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SHULPHWHU�RI�WKH�VLWH�DQG�DW�DSSURSULDWH�ORFDWLRQV�GRZQVWUHDP�RI�WKH�*DUD�5LYHU��DQG���

��� $�PDQDJHPHQW�SODQ�WKDW�LGHQWLILHV�WKH�SRWHQWLDO�LPSDFWV�RQ�WKH�KHULWDJH�YDOXHV�RI�WKH�GRZQVWUHDP�
*RQGZDQDQ�5DLQIRUHVWV�RI�$XVWUDOLD�:RUOG�+HULWDJH�$UHD��*5$:+$����

7KLV�SODQ�KDV�EHHQ�GHYHORSHG�LQ�DFFRUGDQFH�ZLWK�WKH�VSHFLILF�REMHFWLYHV�GHVFULEHG�E\�'(:+$��ZKLFK�LQFOXGH�WKH�
IROORZLQJ���

x� ,GHQWLI\�DQG�GHVFULEH�WKH�YDOXHV�RI�WKH�*5$:+$�ZLWK�D�SDUWLFXODU�IRFXV�RQ�HFRORJLFDO�DUHDV�WKDW�ZRXOG�EH�
PRVW�YXOQHUDEOH�WR�LPSDFWV�IURP�WKH�SURSRVHG�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�WKH�ODQGILOO�VLWH��

x� ,GHQWLI\�PLWLJDWLRQ�PHDVXUHV�IRU�WKH�FRQWURO�RI�DLU�DQG�ZDWHU�ERUQH�ZHHG�SURSDJXOHV�RQVLWH��

x� ,GHQWLI\�PHDVXUHV�WR�PLQLPLVH�DQG�FRQWURO�WKH�VSUHDG�RI�LQYDVLYH�ZHHG�VSHFLHV�GRZQVWUHDP�RI�WKH�VLWH�LQ�
FRRSHUDWLRQ�ZLWK�DGMDFHQW�ODQGRZQHUV��VWDWH�DJHQFLHV�DQG�WKH�:RUOG�+HULWDJH�$UHD�SODFH�PDQDJHUV��DQG��

x� ,QFRUSRUDWH�WKH�GHWDLOHG�JURXQG�DQG�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP��

7KH�JURXQG�DQG�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP�DLPV�WR���

x� 'HVFULEH�WKH�VXUIDFH�DQG�JURXQG�ZDWHU�EDVHOLQH�FRQGLWLRQ�RI�WKH�/DQGILOO�6LWH�DQG�VXUURXQGLQJ�DUHDV��

x� ,GHQWLI\�DSSURSULDWH�DVVHVVPHQW�FULWHULD�DQG�FULWLFDO�ZDWHU�TXDOLW\�YDOXHV�ZLWK�SDUWLFXODU�UHJDUG�WR�WKH�
*5$:+$��

x� ,GHQWLI\�DSSURSULDWH�PRQLWRULQJ�SDUDPHWHUV�DQG�IUHTXHQFLHV�RI�VDPSOLQJ��

x� ,GHQWLI\�UHPHGLDO�DFWLRQV�WR�EH�WDNHQ�LQ�WKH�HYHQW�RI�H[FHHGDQFHV�RI�DVVHVVPHQW�FULWHULD�RU�REVHUYDEOH�
WKUHDWV�WR�HQYLURQPHQWDO�ZDWHU�TXDOLW\��

x� ,GHQWLI\�SDUWLHV�UHVSRQVLEOH�IRU�XQGHUWDNLQJ�UHPHGLDO�DFWLRQV��DQG�

x� 2XWOLQH�WKH�SHULRG�RI�UHYLHZ�RI�WKH�SODQ�DQG�WKH�SURFHVV�IRU�HYDOXDWLRQ�DQG�DPHQGPHQW�RI�WKH�SODQ��

7KH�PRQLWRULQJ�SURJUDP�DQG�PDQDJHPHQW�SODQ�DSSOLHV�WR�ERWK�WKH�SHULRG�RI�FRQVWUXFWLRQ�DQG�WKH�RQJRLQJ�
RSHUDWLRQ�RI�WKH�ODQGILOO��

�
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���� 2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��*5$:+$��

2.1 Background  
7KH�SURSRVHG�ODQGILOO�IDFLOLW\�LV�ORFDWHG�DSSUR[LPDWHO\���NP�QRUWK�QRUWK�ZHVW�RI�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�
DQG���NP��DW�LWV�FORVHVW�SRLQW��ZHVW�RI�WKH�*DUD�5LYHU�ZKLFK�IORZV�LQWR�WKH�SDUN��2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�
IRUPV�SDUW�RI�WKH�*RQGZDQD�5DLQIRUHVWV�RI�$XVWUDOLD�:RUOG�+HULWDJH�$UHD��*5$:+$����

3XUVXDQW�WR�WKH�(3%&�$FW��WKH�SUR[LPLW\�RI�WKH�:RUOG�+HULWDJH�$UHD��2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��WR�WKH�
SURSRVHG�ODQGILOO�IDFLOLW\�UHTXLUHV�WKDW�DQ�DVVHVVPHQW�RI�PDWWHUV�RI�1DWLRQDO�(QYLURQPHQWDO�6LJQLILFDQFH��1(6��EH�
XQGHUWDNHQ��7KLV�DVVHVVPHQW�KDV�EHHQ�FRPSOHWHG�DV�D�FRPSRQHQW�RI�WKH�)ORUD�DQG�)DXQD�,PSDFW�$VVHVVPHQW�
SUHSDUHG�IRU�WKH�SURMHFW��($�6\VWHPV���������

,Q�DGGLWLRQ�WR�WKH�IORUD�DQG�IDXQD�DVVHVVPHQW�FRQGXFWHG�E\�($�6\VWHPV��������'(:+$�UHTXLUHG�WKDW�WKH�YDOXHV�
RI�*5$:+$�EH�LGHQWLILHG�DQG�GHVFULEHG�LQ�PRUH�GHWDLO��7R�WKLV�HQG��FRQVXOWDWLRQ�ZDV�XQGHUWDNHQ�WR�HQVXUH�WKH�
PHWKRGV�SURSRVHG�PHW�ZLWK�'(:+$¶V��H[SHFWDWLRQV��$�IXUWKHU�REMHFWLYH�ZDV�WR�GHWHUPLQH�ZKHWKHU�DQ\�DGGLWLRQDO�
VWXGLHV�RU�UHVHDUFK�SXEOLFDWLRQV�ZHUH�DYDLODEOH�JLYHQ�WKH�SDXFLW\�LQ�OLWHUDWXUH�UHOHYDQW�WR�WKLV�DUHD��UHIHU�
Section 2.1.1���

)LHOG�LQYHVWLJDWLRQV�ZHUH�FRQGXFWHG�RQ�WKH��VW�DQG��QG�'HFHPEHU�������ZKLFK�LQFOXGHG�LQVSHFWLRQ�DQG�FROOHFWLRQ�
RI�TXDOLWDWLYH�REVHUYDWLRQV�IURP�ERWK�XSVWUHDP�VLWHV�WR�WKH�SURSRVHG�ODQGILOO�IDFLOLW\�DQG�GRZQVWUHDP�DUHDV�ZLWKLQ�
WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��DV�IROORZV��

x� *DUD�5LYHU��XSVWUHDP�RI�WKH�SURSRVHG�ODQGILOO�VLWH��

x� &RPPLVVLRQHUV�:DWHUV�DQG�LWV�WULEXWDU\��XSVWUHDP�RI�WKH�SURSRVHG�ODQGILOO�VLWH��

x� 'RZQVWUHDP�RI�WKH�&RPPLVVLRQHUV�:DWHUV�FRQIOXHQFH�DW�%OXH�+ROH��DW�WKH�FRPPHQFHPHQW�RI�2[OH\�:LOG�
5LYHUV�1DWLRQDO�3DUN���DQG�

x� 'RZQVWUHDP�RI�WKH�*DUD�5LYHU�ZHLU�DQG�XSVWUHDP�RI�&UHHN�FRQIOXHQFH�ZLWK�*DUD�5LYHU��ZLWKLQ�2[OH\�:LOG�
5LYHUV�1DWLRQDO�3DUN���

'XULQJ�VLWH�YLVLWV�WR�*DUD�*RUJH�FRQGXFWHG�RQ�WKH��QG�'HFHPEHU�������DGGLWLRQDO�FRQVXOWDWLRQ�ZDV�XQGHUWDNHQ�
ZLWK�'(&&:�±�13:6�SHUVRQQHO��SUHVHQW�RQ�VLWH�DW�WKH�WLPH��

2.1.1 Literature Review 

/LWHUDWXUH�LQ�UHODWLRQ�WR�WKH�*5$:+$��LQ�SDUWLFXODU�WKDW�UHOHYDQW�WR�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��LV�UHODWLYHO\�
OLPLWHG��/LWHUDWXUH�DQG�ZHE�EDVHG�LQIRUPDWLRQ�UHYLHZHG�LQFOXGHV�WKH�IROORZLQJ��

x� 'HSDUWPHQW�RI�(QYLURQPHQW�DQG�+HULWDJH���������6WUDWHJLF�2YHUYLHZ�IRU�0DQDJHPHQW�RI�:RUOG�+HULWDJH�
&HQWUDO�(DVWHUQ�5DLQIRUHVW�5HVHUYHV�RI�$XVWUDOLD���&(55$���

x� (QYLURQPHQW�$XVWUDOLD��16:�1DWLRQDO�3DUNV�DQG�:LOGOLIH�6HUYLFH�DQG�4XHHQVODQG�3DUNV�DQG�:LOGOLIH�6HUYLFH�
��������5HSRUW�RQ�WKH�6WDWH�RI�&RQVHUYDWLRQ�RI�WKH�&HQWUDO�(DVWHUQ�5DLQIRUHVW�5HVHUYHV�RI�$XVWUDOLD���
&(55$�

x� 'HSDUWPHQW�RI�(QYLURQPHQW��:DWHU��+HULWDJH�DQG�$UWV��'(:+$���

�� $XVWUDOLDQ�+HULWDJH�'DWDEDVH��ZHEVLWH��

�� :RUOG�+HULWDJH�/LVWLQJ�,QIRUPDWLRQ��ZHEVLWH��

�� *RQGZDQD�5DLQIRUHVWV�RI�$XVWUDOLD�IDFW�VKHHW��ZHEVLWH��

x� 16:�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�&RQVHUYDWLRQ��

�� 2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�3ODQ�RI�0DQDJHPHQW��1DWLRQDO�3DUNV�DQG�:LOGOLIH�6HUYLFHV������� �

�� :RUOG�+HULWDJH�DQG�$VVRFLDWHG�1DWXUDO�9DOXHV�RI�&HQWUDO�(DVWHUQ�5DLQIRUHVW�5HVHUYHV�RI�$XVWUDOLD���
&(55$��1DWLRQDO�3DUNV�DQG�:LOGOLIH�6HUYLFH�������

x� ($�6\VWHPV���������)ORUD�DQG�)DXQD�$VVHVVPHQW�±�3URSRVHG�1HZ�$UPLGDOH�/DQGILOO�)DFLOLW\� �

,QIRUPDWLRQ�REWDLQHG�IURP�WKHVH�VRXUFHV�DUH�VXPPDULVHG�LQ�WKH�IROORZLQJ�VHFWLRQV����

��������������������������������������������������������

��3DW�.HOO\�DQG�-RQDWKRQ�7HDVGDOH��'(:+$��&DQEHUUD��$WWDFKPHQW����

��0DWW�5\DQ�DQG�*HRUJH�0RQURH��1:36��$UPLGDOH��
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2.1.2 Inscription of Australian Rainforests as World Heritage Areas 

,Q�UHFRJQLWLRQ�RI�WKH�LPSRUWDQFH�RI�UDLQIRUHVWV�DV�SDUW�RI�WKH�QDWLRQ¶V�QDWXUDO�KHULWDJH��D�VXLWH�RI�UDLQIRUHVW�QDWLRQDO�
SDUNV�DQG�QDWXUH�UHVHUYHV�ZLWKLQ�1HZ�6RXWK�:DOHV�ZHUH�QRPLQDWHG�IRU�LQFOXVLRQ�RQ�WKH�:RUOG�+HULWDJH�/LVW�LQ�
������7KHVH�DUHDV�ZHUH�LQVFULEHG�LQ������DV�WKH�Australian East Coast Subtropical and Temperate Rainforest 
Parks World Heritage Site��

6LJQLILFDQW�DUHDV�RI�UDLQIRUHVW�LQ�VRXWKHUQ�4XHHQVODQG�DQG�DGGLWLRQDO�DUHDV�LQ�QRUWKHUQ�1HZ�6RXWK�:DOHV�ZHUH�
OLVWHG�LQ������DV�WKH�Central Eastern Rainforest Reserves (Australia) World Heritage Site��&ROOHFWLYHO\�WKH�
$XVWUDOLDQ�(DVW�&RDVW�6XEWURSLFDO�DQG�7HPSHUDWH�5DLQIRUHVW�3DUNV�:RUOG�+HULWDJH�6LWH�DQG�WKH�&HQWUDO�(DVWHUQ�
5DLQIRUHVW�5HVHUYHV�RI�$XVWUDOLD��&(55$��:RUOG�+HULWDJH�6LWH�KDYH�EHHQ�UHIHUUHG�WR�DV�WKH�*RQGZDQD�
5DLQIRUHVWV�RI�$XVWUDOLD�:RUOG�+HULWDJH�$UHD��*5$:+$��VLQFH��������

7KH�LQVFULSWLRQ�RI�WKH�*5$:+$�LV�GXH�WR�WKHLU�RXWVWDQGLQJ�QDWXUDO�XQLYHUVDO�YDOXHV��VSHFLILFDOO\��

x� $V�DQ�RXWVWDQGLQJ�H[DPSOH�UHSUHVHQWLQJ�PDMRU�VWDJHV�RI�WKH�HDUWK
V�HYROXWLRQDU\�KLVWRU\��

x� $V�DQ�RXWVWDQGLQJ�H[DPSOH�UHSUHVHQWLQJ�VLJQLILFDQW�RQJRLQJ�JHRORJLFDO�SURFHVVHV�DQG�ELRORJLFDO�HYROXWLRQ��
DQG�

x� &RQWDLQLQJ�LPSRUWDQW�DQG�VLJQLILFDQW�KDELWDWV�IRU�WKH�LQ�VLWX�FRQVHUYDWLRQ�RI�ELRORJLFDO�GLYHUVLW\�� �

7KH�HYROXWLRQ�RI�QHZ�VSHFLHV�LV�HQFRXUDJHG�E\�WKH�QDWXUDO�VHSDUDWLRQ�DQG�LVRODWLRQ�RI�UDLQIRUHVW�VWDQGV��0DQ\�
SODQWV�DQG�DQLPDOV�IRXQG�LQ�WKH�*5$:+$�DUH�ORFDOO\�UHVWULFWHG�WR�D�IHZ�VLWHV�RU�RFFXU�LQ�ZLGHO\�VHSDUDWHG�
SRSXODWLRQV��

$OWKRXJK�WKH�LQVFULEHG�UDLQIRUHVWV�FRYHU�RQO\�DERXW�����SHU�FHQW�RI�$XVWUDOLD��WKH\�FRQWDLQ�DERXW�KDOI�RI�DOO�
$XVWUDOLDQ�SODQW�IDPLOLHV�DQG�DERXW�D�WKLUG�RI�$XVWUDOLD
V�PDPPDO�DQG�ELUG�VSHFLHV��7KH�*5$:+$�KDYH�DQ�
H[WUHPHO\�KLJK�FRQVHUYDWLRQ�YDOXH�DQG�SURYLGH�KDELWDW�IRU�PRUH�WKDQ�����UDUH�RU�WKUHDWHQHG�SODQW�DQG�DQLPDO�
VSHFLHV��7KH�GLVWULEXWLRQDO�OLPLWV�RI�VHYHUDO�VSHFLHV�DQG�PDQ\�FHQWUHV�RI�VSHFLHV�GLYHUVLW\�RFFXU�LQ�*5$:+$�
SURSHUWLHV��

2.1.3 Oxley Wild Rivers National Park  

7KH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�ZDV�OLVWHG�LQ�������DV�D�FRPSRQHQW�RI�&(55$���DQG�DW�WKH�WLPH�
HQFRPSDVVHG��������KHFWDUHV��$GGLWLRQV�WR�WKH�UHVHUYH�V\VWHP�LQ�ODWHU�\HDUV�KDYH�VXEVWDQWLDOO\�LQFUHDVHG�WKLV�
DUHD��,Q�������WKH�16:�1DWLRQDO�3DUNV�DQG�:LOGOLIH�6HUYLFH��13:6��HVWLPDWHG�WKH�ILQDO�UHVHUYH�V\VWHP�WR�EH�
SRWHQWLDOO\���������LQ�H[WHQW��DOWKRXJK�DV�DW������D�ILJXUH�RI���������KD�ZDV�UHSRUWHG��13:6���������

7KH�*5$:+$�FRPSULVHV���GLVWLQFW�JURXSLQJV�RI�SDUNV�DQG�UHVHUYHV�GLVWULEXWHG�EHWZHHQ�1HZFDVWOH�DQG�%ULVEDQH��
ZLWK�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�LV�D�FRPSRQHQW�RI�WKH�+DVWLQJV�±�0DFOHD\�*URXS��7KLV�JURXS�LQFOXGHV�DQ�
H[DPSOH�RI�WKH�*UHDW�(VFDUSPHQW��ZLWK�D�VKDUS�EUHDN�EHWZHHQ�WKH�SODWHDX�DQG�WKH�HVFDUSPHQW�VKRZQ�LQ�WKH�JXOIV�
DQG�JRUJHV�RI�WKH�XSSHU�0DFOHD\��6WHHS�KLOOVORSHV�DQG�GHHS�YDOOH\V�ZLWK�D�FRPSOH[�GUDLQDJH�SDWWHUQ�FRYHU�PRVW�
RI�WKH�DUHD�HDVW�RI�WKH�*UHDW�(VFDUSPHQW���

2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�LV�SDUW�RI�D�EURDG�FRQWLJXRXV�EHOW�RI�UHODWLYHO\�XQGLVWXUEHG�IRUHVWHG�ODQG�DORQJ�WKH�
*UHDW�(VFDUSPHQW��$GMDFHQW�ODQGV�RQ�WKH�WDEOHODQGV�KDYH�ODUJHO\�EHHQ�FOHDUHG�IRU�JUD]LQJ�EXW�ODUJH�DUHDV�RI�
QDWLYH�YHJHWDWLRQ�UHPDLQ�LQ�WKH�HDVW��XQGHU�ERWK�SXEOLF�DQG�SULYDWH�RZQHUVKLS���

:HVWZDUG�HURVLRQ�RI�WKH�WDEOHODQGV�E\�WKH�0DFOHD\�5LYHU�V\VWHP�KDV�FUHDWHG�WKH�VSHFWDFXODU�JRUJHV�RI�WKH�2[OH\�
:LOG�5LYHUV�1DWLRQDO�3DUN�DUHD�±�LQFOXGLQJ�*DUD�*RUJH��ZKLFK�LV�IHG�E\�WKH�*DUD�5LYHU�DQG�LWV�WULEXWDULHV�IURP�WKH�
QRUWK��DQG�3RZHUV�&UHHN�IURP�WKH�ZHVW��6PDOO�DUHDV�RI�DOOXYLDO�ODQGIRUPV�RFFXU�DORQJ�WKH�YDOOH\�IORRUV�EXW�DUH�
XQFRPPRQ�XQWLO�WKH�0DFOHD\�5LYHU�IORZV�RXW�RI�WKH�XSSHU�JRUJHV��D�VLJQLILFDQW�GLVWDQFH�GRZQVWUHDP�RI�*DUD�
*RUJH��DQG�DUH�WKHUHIRUH�QRW�FRQVLGHUHG�IXUWKHU���

7KH�PDLQ�VHFWLRQ�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�LV�ODUJH�EXW�ZLWK�D�ORQJ�DQG�FRQYROXWHG�ERXQGDU\��ZKLOH�
VRPH�DUHDV�DUH�LVRODWHG�DQG�FRQVLGHUHG�YHU\�VPDOO��&RUH�DUHDV�RI�WKH�SDUN�DUH�ODUJHO\�PDQDJHG�DV�ZLOGHUQHVV�RU�
UHPRWH�DUHDV��ZLWK�YLVLWRU�IDFLOLWLHV�FRQFHQWUDWHG�DW�H[LVWLQJ�JRUJH�ULP�ORFDWLRQV�RQ�WKH�HGJHV�RI�WKH�SDUN�±�VXFK�DV�
WKRVH�IDFLOLWLHV�SURYLGHG�DW�*DUD�*RUJH���

*DUD�*RUJH�LV�WKDW�SDUW�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�ZKLFK�LV�LQ�FORVHVW�SUR[LPLW\�WR�WKH�SURSRVHG�ODQGILOO�
VLWH�DQG�ZKHUH�WKH�*DUD�5LYHU�ILUVW�HQWHUV�WKH�3DUN���

�

)LJXUH�������*DUD�*RUJH�LV�D�SRSXODU�SLFQLFNLQJ�DUHD�IRU�$UPLGDOH�UHVLGHQWV�ZLWK�WKH�H[LVWLQJ�IDFLOLWLHV�UHSRUWHG�DV�
RIWHQ�IXOO��)DFLOLWLHV�DW�WKH�JRUJH�LQFOXGH�WZR�DUHDV�DFFHVVLEOH�E\�URDG��WKHVH�EHLQJ�%OXH�+ROH�DQG�7KUHOIDOO��%RWK�
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ORFDWLRQV�SURYLGH�FDU�DQG�FRDFK�SDUNLQJ��SLFQLF�DUHDV��JDV�EDUEHTXHV��UHWLFXODWHG�SRWDEOH�ZDWHU��LQWHUSUHWDWLRQ�
GLVSOD\V��WRLOHWV��DQG�ZDONLQJ�WUDLOV���

2.1.4 Values 

7KH�VLJQLILFDQFH�RI�WKH�GU\�UDLQIRUHVW�ZLWKLQ�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�LV�WKH�SULQFLSDO�UHDVRQ�WKH�3DUN�ZDV�
LQFRUSRUDWHG�LQWR�:RUOG�+HULWDJH�OLVWLQJ�LQ�������

7KH�UHODWLYHO\�GU\�HQYLURQPHQWV�RI�PXFK�RI�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�KDYH�JLYHQ�ULVH�WR �WKH�H[WHQVLYH�
GHYHORSPHQW�RI�ZRRGODQG�RQ�VWHHS�VORSHV�ZLWK�QRUWK�WR�ZHVWHUO\�DVSHFWV�DQG�WR�JUDVV\�RSHQ�IRUHVW�RQ�VKHOWHUHG�
DVSHFWV��*UDVV\�RSHQ�IRUHVWV�DOVR�H[WHQG�RQWR�WKH�SODWHDX�DQG�DORQJ�ULYHU�WHUUDFHV��'U\�UDLQIRUHVW�LV�ZLGHO\�
GLVSHUVHG�RQ�VORSHV�DQG�JXOOLHV��ZKLOH�VKUXE�ODQGV�RFFXU�DORQJ�FOLII�HGJHV�ZKHUH�WKH�VRLO�LV�WRR�VKDOORZ�DQG�
XQVWDEOH�IRU�WUHHV���

3ODQW�FRPPXQLWLHV�RI�WKH�JRUJH�ULP�KDYH�WR�FRQWHQG�ZLWK�WKH�FRQWLQXDO�DQG�UDSLG�ORVV�RI�ZDWHU��VRLOV�DQG�QXWULHQWV�
GRZQ�VORSH��7KH\�VKRZ�WKH�IROORZLQJ�VSHFLDO�YHJHWDWLRQ�IHDWXUHV���

x� $�FRQVLGHUDEOH�VWUXFWXUDO�DQG�IORULVWLF�GLYHUVLW\�� �

x� 7KH�SUHVHQFH�RI�D�QXPEHU�RI�XQXVXDO�SODQW�FRPPXQLWLHV��PRVW�RI�ZKLFK�DUH�UHVWULFWHG�WR�JRUJH�ULP�DUHDV��
DQG��

x� $�ODUJH�QXPEHU�RI�SODQWV�WKDW�DUH�UDUH��WKUHDWHQHG�RU�KDYH�XQXVXDO�GLVWULEXWLRQV�� �

7KH�LPPHGLDWH�RU�IULQJLQJ�DUHD�RI�WKH�SDUN�LQ�WKH�YLFLQLW\�RI�*DUD�*RUJH�LV�LPSDFWHG�E\�W\SLFDO�HGJH�HIIHFWV�DQG�
HQFURDFKPHQW�DQG�LQIHVWDWLRQV�RI�SDVWXUH�JUDVVHV�DQG�RWKHU�LQWURGXFHG�VSHFLHV��+RZHYHU��WKH�DEXQGDQFH��
GHQVLW\�DQG�VSHFLHV�ULFKQHVV�RI�QDWLYH�JUDVVHV��VHGJHV��KHUEV��DQG�IRUEV�LQFUHDVHV�VXEVWDQWLDOO\�DV�WKH�
WRSRJUDSK\�GHVFHQGV�RQWR�WKH�VORSHV��1DWLYH�JUDVVHV�DUH�SDUWLFXODUO\�DEXQGDQW�DV�LV�WKH�GLYHUVLW\�RI�QDWLYH�
IORZHULQJ�KHUEV���

($�6\VWHPV��������SURYLGH�FRPSUHKHQVLYH�OLVWV�DQG�VLJQLILFDQFH�DVVHVVPHQW�RI�DOO�WKUHDWHQHG�RU�RWKHUZLVH�
VLJQLILFDQW�IORUD��IDXQD��DQG�HFRORJLFDO�FRPPXQLWLHV�SUHSDUHG�IRU�WKH�HQYLURQPHQWDO�DVVHVVPHQW�RI�WKH�SURSRVHG�
ODQGILOO�IDFLOLW\��/LVWLQJV��DQG�VLJQLILFDQFH�DVVHVVPHQWV��LQFOXGH�NQRZQ�DQG�SRWHQWLDOO\�RFFXUULQJ�WKUHDWHQHG�VSHFLHV�
ZLWKLQ����NP�RI�WKH�SURSRVHG�ODQGILOO�VLWH��ZKLFK�LQFOXGHV�*DUD�*RUJH�DQG�D�ODUJH�SRUWLRQ�RI�WKH�QRUWK�ZHVWHUQ�
VHFWLRQ�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN���
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2.1.5 Existing Threats and Issues 

2.1.5.1 Introduced Plant Species  

2YHU����LQWURGXFHG�SODQW�VSHFLHV�KDYH�EHHQ�UHFRUGHG�LQ�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��7KH\�DUH�XVXDOO\�
DVVRFLDWHG�ZLWK�GLVWXUEHG�VLWHV��SDUWLFXODUO\�WKRVH�DUHDV�DGMDFHQW�WR�FXOWLYDWHG�SDVWXUHV�RQ�WKH�WDEOHODQGV�DQG�
JUD]HG�ULYHU�VXFK�DV�%OXH�+ROH�DQG�7KUHIDOO�DW�*DUD�*RUJH���

7HUUHVWULDO�ZHHG�VSHFLHV�REVHUYHG�ZLWKLQ�WKH�DUHDV�RI�%OXH�+ROH�DQG�WKH�7KUHIDOO�WUDLO�ZKLFK�H[WHQGV�IRU�
DSSUR[LPDWHO\���NP�DURXQG�WKH�ULP�RI�WKH�JRUJH��LQFOXGH�%ODFNEHUU\��Rubus fruticosus���6ZHHW�%ULDU��Rosa 
rubiginosa���Lantana camara��Lantana���+DZWKRUQ��Crataegus mongyna���DQG�D�UDQJH�RI�SDVWRUDO�JUDVVHV��ZLWK�
6SHDU�WKLVWOH��Cirsium vulgare��DQG�%DWKXUVW�%XUU��Xanthium spinosum��IRXQG�RQ�PDQ\�RI�WKH�ULYHU�IODWV�DQG�EDQNV�
DQG�DVVRFLDWHG�WULEXWDULHV�HQWHULQJ�WKH�SDUN���

13:6�UDQJHUV��LQGLFDWHG�WKDW�WKH�PRVW�SUREOHPDWLF�ZHHGV�UHTXLULQJ�RQJRLQJ�PDQDJHPHQW�DUH�%ODFNEHUU\��
:LOORZV��&KLOHDQ�1HHGOHJUDVV��$IULFDQ�/RYHJUDVV��DQG�6HUUDWHG�7XVVRFN�*UDVV����

($�6\VWHPV��������KDYH�LGHQWLILHG�WKH�QHHG�WR�XQGHUWDNH�WDUJHWHG�PRQLWRULQJ�DQG�ZHHG�FRQWURO�ZLWKLQ�WKH�
SURSRVHG�ODQGILOO�VLWH��LQ�RUGHU�WR�PDQDJH�WKH�SRWHQWLDO�IRU�H[RWLF�JUDVVHV�VXFK�DV�&RRODWDL�*UDVV��Hyparrhenia 
hirta���$IULFDQ�/RYHJUDVV��Eragrostis curvula���6HUUDWHG�7XVVRFN��Nassella trichotoma��DQG�&KLOHDQ�1HHGOHJUDVV�
�Nassella neesiana��±�ZKLFK�PD\�VSUHDG�LQWR�WKH�ODQGILOO�VLWH�IURP�WKH�:DWHUIDOO�:D\�DFFHVV�URXWH���

6XFK�PRQLWRULQJ�DQG�PLWLJDWLRQ�PHDVXUHV�ZLOO�DVVLVW�LQ�UHGXFLQJ�DQ\�SRWHQWLDO�VSUHDG�RI�ZHHGV�WR�WKH�2[OH\�:LOG�
5LYHUV�3DUN��EXW�RQO\�IURP�D�YHU\�VPDOO�SURSRUWLRQ�RI�WKH�RYHUDOO�ZHHG�VRXUFHV�ZLWKLQ�WKH�JUHDWHU�FDWFKPHQW�DUHD���

7KH�PDMRU�DTXDWLF�ZHHGV�WUDQVSRUWHG�LQWR�WKH�VLWH�YLD�WKH�*DUD�5LYHU�V\VWHP��LQFOXGLQJ�LWV�WULEXWDULHV�
&RPPLVVLRQHUV�:DWHUV�DQG�%XU\LQJ�*URXQG�&UHHN��DUH�:LOORZ�VSHFLHV��SUHGRPLQDQWO\�:HHSLQJ�:LOORZ�Salix 
babylonica����:LOORZV�DUH�ZLGHVSUHDG�WKURXJK�WKH�VWXG\�DUHD��DQG�DUH�HYLGHQW�ZLWKLQ�*DUD�5LYHU�XQWLO�LWV�
FRQIOXHQFH�ZLWK�3RZHUV�&UHHN���

8PEUHOOD�6HGJH��Cyperus eragrostis��LV�DOVR�FRPPRQO\�IRXQG�WKURXJKRXW�WKH�*DUD�5LYHU�DQG�LWV�WULEXWDULHV��
$OWKRXJK�QRW�FRQVLGHUHG�D�VHULRXV�ZHHG��WKLV�VSHFLHV�GRHV�KDYH�WKH�FDSDFLW\�WR�JUDGXDOO\�RYHUUXQ�DUHDV�ZKLFK�
ZRXOG�RWKHUZLVH�EH�RFFXSLHG�E\�QDWLYH�VHGJHV��UXVKHV�RU�VHPL�DTXDWLF�JUDVVHV��

2.1.5.2 Weed Management  

$V�UHTXLUHG�E\�'(:+$�WKH�SURMHFW�/(03�LV�WR�LGHQWLI\�ERWK��

x� 0LWLJDWLRQ�PHDVXUHV�IRU�WKH�FRQWURO�RI�DLU�DQG�ZDWHU�ERUQH�ZHHG�SURSDJXOHV�RQVLWH��DQG�

x� 0HDVXUHV�WR�PLQLPLVH�DQG�FRQWURO�WKH�VSUHDG�RI�LQYDVLYH�ZHHG�VSHFLHV�GRZQVWUHDP�RI�WKH�VLWH�LQ�
FRRSHUDWLRQ�ZLWK�DGMDFHQW�ODQGRZQHUV��VWDWH�DJHQFLHV�DQG�WKH�:RUOG�+HULWDJH�$UHD�SODFH�PDQDJHUV��

($�6\VWHPV��������KDYH�FRQFOXGHG�WKDW�LW�LV�XQOLNHO\�WKDW�ZHHGV�ZLOO�VSUHDG�IURP�ODQGILOO�ZDVWH�SODFHG�LQ�WKH�
RSHUDWLRQDO�SLWV�QRU�IURP�UHKDELOLWDWHG�SLW�DUHDV�RYHU�WLPH�DV�JUHHQ��JDUGHQ��ZDVWH�ZLOO�QRW�EH�SURFHVVHG�DW�WKH�
VLWH��7KH�SRWHQWLDO�LQWURGXFWLRQ�DQG�VSUHDG�RI�ZHHGV�IURP�WKH�ODQGILOO�VLWH�LV�PRUH�OLNHO\�WR�EH�DVVRFLDWHG�ZLWK�VRLO�
GLVWXUEDQFH�DQG�HDUWKZRUNV�GXULQJ�WKH�UHFRQVWUXFWLRQ�DQG�UHKDELOLWDWLRQ�SKDVHV�RI�WKH�ODQGILOO�RSHUDWLRQ����

&RQWURO�RI�ZHHG�JURZWK��DQG��RU�WUDQVSRUW�RI�ZHHG�SURSDJXOHV�RII�VLWH��YLD�DLU��ZDWHU��YHKLFXODU�DQG�ZLOGOLIH�
GLVSHUVDO�PHFKDQLVPV��ZLOO�EH�PDQDJHG�E\�WKH�IROORZLQJ�PHDVXUHV���

x� 6HFXULW\��FKDLQ�ZLUH��IHQFLQJ�ZLOO�EH�HUHFWHG�DURXQG�WKH�ODQGILOO�VLWH�WR�HQFORVH�WKH�ODQGILOO��ODQGILOO�DPHQLWLHV��
OHDFKDWH�DQG�VWRUPZDWHU�SRQGV��9HKLFOH�HQWU\�ZLOO�EH�YLD�WKH�VLWH�JDWH��ZKLFK�ZLOO�EH�ORFNHG�RXWVLGH�RI�
RSHUDWLQJ�KRXUV�WR�SUHYHQW�SXEOLF�DFFHVV���

x� ,QVWDOODWLRQ�RI�ZKHHO�ZDVK�IDFLOLWLHV�WR�SUHYHQW�VSUHDG�RI�ZHHG�SURSDJXOHV�IURP�YHKLFXODU�PRYHPHQW�LQWR�DQG�
RXW�RI�WKH�ODQGILOO�IDFLOLW\��ZLWK�UXQRII�FRQWDLQHG�DQG�ZHHG�SURSDJXOHV�LQ�ZDVK�GRZQ�HIIOXHQW�FRQWUROOHG��

x� &RQWURO�RI�H[LVWLQJ�RQ�VLWH�ZHHG�LQIHVWDWLRQV�SULRU�WR�FRQVWUXFWLRQ��

x� 7DUJHWHG�PRQLWRULQJ�DQG�ZHHG�FRQWURO�LQ�DUHDV�VXEMHFW�WR�VRLO�GLVWXUEDQFH��ZLWKLQ�GUDLQDJH�OLQHV�DQG�DFFHVV�
URXWHV��

��������������������������������������������������������

��0DWW�5\DQ�DQG�*HRUJH�0RQURH��1:36��$UPLGDOH�
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x� ,PSRUWDWLRQ�RI�DQ\�WRSVRLO�DQG�SODQW�PDWHULDOV�WR�WKH�VLWH�ZLOO�EH�VXEMHFW�WR�VWULFW�VSHFLILFDWLRQV�ZKLFK�HQVXUH�
WKDW�ZHHGV��GLVHDVH�DQG�RWKHU�XQGHVLUDEOH�PDWHULDOV�DUH�QRW�LQWURGXFHG�WR�UHKDELOLWDWLRQ�DQG�ODQGVFDSH�
DUHDV���

x� 7HUWLDU\�VXUIDFH�ZDWHU�FRQWUROV�LQFOXGLQJ�FOHDQ�VWRUPZDWHU��SHULPHWHU��GLYHUVLRQ�GUDLQV��OHDFKDWH�SRQG��D�
VHGLPHQWDWLRQ�EDVLQ�DQG�D�GU\�EDVLQ�RI�VXIILFLHQW�FDSDFLW\�WR�FRQWDLQ�DOO�VXUIDFH�ZDWHU�RQ�VLWH��DQG�WKHUHIRUH�
ZDWHU�ERUQH�ZHHG�SURSDJXOHV��

x� 3URJUHVVLYH�UHYHJHWDWLRQ�RI�ODQGILOO�FHOOV��DQG�IROORZLQJ�ILQDO�FDSSLQJ�RI�WKH�ODQGILOO�VLWH�� �

x� (VWDEOLVKPHQW�RI�³RIIVHW´�RU�FRPSHQVDWRU\�DUHDV�RI�YHJHWDWLRQ�ZLWKLQ�DSSUR[LPDWHO\����KD�RI�WKH�VLWH�RXWVLGH�
RI�ODQGILOOLQJ�RSHUDWLRQV��$Q�2IIVHW�0DQDJHPHQW�3ODQ�KDV�EHHQ�SUHSDUHG�E\�($�6\VWHPV��������DQG�
LQFOXGHV�PHDVXUHV�VXFK�DV���

�� IHQFLQJ�DQG�UHPRYDO�RI�VWRFN�� �

�� ZHHG�DQG�SHVW�FRQWURO�� �

�� UHYHJHWDWLRQ�DQG�UHKDELOLWDWLRQ�� �

�� WZR�\HDU�PDLQWHQDQFH�SHULRG�� �

�� ILYH�\HDU�ZHHG�FRQWURO�SHULRG��DQG� �

�� PRQLWRULQJ�DQG�UHSRUWLQJ��

x� &RQWUDFWRUV��EXVKODQG�UHJHQHUDWRUV��ODQGVFDSH�FRQWUDFWRUV��RU�&RXQFLO�SHUVRQQHO�HQJDJHG�WR�XQGHUWDNH�
RIIVHW�PDQDJHPHQW�DQG�ODQGVFDSH�PDLQWHQDQFH�RI�WKH�ODQGILOO�RSHUDWLRQDO�DUHD�ZLOO�EH�UHTXLUHG�WR���

�� SUHSDUH�D�PDLQWHQDQFH�SURJUDP�IRU�DSSURYDO�E\�&RXQFLO¶V�2SHUDWLRQ�0DQDJHU��DQG�DPHQG�LW�DV�
UHTXLUHG�XQWLO�DSSURYHG�

�� NHHS�D�0DLQWHQDQFH�/RJERRN��UHFRUGLQJ�ZKHQ�DQG�ZKDW�PDLQWHQDQFH�ZRUN�KDV�EHHQ�GRQH��ZKDW�
PDWHULDOV��H�J��KHUELFLGHV��KDYH�EHHQ�XVHG��DQG�ZKDW�ZHHG�VSHFLHV�KDYH�EHHQ�FRQWUROOHG��

x� 0RQLWRULQJ�UHVXOWV�DQG�PDLQWHQDQFH�UHFRUGV�ZLOO�EH�LQFRUSRUDWHG�LQWR�UHSRUWLQJ�UHTXLUHPHQWV�DV�RXWOLQHG�
ZLWKLQ�WKH�SURMHFW¶V�/(03��

x� 5HJXODU�OLDLVRQ�ZLWK�'(&&:��13:6�$UPLGDOH�SHUVRQQHO�UHVSRQVLEOH�IRU�ZHHG�FRQWURO�ZLWKLQ�*DUD�*RUJH��
VKDOO�EH�FRQGXFWHG�LQ�RUGHU�WR���

�� 3URYLGH�HDFK�SDUW\�ZLWK�XSGDWHG�LQIRUPDWLRQ�UHJDUGLQJ�H[LVWLQJ�ZHHG�DQG�SHVW�LVVXHV�EHLQJ�PDQDJHG�
RQ�VLWH��DQG�WKRVH�EHLQJ�PDQDJHG�ZLWKLQ�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN���

�� 6KDUH�NQRZOHGJH�DQG�OHVVRQV�OHDUQW�RU�QHZ�GHYHORSPHQWV�LQ�ZHHG�FRQWURO�WHFKQLTXHV��DQG� � �

�� &ROODERUDWH��LQ�FRQMXQFWLRQ�ZLWK�ODQGRZQHUV�RI�SURSHUWLHV�LQ�EHWZHHQ�WKH�VLWH�DQG�*DUD�*RUJH��IRU�WKH�
GHYHORSPHQW�RI�D�:LOORZ�FRQWURO�SURJUDP�LQ�WKH�*DUD�5LYHU�DQG�LWV�WULEXWDULHV��&RPPLVVLRQHUV�:DWHUV�
DQG�%XU\LQJ�*URXQG�&UHHN��

2.1.5.3 Water Quality 

7KH�TXDOLW\�RI�ZDWHU�LV�WKH�VHFRQG�PRVW�H[LVWLQJ�FRQFHUQ�WKDW�LPSDFWV�RQ�WKH�HFRORJLFDO�LQWHJULW\�RI�2[OH\�:LOG�
5LYHUV�1DWLRQDO�3DUN��:DWHU�TXDOLW\�PRQLWRULQJ�UHSRUWHG�E\��16:�13:6��������KDV�IRXQG�SRRU�ZDWHU�TXDOLW\�WR�
EH�FKDUDFWHULVWLF�RI�VWUHDPV�VXFK�DV�WKH�*DUD�5LYHU�RQ�WKH�WDEOHODQGV�XSVWUHDP�RI�2[OH\�:LOG�5LYHUV�1DWLRQDO�
3DUN��7KHVH�VDPH�ULYHUV��KRZHYHU��ZHUH�PXFK�FOHDQHU�GRZQVWUHDP�RI�WKH�3DUN��LQGLFDWLQJ�WKDW�WKH�UHODWLYHO\�
XQGLVWXUEHG�HQYLURQPHQWV�RI�WKH�3DUN�FRQWULEXWHG�WR�UHPRYDO�RI�H[FHVV�QXWULHQWV��16:�13:6���������

$GGLWLRQDO�LVVXHV�LGHQWLILHG�LQFOXGH�WKH�IROORZLQJ���

x� 7KH�1HZ�(QJODQG�+LJKZD\��2[OH\�+LJKZD\�DQG�:DWHUIDOO�:D\�FURVV�WKH�KHDGZDWHUV�RI�PRVW�RI�WKH�PDMRU�
VWUHDPV�WKDW�IORZ�LQWR�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�DW�SRLQWV�FORVH�WR�WKH�SDUN�ERXQGDULHV��$�YHKLFOH�
DFFLGHQW�LQYROYLQJ�D�FKHPLFDO�RU�IXHO�VSLOO�ZRXOG�DOVR�SRVH�D�PDMRU�WKUHDW�WR�ZDWHU�TXDOLW\���

x� $UPLGDOH¶V�6HZDJH�7UHDWPHQW�3ODQW�GLVFKDUJHV�WR�&RPPLVVLRQHUV�:DWHUV�ZLWK�KLJK�FRQFHQWUDWLRQV�RI�
3KRVSKDWHV�FRQWLQXRXVO\�GHWHFWHG�LQ�ZDWHU�TXDOLW\�PRQLWRULQJ���

x� $OJDO�EORRPV�LQ�WKH�YLFLQLW\�RI�%OXH�+ROH�DUH�D�FRPPRQ�RFFXUUHQFH�GXULQJ�SHULRGV�RI�ORZ�IORZV��SHUV�FRPP��
0DWW�5\DQ�DQG�*HRUJH�0RQURH��1:36��$UPLGDOH����������

$�UHYLHZ�RI�ZDWHU�TXDOLW\�GDWD�LV�SURYLGHG�LQ�Section 3.2.2��
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2.1.5.4 Flooding 

&RQFHUQ�KDV�EHHQ�UDLVHG�LQ�UHODWLRQ�WR�SRWHQWLDO�FRQWDPLQDQWV�HQWHULQJ�WKH�ZDWHUZD\V�RI�2[OH\�:LOG�5LYHUV�
1DWLRQDO�3DUN�GXULQJ�IORRG�HYHQWV���

5XQRII�IURP�WKH�SURSRVHG�ODQGILOO�VLWH�IDOOV�WR�WKH�QRUWK�WRZDUGV�D�WULEXWDU\�RI�WKH�*DUD�5LYHU��7KH�SURSRVHG�ODQGILOO�
LV�ORFDWHG�ZLWKLQ�WKH�XSSHU�UHDFKHV�RI�WKH�FDWFKPHQW��1R�IORRG�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�LQ�WKLV�DUHD��,QVWHDG��
FDOFXODWLRQV�XVLQJ�0DQQLQJ¶V�HTXDWLRQ�ZHUH�XVHG�WR�HVWLPDWH�WKH�����\HDU�$YHUDJH�5HFXUUHQFH�,QWHUYDO��$5,��IORZ�
DQG�WKH�����\HDU�IORRG�OHYHO�LQ�WKHVH�FUHHNV��7KH�UHVXOWV�RI�WKHVH�FDOFXODWLRQV�LQGLFDWH�WKDW�WKH�SURSRVHG�ODQGILOO�
VLWH�LV�ZHOO�RXWVLGH�WKH�H[WHQW�RI�WKH�����\HDU�IORRGSODLQ���

7KH�GHVLJQ�IRU�WKH�ODQGILOO��OHDFKDWH�SRQG��VHGLPHQWDWLRQ�EDVLQ�DQG�GU\�EDVLQ�LQFRUSRUDWHV�DGHTXDWH�IUHHERDUG�WR�
FRQWDLQ�����\HDU�$5,�IORZV��RQ�VLWH��ZLWKRXW�IXUWKHU�FRQWDLQPHQW�RU�VWRUDJH�DFWLRQV�QHHGLQJ�WR�EH�LPSOHPHQWHG��

(YHQWV�ODUJHU�WKDQ�WKH�����\HDU�HYHQW�ZRXOG�EH�UHODWLYHO\�FDWDVWURSKLF�IRU�WKH�ORFDO�DUHD��:DVKLQJ�RXW�RI�OHDFKDWH�
ZDWHU�IURP�WKH�ODQGILOO�VLWH�GXULQJ�HYHQWV�ODUJHU�WKDQ�WKLV�DUH�OLNHO\�WR�EH�XQGHWHFWDEOH�LQ�FRPSDULVRQ�WR�ZLGHVSUHDG�
HURVLRQ��VHGLPHQW�DQG�GHEULV�PRELOLVDWLRQ��DQG�LQIOX[�RI�FRQWDPLQDQWV�IURP�RWKHU�SRLQW�VRXUFHV��H�J��$UPLGDOH�
673��DQG�WRLOHW�IDFLOLWLHV�ZLWKLQ�WKH�*DUD�*RUJH¶V�GD\�IDFLOLWLHV����

�
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���� 6XUIDFH�:DWHU�DQG�*URXQGZDWHU�:DWHU�4XDOLW\� �

3.1 Background Review  
$�EDFNJURXQG�UHYLHZ�KDV�EHHQ�FRQGXFWHG�WR�HVWDEOLVK�WKH�DSSURSULDWHQHVV�RI�EDVHOLQH�GDWD�DYDLODEOH�IRU�FXUUHQW�
VXUIDFH�DQG�JURXQG�ZDWHU�TXDOLW\��7KH�UHYLHZ�DVVHVVHG�ERWK�FXUUHQW�VXUIDFH�DQG�JURXQG�ZDWHU�PRQLWRULQJ�
SURJUDP�DQG�DYDLODEOH�KLVWRULFDO�GDWD��LQFOXGLQJ���

x� &XUUHQWO\�HVWDEOLVKHG�JURXQG�ZDWHU�PRQLWRULQJ�QHWZRUN�DQG�VXUIDFH�ZDWHU�VDPSOLQJ�ORFDWLRQV��

x� /RFDO�K\GUR�JHRORJLFDO�FRQGLWLRQV��DQG�

x� $YDLODEOH�VXUIDFH�DQG�JURXQG�ZDWHU�GDWD��

3.2 Surface Water  
3.2.1.1 Catchment Areas 

7KH�SURSRVHG�ODQGILOO�VLWH�LV�VLWXDWHG�ZLWKLQ�WKH�*DUD�5LYHU�FDWFKPHQW��D�PDMRU�FDWFKPHQW�ZLWKLQ�WKH�ORFDO�UHJLRQ�
WKDW�FRYHUV�DQ�DUHD�RI��������KD��DQG�D�VXE�FDWFKPHQW�RI�WKH�0DFOHD\�5LYHU��7KH�*DUD�5LYHU�RULJLQDWHV�
DSSUR[LPDWHO\����NP�QRUWK�RI�WKH�SURSRVHG�ODQGILOO�VLWH�DQG�IORZV�IURP�QRUWK�WR�VRXWK��WR�WKH�HDVW�RI�WKH�SURSRVHG�
ODQGILOO�VLWH��7KH�PLQLPXP�RU�VWUDLJKW�OLQH�GLVWDQFH�EHWZHHQ�WKH�*DUD�5LYHU�DQG�WKH�SURSRVHG�ODQGILOO�VLWH�LV������
NP��7KH�5LYHU�GHVFHQGV�LQWR�D�*DUD�*RUJH�DSSUR[LPDWHO\�����NP�VRXWK�VRXWK�HDVW�RI�WKH�SURSRVHG�ODQGILOO�VLWH��
ZLWKLQ�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��7KH�ULYHUEHG�GLVWDQFH�EHWZHHQ�WKH�FORVHVW�SRLQW�WR�WKH�SURSRVHG�
ODQGILOO�VLWH�DQG�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN�LV�����NP���

7ULEXWDULHV�RI�WKH�*DUD�5LYHU��XSVWUHDP�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��LQFOXGH�&RPPLVVLRQHUV�:DWHUV��
%XU\LQJ�*URXQG�&UHHN��DQG�D�QXPEHU�RI�PLQRU�GUDLQDJH�OLQHV���

�

�

)LJXUH������� 

&RPPLVVLRQHUV�:DWHUV�LV�ORFDWHG�DSSUR[LPDWHO\�����NP�VRXWK�RI�WKH�SURSRVHG�ODQGILOO�VLWH��DQG�IORZV�LQWR�WKH�*DUD�
5LYHU�DSSUR[LPDWHO\�����P�XSVWUHDP�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��%XU\LQJ�*URXQG�&UHHN�HQWHUV�
&RPPLVVLRQHUV�:DWHUV�DSSUR[LPDWHO\���NP�ZHVW�RI�WKH�VLWH��5XQRII�IURP�WKH�SURSRVHG�ODQGILOO�VLWH�GRHV�QRW�IORZ�WR�
&RPPLVVLRQHUV�:DWHUV�RU�LWV�WULEXWDU\�%XU\LQJ�*URXQG�&UHHN���

5XQRII�IURP�WKH�SURSRVHG�ODQGILOO�VLWH�UXQV�LQWR�WKH�*DUD�5LYHU�YLD�WZR�XQQDPHG�LQWHUPLWWHQW�FUHHNV�ZKLFK�KDYH�D�
FRPELQHG�FDWFKPHQW�DUHD�RI�����KD��7KHVH�FUHHNV�IORZ�RQWR�WKH�VLWH�IURP�WKH�ZHVW�DQG�VRXWK�ZHVW�IRU�
DSSUR[LPDWHO\�����P�EHIRUH�PHUJLQJ�WR�IRUP�D�VLQJOH�JXOO\�WKDW�LQWHUPLWWHQWO\�IORZV�D�IXUWKHU������P�WR�WKH�HDVW�
EHIRUH�MRLQLQJ�WKH�*DUD�5LYHU�DW�WKH�QRUWK�ZHVWHUQ�FRUQHU�RI�WKH�SURSRVHG�ODQGILOO�VLWH��

%RWK�GUDLQDJH�OLQHV�DUH�UHJXODWHG�E\�VHYHUDO�IDUP�GDPV��WZR�RI�ZKLFK�DUH�ORFDWHG�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�
SURSRVHG�ODQGILOO�VLWH�DQG�LWV�DVVRFLDWHG�EXIIHU�]RQHV��

/DQG�XVH�ZLWKLQ�WKH�UHJLRQ�LV�SUHGRPLQDQWO\�DJULFXOWXUDO��ZLWK�VRPH�UHVLGHQWLDO��FRPPHUFLDO�DQG�LQGXVWULDO�DUHDV�
FRQFHQWUDWHG�DURXQG�WKH�PDMRU�XUEDQ�FHQWUHV�RI�*X\UD�DQG�$UPLGDOH���

7KH�Southern New England Tablelands Region State of the Environment Report 2004��DQG�Supplementary�UHSRUW��
���������LGHQWLILHV�WKH�*DUD�5LYHU�DV�D�³VWUHVVHG�VXE�FDWFKPHQW´��H[KLELWLQJ�VLJQV�RI�SRRU�ZDWHU�TXDOLW\��,W�DOVR�
VKRZV�VLJQV�RI�³KLJK�K\GURORJLF�DQG�HQYLURQPHQWDO�VWUHVV´��LQFOXGLQJ��

x� (XWURSKLFDWLRQ��GXH�WR�KLJK�QXWULHQW�FRQWHQW���DQG�

x� 3RRU�ULYHU�VWUXFWXUH��VWUHDP�EDQN�HURVLRQ�DQG�SRRU�ULSDULDQ�KDELWDW���

7KH�Stressed Rivers Assessment Report 1998��SURGXFHG�E\�WKH�IRUPHU�'HSDUWPHQW�RI�/DQG�DQG�:DWHU�
&RQVHUYDWLRQ��'/:&���JDYH�WKH�*DUD�5LYHU�WKH�KLJKHVW�RYHUDOO�VWUHVV�FODVVLILFDWLRQ��LQGLFDWLQJ�WKDW�ZDWHU�
H[WUDFWLRQ�ZLWKLQ�WKH�UHJLRQ�FRQWULEXWHV�WR�WKH�5LYHU¶V�HQYLURQPHQWDO�VWUHVV��)ORZV�ZLWKLQ�WKH�5LYHU�DUH�LPSDFWHG�
ERWK�E\�WKH�*X\UD�6KLUH�&RXQFLO�'DPV�DQG�WKH�0DOSDV�'DP��DOO�RI�ZKLFK�DUH�FORVH�WR�*X\UD��
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3.2.2 Data Review 

6XUIDFH�ZDWHU�VDPSOLQJ�LV�FXUUHQWO\�XQGHUWDNHQ�DW�WKUHH�VLWHV�RQ�WKH�*DUD�5LYHU��*$5$���*$5$��DQG�*$5$���
DQG�WZR�VLWHV�RQ�WKH�JXOO\�UXQQLQJ�WKURXJK�WKH�SURSRVHG�ODQGILOO�VLWH��*$5$��DQG�*$5$�����

�

�

)LJXUH��������

*$5$��KDV�JHQHUDOO\�EHHQ�GU\�DW�WKH�WLPH�RI�VDPSOLQJ�ZKLOH�*$5$��KDV�RIWHQ�KDG�ORZ�IORZ�ZLWK�UHVXOWLQJ�
HOHYDWHG�VDOLQLW\�DQG�GHJUDGHG�ZDWHU�TXDOLW\�SDUDPHWHUV��7KH�ULYHU�VLWHV�*$5$���*$5$��DQG�*$5$��VKDUH�
VLPLODU�ZDWHU�TXDOLW\�SDUDPHWHUV�DQG�HOHYDWHG�QXWULHQW�FRQFHQWUDWLRQV�UHIOHFWLQJ�WKH�QDWXUH�RI�WKH�VXUURXQGLQJ�
ODQGXVH��*$5$���ORFDWHG�GRZQVWUHDP�RI�WKH�FRQIOXHQFH�RI�&RPPLVVLRQHUV�:DWHUV�DW�%OXH�:DWHU�+ROH�KDV�
FRQVLVWHQWO\�VKRZQ�KLJKHU�WRWDO�SKRVSKRURXV��73��FRQFHQWUDWLRQV�PDLQO\�LQ�WKH�IRUP�RI�ILOWHUDEOH�UHDFWLYH�
SKRVSKDWH��)53���

0RQLWRULQJ�RI�WKUHH�FUHHNV��'XPDUHVT�&UHHN��7LOEXVWHU�&UHHN�DQG�&RPPLVVLRQHUV�:DWHUV��LQ�WKH�YLFLQLW\�RI�WKH�
&RXQFLO¶V�VHZDJH�WUHDWPHQW�SODQW��673��ZDV�XQGHUWDNHQ�RQ�D�WKUHH�PRQWKO\�EDVLV�IURP�-XO\������WR�$SULO�������
'XPDUHVT�&UHHN�DQG�7LOEXVWHU�&UHHN�ZHUH�PRQLWRUHG�XSVWUHDP�ZKLOH�&RPPLVVLRQHUV�:DWHUV�ZDV�PRQLWRUHG�
GRZQVWUHDP�RI�WKH�673�GLVFKDUJH�SRLQW��

$�UHYLHZ�RI�WKH�673�PRQLWRULQJ�GDWD�LGHQWLILHG�D�VLJQLILFDQW�LQFUHDVH�LQ�QXWULHQWV�LQ�&RPPLVVLRQHUV�:DWHUV�
GRZQVWUHDP�IURP�WKH�673�GLVFKDUJH�SRLQW��0HDQ�WRWDO�QLWURJHQ��71��FRQFHQWUDWLRQV�RI������PJ�/�DQG������PJ�/�
ZHUH�UHFRUGHG�LQ�'XPDUHVT�DQG�7LOEXVWHU�&UHHNV�UHVSHFWLYHO\��ZKLOH�GRZQVWUHDP�RI�WKH�GLVFKDUJH��LQ�
&RPPLVVLRQHUV�:DWHUV��PHDQ�71�FRQFHQWUDWLRQ�ZDV������PJ�/��6LPLODUO\��PHDQ�73�FRQFHQWUDWLRQV�RI������PJ�/�
DQG������PJ�/�ZHUH�UHFRUGHG�LQ�'XPDUHVT�DQG�7LOEXVWHU�&UHHNV�UHVSHFWLYHO\��ZKLOH�GRZQVWUHDP�RI�WKH�GLVFKDUJH��
LQ�&RPPLVVLRQHUV�:DWHUV��PHDQ�73�FRQFHQWUDWLRQ�ZDV������PJ�/��

3.3 Groundwater 
3.3.1 Groundwater Investigations 

+\GUR�JHRORJLFDO�LQYHVWLJDWLRQV�ZHUH�FRQGXFWHG�E\�($�6\VWHPV��������DQG�5&$�������������WR��

x� (VWDEOLVK�WKH�FXUUHQW�K\GUR�JHRORJLFDO�FRQGLWLRQV�DFURVV�WKH�VLWH��DQG� �

x� 'HWHUPLQH�WKH�SRWHQWLDO�LPSDFW�IURP�WKH�SURMHFW�� �

($�6\VWHPV�GULOOHG�DQG�ORJJHG�ILYH�ERUH�KROHV��LQWR�ZKLFK�ILYH�SLH]RPHWHUV�ZHUH�LQVWDOOHG�WR�PRQLWRU�JURXQGZDWHU�
PRYHPHQW��*URXQGZDWHU�PRQLWRULQJ�ZDV�WKHQ�FDUULHG�RXW�IURP�1RYHPEHU�WKURXJK�WR�'HFHPEHU�������:KLOH�QR�
VWDQGLQJ�JURXQGZDWHU�ZDV�GHWHFWHG�GXULQJ�WKH�VKDOORZ�VRLO�GULOOLQJ�LQYHVWLJDWLRQ��WKH�VRLO�SURILOH�KDG�HYLGHQFH�RI�
WUDQVLHQW�VXE�VXUIDFH�IORZ�ZLWKLQ�WKH�VKDOORZHU�VRLOV��1R�JURXQGZDWHU�ZDV�GHWHFWHG�LQ�DQ\�RI�WKH�ERUH�KROHV�GXULQJ�
WKH�SLH]RPHWHU�PRQLWRULQJ�SHULRG���

6XEVHTXHQW�WR�WKH�DERYH�LQYHVWLJDWLRQ��5&$�FRQGXFWHG�K\GUR�JHRORJLFDO�VWXGLHV�LQ�2FWREHU�������ZKLFK�LQFOXGHG�
WKH�GULOOLQJ�RI����ERUHV�LQ�GHSWKV�UDQJLQJ�IURP�����P�WR�����P��ZLWK�JURXQGZDWHU�PRQLWRULQJ�ZHOOV�LQVWDOOHG�LQ���
ERUHV��WZR�LQ�URFN��DQG�WKUHH�LQ�VRLO���Error! Reference source not found.����

*URXQGZDWHU�VDPSOHV�ZHUH�FROOHFWHG�IURP�WKH�ZHOOV�LQ�URFN��%+��DQG�%+���DV�ZHOO�DV�IURP�DQ�H[LVWLQJ�
JURXQGZDWHU�ERUH�RQ�D�QHLJKERXULQJ�SURSHUW\�WR�WKH�ZHVW�RI�WKH�ODQGILOO�VLWH��1R�VWDQGLQJ�JURXQGZDWHU�ZDV�
HQFRXQWHUHG�LQ�DQ\�RI�WKH�ERUHV�LQ�VRLO��

'XULQJ�0DUFK�������5&$�FRQGXFWHG�IXUWKHU�JURXQGZDWHU�LQYHVWLJDWLRQ�LQ�WKH�VWXG\�VLWH��LQVWDOOLQJ�VHYHQ�
JURXQGZDWHU�PRQLWRULQJ�ZHOOV�LQWR�WKH�EHGURFN�DTXLIHU��LQFOXGLQJ�%+��DQG�%+��IURP�HDUOLHU�LQYHVWLJDWLRQV��
6WDQGLQJ�JURXQGZDWHU�ZDV�HQFRXQWHUHG�LQ�DOO�ERUHV��

�



$UPLGDOH�5HJLRQDO�/DQGILOO�)DFLOLW\���:DWHU�4XDOLW\�0RQLWRULQJ�3URJUDP�DQG�0DQDJHPHQW�3ODQ� AECOM  �
�

$UPLGDOH�:403B0JPB3ODQ� �����

“This page has been left blank intentionally” 



$UPLGDOH�5HJLRQDO�/DQGILOO�)DFLOLW\���:DWHU�4XDOLW\�0RQLWRULQJ�3URJUDP�DQG�0DQDJHPHQW�3ODQ� AECOM  �
�

$UPLGDOH�:403B0JPB3ODQ� �����

�

�

 

Figure 3-2 Groundwater Monitoring Locations 
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3.3.2 Hydro-geological Conditions 

5&$��������GLYLGHG�WKH�VLWH¶V�WRSRJUDSK\�LQWR�WZR�GLVWLQFW�VHFWLRQV���

x� 7KH�VRXWKHUQ�RU�XSSHU�VHFWLRQ�ZKLFK�LV�VWHHS�DQG�KHDYLO\�YHJHWDWHG��DQG� �

x� 7KH�QRUWKHUQ�RU�ORZHU�VHFWLRQ�ZKLFK�LV�PRUH�JHQWO\�VORSLQJ�DQG�FRQVLVWV�RI�RSHQ�SDGGRFN�DQG�GHILQHG�E\�D�
ULGJH�UXQQLQJ�HDVWZHVW�DW�WKH�QRUWKHUQ�H[WUHPLW\���

*URXQGZDWHU�LQ�WKH�XSSHU�RU�VRXWKHUQ�VHFWLRQ�RI�WKH�VLWH�ZDV�JHQHUDOO\�DVVXPHG�WR�EH�WRZDUG�WKH�QRUWK�QRUWK�
HDVW��ZKHUHDV�LQ�WKH�ORZHU�RU�QRUWKHUQ�VHFWLRQ�RI�WKH�VLWH�IORZ�ZDV�DVVXPHG�WR�EH�PRUH�GLUHFWO\�QRUWK�HDVW���
&ROOHFWLYHO\�JURXQGZDWHU�LV�FRQVLGHUHG�WR�EH�OHDYLQJ�WKH�VLWH�LQ�D�SUHGRPLQDQWO\�QRUWK�HDVWHUO\�IORZ�GLUHFWLRQ��
WRZDUGV�WKH�*DUD�5LYHU��6XPPHU�H[WUDFWLRQ�GHPDQG�LQ�WKH�*DUD�5LYHU�LV�UHSRUWHG�DV�UHJXODUO\�H[FHHGLQJ�
DYDLODEOH�IORZV�LQ�1RYHPEHU��'15��������LQGLFDWLQJ�WKDW�PLQLPDO�UHFKDUJH�IURP�JURXQGZDWHU�LQIORZV�LV�OLNHO\�WR�EH�
RFFXUULQJ���

*URXQGZDWHU�VDPSOLQJ�UHVXOWV�LQGLFDWH�WKDW�WKH�DTXLIHU�LQ�WKH�VRXWKHUQ�RU�XSSHU�VHFWLRQ�RI�WKH�VLWH��ZKLFK�LV�
FRQWDLQHG�ZLWKLQ�WKH�ULGJHOLQH��LV�SUHGRPLQDQWO\�D�FKORULGH�ZDWHU�W\SH��,Q�WKH�ORZHU�RU�QRUWKHUQ�VHFWLRQ�RI�WKH�VLWH��
WKH�IODWWHU�WRSRJUDSK\�PHDQV�WKDW�WKH�ZDWHU�LV�PRUH�OLNHO\�WR�EH�LQIOXHQFHG�E\�LQIOX[�RI�RWKHU�ZDWHU�W\SHV�IURP�XS�
JUDGLHQW�RU�VRXWK�ZHVW�RI�WKH�VLWH��$OO�JURXQGZDWHU�VDPSOHG�LQ�WKLV�VHFWLRQ�RI�WKH�VLWH�ZDV�SUHGRPLQDQWO\�D�
ELFDUERQDWH�ZDWHU�W\SH��H[FHSW�IRU�WKH�ZDWHU�LQ�ZHOO�%+���ZKLFK�ZDV�D�VXOSKDWH�ZDWHU�W\SH���

%+��ZHOO�LV�FORVHVW�WR�WKH�WRH�RI�WKH�ULGJH�DW�WKH�QRUWKHUQ�H[WUHPLW\�RI�WKH�VLWH��5&$��������REVHUYHG�D�VLJQLILFDQWO\�
ORZHU�UHFRYHU\�UDWH�LQ�%+��WKDQ�WKH�RWKHU�ZHOOV�RQ�WKH�VLWH�IROORZLQJ�SXUJLQJ��DQG�SXUJHG�JURXQGZDWHU�DSSHDUHG�
PRUH�WXUELG��7KLV�ZDV�DWWULEXWHG�WR�D�OD\HU�RI�PXGVWRQH�IRXQG�LPPHGLDWHO\�DERYH�WKH�OHYHO�RI�WKH�DUJLOOLWH�LQ�%+���
ZKLFK�ZDV�QRW�LGHQWLILHG�LQ�WKH�RWKHU�ERUHV��7KH�WRSRJUDSK\�LQ�WKH�ZHOO¶V�YLFLQLW\�DOVR�VXJJHVWV�WKDW�JURXQGZDWHU�
IORZV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�WKH�JHQHUDO�JURXQGZDWHU���

$V�D�UHVXOW��5&$��������FRQVLGHUV�LW�OLNHO\�WKDW�WKH�ZDWHU�VDPSOHG�IURP�%+��LV�UHSUHVHQWDWLYH�RI��RU�LV�EHLQJ�
LPSDFWHG�XSRQ��E\�D�VHSDUDWH�DTXLIHU�WR�WKDW�RI�WKH�PDMRULW\�RI�WKH�VLWH��IORZLQJ�IURP�WKH�QRUWK�EDFN�WRZDUG�WKH�ORZ�
SRLQW�RI�WKH�VLWH�LQ�WKH�YLFLQLW\�RI�%+���%DVHG�RQ�WKH�OLPLWHG�QXPEHU�RI�ZHOOV�LQ�WKLV�VHFWLRQ�RI�WKH�VLWH��JURXQGZDWHU�
IORZ�GLUHFWLRQ�FRXOG�QRW�EH�DFFXUDWHO\�LQWHUSRODWHG��+RZHYHU��WKH�HVWLPDWLRQ�RI�JURXQGZDWHU�IORZ�GLUHFWLRQ��EDVHG�
RQ�WKH�DYDLODEOH�GDWD�DQG�WKH�REVHUYHG�WRSRJUDSK\��LV�FRQVLGHUHG�WR�JLYH�D�YDOLG�UHSUHVHQWDWLRQ�RI�WKH�IORZ�
GLUHFWLRQ�LQ�WKH�QRUWKHUQ�VHFWLRQ�RI�WKH�VLWH��

*URXQGZDWHU�SDVVLQJ�WKURXJK�WKH�DUJLOOLWH�EHGURFN�LV�H[SHFWHG�WR�KDYH�KLJKHU�GLVVROYHG�VROLGV�WKDQ�ZDWHU�
GLVFKDUJLQJ�IURP�WKH�VDQGVWRQH�RU�KLJKO\�ZHDWKHUHG�DUJLOOLWH�OD\HUV��5HVXOWV�IURP�DQDO\VLV�RI�JURXQGZDWHU�
VDPSOLQJ�IRU�DPPRQLD��FKORULGH��VXOSKDWH��FKORURIRUP��SKHQROV��DQG�WRWDO�RUJDQLF�FDUERQ�DUH�VXPPDULVHG�EHORZ����

x� 7KH�DPPRQLD�FRQFHQWUDWLRQ�LQ�%+��ZDV�VOLJKWO\�JUHDWHU���������WKDQ�WKH�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�
5HVHDUFK�&RXQFLO��1+15&��DQG�1DWLRQDO�5HVRXUFH�0DQDJHPHQW�0LQLVWHULDO�&RXQFLO��1500&�������
GULQNLQJ�ZDWHU�JXLGHOLQHV��7KH�RYHUDOO�FRQFHQWUDWLRQ�RI�DPPRQLD�DFURVV�WKH�DTXLIHUV�HQFRXQWHUHG�FRXOG�EH�
FRQVLGHUHG�DV�ORZ��JLYHQ�WKH�KLJK�SRWHQWLDO�IRU�VROXELOLW\���

x� 7KH�UHODWLYHO\�KLJK�FRQFHQWUDWLRQV�RI�PDMRU�LRQV��FKORULGH�DQG�VXOSKDWH��GHWHFWHG�LQ�JURXQGZDWHU�RQ�WKH�VLWH�
LV�FRQVLGHUHG�OLNHO\�WR�EH�DV�D�UHVXOW�RI�WKH�ORQJ�UHVLGHQFH�WLPH�RI�WKH�JURXQGZDWHU�ZLWKLQ�WKH�SUHGRPLQDQWO\�
DUJLOOLWH�EHGURFN��DQG�WKH�VROXELOLW\�RI�WKH�FKHPLFDO�FRQVWLWXHQWV�RI�WKH�URFN���

x� &KORURIRUP�ZDV�GHWHFWHG�LQ�YHU\�ORZ�FRQFHQWUDWLRQV�LQ�WZR�����ZHOOV��%+��DQG�%+����7KH�ZHOOV�DUH�RQ�
RSSRVLWH�VLGHV�RI�WKH�VLWH�DQG�GR�QRW�KDYH�WKH�VDPH�JHRFKHPLFDO�FKDUDFWHULVDWLRQ��'HVSLWH�WKH�SRWHQWLDO�
VRXUFH�RI�WKH�FKORURIRUP�EHLQJ�XQNQRZQ��WKH�FKORURIRUP�GHWHFWHG�LV�QRW�FRQVLGHUHG�VLJQLILFDQW�JLYHQ�WKH�ORZ�
FRQFHQWUDWLRQV���

x� 3KHQROV�KDYH�EHHQ�GHWHFWHG�LQ�%+���+RZHYHU��WKH�FRQFHQWUDWLRQV�GHWHFWHG�GR�QRW�H[FHHG�WKH�VLWH�
JXLGHOLQHV�DQG�DUH�IDOOLQJ��1R�OLNHO\�VRXUFH�RI�SKHQROV�ZDV�REVHUYHG�LQ�WKH�YLFLQLW\�RI�%+���&RQWDPLQDWLRQ�RI�
WKH�ZHOO�GXH�WR�GULOOLQJ�LV�QRW�FRQVLGHUHG�WR�EH�D�OLNHO\�VRXUFH�DV�WKH�SKHQROV�ZHUH�GHWHFWHG�RYHU�VHYHUDO�
PRQWKV�DQG�WKH�ERUH�KDV�EHHQ�VXEMHFWHG�WR�UHSHDWHG�ULJRURXV�GHYHORSPHQW���

x� 7KH�7RWDO�2UJDQLF�&DUERQ�FRQFHQWUDWLRQV�GHWHFWHG�LQ�DOO�ZHOOV�LV�FRQVLGHUHG�UHODWLYHO\�ORZ�H[FHSW�IRU�%+���
7KH�72&�FRQFHQWUDWLRQ�LQ�%+��KDV�ULVHQ�PDUNHGO\��������IURP������WR������ZLWK�QR�DSSDUHQW�UHDVRQ�IRU�
WKLV�ULVH�REVHUYHG��

�
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3.4 Conclusion  
7KH�DYDLODEOH�VXUIDFH�ZDWHU�GDWD�IRU�WKH�*DUD�5LYHU�DQG�&RPPLVVLRQHUV�:DWHUV�LGHQWLILHV�WKH�OLNHO\�LPSDFW�RI�WKH�
&RXQFLO�673�GLVFKDUJH�RQ�WKH�ZDWHU�TXDOLW\�DW�%OXH�+ROH��*$5$����,Q�RUGHU�WR�EHWWHU�TXDQWLI\�WKH�LPSDFW�RI�WKH�
673�GLVFKDUJH�RQ�WKH�ZDWHU�TXDOLW\�RI�WKH�*DUD�5LYHU�DQ�DGGLWLRQDO�VDPSOLQJ�VLWH�XSVWUHDP�RI�WKH�FRQIOXHQFH�RI�
WKH�*DUD�5LYHU�DQG�&RPPLVVLRQHUV�:DWHUV�LV�UHFRPPHQGHG��*LYHQ�WKH�QDWXUH�RI�673�GLVFKDUJHV�LW�LV�DOVR�
UHFRPPHQGHG�WR�DGG�PLFURELRORJLFDO�LQGLFDWRUV�WR�WKH�VXUIDFH�ZDWHU�DQDO\WLFDO�VXLWH��2WKHU�DQDO\WLFDO�SDUDPHWHUV�
FRQVLGHUHG�QHFHVVDU\�WR�PRQLWRU�WKH�LPSDFWV�RI�WKH�ODQGILOO�FRQVWUXFWLRQ�DQG�RSHUDWLRQ��DQG�WKH�FRQWULEXWLRQ�RI�WKH�
FDWFKPHQW�HQYLURQPHQW��LQFOXGH��

x� 7RWDO�6XVSHQGHG�6ROLGV��766��

x� +HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

x� 9RODWLOH�RUJDQLF�FRPSRXQGV��92&��DQG�VHPL�YRODWLOH�RUJDQLF�FRPSRXQG��692&��

x� 2UJDQRFKORULQH��2&��DQG�RUJDQRSKRVSKRURXV��23��SHVWLFLGHV�

x� 1XWULHQWV���WRWDO�QLWURJHQ��71���WRWDO�NMOHGDKO�QLWURJHQ��7.1���QLWULWH��12����QLWUDWH��12����WRWDO�SKRVSKRURXV�
�73��DQG�ILOWHUDEOH�UHDFWLYH�SKRVSKRURXV��753���

x� 0DMRU�FDWLRQV�DQG�DQLRQV�

/LPLWHG�EDFNJURXQG�GDWD�LV�DYDLODEOH�ZLWK�UHVSHFW�WR�SRWHQWLDO�ODQGILOO�FRQWDPLQDQWV�LQ�JURXQGZDWHU��&KORURIRUP�
DQG�SKHQROV�KDYH�EHHQ�GHWHFWHG�LQ�WKH�JURXQGZDWHU�EHQHDWK�WKH�VLWH��DOEHLW�LQ�FRQFHQWUDWLRQV�RQO\�PDUJLQDOO\�
DERYH�GHWHFWLRQ�OLPLWV��&RQWLQXHG�PRQLWRULQJ�RI�92&V�DQG�692&V�ZLOO�SURYLGH�D�EDVHOLQH�WR�DVVHVV�LPSDFWV�IURP�
WKH�SURSRVHG�ODQGILOO�FRQVWUXFWLRQ�DQG�RSHUDWLRQ��$PPRQLD��1+���KDV�EHHQ�LGHQWLILHG�DW�FRQFHQWUDWLRQV�FORVH�WR�
QRPLQDWHG�UHJXODWRU\�JXLGHOLQHV��0RQLWRULQJ�RI�WRWDO�QLWURJHQ��71��DQG�DPPRQLD��1+���LV�UHFRPPHQGHG�DORQJ�
ZLWK�D�VXLWH�RI�KHDY\�PHWDOV��UHIHU�Section 4.0��0RQLWRULQJ�3URJUDP���
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���� 0RQLWRULQJ�3URJUDP�

4.1 General Requirements 
7KH�JHQHUDO�UHTXLUHPHQW�RI�PRQLWRULQJ�SURFHGXUHV�GHVFULEHG�E\�WKLV�SURJUDP�LV�WR�PDLQWDLQ�WKH�LQWHJULW\�RI�WKH�
PRQLWRULQJ�SURJUDP�RYHU�WLPH��7KH�SURFHGXUHV�DQG�DSSURDFKHV��GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�DUH�UHTXLUHG�
WR��

x� &RQGXFW�D�WHFKQLFDOO\�GHIHQGDEOH�ZDWHU�TXDOLW\�PRQLWRULQJ�SURJUDP�WKDW�FRPSOLHV�ZLWK�HVWDEOLVKHG�
VWDQGDUGV��VFLHQWLILF�PRQLWRULQJ�SURWRFROV�DQG�UHSRUWLQJ�IUDPHZRUNV��LQ�DFFRUGDQFH�ZLWK�WKH�GDWD�TXDOLW\�
REMHFWLYHV�GHWDLOHG�LQ�Section 5.1�RI�WKLV�GRFXPHQW��

x� (VWDEOLVK�EDVHOLQH�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO�SURSHUWLHV�RI�JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�DW�WKH�6LWH��

x� (VWDEOLVK�EDVHOLQH�K\GUDXOLF�FKDUDFWHULVWLFV�RI�VXUIDFH�ZDWHU�DQG�JURXQGZDWHU�DW�WKH�6LWH�

x� 0RQLWRU�UHSUHVHQWDWLYH�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO�SDUDPHWHUV��ZKLFK�ZLOO�SURYLGH�DQ�LQGLFDWLRQ�RI�
WUHQGV�LQ�HFRV\VWHP�KHDOWK�DQG�DVVLVW�ZLWK�LGHQWLI\LQJ�WKH�FDXVHV�DQG�HIIHFWV�RI�SROOXWLRQ��

x� (IILFLHQWO\�PDQDJH�VXUIDFH�ZDWHU�DQG�JURXQGZDWHU�VDPSOLQJ�GDWD��VR�DV�WR�SURYLGH�HDV\�DFFHVV�DQG�
LQWHUSUHWDWLRQ�IRU�IXWXUH�DQDO\VLV�DQG�UHSRUWLQJ��HVWDEOLVKLQJ�WUHQGV�DQG�UHSRUWLQJ�DQRPDOLHV��DQG�

x� (QVXUH�2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�ULVNV��DVVRFLDWHG�ZLWK�LPSOHPHQWDWLRQ�RI�WKH�SURJUDP��DUH�LGHQWLILHG�
DQG�PLWLJDWHG��

4.2 Groundwater Monitoring Program 
4.2.1 Purpose 

5RXWLQH�JURXQGZDWHU�VDPSOLQJ�LV�UHTXLUHG�DW�WKH�ODQGILOO�VLWH�WR�PRQLWRU�H[LVWLQJ�JURXQGZDWHU�FRQWDPLQDWLRQ��
LGHQWLI\�QHZ�JURXQGZDWHU�FRQWDPLQDWLRQ�DQG�WR�GHPRQVWUDWH�FRQWLQXLQJ�JURXQGZDWHU�TXDOLW\��

4.2.2 Groundwater Monitoring Well Sampling Methodology 

3ULRU�WR�WKH�VDPSOLQJ�RI�JURXQGZDWHU��VWDQGLQJ�ZDWHU�OHYHOV��6:/��VKRXOG�EH�PHDVXUHG��:KHUH�SKDVH�VHSDUDWHG�
K\GURFDUERQ�36+�LV�VXVSHFWHG��DQ�LQWHUIDFH�SUREH�VKRXOG�EH�XVHG�WR�PHDVXUH�WKH�DSSDUHQW�WKLFNQHVV�RI�WKH�
OD\HU��

/RZ�IORZ�VDPSOLQJ�RU�PLFUR�SXUJH�VDPSOLQJ�VKRXOG�EH�XVHG�WR�VDPSOH�DOO�JURXQGZDWHU�PRQLWRULQJ�ZHOOV��7KH�
WHFKQLTXH�JHQHUDOO\�XWLOLVHV�DQ�DLU�GULYHQ�EODGGHU�SXPS��EXW�RWKHU�PHWKRGV�PD\�EH�XVHG�SURYLGHG�HIIHFWLYH�
GHFRQWDPLQDWLRQ�FDQ�EH�DFKLHYHG��7KH�DGYDQWDJH�RI�WKH�EODGGHU�LV�WKDW�LW�FDQ�EH�GLVFDUGHG�DIWHU�HDFK�VDPSOH�
ORFDWLRQ�WKXV�PLQLPLVLQJ�WKH�RSSRUWXQLW\�IRU�FURVV�FRQWDPLQDWLRQ��

/RZ�IORZ�VDPSOLQJ�LV�D�WHFKQLTXH�GHVLJQHG�WR�PLQLPLVH�WKH�K\GUDXOLF�VWUHVV�RQ�WKH�DTXLIHU�GXULQJ�SXUJLQJ�DQG�
VDPSOLQJ��7KLV�LV�GRQH�E\�XVLQJ�DQ�DGMXVWDEOH�UDWH�SXPS�WR�UHPRYH�ZDWHU�IURP�WKH�VFUHHQHG�]RQH�DW�D�UDWH�WKDW�
ZLOO�FDXVH�PLQLPDO�GUDZGRZQ�RI�WKH�ZDWHU�OHYHO�LQ�WKH�ZHOO��'UDZGRZQ�LV�PHDVXUHG�LQ�WKH�ZHOO�FRQFXUUHQW�ZLWK�
SXPSLQJ�XVLQJ�D�ZDWHU�OHYHO�PHWHU��/RZ�IORZ�VDPSOLQJ�GRHV�QRW�UHTXLUH�D�VSHFLILF�IORZ�UDWH�RU�SXUJH�YROXPH���

,Q�SUDFWLFDO�WHUPV��DOORZDEOH�GUDZGRZQ�VKRXOG�QHYHU�H[FHHG�WKH�GLVWDQFH�EHWZHHQ�WKH�WRS�RI�WKH�ZHOO�VFUHHQ�DQG�
WKH�SXPS�LQWDNH��ZKLFK�LV�QRUPDOO\�SRVLWLRQHG�QHDU�WKH�PLG�SRLQW�RI�WKH�VFUHHQ��7R�SURYLGH�D�VDIHW\�IDFWRU��
GUDZGRZQ�VKRXOG�JHQHUDOO\�QRW�H[FHHG������RI�WKLV�GLVWDQFH�WR�HQVXUH�WKDW�QR�ZDWHU�VWRUHG�LQ�WKH�FDVLQJ�SULRU�WR�
SXUJLQJ�LV�GUDZQ�GRZQ�LQWR�WKH�SXPS�LQWDNH�DQG�FROOHFWHG�DV�SDUW�RI�WKH�VDPSOH��7\SLFDOO\��IORZ�UDWHV�GXULQJ�
SXUJLQJ�LQ�WKH�RUGHU�RI�����WR�����/�PLQ�DUH�XVHG��KRZHYHU��WKLV�LV�GHSHQGHQW�RQ�VLWH�VSHFLILF�DQG�ZHOO�VSHFLILF�
IDFWRUV���

3XPSLQJ�ZDWHU�OHYHOV�LQ�WKH�PRQLWRULQJ�ZHOO�DQG�ZDWHU�TXDOLW\�LQGLFDWRU�SDUDPHWHUV�VKRXOG�EH�PRQLWRUHG�GXULQJ�
SXPSLQJ��:DWHU�TXDOLW\�SDUDPHWHUV�LQFOXGLQJ�S+��WHPSHUDWXUH��HOHFWULFDO�FRQGXFWLYLW\��(&���GLVVROYHG�R[\JHQ��'2��
DQG�R[LGDWLRQ�UHGXFWLRQ�SRWHQWLDO��253��ZLOO�EH�PHDVXUHG�XVLQJ�FDOLEUDWHG�HTXLSPHQW���6WDELOLVLQJ�ZDWHU�TXDOLW\�
SDUDPHWHUV�LQGLFDWH�WKDW�SXUJLQJ�LV�FRPSOHWH�DQG�VDPSOLQJ�FDQ�EHJLQ��DV�GHWDLOHG�LQ�7DEOH������)LHOG�SDUDPHWHU�
PHDVXULQJ�HTXLSPHQW�ZLOO�EH�FDOLEUDWHG�DV�UHTXLUHG�DQG�FDOLEUDWLRQ�FHUWLILFDWHV�DQG�UHFRUGV�UHWDLQHG��

�

�
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Table 4-1. Criteria for Defining Stabilisation of Water Quality Parameters 

Parameter   Stabilisation Criterion 

S+� ������S+�XQLWV�

(OHFWULFDO�&RQGXFWLYLW\�� �����RI�UHDGLQJ�

'LVVROYHG�2[\JHQ� ������RI�UHDGLQJ�RU�������PJ�/��ZKLFKHYHU�LV�JUHDWHU�

(K� �����P9�

$�VDPSOH�FDQ�EH�FROOHFWHG�DIWHU�WKH�ZDWHU�OHYHO�DQG�PHDVXUHG�ILHOG�SDUDPHWHUV�VWDELOLVH�RYHU�WKUHH�FRQVHFXWLYH�
UHDGLQJV�WDNHQ�WKUHH�WR�ILYH�PLQXWHV�DSDUW��)RU�LQ�OLQH�IORZ�WKURXJK�FHOOV��WKH�IUHTXHQF\�RI�WKH�PHDVXUHPHQWV�
VKRXOG�EH�EDVHG�RQ�WKH�WLPH�UHTXLUHG�WR�FRPSOHWHO\�HYDFXDWH�RQH�YROXPH�RI�WKH�FHOO�WR�HQVXUH�WKDW�LQGHSHQGHQW�
PHDVXUHPHQWV�DUH�PDGH��,W�LV�LPSRUWDQW�WR�NQRZ�WKH�PDQXIDFWXUHU¶V�UHFRPPHQGDWLRQV�IRU�WKH�DPRXQW�RI�WLPH�
UHTXLUHG�WR�FRPSOHWHO\�HYDFXDWH�WKH�FHOO�WR�DOORZ�LQGLYLGXDO�VHQVRUV�EHLQJ�XVHG�WR�PHDVXUH�ILHOG�SDUDPHWHUV��H�J��
GLVVROYHG�R[\JHQ��WR�VWDELOL]H�DQG�WR�HQVXUH�WKDW�UHSUHVHQWDWLYH�GDWD�LV�FROOHFWHG��

7KRXJK�QRW�D�FKHPLFDO�SDUDPHWHU��WXUELGLW\�FDQ�EH�LQGLFDWLYH�RI�VWUHVV�DQG�GLVWXUEDQFH�UHVXOWLQJ�IURP�SXPSLQJ��
7XUELGLW\�VKRXOG�EH�DV�ORZ�DV�SRVVLEOH�ZKHQ�VDPSOLQJ�LV�XQGHUWDNHQ��7KH�VWDELOLVDWLRQ�FULWHULRQ�IRU�WXUELGLW\�LV������
��RI�WKH�SUHFHGLQJ�UHDGLQJ�RU�������178��ZKLFKHYHU�LV�JUHDWHU��

7KH�IORZ�FHOO�VKRXOG�EH�GLVFRQQHFWHG�RU�E\SDVVHG�GXULQJ�VDPSOH�FROOHFWLRQ��6DPSOLQJ�VKRXOG�EH�FRPSOHWHG�DW�D�
UDWH�ZKHUH�DHUDWLRQ�DQG�WXUEXOHQW�ILOOLQJ�LV�PLQLPLVHG��W\SLFDOO\�OHVV�WKDQ�����/�PLQ��*HQHUDOO\�VDPSOHV�IRU�WKH�PRVW�
VHQVLWLYH�SDUDPHWHUV��H�J��92&V��DQG�WKRVH�RI�JUHDWHVW�LQWHUHVW�DW�WKH�VLWH�VKRXOG�EH�FROOHFWHG�ILUVW��6DPSOHV�IRU�
DQDO\WHV�WKDW�UHTXLUH�ILOWUDWLRQ�VKRXOG�EH�FROOHFWHG�ODVW��H�J��KHDY\�PHWDOV���

/RZ�IORZ�SXUJLQJ�DQG�VDPSOLQJ�FDQ�EH�XVHG�WR�FROOHFW�VDPSOHV�IRU�DOO�DTXHRXV�SKDVH�FRQWDPLQDQWV�DQG�QDWXUDOO\�
RFFXUULQJ�DQDO\WHV��LQFOXGLQJ�YRODWLOH�DQG�VHPLYRODWLOH�RUJDQLF�FRPSRXQGV��92&V�DQG�692&V���PHWDOV�DQG�RWKHU�
LQRUJDQLFV��SHVWLFLGHV��3&%V��RWKHU�RUJDQLF�FRPSRXQGV��UDGLRQXFOLGHV�DQG�PLFURELRORJLFDO�FRQVWLWXHQWV��

)XUWKHU�GHWDLO�RQ�ORZ�IORZ�VDPSOLQJ�FDQ�EH�REWDLQHG�IURP���

x� 7KH�86�(3$�SXEOLFDWLRQ�³/RZ�IORZ��PLQLPDO�GUDZ�GRZQ��JURXQGZDWHU�VDPSOLQJ�SURFHGXUHV´��86�(3$��������
DQG��

x� 7KH�$670�VWDQGDUG�'���������³/RZ�)ORZ�3XUJLQJ�DQG�6DPSOLQJ�IRU�:HOOV�DQG�'HYLFHV�8VHG�IRU�*URXQG�
:DWHU�4XDOLW\�,QYHVWLJDWLRQV´��$670��������

'XULQJ�WKH�JURXQGZDWHU�VDPSOLQJ��ILHOG�REVHUYDWLRQV��ILHOG�SDUDPHWHUV��ZKHQ�VWDELOLVDWLRQ�SDUDPHWHUV�DV�VSHFLILHG�
LQ�7DEOH������DUH�PHW��DQG�SKRWRJUDSKV�VKRXOG�EH�UHFRUGHG��7DEOH�����OLVWV�WKH�SDUDPHWHUV�WR�EH�UHFRUGHG���

Table 4-2: Groundwater Monitoring Field Parameters 

Type  Parameter 

%RUH�'HVFULSWLRQ� 8QLTXH�VDPSOH�ORFDWLRQ�LGHQWLILHU�

*36�FRRUGLQDWHV��:*6�����GHFLPDO�GHJUHHV��

%RUH�'HVFULSWLRQ� 3KRWRJUDSKLF�5HFRUG��

6DPSOH�DSSHDUDQFH��FRORXU�RGRXU�FODULW\�YLVLEOH�VKHHQ�±�LI�DQ\��

%RUH�GHWDLOV��7RWDO�'HSWK��6FUHHQ�OHYHO��

)LHOG�0HDVXUHPHQW� 7LPH�DQG�GDWH�

S+�

2[LGDWLRQ�5HGXFWLRQ�3RWHQWLDO�

(OHFWULFDO�&RQGXFWLYLW\�

'LVVROYHG�2[\JHQ�

7XUELGLW\�

:DWHU�7HPSHUDWXUH�

6WDQGLQJ�:DWHU�/HYHO�
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4.2.3 Sampling Locations 

7KH�JURXQGZDWHU�PRQLWRULQJ�SURJUDP�ZLOO�EH�FRQGXFWHG�DW�WKH�ORFDWLRQV�GHWDLOHG�LQ�7DEOH�����DQG�VKRZQ�LQ��
(UURU��5HIHUHQFH�VRXUFH�QRW�IRXQG�)LJXUH�������

Table 4-3: Groundwater Monitoring Locations 

Monitoring 
Well ID Description 

Position (MGA94 Zone 56) 
RL (m, AHD) 

Easting Northing 

%+�� 6FUHHQHG�LQ�URFN� ���������� ����������� �������

%+�D� 6FUHHQHG�LQ�VRLO� ���������� ����������� �������

%+�D� 6FUHHQHG�LQ�VRLO� ���������� ����������� �������

%+�� 6FUHHQHG�LQ�URFN� ���������� ����������� �������

%+�� 6FUHHQHG�LQ�VRLO� ���������� ����������� ��������

5/� �UHGXFHG�OHYHO�

$+'� �$XVWUDOLDQ�+HLJKW�'DWXP�

6DPSOLQJ�VKRXOG�EH�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�WKH�'42V�RXWOLQHG�LQ�Section 5.1��'HPRQVWUDWLRQ�RI�WKH�
'42V�ZLOO�UHTXLUH�WKH�FROOHFWLRQ�RI��

x� 2QH�ILHOG�GXSOLFDWH�VDPSOH�IRU�HYHU\�WHQ�SULPDU\�VDPSOHV�FROOHFWHG��

x� 2QH�ULQVDWH�EODQN�IRU�HDFK�GD\�RI�VDPSOLQJ��DQG� �

x� $�WULS�EODQN�IRU�HDFK�HVN\�GLVSDWFKHG�WR�WKH�ODERUDWRU\��

1RQ�URXWLQH�VDPSOLQJ�PD\�EH�UHTXLUHG�LQ�UHVSRQVH�WR�HQYLURQPHQWDO�LQFLGHQWV�RU�DV�D�UHVXOW�RI�VXEVHTXHQW�
HQYLURQPHQWDO�LQYHVWLJDWLRQV�DW�WKH�VLWH��7DEOH�����SURYLGHV�WKH�ORFDWLRQV�WKDW�VKRXOG�EH�PRQLWRUHG�DV�SDUW�RI�WKH�
SURJUDP��7KLV�OLVW�VKRXOG�EH�UHYLHZHG�DQG�XSGDWHG�ZKHQ�DGGLWLRQDO�PRQLWRULQJ�ZHOOV�DUH�LQVWDOOHG��

4.2.4 Sample Frequency and Analytical Regime 

7DEOH�����GHVFULEHV�WKH�JURXQGZDWHU�VDPSOH�IUHTXHQF\�DQG�ODERUDWRU\�DQDO\WLFDO�VXLWH�IRU�RQJRLQJ�JURXQGZDWHU�
PRQLWRULQJ�DW�WKH�VLWH��

Table 4-4: Groundwater Sample Frequency and Analytical Regime 

Location Frequency Laboratory Analytical 

%+�� 4XDUWHUO\� )LHOG�SDUDPHWHUV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

71��1+��

92&��692&�

%+�D� 4XDUWHUO\� )LHOG�SDUDPHWHUV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

71��1+��

92&��692&�

%+�D� 4XDUWHUO\� )LHOG�SDUDPHWHUV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

71��1+��

92&��692&�

%+�� 4XDUWHUO\� )LHOG�SDUDPHWHUV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

71��1+��

92&��692&�
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Location Frequency Laboratory Analytical 

%+�� 4XDUWHUO\� )LHOG�SDUDPHWHUV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

71��1+��

92&��692&�

4.3 Surface Water Monitoring 
4.3.1 Purpose 

7KH�SXUSRVH�RI�WKH�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP�LV�WR�FDSWXUH�DQ�DFFXUDWH�³SLFWXUH´�RI�ERWK��VXUIDFH�ZDWHU�
TXDOLW\��DQG�HQYLURQPHQWDO�IDFWRUV�LQIOXHQFLQJ�RU�DVVRFLDWHG�ZLWK�WKH�VXUIDFH�ZDWHU�TXDOLW\�DW�WKH�WLPH�RI�VDPSOLQJ��

4.3.2 Sampling Methodology 

7KH�VXUIDFH�ZDWHU�VDPSOHV�VKRXOG�EH�FROOHFWHG�XVLQJ�D�JUDE�VDPSOHU�RU�E\�GLUHFW�ILOOLQJ�LQWR�WKH�VDPSOH�ERWWOH��
,GHDOO\��FRQWDLQHUV�IRU�YRODWLOH�RUJDQLFV�VKRXOG�EH�ILOOHG�GLUHFWO\�IURP�WKH�ZDWHU�ERG\�E\�SODFLQJ�WKH�FRQWDLQHU�EHORZ�
WKH�VXUIDFH�RI�WKH�ZDWHU��W\SLFDOO\�����±����P�GHSWK���,I�WKLV�LV�QRW�SUDFWLFDO�PHDVXUHV�VKRXOG�EH�WDNHQ�WR�PLQLPLVH�
SRWHQWLDO�YRODWLOH�ORVV��&DUH�VKRXOG�EH�WDNHQ�WR�PLQLPLVH�DHUDWLRQ��6XUIDFH�ZDWHU�VDPSOHV�WR�EH�DQDO\VHG�IRU�
GLVVROYHG�PHWDOV�ZLOO�QHHG�WR�EH�ILOWHUHG�LQ�WKH�ILHOG�SULRU�WR�ILOOLQJ�DSSURSULDWH�FRQWDLQHUV��

'XULQJ�VDPSOLQJ��ILHOG�SDUDPHWHUV��VXFK�DV�S+��GLVVROYHG�R[\JHQ��'2���HOHFWULFDO�FRQGXFWLYLW\��(&���R[LGDWLRQ�
UHGXFWLRQ�SRWHQWLDO��253���WXUELGLW\�DQG�ZDWHU�WHPSHUDWXUH�ZLOO�EH�PHDVXUHG�XVLQJ�FDOLEUDWHG�HTXLSPHQW��(DFK�
VDPSOH�ZLOO�EH�YLVXDOO\�REVHUYHG�DQG�D�GHVFULSWLRQ�RI�WKH�FRORXU��WXUELGLW\��RGRXU�DQG�DQ\�YLVLEOH�VKHHQ�ZLOO�EH�
UHFRUGHG�LQ�WKH�ILHOG�QRWHV��UHIHU�WR�7DEOH�������

)LHOG�SDUDPHWHU�PHDVXULQJ�HTXLSPHQW�ZLOO�EH�FDOLEUDWHG�DV�UHTXLUHG�DQG�FDOLEUDWLRQ�FHUWLILFDWHV�DQG�UHFRUGV�
UHWDLQHG��

Table 4-5: Surface Water Monitoring Field Parameters 

Type  Parameter 

)LHOG�2EVHUYDWLRQ� 8QLTXH�VDPSOH�ORFDWLRQ�LGHQWLILHU�

*36�FRRUGLQDWHV��:*6�����GHFLPDO�GHJUHHV��

3KRWRJUDSKLF�5HFRUG��

:DWHU�ERG\�GHVFULSWLRQ�

:HDWKHU�FRQGLWLRQV�

)ORRG�OHYHO�LQGLFDWRU�UHDGLQJ��LI�DSSOLFDEOH��

(VWLPDWHG�IORZ�UDWH�

6XEVWUDWH�W\SH�

:DWHU�FRORXU��OLJKW�SHQHWUDWLRQ��RGRXU��SUHVHQFH�RI�VFXP�RU�VKHHQ�HWF��

)LVK�DQG�DTXDWLF�IORUD�DQG�IDXQD�REVHUYDWLRQV�

(YLGHQFH�RI�EDQN�VWDELOLW\�HURVLRQ�DQG�IHUDO�DQLPDO�DFWLYLW\�

)LHOG�0HDVXUHPHQW� 7LPH�DQG�GDWH�

S+�

2[LGDWLRQ�5HGXFWLRQ�3RWHQWLDO�

(OHFWULFDO�&RQGXFWLYLW\�

'LVVROYHG�2[\JHQ�

7XUELGLW\�

� :DWHU�7HPSHUDWXUH�

'HSWK�RI�ZDWHU�VDPSOH�WDNHQ�IURP�
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6DPSOLQJ�VKRXOG�EH�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�WKH�'DWD�4XDOLW\�2EMHFWLYHV��'42�V�RXWOLQHG�LQ�Section 5.1��
'HPRQVWUDWLRQ�RI�WKH�'42V�ZLOO�UHTXLUH�WKH�FROOHFWLRQ�RI���

x� 2QH�ILHOG�GXSOLFDWH�VDPSOH�IRU�HYHU\�WHQ�SULPDU\�VDPSOHV�FROOHFWHG�� �

x� 2QH�ULQVDWH�EODQN�IRU�HDFK�GD\�RI�VDPSOLQJ��DQG� �

x� $�WULS�EODQN�IRU�HDFK�HVN\�GLVSDWFKHG�WR�WKH�ODERUDWRU\��

4.3.3 Sampling Locations 

7KH�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP�ZLOO�EH�FRQGXFWHG�DW�WKH�ORFDWLRQV�GHWDLOHG�LQ�7DEOH������DQG�DV�VKRZQ�LQ��

�

�

)LJXUH������,W�VKRXOG�EH�QRWHG�WKDW�WKH�UHFRPPHQGHG�VDPSOH�ORFDWLRQV�LQFOXGH�RQH�DGGLWLRQDO�ORFDWLRQ�ZKHQ�
FRPSDUHG�WR�SUHYLRXV�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDPV��7KH�DGGLWLRQDO�ORFDWLRQ�LV�UHFRPPHQGHG�WR�PRQLWRU�
SRVVLEOH�LPSDFWV�RQ�WKH�*DUD�5LYHU�DVVRFLDWHG�ZLWK�WKH�$UPLGDOH�6HZDJH�7UHDWPHQW�3ODQW��673���

Table 4-6: Surface Water Sampling Locations 

Site Sample Site Description GPS Position 

Easting Northing 

*$5$�� /RFDWHG�RQ�*DUD�5LYHU��XSVWUHDP�RI�WKH�FRQIOXHQFH�RI�WKH�
ODQGILOO�VLWH�DQG�WKH�*DUD�5LYHU��1RUWK�RI�WKH�:DWHUIDOO�
:D\�*DUD�5LYHU�URDG�EULGJH��7KLV�VLWH�LV�QRW�LQIOXHQFHG�E\�UXQ�
RII�RULJLQDWLQJ�IURP�WKH�ODQGILOO��

���������� �����������

*$5$�� /RFDWHG�RQ�WKH�*DUD�5LYHU�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�
FRQIOXHQFH�RI�WKH�ODQGILOO�VLWH�DQG�WKH�*DUD�5LYHU��7KLV�VLWH�
UHSUHVHQWV�WKH�ILUVW�PRQLWRULQJ�ORFDWLRQ�RQ�WKH�*DUD�5LYHU�
ZKHUH�SRWHQWLDO�LPSDFW�IURP�WKH�ODQGILOO�IDFLOLWLHV�PLJKW�EH�
GHWHFWHG��

���������� �����������

*$5$�� /RFDWHG�RQ�WKH�ODQGILOO�VLWH�JXOO\�LPPHGLDWHO\�GRZQVWUHDP�RI�WKH�
IDFLOLW\��

���������� �����������

*$5$�� /RFDWHG�RQ�WKH�*DUD�5LYHU��DW�WKH�%OXH�:DWHU�+ROH�
�GRZQVWUHDP�RI�ERWK�ODQGILOO�IDFLOLW\��DQG�&RPPLVVLRQHUV�:DWHU�
LQFOXGLQJ�SRWHQWLDO�LPSDFWV�IURP�673���

���������� �����������

*$5$�� /RFDWHG�RQ�WKH�ODQGILOO�VLWH�JXOO\�XSVWUHDP�RI�WKH�ODQGILOO�IDFLOLW\�� ���������� �����������

*$5$�� $GGLWLRQDO�PRQLWRULQJ�VLWH�ORFDWHG�LPPHGLDWHO\�XSVWUHDP�RI�WKH�
FRQIOXHQFH�RI�&RPPLVVLRQHUV�:DWHUV�DQG�*DUD�5LYHU���

����������� �����������

�

4.3.4 Sample Frequency and Analytical Regime 

Table 4-7�GHVFULEHV�WKH�VDPSOLQJ�IUHTXHQF\�DQG�WKH�ODERUDWRU\�DQDO\WLFDO�VXLWH�IRU�RQJRLQJ�VXUIDFH�ZDWHU�
PRQLWRULQJ�SURJUDP�DW�WKH�6LWH��

$V�DERYH��RQH�DGGLWLRQDO�PRQLWRULQJ�VLWH�KDV�EHHQ�DGGHG�WR�WKH�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP�WR�FRQVLGHU�
SRVVLEOH�LPSDFWV�DVVRFLDWHG�ZLWK�WKH�673���$V�VXFK��LW�KDV�EHHQ�UHFRPPHQGHG�WKDW�WKH�SUHYLRXV�DQDO\WLFDO�VXLWH�
EH�LQFUHDVHG�WR�LQFOXGH�PLFURELRORJLFDO�DQDO\WHV��L�H��(�&ROL�DQG�Enterococci���

�

�
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7DEOH������6XUIDFH�:DWHU�$QDO\WLFDO�6XLWH�

Location Frequency Laboratory Analytical Suite 

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�
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Location Frequency Laboratory Analytical Suite 

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�

*$5$�� 4XDUWHUO\� )LHOG�SDUDPHWHUV��

7RWDO�6XVSHQGHG�6ROLGV�

+HDY\�PHWDOV��$V��&U��&G��&X��+J��3E��1L��6H��=Q��

92&��692&�

2&�DQG�23�SHVWLFLGHV�

1XWULHQWV��71��7.1��12���12���73��753��

&DWLRQV�DQG�DQLRQV�

7RWDO�FROLIRUPV��E.coli, Enterococci�VSS�

4.4 Additional Requirements 
4.4.1 Sample Preservation, Packaging and Shipping 

3URFHGXUHV�IRU�FRQWDLQLQJ�DQG�SUHVHUYLQJ�JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�VDPSOHV�DUH�DV�IROORZV��

x� 7KH�W\SH�DQG�VL]H�RI�FRQWDLQHUV�DQG�SUHVHUYDWLYHV�XVHG�IRU�ZDWHU�VDPSOHV�YDULHV�EDVHG�RQ�WKH�W\SH�RI�
DQDO\VLV�WR�EH�SHUIRUPHG��6DPSOHV�ZLOO�EH�SODFHG�DQG�VWRUHG�LQ�ODERUDWRU\�VXSSOLHG�VDPSOH�FRQWDLQHUV����

x� )LOWHULQJ�RI�JURXQGZDWHU�DQG�H[WUDFWLRQ�ERUH�VDPSOHV�WR������ P�IRU�PHWDOV�DQDO\VLV�ZLOO�EH�FRQGXFWHG�XVLQJ�
GLVSRVDEOH�ILOWHUV�SULRU�WR�SUHVHUYDWLRQ��L�H��SODFHPHQW�ZLWKLQ�WKH�SUHVHUYHG�ODERUDWRU\�VXSSOLHG�VDPSOH�
ERWWOH�����

x� $OO�ZDWHU�VDPSOHV�ZLOO�EH�SODFHG�LQ�D�FRROHU�ZLWK�LFH�WR�PDLQWDLQ�VDPSOHV�DW���R&�SULRU�WR�DQDO\VLV����

x� +ROGLQJ�WLPHV�IRU�ZDWHU�VDPSOHV�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�DQDO\VLV�WKDW�LV�WR�EH�SHUIRUPHG���,Q�JHQHUDO��
KROGLQJ�WLPHV�IRU�FRPPRQ�W\SHV�RI�DQDO\VHV�DUH�DV�IROORZV����

�� VDPSOHV�WR�EH�DQDO\VHG�IRU�IDHFDO�FROLIRUPV�FDQ�EH�KHOG�D�PD[LPXP�RI�����GD\V�

�� VDPSOHV�WR�EH�DQDO\VHG�IRU�IHUURXV�LURQ�FDQ�EH�KHOG�D�PD[LPXP�RI����KRXUV�

�� VDPSOHV�WR�EH�DQDO\VHG�IRU�92&V�FDQ�EH�KHOG�D�PD[LPXP�RI����GD\V�

�� VDPSOHV�WR�EH�DQDO\VHG�IRU�RWKHU�RUJDQLF�FKHPLFDOV��LQFOXGLQJ�73+��3$+V�DQG�3KHQROV��FDQ�EH�KHOG�D�
PD[LPXP�RI���GD\V�XQWLO�H[WUDFWLRQ��DQG�WKHQ�IRU����GD\V�XQWLO�DQDO\VLV�

�� VDPSOHV�WR�EH�DQDO\VHG�IRU�PHWDOV��H[FHSW�PHUFXU\��FDQ�EH�KHOG�D�PD[LPXP�RI���PRQWKV��

x� 6DPSOHV�ZLOO�EH�ODEHOOHG�ZLWK�VSHFLILF�GHWDLOV�LQFOXGLQJ��

�� GDWH�DQG�WLPH�RI�VDPSOH�FROOHFWLRQ�

�� SURMHFW�QXPEHU�

�� QDPH�V��RI�VDPSOHU�

�� VDPSOH�LGHQWLILFDWLRQ�QXPEHU�

�� VDPSOH�SUHVHUYDWLYHV�XVHG��

4.4.2 Chain of Custody (COC) Protocols 

6DPSOHV�FROOHFWHG�LQ�WKH�ILHOG�PXVW�EH�DEOH�WR�EH�WUDFNHG�IURP�WKH�WLPH�RI�FROOHFWLRQ�XQWLO�WKH�DQDO\WLFDO�ODERUDWRU\�
UHFHLYHV�WKHP��7R�GRFXPHQW�VDPSOH�SRVVHVVLRQ��&KDLQ�RI�&XVWRG\��&2&��SURFHGXUHV�VKDOO�EH�IROORZHG��

&2&�UHFRUGV�VKDOO�LQFOXGH�WKH�IROORZLQJ�LQIRUPDWLRQ��
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x� 3URMHFW�QXPEHU�

x� 1DPH�V��RI�VDPSOHU�

x� 7LPH�DQG�GDWH�RI�VDPSOH�FROOHFWLRQ�

x� 6DPSOH�W\SH��L�H��ZDWHU��VRLO�RU�VHGLPHQW��

x� 1XPEHU�DQG�W\SH�RI�VDPSOH�FRQWDLQHUV��LQFOXGLQJ�SUHVHUYDWLYHV�XVHG��

x� 6DPSOH�LGHQWLILFDWLRQ�QXPEHU�

x� 5HFHLYLQJ�DQDO\WLFDO�ODERUDWRU\�

x� 5HTXLUHG�DQDO\VHV�

x� &RQWDFW�GHWDLOV�IRU�TXHVWLRQV�UHJDUGLQJ�VDPSOH�DQDO\VLV�

x� 1DPHV��GDWHV��WLPHV�DQG�VLJQDWXUHV�GRFXPHQWLQJ�DOO�FKDQJHV�LQ�VDPSOH�SRVVHVVLRQ�IURP��

�� WKH�SHUVRQ�FROOHFWLQJ�WKH�VDPSOHV�LQ�WKH�ILHOG��WR�WKH�±�

�� FRXULHU�WUDQVSRUWLQJ�WKH�VDPSOHV�WR�WKH�ODERUDWRU\��WR�WKH���

�� DQDO\WLFDO�ODERUDWRU\��

&2&�UHFRUGV�ZLOO�DFFRPSDQ\�VDPSOHV�DW�DOO�WLPHV�RQFH�WKH�VDPSOHV�DUH�FROOHFWHG��:KHQ�WUDQVIHUULQJ�SRVVHVVLRQ�
RI�WKH�VDPSOHV��WKH�LQGLYLGXDOV�UHOLQTXLVKLQJ�DQG�UHFHLYLQJ�WKH�VDPSOHV�ZLOO�VLJQ��GDWH��DQG�QRWH�WKH�WLPH�RI�
WUDQVIHU�RQ�WKH�&2&�UHFRUG��

4.4.3 Decontamination 

)LHOG�SHUVRQQHO�DUH�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�ILHOG�HTXLSPHQW�LV�GHFRQWDPLQDWHG�SULRU�WR�XVH�IRU�WKH�
FROOHFWLRQ�RI�VDPSOHV�DV�UHTXLUHG�E\�WKH�*6:03��'HFRQWDPLQDWLRQ�LV�SHUIRUPHG�WR�HOLPLQDWH�WKH�SRVVLELOLW\�RI�
FURVV�FRQWDPLQDWLRQ�IURP�SUHYLRXV�SURMHFWV�RU�EHWZHHQ�VDPSOLQJ�ORFDWLRQV��,Q�JHQHUDO��GHFRQWDPLQDWLRQ�FRQVLVWV�
RI�HLWKHU��D�KLJK�SUHVVXUH��KRW�ZDWHU�ZDVK��VWHDP�FOHDQLQJ���RU��D�QRQ�SKRVSKDWH�GHWHUJHQW�VROXWLRQ��'HFRQ�����RU�
$OFRQR[��ZDVK�IROORZHG�E\�GHLRQL]HG��GLVWLOOHG��RU�FOHDQ�ZDWHU�ULQVH�V���

7KH�GHFRQWDPLQDWLRQ�SURFHGXUHV�PXVW�EH�SHUIRUPHG�EHIRUH�LQLWLDO�XVH�RI�DQ\�HTXLSPHQW�IRU�VDPSOH�FROOHFWLRQ�DQG�
DIWHU�HDFK�VXEVHTXHQW�XVH��

'HFRQWDPLQDWLRQ�SURFHGXUHV�WKDW�PXVW�EH�XWLOLVHG�GXULQJ�VDPSOLQJ�DUH�DV�IROORZV��

x� 3ULRU�WR�FROOHFWLRQ�RI�HDFK�VDPSOH��DOO�VDPSOLQJ�DQG�PHDVXUHPHQW�ILHOG�HTXLSPHQW��H�J��ZDWHU�TXDOLW\�PHWHUV�
HWF��ZLOO�EH�KDQG�ZDVKHG�ZLWK�D�PL[WXUH�RI�ZDWHU�DQG�SKRVSKDWH�IUHH�GHWHUJHQW��7KLV�ZLOO�EH�IROORZHG�E\�D�
GRXEOH�SRWDEOH�ZDWHU�ULQVH��:KHUH�SRVVLEOH��HTXLSPHQW�ZLOO�EH�ZLSHG�ZLWK�GLVSRVDEOH�SDSHU�WRZHO�SULRU�WR��
DQG�DIWHU��GHFRQWDPLQDWLRQ�DV�DERYH���

x� 7KH�DLU�GLVFKDUJH�OLQH��IOXLG�OLQH�DQG�LQWHUQDO�DLU�EODGGHU�XVHG�LQ�WKH�ORZ�IORZ�SXUJLQJ�DQG�VDPSOLQJ�V\VWHP�
ZLOO�EH�UHSODFHG�EHWZHHQ�JURXQGZDWHU�PRQLWRULQJ�ZHOOV��L�H��GHGLFDWHG�HTXLSPHQW���

x� )ROORZLQJ�FRPSOHWLRQ�RI�VDPSOLQJ�DQG�GHFRQWDPLQDWLRQ�RI�VDPSOLQJ�HTXLSPHQW��DV�GHVFULEHG�DERYH���RQH�
ULQVDWH�EODQN�VDPSOH��IURP�DQ�LWHP�RI�VDPSOLQJ�HTXLSPHQW�L�H��ZDWHU�TXDOLW\�PHWHU��ZLOO�EH�FROOHFWHG�SHU�GD\�
RI�VDPSOLQJ�E\�UXQQLQJ�ODERUDWRU\�VXSSOLHG�GLVWLOOHG�ZDWHU�RYHU�WKH�VHOHFWHG�LWHP�DQG�GHFDQWLQJ�GLUHFWO\�LQWR�
WKH�VDPSOH�ERWWOH��

4.5 Data Management and Reporting 
5HSRUWLQJ�ZLOO�EH�UHTXLUHG�DW�WKH�FRPSOHWLRQ�RI�HDFK�PRQLWRULQJ�SURJUDP���7KH�REMHFWLYHV�RI�WKH�UHSRUW�ZLOO�EH�WR��
LQWHUSUHW�WKH�DQDO\WLFDO�UHVXOWV�UHFHLYHG��LGHQWLI\�DQ\�FRPSOLDQFH�LVVXHV��WULJJHU�LPSOHPHQWDWLRQ�RI�FRQWLQJHQF\�
SODQ��DV�GHVFULEHG�E\�Section 7.0���DQG��UHFRPPHQG�DQ\�DGGLWLRQDO�RU�PRGLILHG�PDQDJHPHQW�PHDVXUHV�WKDW�
PLJKW�EH�UHTXLUHG��

7KH�VSHFLILF�UHSRUWLQJ�UHTXLUHPHQWV�IRU�WKH�*6:03�DUH�DV�IROORZV��

x� 9HUEDOO\�UHSRUW�WR�$UPLGDOH�'XPDUHVT�&RXQFLO¶V�2SHUDWLRQV�0DQDJHU�DQ\�WULJJHU�OHYHO�H[FHHGDQFHV�RI�WKH�
FRQWDPLQDQWV�RI�FRQFHUQ�ZLWKLQ����KRXUV�RI�REWDLQLQJ�UHVXOWV�IURP�WKH�ODERUDWRU\��

x� 3URYLGH�D�SURJUHVV�UHSRUW�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�ZLWKLQ�WZR�ZHHNV�RI�UHFHLSW�RI�ODERUDWRU\�UHVXOWV�
IURP�HDFK�VDPSOLQJ�HYHQW��LH��4XDUWHUO\��DQQXDOO\���

x� 3URYLGH�DQ�DQQXDO�VXPPDU\�UHSRUW�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�ZLWKLQ�WZR�ZHHNV�RI�WKH�FRPSOHWLRQ�RI�
HDFK�FDOHQGDU�\HDU��
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4.5.1 Verbal Reporting 

$OO�WULJJHU�OHYHO�H[FHHGDQFHV�ZLOO�EH�UHSRUWHG�YHUEDOO\�WR�WKH�$UPLGDOH�'XPDUHVT�&RXQFLO¶V�2SHUDWLRQV�0DQDJHU��
7KH�SXUSRVH�RI�WKH�YHUEDO�UHSRUWLQJ�LV�WR�HQDEOH�LGHQWLILFDWLRQ�RI�DQG�SURDFWLYH�PDQDJHPHQW�RI�DQ\�FKDQJHG�
FRQGLWLRQV��IRU�H[DPSOH�D�OHDNLQJ�SLSH�RU�WDQN��ZKLFK�PLJKW�KDYH�FRQWULEXWHG�WR�WKH�WULJJHU�OHYHO�H[FHHGDQFH��

$OO�YHUEDO�UHSRUWLQJ��LQFOXGLQJ�DQ\�DJUHHG�DFWLRQV��VKDOO�EH�FRQILUPHG�LQ�ZULWLQJ�E\�H�PDLO��

4.5.2 Progress Reporting 

3URJUHVV�UHSRUWV�ZLOO�EH�SUHSDUHG�XSRQ�FRPSOHWLRQ�RI�HDFK�VDPSOLQJ�HYHQW���3URJUHVV�UHSRUWV�ZLOO�LQFOXGH��DV�
PLQLPXP�UHTXLUHPHQWV��

x� 7KH�ORFDWLRQV�RI�DOO�JURXQGZDWHU�PRQLWRULQJ�ZHOOV�DQG� �VXUIDFH�ZDWHU�VDPSOH�VLWHV�VDPSOHG�DV�SDUW�RI�WKH�
VDPSOLQJ�HYHQW��

x� $�GHVFULSWLRQ�RI�WKH�VDPSOLQJ�PHWKRGRORJ\�XVHG�DQG��LQ�SDUWLFXODU��DQ\�GHSDUWXUHV�IURP�WKH�UHTXLUHPHQWV�RI�
WKLV�*6:03��

x� 'HVFULSWLRQV�RI�DOO�VDPSOHV�FROOHFWHG��LQFOXGLQJ�PHDVXUHG�ILHOG�SDUDPHWHUV��LQ�DFFRUGDQFH�ZLWK�WKH�*6:03��

x� 7DEXODWHG�FRPSDULVRQ�RI�DQDO\WLFDO�UHVXOWV�IURP�WKH�VXEMHFW�VDPSOLQJ�HYHQW�ZLWK�WKH�WULJJHU�OHYHOV�
UHFRPPHQGHG�E\�WKH�*6:03�DQG�ZLWK�KLVWRULFDO�VDPSOLQJ�UHVXOWV��

x� ,GHQWLILFDWLRQ�RI�DQ\�WULJJHU�OHYHO�H[FHHGDQFHV��VDPSOH�GDWD�DQRPROLHV�RU�VDPSOH�GDWD�WUHQGV�DQG�SURYLVLRQ�
RI�DQ�H[SODQDWLRQ��IRU�H[DPSOH�FKDQJHG�FRQGLWLRQV�VXFK�DV�D�OHDNLQJ�SLSH�RU�D�VSLOO�HYHQW���

x� $VVHVVPHQW�RI�WKH�TXDOLW\�RI�GDWD�REWDLQHG�DQG�DFKLHYHPHQW�RI�WKH�'DWD�4XDOLW\�2EMHFWLYHV�UHFRPPHQGHG�
E\�WKH�*6:03��

x� 5HFRPPHQGDWLRQ�RI�PDQDJHPHQW�DFWLRQV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�WULJJHULQJ�RI�WKH�&RQWLQJHQF\�3ODQ�
GHVFULEHG�E\�Section 7.0��DQG�

x� 5HFRPPHQGDWLRQV��LI�DQ\��IRU�PRGLILFDWLRQ�RI�WKH�*6:03��

4.5.3 Annual Summary Reporting 

$QQXDO�VXPPDU\�UHSRUWV�ZLOO�EH�SUHSDUHG�XSRQ�WKH�FRQFOXVLRQ�RI�HDFK�FDOHQGDU�\HDU���$QQXDO�VXPPDU\�UHSRUWV�
ZLOO�LQFOXGH��DV�PLQLPXP�UHTXLUHPHQWV��

x� $�VXPPDU\�RI�DOO�JURXQGZDWHU�DQG� �VXUIDFH�ZDWHU�VDPSOHV�FROOHFWHG�GXULQJ�WKH�SUHFHGLQJ�\HDU��

x� 7DEXODWHG�FRPSDULVRQ�RI�DQDO\WLFDO�UHVXOWV�IURP�WKH�VXEMHFW�VDPSOLQJ�HYHQW�ZLWK�WKH�WULJJHU�OHYHOV�
UHFRPPHQGHG�E\�WKH�*6:03�DQG�ZLWK�KLVWRULFDO�VDPSOLQJ�UHVXOWV��

x� 6XPPDU\�RI�DQ\�WULJJHU�OHYHO�H[FHHGDQFHV��VDPSOH�GDWD�DQRPROLHV�RU�VDPSOH�GDWD�WUHQGV�DQG�SURYLVLRQ�RI�
DQ�H[SODQDWLRQ��IRU�H[DPSOH�FKDQJHG�FRQGLWLRQV�VXFK�DV�D�OHDNLQJ�SLSH�RU�D�VSLOO�HYHQW���

x� 6XPPDU\�RI�UHFRPPHQGHG�PDQDJHPHQW�DFWLRQV��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�WULJJHULQJ�RI�WKH�&RQWLQJHQF\�
3ODQ�GHVFULEHG�E\�Section 7.0��

x� 6XPPDU\�RI�&RQWLQJHQF\�PHDVXUHV�LPSOHPHQWHG�LQ�DFFRUGDQFH�ZLWK�Section 7.0��LI�DQ\���DQG�
x� 6XPPDU\�RI�UHFRPPHQGDWLRQV��LI�DQ\��IRU�PRGLILFDWLRQ�RI�WKH�*6:03��

�
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���� 4XDOLW\�$VVXUDQFH�4XDOLW\�&RQWURO�

5.1 Data Quality Objectives 
7KH�1DWLRQDO�(QYLURQPHQWDO�3URWHFWLRQ�0HDVXUH��1(30��6FKHGXOH�%>�@��Guideline on Data Collection, Sample 
Design and Reporting���������VSHFLILHV�WKDW�WKH�QDWXUH�DQG�TXDOLW\�RI�WKH�GDWD�SURGXFHG�LQ�DQ�LQYHVWLJDWLRQ�ZLOO�EH�
GHWHUPLQHG�E\�WKH�'DWD�4XDOLW\�2EMHFWLYHV��'42V���$V�UHIHUHQFHG�E\�WKH�1(30��WKH�'42�SURFHVV�LV�GHWDLOHG�LQ�
WKH�86�(3$�Guidance for the Data Quality Objectives Process���������(3$�4$�*����(3$����5��������7KH�86�
(3$�GHILQHV�WKH�SURFHVV�DV��

‘a strategic planning approach based on the Scientific Method that is used to prepare for a data 
collection activity.  It provides a systematic procedure for defining the criteria that a data collection 
design should satisfy, including when to collect samples, where to collect samples, the tolerable 
level of decision errors for the study, and how many samples to collect’. 

7KH�SURFHVV�RI�HVWDEOLVKLQJ�DSSURSULDWH�'42V�LV�GHILQHG�E\�WKH�86(3$�DFFRUGLQJ�WR�WKH�IROORZLQJ�VHYHQ�VWHSV�
�Table 5-1���

Table 5-1: DQO Steps 

Step Data Quality Objective 

�� State the problem�±�GHILQH�WKH�SUREOHP�WR�EH�DGGUHVVHG��LGHQWLI\�WKH�SODQQLQJ�WHDP��H[DPLQH�
EXGJHW�DQG�VFKHGXOH��

�� Identify the decision�±�RXWOLQH�WKH�GHFLVLRQ��WKH�VWXG\�TXHVWLRQ�DQG�DOWHUQDWLYH�DFWLRQV��

�� Identify inputs to the decision�±�SUHVHQW�SDUDPHWHUV�DQG�LQSXWV�IRU�GHFLVLRQ��LQFOXGLQJ�
LQIRUPDWLRQ�VRXUFHV��EDVLV�IRU�WULJJHU�JXLGHOLQH�OHYHOV��VDPSOLQJ�DQG�DQDO\VLV�PHWKRGRORJ\��
HWF��

�� Define the study boundaries�±�SUHVHQW�VSDWLDO�DQG�WHPSRUDO�OLPLWV�IRU�VWXG\��VDPSOH�
FKDUDFWHULVWLFV�DQG�GHFLVLRQ�PDNLQJ�XQLWV��

�� Develop a decision rule�±�GHILQH�D�VWDWLVWLFDO�SDUDPHWHU��VSHFLI\�WULJJHU�JXLGHOLQH�OHYHOV�DQG�
GHYHORS�DUJXPHQW�IRU�DFWLRQ��

�� Specify limits on decision errors�±�VHW�DFFHSWDEOH�OLPLWV�IRU�GHFLVLRQ�HUURUV�UHODWLYH�WR�
SRWHQWLDO�FRQVHTXHQFHV�VXFK�DV�KHDOWK��EXGJHW��VRFLDO�RU�HQYLURQPHQWDO�LPSDFWV��

�� Optimise the design for obtaining data�±�GHYHORS�DQ�HIIHFWLYH�VDPSOLQJ�DQG�DQDO\VLV�SODQ�
WKDW�PHHWV�UHVRXUFH�DQG�SHUIRUPDQFH�FULWHULD��

�

,Q�WKH�FRQWH[W�RI�WKH�*6:03�DGRSWLRQ�RI�WKH�'42�SURFHVV�LV�FRQVLGHUHG�FULWLFDO�WR�REWDLQLQJ�UHOHYDQW�GDWD�IRU�
LQWHUSUHWDWLRQ�DQG�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�DVVRFLDWHG�PDQDJHPHQW�RU�PLWLJDWLRQ�PHDVXUHV��7KH�'42�
SURFHVV�ZDV�FRQVLGHUHG�LQ�WKH�GHYHORSPHQW�RI�WKH�*6:03�DQG�WR�DGGUHVV�4$�4&�PHDVXUHV�WR�EH�DGRSWHG�
GXULQJ�WKH�SURJUDP���

7KH�DSSURDFK�DGRSWHG�UHODWLYH�WR�WKH�VHYHQ�VWHSV�SUHVHQWHG�DERYH�LV�GLVFXVVHG�EHORZ��

5.1.1 Step 1 - State the Problem to be Resolved 

7KH�SUREOHPV�WR�EH�DGGUHVVHG�DUH�ZKHWKHU���

x� $Q\�SRWHQWLDO�JURXQGZDWHU�RU�VXUIDFH�ZDWHU�FRQWDPLQDWLRQ�LVVXHV�DUH�SUHVHQW�

x� 7KH�VLWH�PLWLJDWLRQ�PHDVXUHV�DUH�SHUIRUPLQJ�DGHTXDWHO\�

x� $Q\�FRQWDPLQDWLRQ�RU�SHUIRUPDQFH�LVVXHV�FDQ�EH�HIIHFWLYHO\�PDQDJHG�DQG�ZKDW�PHDVXUHV�FDQ�EH�WDNHQ�WR�
UHGXFH�DVVRFLDWHG�LPSDFWV��
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5.1.2 Step 2 - Identify the Decision to be Made  

7KH�GHFLVLRQ�LGHQWLILFDWLRQ�FRPSRQHQW�RI�WKH�'42�SURFHVV�UHSUHVHQWV�WKH�NH\�LVVXHV�WKDW�QHHG�WR�EH�UHYLHZHG���
FRQVLGHUHG�LQ�RUGHU�WR�UHVROYH�WKH�SUREOHPV�LGHQWLILHG�LQ�6WHS����7KHVH�LVVXHV�LQFOXGH��

x� $UH�FRQWDPLQDQW�FRQFHQWUDWLRQV�DERYH�EDFNJURXQG�OHYHOV"�

x� 'R�WKH�FRQFHQWUDWLRQV�LGHQWLILHG�H[FHHG�WKH�UHOHYDQW�UHJXODWRU\�JXLGHOLQHV���WULJJHU�OHYHOV"�

x� +DV�WKH�H[WHQW�RI�DQ\�JURXQGZDWHU�VXUIDFH�ZDWHU�FRQWDPLQDWLRQ�EHHQ�LGHQWLILHG"�

x� $UH�WKH�FXUUHQW�JURXQGZDWHU�VXUIDFH�ZDWHU�PRQLWRULQJ�UHVXOWV�UHSUHVHQWDWLYH�RI�KLVWRULFDO�UHVXOWV"�

x� 6KRXOG�PDQDJHPHQW�FRQWUROV��VXFK�DV�JURXQGZDWHU�H[FOXVLRQ�]RQHV��EH�HVWDEOLVKHG"�

x� 'R�WKH�FRQWDPLQDQW�FRQFHQWUDWLRQV�DGYHUVHO\�LPSDFW�XSRQ�KXPDQ�KHDOWK�RU�WKH�HQYLURQPHQW�IRU�WKH�
LGHQWLILHG�UHFHSWRUV�RI�FRQFHUQ"�

x� ,V�WKH�ODQGILOO�SHUIRUPLQJ�ZLWKLQ�LQGXVWU\�DFFHSWHG�SHUIRUPDQFH�FULWHULD"�

x� ,V�WKH�LQYHVWLJDWLRQ�DSSURDFK�VFLHQWLILFDOO\�VXLWDEOH�DQG�GHIHQVLEOH"�

5.1.3 Step 3 - Identify Inputs to the Decision 

7R�DOORZ�DVVHVVPHQW�RI�WKH�GDWD�DJDLQVW�WKH�REMHFWLYHV�OLVWHG�DERYH��YDULRXV�LQSXWV�DUH�FRQVLGHUHG���7KH�IROORZLQJ�
OLVW�SUHVHQWV�YDULRXV�LQSXWV�FRQVLGHUHG��

x� 5HOHYDQW�UHJXODWRU\�JXLGHOLQHV���WULJJHU�OHYHOV��

x� /DQGILOO�SHUIRUPDQFH�FULWHULD��

x� $HVWKHWLF�LPSDFWV��RGRXUV��VKHHQ��HWF���

x� ,GHQWLILFDWLRQ�RI�WKH�FRQWDPLQDQWV�RI�LQWHUHVW�IRU�HDFK�DUHD��EDVHG�RQ�SUHYLRXV�LQYHVWLJDWLRQ�GDWD��

x� 7KH�NQRZQ�GLVWULEXWLRQ�RI�VXUIDFH�ZDWHU���JURXQGZDWHU�FRQWDPLQDWLRQ�DW�DQG�VXUURXQGLQJ�WKH�VLWH��DQG�

x� 7KH�SUHYLRXVO\�UHFRUGHG�FRQFHQWUDWLRQV�RI�FRQWDPLQDQWV�UHODWLYH�WR�WKH�WULJJHU�OHYHOV��

5.1.4 Step 4 - Define the Boundaries of the Investigation 

7KH�VSDWLDO�ERXQGDULHV��JHRJUDSKLFDO�OLPLWV��DSSOLHG�IRU�GDWD�FROOHFWLRQ�DQG�GHFLVLRQ�PDNLQJ�LQ�WKH�LQYHVWLJDWLRQV�
DUH�GHILQHG�DV�IROORZV��

x� 7KH�H[WHQW�RI�WKH�VDPSOLQJ�ORFDWLRQV�VXUURXQGLQJ�WKH�6LWH��DQG� �

x� 7KH�JURXQGZDWHU�DTXLIHU�WR�D�GHSWK�RI�DSSUR[LPDWHO\����P%*/�

5.1.5 Step 5 - Develop a Decision Rule 

%DVHG�XSRQ�WKH�UHOHYDQFH�RI�DOO�RI�WKH�GDWD�FROOHFWHG��WKH�GHFLVLRQ�UXOH�IRU�WKH�SURJUDP�LV�WR�DVVHVV���

x� 7KH�UHSUHVHQWDWLYHQHVV�RI�FXUUHQW�DQG�KLVWRULF�DQDO\WLFDO�GDWD�� �

x� :KHWKHU�WKH�FXUUHQW�JURXQGZDWHU�DQG�RU�VXUIDFH�ZDWHU�FRQWUROV��LI�DQ\��DUH�DGHTXDWH��DQG� �

x� :KHWKHU�SUHYLRXV�FRQFOXVLRQV�UHJDUGLQJ�ULVN�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�DUH�VWLOO�DFFXUDWH�UHOHYDQW��

5.1.6 Step 6 - Specify Limits on Decision Errors 

$�GHFLVLRQ�HUURU�LQ�WKH�FRQWH[W�RI�WKH�GHFLVLRQ�UXOH�SUHVHQWHG�DERYH�ZRXOG�OHDG�WR�HLWKHU�XQGHUHVWLPDWLRQ�RU�
RYHUHVWLPDWLRQ�RI�WKH�ULVN�OHYHO�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�DUHD���'HFLVLRQ�HUURUV�PD\�LQFOXGH��

x� /LPLWDWLRQV�EDVHG�RQ�LQDFFXUDWH�LQDGHTXDWH�GDWD�IURP�SUHYLRXV�LQYHVWLJDWLRQV��

x� (UURUV�LQ�WKH�*6:03��

x� 'DWD�QRW�UHSUHVHQWDWLYH�RI�VLWH�FRQGLWLRQV��DQG�

x� ,QDGHTXDWH�GDWD�TXDOLW\��UHIHU�WR�6HFWLRQ�������

5.1.7 Step 7 - Optimise the Design for Obtaining Data 

7KH�PHWKRGRORJ\�SUHVHQWHG�UHSUHVHQWV�D�SURJUDP�ZKLFK�LV�GHVLJQHG�WR�PHHW�WKH�REMHFWLYHV�RI�WKH�*6:03�DQG�
DOVR�WR�DFKLHYH�WKH�QRPLQDWHG�'42V��2SWLPLVDWLRQ�RI�WKH�GDWD�FROOHFWLRQ�SURFHVV�ZLOO�EH�DFKLHYHG�E\��

x� 7DUJHWHG�VDPSOLQJ�EDVHG�RQ�KLVWRULFDO�DQG�DQHFGRWDO�HYLGHQFH��

7KH�LQYHVWLJDWLRQ�ZLOO�EH�FDUULHG�RXW�LQ�D�PDQQHU�DQG�WR�D�OHYHO�RI�DFFXUDF\�DQG�FRQILGHQFH�SUHVHQWHG�LQ�WKH�
1(30�GRFXPHQWDWLRQ��
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5.2 QA/QC Data Assessment 
5.2.1 Field QA/QC 

$OO�ZRUN�FRPSOHWHG�RQ�WKH�VLWH�ZLOO�EH�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�VWDQGDUG�HQYLURQPHQWDO�VDPSOLQJ�SURWRFROV��
7KH�HVVHQWLDO�HOHPHQWV�RI�WKH�4$�4&�SURJUDP�DUH�SUHVHQWHG�LQ�7DEOH�����EHORZ��

Table 5-2: Essential Elements of the Field QA/QC Program 

Action  Description 

8VH�RI�([SHULHQFHG�3HUVRQQHO� )LHOG�ZRUN�ZLOO�EH�XQGHUWDNHQ�E\�WUDLQHG�HQJLQHHUV�VFLHQWLVWV�ZLWK�SUHYLRXV�
H[SHULHQFH�LQ�FRQWDPLQDWHG�VLWH�DVVHVVPHQW��ILHOG�VDPSOLQJ�WHFKQLTXHV�
DQG�KHDOWK�DQG�VDIHW\�LVVXHV���

5HFRUG�.HHSLQJ� )XOO�UHFRUGV�RI�DOO�ILHOG�DFWLYLWLHV�LQFOXGLQJ�ZDWHU�PRQLWRULQJ�GDWD�DQG�
VDPSOH�FROOHFWLRQ�ZLOO�EH�PDLQWDLQHG�RQ�VWDQGDUG�ILHOG�ORJJLQJ�VKHHWV��

6DPSOH�&ROOHFWLRQ� 1HZ�QLWULOH�JORYHV�ZLOO�EH�ZRUQ�GXULQJ�ZDWHU�VDPSOLQJ��DQG�UHSODFHG�
EHWZHHQ�HDFK�VDPSOH�FROOHFWLRQ��

6DPSOH�/DEHOOLQJ� $�XQLTXH�VDPSOH�QXPEHU�ZLOO�EH�XVHG�IRU�HDFK�VDPSOH�WR�FOHDUO\�VSHFLI\�
WKH�VDPSOH�RULJLQ��VLWH�ZHOO�QXPEHU�DQG�GDWH���SUHVHUYDWLRQ�VWDQGDUGV�DQG�
DQDO\WLFDO�UHTXLUHPHQWV��

&KDLQ�RI�&XVWRG\� &KDLQ�RI�&XVWRG\�SURFHGXUHV�DUH�UHTXLUHG�IRU�DOO�VDPSOH�WUDQVIHUV���
&XVWRG\�VKHHWV�VKRXOG�OLVW�VDPSOH�QXPEHUV��GDWH�RI�FROOHFWLRQ�DQG�
DQDO\VHV�UHTXLUHG�DQG�EH�VLJQHG�E\�HDFK�SHUVRQ�WUDQVIHUULQJ�DQG�
DFFHSWLQJ�FXVWRG\��

6DPSOH�6WRUDJH� 7KH�FROOHFWHG�ZDWHU�VDPSOHV�ZLOO�EH�WUDQVIHUUHG�WR�DSSURYHG�VDPSOLQJ�
FRQWDLQHUV�ZLWK�DSSURSULDWH�SUHVHUYDWLRQ�DV�UHTXLUHG�DQG�WKHQ�SODFHG�LQ�
FRRO�VWRUDJH�SULRU�WR�WUDQVIHU�WR�D�1$7$�DFFUHGLWHG�ODERUDWRU\��

'HFRQWDPLQDWLRQ� $OO�HTXLSPHQW�XVHG�LQ�WKH�VDPSOLQJ�SURFHVV�ZLOO�EH�GHFRQWDPLQDWHG�XVLQJ�
D�SKRVSKDWH�IUHH�GHWHUJHQW��IROORZHG�E\�ULQVLQJ�ZLWK�GH�LRQLVHG�ZDWHU��
SULRU�WR�PRELOLVDWLRQ�DQG�EHWZHHQ�VDPSOLQJ�ORFDWLRQV�WR�UHGXFH�WKH�ULVNV�RI�
FURVV�FRQWDPLQDWLRQ��

�

Field Duplicates 

,Q�DGGLWLRQ�WR�WKH�SULPDU\�VDPSOHV��TXDOLW\�FRQWURO�ILHOG�GXSOLFDWH��LQWUD�ODERUDWRU\�GXSOLFDWHV��DQG�WULSOLFDWH��LQWHU�
ODERUDWRU\��VDPSOHV�ZLOO�EH�FROOHFWHG�WR�DVVHVV�DVSHFWV�RI�ILHOG�SURWRFROV�DQG�ODERUDWRU\�SHUIRUPDQFH�DQG�WR�
FODVVLI\�WKH�YDOLGLW\�RI�WKH�ODERUDWRU\�GDWD���)LHOG�GXSOLFDWHV�ZLOO�EH�FROOHFWHG�LQ�JHQHUDO�DFFRUGDQFH�ZLWK�$6�
������������JXLGHOLQHV��6WDQGDUGV�$XVWUDOLD��������

$�UHODWLYH�SHUFHQWDJH�GLIIHUHQFH��53'��DQDO\VLV�RI�SULPDU\�DQG�GXSOLFDWH���WULSOLFDWH�VDPSOHV�LV�XVHG�WR�PHDVXUH�
WKH�UHSUHVHQWDWLYHQHVV�DQG�RU�SUHFLVLRQ�RI�GXSOLFDWH�VDPSOHV��7KH�53'�LV�FDOFXODWHG�IURP�WKH�DEVROXWH�GLIIHUHQFH�
EHWZHHQ�UHVXOWV�RI�WKH�GXSOLFDWH�SDLU�GLYLGHG�E\�WKH�PHDQ�YDOXH�RI�WKH�GXSOLFDWH�SDLU��

53'����� �����[��'��'�������'��'��������

ZKHUH�� '�� �SULPDU\�VDPSOH�DQDO\VLV�

� � '�� �GXSOLFDWH�VDPSOH�DQDO\VLV�

$6�������������VWDWHV�WKDW�WKH�W\SLFDO�53'�ZKLFK�FDQ�EH�H[SHFWHG�IURP�DFFHSWDEOH�ILHOG�GXSOLFDWHV�LV��������
����RI�WKH�PHDQ�FRQFHQWUDWLRQ�RI�WKH�DQDO\WH��ZKHUH�WKH�UHVXOWV�DUH�JUHDWHU�WKDQ�WHQ�WLPHV�WKH�OLPLW�RI�UHSRUWLQJ�
�/25���

Rinsate Blanks 

2QH�ULQVDWH�EODQN�ZLOO�EH�FROOHFWHG�LQ�WKH�ILHOG�HDFK�GD\�GXULQJ�WKH�FROOHFWLRQ�RI�ZDWHU�VDPSOHV�WR�DVVHVV�WKH�
HIIHFWLYHQHVV�RI�GHFRQWDPLQDWLRQ�SURFHGXUHV��5LQVDWH�EODQNV�DUH�SUHSDUHG�E\�SDVVLQJ�ODERUDWRU\�VXSSOLHG�
GHLRQLVHG�ZDWHU�RYHU�WKH�VDPSOLQJ�HTXLSPHQW�DIWHU�GHFRQWDPLQDWLRQ�SURFHGXUHV�KDG�EHHQ�FRPSOHWHG��
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Trip Blanks 

7ULS�EODQN�VDPSOHV�ZLOO�EH�VXEPLWWHG�GXULQJ�WKH�VDPSOLQJ�HYHQW�WR�DVVHVV�ZKHWKHU�DQ\�FURVV�FRQWDPLQDWLRQ�KDV�
RFFXUUHG�EHWZHHQ�VDPSOHV�HQ�URXWH�WR�WKH�ODERUDWRU\�ZLWKLQ�WKH�FRROHUV���7ULS�EODQN�VDPSOHV�DUH�VXSSOLHG�E\�WKH�
ODERUDWRU\�LQ�DSSURSULDWHO\�SUHVHUYHG�FRQWDLQHUV�DQG�FRQWDLQ�ODERUDWRU\�JUDGH�GHLRQLVHG�ZDWHU���

5.2.2 Laboratory QA/QC 

7KH�ODERUDWRU\�XVHG�LQ�WKH�LQYHVWLJDWLRQV�ZLOO�EH�1DWLRQDO�$VVRFLDWLRQ�RI�7HVWLQJ�$XWKRULWLHV��1$7$��DSSURYHG�IRU�
WKH�DQDO\VHV�UHTXLUHG��4XDOLW\�DVVXUDQFH�SURFHGXUHV�DGRSWHG�E\�WKH�DQDO\WLFDO�ODERUDWRU\�ZLOO�LQFOXGH�DQDO\VLV�RI�
EODQNV��GXSOLFDWHV��ODERUDWRU\�FRQWURO�VDPSOHV��PDWUL[�VSLNHV�DQG�VXUURJDWH�VSLNHV��IRU�RUJDQLFV�����

$�GHVFULSWLRQ�RI�WKH�ODERUDWRU\¶V�PLQLPXP�TXDOLW\�DVVXUDQFH�SURFHGXUHV�LV�SUHVHQWHG�LQ�7DEOH�����EHORZ��

Table 5-3: Description of Laboratory Quality Assurance procedures 

QA Procedure Description 

/DERUDWRU\�%ODQNV�DQG�
&RQWUROV��
�UHIHU�WR�7DEOH������

7KH�TXDOLW\�FRQWURO�WHUP�0HWKRG�/DERUDWRU\�%ODQN�UHIHUV�WR�DQ�DQDO\WH�IUHH�PDWUL[�
WR�ZKLFK�DOO�UHDJHQWV�DUH�DGGHG�LQ�WKH�VDPH�YROXPHV�RU�SURSRUWLRQV�DV�XVHG�LQ�
VWDQGDUG�VDPSOH�SUHSDUDWLRQ��7KH�SXUSRVH�RI�WKLV�4&�W\SH�LV�WR�PRQLWRU�SRWHQWLDO�
ODERUDWRU\�FRQWDPLQDWLRQ��7KH�TXDOLW\�FRQWURO�WHUP�/DERUDWRU\�&RQWURO�6DPSOH�
�/&6��UHIHUV�WR�D�NQRZQ��LQWHUIHUHQFH�IUHH�PDWUL[�VSLNHG�ZLWK�WDUJHW�DQDO\WHV�RU�
FHUWLILHG�UHIHUHQFH�PDWHULDO��7KH�SXUSRVH�RI�WKLV�4&�W\SH�LV�WR�PRQLWRU�PHWKRG�
SUHFLVLRQ�DQG�DFFXUDF\�LQGHSHQGHQW�RI�VDPSOH�PDWUL[��)UHTXHQF\�RI�4&�VDPSOHV�
��LQ�����

/DERUDWRU\�'XSOLFDWHV�
�UHIHU�WR�7DEOH������

7KH�TXDOLW\�FRQWURO�WHUP�/DERUDWRU\�'XSOLFDWH�UHIHUV�WR�DQ�LQWUD�ODERUDWRU\�VSOLW�
VDPSOH�UDQGRPO\�VHOHFWHG�IURP�WKH�VDPSOH�EDWFK��/DERUDWRU\�GXSOLFDWHV�SURYLGH�
LQIRUPDWLRQ�RQ�PHWKRG�SUHFLVLRQ�DQG�VDPSOH�KHWHURJHQHLW\��5HODWLYH�SHUFHQWDJH�
GLIIHUHQFHV��53'V��DUH�XVHG�WR�DVVHVV�SUHFLVLRQ��)UHTXHQF\�RI�4&�VDPSOHV���LQ�
����

0DWUL[�6SLNHV�
�UHIHU�WR�7DEOH������

7KH�TXDOLW\�FRQWURO�WHUP�0DWUL[�6SLNH��06��UHIHUV�WR�DQ�LQWUD�ODERUDWRU\�VSOLW�
VDPSOH�VSLNHG�ZLWK�D�UHSUHVHQWDWLYH�VHW�RI�WDUJHW�DQDO\WHV��7KH�SXUSRVH�RI�WKLV�
4&�W\SH�LV�WR�PRQLWRU�SRWHQWLDO�PDWUL[�HIIHFWV�RQ�DQDO\WH�UHFRYHULHV��7KH�VDPSOHV�
XQGHUJR�WKH�VDPH�H[WUDFWLRQ�DQG�DQDO\VLV�SURFHGXUHV�DQG�WKH�UHVXOWV�DUH�XVHG�WR�
DVVHVV�WKH�PHWKRG�SUHFLVLRQ�DQG�ELDV��6SLNH�UHFRYHULHV�DUH�UHSRUWHG�DV�D�
SHUFHQW�UHFRYHU\��)UHTXHQF\�RI�4&�VDPSOHV���LQ�����

6XUURJDWH�6SLNHV�
�UHIHU�WR�7DEOH������

7KH�TXDOLW\�FRQWURO�WHUP�6XUURJDWH�6SLNH�UHIHUV�WR�D�FRPSRXQG�DGGHG�WR�D�
VDPSOH�DOLTXRW�LQ�NQRZQ�DPRXQWV�EHIRUH�H[WUDFWLRQ�DQG�DQDO\VLV��7KH�FRPSRXQG�
VKRXOG�EH�VLPLODU�LQ�FRPSRVLWLRQ�DQG�EHKDYLRXU�WR�WKH�WDUJHW�DQDO\WH�EXW�QRW�
QDWXUDOO\�RFFXUULQJ�LQ�WKH�VDPSOH��$�VXUURJDWH�LV�XVHG�WR�PRQLWRU�WKH�PHWKRG�
SHUIRUPDQFH�IRU�DQDO\VLV�RI�RUJDQLF�FRPSRXQGV��6SLNH�UHFRYHULHV�DUH�UHSRUWHG�
DV�D�SHUFHQW�UHFRYHU\��

�

$OO�VDPSOHV�ZLOO�EH�UHFHLYHG�E\�WKH�ODERUDWRU\�LQ�DSSURSULDWHO\�SUH�WUHDWHG�DQG�SUHVHUYHG�FRQWDLQHUV�DQG�ZLWKLQ�
VSHFLILHG�KROGLQJ�WLPHV���

5.3 Assessment of Data Quality 
%DVHG�RQ�WKH�RXWFRPHV�RI�WKH�'42�SURFHVV�WKH�TXDOLW\�RI�WKH�GDWD�FROOHFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�*6:03�
VKRXOG�EH�DVVHVVHG�DFFRUGLQJ�WR�D�UDQJH�RI�IDFWRUV�LQFOXGLQJ��

x� GRFXPHQWDWLRQ�DQG�GDWD�FRPSOHWHQHVV�

x� GDWD�FRPSDUDELOLW\��UHSUHVHQWDWLYHQHVV�DQG�SUHFLVLRQ�DQG�DFFXUDF\�IRU�VDPSOLQJ�DQG�DQDO\VLV��

7KH�UHOHYDQW�HYDOXDWLRQ�FULWHULD�IRU�HDFK�RI�WKHVH�LVVXHV�DUH�SUHVHQWHG�LQ�Table 5-4�EHORZ��

�
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Table 5-4: DQO Evaluation 

DQO Evaluation Criteria 

'RFXPHQWDWLRQ�&RPSOHWHQHVV� 6LWH�FRQGLWLRQV�SURSHUO\�GHVFULEHG�

,QYHVWLJDWLRQ�DUHD�SURSHUO\�GHVFULEHG�

8QGHUVWDQGLQJ�RI�VLWH�KLVWRU\�DQG�FKHPLFDOV�RI�LQWHUHVW�SUHVHQWHG�

6DPSOLQJ�ORFDWLRQV�SURSHUO\�GHVFULEHG�DQG�DFFXUDWHO\�ORFDWHG�

'DWD�&RPSOHWHQHVV� 6DPSOHV�WHVWHG�IRU�DSSURSULDWH�FKHPLFDOV�RI�LQWHUHVW�

&RPSOHWLRQ�RI�ILHOG�UHFRUGV��FKDLQ�RI�FXVWRG\�IRUPV��ODERUDWRU\�VDPSOH�
UHFHLSW�DQG�WHVW�FHUWLILFDWHV�IURP�1$7$�UHJLVWHUHG�ODERUDWRULHV��

&RQVLGHUDWLRQ�RI�NH\�UHFHSWRUV�RI�LQWHUHVW�

5HPHGLDWLRQ�VWUDWHJLHV�DVVHVVHG�DQG�SUHIHUUHG�VHOHFWLRQ�EDVHG�XSRQ�VLWH�
VSHFLILF�IDFWRUV�

'DWD�&RPSDUDELOLW\� $SSURSULDWH�VDPSOLQJ�WHFKQLTXHV��VDPSOH�VWRUDJH�DQG�WUDQVSRUWDWLRQ�RI�
VDPSOHV�XVHG�

6HOHFWLRQ�RI�1$7$�FHUWLILHG�ODERUDWRU\�XVLQJ�1(30�WHVWLQJ�SURFHGXUHV�

,QWUD�ODERUDWRU\�GXSOLFDWH�VDPSOHV��UHIHU�WR�7DEOH������

,QWHU�ODERUDWRU\�GXSOLFDWH�VDPSOHV��UHIHU�WR�7DEOH������

'DWD�5HSUHVHQWDWLYHQHVV� &ROOHFWLRQ�RI�UHSUHVHQWDWLYH�VDPSOHV��DQG�DGHTXDWH�QXPEHUV��IURP�HDFK�
ORFDWLRQ�

8VH�RI�SURSHUO\�WUDLQHG�DQG�TXDOLILHG�ILHOG�SHUVRQQHO�

$VVHVVPHQW�RI�WKH�53'�IRU�ODERUDWRU\�DQG�ILHOG�GXSOLFDWH�VDPSOHV��UHIHU�
WR�7DEOH������

$VVHVVPHQW�RI�WKH�DQDO\WLFDO�UHVXOWV�IRU�ODERUDWRU\�TXDOLW\�FRQWURO�VDPSOHV�

&ROOHFWLRQ�DQG�DVVHVVPHQW�RI�ULQVDWH�EODQNV��UHIHU�WR�7DEOH������

�

Table 5-5: Acceptance Criteria for Data Quality Indicators Water Analysis 

Data Quality Indicator Acceptance Criteria 

5LQVDWH�EODQNV� /HVV�WKDQ�WKH�ODERUDWRU\�/25�

,QWUD�ODERUDWRU\�ILHOG�GXSOLFDWHV� �������� 5HODWLYH�3HUFHQW�'LIIHUHQFH��53'��OHVV�WKDQ������WR�����

/DERUDWRU\�GXSOLFDWHV��������� 53'�OHVV�WKDQ��

����IRU�KLJK�OHYHO�ODERUDWRU\�GXSOLFDWHV��L�H��!���[�/25��

����IRU�PHGLXP�OHYHO�ODERUDWRU\�GXSOLFDWHV��L�H�����WR����[�/25��

0DWUL[�VSLNHV���������� 5HFRYHULHV�EHWZHHQ���������RI�WKH�WKHRUHWLFDO�UHFRYHU\�

0HWKRG�EODQNV� /HVV�WKDQ�WKH�ODERUDWRU\�/25�

/DERUDWRU\�FRQWURO�VDPSOHV����� 5HFRYHULHV�EHWZHHQ�����������

6XUURJDWH�VSLNHV� 6HH�1RWH���

���3RWHQWLDO�H[FHSWLRQV�WR�WKLV�FULWHULD�PD\�RFFXU�ZKHUH�VDPSOH�YDULDWLRQ�RU�KHWHURJHQHLW\��UDWKHU�WKDQ�SRRU�ODERUDWRU\�

SHUIRUPDQFH��LV�DFFRXQWDEOH�IRU�WKH�SRRU�UHSURGXFLELOLW\��RU�ZKHUH�WKH�UHVXOWV�DUH�FORVH�WR�WKH�/25��7KLV�W\SLFDO�53'�UDQJH�LV�

REWDLQHG�IURP�$6�������������Guide to the investigation and sampling of sites with potentially contaminated soil���

���,I�WKH�UHVXOWV�DUH�FORVH�WR�WKH�/25��WKHQ�KLJKHU�UHVXOWV�ZLOO�EH�DFFHSWHG��
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���&ULWHULD�IRU�VDPSOH�GXSOLFDWH�DQG�PDWUL[�VSLNH�UHVXOWV�DVVXPH�QR�VDPSOH�KHWHURJHQHLW\���,I�VDPSOHV�DUH�IRXQG�WR�EH�

KHWHURJHQHRXV�ZLWK�UHVSHFW�WR�D�SDUWLFXODU�DQDO\WH�WKH�DERYH�FULWHULD�GRHV�QRW�DSSO\���

���$VVXPHV�WKDW�VDPSOHV�DUH�KRPRJHQHRXV�DQG�WKH�EDFNJURXQG�DQDO\WH�OHYHO�LV�OHVV�WKDQ�����RI�WKH�VSLNH�OHYHO��UHIHU�WR�

86(3$�0HWKRG�����%���1RWH�WKDW�WKHUH�LV�QR�UHTXLUHPHQW�IRU�PDWUL[�VSLNHV�WR�SDVV�DV�FHUWDLQ�PDWULFHV�PD\�SUHFOXGH�UHFRYHU\�

RI�VSLNHG�FRPSRXQGV��,Q�WKLV�FDVH�GDWD�ZLOO�EH�DFFHSWHG�LI�/&6�GDWD�PHHWV�WKH�DFFHSWDQFH�FULWHULD���

�������RI�WKH�FRPSRXQGV�WHVWHG�PXVW�IDOO�ZLWKLQ�WKH�FRQWURO�OLPLWV��&RQWURO�OLPLWV�DUH�G\QDPLF�DQG�YDU\�IRU�LQGLYLGXDO�WHVWV�DV�SHU�

86(3$�0HWKRG�����%��

���5HFRYHULHV�IRU�VXUURJDWHV�DUH�WHVW�GHSHQGHQW�DQG�DUH�EDVHG�RQ�86(3$�0HWKRG�6:�����&RQWURO�OLPLWV�DUH�G\QDPLF�DQG�YDU\�

IRU�LQGLYLGXDO�WHVWV�EXW�DUH�ZLWKLQ�WKH�FULWHULD�GHVFULEHG�LQ�86(3$�0HWKRG�6:�����
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���� ,QYHVWLJDWLRQ�7ULJJHU�/HYHOV�

6.1 Surface and Groundwater Acceptance Criteria 
6XUIDFH�ZDWHU�DQG�JURXQGZDWHU�DQDO\WLFDO�UHVXOWV�ZLOO�JHQHUDOO\�EH�FRPSDUHG�WR�WKH�$1=(&&��������Guidelines 
for Fresh and Marine Water Quality���$V�JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�GLVFKDUJHV�WR�IUHVKZDWHU�DTXDWLF�
HFRV\VWHPV��WKH�IUHVKZDWHU�HFRV\VWHPV�JXLGHOLQHV�KDYH�EHHQ�DGRSWHG��*DUD�5LYHU�LV�DQ�HSKHPHUDO�ZDWHUZD\�
DQG�VXEMHFW�WR�VLJQLILFDQW�SHULRGLF�IORZV���7KHVH�IORZV�UHVXOW�LQ�KLJK�HURVLRQ��VHGLPHQW�WUDQVSRUW�DQG�GLVWXUEDQFH�WR�
WKH�FUHHN�DQG�VXUURXQGLQJ�DUHD��*LYHQ�WKH�G\QDPLF�QDWXUH�RI�WKH�UHFHLYLQJ�ZDWHUV��WKH�����OHYHO�RI�VSHFLHV�
SURWHFWLRQ�ZLOO�EH�DGRSWHG�IRU�WKH�*6:03��ZKHUH�ODERUDWRU\�WHFKQLTXHV�FDQ�EH�TXDQWLILHG�WR�WKHVH�OLPLWV����7KH�
����VSHFLHV�SURWHFWLRQ�FULWHULD�ZLOO�EH�XVHG�IRU�FKHPLFDOV�WKDW�ELRDFFXPXODWH��H�J��3&%V��2&�SHVWLFLGHV�DQG�
VRPH�KHDY\�PHWDOV�LQFOXGLQJ�PHUFXU\���

)RU�VRPH�RI�DQDO\WHV��WKH�DQDO\WLFDO�SURJUDP�PD\�QRW�EH�DEOH�WR�DFKLHYH�WKH�$1=(&&������������FULWHULD��DV�WKH�
FULWHULD�DUH�VLJQLILFDQWO\�EHORZ�ODERUDWRU\�OLPLWV�RI�UHSRUWLQJ��1RWZLWKVWDQGLQJ��WKH�SURSRVHG�DQDO\WLFDO�SURJUDP�LV�
VXIILFLHQW�WR�DFKLHYH�WKH�QRPLQDWHG�'42V��ZKLFK�LV�IRFXVHG�RQ�WKH�PRQLWRULQJ�RI�JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�
TXDOLW\�DJDLQVW�EDFNJURXQG�GDWD�DQG�DSSURSULDWH�WULJJHU�OHYHOV��

7KH�$1=(&&��������JXLGHOLQHV�UHODWH�WR�UHFHLYLQJ�VXUIDFH�ZDWHU�ERGLHV��DQG�QRW�WR�WKH�JURXQGZDWHU�GLUHFWO\�
EHQHDWK�WKH�6LWH��,I�$1=(&&��������RU�RWKHU�VXLWDEOH�FULWHULD�LV�QRW�DYDLODEOH�IRU�DQ�DQDO\WH��$(&20�SURSRVH�WR�
XVH�WKH�ODERUDWRU\�OLPLW�RI�UHSRUWLQJ��/25��DQG�EDFNJURXQG�FRQFHQWUDWLRQV��ZKHUH�DYDLODEOH��DV�D�JXLGH�IRU�
LGHQWLI\LQJ�WKH�SUHVHQFH�RI�D�FRQWDPLQDQW��7DEOH�7��LQ�WKH�7DEOHV�6HFWLRQ  RI�WKLV�GRFXPHQW SURYLGH�$1=(&&�
�������WULJJHU�OHYHOV���DFFHSWDQFH�FULWHULD�WR�EH�DSSOLHG�WR�WKH�VHOHFWHG�LQGLFDWRUV�IRU�WKH�VXUIDFH�DQG�JURXQGZDWHU�
PRQLWRULQJ�SURJUDP��

$1=(&&��������SURYLGHV�FRPSUHKHQVLYH�LQIRUPDWLRQ�DQG�SURFHGXUHV�IRU�VHWWLQJ�PRUH�VSHFLILF�ZDWHU�TXDOLW\�
WDUJHWV�WDLORUHG�IRU�XQLTXH�FRQGLWLRQV�IRU�D�UDQJH�RI�SROOXWDQWV�RU�LQGLFDWRUV�DQG�PD\�EH�XVHG�WR�IXUWKHU�FXVWRPLVH�
ZDWHU�TXDOLW\�WDUJHWV�IRU�ORFDO�FRQGLWLRQV��7KHVH�WDUJHWV��SURYLGHG�E\�'HSDUWPHQW�RI�WKH�(QYLURQPHQW��:DWHU��
+HULWDJH�DQG�WKH�$UWV�WKURXJK�WKH�ZHEVLWH�:DWHU�4XDOLW\�7DUJHWV�2QOLQH��VLPSOLI\�WKH�WDVN�RI�VHWWLQJ�ZDWHU�TXDOLW\�
WDUJHWV�ZKHQ�SUHSDULQJ�UHJLRQDO�SODQV��

7KH�WDUJHWV�DUH�SURYLGHG�IRU�D�VHW�RI�LQGLFDWRUV�WR�EH�DSSOLHG�WR�LQGLYLGXDO�HQYLURQPHQWDO�YDOXHV��,QGLFDWRUV�IRU�
ZDWHU�TXDOLW\�LQFOXGH��

x� 1XWULHQWV��1LWURJHQ�DQG�3KRVSKRUXV��

x� 6DOLQLW\�

x� 7XUELGLW\�	�6XVSHQGHG�6ROLGV�

x� 5LYHU�FRQGLWLRQ��LQFOXGLQJ�%LRORJLFDO�,QGLFDWRUV��ZKHQ�HVWDEOLVKHG��

)RU�ZDWHU��WKH�IROORZLQJ�HQYLURQPHQWDO�YDOXHV�PD\�UHTXLUH�SURWHFWLRQ��

x� $TXDWLF�HFRV\VWHPV�

x� 3ULPDU\�LQGXVWULHV��LUULJDWLRQ�DQG�JHQHUDO�ZDWHU�XVHV��VWRFN�GULQNLQJ�ZDWHU��DTXDFXOWXUH�DQG�KXPDQ�
FRQVXPSWLRQ�RI�DTXDWLF�IRRGV����

x� 5HFUHDWLRQ�DQG�DHVWKHWLFV�

x� 'ULQNLQJ�:DWHU�

Table T1 LQ�WKH�7DEOHV�6HFWLRQ RI�WKLV�GRFXPHQW SURYLGHV�ZDWHU�TXDOLW\�WDUJHWV�WR�EH�DSSOLHG�WR�WKH�VHOHFWHG�
LQGLFDWRUV�DQG�HQYLURQPHQWDO�YDOXHV�IRU�WKH�VXUIDFH�DQG�JURXQGZDWHU�PRQLWRULQJ�SURJUDP��

�
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���� &RQWLQJHQF\�3ODQ�

7.1 Groundwater and Surface Water 
7KLV�FRQWLQJHQF\�SODQ�RXWOLQHV�WKH�PHDVXUHV�WR�EH�WDNHQ�LQ�UHVSRQVH�WR��

x� $Q�H[FHHGDQFH�RI�WKH�VSHFLILHG�WULJJHU�OHYHOV�GHVFULEHG�LQ�Section 6.0��DQG�RU�
x� $Q�H[FHHGDQFH�RI�KLVWRULFDOO\�UHSRUWHG�DQDO\VLV�UHVXOWV�� �

7KH�FRQWLQJHQF\�PHDVXUHV�WR�EH�WDNHQ�LQ�WKH�HYHQW�JURXQGZDWHU�DQG�RU�VXUIDFH�ZDWHU�PRQLWRULQJ�UHVXOWV�H[FHHG�
HLWKHU�WKH�WULJJHU�OHYHOV�RU�KLVWRULFDOO\�UHSRUWHG�UHVXOWV��DV�DSSOLFDEOH��DUH�GHVFULEHG�IROORZLQJ���

7.1.1 Repeat Sampling 

$�UHSHDW�VDPSOH�ZLOO�EH�FROOHFWHG�IURP�WKH�VDPH�ORFDWLRQ�DW�ZKLFK�WKH�H[FHHGDQFH�ZDV�UHSRUWHG���7KH�VDPSOH�ZLOO�
EH�FROOHFWHG�DV�VRRQ�DV�SRVVLEOH�IROORZLQJ�UHFHLSW�RI�WKH�HOHYDWHG�UHVXOW�WR�PLQLPLVH�GLIIHUHQFHV�LQ�VLWH�FRQGLWLRQV�
ZKLFK�PLJKW�RFFXU�RYHU�WLPH����

,Q�DGGLWLRQ��UHSHDW�VDPSOHV�VKRXOG�DOVR�EH�FROOHFWHG�XSVWUHDP���K\GUDXOLF�JUDGLHQW�DQG�GRZQVWUHDP���K\GUDXOLF�
JUDGLHQW�RI�WKH�VXEMHFW�VDPSOH�ORFDWLRQ��

7KH�REMHFWLYHV�RI�WKH�UHSHDW�VDPSOLQJ�HYHQW�DUH�WR��

x� 9DOLGDWH�WKH�UHSRUWHG�UHVXOW�DQG�GHPRQVWUDWH�WKDW�WKH�UHVXOW��DQG�WKH�REVHUYHG�H[FHHGDQFH�V���FDQ�EH�
UHSOLFDWHG��

x� 'HILQH�WKH�VSDWLDO�H[WHQW�RI�WKH�REVHUYHG�LPSDFW��DQG�

x� $VVLVW�LQ�GHILQLQJ�WKH�VRXUFH�RI�WKH�REVHUYHG�LPSDFW��

,Q�WKH�HYHQW�WKDW�UHSHDW�VDPSOLQJ�GRHV�QRW�YDOLGDWH�WKH�RULJLQDO�UHVXOW��FRQVLGHUDWLRQ�ZLOO�EH�JLYHQ�WR��

x� :KHWKHU�WKH�RULJLQDO�UHVXOW�ZDV�DQRPDORXV��RU�

x� :KHWKHU�WKH�PRQLWRULQJ�IUHTXHQF\�VKRXOG�EH�LQFUHDVHG�WR�SURYLGH�IRU�GHWHFWLRQ�RI�WHPSRUDO�YDULDWLRQV�QRW�
RWKHUZLVH�GHWHFWHG�E\�WKH�FXUUHQW�SURJUDP��

,Q�WKH�HYHQW�WKDW�UHSHDW�VDPSOLQJ�GRHV�YDOLGDWH�WKH�RULJLQDO�UHVXOW��D�FRQFHSWXDO�VLWH�PRGHO�DQG�ULVN�DVVHVVPHQW�
ZLOO�EH�XQGHUWDNHQ�DV�GHVFULEHG�E\�Section 7.1.2���

7.1.2 Conceptual Site Model and Risk Assessment 

$�FRQFHSWXDO�VLWH�PRGHO�VKRXOG�EH�GHYHORSHG�FRQVLGHULQJ��

x� 3RWHQWLDO�VRXUFHV�RI�WKH�LGHQWLILHG�FRQWDPLQDWLRQ�±�LQFOXGLQJ�FKDQJHV�LQ�VLWH�FRQGLWLRQV�DQG�DFWLYLWLHV�ZKLFK�
FRXOG�KDYH�UHVXOWHG�LQ�WKH�REVHUYHG�LPSDFW��

x� 3RWHQWLDO�SDWKZD\V�IURP�WKH�SRWHQWLDO�VRXUFH�WR�WKH�REVHUYHG�LPSDFW�DQG�IURP�WKH�REVHUYHG�LPSDFW�WR�
SRWHQWLDO�UHFHSWRUV��DQG�

x� 3RWHQWLDO�UHFHSWRUV�RI�WKH�REVHUYHG�LPSDFW��

6KRXOG�DQ�LQFUHDVH�LQ�ULVN�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�EH�LGHQWLILHG��FRQVLGHUDWLRQ�ZLOO�EH�JLYHQ�LQ�LQLWLDWLRQ�RI�
FRUUHFWLYH�DFWLRQ�DV�GHVFULEHG�E\�Section 7.1.3���

6KRXOG�QR�LQFUHDVH�LQ�ULVN�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�EH�LGHQWLILHG��FRQVLGHUDWLRQ�ZLOO�EH�JLYHQ�WR�LQFUHDVLQJ�
WKH�IUHTXHQF\�RI�PRQLWRULQJ�DW�WKH�VXEMHFW�ORFDWLRQ�VXFK�WKDW�DQ\�IXWXUH�FKDQJHV�DUH�GHWHFWHG�LQ�D�WLPHO\�IDVKLRQ�
DQG�SURDFWLYHO\�PDQDJHG��

7.1.3 Corrective Action 

'HSHQGLQJ�RQ�WKH�RXWFRPHV�RI�WKH�SUHFHGLQJ�UHSHDW�VDPSOLQJ�DQG�ULVN�DVVHVVPHQW��FRUUHFWLYH�DFWLRQV�PD\�EH�
ZDUUDQWHG���&RUUHFWLYH�$FWLRQV�PD\�LQFOXGH��

x� 0RGLILFDWLRQ�RI�WKH�H[LVWLQJ�PRQLWRULQJ�SURJUDP�

x� ,PSOHPHQWDWLRQ�RI�PDQDJHPHQW�RU�UHPHGLDWLRQ�VWUDWHJLHV��DV�DSSURSULDWH��

7KH�UHTXLUHPHQW�RI�FRUUHFWLYH�DFWLRQ�ZLOO�WDNH�LQWR�FRQVLGHUDWLRQ��WKH�GHJUHH�RI�WULJJHU�YDOXH�H[FHHGDQFH��QDWXUH�RI�
WKH�FRQWDPLQDQW��DQG��DYDLODEOH�KLVWRULFDO�GDWD���,Q�WKH�FDVH�RI�VLJQLILFDQW�H[FHHGDQFHV��SRWHQWLDOO\�UHVXOWLQJ�IURP�
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VSLOOV�RU�OHDNLQJ�LQIUDVWUXFWXUH��LPPHGLDWH�PDQDJHPHQW�RU�UHPHGLDWLRQ�UHVSRQVHV�WR�PLWLJDWH�WKH�LPSDFWV�VKRXOG�
EH�FRQVLGHUHG��

7KH�VHOHFWHG�UHVSRQVH�LV�SDUWLFXODUO\�LPSRUWDQW�WR�VXUIDFH�ZDWHU�H[FHHGDQFHV�DW�D�VLWH�ERXQGDU\�VDPSOLQJ�
ORFDWLRQ�EHFDXVH�RI�WKH�SRWHQWLDO�WR�LPSDFW�RII�VLWH�UHFHSWRUV���

Monitoring Program Modification 

7KH�SXUSRVH�RI�DQ\�PRGLILFDWLRQ�WR�WKH�PRQLWRULQJ�SURJUDP�ZRXOG�EH�WR��

x� 5HILQH�WKH�FRQFHSWXDO�VLWH�PRGHO�SUHSDUHG�LQ�UHVSHFW�RI�WKH�LGHQWLILHG�LPSDFW��LQFOXGLQJ�LGHQWLILFDWLRQ�RI�WKH�
FRQWDPLQDWLRQ�VRXUFH��

x� 5HILQH�WKH�DVVHVVPHQW�RI�ULVN�WR�$UPLGDOH�'XPDUHVT�&RXQFLO�UHODWHG�WR�WKH�LGHQWLILHG�LPSDFW��

x� (QDEOH�GHVLJQ�RI�DSSURSULDWH�PDQDJHPHQW�RU�UHPHGLDWLRQ�PHDVXUHV��LI�ZDUUDQWHG���DQG� �

x� ,GHQWLI\�ZKDW�SDUDPHWHUV�PD\�EH�DIIHFWLQJ�WKH�DQDO\WLFDO�UHVXOWV��H�J��DQ�LQFUHDVLQJ�ZDWHU�WDEOH�WKDW�
HQFRXQWHUV�VRLO�FRQWDPLQDWLRQ�QRW�SUHYLRXVO\�DIIHFWLQJ�JURXQGZDWHU�TXDOLW\���

0RGLILFDWLRQV�WR�WKH�PRQLWRULQJ�SURJUDP�PLJKW�LQFOXGH��

x� ,QFOXVLRQ�RI�DGGLWLRQDO�PRQLWRULQJ�ZHOO�VDPSOLQJ�ORFDWLRQV�� �

x� $PHQGLQJ�WKH�DQDO\WHV�EHLQJ�DVVHVVHG�� �

x� /RZHULQJ�WKH�ODERUDWRU\�GHWHFWLRQ�OLPLWV��WKURXJK�FROOHFWLRQ�RI�DGGLWLRQDO�VDPSOH��PRGLILFDWLRQ�RI�DQDO\VLV�
PHWKRGRORJ\���

x� ,QFUHDVLQJ�WKH�IUHTXHQF\�RI�VDPSOH�FROOHFWLRQ��

Management Strategies 

7KH�SXUSRVH�RI�DQ\�PDQDJHPHQW�RU�UHPHGLDWLRQ�VWUDWHJLHV�WKDW�PLJKW�EH�FRQVLGHUHG�ZRXOG�EH�WR�UHGXFH�WKH�ULVN�
WR�$UPLGDOH�'XPDUHVT�&RXQFLO�UHSUHVHQWHG�E\�WKH�REVHUYHG�LPSDFW���7R�WKLV�HQG��PDQDJHPHQW�RU�UHPHGLDWLRQ�
VWUDWHJLHV�PLJKW�LQFOXGH��

x� 0RGLILFDWLRQ�RI�FXUUHQW�ZRUN�SUDFWLFHV�RU�SURYLVLRQ�RI�LPSURYHG�ZDVWH�PDQDJHPHQW�IDFLOLWLHV�WR�PLQLPLVH�WKH�
IXWXUH�ULVN�RI�VSLOOV�DQG�LPSDFW�WR�VXUIDFH�ZDWHU�RU�JURXQGZDWHU��

x� $FWLYH�UHPHGLDWLRQ��VXFK�DV�UHPRYDO�RI�WKH�SULPDU\�FRQWDPLQDQW�VRXUFH��IRU�H[DPSOH�D�OHDNLQJ�867��DQG�
VHFRQGDU\�VRXUFH��IRU�H[DPSOH�LPSDFWHG�VRLO�VXUURXQGLQJ�WKH�UHPRYHG�867���

x� ,QVWLWXWLRQDO�FRQWUROV��VXFK�DV�IHQFLQJ��HVWDEOLVKPHQW�RI�D�JURXQGZDWHU�H[FOXVLRQ�]RQH��RU�LPSOHPHQWDWLRQ�RI�
D�VLWH�PDQDJHPHQW�SODQ��WR�OLPLW�DFFHVV�WR�LGHQWLILHG�LPSDFW����
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���� )UHTXHQF\�RI�5HYLHZ�
7KH�*6:03�VKRXOG�EH�UHYLHZHG�DW�OHDVW�DQQXDOO\��7KH�DQQXDO�UHYLHZ�LV�UHTXLUHG�WR�DVVHVV�WKH�VXLWDELOLW\�RI�WKH�
FXUUHQW�PRQLWRULQJ�SURJUDP�LQ�OLJKW�RI�WKH�GDWD�REWDLQHG�GXULQJ�WKH�\HDU�DQG�DQ\�FKDQJHV�WR�WKH�VFRSH�RU�VHWWLQJ�
WKDW�PD\�KDYH�RFFXUUHG���

7KH�UHYLHZ�VKRXOG�WDNH�LQWR�DFFRXQW�WKH�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKH�SURJUHVV�DQG�DQQXDO�VXPPDU\�UHSRUWV��UHIHU�
WR�Section 4.5��DQG�DVVHVV�DOO�UHOHYDQW�LQIRUPDWLRQ�WR�WKH�*6:03�LQFOXGLQJ�EXW�QRW�OLPLWHG�WR��

x� +LVWRULFDO�DQDO\WLFDO�GDWD�

x� &KDQJHV�LQ�ODQG�XVH�

x� &KDQJHV�LQ�H[WUDFWLRQ�ZDWHU�XVH��ZKHUH�DSSOLFDEOH��

x� &KDQJHV�LQ�ZDWHU�XVH��H�J��IRU�UHFUHDWLRQDO�DFWLYLWLHV��

x� &KDQJHV�LQ�JXLGHOLQH�FULWHULD�

x� 2XWFRPHV�RI�QHZ�HQYLURQPHQWDO�DVVHVVPHQWV�

x� 1HZ�FRQWDPLQDWLRQ�LVVXHV��

7KH�*6:03�ZRXOG�QHHG�WR�EH�PRGLILHG�WR�UHIOHFW�DQ\�YDULDWLRQ�LQ�VDPSOLQJ�IUHTXHQF\��DGGLWLRQ�RI�QHZ�VDPSOLQJ�
ORFDWLRQV�RU�YDULDWLRQ�LQ�WKH�DQDO\WLFDO�UHJLPH�IRU�H[DPSOH��IURP�D�QHZ�FRQWDPLQDWLRQ�LVVXH�EHLQJ�LGHQWLILHG�RQ�
VLWH����

7KH�*6:03�VKRXOG�EH�YLHZHG�DV�D�OLYH�GRFXPHQW�DQG�XSGDWHG�DV�QHFHVVDU\��QRWLQJ�WKDW�UHYLVLRQ�RI�WKH�*6:03�
PD\�UHVXOW�LQ�WKH�PRQLWRULQJ�UHJLPH�LQFUHDVLQJ�RU�GHFUHDVLQJ��

�
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1DWLRQDO�(QYLURQPHQW�3URWHFWLRQ�&RXQFLO��1(3&���������National Environment Protection (Assessment of Site 
Contamination) Measure��'HFHPEHU�������

16:�'HSDUWPHQW�RI�(QYLURQPHQW�DQG�&RQVHUYDWLRQ���1DWLRQDO�3DUNV�DQG�:LOGOLIH�6HUYLFH��������Oxley Wild 
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8QUHJXODWHG�:DWHU�6RXUFHV��0DUFK�������
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Table T1: Water Quality Targets - New South Wales / Rivers Upland (µg/L) 

Indicator (µg/L) 

Environmental Value 

Aquatic 
Ecosystem 
Protection 

Recreation Drinking 
Water 

Livestock 
Drinking 
Water 

Irrigation 
(long term 
targets) 

Aquaculture 

Total Nitrogen (µg/L 
as N) 

���� � � � ������ �

Nitrogen Oxides 
(NOx) (µg/L as N)�

��� � � � � �

Nitrate (µg/L as N)� � ������
�
�SULPDU\�
FRQWDFW��

������

�
�KHDOWK��

��������
�KHDOWK��

� �������

Nitrite (µg/L as N) � �����

�
�SULPDU\�
FRQWDFW��

�����

�
�KHDOWK��

�������
�KHDOWK��

� ����

Ammonia (µg/L as 
N)�

� ����SULPDU\�
FRQWDFW��

����
�DHVWKHWLF��

� � ����S+!�����

Total Phosphorus 
(µg/L as P)�

��� � � � � �

Filterable Reactive 
Phosphate (FRP) 
(µg/L as P)�

��� � � � ��� �

Phosphates (µg/L 
as P)�

� � � � � ����

Turbidity (NTU)� ����


� !����P�
6HFFKL�GHSWK�
�SULPDU\�
FRQWDFW��

��
�DHVWKHWLF��

�����AAA� � ����PJ�/�
766A��

Salinity (µS/cm)� ������AA� � � � � ������

Sodium (µg/L)� � ��������
�SULPDU\�
FRQWDFW��

��������
�DHVWKHWLF��

� ��������� �

Chloride (µg/L)� � ��������
�SULPDU\�
FRQWDFW��

��������
�DHVWKHWLF��

� ��������� �

1RWHV��

1LWURJHQ��WRWDO�QLWURJHQ��DPPRQLD��12[��QLWUDWH��QLWUDWH��YDOXHV�DV��J�/�1��H[FHSW��


�1LWUDWH�DV��J�/�1���



�1LWULWH�DV��J�/�1���




�+LJK�WXUELGLW\�YDOXHV�DSSO\�WR�KLJK�IORZV�

A�766�±�7RWDO�6XVSHQGHG�6ROLGV�

AA�/RZ�YDOXHV�LQ�+LJKODQGV��+LJK�YDOXHV�LQ�16:�

AAA�%HHI�FDWWOH��1R�HIIHFW��VHH�:DWHU�4XDOLW\�7DUJHWV�2Q�OLQH�IRU�RWKHU�UHFHSWRUV��

��3UHYHQWLRQ�RI�IROLDU�,QMXU\�±�PRVW�VHQVLWLYH�VSHFLHV�
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Table T2: ANZECC trigger values for freshwater 95% level of protection for slight to moderately disturbed 
systems ( g/L)  

Chemical  Trigger values for freshwater ( g/L) 

METALS & METALLOIDS 

$OXPLQLXP��S+!����� ���

$OXPLQLXP��S+������ ����

$QWLPRQ\� ��

$UVHQLF��$V�,,,�� ���

$UVHQLF��$V�9�� ���

%HU\OOLXP� �����

%LVPXWK� ����

%RURQ� ����

&DGPLXP� ����

&KURPLXP��&U�,,,�� ����

&KURPLXP��&U�9,�� ��

&REDOW� ����

&RSSHU� ����

*DOOLXP� ���

,URQ� ����

/DQWKDQXP� �����

/HDG� ����

0DQJDQHVH� �����

0HUFXU\��LQRUJDQLF�� �����

0HUFXU\��PHWK\O�� ,'�

0RO\EGHQXP� ���

1LFNHO� ���

6HOHQLXP��7RWDO�� ��

6HOHQLXP��6H�,9�� ���

6LOYHU� �����

7KDOOLXP� �����

7LQ��LQRUJDQLF�6Q�,9�� ��

7ULEXW\OWLQ��DV� J�/�6Q�� ������

8UDQLXP� ����

9DQDGLXP� ��

=LQF� ��

NON-METALLIC INORGANICS 

$PPRQLD� ����
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Chemical  Trigger values for freshwater ( g/L) 

&KORULQH� ��

&\DQLGH� ��

1LWUDWH� ����

+\GURJHQ�VXOILGH� ��

ORGANIC ALCOHOLS 

(WKDQRO� �����

(WK\OHQH�JO\FRO� ����

,VRSURS\O�DOFRKRO� �����

CHLORINATED ALKANES 

Chloromethanes 

'LFKORURPHWKDQH� �����

&KORURIRUP� ����

&DUERQ�WHWUDFKORULGH� ����

Chloroethanes 

����GLFKORURHWKDQH� �����

������WULFKORURHWKDQH� ����

������WULFKORURHWKDQH� �����

��������WHWUDFKORURHWKDQH� ����

3HQWDFKORURHWKDQH� ���

+H[DFKORURHWKDQH� ����

Chloropropanes 

����GLFKORURSURSDQH� ����

����GLFKORURSURSDQH� ����

����GLFKORURSURSDQH� �����

CHLORINATED ALKENES 

&KORURHWK\OHQH� ����

����GLFKORURHWK\OHQH� ����

������WULFKORURHWK\OHQH� ����

��������WHWUDFKORURHWK\OHQH� ���

��FKORURSURSHQH� ��

����GLFKORURSURSHQH� ����

ANILINES 

$QLOLQH� ��

����GLFKORURDQLOLQH� ��

����GLFKORURDQLOLQH� ��

����GLFKORURDQLOLQH� ��
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Chemical  Trigger values for freshwater ( g/L) 

����GLFKORURDQLOLQH� ��

%HQ]LGLQH� ����

'LFKORUREHQ]LGLQH� ����

AROMATIC HYDROCARBONS 

%HQ]HQH� ����

7ROXHQH� ����

(WK\OEHQ]HQH� ���

R�[\OHQH� ����

P�[\OHQH� ���

S�[\OHQH� ����

P�S�[\OHQH� ,'�

&XPHQH��i�SURS\O�EHQ]HQH�� ���

Polycyclic Aromatic Hydrocarbons 

1DSKWKDOHQH� ���

$QWKUDFHQH� ����

3KHQDQWKUHQH� ��

)OXRUDQWKHQH� ����

%HQ]R�D�S\UHQH� ����

Nitrobenzenes 

1LWUREHQ]HQH� ����

����GLQLWUREHQ]HQH� ����

����GLQLWUREHQ]HQH� ���

����GLQLWUREHQ]HQH� ����

������WULQLWUREHQ]HQH� ��

��PHWKR[\���QLWUREHQ]HQH� ����

��PHWKR[\���QLWUREHQ]HQH� ���

��FKORUR���QLWUREHQ]HQH� ���

��FKORUR���QLWUREHQ]HQH� ���

��FKORUR���QLWUREHQ]HQH� ��

��FKORUR�����GLQLWUREHQ]HQH� ��

����GLFKORUR���QLWUREHQ]HQH� ���

����GLFKORUR���QLWUREHQ]HQH� ��

����GLFKORUR���QLWUREHQ]HQH� ���

����GLFKORUR���QLWUREHQ]HQH� ���

��������WHWUDFKORUR���QLWUREHQ]HQH� ����

����GLFKORUR�����GLQLWUREHQ]HQH� �����
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Chemical  Trigger values for freshwater ( g/L) 

������WULFKORUR�����GLQLWUREHQ]HQH� ����

��IOXRUR���QLWUREHQ]HQH� ���

Nitrotoluenes 

��QLWURWROXHQH� ����

��QLWURWROXHQH� ���

��QLWURWROXHQH� ����

����GLQLWURWROXHQH� ����

����GLQLWURWROXHQH� ���

������WULQLWURWROXHQH� ����

����GLPHWK\O���QLWUREHQ]HQH� ��

����GLPHWK\O���QLWUREHQ]HQH� ���

��FKORUR���QLWURWROXHQH� ����

Chlorobenzenes and Chloronaphthalenes 

0RQRFKORUREHQ]HQH� ���

����GLFKORUREHQ]HQH� ����

����GLFKORUREHQ]HQH� ����

����GLFKORUREHQ]HQH� ���

������WULFKORUREHQ]HQH� ��

������WULFKORUREHQ]HQH� ���

������WULFKORUREHQ]HQH� ��

��������WHWUDFKORUREHQ]HQH� ��

��������WHWUDFKORUREHQ]HQH� ��

��������WHWUDFKORUREHQ]HQH� ��

3HQWDFKORUREHQ]HQH� ����

+H[DFKORUREHQ]HQH� �����

��FKORURQDSKWKDOHQH� ����

Polychlorinated Biphenyls (PCBs) & Dioxins 

&DSDFLWRU���� ������

$URFORU������ ������

$URFORU������ ��

$URFORU������ ����

$URFORU������ ����

$URFORU������ �����

$URFORU������ �����

$URFORU������ ���

$URFORU������ ���
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Chemical  Trigger values for freshwater ( g/L) 

$URFORU������ ���

�����¶�WULFKORURELSKHQ\O� �����

���¶�GLFKORURELSKHQ\O� ����

���¶������¶�SHQWDFKORUR����¶�ELSKHQ\O%� ����

�������¶��¶��¶�KH[DFKORURELSKHQ\O� �����

7RWDO�3&%V� ,'�

��������7&''� ��������

PHENOLS and XYLENOLS 

3KHQRO� ����

����GLPHWK\OSKHQRO� ��

1RQ\OSKHQRO� ����

��FKORURSKHQRO� ����

��FKORURSKHQRO� ����

��FKORURSKHQRO� ����

����GLFKORURSKHQRO� ���

����GLFKORURSKHQRO� ����

����GLFKORURSKHQRO� ��

����GLFKORURSKHQRO� ���

����GLFKORURSKHQRO� ��

����GLFKORURSKHQRO� ��

������WULFKORURSKHQRO� ��

������WULFKORURSKHQRO� ��

������WULFKORURSKHQRO� ��

������WULFKORURSKHQRO� ����

������WULFKORURSKHQRO� ��

��������WHWUDFKORURSKHQRO� ����

��������WHWUDFKORURSKHQRO� ���

��������WHWUDFKORURSKHQRO� ����

3HQWDFKORURSKHQRO� ����

Nitrophenols 

��QLWURSKHQRO� ��

��QLWURSKHQRO� ��

��QLWURSKHQRO� ���

����GLQLWURSKHQRO� ���

������WULQLWURSKHQRO� ����

ORGANIC SULFUR COMPOUNDS 
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&DUERQ�GLVXOILGH� ���

,VRSURS\O�GLVXOILGH� ��

Q�SURS\O�VXOILGH� ���

3URS\O�GLVXOILGH� ��

7HUW�EXW\O�VXOILGH� ���

3KHQ\O�GLVXOILGH� ����

%LV�GLPHWK\OWKLRFDUEDP\O�VXOILGH� ���

%LV�GLHWK\OWKLRFDUEDP\O�GLVXOILGH� ��

��PHWKR[\��+�������EHQ]RGLR[DSKRVSKRULXP���VXOILGH� ��

Xanthates 

3RWDVVLXP�DP\O�[DQWKDWH� ����

3RWDVVLXP�HWK\O�[DQWKDWH� �����

3RWDVVLXP�KH[\O�[DQWKDWH� ����

3RWDVVLXP�LVRSURS\O�[DQWKDWH� ���

6RGLXP�HWK\O�[DQWKDWH� �����

6RGLXP�LVREXW\O�[DQWKDWH� ��

6RGLXP�LVRSURS\O�[DQWKDWH� �����

6RGLXP�VHF�EXW\O�[DQWKDWH� ��

PHTHALATES 

'LPHWK\OSKWKDODWH� �����

'LHWK\OSKWKDODWH� �����

'LEXW\OSKWKDODWH� ����

'L���HWK\OKH[\O�SKWKDODWH� ��

MISCELLANEOUS INDUSTRIAL CHEMICALS 

$FHWRQLWULOH� ����

$FU\ORQLWULOH� ��

3RO\�DFU\ORQLWULOH�FR�EXWDGLHQH�FRVW\UHQH�� ����

'LPHWK\OIRUPDPLGH� �����

����GLSKHQ\OK\GUD]LQH� ��

'LSKHQ\OQLWURVDPLQH� ��

+H[DFKORUREXWDGLHQH� �����

+H[DFKORURF\FORSHQWDGLHQH� �����

,VRSKRURQH� ����

ORGANOCHLORINE PESTICIDES 

$OGULQ� ������

&KORUGDQH� �����
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Chemical  Trigger values for freshwater ( g/L) 

''(� �����

''7� ������

'LFRIRO� ����

'LHOGULQ� �����

(QGRVXOIDQ� �����

(QGRVXOIDQ�DOSKD� �������

(QGRVXOIDQ�EHWD� ������

(QGULQ� �����

+HSWDFKORU� �����

/LQGDQH� ����

0HWKR[\FKORU� ������

0LUH[� �����

7R[DSKHQH� ����

ORGANOPHOSPHORUS PESTICIDES 

$]LQSKRV�PHWK\O� �����

&KORUS\ULIRV� �����

'HPHWRQ� �����

'HPHWRQ�6�PHWK\O� ��

'LD]LQRQ� �����

'LPHWKRDWH� �����

)HQLWURWKLRQ� ����

0DODWKLRQ� �����

3DUDWKLRQ� ������

3URIHQRIRV� �����

7HPHSKRV� �����

CARBAMATE & OTHER PESTICIDES 

&DUERIXUDQ� �����

0HWKRP\O� ����

6�PHWKRSUHQH� ����

PYRETHROIDS 

'HOWDPHWKULQ� �������

(VIHQYDOHUDWH� ������

HERBICIDES & FUNGICIDES ��

Bypyridilium herbicides 

'LTXDW� ����

3DUDTXDW� ����
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Chemical  Trigger values for freshwater ( g/L) 

Phenoxyacetic acid herbicides 

0&3$� ����

����'� ����

������7� ���

Sulfonylurea herbicides 

%HQVXOIXURQ� ����

0HWVXOIXURQ� ��

Thiocarbamate herbicides 

0ROLQDWH� ����

7KLREHQFDUE� ����

7KLUDP� �����

Triazine herbicides 

$PLWUROH� ���

$WUD]LQH� ���

+H[D]LQRQH� ���

6LPD]LQH� ����

Urea herbicides 

'LXURQ� ����

7HEXWKLXURQ� ����

Miscellaneous herbicides 

$FUROHLQ� �����

%URPDFLO� ����

*O\SKRVDWH� ����

,PD]HWKDS\U� ����

,R[\QLO� ����

0HWRODFKORU� �����

6HWKR[\GLP� ��

7ULIOXUDOLQ� ����

GENERIC GROUPS OF CHEMICALS ��

Surfactants 

/LQHDU�DON\OEHQ]HQH�VXOIRQDWHV��/$6�� ����

$OFRKRO�HWKR[\RODWHG�VXOIDWH��$(6�� ����

$OFRKRO�HWKR[\ODWHG�VXUIDFWDQWV��$(�� ����

2LOV�	�3HWUROHXP�+\GURFDUERQV� ,'�

Oil Spill Dispersants 

%3�����;� ���
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Chemical  Trigger values for freshwater ( g/L) 

&RUH[LW������ ���

&RUH[LW������ �����

&RUH[LW������ �����

&RUH[LW������ ����

�

Trigger values are for the 95% level of protection for slight to moderately disturbed systems where 
available, exceptions are highlighted as below: 

��
����OHYHO�RI�SURWHFWLRQ��UHFRPPHQGHG�ZKHUH�FKHPLFDO�PD\�ELRDFFXPXODWH�RU�����SURYLGHV�LQDGHTXDWH�
SURWHFWLRQ�IRU�WHVW�VSHFLHV���

�� ORZ�UHOLDELOLW\�WULJJHU�YDOXH��GXH�WR�LQVXIILFLHQW�GDWD���WR�EH�XVHG�RQO\�DV�DQ�LQGLFDWLYH�LQWHULP�ZRUNLQJ�OHYHO�
(QYLURQPHQWDO�&RQFHUQ�/HYHO��(&/���WR�EH�XVHG�RQO\�DV�DQ�LQGLFDWLYH�LQWHULP�ZRUNLQJ�OHYHO��VHH�$1=(&&�
���������������

��
� RWKHU�VRXUFH��VHH�QRWH��
,'�
� LQVXIILFLHQW�GDWD�
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From: Kelly, Pat [Pat.Kelly@environment.gov.au]
Sent: Thursday, 5 November 2009 10:55 AM
To: Duchatel, Kathryn
Cc: Teasdale, Jonathan
Subject: EPBC 2007/3646 Armidale Dumaresq proposed landfill EA  [SEC=UNCLASSIFIED]
Attachments: DEWHA comments on EA Report 070809.doc.pdf

+L�.DWKU\Q

7KDQN�\RX�IRU�\RXU�H�PDLO�RI����6HSWHPEHU�������FRS\�DWWDFKHG�EHORZ��ZLWK�D�SURSRVDO�WR�DGGUHVV�WKH
VSHFLILF�PDWWHUV�UDLVHG�E\�'(:+$�LQ�RXU�OHWWHU�WR�WKH�16:�'HSW�RI�3ODQQLQJ��$XJXVW�������FRS\�DWWDFKHG���LQ
UHODWLRQ�WR�WKH�DGHTXDF\�RI�WKH�GUDIW�(QYLURQPHQWDO�$VVHVVPHQW��($��UHSRUW�IRU�(3%&�����������

,Q�UHVSRQVH�WR�\RXU�VSHFLILF�TXHULHV��LQ�LWDOLFV��

(i) Based on a preliminary search I haven’t found a great deal of supporting literature or data that would assist in
specifying in detail the ecological areas of the GRAWHA. Do you know of any sources (outside those available that
generically discuss all GRAWHA sites) that would assist in more accurately defining the GRAWHA downstream of the
proposed landfill site?

7KH�GHSDUWPHQW�FRQVLGHUV�WKDW�WKH�VRXUFHV�\RX�KDYH�LGHQWLILHG�DFFXUDWHO\�UHIOHFW�WKRVH�FXUUHQWO\�DYDLODEOH�LQ
UHODWLRQ�WR�VSHFLILF�LQIRUPDWLRQ�RQ�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��7KH�GHSDUWPHQW�FRQVLGHUV�WKDW�WKLV
LQIRUPDWLRQ�ZRXOG�WKHQ�EH�LQWHUSUHWHG�DJDLQVW�WKH�:RUOG�+HULWDJH�OLVWLQJ�LQIRUPDWLRQ�IRXQG�DW
KWWS���ZZZ�HQYLURQPHQW�JRY�DX�KHULWDJH�SODFHV�ZRUOG�JRQGZDQD�YDOXHV�KWPO�

7KH�GHSDUWPHQW�GRHV�FRQVLGHU�WKDW�WKH�YDOXHV�PRVW�DW�ULVN�DUH�WKRVH�ZKLFK�ZLOO�EH�PRVW�DIIHFWHG�E\�ZDWHU
TXDOLW\��DQG�DOVR�ZKHUH�ZHHGV�DUH�OLNHO\�WR�UHGXFH�YDOXHV��:HHGV�DUH�PRVW�OLNHO\�WR�FDXVH�GHJUDGDWLRQ�RI
YDOXHV�LQ�ULYHULQH�HQYLURQPHQWV��KRZHYHU��WKH\�FRXOG�DOVR�EH�DQ�LVVXH�LQ�RWKHU�HQYLURQPHQWV�

(ii) Following discussion with other AECOM discipline leaders in relation to preparing detailed contingency plans, the
advice I have been given is that this is something more accurately addressed during the construction phase (i.e. so that
all dimensions and physical characteristics are understood and contingencies adopted for).

7KH�GHSDUWPHQW�FRQVLGHUV�WKDW��ZKLOH�PDQ\�DVSHFWV�RI�FRQWLQJHQF\�SODQV�PD\�EH�PRUH�DFFXUDWHO\�DGGUHVVHG
GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH��VRPH�DFWLRQV�ZLOO�QRW�EH�GHSHQGHQW�RQ�WKH�OD\RXW�RI�WKH�VLWH��DQG�FDQ�WKHUHIRUH
EH�DGGUHVVHG�LQ�GHWDLO�SULRU�WR�ILQDO�SODQV��)RU�WKRVH�VSHFLILF�DVSHFWV��LW�ZRXOG�EH�UHFRPPHQGHG�WR�KDYH�D
FRPPLWPHQW�WR�DW�OHDVW��LQ�SULQFLSOH��SODQV�DW�WKLV�VWDJH�

,Q�VXPPDU\�WR�\RXU�H�PDLO��WKH�GHSDUWPHQW�FRQFXUV�ZLWK�\RXU�SURSRVHG�DSSURDFK�WR�&RXQFLO�ZLWK�RQH�SURYLVR�
WKDW�LQ�UHODWLRQ�WR��F��EHORZ��WKH�GHSDUWPHQW�DOVR�UHTXHVWV�WKDW�WKH�3URSRQHQW�FRQGXFW�ILHOG�LQVSHFWLRQV within
WKH�*5$:+$��WR�LGHQWLI\�H[LVWLQJ�EDVHOLQH�FRQGLWLRQV��SULRU�WR�DQ\�DFWLRQ�EHLQJ�WDNHQ�

3OHDVH�FRQWDFW�PH�LI�\RX�UHTXLUH�DQ\�IXUWKHU�FODULILFDWLRQ�RQ�WKH�DERYH�DGYLFH�

.LQG�UHJDUGV

3DW

>�F� /LPLWHG�ILHOG�LQVSHFWLRQ�WR�DVVHVV�WKH�FRQGLWLRQ�RI�WKH�*DUD�5LYHU�GRZQVWUHDP�RI�WKH�SURSRVHG�ODQGILOO�VLWH
DQG�XSVWUHDP�RI�WKH�*5$:+$��WR�LGHQWLI\�H[LVWLQJ�FRQGLWLRQ�DQG�SRWHQWLDO�WKUHDWV�LQ�ZDWHUZD\V�DQG�WKH
FDWFKPHQW@�

Ms Pat Kelly
Assessment Officer (SE QLD & NSW)
Environment Assessment Branch
Department of the Environment, Water, Heritage and the Arts
GPO Box 787, Canberra, ACT. 2601
Ph: (02) 6275 9928
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3 Please consider our environment before printing this e-mail.

From: Duchatel, Kathryn [mailto:Kathryn.Duchatel@aecom.com]
Sent: Wednesday, 23 September 2009 4:27 PM
To: Kelly, Pat
Subject: EPBC 2007/3646 Armidale Dumaresq proposed landfill EA

Dear Pat,
On behalf of the former Maunsell AECOM (now AECOM) I have been asked to provide a fee proposal to
Armidale Dumaresq Council to fulfil the following specific matters raised by DEWHA in your letter to Megan
Webb of the Dept of Planning, NSW, these being the preparation of:

1. a detailed monitoring program for ground and surface water quality on the site and key areas
adjacent to the perimeter of the site and at appropriate locations downstream of the Gara River; and

2. a management plan that identifies the potential impacts on the heritage values of the downstream
GRAWHA.

While most of the specific objectives for these two matters are prescriptive in their description, I was hoping
to get a better understanding of two of the management plan requirements, these being:

(i) ,GHQWLI\�DQG�GHVFULEH�WKH�YDOXHV�RI�WKH�*5$:+$�ZLWK�D�SDUWLFXODU�IRFXV�RQ�HFRORJLFDO�DUHDV�WKDW
ZRXOG�EH�PRVW�YXOQHUDEOH�WR�LPSDFWV�IURP�WKH�SURSRVHG�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�RI�WKH�ODQGILOO
VLWH��DQG

(ii) 7KH�SURYLVLRQ�RI�GHWDLOHG�FRQWLQJHQF\�SODQV�VKRXOG�HQYLURQPHQWDO�HYHQWV��VXFK�DV�IORRGLQJ�
WKUHDWHQ�FRQWDLQPHQW�RI�WKH�ODQGILOO�EDUULHUV�

With regards to

(i) Based on a preliminary search I haven’t found a great deal of supporting literature or data that
would assist in specifying in detail the ecological areas of the GRAWHA. Do you know of any
sources (outside those available that generically discuss all GRAWHA sites) that would assist in
more accurately defining the GRAWHA downstream of the proposed landfill site, and

(ii) Following discussion with other AECOM discipline leaders in relation to preparing detailed
contingency plans, the advice I have been given is that this is something more accurately
addressed during the construction phase (i.e. so that all dimensions and physical characteristics
are understood and contingencies adopted for).

In the interim, my proposal to Council will incorporate the following:

(a) Consultation with relevant agencies that are knowledgeable of the locality (i.e. DEWHA, NSW DPI –
Agriculture, Council, Oxley Wild River NP DECC NPWS rangers),

(b) Background review of available literature, data or relevant studies of the Oxley Wild River NP and
GRAWHA,

(c) Limited field inspection to assess the condition of the Gara River downstream of the proposed
landfill site and upstream of the GRAWHA, to identify existing condition and potential threats in
waterways and the catchment, and

(d) Provide sufficient guidance on the basis of the above requirements 1 and 2, that will provide the
criteria for a contingency plan to be developed during the construction preparation and installation
phase.

I would be grateful to hear back from you in relation to whether what I am proposing (in terms of
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investigation for these sub-components) is what you are expecting.

Regards

Kathryn Duchatel
Senior Environmental Scientist
T +61 2 8295 4382   M +61 439 007 409   F +61 2 9262 5060
kathryn.duchatel@aecom.com

AECOM
11th Floor, 44 Market Street, Sydney  NSW  2000
PO Box Q410, QVB Post Office, Sydney  NSW  1230, Australia
http://www.aecom.com/

3OHDVH�QRWH��0\�HPDLO�KDV�FKDQJHG�WR NDWKU\Q�GXFKDWHO#DHFRP�FRP��3OHDVH�XSGDWH�\RXU�DGGUHVV�ERRNV�DFFRUGLQJO\�

)URP�0D\���0DXQVHOO�$(&20��%DVVHWW��('$:�$(&20�DQG�(165�FRPH�WRJHWKHU�DV�RQH�FRPSDQ\�� RQH�$(&20���$(&20�LV�D�)RUWXQH
����FRPSDQ\�ZLWK�RYHU��������SHRSOH�ORFDWHG�LQ�RYHU�����FRXQWULHV�GHOLYHULQJ�DGYDQFHG�HQYLURQPHQWDO��SODQQLQJ��GHVLJQ��HQJLQHHULQJ�
PDQDJHPHQW�DQG�DGYLVRU\�VHUYLFHV�WR�D�EURDG�UDQJH�RI�PDUNHWV�

:KLOH�RXU�0DXQVHOO�$(&20�DQG�%DVVHWW�QDPHV�KDYH�FKDQJHG�WR�$(&20��RXU�VWURQJ�FRPPLWPHQW�WR�RXU�FOLHQW¶V�VXFFHVV�UHPDLQV�WKH
VDPH��7KH�PRYH�WR�$(&20�DOORZV�XV�WR�PRELOLVH�ZRUOGZLGH�FDSDFLW\�DQG�H[SHUWLVH�WR�VXSSRUW�PDMRU�UHJLRQDO�LQIUDVWUXFWXUH�VROXWLRQV�WKDW
HQKDQFH�DQG�VXVWDLQ�WKH�ZRUOGV�EXLOW��QDWXUDO�DQG�VRFLDO�HQYLURQPHQWV�

3OHDVH�FRQVLGHU�WKH�HQYLURQPHQW�EHIRUH�SULQWLQJ�WKLV�H�PDLO�

This email and any attachments are intended solely for the named addressee(s) and are confidential.  If you have received this
message in error, please notify the sender by return email and delete the email and any attachments from your system.  You
must not disclose or use the email and any attachments or the information in the email and attachments.  Confidentiality is not
waived, and unauthorised use is expressly prohibited.  It is the user's responsibility to check this email and any attachments for
viruses before opening or sending them on.

------
If you have received this transmission in error please notify us immediately by return e-mail and
delete all copies. If this e-mail or any attachments have been sent to you in error, that error does not
constitute waiver of any confidentiality, privilege or copyright in respect of information in the e-mail
or attachments.

Please consider the environment before printing this email.
------
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$XVWUDOLD� ����������������
�
$]HUEDLMDQ� ����������������
�
%HOJLXP� ����������������
�
%ROLYLD� ����������������
�
%UD]LO� �����������������
�
&KLQD� �����������������
�
(QJODQG� ����������������
�
)UDQFH� ��������������������
�
*HUPDQ\� ������������������
�
,UHODQG� ���������������
�
,WDO\� �����������������
�
-DSDQ� ���������������
�
0DOD\VLD� ���������������
�
1HWKHUODQGV� ����������������
�
3KLOLSSLQHV� ��������������
�
6FRWODQG� ��������������������
�
6LQJDSRUH� ��������������
�
7KDLODQG� ��������������
�
7XUNH\� �����������������
�
8QLWHG�
6WDWHV� ����������������
�
9HQH]XHOD� ������������������
�

Australian Locations 
 
$GHODLGH�
%ULVEDQH�
&DQEHUUD�
'DUZLQ�
0HOERXUQH�
1HZFDVWOH�
3HUWK�
6\GQH\�
6LQJOHWRQ�
�
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