
 

 

 
 
 
 

Appendix C

Laboratory Test Results (39798.02)
Laboratory Test Results (18944B)

Table 10 - Results of Chemical Analysis on Groundwater (39798.05)
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>,16@>,16@ �� ,QVXIILFLHQW�6DPSOH�IRU�WKLV�WHVW,QVXIILFLHQW�6DPSOH�IRU�WKLV�WHVW >53'@�������5HODWLYH�3HUFHQWDJH�'LIIHUHQFH>53'@�������5HODWLYH�3HUFHQWDJH�'LIIHUHQFH

>15@>15@ �� 1RW�5HTXHVWHG1RW�5HTXHVWHG 
������������
������������ 1RW�SDUW�RI�1$7$�$FFUHGLWDWLRQ1RW�SDUW�RI�1$7$�$FFUHGLWDWLRQ

>17@>17@ �� 1RW�WHVWHG1RW�WHVWHG >1�$@��������1RW�$SSOLFDEOH>1�$@��������1RW�$SSOLFDEOH

5HSRUW� &RPPHQWV5HSRUW� &RPPHQWV

6DPSOHG�E\�WKH�FOLHQW6DPSOHG�E\�WKH�FOLHQW

(YHQ�DIWHU�GLVLQWHJUDWLRQ�LW�FDQ�EH�YHU\�GLIILFXOW��RU�LPSRVVLEOH��WR�GHWHFW�WKH�SUHVHQFH�RI�DVEHVWRV�LQ�VRPH�(YHQ�DIWHU�GLVLQWHJUDWLRQ�LW�FDQ�EH�YHU\�GLIILFXOW��RU�LPSRVVLEOH��WR�GHWHFW�WKH�SUHVHQFH�RI�DVEHVWRV�LQ�VRPH�
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7KLV�GRFXPHQW�LV�LVVXHG��RQ�WKH�&OLHQW¶V�EHKDOI��E\�WKH�&RPSDQ\�XQGHU�LWV�*HQHUDO�&RQGLWLRQV�RI�6HUYLFH�DYDLODEOH�RQ�UHTXHVW�DQG�DFFHVVLEOH�7KLV�GRFXPHQW�LV�LVVXHG��RQ�WKH�&OLHQW¶V�EHKDOI��E\�WKH�&RPSDQ\�XQGHU�LWV�*HQHUDO�&RQGLWLRQV�RI�6HUYLFH�DYDLODEOH�RQ�UHTXHVW�DQG�DFFHVVLEOH�

DW�KWWS���ZZZ�VJV�FRP�WHUPVBDQGBFRQGLWLRQV�KWP���7KH�&OLHQW¶V�DWWHQWLRQ�LV�GUDZQ�WR�WKH�OLPLWDWLRQ�RI�OLDELOLW\��LQGHPQLILFDWLRQ�DQG�MXULVGLFWLRQ�DW�KWWS���ZZZ�VJV�FRP�WHUPVBDQGBFRQGLWLRQV�KWP���7KH�&OLHQW¶V�DWWHQWLRQ�LV�GUDZQ�WR�WKH�OLPLWDWLRQ�RI�OLDELOLW\��LQGHPQLILFDWLRQ�DQG�MXULVGLFWLRQ�

LVVXHV�GHILQHG�WKHUHLQ�LVVXHV�GHILQHG�WKHUHLQ�

$Q\�RWKHU�KROGHU�RI�WKLV�GRFXPHQW�LV�DGYLVHG�WKDW�LQIRUPDWLRQ�FRQWDLQHG�KHUHRQ�UHIOHFWV�WKH�&RPSDQ\¶V�ILQGLQJV�DW�WKH�WLPH�RI�LWV�$Q\�RWKHU�KROGHU�RI�WKLV�GRFXPHQW�LV�DGYLVHG�WKDW�LQIRUPDWLRQ�FRQWDLQHG�KHUHRQ�UHIOHFWV�WKH�&RPSDQ\¶V�ILQGLQJV�DW�WKH�WLPH�RI�LWV�

LQWHUYHQWLRQ�RQO\�DQG�ZLWKLQ�WKH�OLPLWV�RI�&OLHQW¶V�LQVWUXFWLRQV��LI�DQ\���7KH�&RPSDQ\¶V�VROH�UHVSRQVLELOLW\�LV�WR�LWV�&OLHQW�DQG�WKLV�LQWHUYHQWLRQ�RQO\�DQG�ZLWKLQ�WKH�OLPLWV�RI�&OLHQW¶V�LQVWUXFWLRQV��LI�DQ\���7KH�&RPSDQ\¶V�VROH�UHVSRQVLELOLW\�LV�WR�LWV�&OLHQW�DQG�WKLV�

GRFXPHQW�GRHV�QRW�H[RQHUDWH�SDUWLHV�WR�D�WUDQVDFWLRQ�IURP�H[HUFLVLQJ�DOO�WKHLU�ULJKWV�DQG�REOLJDWLRQV�XQGHU�WKH�WUDQVDFWLRQ�GRFXPHQWV�GRFXPHQW�GRHV�QRW�H[RQHUDWH�SDUWLHV�WR�D�WUDQVDFWLRQ�IURP�H[HUFLVLQJ�DOO�WKHLU�ULJKWV�DQG�REOLJDWLRQV�XQGHU�WKH�WUDQVDFWLRQ�GRFXPHQWV�

4XDOLW\�&RQWURO�3URWRFRO4XDOLW\�&RQWURO�3URWRFRO

0HWKRG� %ODQN���$Q�DQDO\WH�IUHH�PDWUL[�WR�ZKLFK�DOO�UHDJHQWV�DUH�DGGHG�LQ�WKH�VDPH�YROXPH�RU�SURSRUWLRQV�DV�XVHG�LQ�VDPSOH�SURFHVVLQJ��

7KH�PHWKRG�EODQN�VKRXOG�EH�FDUULHG�WKURXJK�WKH�FRPSOHWH�VDPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�SURFHGXUH��$�PHWKRG�EODQN�LV�SUHSDUHG�HYHU\�7KH�PHWKRG�EODQN�VKRXOG�EH�FDUULHG�WKURXJK�WKH�FRPSOHWH�VDPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�SURFHGXUH��$�PHWKRG�EODQN�LV�SUHSDUHG�HYHU\�

���VDPSOHV����VDPSOHV�

'XSOLFDWH��$�VHSDUDWH�SRUWLRQ�RI�D�VDPSOH�EHLQJ�DQDO\VHG�WKDW�LV�WUHDWHG�WKH�VDPH�DV�WKH�RWKHU�VDPSOHV�LQ�WKH�EDWFK��2QH�GXSOLFDWH�LV�

SURFHVVHG�DW�OHDVW�HYHU\����VDPSOHV�SURFHVVHG�DW�OHDVW�HYHU\����VDPSOHV�

6XUURJDWH� 6SLNH��$Q�RUJDQLF�FRPSRXQG�ZKLFK�LV�VLPLODU�WR�WKH�WDUJHW�DQDO\WH�V��LQ�FKHPLFDO�FRPSRVLWLRQ�DQG�EHKDYLRU�LQ�WKH�DQDO\WLFDO�

SURFHVV��EXW�ZKLFK�LV�QRW�QRUPDOO\�IRXQG�LQ�HQYLURQPHQWDO�VDPSOHV��6XUURJDWHV�DUH�DGGHG�WR�VDPSOHV�EHIRUH�H[WUDFWLRQ�WR�PRQLWRU�H[WUDFWLRQ�SURFHVV��EXW�ZKLFK�LV�QRW�QRUPDOO\�IRXQG�LQ�HQYLURQPHQWDO�VDPSOHV��6XUURJDWHV�DUH�DGGHG�WR�VDPSOHV�EHIRUH�H[WUDFWLRQ�WR�PRQLWRU�H[WUDFWLRQ�

HIILFLHQF\�DQG�SHUFHQW�UHFRYHU\�LQ�HDFK�VDPSOH�HIILFLHQF\�DQG�SHUFHQW�UHFRYHU\�LQ�HDFK�VDPSOH�

,QWHUQDO� 6WDQGDUG��$GGHG�WR�DOO�VDPSOHV�UHTXLULQJ�DQDO\VLV�IRU�RUJDQLFV��ZKHUH�UHOHYDQW��RU�PHWDOV�E\�,&3�DIWHU�WKH�H[WUDFWLRQ�GLJHVWLRQ�

SURFHVV��WKH�FRPSRXQGV�HOHPHQWV�VHUYH�WR�JLYH�D�VWDQGDUG�RI�UHWHQWLRQ�WLPH�DQG�RU�UHVSRQVH��ZKLFK�LV�LQYDULDQW�IURP�UXQ�WR�UXQ�ZLWK�SURFHVV��WKH�FRPSRXQGV�HOHPHQWV�VHUYH�WR�JLYH�D�VWDQGDUG�RI�UHWHQWLRQ�WLPH�DQG�RU�UHVSRQVH��ZKLFK�LV�LQYDULDQW�IURP�UXQ�WR�UXQ�ZLWK�

WKH�LQVWUXPHQWV�WKH�LQVWUXPHQWV�

/DERUDWRU\� &RQWURO� 6DPSOH��$�NQRZQ�PDWUL[�VSLNHG�ZLWK�FRPSRXQG�V��UHSUHVHQWDWLYH�RI�WKH�WDUJHW�DQDO\WHV��,W�LV�XVHG�WR�GRFXPHQW�

ODERUDWRU\�SHUIRUPDQFH��:KHQ�WKH�UHVXOWV�RI�WKH�PDWUL[�VSLNH�DQDO\VLV�LQGLFDWHV�D�SRWHQWLDO�SUREOHP�GXH�WR�WKH�VDPSOH�PDWUL[�LWVHOI��WKH�/&6�ODERUDWRU\�SHUIRUPDQFH��:KHQ�WKH�UHVXOWV�RI�WKH�PDWUL[�VSLNH�DQDO\VLV�LQGLFDWHV�D�SRWHQWLDO�SUREOHP�GXH�WR�WKH�VDPSOH�PDWUL[�LWVHOI��WKH�/&6�

UHVXOWV�DUH�XVHG�WR�YHULI\�WKDW�WKH�ODERUDWRU\�FDQ�SHUIRUP�WKH�DQDO\VLV�LQ�D�FOHDQ�PDWUL[�UHVXOWV�DUH�XVHG�WR�YHULI\�WKDW�WKH�ODERUDWRU\�FDQ�SHUIRUP�WKH�DQDO\VLV�LQ�D�FOHDQ�PDWUL[�

0DWUL[� 6SLNH��$Q�DOLTXRW�RI�VDPSOH�VSLNHG�ZLWK�D�NQRZQ�FRQFHQWUDWLRQ�RI�WDUJHW�DQDO\WH�V���7KH�VSLNLQJ�RFFXUV�SULRU�WR�VDPSOH�SUHSDUDWLRQ�

DQG�DQDO\VLV��$�PDWUL[�VSLNH�LV�XVHG�WR�GRFXPHQW�WKH�ELDV�RI�D�PHWKRG�LQ�D�JLYHQ�VDPSOH�PDWUL[�DQG�DQDO\VLV��$�PDWUL[�VSLNH�LV�XVHG�WR�GRFXPHQW�WKH�ELDV�RI�D�PHWKRG�LQ�D�JLYHQ�VDPSOH�PDWUL[�

4XDOLW\�$FFHSWDQFH�&ULWHULD4XDOLW\�$FFHSWDQFH�&ULWHULD

8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�PHWKRG��WKH�IROORZLQJ�JHQHUDO�DFFHSWDQFH�FULWHULD�DSSO\�8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�PHWKRG��WKH�IROORZLQJ�JHQHUDO�DFFHSWDQFH�FULWHULD�DSSO\�

0HWKRG�%ODQNV��������������/250HWKRG�%ODQNV��������������/25

'XSOLFDWHV�����������������������[�/25��1R�53'�FULWHULD�DSSOLHG�'XSOLFDWHV�����������������������[�/25��1R�53'�FULWHULD�DSSOLHG�

�������������������������������������!��[�/25��������53'�LV�DFFHSWHG��������������������������������������!��[�/25��������53'�LV�DFFHSWHG�

/&6¶V����������������������������'HWHUPLQHG�E\�&RQWURO�&KDUWV��/&6¶V����������������������������'HWHUPLQHG�E\�&RQWURO�&KDUWV��

�������������������������������������:KHUH�FRQWURO�FKDUWV�KDYH�QRW�EHHQ�GHYHORSHG��WKH�0DWUL[�6SLNHV�FULWHULD�DSSO\��������������������������������������:KHUH�FRQWURO�FKDUWV�KDYH�QRW�EHHQ�GHYHORSHG��WKH�0DWUL[�6SLNHV�FULWHULD�DSSO\�

0DWUL[�6SLNHV����������������������UHFRYHU\�LV�DFFHSWHG�IRU�PHWDOV���LQRUJDQLFV�0DWUL[�6SLNHV����������������������UHFRYHU\�LV�DFFHSWHG�IRU�PHWDOV���LQRUJDQLFV�

�������������������������������������������LV�DFFHSWHG�IRU�RUJDQLFV��������������������������������������������LV�DFFHSWHG�IRU�RUJDQLFV�

6XUURJDWHV�������������������������UHFRYHU\�LV�DFFHSWHG�IRU�%7(;�6XUURJDWHV�������������������������UHFRYHU\�LV�DFFHSWHG�IRU�%7(;�

������������������������������������������UHFRYHU\�LV�DFFHSWHG�IRU�RWKHU�RUJDQLFV�������������������������������������������UHFRYHU\�LV�DFFHSWHG�IRU�RWKHU�RUJDQLFV�
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'RXJODV�3DUWQHUV�3W\�/WG'RXJODV�3DUWQHUV�3W\�/WG

%R[����%R[����

+XQWHU�5HJLRQ�0DLO�&HQWUH+XQWHU�5HJLRQ�0DLO�&HQWUH

16:16: ��������

����������+H[KDP����������+H[KDP<RXU�5HIHUHQFH�<RXU�5HIHUHQFH�

5HSRUW�1XPEHU�5HSRUW�1XPEHU� ����������

$WWHQWLRQ�$WWHQWLRQ� 0DWWKHZ�%ODFNHUW0DWWKHZ�%ODFNHUW

'HDU'HDU 0DWWKHZ0DWWKHZ

7KH�IROORZLQJ�VDPSOHV�ZHUH�UHFHLYHG�IURP�\RX�RQ�WKH�GDWH�LQGLFDWHG�7KH�IROORZLQJ�VDPSOHV�ZHUH�UHFHLYHG�IURP�\RX�RQ�WKH�GDWH�LQGLFDWHG�

6DPSOHV�6DPSOHV� 4W\�4W\� ���:DWHUV���:DWHUV

'DWH�RI�5HFHLSW�RI�6DPSOHV�'DWH�RI�5HFHLSW�RI�6DPSOHV� ����������������

'DWH�RI�5HFHLSW�RI�,QVWUXFWLRQV�'DWH�RI�5HFHLSW�RI�,QVWUXFWLRQV� ����������������

'DWH�3UHOLPLQDU\�5HSRUW�(PDLOHG�'DWH�3UHOLPLQDU\�5HSRUW�(PDLOHG� 1RW�,VVXHG1RW�,VVXHG

7KHVH�VDPSOHV�ZHUH�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�\RXU�ZULWWHQ�LQVWUXFWLRQV�7KHVH�VDPSOHV�ZHUH�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�\RXU�ZULWWHQ�LQVWUXFWLRQV�

$�FRS\�RI�WKH�LQVWUXFWLRQV�LV�DWWDFKHG�ZLWK�WKH�DQDO\WLFDO�UHSRUW�$�FRS\�RI�WKH�LQVWUXFWLRQV�LV�DWWDFKHG�ZLWK�WKH�DQDO\WLFDO�UHSRUW�

7KH�UHVXOWV�DQG�DVVRFLDWHG�TXDOLW\�FRQWURO�DUH�FRQWDLQHG�LQ�WKH�IROORZLQJ�SDJHV�RI�WKLV�UHSRUW�7KH�UHVXOWV�DQG�DVVRFLDWHG�TXDOLW\�FRQWURO�DUH�FRQWDLQHG�LQ�WKH�IROORZLQJ�SDJHV�RI�WKLV�UHSRUW�

8QOHVV�RWKHUZLVH�VWDWHG��VROLG�VDPSOHV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV��PRLVWXUH�KDV8QOHVV�RWKHUZLVH�VWDWHG��VROLG�VDPSOHV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV��PRLVWXUH�KDV

EHHQ�VXSSOLHG�IRU�\RXU�LQIRUPDWLRQ�RQO\���DLU�DQG�OLTXLG�VDPSOHV�DV�UHFHLYHG�EHHQ�VXSSOLHG�IRU�\RXU�LQIRUPDWLRQ�RQO\���DLU�DQG�OLTXLG�VDPSOHV�DV�UHFHLYHG�

6KRXOG�\RX�KDYH�DQ\�TXHULHV�UHJDUGLQJ�WKLV�UHSRUW�SOHDVH�FRQWDFW�WKH�XQGHUVLJQHG�6KRXOG�\RX�KDYH�DQ\�TXHULHV�UHJDUGLQJ�WKLV�UHSRUW�SOHDVH�FRQWDFW�WKH�XQGHUVLJQHG�

<RXUV�IDLWKIXOO\<RXUV�IDLWKIXOO\

6*6�(19,5210(17$/�6(59,&(66*6�(19,5210(17$/�6(59,&(6
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%7(;�LQ�:DWHU���J�/��

2XU�5HIHUHQFH� 81,76 ������� ������� ������� ������� �������

<RXU�5HIHUHQFH ������������� 6:��� 6:��� 6:��� 6:��� 6:���

6DPSOH�7\SH ������������ :DWHU :DWHU :DWHU :DWHU :DWHU

'DWH�6DPSOHG ���������� ���������� ���������� ���������� ����������

'DWH�([WUDFWHG��%7(;�� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��%7(;�� ���������� ���������� ���������� ���������� ����������

%HQ]HQH �J�/ �� �� �� �� ��

7ROXHQH �J�/ �� �� �� �� ��

(WK\OEHQ]HQH �J�/ �� �� �� �� ��

7RWDO�;\OHQHV� �J�/ �� �� �� �� ��

6XUURJDWH � ��� ��� ��� ��� ���

%7(;�LQ�:DWHU���J�/��

2XU�5HIHUHQFH� 81,76 ������� ������� ������� ������� ��������

<RXU�5HIHUHQFH ������������� 6:��� 6:��� 6:��� 6:��� 6:���

6DPSOH�7\SH ������������ :DWHU :DWHU :DWHU :DWHU :DWHU

'DWH�6DPSOHG ���������� ���������� ���������� ���������� ����������

'DWH�([WUDFWHG��%7(;�� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��%7(;�� ���������� ���������� ���������� ���������� ����������

%HQ]HQH �J�/ �� �� �� �� ��

7ROXHQH �J�/ �� �� �� �� ��

(WK\OEHQ]HQH �J�/ �� �� �� �� ��

7RWDO�;\OHQHV� �J�/ �� �� �� �� ��

6XUURJDWH � ��� ��� ��� ��� ���

%7(;�LQ�:DWHU���J�/��

2XU�5HIHUHQFH� 81,76 �������� ��������

<RXU�5HIHUHQFH ������������� 6:��� %'���

6DPSOH�7\SH ������������ :DWHU :DWHU

'DWH�6DPSOHG ���������� ����������

'DWH�([WUDFWHG��%7(;�� ���������� ����������

'DWH�$QDO\VHG��%7(;�� ���������� ����������

%HQ]HQH �J�/ �� ��

7ROXHQH �J�/ �� ��

(WK\OEHQ]HQH �J�/ �� ��

7RWDO�;\OHQHV� �J�/ �� ��

6XUURJDWH � ��� ���
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75+�LQ�ZDWHU�ZLWK�&��&��E\�3�7�

2XU�5HIHUHQFH� 81,76 ������� ������� ������� ������� �������

<RXU�5HIHUHQFH ������������� 6:��� 6:��� 6:��� 6:��� 6:���

6DPSOH�7\SH ������������ :DWHU :DWHU :DWHU :DWHU :DWHU

'DWH�6DPSOHG ���������� ���������� ���������� ���������� ����������

'DWH�([WUDFWHG��75+�&��&��37�� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��75+�&��&��37�� ���������� ���������� ���������� ���������� ����������

75+�&����&��3	7�LQ��J�/� �J�/ ��� ��� ��� ��� ���

'DWH�([WUDFWHG��75+�&���&���� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��75+�&���&���� ���������� ���������� ���������� ���������� ����������

75+�&�����&�� XJ�/ ��� ��� ��� ��� ���

75+�&�����&�� XJ�/ ���� ���� ���� ���� ����

75+�&�����&�� �J�/ ���� ���� ���� ���� ����

75+�LQ�ZDWHU�ZLWK�&��&��E\�3�7�

2XU�5HIHUHQFH� 81,76 ������� ������� ������� ������� ��������

<RXU�5HIHUHQFH ������������� 6:��� 6:��� 6:��� 6:��� 6:���

6DPSOH�7\SH ������������ :DWHU :DWHU :DWHU :DWHU :DWHU

'DWH�6DPSOHG ���������� ���������� ���������� ���������� ����������

'DWH�([WUDFWHG��75+�&��&��37�� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��75+�&��&��37�� ���������� ���������� ���������� ���������� ����������

75+�&����&��3	7�LQ��J�/� �J�/ ��� ��� ��� ��� ���

'DWH�([WUDFWHG��75+�&���&���� ���������� ���������� ���������� ���������� ����������

'DWH�$QDO\VHG��75+�&���&���� ���������� ���������� ���������� ���������� ����������

75+�&�����&�� XJ�/ ��� ��� ��� ��� ���

75+�&�����&�� XJ�/ ���� ���� ���� ���� ����

75+�&�����&�� �J�/ ���� ���� ���� ���� ����

75+�LQ�ZDWHU�ZLWK�&��&��E\�3�7�

2XU�5HIHUHQFH� 81,76 �������� ��������

<RXU�5HIHUHQFH ������������� 6:��� %'���

6DPSOH�7\SH ������������ :DWHU :DWHU

'DWH�6DPSOHG ���������� ����������

'DWH�([WUDFWHG��75+�&��&��37�� ���������� ����������

'DWH�$QDO\VHG��75+�&��&��37�� ���������� ����������

75+�&����&��3	7�LQ��J�/� �J�/ ��� ���

'DWH�([WUDFWHG��75+�&���&���� ���������� ����������

'DWH�$QDO\VHG��75+�&���&���� ���������� ����������

75+�&�����&�� XJ�/ ��� ���

75+�&�����&�� XJ�/ ���� ����

75+�&�����&�� �J�/ ���� ����
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3$+V�LQ�:DWHU

2XU�5HIHUHQFH� 81,76 ������� ������� ������� ������� �������

<RXU�5HIHUHQFH ������������� 6:��� 6:��� 6:��� 6:��� 6:���

6DPSOH�7\SH ������������ :DWHU :DWHU :DWHU :DWHU :DWHU

'DWH�6DPSOHG ���������� ���������� ���������� ���������� ����������

'DWH�([WUDFWHG� ���������� ���������� ���������� ���������� ����������
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'DWH�([WUDFWHG��7'6�� �������� �����������__�

����������

'DWH�$QDO\VHG��7'6�� �������� �����������__�

����������

7RWDO�'LVVROYHG�6ROLGV� PJ�/ �������� �����__������__�53'��

�

3DJH����RI����3DJH����RI����
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48$/,7<�&21752/ 81,76 'XS��6P� 'XSOLFDWH

,QRUJDQLFV %DVH���'XSOLFDWH���

�53'

'DWH�([WUDFWHG��S+�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��S+�� ������� �����������__��>1�7@

S+ S+�8QLWV ������� ����__��>1�7@

(OHFWULFDO�&RQGXFWLYLW\� �6�FP ������� �����__��>1�7@

'DWH�([WUDFWHG��7.1�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7.1�� ������� �����������__��>1�7@

7RWDO�.MHOGDKO�1LWURJHQ� PJ�/ ������� ����__��>1�7@

7RWDO�1LWURJHQ� PJ�/ ������� ����__��>1�7@

'DWH�([WUDFWHG��7RWDO�3�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7RWDO�3�� ������� �����������__��>1�7@

7RWDO�3KRVSKRUXV� PJ�/ ������� �����__��>1�7@

'DWH�([WUDFWHG��%2'�� ������� �����������__�

����������

'DWH�$QDO\VHG��%2'�� ������� �����������__�

����������

%LRFKHPLFDO�2[\JHQ�

'HPDQG����%2'�

PJ�/ ������� ���__��>1�7@

&2' PJ�/ ������� ����__��>1�7@

'DWH�([WUDFWHG��7'6�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7'6�� ������� �����������__��>1�7@

7RWDO�'LVVROYHG�6ROLGV� PJ�/ ������� �����__��>1�7@

3DJH����RI����3DJH����RI����
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48$/,7<�&21752/ 81,76 'XS��6P� 'XSOLFDWH

,QRUJDQLFV %DVH���'XSOLFDWH���

�53'

'DWH�([WUDFWHG��S+�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��S+�� ������� �����������__��>1�7@

S+ S+�8QLWV ������� ����__��>1�7@

(OHFWULFDO�&RQGXFWLYLW\� �6�FP ������� �����__��>1�7@

'DWH�([WUDFWHG��7.1�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7.1�� ������� �����������__��>1�7@

7RWDO�.MHOGDKO�1LWURJHQ� PJ�/ ������� ����__��>1�7@

7RWDO�1LWURJHQ� PJ�/ ������� ����__��>1�7@

'DWH�([WUDFWHG��7RWDO�3�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7RWDO�3�� ������� �����������__��>1�7@

7RWDO�3KRVSKRUXV� PJ�/ ������� ����__��>1�7@

'DWH�([WUDFWHG��%2'�� ������� �����������__�

����������

'DWH�$QDO\VHG��%2'�� ������� �����������__�

����������

%LRFKHPLFDO�2[\JHQ�

'HPDQG����%2'�

PJ�/ ������� ����__�����__�53'�����

&2' PJ�/ ������� ���__��>1�7@

'DWH�([WUDFWHG��7'6�� ������� �����������__��>1�7@

'DWH�$QDO\VHG��7'6�� ������� �����������__��>1�7@

7RWDO�'LVVROYHG�6ROLGV� PJ�/ ������� �����__��>1�7@

3DJH����RI����3DJH����RI����
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5HVXOW� &RGHV5HVXOW� &RGHV

>,16@>,16@ �� ,QVXIILFLHQW�6DPSOH�IRU�WKLV�WHVW,QVXIILFLHQW�6DPSOH�IRU�WKLV�WHVW >53'@�������5HODWLYH�3HUFHQWDJH�'LIIHUHQFH>53'@�������5HODWLYH�3HUFHQWDJH�'LIIHUHQFH

>15@>15@ �� 1RW�5HTXHVWHG1RW�5HTXHVWHG 
������������
������������ 1RW�SDUW�RI�1$7$�$FFUHGLWDWLRQ1RW�SDUW�RI�1$7$�$FFUHGLWDWLRQ

>17@>17@ �� 1RW�WHVWHG1RW�WHVWHG >1�$@��������1RW�$SSOLFDEOH>1�$@��������1RW�$SSOLFDEOH

5HSRUW� &RPPHQWV5HSRUW� &RPPHQWV

3$+�6XUURJDWH�IRU�QXPEHU����������������QRW�UHFRYHUHG�ZLWKLQ�DFFHSWDQFH�FULWHULD�GXH�WR�VDPSOH�PDWUL[�LQWHUIHUHQFH�DQG�QR�VDPSOH�OHIW�WR�GR�UH�H[WUDFWLRQ���/25�UDLVHG�IRU�QXPEHUV�����������GXH�WR�VDPSOH�PDWUL[�LQWHUHIHUHQFH�3$+�6XUURJDWH�IRU�QXPEHU����������������QRW�UHFRYHUHG�ZLWKLQ�DFFHSWDQFH�FULWHULD�GXH�WR�VDPSOH�PDWUL[�LQWHUIHUHQFH�DQG�QR�VDPSOH�OHIW�WR�GR�UH�H[WUDFWLRQ���/25�UDLVHG�IRU�QXPEHUV�����������GXH�WR�VDPSOH�PDWUL[�LQWHUHIHUHQFH�

%2'�ZDV�DQDO\VHG�E\�/DE3RLQW�ZLWK�5HSRUW�1R�1$$��������%2'�ZDV�DQDO\VHG�E\�/DE3RLQW�ZLWK�5HSRUW�1R�1$$��������

2&��23��3&%��12;�VXEFRQWUDFWHG�WR�10,�2&��23��3&%��12;�VXEFRQWUDFWHG�WR�10,�

2&
V�23
V�3&%
V�$QLRQV�ZHUH�DQDO\VHG�E\�10,�ZLWK�5HSRUW�1R�51�������2&
V�23
V�3&%
V�$QLRQV�ZHUH�DQDO\VHG�E\�10,�ZLWK�5HSRUW�1R�51�������

'DWH�2UJDQLFV�H[WUDFWLRQ�FRPPHQFHG�'DWH�2UJDQLFV�H[WUDFWLRQ�FRPPHQFHG� ����������������

1$7$�&RUSRUDWH�$FFUHGLWDWLRQ�1R��������6LWH�1R�����1$7$�&RUSRUDWH�$FFUHGLWDWLRQ�1R��������6LWH�1R�����

1RWH��7HVW�UHVXOWV�DUH�QRW�FRUUHFWHG�IRU�UHFRYHU\��H[FOXGLQJ�'LR[LQV�)XUDQV
�DQG�3$+�LQ�;$'�DQG�38)��1RWH��7HVW�UHVXOWV�DUH�QRW�FRUUHFWHG�IRU�UHFRYHU\��H[FOXGLQJ�'LR[LQV�)XUDQV
�DQG�3$+�LQ�;$'�DQG�38)��

7KLV�GRFXPHQW�LV�LVVXHG��RQ�WKH�&OLHQW¶V�EHKDOI��E\�WKH�&RPSDQ\�XQGHU�LWV�*HQHUDO�&RQGLWLRQV�RI�6HUYLFH�DYDLODEOH�RQ�UHTXHVW�DQG�DFFHVVLEOH�7KLV�GRFXPHQW�LV�LVVXHG��RQ�WKH�&OLHQW¶V�EHKDOI��E\�WKH�&RPSDQ\�XQGHU�LWV�*HQHUDO�&RQGLWLRQV�RI�6HUYLFH�DYDLODEOH�RQ�UHTXHVW�DQG�DFFHVVLEOH�

DW�KWWS���ZZZ�VJV�FRP�WHUPVBDQGBFRQGLWLRQV�KWP���7KH�&OLHQW¶V�DWWHQWLRQ�LV�GUDZQ�WR�WKH�OLPLWDWLRQ�RI�OLDELOLW\��LQGHPQLILFDWLRQ�DQG�MXULVGLFWLRQ�DW�KWWS���ZZZ�VJV�FRP�WHUPVBDQGBFRQGLWLRQV�KWP���7KH�&OLHQW¶V�DWWHQWLRQ�LV�GUDZQ�WR�WKH�OLPLWDWLRQ�RI�OLDELOLW\��LQGHPQLILFDWLRQ�DQG�MXULVGLFWLRQ�

LVVXHV�GHILQHG�WKHUHLQ�LVVXHV�GHILQHG�WKHUHLQ�

$Q\�RWKHU�KROGHU�RI�WKLV�GRFXPHQW�LV�DGYLVHG�WKDW�LQIRUPDWLRQ�FRQWDLQHG�KHUHRQ�UHIOHFWV�WKH�&RPSDQ\¶V�ILQGLQJV�DW�WKH�WLPH�RI�LWV�$Q\�RWKHU�KROGHU�RI�WKLV�GRFXPHQW�LV�DGYLVHG�WKDW�LQIRUPDWLRQ�FRQWDLQHG�KHUHRQ�UHIOHFWV�WKH�&RPSDQ\¶V�ILQGLQJV�DW�WKH�WLPH�RI�LWV�

LQWHUYHQWLRQ�RQO\�DQG�ZLWKLQ�WKH�OLPLWV�RI�&OLHQW¶V�LQVWUXFWLRQV��LI�DQ\���7KH�&RPSDQ\¶V�VROH�UHVSRQVLELOLW\�LV�WR�LWV�&OLHQW�DQG�WKLV�LQWHUYHQWLRQ�RQO\�DQG�ZLWKLQ�WKH�OLPLWV�RI�&OLHQW¶V�LQVWUXFWLRQV��LI�DQ\���7KH�&RPSDQ\¶V�VROH�UHVSRQVLELOLW\�LV�WR�LWV�&OLHQW�DQG�WKLV�

GRFXPHQW�GRHV�QRW�H[RQHUDWH�SDUWLHV�WR�D�WUDQVDFWLRQ�IURP�H[HUFLVLQJ�DOO�WKHLU�ULJKWV�DQG�REOLJDWLRQV�XQGHU�WKH�WUDQVDFWLRQ�GRFXPHQWV�GRFXPHQW�GRHV�QRW�H[RQHUDWH�SDUWLHV�WR�D�WUDQVDFWLRQ�IURP�H[HUFLVLQJ�DOO�WKHLU�ULJKWV�DQG�REOLJDWLRQV�XQGHU�WKH�WUDQVDFWLRQ�GRFXPHQWV�

4XDOLW\�&RQWURO�3URWRFRO4XDOLW\�&RQWURO�3URWRFRO

0HWKRG� %ODQN���$Q�DQDO\WH�IUHH�PDWUL[�WR�ZKLFK�DOO�UHDJHQWV�DUH�DGGHG�LQ�WKH�VDPH�YROXPH�RU�SURSRUWLRQV�DV�XVHG�LQ�VDPSOH�SURFHVVLQJ��

7KH�PHWKRG�EODQN�VKRXOG�EH�FDUULHG�WKURXJK�WKH�FRPSOHWH�VDPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�SURFHGXUH��$�PHWKRG�EODQN�LV�SUHSDUHG�HYHU\�7KH�PHWKRG�EODQN�VKRXOG�EH�FDUULHG�WKURXJK�WKH�FRPSOHWH�VDPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�SURFHGXUH��$�PHWKRG�EODQN�LV�SUHSDUHG�HYHU\�

���VDPSOHV����VDPSOHV�

'XSOLFDWH��$�VHSDUDWH�SRUWLRQ�RI�D�VDPSOH�EHLQJ�DQDO\VHG�WKDW�LV�WUHDWHG�WKH�VDPH�DV�WKH�RWKHU�VDPSOHV�LQ�WKH�EDWFK��2QH�GXSOLFDWH�LV�

SURFHVVHG�DW�OHDVW�HYHU\����VDPSOHV�SURFHVVHG�DW�OHDVW�HYHU\����VDPSOHV�

6XUURJDWH� 6SLNH��$Q�RUJDQLF�FRPSRXQG�ZKLFK�LV�VLPLODU�WR�WKH�WDUJHW�DQDO\WH�V��LQ�FKHPLFDO�FRPSRVLWLRQ�DQG�EHKDYLRU�LQ�WKH�DQDO\WLFDO�

SURFHVV��EXW�ZKLFK�LV�QRW�QRUPDOO\�IRXQG�LQ�HQYLURQPHQWDO�VDPSOHV��6XUURJDWHV�DUH�DGGHG�WR�VDPSOHV�EHIRUH�H[WUDFWLRQ�WR�PRQLWRU�H[WUDFWLRQ�SURFHVV��EXW�ZKLFK�LV�QRW�QRUPDOO\�IRXQG�LQ�HQYLURQPHQWDO�VDPSOHV��6XUURJDWHV�DUH�DGGHG�WR�VDPSOHV�EHIRUH�H[WUDFWLRQ�WR�PRQLWRU�H[WUDFWLRQ�

HIILFLHQF\�DQG�SHUFHQW�UHFRYHU\�LQ�HDFK�VDPSOH�HIILFLHQF\�DQG�SHUFHQW�UHFRYHU\�LQ�HDFK�VDPSOH�

,QWHUQDO� 6WDQGDUG��$GGHG�WR�DOO�VDPSOHV�UHTXLULQJ�DQDO\VLV�IRU�RUJDQLFV��ZKHUH�UHOHYDQW��RU�PHWDOV�E\�,&3�DIWHU�WKH�H[WUDFWLRQ�GLJHVWLRQ�

SURFHVV��WKH�FRPSRXQGV�HOHPHQWV�VHUYH�WR�JLYH�D�VWDQGDUG�RI�UHWHQWLRQ�WLPH�DQG�RU�UHVSRQVH��ZKLFK�LV�LQYDULDQW�IURP�UXQ�WR�UXQ�ZLWK�SURFHVV��WKH�FRPSRXQGV�HOHPHQWV�VHUYH�WR�JLYH�D�VWDQGDUG�RI�UHWHQWLRQ�WLPH�DQG�RU�UHVSRQVH��ZKLFK�LV�LQYDULDQW�IURP�UXQ�WR�UXQ�ZLWK�

WKH�LQVWUXPHQWV�WKH�LQVWUXPHQWV�

/DERUDWRU\� &RQWURO� 6DPSOH��$�NQRZQ�PDWUL[�VSLNHG�ZLWK�FRPSRXQG�V��UHSUHVHQWDWLYH�RI�WKH�WDUJHW�DQDO\WHV��,W�LV�XVHG�WR�GRFXPHQW�

ODERUDWRU\�SHUIRUPDQFH��:KHQ�WKH�UHVXOWV�RI�WKH�PDWUL[�VSLNH�DQDO\VLV�LQGLFDWHV�D�SRWHQWLDO�SUREOHP�GXH�WR�WKH�VDPSOH�PDWUL[�LWVHOI��WKH�/&6�ODERUDWRU\�SHUIRUPDQFH��:KHQ�WKH�UHVXOWV�RI�WKH�PDWUL[�VSLNH�DQDO\VLV�LQGLFDWHV�D�SRWHQWLDO�SUREOHP�GXH�WR�WKH�VDPSOH�PDWUL[�LWVHOI��WKH�/&6�

UHVXOWV�DUH�XVHG�WR�YHULI\�WKDW�WKH�ODERUDWRU\�FDQ�SHUIRUP�WKH�DQDO\VLV�LQ�D�FOHDQ�PDWUL[�UHVXOWV�DUH�XVHG�WR�YHULI\�WKDW�WKH�ODERUDWRU\�FDQ�SHUIRUP�WKH�DQDO\VLV�LQ�D�FOHDQ�PDWUL[�

0DWUL[� 6SLNH��$Q�DOLTXRW�RI�VDPSOH�VSLNHG�ZLWK�D�NQRZQ�FRQFHQWUDWLRQ�RI�WDUJHW�DQDO\WH�V���7KH�VSLNLQJ�RFFXUV�SULRU�WR�VDPSOH�SUHSDUDWLRQ�

DQG�DQDO\VLV��$�PDWUL[�VSLNH�LV�XVHG�WR�GRFXPHQW�WKH�ELDV�RI�D�PHWKRG�LQ�D�JLYHQ�VDPSOH�PDWUL[�DQG�DQDO\VLV��$�PDWUL[�VSLNH�LV�XVHG�WR�GRFXPHQW�WKH�ELDV�RI�D�PHWKRG�LQ�D�JLYHQ�VDPSOH�PDWUL[�

4XDOLW\�$FFHSWDQFH�&ULWHULD4XDOLW\�$FFHSWDQFH�&ULWHULD

8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�PHWKRG��WKH�IROORZLQJ�JHQHUDO�DFFHSWDQFH�FULWHULD�DSSO\�8QOHVV�RWKHUZLVH�VSHFLILHG�LQ�WKH�WHVW�PHWKRG��WKH�IROORZLQJ�JHQHUDO�DFFHSWDQFH�FULWHULD�DSSO\�

0HWKRG�%ODQNV��������������/250HWKRG�%ODQNV��������������/25

'XSOLFDWHV�����������������������[�/25��1R�53'�FULWHULD�DSSOLHG�'XSOLFDWHV�����������������������[�/25��1R�53'�FULWHULD�DSSOLHG�

�������������������������������������!��[�/25��������53'�LV�DFFHSWHG��������������������������������������!��[�/25��������53'�LV�DFFHSWHG�

/&6¶V����������������������������'HWHUPLQHG�E\�&RQWURO�&KDUWV��/&6¶V����������������������������'HWHUPLQHG�E\�&RQWURO�&KDUWV��

�������������������������������������:KHUH�FRQWURO�FKDUWV�KDYH�QRW�EHHQ�GHYHORSHG��WKH�0DWUL[�6SLNHV�FULWHULD�DSSO\��������������������������������������:KHUH�FRQWURO�FKDUWV�KDYH�QRW�EHHQ�GHYHORSHG��WKH�0DWUL[�6SLNHV�FULWHULD�DSSO\�

0DWUL[�6SLNHV����������������������UHFRYHU\�LV�DFFHSWHG�IRU�PHWDOV���LQRUJDQLFV�0DWUL[�6SLNHV����������������������UHFRYHU\�LV�DFFHSWHG�IRU�PHWDOV���LQRUJDQLFV�

�������������������������������������������LV�DFFHSWHG�IRU�RUJDQLFV��������������������������������������������LV�DFFHSWHG�IRU�RUJDQLFV�

6XUURJDWHV�������������������������UHFRYHU\�LV�DFFHSWHG�IRU�%7(;�6XUURJDWHV�������������������������UHFRYHU\�LV�DFFHSWHG�IRU�%7(;�

������������������������������������������UHFRYHU\�LV�DFFHSWHG�IRU�RWKHU�RUJDQLFV�������������������������������������������UHFRYHU\�LV�DFFHSWHG�IRU�RWKHU�RUJDQLFV�

3DJH����RI����3DJH����RI����
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'RXJODV�3DUWQHUV�3W\�/WG'RXJODV�3DUWQHUV�3W\�/WG

%R[����%R[����

+XQWHU�5HJLRQ�0DLO�&HQWUH+XQWHU�5HJLRQ�0DLO�&HQWUH

16:16: ��������

����������+H[KDP����������+H[KDP<RXU�5HIHUHQFH�<RXU�5HIHUHQFH�

5HSRUW�1XPEHU�5HSRUW�1XPEHU� ������5������5

$WWHQWLRQ�$WWHQWLRQ� 0DWWKHZ�%ODFNHUW0DWWKHZ�%ODFNHUW

'HDU'HDU 0DWWKHZ0DWWKHZ

7KH�IROORZLQJ�VDPSOHV�ZHUH�UHFHLYHG�IURP�\RX�RQ�WKH�GDWH�LQGLFDWHG�7KH�IROORZLQJ�VDPSOHV�ZHUH�UHFHLYHG�IURP�\RX�RQ�WKH�GDWH�LQGLFDWHG�

6DPSOHV�6DPSOHV� 4W\�4W\� ���:DWHUV���:DWHUV

'DWH�RI�5HFHLSW�RI�6DPSOHV�'DWH�RI�5HFHLSW�RI�6DPSOHV� ����������������

'DWH�RI�5HFHLSW�RI�,QVWUXFWLRQV�'DWH�RI�5HFHLSW�RI�,QVWUXFWLRQV� ����������������

'DWH�3UHOLPLQDU\�5HSRUW�(PDLOHG�'DWH�3UHOLPLQDU\�5HSRUW�(PDLOHG� 1RW�,VVXHG1RW�,VVXHG

7KHVH�VDPSOHV�ZHUH�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�\RXU�ZULWWHQ�LQVWUXFWLRQV�7KHVH�VDPSOHV�ZHUH�DQDO\VHG�LQ�DFFRUGDQFH�ZLWK�\RXU�ZULWWHQ�LQVWUXFWLRQV�

$�FRS\�RI�WKH�LQVWUXFWLRQV�LV�DWWDFKHG�ZLWK�WKH�DQDO\WLFDO�UHSRUW�$�FRS\�RI�WKH�LQVWUXFWLRQV�LV�DWWDFKHG�ZLWK�WKH�DQDO\WLFDO�UHSRUW�

7KH�UHVXOWV�DQG�DVVRFLDWHG�TXDOLW\�FRQWURO�DUH�FRQWDLQHG�LQ�WKH�IROORZLQJ�SDJHV�RI�WKLV�UHSRUW�7KH�UHVXOWV�DQG�DVVRFLDWHG�TXDOLW\�FRQWURO�DUH�FRQWDLQHG�LQ�WKH�IROORZLQJ�SDJHV�RI�WKLV�UHSRUW�

8QOHVV�RWKHUZLVH�VWDWHG��VROLG�VDPSOHV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV��PRLVWXUH�KDV8QOHVV�RWKHUZLVH�VWDWHG��VROLG�VDPSOHV�DUH�H[SUHVVHG�RQ�D�GU\�ZHLJKW�EDVLV��PRLVWXUH�KDV

EHHQ�VXSSOLHG�IRU�\RXU�LQIRUPDWLRQ�RQO\���DLU�DQG�OLTXLG�VDPSOHV�DV�UHFHLYHG�EHHQ�VXSSOLHG�IRU�\RXU�LQIRUPDWLRQ�RQO\���DLU�DQG�OLTXLG�VDPSOHV�DV�UHFHLYHG�

6KRXOG�\RX�KDYH�DQ\�TXHULHV�UHJDUGLQJ�WKLV�UHSRUW�SOHDVH�FRQWDFW�WKH�XQGHUVLJQHG�6KRXOG�\RX�KDYH�DQ\�TXHULHV�UHJDUGLQJ�WKLV�UHSRUW�SOHDVH�FRQWDFW�WKH�XQGHUVLJQHG�

7KLV�UHSRUW�FDQFHOV	�VXSHUVHGHV�5HSRUW�1R��������LVVXHG�6*6�(QYLURQPHQWDO�6HUYLFHV�GXH�WR�DPHQGPHQW7KLV�UHSRUW�FDQFHOV	�VXSHUVHGHV�5HSRUW�1R��������LVVXHG�6*6�(QYLURQPHQWDO�6HUYLFHV�GXH�WR�DPHQGPHQW

WR�6DPSOH�,'�DV�SHU�&2&�WR�6DPSOH�,'�DV�SHU�&2&�

<RXUV�IDLWKIXOO\<RXUV�IDLWKIXOO\
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Table 10:  Results of Chemical Analysis on Groundwater 
Laboratory

1 2 3 4 D2 5 7 D1 101 102 103 106 107 108 109 MW01 D4 MW02 MW03 MW04 MW05 MW06 MW07 MW08 MW09 MW10 D3 PQL Irrigation Waters
Fresh Marine 

 PID (ppm) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
 pH 6.1 6.3 6.3 6.9 6.5 7 6.7 6.8 6.7 6.3 6.2 6.6 6.8 6.7 7.6 3.5 3.5 3.8 5.5 6.9 6.1 6.7 6 7 7.3 6.5 6.4 6.5-8.5 (9) 6.5-8.0 (1) 7.0-8.5 (2) >6 (6)

Electrical Conductivity (uS/cm) 16000 7700 11000 19000 5000 500 33000 39000 6500 2000 2100 8600 4300 2700 4500 3300 3000 1300 2500 1900 2500 3000 2800 2500 1700 5100 5100 1 NC NC NC 1000 - 7500 (3)

Biochemical Oxygen Demand NT <5 NT NT NT NT 5 6 NT NT 5 <PQL NT <PQL 4 NT NT NT NT NT NT NT NT NT 6 NT NT 4 NC NC NC NC
  Metal                             

As <PQL 0.001 0.003 0.002 0.001 0.001 <PQL <PQL 0.003 0.009 0.002 0.006 0.008 <PQL 0.005 0.007 0.007 0.008 <PQL 0.002 0.002 0.003 <PQL 0.002 0.004 0.007 0.006 0.001 0.007 0.013 (10) 0.0023(13)(L) 0.1 (4)

Cd <PQL <PQL <PQL 0.0001 <PQL <PQL <PQL 0.0002 <PQL <PQL <PQL <PQL 0.0001 <PQL 0.0001 <PQL <PQL 0.0001 0.0001 <PQL <PQL 0.0001 <PQL 0.0002 <PQL <PQL <PQL 0.0001 0.002 0.0002 0.0007 0.01 (4)

Cr 0.002 0.002 0.001 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.002 <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.001 <PQL 0.001 <PQL <PQL 0.001 0.05 (8) 0.001 (8) 0.0044 (8) 0.1 (4)

Cu 0.002 0.003 0.005 <PQL <PQL 0.001 <PQL <PQL <PQL 0.002 0.002 0.001 <PQL 0.002 0.002 0.001 <PQL 0.002 0.001 <PQL <PQL <PQL 0.004 0.004 <PQL <PQL 0.001 0.001 2 0.0014 0.0013 0.2 (4)

Pb <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.001 <PQL <PQL <PQL 0.001 0.02 0.011 0.007 0.2 (4)

Hg <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.01 0.0034 0.0044 2 (4)

Ni 0.046 0.028 0.095 0.04 0.038 0.008 0.056 0.054 0.011 0.029 0.022 0.052 0.015 0.017 0.015 0.21 0.21 0.067 0.046 0.013 0.046 0.069 0.024 0.032 0.017 0.45 0.43 0.001 NC 0.008 0.015 2 (4)

Zn 0.052 0.021 0.071 0.009 0.023 0.015 0.031 0.058 0.061 0.04 0.05 0.035 0.18 3.8 0.032 0.26 0.26 0.088 0.061 0.027 0.09 0.034 0.02 0.2 0.02 0.39 0.38 0.001 0.001 0.00006 (11) 0.0001 (11) 0.002 (4)

  TRH                                
           C6 - C9 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 10 NC NC NC NC
           C10 - C14 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 50 NC NC NC NC
           C15 - C28 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 100 NC NC NC NC
           C29 - C36 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 100 NC NC NC NC
  BTEX                            
           Benzene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.001 0.95 0.5 NC
           Toluene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.8 NC 0.18 (L) NC
           Ethyl Benzene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.3 NC 0.08 (L) NC
           Xylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0003 0.6 0.075 (12) (L) NC NC
   PAHs
          Total PAHs <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0016 NC NC NC NC
          Naphthalene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.016 0.05 NC
          Acenaphthylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Acenaphthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Fluorene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Phenanthrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.0006 (L) 0.0006 (L) NC
          Anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.00001 (L) 0.00001 (L) NC
          Fluoranthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.001 (L) 0.001 (L) NC
          Pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[a ]anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Chrysene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[b,k ]fluoranthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0002 NC NC NC NC
          Benzo[a ]pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.00001 0.0001 (L) 0.0001 (L) NC
          Indeno[123-cd ]pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Dibenzo[ah ]anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[ghi ]perylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC

Faecal Coliforms (Col/100 mL) NT <10 NT NT NT NT <10 <10 NT NT <20 <10 NT 80 <20 NT NT NT NT NT NT NT NT NT 100 NT NT 1 NIL NC NC <100 (7)

Total Nitrogen NT 0.6 NT NT NT NT 9.1 9.5 NT NT 1.6 3 NT 1.9 2.3 NT NT NT NT NT NT NT NT NT 3.9 NT NT 0.1 NC 0.05 (1) 0.03 (2) 0.05 (5)

Total Phosphorus NT 0.08 NT NT NT NT 2 2 NT NT 0.2 <PQL NT 1 5.4 NT NT NT NT NT NT NT NT NT 20 NT NT 0.05 NC 0.05 (1) 0.03 (2) 0.05 (5)

Total Kjeldahl Nitrogen NT 0.6 NT NT NT NT 9.1 9.5 NT NT 1.6 3 NT 1.7 2.3 NT NT NT NT NT NT NT NT NT 3.9 NT NT 0.1 NC NC NC NC
Notes to Table 10:
Results expressed in mg/L unless otherwise stated
PQL - Practical Quantitation Limits 
(1) - Trigger Values for physical and chemical stressors for south-east Australia for Slightly Disturbed Ecosystems (Table 3.3.2 )-Lowland Rivers
(2) - Trigger Values for physical and chemical stressors for south-east Australia for Slightly Disturbed Ecosystems (Table 3.3.2 )-Estuaries
(3) - Tolerance value of Clover (Conservative Value for Pastures)
(4) - Long Term Trigger Values (up to 100 yrs)
(5) - To minimse bioclogging of irrigation equipment
(6) - Trigger Values for assessing corrosiveness of water
(7) - Drinking water criteria for Livestock
(8) - Chromium (VI)
(9) - Aesthetic Guideline Value
(10) - Arsenic (V) (conservative)

(11) - Mercury (Inorganic)
(12) - m-xylene low reliability trigger value
(13) - Environmental Concern Level (ECL) - indicative interim working level only
(L) - 95% Low Reliability Trigger Values (99% protection level applied where recommended (ie benzo(a)pyrene))
(M) - 95% Moderate Reliability Trigger Value
NC - No Criteria
NT - Not Tested
D1 - Replicate of sample 7
D2 - Replicate of sample 4
D3 - Replicate of sample MW10
D4 - Replicate of sample MW01

Exceeds ANZECC 2000 Guidelines - Marine Waters
Exceeds ANZECC 2000 Guidelines - Fresh Waters
Exceeds ANZECC 2000 Guidelines - Irrigation Waters in absence of ANZECC 2000 Guidelines for Fresh and Marine Slightly to Moderately disturbed systems

Bold results exceed Australian Drinking Water Guidelines - Health Based

Australian Drinking 
Water Guidelines - 

Health Based (mg/L)
Slightly to Moderately disturbed systems

           ANZECC (2000) - Trigger Values
Sample Identification
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Table 10:  Results of Chemical Analysis on Groundwater (Continued) 
Laboratory

301 302U PQL Irrigation Waters
Fresh Marine 

 PID (ppm) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
 pH 6.7 6.8 6.9 6.3 6.7 7 6.5 7 7.6 7.1 6.6 7.3 6.5-8.5 (9) 6.5-8.0 (1) 7.0-8.5 (2) >6 (6)

Electrical Conductivity (uS/cm) 1200 3100 12000 2800 11000 1500 30000 4700 27000 11000 6300 14000 1 NC NC NC 1000 - 7500 (3)

Biochemical Oxygen Demand NT <PQL NT NT NT NT NT NT NT 84 NT NT 4 NC NC NC NC
  Metal (Dissolved)                        

As 0.002 0.001 0.08 0.006 0.004 0.004 0.001 0.004 0.011 0.009 0.001 0.009 0.001 0.007 0.013 (10) 0.0023(13)(L) 0.1 (4)

Cd <PQL <PQL 0.0015 0.0003 0.0001 <PQL <PQL <PQL 0.0004 <PQL <PQL 0.0002 0.0001 0.002 0.0002 0.0007 0.01 (4)

Cr <PQL <PQL 0.21 <PQL 0.018 0.002 <PQL 0.003 0.034 <PQL <PQL 0.023 0.001 0.05 (8) 0.001 (8) 0.0044 (8) 0.1 (4)

Cu 0.002 0.007 0.21 <PQL 0.018 <0.001 0.004 0.001 0.024 0.002 <PQL 0.037 0.001 2 0.0014 0.0013 0.2 (4)

Pb <PQL <PQL 0.18 <PQL 0.006 <PQL <PQL <PQL 0.009 <PQL <PQL 0.013 0.001 0.02 0.011 0.007 0.2 (4)

Hg <PQL <PQL 0.0002 <PQL 0.0003 <PQL <PQL <PQL 0.0003 <PQL <PQL <PQL 0.0001 0.01 0.0034 0.0044 2 (4)

Ni 0.015 0.018 0.19 0.042 0.029 0.022 0.059 0.012 0.033 0.022 0.053 0.069 0.001 NC 0.008 0.015 2 (4)

Zn 0.019 0.061 0.52 0.021 0.047 0.033 0.057 0.025 0.065 0.038 0.053 0.085 0.001 0.001 0.00006 (11) 0.0001 (11) 0.002 (4)

  TRH                                
           C6 - C9 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 10 NC NC NC NC
           C10 - C14 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 50 NC NC NC NC
           C15 - C28 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 100 NC NC NC NC
           C29 - C36 <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 100 NC NC NC NC
  BTEX                            
           Benzene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.001 0.95 0.5 NC
           Toluene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.8 NC 0.18 (L) NC
           Ethyl Benzene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.3 NC 0.08 (L) NC
           Xylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0003 0.6 0.075 (12) (L) NC NC
   PAHs
          Total PAHs <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0016 NC NC NC NC
          Naphthalene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.016 0.05 NC
          Acenaphthylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Acenaphthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Fluorene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Phenanthrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.0006 (L) 0.0006 (L) NC
          Anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.00001 (L) 0.00001 (L) NC
          Fluoranthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC 0.001 (L) 0.001 (L) NC
          Pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[a ]anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Chrysene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[b,k ]fluoranthene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0002 NC NC NC NC
          Benzo[a ]pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 0.00001 0.0001 (L) 0.0001 (L) NC
          Indeno[123-cd ]pyrene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Dibenzo[ah ]anthracene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC
          Benzo[ghi ]perylene <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL <PQL 0.0001 NC NC NC NC

Faecal Coliforms (Col/100 mL) NT <20 NT NT NT NT NT NT NT 9200 NT NT 1 NIL NC NC <100 (7)

Total Nitrogen NT 1 NT NT NT NT NT NT NT 3.3 NT NT 0.1 NC 0.05 (1) 0.03 (2) 0.05 (5)

Total Phosphorus NT 1.1 NT NT NT NT NT NT NT 3.1 NT NT 0.05 NC 0.05 (1) 0.03 (2) 0.05 (5)

Total Kjeldahl Nitrogen NT 0.9 NT NT NT NT NT NT NT 3.2 NT NT 0.1 NC NC NC NC

305 306U 306AL 307 308U 308AL302AL 303U 303AL 304
Australian Drinking 
Water Guidelines - 

Health Based (mg/L)

           ANZECC (2000) - Trigger Values
Slightly to Moderately disturbed systemsSample Identification
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Quality Assurance/Quality Control 
for Preliminary Contamination Assessment 
Proposed Train Support Facility 
Maitland Road and Woodlands Close, Hexham 
 
Quality Assurance (QA) was maintained by: 

 Compliance with a Project Quality Plan written for the objectives of the study; 

 Using qualified engineers/scientists to undertake the field supervision and sampling; 

 Following the Douglas Partners Pty Ltd (DP) operating procedures for sampling, field testing and 
decontamination as presented in Table 1; 

 Using NATA registered laboratories for sample testing, that generally utilise standard laboratory 
methods of the US EPA, the APHA and NSW EPA.  

 
 
Table 1:  Field Procedures 

Abbreviation Procedure Name 

FPM LOG Logging 

FPM DECONT Decontamination of Personnel and Equipment 

FPM ENVID Sample Identification, Handling, Transport and 
Storage of Contaminated Samples 

FPM PIDETC Operation of Field Analysers 

FPM ENVSAMP Sampling of Contaminated Soils 
(from DP Field Procedures Manual) 
 
 
Quality Control (QC) of the laboratory programme was achieved by the following means: 

 Check replicate - a specific sample was split in the field, placed in separate containers and 
labelled with different sample numbers, and sent to the laboratory for analysis; 

 Method blanks - the laboratory ran reagent blanks to confirm the equipment and standards used 
were uncontaminated;  

 Laboratory replicates - the laboratory split samples internally and conducted tests on separate 
extracts;  

 Laboratory spikes - samples were spiked by the laboratory with a known concentration of 
contaminants and subsequently tested for percent recovery. 
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DISCUSSION 
 
A. Check Replicate 
 
The Relative Percent Difference (RPD) between replicate results is used as a measure of laboratory 
reproducibility and is given by the following:- 
 

100 x 
2)/2 result plicateRe1 result (Replicate

2) result Replicate 1 result (Replicate ABS RPD



  

The RPD can have a value between 0% and 200%. An RPD data quality objective of up to 50% is 
generally considered to be acceptable for organic analysis, and 35% for inorganics (i.e. Metals). 
 
A summary of the results of soil replicate QA/QC testing is provided in Table 2, below. 
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Table 2:  Results of Quality Control Analysis for Soil 

Analyte BH107/ 
0.8-1.0 

Replicate 
BD103 RPD (%) BH109/ 

0.0-0.1 
Replicate 

BD105 RPD (%) TP124/ 
0.0-0.05

Replicate
BD106 RPD (%) TP128/ 

0.0-0.05
Replicate

BD108 RPD (%) TP140/ 
0.1 

Replicate
BD116 RPD (%) TP148/ 

0.0-0.05 
Replicate 

BD117 RPD (%) TP168/ 
0.0-0.02

Replicate
BD121 RPD (%)

Metals 

As 20 25 22 7 8 13 27 19 35 <3 <3 N/A <3 <3 N/A 25 19 27 6 9 40 

Cd 0.7 1 35 0.4 0.4 0 0.5 0.6 18 <0.3 <0.3 N/A <0.3 <0.3 N/A 0.93 0.7 28 <0.3 0.4 N/A 

Cr 8.3 12 36 1.8 1.9 5 6.2 11 56 0.8 0.7 13 2.5 1.9 27 9.1 7.6 18 6.3 7 11 

Cu 77 110 35 13 14 7 15 17 13 0.8 0.7 13 11 12 9 890 740 18 17 19 11 

Pb 120 160 29 21 26 21 29 32 10 6 7 15 9.5 8 17 88 100 13 15 17 13 

Hg 0.3 0.12 86 0.11 0.09 20 0.18 0.13 32 <0.05 <0.05 N/A <0.05 <0.05 N/A 0.05 0.07 33 <0.05 <0.05 N/A 

Ni 19 33 54 3.6 3.8 5 7.8 29 115 0.6 0.6 0 6.1 4.9 22 22 19 15 9.6 11 14 

Zn 170 370 74 74 77 4 100 130 26 22 26 17 30 110 114 160 120 29 88 94 7 

TRH 

C6 - C9 <20 <20 N/A <20 <20 N/A <20 <20 N/A <20 <20 N/A <20 <20 N/A <20 <20 N/A <20 <20 N/A 

C10 - C14 26 21 21 90 39 79 <20 <20 N/A <200 <200 N/A <20 <20 N/A <200 43 N/A <20 <20 N/A 

C15 - C28 430 390 10 1100 520 72 140 190 30 8700 10000 14 54 110 68 650 600 8 <50 <50 N/A 

C29 - C36 200 300 40 500 300 50 71 76 7 8200 11000 29 <50 70 N/A 1600 790 68 58 <50 N/A 

BTEX 

Benzene <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A 

Toluene <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A 

Ethyl Benzene <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A <0.5 <0.5 N/A 

Xylene <1.5 <1.5 N/A <1.5 <1.5 N/A <1.5 <1.5 N/A <1.5 <1.5 N/A <1.5 <1.5 N/A <1.5 <1.5 N/A <1.5 <1.5 N/A 

PAH 
Total PAHs <7.63 <7.95 N/A <3.06 <3.38 N/A <2.15 <2.49 N/A <1.85 <2.06 N/A <1.75 <1.59 N/A <3.24 <3.82 N/A <1.61 <1.56 N/A 

Benzo(a)pyrene 0.4 0.46 14 0.15 0.13 14 <0.05 0.05 N/A <0.05 <0.05 N/A <0.05 <0.05 N/A 0.14 0.12 15 0.05 0.05 0 

PCBs  <0.90 <0.90 N/A <0.90 <0.90 N/A <0.90 <0.90 N/A <9.00 <9.00 N/A <0.90 <0.90 N/A <0.90 <0.90 N/A <0.90 <0.90 N/A 

OPPs  <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <1 all <1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A 

OCPs 

Total OCPs <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <1 all <1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A all <0.1 all <0.1 N/A 

Aldrin + Dieldrin <0.2 <0.2 N/A <0.2 <0.2 N/A <0.2 <0.2 N/A <2 <2 N/A <0.2 <0.2 N/A <0.2 <0.2 N/A <0.2 <0.2 N/A 

Chlordane <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <1 <1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A 

DDT <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <1 <1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A 

Heptachlor <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <1 <1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A <0.1 <0.1 N/A 
Notes to Table 2: 
Results expressed in mg/kg on a dry weight basis 
N/A – Not Applicable 
NT – Not Tested 
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A summary of the results of water replicate QA/QC testing is provided in Table 3, below. 
 
Table 3:  Results of Quality Control Analysis for Water 

Analyte 5 ReplicateBD
130 RPD (%) SW201 ReplicateBD

201 RPD (%) 

pH  6.7 6.7 0 7.3 7.3 0 

Electrical Conductivity (µS/cm) 2600 2500 4 2300 2300 0 

Total Dissolved Solids NT NT N/A 1200000 1200000 0 

Biochemical Oxygen Demand <2000 <2000 N/A 5000 7000 33 

Chemical Oxygen Demand NT NT N/A 130000 85000 42 

Total Kjeldahl Nitrogen <200 <200 N/A 2600 2100 21 

Total Nitrogen <200 <200 N/A 2600 2100 21 

Total Phosphorus 60 80 29 530 330 47 

Anions 

Ammonia  (NH 3) as N NT NT N/A 330 320 3 

Nitrite (NO2
- ) as N 9 <5 N/A 10 10 0 

Nitrate (NO3
- ) as N 10 10 0 10 20 67 

NOx (NO2
- + NO3

-
 ) <10 <17 N/A 24 36 40 

Metals 

As 1 <1 N/A 1.2 1.6 29 

Cd <0.1 <0.1 N/A <0.1 <0.1 N/A 

Cr <1 <1 N/A <1 <1 N/A 

Cu 1.3 1.7 27 <1 <1 N/A 

Fe2+ 100 130 26 1100 950 15 

Ni 9.6 9.5 1 9.6 10 4 

Pb <1 <1 N/A <1 <1 N/A 

Zn 34 29 16 5.3 7.3 32 

Hg <0.1 <0.1 N/A <0.1 <0.1 N/A 

TRH 

C6 - C9 <20 <20 N/A <40 <40 N/A 

C10 - C14 <40 <40 N/A <40 <40 N/A 

C15 - C28 <100 <100 N/A <100 <100 N/A 

C29 - C36 <100 <100 N/A <100 <100 N/A 

BTEX 

Benzene <1 <1 N/A <1 <1 N/A 

Toluene <1 <1 N/A <1 <1 N/A 

Ethyl Benzene <1 <1 N/A <1 <1 N/A 

Xylene <3 <3 N/A <3 <3 N/A 

PAHs 
Total PAHs <1.60 <1.60 N/A <4.10 <1.50 N/A 

Benzo(a)pyrene <0.1 <0.1 N/A <0.1 <0.1 N/A 

OPPs all <0.001 all <0.001 N/A all <0.01 all <0.01 N/A 

OCPs 

Total OCPs all <0.01 all <0.01 N/A all <0.1 all <0.1 N/A 

Aldrin + Dieldrin all <0.001 all <0.001 N/A all <0.01 all <0.01 N/A 

Chlordane <0.001 <0.001 N/A <0.01 <0.01 N/A 

DDT <0.001 <0.001 N/A <0.01 <0.01 N/A 

Heptachlor <0.001 <0.001 N/A <0.01 <0.01 N/A 

PCBs all <0.01 all <0.01 N/A all <0.1 all <0.1 N/A 

Faecal Coliforms (cfu/100 mL) <1 NT N/A 550 NT N/A 

Total Phosphorus 0.06 0.08 29 0.53 0.33 47 
Notes to Table 3: 
Results expressed in µg/L unless otherwise specified 
N/A – Not Applicable 
NT – Not Tested 
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RPDs for soil samples ranged from 0% to 115%.  The majority of results are within acceptable limits, 
with the exception of the following elevated RPDs: 

 BH107/0.8-1.0 and BD103: 
o Mercury; 
o Nickel; 
o Zinc; 

 BH109/0.0-0.1 and BD105: 
o TRH (C10 - C14, C15 - C28, C29 - C36); 

 TP124/0.0-0.05 and BD106: 
o Chromium; 
o Nickel; 

 TP140/0.1and BD116: 
o Zinc; 
o C15 - C28; 

 TP168/0.0-0.02 and BD121: 
o Arsenic. 

 
The above samples were all filling materials, which generally comprised coal reject/chitter materials. 
The elevated RPDs may be attributed to the heterogeneity of filling materials, the type of filling 
encountered, together with relatively low contaminant concentrations present. 
 
RPDs for water samples ranged from 0% to 67%.  The majority of results are within acceptable 
limits, with the exception of an elevated RPD for surface water samples SW201 and BD2101 for 
Nitrate. 
 
 
B. Method Blanks 
 
All method blanks returned results lower than the laboratory detection limit, therefore are acceptable. 
 
 
C. Laboratory Replicates 
 
The average RPD for individual contaminants ranged from 0% to 84% and are generally considered 
to be within acceptable limits with the exception of duplicate sample 51. Laboratory notes concluded 
the result for Arsenic was outside the acceptance criteria due to sample heterogeneity. 
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D. Laboratory Spikes 
 
Recoveries in the order of 70% to 130% are generally considered to be acceptable. The average 
percent recovery for individual organic contaminants ranged from 71% to 139% which is generally 
within the quality control objectives. Heptachlor (OCP) and Acenaphthene (PAH) recorded a 
recovery of 139%, which is in the range 60% to 140% accepted for organics by the laboratory. The 
results should however be qualified and may slightly under-estimate or over-estimate contaminant 
concentrations in certain samples (i.e. biased low or high respectively). 
 
 
 
CONCLUSIONS 
 
While some elevated RPDs were found for field duplicates and one laboratory duplicate, based on 
the heterogeneity of the fill materials and the relatively low concentration present the results are 
considered acceptable.  
 
In summary, it is noted that the magnitude of RPDs for field replicates (i.e. blind replicates) are 
generally higher than those for laboratory replicates.  Field replicate results generally show greater 
variability than laboratory replicates, because they measure both field and laboratory reproducibility. 
 
The accuracy and precision of the soil testing procedures, as inferred by the QA/QC data is 
generally considered to be of sufficient standard to allow the data reported to be used to interpret 
site contamination conditions. 
 
 












































































