ͘ϬϬϲϱ Ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘Ϭϱϴ Ϭ͘Ϭϰϲ Ϭ͘Ϭϴϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϯϰ Ϭ͘ϬϮ Ϭ͘Ϭϰϰ Ϭ͘ϬϯϮ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϯ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͬϮ�ϯͲ
�хϭŵͲYϭϴͲ��Ͳ
ϯϬϬϱϬϴ Yϭϴ хϭ�ŵ ϭϬ Ϯ Ϭ͘ϬϬϮ Ϭ͘ϬϬϵϴ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϮ Ϭ͘ϬϮϳ Ϭ͘ϭϲ Ϭ͘ϬϬϰϲ Ϭ͘Ϭϭϲ Ϭ͘ϬϬϯϰ Ϭ͘ϬϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϯ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϬϵ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWYϭϵͲ'sͲ
ϭϵϬϴϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘ϴϳϱ Ϭ͘ϭϭ Ϭ͘ϲϯϳ ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϰϲ Ϭ͘ϴϯ Ϭ͘ϯϵ Ϭ͘ϮϮ ϭ͘ϴ Ϭ͘ϭϳ ϳ͘ϵ Ϯ͘ϱ ϲ͘Ϯ ϳ͘Ϯ Ϭ͘Ϯϴ Ϭ͘ϬϮϲ ϭ



ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϬǁͲ'sͲ
ϭϵϬϴϬϴ YϮϬ� хϭ�ŵ ϭϬ Ϭ͘ϭϵϯ Ϭ͘ϬϬϯ Ϭ͘ϬϵϮ Ϭ͘Ϭϲ Ϭ͘Ϭϳϳ Ϭ͘ϱϱ Ϭ͘ϭϯ Ϭ͘ϲϯ Ϭ͘ϭϳ Ϭ͘ϱϰ Ϭ͘ϬϬϯ ϭϬ ϭ͘ϴ ϱ͘ϰ ϵ͘ϯ Ϭ͘ϭϯ Ϭ͘Ϭϭϭ Ϭ͘ϯϴ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϭĐͲ'sͲ
ϭϵϬϴϬϴ YϮϭ� хϭ�ŵ ϭϬ Ϭ͘ϭϮ Ϭ͘Ϭϭϴ Ϭ͘Ϯϴϳ Ϭ͘ϬϮ Ϭ͘Ϭϱϰ Ϭ͘ϬϭϮ Ϭ͘ϬϯϮ Ϭ͘Ϭϰϱ Ϭ͘ϬϮϴ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϯ Ϭ͘ϲϲ Ϭ͘ϭϵ Ϭ͘ϱϭ Ϭ͘ϲϳ Ϭ͘ϬϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϴϰ
�ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲYϭϵƐͲ'sͲ
ϯϬϭϬϬϳ YϭϵƐ х^�d ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘ϬϬϲ Ϭ͘ϬϬϯ ϭ͘ϲϭ Ϭ͘ϰϰϱ ϵ͘ϲ Ϯ͘ϭϱ Ϯ͘ϯϭ Ϭ͘ϬϬϯ Ϯϵ͘ϯ ϯ͘ϱϱ ϭϭ͘ϳ Ϯϯ͘ϭ Ϭ͘Ϭϰ Ϭ͘ϬϬϯ Ϭ͘ϰϵ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲYZϭϵͲ'sͲ
ϯϭϭϬϬϳ YZϭϵ х^�d ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮϯ Ϭ͘ϬϮϵ Ϭ͘ϬϬϯ Ϭ͘ϰϭϰ Ϭ͘ϭ Ϭ͘ϯϰϵ Ϭ͘Ϭϲ Ϭ͘Ϭϰ Ϭ͘ϬϬϯ Ϭ͘ϯ Ϭ͘Ϯ Ϭ͘ϰ Ϭ͘ϯ Ϭ͘Ϭϭ Ϭ͘ϬϬϯ Ϭ͘ϭ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲYϮϬŶͲ'sͲ
ϯϭϭϬϬϳ YϮϬŶ х^�d ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϬϲ Ϭ͘Ϭϭϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ Ϭ͘ϬϮ Ϭ͘ϯϯϲ Ϭ͘Ϭϳ Ϭ͘ϬϮ Ϭ͘ϬϬϯ Ϭ͘ϰϰ Ϭ͘Ϭϵ Ϭ͘Ϯ Ϭ͘ϯϱ Ϭ͘ϬϬϰ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲYϮϬĞͲ'sͲ
ϬϭϭϭϬϳ YϮϬĞ х^�d ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϭϭ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϲϳ Ϭ͘Ϭϰ Ϭ͘ϰϮϰ Ϭ͘ϭ Ϭ͘Ϯϰϴ Ϭ͘ϬϬϯ Ϭ͘ϯϳ Ϭ͘Ϭϵ Ϭ͘Ϯϲ Ϭ͘ϯ Ϭ͘ϬϬϰ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲYZϮϬͲ'sͲ
ϬϮϭϭϬϳ YZϮϬ х^�d ϭϬ Ϭ͘Ϯϳ Ϭ͘ϬϬϯ Ϭ͘ϰϯ Ϭ͘ϱϯϮ Ϭ͘Ϭϰ Ϭ͘ϱϲ Ϭ͘ϮϮ Ϭ͘ϲϭϱ Ϭ͘Ϯ Ϭ͘ϲϱϱ Ϭ͘ϬϬϯ ϭ͘ϰϮ Ϭ͘ϲϲ ϭ͘ϰ ϭ͘ϮϮ Ϭ͘Ϭϱ Ϭ͘ϬϮ Ϭ͘Ϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϭϵŶͲd'Ͳ
ϮϭϬϱϬϴ YϭϵŶ хϭ�ŵ ϭϬ Ϭ͘ϭϭϱ Ϭ͘ϬϬϯϴ Ϭ͘Ϭϭϳ Ϭ͘ϭϱϲ Ϭ͘ϬϬϲϱ Ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘Ϭϱϴ Ϭ͘Ϭϰϲ Ϭ͘Ϭϴϵ Ϭ͘ϬϬϯ Ϭ͘Ϭϯϰ Ϭ͘ϬϮ Ϭ͘Ϭϰϰ Ϭ͘ϬϯϮ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�х^�dͲ
�ϬϬϭͲWYϭϵͲd'Ͳ
ϮϭϬϱϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘Ϯϳϰ Ϭ͘ϭϭ Ϭ͘ϭϭϳ Ϭ͘ϰϴ Ϭ͘ϬϱϮ Ϭ͘ϵϳ Ϭ͘ϱϯ Ϭ͘Ϯϰ Ϭ͘ϭϳ Ϭ͘ϳϮ Ϭ͘ϬϬϱϳ Ϭ͘ϱ Ϭ͘Ϯϱϯ Ϭ͘ϱϰϴ Ϭ͘ϰϲϴ Ϭ͘Ϭϯϭϱ Ϭ͘ϬϬϲϭ Ϭ͘ϭϰϱ
ϯͲdϯ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͬϮ�ϯͲ
�хϭŵͲYϭϴͲ��Ͳ
ϯϬϬϱϬϴ Yϭϴ хϭ�ŵ ϭϬ Ϯ Ϭ͘ϬϬϮ Ϭ͘ϬϬϵϴ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϮ Ϭ͘ϬϮϳ Ϭ͘ϭϲ Ϭ͘ϬϬϰϲ Ϭ͘Ϭϭϲ Ϭ͘ϬϬϯϰ Ϭ͘ϬϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϯ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϬϵ Ϭ͘Ϭϯ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲWYϭϵͲ'sͲ
ϭϵϬϴϬϴ WYϭϵ хϭ�ŵ ϭϬ Ϭ͘ϴϳϱ Ϭ͘ϭϭ Ϭ͘ϲϯϳ ϭ͘ϭϮ Ϭ͘ϭϵ Ϭ͘ϰϲ Ϭ͘ϴϯ Ϭ͘ϯϵ Ϭ͘ϮϮ ϭ͘ϴ Ϭ͘ϭϳ ϳ͘ϵ Ϯ͘ϱ ϲ͘Ϯ ϳ͘Ϯ Ϭ͘Ϯϴ Ϭ͘ϬϮϲ ϭ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϬǁͲ'sͲ
ϭϵϬϴϬϴ YϮϬ� хϭ�ŵ ϭϬ Ϭ͘ϭϵϯ Ϭ͘ϬϬϯ Ϭ͘ϬϵϮ Ϭ͘Ϭϲ Ϭ͘Ϭϳϳ Ϭ͘ϱϱ Ϭ͘ϭϯ Ϭ͘ϲϯ Ϭ͘ϭϳ Ϭ͘ϱϰ Ϭ͘ϬϬϯ ϭϬ ϭ͘ϴ ϱ͘ϰ ϵ͘ϯ Ϭ͘ϭϯ Ϭ͘Ϭϭϭ Ϭ͘ϯϴ
ϰͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲYϮϭĐͲ'sͲ
ϭϵϬϴϬϴ YϮϭ� хϭ�ŵ ϭϬ Ϭ͘ϭϮ Ϭ͘Ϭϭϴ Ϭ͘Ϯϴϳ Ϭ͘ϬϮ Ϭ͘Ϭϱϰ Ϭ͘ϬϭϮ Ϭ͘ϬϯϮ Ϭ͘Ϭϰϱ Ϭ͘ϬϮϴ Ϭ͘Ϭϰϯ Ϭ͘ϬϬϯ Ϭ͘ϲϲ Ϭ͘ϭϵ Ϭ͘ϱϭ Ϭ͘ϲϳ Ϭ͘ϬϮ Ϭ͘ϬϬϯ Ϭ͘Ϭϴϰ



ϰͲdϮ͘ϮͲ^ϭϰͲϮ�ϳͲ
�хϭŵͲ�ϬϬϭͲ
YϮϬͬϮϭͲ��Ͳ YϮϬͬϮϭ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϰϭϰ Ϭ͘ϬϭϬϮ Ϭ͘ϬϭϮ Ϭ͘ϬϬϲϴ Ϭ͘ϬϬϵϴ Ϭ͘ϬϬϰϵ Ϭ͘ϬϬϯ Ϭ͘ϬϬϰ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϮͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϮͬϰͲ�хϭŵͲ
�ϬϬϬϭͲZͬ^ϮϬͲ Zͬ^ϮϬ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϮϮ Ϭ͘ϬϴϬϵ Ϭ͘Ϯϰϱ Ϭ͘ϬϬϱϰ ϴ͘ϰ Ϭ͘ϵϯ Ϭ͘Ϭϴ Ϭ͘ϭϴ Ϭ͘Ϯϴ Ϭ͘ϬϬϯ Ϭ͘ϬϮϮ Ϭ͘ϬϮ Ϭ͘Ϭϰϳ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲZϮϬǁͲ'sͲ
ϬϲϭϭϬϳ ZϮϬǁ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϯ Ϭ͘ϬϮϯ Ϭ͘Ϯϳϯ Ϭ͘ϬϬϰ Ϭ͘ϮϬϳ Ϭ͘Ϭϱ Ϭ͘ϰ Ϭ͘Ϭϳ Ϭ͘Ϯϳϳ Ϭ͘ϬϬϯ Ϭ͘ϬϮ Ϭ͘ϬϮ Ϭ͘ϬϮϳ Ϭ͘Ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
�ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲZϮϭǁͲ��Ͳ
ϬϲϭϭϬϳ ZϮϭǁ хϭ�ŵ ϭϬ Ϭ͘ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϬϬϴ Ϭ͘Ϭϰ Ϭ͘ϬϬϯ Ϭ͘ϭϱϮ Ϭ͘Ϭϯ Ϭ͘ϭϳϴ Ϭ͘ϬϮ Ϭ͘ϭϲϲ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ Ϭ͘Ϭϯ Ϭ͘Ϭϵ Ϭ͘Ϭϰ Ϭ͘ϬϬϬϰ Ϭ͘ϬϬϯ Ϭ͘Ϭϯ
ϯͲdϮ͘ϮͲ^ϭϰͲ
Ϯ�ϰ;�WͿͲ�хϭŵͲ
�ϬϬϭͲZϮϮŶǁͲ
'sͲϬϲϭϭϬϳ ZϮϮŶǁ хϭ�ŵ ϭϬ Ϭ͘ϭ Ϭ͘ϬϬϲ Ϭ͘ϬϮϯ Ϭ͘ϭϯ Ϭ͘ϬϬϱ Ϭ͘Ϯϭϳ Ϭ͘Ϭϳ Ϭ͘ϯϭϵ Ϭ͘Ϭϳ Ϭ͘ϭϯ Ϭ͘ϬϬϯ Ϭ͘ϭ Ϭ͘Ϭϵ Ϭ͘Ϯϲ Ϭ͘ϭ Ϭ͘Ϭϭ Ϭ͘ϬϬϯ Ϭ͘Ϭϲ
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5HVXOWV�RI�$QDO\VLV�IURP�$GGLWLRQDO�7ULDO�3LWV�



(OHPHQW�0DWHULDOV�7HFKQRORJ\ 3���������������������

8QLW���'HHVLGH�3RLQW )���������������������

=RQH��

'HHVLGH�,QGXVWULDO�3DUN :��ZZZ�HOHPHQW�FRP

'HHVLGH

&+���8$

)RUWLWXGH�(QYLURQPHQWDO

$WWHQWLRQ��

'DWH��

<RXU�UHIHUHQFH��

2XU�UHIHUHQFH��

/RFDWLRQ��

'DWH�VDPSOHV�UHFHLYHG��

6WDWXV��

,VVXH��

WůĞĂƐĞ�ŝŶĐůƵĚĞ�Ăůů�ƐĞĐƚŝŽŶƐ�ŽĨ�ƚŚŝƐ�ƌĞƉŽƌƚ�ŝĨ�ŝƚ�ŝƐ�ƌĞƉƌŽĚƵĐĞĚ

���%�/RXJKEULFNODQG�5RDG
�5DWKULODQG

�&R�'RZQ
�,UHODQG

%7����$)

(OL]DEHWK�1HZEROG

��QG�)HEUXDU\������

<(3�<DOGLQJ�(QWHUSULVH�3DUN

7HVW�5HSRUW���������%DWFK��

<DOGLQJ�(QWHUSULVH�3DUN

��WK�-DQXDU\������

)LQDO�5HSRUW

3URMHFW�0DQDJHU

�

7ZHOYH�VDPSOHV�ZHUH�UHFHLYHG�IRU�DQDO\VLV�RQ���WK�-DQXDU\�������RI�ZKLFK�WHQ�ZHUH�VFKHGXOHG�IRU�DQDO\VLV���3OHDVH�ILQG�DWWDFKHG�RXU�7HVW�5HSRUW�
ZKLFK�VKRXOG�EH�UHDG�ZLWK�QRWHV�DW�WKH�HQG�RI�WKH�UHSRUW�DQG�VKRXOG�LQFOXGH�DOO�VHFWLRQV�LI�UHSURGXFHG��,QWHUSUHWDWLRQV�DQG�RSLQLRQV�DUH�RXWVLGH�WKH�

�VFRSH�RI�DQ\�DFFUHGLWDWLRQ��DQG�DOO�UHVXOWV�UHODWH�RQO\�WR�VDPSOHV�VXSSOLHG��
$OO�DQDO\VLV�LV�FDUULHG�RXW�RQ�DV�UHFHLYHG�VDPSOHV�DQG�UHSRUWHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH��5HVXOWV�DUH�QRW�VXUURJDWH�FRUUHFWHG��

$XWKRULVHG�%\�

%UXFH�/HVOLH�

(OHPHQW�0DWHULDOV�7HFKQRORJ\�(QYLURQPHQWDO�8.�/LPLWHG
5HJLVWHUHG�LQ�(QJODQG�DQG�:DOHV
5HJLVWHUHG�2IILFH���UG�)ORRU�'DYLGVRQ�%XLOGLQJ����6RXWKDPSWRQ�6WUHHW��/RQGRQ�:&�(��+$
&RPSDQ\�5HJLVWUDWLRQ�1R���������� ��RI���



&OLHQW�1DPH� 5HSRUW�� 6ROLG
5HIHUHQFH�
/RFDWLRQ� 6ROLGV��9 ��J�92&�MDU��- ���J�JODVV�MDU��7 SODVWLF�WXE
&RQWDFW�
(07�-RE�1R� �������

(07�6DPSOH�1R� ��� ���� ����� ����� ����� ����� ����� ����� ����� �����

6DPSOH�,' 73$ 73% 73& 73' 73( 73) 73* 73+ 73/ 731

'HSWK ���� ���� ���� ���� ���� ���� ���� ����� ���� ����

&2&�1R���PLVF

&RQWDLQHUV 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7

6DPSOH�'DWH ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

6DPSOH�7\SH 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO

%DWFK�1XPEHU � � � � � � � � � �

'DWH�RI�5HFHLSW ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

$UVHQLF�� ��� ���� ���� ���� ��� ���� ���� ���� ���� ��� ���� PJ�NJ 70���30��

&DGPLXP�� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ���� PJ�NJ 70���30��

&KURPLXP�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

&RSSHU�� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70���30��

/HDG�� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70���30��

0HUFXU\�� ��� ��� ���� ��� ���� ��� ��� ��� ��� ��� ���� PJ�NJ 70���30��

1LFNHO�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

6HOHQLXP�� �� �� � �� �� �� � �� �� �� �� PJ�NJ 70���30��

=LQF�� �� �� �� �� �� �� �� �� ��� �� �� PJ�NJ 70���30��

3$+�06

1DSKWKDOHQH�� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� ����� PJ�NJ 70��30�

$FHQDSKWK\OHQH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� PJ�NJ 70��30�

$FHQDSKWKHQH�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� PJ�NJ 70��30�

)OXRUHQH�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� PJ�NJ 70��30�

3KHQDQWKUHQH�� ���� ����� ����� ����� ����� ����� ���� ����� ���� ���� ����� PJ�NJ 70��30�

$QWKUDFHQH�� ����� ����� ����� ����� ����� ����� ���� ����� ����� ���� ����� PJ�NJ 70��30�

)OXRUDQWKHQH�� ���� ����� ����� ����� ����� ����� ���� ����� ���� ���� ����� PJ�NJ 70��30�

3\UHQH�� ���� ����� ����� ����� ����� ����� ���� ����� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�D�DQWKUDFHQH�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

&KU\VHQH�� ���� ����� ����� ����� ����� ����� ���� ����� ���� ���� ����� PJ�NJ 70��30�

%HQ]R�EN�IOXRUDQWKHQH�� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

%HQ]R�D�S\UHQH�� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

,QGHQR����FG�S\UHQH�� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

'LEHQ]R�DK�DQWKUDFHQH�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� PJ�NJ 70��30�

%HQ]R�JKL�SHU\OHQH�� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

3$+����7RWDO ��� ���� ���� ���� ���� ���� ���� ���� ���� ��� ���� PJ�NJ 70��30�

%HQ]R�E�IOXRUDQWKHQH ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

%HQ]R�N�IOXRUDQWKHQH ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� PJ�NJ 70��30�

3$+�6XUURJDWH���5HFRYHU\ �� �� �� �� �� �� �� �� ��� �� �� � 70��30�

0HWK\O�7HUWLDU\�%XW\O�(WKHU�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

%HQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

7ROXHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

(WK\OEHQ]HQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

P�S�;\OHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

R�;\OHQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

6XUURJDWH�5HFRYHU\�7ROXHQH�'� ��� ��� ��� �� �� ��� �� ��� �� �� �� � 70���30��

6XUURJDWH�5HFRYHU\���%URPRIOXRUREHQ]HQH �� �� �� �� �� �� �� �� �� �� �� � 70���30��

692&�7,&V 1' 1' 1' 1' 1' 1' 1' 1' 1' 1' 1RQH 70���30�

<DOGLQJ�(QWHUSULVH�3DUN
(OL]DEHWK�1HZEROG

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

/2'�/25 8QLWV 0HWKRG
1R�

(OHPHQW�0DWHULDOV�7HFKQRORJ\
)RUWLWXGH�(QYLURQPHQWDO
<(3�<DOGLQJ�(QWHUSULVH�3DUN

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���



&OLHQW�1DPH� 5HSRUW�� 6ROLG
5HIHUHQFH�
/RFDWLRQ� 6ROLGV��9 ��J�92&�MDU��- ���J�JODVV�MDU��7 SODVWLF�WXE
&RQWDFW�
(07�-RE�1R� �������

(07�6DPSOH�1R� ��� ���� ����� ����� ����� ����� ����� ����� ����� �����

6DPSOH�,' 73$ 73% 73& 73' 73( 73) 73* 73+ 73/ 731

'HSWK ���� ���� ���� ���� ���� ���� ���� ����� ���� ����

&2&�1R���PLVF

&RQWDLQHUV 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7

6DPSOH�'DWH ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

6DPSOH�7\SH 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO

%DWFK�1XPEHU � � � � � � � � � �

'DWH�RI�5HFHLSW ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

3HVWLFLGHV

2UJDQRFKORULQH�3HVWLFLGHV

$OGULQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

$OSKD�+&+��%+&� ��� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

%HWD�+&+��%+&� �� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� XJ�NJ 70���30�

&KORURWKDORQLO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

FLV�&KORUGDQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

'HOWD�+&+��%+&� ��� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� XJ�NJ 70���30�

'LHOGULQ ��� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� XJ�NJ 70���30�

(QGRVXOSKDQ�, ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

(QGRVXOSKDQ�,, ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

(QGRVXOSKDQ�VXOSKDWH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

(QGULQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

*DPPD�+&+��%+&� ��� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

+HSWDFKORU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

+HSWDFKORU�(SR[LGH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

+H[DFKORUREHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

,VRGULQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

R�S
�''( ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

R�S
�''7 ��� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

R�S
�0HWKR[\FKORU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

R�S
�7'( �� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

S�S
�''( ��� ��� ��� ��� ��� ��� �� �� ��� ��� ��� XJ�NJ 70���30�

S�S
�''7 ��� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

S�S
�0HWKR[\FKORU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

S�S
�7'( ��� ��� ��� ��� ��� ��� �� ��� ��� �� ��� XJ�NJ 70���30�

3HQGLPHWKDOLQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

3HUPHWKULQ�, ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

3HUPHWKULQ�,, ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

4XLQWR]HQH��3&1%� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

7HFQD]HQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

7HORGULQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

WUDQV�&KORUGDQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

7ULDGLPHIRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

7ULDOODWH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

7ULIOXUDOLQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

/2'�/25 8QLWV 0HWKRG
1R�

(OHPHQW�0DWHULDOV�7HFKQRORJ\
)RUWLWXGH�(QYLURQPHQWDO
<(3�<DOGLQJ�(QWHUSULVH�3DUN
<DOGLQJ�(QWHUSULVH�3DUN
(OL]DEHWK�1HZEROG

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���



&OLHQW�1DPH� 5HSRUW�� 6ROLG
5HIHUHQFH�
/RFDWLRQ� 6ROLGV��9 ��J�92&�MDU��- ���J�JODVV�MDU��7 SODVWLF�WXE
&RQWDFW�
(07�-RE�1R� �������

(07�6DPSOH�1R� ��� ���� ����� ����� ����� ����� ����� ����� ����� �����

6DPSOH�,' 73$ 73% 73& 73' 73( 73) 73* 73+ 73/ 731

'HSWK ���� ���� ���� ���� ���� ���� ���� ����� ���� ����

&2&�1R���PLVF

&RQWDLQHUV 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7

6DPSOH�'DWH ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

6DPSOH�7\SH 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO

%DWFK�1XPEHU � � � � � � � � � �

'DWH�RI�5HFHLSW ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

73+�&:*

$OLSKDWLFV

!&��&��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!&��&��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!&��&�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!&���&���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70��30��30��

!&���&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

!&���&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

!&���&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

7RWDO�DOLSKDWLFV�&���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� PJ�NJ 70��70���30��30���30��

$URPDWLFV

!&��(&��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!(&��(&��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!(&��(&���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70���30��

!(&���(&���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� PJ�NJ 70��30��30��

!(&���(&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

!(&���(&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

!(&���(&���� �� �� �� �� �� �� �� �� �� �� �� PJ�NJ 70��30��30��

7RWDO�DURPDWLFV�&������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� PJ�NJ 70��70���30��30���30��

7RWDO�DOLSKDWLFV�DQG�DURPDWLFV�&����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� PJ�NJ 70��70���30��30���30��

1DWXUDO�0RLVWXUH�&RQWHQW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� � 30��30�

<DOGLQJ�(QWHUSULVH�3DUN
(OL]DEHWK�1HZEROG

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

/2'�/25 8QLWV 0HWKRG
1R�

(OHPHQW�0DWHULDOV�7HFKQRORJ\
)RUWLWXGH�(QYLURQPHQWDO
<(3�<DOGLQJ�(QWHUSULVH�3DUN

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���



&OLHQW�1DPH� 692&�5HSRUW�� 6ROLG
5HIHUHQFH�
/RFDWLRQ�
&RQWDFW�
(07�-RE�1R� �������

(07�6DPSOH�1R� ��� ���� ����� ����� ����� ����� ����� ����� ����� �����

6DPSOH�,' 73$ 73% 73& 73' 73( 73) 73* 73+ 73/ 731

'HSWK ���� ���� ���� ���� ���� ���� ���� ����� ���� ����
&2&�1R���PLVF

&RQWDLQHUV 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7
6DPSOH�'DWH ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
6DPSOH�7\SH 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO

%DWFK�1XPEHU � � � � � � � � � �
'DWH�RI�5HFHLSW ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

692&�06
3KHQROV

��&KORURSKHQRO�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��0HWK\OSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��1LWURSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
����'LFKORURSKHQRO�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
����'LPHWK\OSKHQRO ��� ��� ��� ��� ��� ��� ��� �� ��� ��� ��� XJ�NJ 70���30�
������7ULFKORURSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
������7ULFKORURSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��&KORUR���PHWK\OSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��0HWK\OSKHQRO ��� ��� ��� ��� ��� ��� ��� �� ��� ��� ��� XJ�NJ 70���30�
��1LWURSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
3HQWDFKORURSKHQRO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
3KHQRO�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�

3$+V
��&KORURQDSKWKDOHQH�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��0HWK\OQDSKWKDOHQH�� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� XJ�NJ 70���30�

3KWKDODWHV
%LV���HWK\OKH[\O��SKWKDODWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�
%XW\OEHQ]\O�SKWKDODWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�
'L�Q�EXW\O�SKWKDODWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�
'L�Q�2FW\O�SKWKDODWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�
'LHWK\O�SKWKDODWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�
'LPHWK\O�SKWKDODWH�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� XJ�NJ 70���30�

2WKHU�692&V
����'LFKORUREHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
������7ULFKORUREHQ]HQH�� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� XJ�NJ 70���30�
����'LFKORUREHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� XJ�NJ 70���30�
����'LFKORUREHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� XJ�NJ 70���30�
��1LWURDQLOLQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
����'LQLWURWROXHQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
����'LQLWURWROXHQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��1LWURDQLOLQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��%URPRSKHQ\OSKHQ\OHWKHU�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��&KORURDQLOLQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��&KORURSKHQ\OSKHQ\OHWKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
��1LWURDQLOLQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
$]REHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
%LV���FKORURHWKR[\�PHWKDQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
%LV���FKORURHWK\O�HWKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
&DUED]ROH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
'LEHQ]RIXUDQ�� ��� ��� ��� ��� ��� ��� �� ��� �� ��� ��� XJ�NJ 70���30�
+H[DFKORUREHQ]HQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
+H[DFKORUREXWDGLHQH�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
+H[DFKORURF\FORSHQWDGLHQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
+H[DFKORURHWKDQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
,VRSKRURQH�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
1�QLWURVRGL�Q�SURS\ODPLQH�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
1LWUREHQ]HQH�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30�
6XUURJDWH�5HFRYHU\���)OXRURELSKHQ\O ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� � 70���30�
6XUURJDWH�5HFRYHU\�S�7HUSKHQ\O�G�� �� ��� ��� �� �� ��� ��� ��� ��� ��� �� � 70���30�

<DOGLQJ�(QWHUSULVH�3DUN
(OL]DEHWK�1HZEROG

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
DEEUHYLDWLRQV�DQG�DFURQ\PV

/2'�/25 8QLWV 0HWKRG
1R�

(OHPHQW�0DWHULDOV�7HFKQRORJ\
)RUWLWXGH�(QYLURQPHQWDO
<(3�<DOGLQJ�(QWHUSULVH�3DUN

4)�30�������Y��
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&OLHQW�1DPH� 92&�5HSRUW�� 6ROLG
5HIHUHQFH�
/RFDWLRQ�
&RQWDFW�
(07�-RE�1R� �������

(07�6DPSOH�1R� ��� ���� ����� ����� ����� ����� ����� ����� ����� �����

6DPSOH�,' 73$ 73% 73& 73' 73( 73) 73* 73+ 73/ 731

'HSWK ���� ���� ���� ���� ���� ���� ���� ����� ���� ����
&2&�1R���PLVF

&RQWDLQHUV 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7 9�-�7
6DPSOH�'DWH ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������
6DPSOH�7\SH 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO 6RLO

%DWFK�1XPEHU � � � � � � � � � �
'DWH�RI�5HFHLSW ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

92&�06
'LFKORURGLIOXRURPHWKDQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

0HWK\O�7HUWLDU\�%XW\O�(WKHU�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

&KORURPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

9LQ\O�&KORULGH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70��B$�30��

%URPRPHWKDQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

&KORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

7ULFKORURIOXRURPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORURHWKHQH������'&(��� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

'LFKORURPHWKDQH��'&0��� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

WUDQV�����'LFKORURHWKHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

FLV�����'LFKORURHWKHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORURSURSDQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

%URPRFKORURPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

&KORURIRUP�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORURSURSHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

&DUERQ�WHWUDFKORULGH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

%HQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

7ULFKORURHWKHQH��7&(��� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

����'LFKORURSURSDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

'LEURPRPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

%URPRGLFKORURPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

FLV�����'LFKORURSURSHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

7ROXHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

WUDQV�����'LFKORURSURSHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

7HWUDFKORURHWKHQH��3&(��� �� �� �� �� �� �� �� �� �� � �� XJ�NJ 70���30��

����'LFKORURSURSDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

'LEURPRFKORURPHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LEURPRHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

&KORUREHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

��������7HWUDFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

(WK\OEHQ]HQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

P�S�;\OHQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

R�;\OHQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

6W\UHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70��B$�30��

%URPRIRUP �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

,VRSURS\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

��������7HWUDFKORURHWKDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

%URPREHQ]HQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULFKORURSURSDQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

3URS\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

��&KORURWROXHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULPHWK\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

��&KORURWROXHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

WHUW�%XW\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULPHWK\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

VHF�%XW\OEHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

��,VRSURS\OWROXHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORUREHQ]HQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

����'LFKORUREHQ]HQH�� �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

Q�%XW\OEHQ]HQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

����'LFKORUREHQ]HQH�� �� �� �� �� �� �� �� �� � �� �� XJ�NJ 70���30��

����'LEURPR���FKORURSURSDQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

������7ULFKORUREHQ]HQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

+H[DFKORUREXWDGLHQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��

1DSKWKDOHQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� XJ�NJ 70���30��

������7ULFKORUREHQ]HQH �� �� �� �� �� �� �� �� �� �� �� XJ�NJ 70���30��
6XUURJDWH�5HFRYHU\�7ROXHQH�'� ��� ��� ��� �� �� ��� �� ��� �� �� �� � 70���30��
6XUURJDWH�5HFRYHU\���%URPRIOXRUREHQ]HQH �� �� �� �� �� �� �� �� �� �� �� � 70���30��

<DOGLQJ�(QWHUSULVH�3DUN
(OL]DEHWK�1HZEROG

3OHDVH�VHH�DWWDFKHG�QRWHV�IRU�DOO�
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1R�

(OHPHQW�0DWHULDOV�7HFKQRORJ\
)RUWLWXGH�(QYLURQPHQWDO
<(3�<DOGLQJ�(QWHUSULVH�3DUN
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1R�

$QDO\VLV 5HDVRQ

������� � ���� ��� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ���� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ����� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

������� � ���� ����� (3+��*52��3$+��692&��92& 6DPSOH�KROGLQJ�WLPH�H[FHHGHG

3OHDVH�QRWH�WKDW�RQO\�VDPSOHV�WKDW�DUH�GHYLDWLQJ�DUH�PHQWLRQHG�LQ�WKLV�UHSRUW���,I�QR�VDPSOHV�DUH�OLVWHG�LW�LV�EHFDXVH�QRQH�ZHUH�GHYLDWLQJ�
2QO\�DQDO\VHV�ZKLFK�DUH�DFFUHGLWHG�DUH�UHFRUGHG�DV�GHYLDWLQJ�LI�VHW�FULWHULD�DUH�QRW�PHW�
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73/
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73%

73&
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73(
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/RFDWLRQ� <DOGLQJ�(QWHUSULVH�3DUN
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(OHPHQW�0DWHULDOV�7HFKQRORJ\
&OLHQW�1DPH� )RUWLWXGH�(QYLURQPHQWDO
5HIHUHQFH� <(3�<DOGLQJ�(QWHUSULVH�3DUN

4)�30��������Y� 3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG ��RI���
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$V�VXUIDFH�ZDWHUV�UHTXLUH�GLIIHUHQW�VDPSOH�SUHSDUDWLRQ�WR�JURXQGZDWHUV�WKH�ODERUDWRU\�PXVW�EH�LQIRUPHG�RI�WKH�ZDWHU�W\SH�ZKHQ�VXEPLWWLQJ�VDPSOHV�

:KHUH�0LQHUDO�2LO�RU�)DWV��2LOV�DQG�*UHDVH�LV�TXRWHG��WKLV�UHIHUV�WR�7RWDO�$OLSKDWLFV�&���&���

$OO VDPSOHV VKRXOG EH VXEPLWWHG WR WKH ODERUDWRU\ LQ VXLWDEOH FRQWDLQHUV ZLWK VXIILFLHQW LFH SDFNV WR VXVWDLQ DQ DSSURSULDWH WHPSHUDWXUH IRU WKH
UHTXHVWHG DQDO\VLV� 7KH WHPSHUDWXUH RI VDPSOH UHFHLSW LV UHFRUGHG RQ WKH FRQILUPDWLRQ VFKHGXOHV LQ RUGHU WKDW WKH FOLHQW FDQ PDNH DQ LQIRUPHG
GHFLVLRQ�DV�WR�ZKHWKHU�WHVWLQJ�VKRXOG�VWLOO�EH�XQGHUWDNHQ�

6XUURJDWH FRPSRXQGV DUH DGGHG GXULQJ WKH SUHSDUDWLRQ SURFHVV WR PRQLWRU UHFRYHU\ RI DQDO\WHV� +RZHYHU ORZ UHFRYHU\ LQ VRLOV LV RIWHQ GXH WR SHDW�
FOD\ RU RWKHU RUJDQLF ULFK PDWULFHV� )RU ZDWHUV WKLV FDQ EH GXH WR R[LGDQWV� VXUIDFWDQWV� RUJDQLF ULFK VHGLPHQWV RU UHPHGLDWLRQ IOXLGV� $FFHSWDEOH
OLPLWV IRU PRVW RUJDQLF PHWKRGV DUH �� � ���� DQG IRU 92&V DUH �� � ����� :KHQ VXUURJDWH UHFRYHULHV DUH RXWVLGH WKH SHUIRUPDQFH FULWHULD EXW
WKH�DVVRFLDWHG�$4&�SDVVHV�WKLV�LV�DVVXPHG�WR�EH�GXH�WR�PDWUL[�HIIHFW���5HVXOWV�DUH�QRW�VXUURJDWH�FRUUHFWHG�

$�GLOXWLRQ�VXIIL[�LQGLFDWHV�D�GLOXWLRQ�KDV�EHHQ�SHUIRUPHG�DQG�WKH�UHSRUWHG�UHVXOW�WDNHV�WKLV�LQWR�DFFRXQW���1R�IXUWKHU�FDOFXODWLRQ�LV�UHTXLUHG�

:KHUH DQDO\WHV KDYH EHHQ IRXQG LQ WKH EODQN� WKH VDPSOH ZLOO EH WUHDWHG LQ DFFRUGDQFH ZLWK RXU ODERUDWRU\ SURFHGXUH IRU GHDOLQJ ZLWK FRQWDPLQDWHG
EODQNV�

:KHUH�DQ�0&(576�UHSRUW�KDV�EHHQ�UHTXHVWHG��\RX�ZLOO�EH�QRWLILHG�ZLWKLQ����KRXUV�RI�DQ\�VDPSOHV�WKDW�KDYH�EHHQ�LGHQWLILHG�DV�EHLQJ�RXWVLGH�RXU�
0&(576�VFRSH���$V�YDOLGDWLRQ�IRU�'LR[LQV�DQG�)XUDQV�DQG�'LR[LQ�OLNH�3&%V�KDV�EHHQ�SHUIRUPHG�RQ�;$'���5HVLQ��RQO\�VDPSOHV�ZKLFK�XVH�WKLV�
UHVLQ�ZLOO�EH�ZLWKLQ�RXU�0&(576�VFRSH�

:KHUH�DSSURSULDWH�SOHDVH�PDNH�VXUH�WKDW�RXU�GHWHFWLRQ�OLPLWV�DUH�VXLWDEOH�IRU�\RXU�QHHGV��LI�WKH\�DUH�QRW��SOHDVH�QRWLI\�XV�LPPHGLDWHO\�

6XIILFLHQW�DPRXQW�RI�VDPSOH�PXVW�EH�UHFHLYHG�WR�FDUU\�RXW�WKH�WHVWLQJ�VSHFLILHG���:KHUH�DQ�LQVXIILFLHQW�DPRXQW�RI�VDPSOH�KDV�EHHQ�UHFHLYHG�WKH�
WHVWLQJ�PD\�QRW�PHHW�WKH�UHTXLUHPHQWV�RI�RXU�DFFUHGLWHG�PHWKRGV��DV�VXFK�DFFUHGLWDWLRQ�PD\�EH�UHPRYHG�

1HJDWLYH�1HXWUDOL]DWLRQ�3RWHQWLDO��13��YDOXHV�DUH�REWDLQHG�ZKHQ�WKH�YROXPH�RI�1D2+�����1��WLWUDWHG��S+������LV�JUHDWHU�WKDQ�WKH�YROXPH�RI�+&O���1��
WR�UHGXFH�WKH�S+�RI�WKH�VDPSOH�WR�������������$Q\�QHJDWLYH�13�YDOXHV�DUH�FRUUHFWHG�WR���

7KH�FDOFXODWLRQ�RI�3\ULWH�FRQWHQW�DVVXPHV�WKDW�DOO�R[LGLVDEOH�VXOSKLGHV�SUHVHQW�LQ�WKH�VDPSOH�DUH�S\ULWH���7KLV�PD\�QRW�EH�WKH�FDVH���7KH�FDOFXODWLRQ�
PD\�EH�DQ�RYHUHVLWLPDWH�ZKHQ�RWKHU�VXOSKLGHV�VXFK�DV�%DULWH��%DULXP�6XOSKDWH��DUH�SUHVHQW�

:$7(56

3OHDVH�QRWH�ZH�DUH�QRW�D�8.�'ULQNLQJ�:DWHU�,QVSHFWRUDWH��':,��$SSURYHG�/DERUDWRU\��
,62����� DFFUHGLWDWLRQ DSSOLHV WR VXUIDFH ZDWHU DQG JURXQGZDWHU DQG XVXDOO\ RQH RWKHU PDWUL[ ZKLFK LV DQDO\VLV VSHFLILF� DQ\ RWKHU OLTXLGV DUH
RXWVLGH�RXU�VFRSH�RI�DFFUHGLWDWLRQ�

,I�\RX�KDYH�QRW�DOUHDG\�GRQH�VR��SOHDVH�VHQG�XV�D�SXUFKDVH�RUGHU�LI�WKLV�LV�UHTXLUHG�E\�\RXU�FRPSDQ\�

:KHUH�DSSURSULDWH�SOHDVH�PDNH�VXUH�WKDW�RXU�GHWHFWLRQ�OLPLWV�DUH�VXLWDEOH�IRU�\RXU�QHHGV��LI�WKH\�DUH�QRW��SOHDVH�QRWLI\�XV�LPPHGLDWHO\��

$OO DQDO\VLV LV UHSRUWHG RQ D GU\ ZHLJKW EDVLV XQOHVV VWDWHG RWKHUZLVH� /LPLWV RI GHWHFWLRQ IRU DQDO\VHV FDUULHG RXW RQ DV UHFHLYHG VDPSOHV DUH QRW
PRLVWXUH FRQWHQW FRUUHFWHG� 5HVXOWV DUH QRW VXUURJDWH FRUUHFWHG� 6DPSOHV DUH GULHG DW ���& ���& XQOHVV RWKHUZLVH VWDWHG� 0RLVWXUH FRQWHQW IRU
&(1�/HDFKDWH�WHVWV�DUH�GULHG�DW�����&����&���$VK�VDPSOHV�DUH�GULHG�DW����&����&�

:KHUH�0LQHUDO�2LO�RU�)DWV��2LOV�DQG�*UHDVH�LV�TXRWHG��WKLV�UHIHUV�WR�7RWDO�$OLSKDWLFV�&���&���

:KHUH�D�&(1������=(52�+HDGVSDFH�92&�WHVW�KDV�EHHQ�FDUULHG�RXW��D������UDWLR�RI�ZDWHU�WR�ZHW��DV�UHFHLYHG��VRLO�KDV�EHHQ�XVHG�

��$VEHVWRV�LQ�$VEHVWRV�&RQWDLQLQJ�0DWHULDOV��$&0V��LV�GHWHUPLQHG�E\�UHIHUHQFH�WR�+6*�����7KH�6XUYH\�*XLGH���$SSHQGL[�����$&0V�LQ�EXLOGLQJV�
OLVWHG�LQ�RUGHU�RI�HDVH�RI�ILEUH�UHOHDVH�

127(6�72�$&&203$1<�$//�6&+('8/(6�$1'�5(32576
�������

3OHDVH�QRWH�ZH�DUH�RQO\�0&(576�DFFUHGLWHG��8.�VRLOV�RQO\��IRU�VDQG��ORDP�DQG�FOD\�DQG�DQ\�RWKHU�PDWUL[�LV�RXWVLGH�RXU�VFRSH�RI�DFFUHGLWDWLRQ�

:KHUH DQ 0&(576 UHSRUW KDV EHHQ UHTXHVWHG� \RX ZLOO EH QRWLILHG ZLWKLQ �� KRXUV RI DQ\ VDPSOHV WKDW KDYH EHHQ LGHQWLILHG DV EHLQJ RXWVLGH RXU
0&(576 VFRSH� $V YDOLGDWLRQ KDV EHHQ SHUIRUPHG RQ FOD\� VDQG DQG ORDP� RQO\ VDPSOHV WKDW DUH SUHGRPLQDQWO\ WKHVH PDWULFHV� RU FRPELQDWLRQV
RI WKHP ZLOO EH ZLWKLQ RXU 0&(576 VFRSH� ,I VDPSOHV DUH QRW RQH RI D FRPELQDWLRQ RI WKH DERYH PDWULFHV WKH\ ZLOO QRW EH PDUNHG DV 0&(576
DFFUHGLWHG�
,W LV DVVXPHG WKDW \RX KDYH WDNHQ UHSUHVHQWDWLYH VDPSOHV RQ VLWH DQG UHTXLUH DQDO\VLV RQ D UHSUHVHQWDWLYH VXEVDPSOH� 6WRQHV ZLOO JHQHUDOO\ EH
LQFOXGHG�XQOHVV�ZH�DUH�UHTXHVWHG�WR�UHPRYH�WKHP��

$OO VDPSOHV ZLOO EH GLVFDUGHG RQH PRQWK DIWHU WKH GDWH RI UHSRUWLQJ� XQOHVV ZH DUH LQVWUXFWHG WR WKH FRQWUDU\� $VEHVWRV VDPSOHV DUH UHWDLQHG IRU �
PRQWKV�

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���
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0HDVXUHPHQW�8QFHUWDLQW\

&XVWRPHU�3URYLGHG�,QIRUPDWLRQ

'DWD LV RQO\ UHSRUWHG LI WKH ODERUDWRU\ LV FRQILGHQW WKDW WKH GDWD LV D WUXH UHIOHFWLRQ RI WKH VDPSOHV DQDO\VHG� 'DWD LV RQO\ UHSRUWHG DV DFFUHGLWHG ZKHQ
DOO WKH UHTXLUHPHQWV RI RXU 4XDOLW\ 6\VWHP KDYH EHHQ PHW� ,Q FHUWDLQ FLUFXPVWDQFHV ZKHUH DOO WKH UHTXLUHPHQWV RI WKH 4XDOLW\ 6\VWHP KDYH QRW EHHQ
PHW� IRU LQVWDQFH LI WKH DVVRFLDWHG $4& KDV IDLOHG� WKH UHDVRQ LV IXOO\ LQYHVWLJDWHG DQG GRFXPHQWHG� 7KH VDPSOH GDWD LV WKHQ HYDOXDWHG DORQJVLGH
WKH�RWKHU�TXDOLW\�FRQWURO�FKHFNV�SHUIRUPHG�GXULQJ�DQDO\VLV�WR�GHWHUPLQH�LWV�VXLWDELOLW\��)ROORZLQJ�WKLV�HYDOXDWLRQ��SURYLGHG�WKH�VDPSOH�UHVXOWV�KDYH�QRW�
EHHQ HIIHFWHG� WKH GDWD LV UHSRUWHG EXW DFFUHGLWDWLRQ LV UHPRYHG� ,W LV D 8.$6 UHTXLUHPHQW IRU GDWD QRW UHSRUWHG DV DFFUHGLWHG WR EH FRQVLGHUHG
LQGLFDWLYH�RQO\��EXW�WKLV�GRHV�QRW�PHDQ�WKH�GDWD�LV�QRW�YDOLG��
:KHUH SRVVLEOH� DQG LI UHTXHVWHG� VDPSOHV ZLOO EH UH�H[WUDFWHG DQG D UHYLVHG UHSRUW LVVXHG ZLWK DFFUHGLWHG UHVXOWV� 3OHDVH GR QRW KHVLWDWH WR FRQWDFW
WKH�ODERUDWRU\�LI�IXUWKHU�GHWDLOV�DUH�UHTXLUHG�RI�WKH�FLUFXPVWDQFHV�ZKLFK�KDYH�OHG�WR�WKH�UHPRYDO�RI�DFFUHGLWDWLRQ�
/DERUDWRU\�UHFRUGV�DUH�NHSW�IRU�D�SHULRG�RI�QR�OHVV�WKDQ���\HDUV�

�������

5(32576�)520�7+(�6287+�$)5,&$�/$%25$725<

$Q\�PHWKRG�QXPEHU�QRW�SUHIL[HG�ZLWK�6$�KDV�EHHQ�XQGHUWDNHQ�LQ�RXU�8.�ODERUDWRU\�XQOHVV�UHSRUWHG�DV�VXEFRQWUDFWHG�

0HDVXUHPHQW�XQFHUWDLQW\�GHILQHV�WKH�UDQJH�RI�YDOXHV�WKDW�FRXOG�UHDVRQDEO\�EH�DWWULEXWHG�WR�WKH�PHDVXUHG�TXDQWLW\��7KLV�UDQJH�RI�YDOXHV�KDV�QRW�
EHHQ�LQFOXGHG�ZLWKLQ�WKH�UHSRUWHG�UHVXOWV���8QFHUWDLQW\�H[SUHVVHG�DV�D�SHUFHQWDJH�FDQ�EH�SURYLGHG�XSRQ�UHTXHVW�

6DPSOH�,'�DQG�GHSWK�LV�LQIRUPDWLRQ�SURYLGHG�E\�WKH�FXVWRPHU�

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ��RI���
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2& 2XWVLGH�&DOLEUDWLRQ�5DQJH

0DWUL[�(IIHFW

1R�)LEUHV�'HWHFWHG

$4&�6DPSOH

%ODQN�6DPSOH

&OLHQW�6DPSOH

7ULS�%ODQN�6DPSOH

$4&�IDLOXUH��DFFUHGLWDWLRQ�KDV�EHHQ�UHPRYHG�IURP�WKLV�UHVXOW��LI�DSSURSULDWH��VHH�
1RWH
�RQ�SUHYLRXV�SDJH�

5HVXOWV�DERYH�FDOLEUDWLRQ�UDQJH��WKH�UHVXOW�VKRXOG�EH�FRQVLGHUHG�WKH�PLQLPXP�YDOXH���7KH�DFWXDO�UHVXOW�FRXOG�EH�VLJQLILFDQWO\�
KLJKHU�

$QDO\VLV�VXEFRQWUDFWHG�WR�DQ�(OHPHQW�0DWHULDOV�7HFKQRORJ\�DSSURYHG�ODERUDWRU\�

6DPSOHV�DUH�GULHG�DW����&����&

6XVSHFWHG�FDUU\�RYHU

/LPLW�RI�'HWHFWLRQ��/LPLW�RI�5HSRUWLQJ��LQ�OLQH�ZLWK�,62�������DQG�0&(576

1R�$VEHVWRV�'HWHFWHG�

1RQH�'HWHFWHG��XVXDOO\�UHIHUV�WR�92&�DQG�692&�7,&V��

1R�'HWHUPLQDWLRQ�3RVVLEOH

&DOLEUDWHG�DJDLQVW�D�VLQJOH�VXEVWDQFH

6XUURJDWH�UHFRYHU\�RXWVLGH�SHUIRUPDQFH�FULWHULD��7KLV�PD\�EH�GXH�WR�D�PDWUL[�HIIHFW�

5HVXOWV�H[SUHVVHG�RQ�DV�UHFHLYHG�EDVLV�

,62�������8.$6�5HI�1R��������DFFUHGLWHG���8.�

,62�������6$1$6�5HI�1R�7������DFFUHGLWHG���6RXWK�$IULFD

,QGLFDWHV�DQDO\WH�IRXQG�LQ�DVVRFLDWHG�PHWKRG�EODQN�

'LOXWLRQ�UHTXLUHG�

0&(576�DFFUHGLWHG�

1RW�DSSOLFDEOH

$%%5(9,$7,216�DQG�$&521<06�86('

4)�30�������Y��
3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG

$OO�VROLG�UHVXOWV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV�XQOHVV�VWDWHG�RWKHUZLVH� ���RI���
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7HVW�0HWKRG�1R� 'HVFULSWLRQ
3UHS�0HWKRG�

1R���LI�
DSSURSULDWH�

'HVFULSWLRQ

,62
�����

�8.$6�6
$1$6�

0&(576�
�8.�VRLOV�
RQO\�

$QDO\VLV�GRQH�
RQ�$V�5HFHLYHG�
�$5��RU�'ULHG�

�$'�

5HSRUWHG�RQ�
GU\�ZHLJKW�
EDVLV

30� *UDYLPHWULF�PHDVXUHPHQW�RI�1DWXUDO�0RLVWXUH�&RQWHQW�DQG���0RLVWXUH�&RQWHQW�DW�HLWKHU�
���&�RU�����&��&DOFXODWLRQ�EDVHG�RQ�,62������������(��DQG�%6������������ 30� 1R�SUHSDUDWLRQ�LV�UHTXLUHG� $5

70� 0RGLILHG�86(3$�����'�Y�������PHWKRG�IRU�WKH�VROYHQW�H[WUDFWLRQ�DQG�GHWHUPLQDWLRQ�RI�
3$+V�E\�*&�06�� 30� (QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�

GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG� $5 zĞƐ

70� 0RGLILHG�86(3$�����'�Y�������PHWKRG�IRU�WKH�VROYHQW�H[WUDFWLRQ�DQG�GHWHUPLQDWLRQ�RI�
3$+V�E\�*&�06�� 30� (QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�

GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG� <HV $5 zĞƐ

70�
0RGLILHG�����%�Y�������PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�RI�VROYHQW�([WUDFWDEOH�3HWUROHXP�
+\GURFDUERQV��(3+��ZLWKLQ�WKH�UDQJH�&��&���E\�*&),'��)RU�ZDWHUV�WKH�VROYHQW�H[WUDFWV�
GLVVROYHG�SKDVH�SOXV�D�VKHHQ�LI�SUHVHQW�

30��30��
(QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG�)UDFWLRQDWLRQ�LQWR�DOLSKDWLF�DQG�DURPDWLF�IUDFWLRQV�XVLQJ�D�
5DSLG�7UDFH�63(�

<HV $5 zĞƐ

70��70�� SOHDVH�UHIHU�WR�70��DQG�70���IRU�PHWKRG�GHWDLOV 30��30���30�� SOHDVH�UHIHU�WR�30��30���DQG�30���IRU�PHWKRG�GHWDLOV $5 zĞƐ

70��70�� SOHDVH�UHIHU�WR�70��DQG�70���IRU�PHWKRG�GHWDLOV 30��30���30�� SOHDVH�UHIHU�WR�30��30���DQG�30���IRU�PHWKRG�GHWDLOV <HV $5 zĞƐ

70�� 0RGLILHG�86(3$�����%�Y��������4XDQWLWDWLYH�'HWHUPLQDWLRQ�RI�9RODWLOH�2UJDQLF�
&RPSRXQGV��92&V��E\�+HDGVSDFH�*&�06� 30�� 0RGLILHG�86�(3$�PHWKRG�����$�Y��������3UHSDUDWLRQ�RI�VROLG�DQG�OLTXLG�VDPSOHV�IRU�*&�

KHDGVSDFH�DQDO\VLV��� $5 zĞƐ

70�� 0RGLILHG�86(3$�����%�Y��������4XDQWLWDWLYH�'HWHUPLQDWLRQ�RI�9RODWLOH�2UJDQLF�
&RPSRXQGV��92&V��E\�+HDGVSDFH�*&�06� 30�� 0RGLILHG�86�(3$�PHWKRG�����$�Y��������3UHSDUDWLRQ�RI�VROLG�DQG�OLTXLG�VDPSOHV�IRU�*&�

KHDGVSDFH�DQDO\VLV��� <HV $5 zĞƐ

70�� 0RGLILHG�86(3$�����'�Y��������4XDQWLWDWLYH�GHWHUPLQDWLRQ�RI�6HPL�9RODWLOH�2UJDQLF�
FRPSRXQGV��692&V��E\�*&�06�� 30� (QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�

GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG� $5 zĞƐ

70�� 0RGLILHG�86(3$�����'�Y��������4XDQWLWDWLYH�GHWHUPLQDWLRQ�RI�6HPL�9RODWLOH�2UJDQLF�
FRPSRXQGV��692&V��E\�*&�06�� 30� (QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�

GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG� <HV $5 zĞƐ

(OHPHQW�0DWHULDOV�7HFKQRORJ\ 0HWKRG�&RGH�$SSHQGL[

4)�30��������Y�� 3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG ���RI���
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7HVW�0HWKRG�1R� 'HVFULSWLRQ
3UHS�0HWKRG�

1R���LI�
DSSURSULDWH�

'HVFULSWLRQ

,62
�����

�8.$6�6
$1$6�

0&(576�
�8.�VRLOV�
RQO\�

$QDO\VLV�GRQH�
RQ�$V�5HFHLYHG�
�$5��RU�'ULHG�

�$'�

5HSRUWHG�RQ�
GU\�ZHLJKW�
EDVLV

70��

'HWHUPLQDWLRQ�RI�7UDFH�0HWDOV�E\�,&3�2(6��,QGXFWLYHO\�&RXSOHG�3ODVPD�±�2SWLFDO�
(PLVVLRQ�6SHFWURPHWU\���:$7(56�E\�0RGLILHG�86(3$�0HWKRG��������5HY�������������
0RGLILHG�(3$�0HWKRG�����%��5HY����'HF�������0RGLILHG�%6�(1�,62�������������
62,/6�E\�0RGLILHG�86(3�����%��5HY����'HF�������0RGLILHG�(3$�0HWKRG�����%��5HY����
'HF�����

30�� $FLG�GLJHVWLRQ�RI�GULHG�DQG�JURXQG�VROLG�VDPSOHV�XVLQJ�$TXD�5HJLD�UHIOX[HG�DW��������&��
6DPSOHV�FRQWDLQLQJ�DVEHVWRV�DUH�QRW�GULHG�DQG�JURXQG� <HV $' zĞƐ

70��

0RGLILHG�86�(3$�PHWKRG�����%�Y��������'HWHUPLQDWLRQ�RI�*DVROLQH�5DQJH�2UJDQLFV�
�*52��LQ�WKH�FDUERQ��FKDLQ�UDQJH�RI�&�����E\�KHDGVSDFH�*&�),'��07%(�E\�*&),'�FR�
HOXWHV�ZLWK���PHWK\OSHQWDQH�LI�SUHVHQW�DQG�WKHUHIRUH�FDQ�JLYH�D�IDOVH�SRVLWLYH��3RVLWLYH�
07%(�UHVXOWV�ZLOO�EH�UH�UXQ�XVLQJ�*&�06�WR�GRXEOH�FKHFN��ZKHQ�UHTXHVWHG�

30�� 0RGLILHG�86�(3$�PHWKRG�����$�Y��������3UHSDUDWLRQ�RI�VROLG�DQG�OLTXLG�VDPSOHV�IRU�*&�
KHDGVSDFH�DQDO\VLV� $5 zĞƐ

70��

0RGLILHG�86�(3$�PHWKRG�����%�Y��������'HWHUPLQDWLRQ�RI�*DVROLQH�5DQJH�2UJDQLFV�
�*52��LQ�WKH�FDUERQ��FKDLQ�UDQJH�RI�&�����E\�KHDGVSDFH�*&�),'��07%(�E\�*&),'�FR�
HOXWHV�ZLWK���PHWK\OSHQWDQH�LI�SUHVHQW�DQG�WKHUHIRUH�FDQ�JLYH�D�IDOVH�SRVLWLYH��3RVLWLYH�
07%(�UHVXOWV�ZLOO�EH�UH�UXQ�XVLQJ�*&�06�WR�GRXEOH�FKHFN��ZKHQ�UHTXHVWHG�

30�� 0RGLILHG�86�(3$�PHWKRG�����$�Y��������3UHSDUDWLRQ�RI�VROLG�DQG�OLTXLG�VDPSOHV�IRU�*&�
KHDGVSDFH�DQDO\VLV� <HV $5 zĞƐ

70�� 0RGLILHG�86�(3$�PHWKRG�����'�Y��������3HVWLFLGHV�DQG�KHUELFLGHV�E\�*&�06 30� (QG�RYHU�HQG�H[WUDFWLRQ�RI�VROLG�VDPSOHV�IRU�RUJDQLF�DQDO\VLV��7KH�VROYHQW�PL[�YDULHV�
GHSHQGLQJ�RQ�DQDO\VLV�UHTXLUHG� $5 zĞƐ

70��B$ 0RGLILHG�86(3$�����%�Y��������4XDQWLWDWLYH�'HWHUPLQDWLRQ�RI�9RODWLOH�2UJDQLF�
&RPSRXQGV��9LQ\O�&KORULGH�	�6W\UHQH�E\�+HDGVSDFH�*&�06� 30�� 0RGLILHG�86�(3$�PHWKRG�����$�Y��������3UHSDUDWLRQ�RI�VROLG�DQG�OLTXLG�VDPSOHV�IRU�*&�

KHDGVSDFH�DQDO\VLV��� $5 zĞƐ

(OHPHQW�0DWHULDOV�7HFKQRORJ\ 0HWKRG�&RGH�$SSHQGL[

4)�30��������Y�� 3OHDVH�LQFOXGH�DOO�VHFWLRQV�RI�WKLV�UHSRUW�LI�LW�LV�UHSURGXFHG ���RI���
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Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781

Zone 3

Deeside Industrial Park W: www.element.com

Deeside

CH5 2UA

Fortitude Environmental

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Bruce Leslie 

Please include all sections of this report if it is reproduced

38B Loughbrickland Road 
Rathriland 
Co Down 
Ireland 
BT34 5AF

Elizabeth Newbold

10th January, 2022

YEP

Test Report 21/20047 Batch 1

YEP

15th December, 2021

Final Report

Project Manager

1

Ten samples were received for analysis on 15th December, 2021 of which ten were scheduled for analysis.  Please find attached our Test Report 
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the 
scope of any accreditation, and all results relate only to samples supplied.  
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Authorised By:

Element Materials Technology Environmental UK Limited
Registered in England and Wales
Registered Office: 3rd Floor Davidson Building, 5 Southampton Street, London WC2E 7HA
Company Registration No: 11371415 1 of 10



Client Name: Report : Liquid
Reference:
Location:
Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  
EMT Job No: 21/20047 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

EMT Sample No. 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Sample ID PRB 1 INLET PRB 1 
OUTLET PRB 2 INLET PRB 2 

OUTLET PRB 3 INTLET PRB 3 
OUTTLET PRB 4 INLET PRB 4 

OUTLET PRB 5 INLET PRB 5 
OUTLET

Depth

COC No / misc

Containers V G V G V G V G V G V G V G V G V G V G

Sample Date 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021

Sample Type Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid

Batch Number 1 1 1 1 1 1 1 1 1 1

Date of Receipt 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021

SVOC TICs ND ND ND ND ND ND ND ND ND ND None TM16/PM30

Pirimicarb <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ug/l TM16/PM30

Pirimiphos-ethyl <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ug/l TM16/PM30

Pesticides

Organochlorine Pesticides

Aldrin 0.07 0.01 0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 ug/l TM149/PM30

Alpha-HCH (BHC) 0.15 0.02 0.06 <0.01 0.08 0.03 0.02 <0.01 0.07 <0.01 <0.01 ug/l TM149/PM30

Beta-HCH (BHC) 6.66 0.03 4.97 0.03 1.23 0.11 0.54 <0.01 4.76 0.02 <0.01 ug/l TM149/PM30

Chlorothalonil <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

cis-Chlordane <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Delta-HCH (BHC) 0.14 0.05 <0.01 <0.01 0.40 0.05 0.21 <0.01 0.02 <0.01 <0.01 ug/l TM149/PM30

Dieldrin 0.47 0.01 0.19 <0.01 0.20 <0.01 0.04 <0.01 0.23 <0.01 <0.01 ug/l TM149/PM30

Endosulphan I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Endosulphan II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Endosulphan sulphate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Endrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Gamma-HCH (BHC) 0.18 0.01 <0.01 <0.01 0.07 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor Epoxide <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 ug/l TM149/PM30

Hexachlorobenzene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Isodrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

o,p'-DDE <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

o,p'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

o,p'-Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

o,p'-TDE 0.09 <0.01 0.09 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 ug/l TM149/PM30

p,p'-DDE <0.01 <0.01 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 0.01 <0.01 ug/l TM149/PM30

p,p'-DDT 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.03 <0.01 ug/l TM149/PM30

p,p'-Methoxychlor <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

p,p'-TDE 0.27 0.03 0.12 <0.01 0.04 <0.01 <0.01 <0.01 0.07 0.03 <0.01 ug/l TM149/PM30

Pendimethalin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Permethrin I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Permethrin II <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Quintozene (PCNB) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Tecnazene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.23 <0.01 <0.01 ug/l TM149/PM30

Telodrin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

trans-Chlordane 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Triadimefon <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Triallate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Trifluralin <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Element Materials Technology
Fortitude Environmental
YEP
YEP
Elizabeth Newbold

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 10



Client Name: Report : Liquid
Reference:
Location:
Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  
EMT Job No: 21/20047 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

EMT Sample No. 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Sample ID PRB 1 INLET PRB 1 
OUTLET PRB 2 INLET PRB 2 

OUTLET PRB 3 INTLET PRB 3 
OUTTLET PRB 4 INLET PRB 4 

OUTLET PRB 5 INLET PRB 5 
OUTLET

Depth

COC No / misc

Containers V G V G V G V G V G V G V G V G V G V G

Sample Date 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021

Sample Type Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid

Batch Number 1 1 1 1 1 1 1 1 1 1

Date of Receipt 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021

Pesticides

Organophosphorus Pesticides

Azinphos ethyl <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Azinphos methyl <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Carbophenothion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Chlorfenvinphos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Chlorpyrifos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Chlorpyrifos-methyl <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Diazinon <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Dichlorvos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Disulfoton <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Dimethoate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Ethion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Ethyl Parathion (Parathion) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Etrimphos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Fenitrothion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Fenthion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Malathion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Methyl Parathion <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Mevinphos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Phosalone <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Pirimiphos Methyl 0.02 <0.01 0.12 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01 <0.01 ug/l TM149/PM30

Propetamphos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

Triazophos <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ug/l TM149/PM30

LOD/LOR Units Method
No.

Element Materials Technology
Fortitude Environmental
YEP
YEP
Elizabeth Newbold

Please see attached notes for all 
abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 10



Client Name: SVOC Report : Liquid
Reference:
Location:
Contact:
EMT Job No: 21/20047

EMT Sample No. 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Sample ID PRB 1 INLET PRB 1 
OUTLET PRB 2 INLET PRB 2 

OUTLET PRB 3 INTLET PRB 3 
OUTTLET PRB 4 INLET PRB 4 

OUTLET PRB 5 INLET PRB 5 
OUTLET

Depth
COC No / misc

Containers V G V G V G V G V G V G V G V G V G V G
Sample Date 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021
Sample Type Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid

Batch Number 1 1 1 1 1 1 1 1 1 1
Date of Receipt 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021

SVOC MS
Phenols

2-Chlorophenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

2-Methylphenol <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

2-Nitrophenol <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4-Dimethylphenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

2,4,5-Trichlorophenol <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Chloro-3-methylphenol <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

4-Methylphenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ug/l TM16/PM30

Pentachlorophenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Phenol <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

PAHs
2-Chloronaphthalene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

2-Methylnaphthalene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Naphthalene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Acenaphthylene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Acenaphthene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Fluorene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Phenanthrene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Anthracene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Fluoranthene <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Pyrene <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Benzo(a)anthracene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Chrysene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Benzo(bk)fluoranthene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Benzo(a)pyrene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Indeno(123cd)pyrene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Dibenzo(ah)anthracene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Benzo(ghi)perylene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Phthalates
Bis(2-ethylhexyl) phthalate <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM16/PM30

Butylbenzyl phthalate <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Di-n-butyl phthalate <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 ug/l TM16/PM30

Di-n-Octyl phthalate <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Diethyl phthalate <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Dimethyl phthalate <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Element Materials Technology
Fortitude Environmental
YEP
YEP
Elizabeth Newbold

QF-PM 3.1.3 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 10



Client Name: SVOC Report : Liquid
Reference:
Location:
Contact:
EMT Job No: 21/20047

EMT Sample No. 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Sample ID PRB 1 INLET PRB 1 
OUTLET PRB 2 INLET PRB 2 

OUTLET PRB 3 INTLET PRB 3 
OUTTLET PRB 4 INLET PRB 4 

OUTLET PRB 5 INLET PRB 5 
OUTLET

Depth
COC No / misc

Containers V G V G V G V G V G V G V G V G V G V G
Sample Date 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021
Sample Type Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid

Batch Number 1 1 1 1 1 1 1 1 1 1
Date of Receipt 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021

SVOC MS
Other SVOCs

1,2-Dichlorobenzene <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

1,2,4-Trichlorobenzene <1 <1 8 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

1,3-Dichlorobenzene <1 <1 7 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

1,4-Dichlorobenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

2-Nitroaniline <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

2,4-Dinitrotoluene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

2,6-Dinitrotoluene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

3-Nitroaniline <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Bromophenylphenylether <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Chloroaniline <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Chlorophenylphenylether <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

4-Nitroaniline <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Azobenzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Bis(2-chloroethoxy)methane <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Bis(2-chloroethyl)ether <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Carbazole 1.2 <0.5 1.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Dibenzofuran <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Hexachlorocyclopentadiene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Hexachloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30

Isophorone <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

N-nitrosodi-n-propylamine <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM16/PM30
Surrogate Recovery 2-Fluorobiphenyl 144SV 121 89 127 135SV 137SV 135SV 131SV 98 132SV <0 % TM16/PM30
Surrogate Recovery p-Terphenyl-d14 158SV 129 101 139SV 155SV 149SV 150SV 133SV 109 144SV <0 % TM16/PM30

LOD/LOR Units Method
No.

Element Materials Technology
Fortitude Environmental
YEP
YEP
Elizabeth Newbold

Please see attached notes for all 
abbreviations and acronyms

QF-PM 3.1.3 v11
Please include all sections of this report if it is reproduced
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Client Name: VOC Report : Liquid
Reference:
Location:
Contact:
EMT Job No: 21/20047

EMT Sample No. 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40

Sample ID PRB 1 INLET PRB 1 
OUTLET PRB 2 INLET PRB 2 

OUTLET PRB 3 INTLET PRB 3 
OUTTLET PRB 4 INLET PRB 4 

OUTLET PRB 5 INLET PRB 5 
OUTLET

Depth
COC No / misc

Containers V G V G V G V G V G V G V G V G V G V G
Sample Date 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021 09/12/2021
Sample Type Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid

Batch Number 1 1 1 1 1 1 1 1 1 1
Date of Receipt 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021 15/12/2021

VOC MS
Dichlorodifluoromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Methyl Tertiary Butyl Ether <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Chloromethane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Vinyl Chloride 0.2 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Chloroethane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Trichlorofluoromethane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Dichloromethane (DCM) <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

trans-1-2-Dichloroethene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

cis-1-2-Dichloroethene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Bromochloromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chloroform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1-Dichloropropene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Carbon tetrachloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Benzene <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM15/PM10

Trichloroethene (TCE) <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichloropropane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromomethane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Bromodichloromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

cis-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Toluene <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

trans-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,2-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Tetrachloroethene (PCE) <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichloropropane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromochloromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dibromoethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chlorobenzene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1,2-Tetrachloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

m/p-Xylene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

o-Xylene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Styrene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Bromoform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Isopropylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1,2,2-Tetrachloroethane <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 ug/l TM15/PM10

Bromobenzene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichloropropane <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Propylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2-Chlorotoluene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3,5-Trimethylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Chlorotoluene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

tert-Butylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2,4-Trimethylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

sec-Butylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Isopropyltoluene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichlorobenzene <3 <3 11 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,4-Dichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

n-Butylbenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichlorobenzene <3 <3 4 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dibromo-3-chloropropane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,4-Trichlorobenzene <3 <3 17 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Hexachlorobutadiene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Naphthalene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Surrogate Recovery Toluene D8 105 106 108 107 106 107 108 107 108 109 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 94 93 93 93 92 94 94 94 93 94 <0 % TM15/PM10

Please see attached notes for all 
abbreviations and acronyms

LOD/LOR Units Method
No.

Element Materials Technology
Fortitude Environmental
YEP
YEP
Elizabeth Newbold

QF-PM 3.1.4 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 10



Notification of Deviating Samples

EMT
Job
 No.

Batch Depth
EMT 

Sample 
No.

Analysis Reason

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.

Element Materials Technology

YEP
YEP
Elizabeth NewboldContact:

Sample ID

Client Name: Fortitude Environmental
Reference:
Location:

No deviating sample report results for job 21/20047

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 7 of 10



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
21/20047

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.
It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them. 

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

If you have not already done so, please send us a purchase order if this is required by your company.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C ±5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified.  Where an insufficient amount of sample has been received the 
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 
to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .
ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid. 
Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 10



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

21/20047

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not 
been included within the reported results.  Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

ISO17025 (UKAS Ref No. 4225) accredited - UK.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Results above calibration range, the result should be considered the minimum value.  The actual result could be significantly 
higher.

Analysis subcontracted to an Element Materials Technology approved laboratory.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced
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EMT Job No: 21/20047

Test Method No. Description
Prep Method 

No. (if 
appropriate)

Description

ISO
17025

(UKAS/S
ANAS)

MCERTS 
(UK soils 

only)

Analysis done 
on As Received 
(AR) or Dried 

(AD)

Reported on 
dry weight 

basis

TM15 Modified USEPA 8260B v2:1996. Quantitative Determination of Volatile Organic 
Compounds (VOCs) by Headspace GC-MS. PM10 Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.  

TM16 Modified USEPA 8270D v5:2014. Quantitative determination of Semi-Volatile Organic 
compounds (SVOCs) by GC-MS. PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex.

TM149 Determination of Pesticides by Large Volume Injection on GC Triple Quad MS, based 
upon USEPA method 8270D v5:2014 PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex.

Element Materials Technology Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 10 of 10
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