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��� ,1752'8&7,21�

6��:LOOLDPVRQ�SURSRVHV�WR�FRQVWUXFW�D�VHYHQ�ORW�UHVLGHQWLDO�VXEGLYLVLRQ�DW����+DZNHQ�5RDG��
:KDQJDUHL�� 7KH� VXEGLYLVLRQ� VLWH� LV� FXUUHQWO\� RFFXSLHG� E\� D� UHVLGHQWLDO� GZHOOLQJ� DQG� WKH�
SURSRVDO�FUHDWHV�ILYH�QHZ�EXLOGLQJ�VLWHV�ZLWKLQ�WKH�SURSHUW\��DFFHVVHG�YLD�QHZ�5LJKW�RI�:D\V�
IURP�+DZNHQ�5RDG��6FKHPH�SODQV�RI�WKH�SURSRVHG�GHYHORSPHQW�DUH�LQFOXGHG�LQ�$SSHQGL[����

7KLV� UHSRUW� GHWDLOV� WKH� DVVHVVPHQW� RI� HQJLQHHULQJ� PDWWHUV� UHOHYDQW� WR� WKH� UHVLGHQWLDO�
GHYHORSPHQW�RI�SURSRVHG�/RWV�����DQG�LV�LQWHQGHG�WR�VXSSRUW�5HVRXUFH�&RQVHQW�DSSOLFDWLRQ�
WR�:KDQJDUHL�'LVWULFW�&RXQFLO��:'&���

7KLV�UHSRUW�FRQVLGHUV�WKH�IROORZLQJ�HQJLQHHULQJ�DVSHFWV�RI�WKH�VFKHPH��

x� 7KH�H[LVWLQJ�VWDELOLW\�RI�WKH�VLWH��
x� 7KH�HIIHFW�RI�WKH�SURSRVHG�GHYHORSPHQW�RQ�VWDELOLW\�RI�WKH�VLWH�
x� *HRWHFKQLFDO�VXLWDELOLW\�IRU�IRXQGDWLRQV�
x� $FFHVV�DUUDQJHPHQWV�
x� 1DWXUDO�KD]DUGV�
x� 6WRUPZDWHU�PDQDJHPHQW�
x� :DVWHZDWHU�PDQDJHPHQW�
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��� 6,7(�'(6&5,37,21�

7KH�VLWH�LV�ORFDWHG�DW����+DZNHQ�5RDG��:KDQJDUHL�DGMDFHQW�WR�6WDWH�+LJKZD\����DQG�KDV�D�
OHJDO�GHVFULSWLRQ�RI�/RW���'3�������EHLQJ������KD�LQ�VL]H��:'&�SODQQLQJ�PDSV�LQGLFDWH�WKDW�
WKH�SURSHUW\�LV�ORFDWHG�ZLWKLQ�DQ�8UEDQ�7UDQVLWLRQ�(QYLURQPHQW��7KH�SURSHUW\�LV�FODVVLILHG�DV�
/RZ�DQG�0RGHUDWH�5LVN�IRU�,QVWDELOLW\�+D]DUG�DQG�QR�IORRG�VXVFHSWLEOH�DUHDV�DUH�PDSSHG�DW�
WKH�SURSHUW\��7KH�ODQG�LV�FODVVLILHG�DV�PHGLXP�XQVXLWDELOLW\�IRU�HIIOXHQW�GLVSRVDO��

7KH�SURSRVHG�GHYHORSPHQW�ORRNV�WR�FUHDWH�ILYH�QHZ�UHVLGHQWLDO�EXLOGLQJ�VLWHV��/RWV������ZLWK�
WKH� H[LVWLQJ� UHVLGHQWLDO� GZHOOLQJ� UHWDLQHG� ZLWK� WKH� EDODQFH� RI� ODQG� DV� /RW� ��� /RW� �� ZLOO� EH�
FUHDWHG�DV�D�FRPPRQ�DFFHVV�ORW��

7KH� VXEGLYLVLRQ� VLWH� LV� SRVLWLRQHG� ZLWKLQ� VWHHS� WR�PRGHUDWHO\� JUDGHG� WHUUDLQ� RQ� WKH� ORZHU�
IODQNV� RI� WKH� VFRULD� GRPH� WKDW� FKDUDFWHULVHV� WKH� LPPHGLDWH� DUHD�� 7KH� ODQG� IDOOV� WR� WKH�
VRXWKHDVW�WRZDUGV�6WDWH�+LJKZD\����ZLWK�VORSH�UHOLHI�UHGXFLQJ�WRZDUGV�WKH�KLJKZD\��6WHHSHU�
JUDGHV�ZLWKLQ�WKH�SURSHUW\�DUH�ORFDWHG�RQ�WKH�HOHYDWHG�SDUWV�RI�WKH�VLWH��7KH�VLWH�LV�JHQHUDOO\�
VXUIDFHG�LQ�SDVWXUH�ZLWK�VRPH�PDWXUH�WUHHV�DORQJ�WKH�URDG�IURQWDJH�ZLWK�6WDWH�+LJKZD\����
DQG� DW� WKH� UHDU� RI� WKH� VHFWLRQ� DQG� DORQJ� WKH� QRUWKHUQ� ERXQGDU\�� 7KH� VXEGLYLVLRQ� VLWH� LV�
VXUURXQGHG� E\� H[LVWLQJ� ORZ� GHQVLW\� UXUDO� UHVLGHQWLDO� KRXVLQJ� ZLWK� D� QXPEHU� RI� UHFHQW�
VXEGLYLVLRQ�GHYHORSPHQWV�SRVLWLRQHG�DORQJ�6WDWH�+LJKZD\����WRZDUGV�WKH�&LW\��7KH�SURSHUW\�
KDV�DFFHVV�DYDLODEOH�YLD�DQ�H[LVWLQJ�YHKLFOH�FURVVLQJ�DQG�GULYHZD\�IURP�WKH�HQG�RI�+DZNHQ�
5RDG�� $� QHZ� 5LJKW� RI� :D\� �52:�� DFFHVV� IRU� WKH� VXEGLYLVLRQ� ZLOO� EH� FUHDWHG� IURP� WKLV�
HQWUDQFH�WR�IDFLOLWDWH�YHKLFOH�DFFHVV�WR�WKH�QHZ�EXLOGLQJ�VLWHV��

)LJXUH� �� EHORZ� WDNHQ� IURP�:'&�*,6� VKRZV� WKH� VLWH� DQG� VXUURXQGV� LQFOXGLQJ� WKH�H[LVWLQJ�
YHJHWDWLRQ�DQG�DFFHVV�DUUDQJHPHQWV��

�
Figure 1: WDC GIS aerial image 

7KH�VXEGLYLVLRQ�WHUUDLQ�YDULHV�DSSUR[LPDWHO\�5/���P�WR�5/���P�DERYH�VHD�OHYHO�DQG�IDOOV�
��P�IURP�WKH�VWHHSHU�IODQNV�RI�WKH�VFRULD�FRQH�GRZQ�WR�6WDWH�+LJKZD\�����7KH�SDVWXUH�ODQG�
W\SLFDOO\�IDOOV�VRXWKHDVW�DQG�LV�ORFDWHG�QHDU�WKH�KHDG�RI�WKH�&HPHWHU\�5RDG�VXE�FDWFKPHQW�
ZLWKLQ�2WDLND�6WUHDP��6XUIDFH�ZDWHU� UXQRII� IURP� WKH� ODQG� LV� GLUHFWHG� YLD� VKHHW� IORZ� WR� WKH�



5HI�������� )LOHQDPH�������B&��B�������

6XEGLYLVLRQ�$VVHVVPHQW�
���+DZNHQ�5RDG��:KDQJDUHL�

�

STRUCTURAL > CIVIL > GEOTECHNICAL Page 5 of 25 

PO Box 1032, Whangarei 0140, New Zealand         P +64 9 437 3432         E office@basegroup.co.nz         www.basegroup.co.nz�

URDGVLGH�GUDLQDJH� WDEOH�DGMDFHQW� WR� WKH�6WDWH�+LJKZD\�FDUULDJHZD\��5RDGVLGH� WDEOH�GUDLQV�
IURP�WKH�GULYHZD\�FRQYH\�UXQRII�WR�WKH�HQWUDQFH�WR�WKH�VLWH�ZKHUH�LW�LV�GLUHFWHG�IURP�WKH�HQG�
RI�+DZNHQ�5RDG�WKURXJK�D�VPDOO�DUHD�RI�EXVK�WR�WKH�6WDWH�+LJKZD\�GUDLQDJH�V\VWHP��

1RUWKODQG�5HJLRQDO�&RXQFLO�*,6�PDSV�LQGLFDWH�WKH�VLWH�LV�EHLQJ�SRVLWLRQHG�ZLWKLQ�WKH�0DXQX�
DTXLIHU�ZKLFK�LV�FODVVLILHG�DV�D�VHPL�XQFRQILQHG�3ULQFLSDO�$TXLIHU�LQ�7DKHNH�%DVDOW�RYHUO\LQJ�
VDQGVWRQH�PXGVWRQH�ZLWK�D�VDWXUDWHG�WKLFNQHVV�RI�����P��6HYHUDO�ZDWHU�ERUHV�DUH�PDSSHG�
LQ� WKH�VXUURXQGLQJ�DUHD�EXW�QRQH�DUH� UHFRUGHG�ZLWKLQ� WKH�VXEGLYLVLRQ�VLWH��1R�DUHDV�RI� WKH�
SURSHUW\�DUH�FODVVLILHG�DV�IORRG�VXVFHSWLEOH�EDVHG�RQ�DOOXYLDO�VRLOV�PDSSLQJ��

�
Figure 2: NRC GIS aerial image 

7KH�SURSHUW\�LV�QRW�ZLWKLQ�WKH�PDSSHG�WVXQDPL�HYDFXDWLRQ�]RQH�DQG�LV�QRW�ZLWKLQ�WKH�(URVLRQ�
3URQH�/DQG�KD]DUG�PDSSHG�E\�15&��6LPLODUO\��WKH�SURSHUW\�LV�QRW�PDSSHG�WR�EH�ZLWKLQ�WKH�
&RDVWDO�+D]DUG�]RQH�IRU�HURVLRQ��IORRGLQJ�RU�ODQGVOLGH��
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��� *(27(&+1,&$/�

���� *URXQG�,QYHVWLJDWLRQV�
$�VLWH�YLVLW�DQG�ZDONRYHU�LQVSHFWLRQ�RI�WKH�VXEGLYLVLRQ�SURSHUW\�ZDV�FDUULHG�RXW�RQ���WK�0DUFK�
������2Q���WK�0DUFK������D�VHULHV�RI�VKDOORZ�VXEVXUIDFH�JURXQG�LQYHVWLJDWLRQV�ZHUH�FDUULHG�
RXW�FRQVLVWLQJ�RI�ILYH�KDQG�DXJHU�ERUHKROHV�ZLWK�LQ�VLWX�VKHDU�YDQH�WHVWV�DQG�D�VHULHV�RI����
G\QDPLF�FRQH�VFDOD�SHQHWURPHWHU�WHVWV��

7KH� ORFDWLRQ� RI� DOO� WHVWV� ZLWKLQ� WKH� SURSHUW\� DQG� UHVXOWV� RI� WKH� JURXQG� LQYHVWLJDWLRQV� DUH�
LQFOXGHG�ZLWKLQ�$SSHQGL[����

������ %RUHKROHV�
$� VHULHV� RI� ILYH� KDQG� DXJHU� ERUHKROHV� �+$�� ZHUH� FDUULHG� RXW� DFURVV� WKH� SURSHUW\� WR� JDLQ�
FRYHUDJH� RI� WKH� QRPLQDWHG� EXLOGLQJ� SODWIRUPV� DQG� WR� HVWDEOLVK� WKH� VXUILFLDO� VRLO�
FKDUDFWHULVWLFV��

7KH�H[FDYDWLRQV�ZHUH�SURJUHVVHG�WR����P�GHSWK�H[FHSW� IRU�+$��ZKLFK�DFKLHYHG�����GHSWK�
EHIRUH� WKH� VRLO� ZDV� WRR� KDUG� WR� DXJHU� E\� KDQG�� 7KH� ERUHKROHV� LGHQWLILHG� D� JHQHUDO� WUHQG�
DFURVV�WKH�VLWH�RI�UHG�EURZQ�VLOW\�FOD\�RYHUO\LQJ�RUDQJH�EURZQ�VLOW\�FOD\�EHLQJ�KLJKO\�SODVWLF�
VWLII� VRLOV�� 6WDQGLQJ� JURXQGZDWHU� ZDV� QRW� HQFRXQWHUHG� GXULQJ� H[FDYDWLRQ� EXW� PRLVWXUH�
FRQWHQW� ZDV� VHHQ� WR� LQFUHDVH� ZLWK� GHSWK� DQG� WKH� VRLO� ZDV� YHU\� ZHW� DW� VKDOORZ� GHSWKV� RI�
���P����P��

+$��	�+$��XQGHUWDNHQ�QHDU�WKH�FHQWUH�RI�WKH�VLWH�UHFRUGHG�JUDYHOO\�VLOW�IURP����P�DQG����P�
GHSWKV�UHVSHFWLYHO\�ZLWK�JUDYHOV���PP�LQ�VL]H��+$��ZDV�XQGHUWDNHQ�RQ�WKH�NQROO�ZLWKLQ�WKH�
52:�DFFHVV��/RW����DQG�JUDYHOV�ZHUH�UHFRUGHG�IRU�WKH�IXOO�GHSWK�RI�WKH�H[FDYDWLRQ��

������ 6KHDU�VWUHQJWK�
8QGUDLQHG�VKHDU�VWUHQJWKV�ZHUH�PHDVXUHG�DW����P�LQWHUYDOV�GXULQJ�H[FDYDWLRQ�RI�WKH�KDQG�
DXJHU�ERUHKROHV�WR�GHWHUPLQH�WKH�LQ�VLWX�VKHDU�VWUHQJWK�SURSHUWLHV�RI�WKH�VXUILFLDO�VRLOV��

7KH� UHVXOWV� LQFOXGHG� LQ�$SSHQGL[� �� LQGLFDWH� WKDW� WKH� SHDN� XQGUDLQHG� VKHDU� VWUHQJWKV� YDU\�
EHWZHHQ�WHVW�ORFDWLRQV�EXW�DUH�W\SLFDOO\�LQ�H[FHVV�RI����N3D��7KH�VXUILFLDO�VRLOV�DW�WKH�VLWH�DUH�
FRQVLGHUHG�WR�EH�VWLII�WR�KDUG��

������ 6FDOD�SHQHWURPHWHU�
$� WRWDO� RI� ��� G\QDPLF� FRQH� VFDOD� SHQHWURPHWHU� WHVWV� �63�� ZHUH� XQGHUWDNHQ� ZLWKLQ� WKH�
VXEGLYLVLRQ� VLWH� WR� GHWHUPLQH� WKH� DYDLODEOH� EHDULQJ� FDSDFLW\� IRU� IRXQGDWLRQ� GHVLJQ� DQG� IRU�
ULJKW�RI�ZD\�SDYHPHQW�FRQVWUXFWLRQ��

7KUHH� VFDOD� SHQHWURPHWHU� WHVWV� ZHUH� FDUULHG� RXW� DW� HDFK� RI� WKH� ILYH� QRPLQDWHG� EXLOGLQJ�
SODWIRUPV��7KH�WHVWV�LGHQWLILHG�D�JHQHUDO�LQFUHDVH�LQ�EHDULQJ�UHVLVWDQFH�ZLWK�GHSWK��$W�QRUPDO�
IRXQGDWLRQ�OHYHO�RI�����P�WR����P�E�H�J�O��DQ�LQIHUUHG�DOORZDEOH�EHDULQJ�FDSDFLW\�LQ�H[FHVV�RI�
���N3D�LV�FRQVLGHUHG�WR�EH�DYDLODEOH��

7KH�DOORZDEOH�EHDULQJ�SUHVVXUHV�HVWDEOLVKHG�E\�WKH�VFDOD�SHQHWURPHWHU�WHVWLQJ�DUH�EDVHG�RQ�
WKH�PHWKRGV�GHVFULEHG�E\�6WRFNZHOO��1HZ�=HDODQG�(QJLQHHULQJ������������-XQH�������XVLQJ�
D�FRUUHODWLRQ�RI�PP�EORZ�DQG�EHDULQJ�SUHVVXUH��7KLV�DSSURDFK�LV�LQWHQGHG�WR�HQVXUH�DJDLQVW�
VORZ�SODVWLF�PRYHPHQWV�RI�XQGHUO\LQJ�VRIW�VWUDWD�DQG�UDSLG�ORFDO�VRLO�VKHDU�IDLOXUH�RI�WKH�VRLO�
EHQHDWK�WKH�IRXQGDWLRQV��7KH�LQIHUUHG�DOORZDEOH�EHDULQJ�SUHVVXUH�LQFOXGHV�D�IDFWRU�RI�VDIHW\�
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RI�WKUHH�DJDLQVW�VRLO�VKHDU�IDLOXUH��,I�WKHVH�DOORZDEOH�SUHVVXUHV�DUH�XVHG��VHWWOHPHQW�VKRXOG�
JHQHUDOO\�EH�ZLWKLQ�WKH�IROORZLQJ�OLPLWV���

�L��PD[LPXP�VHWWOHPHQW�RI�DQ\�RQH�RI�D�JURXS�RI�IRRWLQJV� ����PP�
�LL��PD[LPXP�GLIIHUHQWLDO�VHWWOHPHQW�EHWZHHQ�IRRWLQJV� ����PP�

7KHVH� GHIOHFWLRQV� DUH� UHJDUGHG� DV� WKH� DFFHSWDEOH� OLPLWV� D�PRGHUQ� EXLOGLQJ� FDQ�ZLWKVWDQG�
ZLWKRXW�GLVWUHVV��

7KH� DVVHVVHG� DYDLODEOH� EHDULQJ� FDSDFLW\� GRHV� QRW� FRQVLGHU� JUDGXDO� VHWWOHPHQW� RI� WKH�
IRXQGDWLRQ�FDXVHG�E\�FRQVROLGDWLRQ��H[SXOVLRQ�RI�DLU�DQG�ZDWHU�IURP�WKH�VRLO�PDWUL[�YRLGV��RI�
XQGHUO\LQJ� FRPSUHVVLEOH� VWUDWD� VXFK� DV� SHDW� RU� VRIW� FOD\�� %DVHG� RQ� WKH� ILQGLQJV� RI� WKH�
VXEVXUIDFH� LQYHVWLJDWLRQV�SHDW�RU�VRIW�FOD\� LV�XQOLNHO\�WR�EH�SUHVHQW�EHQHDWK�WKH�QRPLQDWHG�
EXLOGLQJ� SODWIRUPV� DQG� FRQVROLGDWLRQ� VHWWOHPHQW� LV� QRW� H[SHFWHG� WR� DIIHFW� EXLOGLQJ�
IRXQGDWLRQV��

���� 0DSSHG�*HRORJ\�
7KH� JHRORJ\� RI� WKH� DUHD� LV� GHILQHG� RQ� WKH� ,QVWLWXWH� RI� *HRORJLFDO� DQG� 1XFOHDU� 6FLHQFHV�
*HRORJLFDO�0DS����*HRORJ\�RI�WKH�:KDQJDUHL�$UHD�DV�EDVDOWLF�ODYD�IORZV�DQG�VFRULD�FRQHV�RI�
WKH�.HULNHUL�9ROFDQLF�JURXS��

7KH�JHRPRUSKRORJ\�RI� WKH�JHQHUDO�DUHD� LV� WKDW�RI�HURGHG�EDVDOW� IORZV�ZLWKLQ� WKH�3XKLSXKL�
:KDQJDUHL�9ROFDQLF�ILHOG�ZKLFK�XVXDOO\�SUH�GDWH�WKH�SUHVHQW�WRSRJUDSK\��7KH�GLVWULEXWLRQ�RI�
YROFDQRHV� QHDU�:KDQJDUHL� LV� SDUWO\� UHODWHG� WR� WKH� ORFDO� IDXOW� SDWWHUQ� DQG� KDV� IRUPHG� WKH�
\RXQJ�DQG�ZHOO�SUHVHUYHG�YROFDQLF�IHDWXUHV�RI�VKLHOG�YROFDQRHV�EXLOW�XS�IURP�WKLQ� ODYD�IORZ�
VHTXHQFHV�� VWHHS� VLGHG� VFRULD� FRQHV� DQG� WKLFN� ODYD� IORZV��$UHDV� RI� EDVDOW� ODYD� IORZV� DUH�
H[SHFWHG�WR�UHPDLQ�UHODWLYHO\�VWDEOH�XQOHVV�XQGHUODLQ�E\�VRIW�URFNV��

1HZ� =HDODQG� /DQG� ,QYHQWRU\� PDS� 1=06� ���� 6KHHW� 4� ������ GHILQHV� WKH� SHGRORJ\� DV�
3DSDNDXUL� FOD\� ORDP� EHLQJ� ZHOO� WR� PRGHUDWHO\� ZHOO� GUDLQHG� VRLOV� RI� UROOLQJ� DQG� KLOO\� ODQG��
ZHDNO\�WR�PRGHUDWHO\�OHDFKHG�UHG�ORDPV��

���� 6WDELOLW\�
7KH�H[LVWLQJ�WRSRJUDSK\�RI�WKH�VLWH�LV�UHVXOWDQW�IURP�WKH�UHJLRQDO�JHRORJLF�HYHQWV��WKH�QDWXUDO�
ZHDWKHULQJ�DQG�HURVLRQ�SURFHVVHV�FRPPRQ� WR�D�KLJK� UDLQIDOO� WHPSHUDWH�FOLPDWH�]RQH��DQG�
WKH� XQGHUO\LQJ� JHRORJLFDO� IRUPDWLRQV�� 7KH�SURGXFHG� VRLO� SURILOHV� KDYH�D� KLJK� SURSRUWLRQ� RI�
FOD\�DQG�VLOW�FRPSRQHQWV�DQG�H[KLELW�H[SDQVLYH��SODVWLF�DQG�IULDEOH�SURSHUWLHV��7KH�PRGHUDWH�
WR�VWHHSO\�VORSLQJ� WRSRJUDSK\�RI� WKH� ODQGIRUP�KDV�D�VLJQLILFDQW� LQIOXHQFH�RQ� WKH�VWDELOLW\�RI�
WKH�VLWH��

7KH�VXUILFLDO�VRLO�SURILOH�LV�FRQVLGHUHG�WR�EH�FRQVLVWHQW�ZLWK�WKH�JHRORJLFDO�GHVFULSWLRQ�IRU�WKH�
VLWH��/DQG�XQGHUODLQ�E\�VFRULD�FRQHV�DQG�EDVDOW� ODYD�IORZV�RI�WKH�.HULNHUL�9ROFDQLFV�FDQ�EH�
VWHHS� DQG� DUH� JHQHUDOO\� FRQVLGHUHG� WR� EH� VWDEOH� XQOHVV� XQGHUODLQ� E\� VRIW� URFNV�� :DWHU�
HURVLRQ�DQG�VDWXUDWLRQ�RI�WKH�ZHDWKHUHG�IULDEOH�UHVLGXDO�VRLOV�FUHDWLQJ�RYHUVWHHSHQHG�IDFHV�
KDV� WKH� SRWHQWLDO� WR� FUHDWH� VKDOORZ� VKHDU� VXUIDFHV� DQG� VOLSSDJH� SODQHV� RQ� WKH� VWHHSHU�
VORSHV���

$� YLVXDO� LQVSHFWLRQ� RI� WKH� GHYHORSPHQW� VLWH� LGHQWLILHG� H[WHQVLYH� DUHDV� RI� VXUIDFH� FUHHS�
H[WHQGLQJ�WR�VKDOORZ�VHDWHG�VOLSSDJH�SOXV�VKDOORZ�VXUIDFH�ZDWHU�FKDQQHOV�ZKLFK�DUH�ODUJHO\�
FRQILQHG�WR�WKH�VWHHSHU�VORSHV�DERYH�WKH�UHVLGHQWLDO�EXLOGLQJ�VLWHV��7KH�DUHD�RI�VXUIDFH�FUHHS�
DQG� ODQG� LQVWDELOLW\� H[WHQGV� LQWR� SURSRVHG� /RW� �� DQG� ODUJHO\� FRUUHVSRQGV� WR� WKH� DUHD�
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UHFRUGHG�E\�:'&�DV�D�PRGHUDWH�LQVWDELOLW\�KD]DUG�]RQH��7KH�EXLOGLQJ�VLWHV�ZLWKLQ�SURSRVHG�
/RWV�����DUH�RQ�PRGHUDWHO\�VORSLQJ�JURXQG�DQG�QR�HYLGHQFH�RI� LQVWDELOLW\�ZDV�REVHUYHG�DW�
WKHVH�VLWHV�ZKLFK�DUH�FRQVLGHUHG� WR�EH�VXLWDEOH� IRU� UHVLGHQWLDO�VXEGLYLVLRQ��$�VPDOO�NQROO� LV�
SUHVHQW�EHORZ�WKH�H[LVWLQJ�GZHOOLQJ�DQG�DGMDFHQW�WR�WKH�6WDWH�+LJKZD\�DQG�DUHDV�RI�VXUIDFH�
FUHHS�H[DFHUEDWHG�E\�WKH�JUD]LQJ�RI� OLYHVWRFN�DUH�SUHVHQW�RQ�WKH�VWHHSHU�VORSHV�ZLWKLQ�WKH�
SURSRVHG�DFFHVV�/RW����

�
Figure 3: 1950 aerial image 

5HYLHZ� RI� KLVWRULFDO� DHULDO� SKRWRJUDSKV� RI� WKH� DUHD� LQGLFDWH� WKDW� WKH� VLWH� ZDV� ODUJHO\�
XQGHYHORSHG�LQ������ZLWK�VRPH�LVRODWHG�UHVLGHQWLDO�GZHOOLQJV�DQG�PLQRU�EXLOGLQJV�LQGLFDWHG�
LQ�)LJXUH����7KH�VXEGLYLVLRQ�VLWH�ZDV�FOHDUHG�RI�YHJHWDWLRQ�VRPH�WLPH�SULRU�WR������ZLWK�WKH�
XQGHUO\LQJ� ODQG� IRUP� YLVLEOH� LQ� WKH� DHULDO� LPDJH� EHORZ�� 7KH� H[WHQW� RI� FOHDUHG� ODQG� KDV�
UHPDLQHG�ODUJHO\�XQFKDQJHG�DOWKRXJK�DQ�DUHD�RI�SLQH�WUHHV�LV�QRZ�SUHVHQW�QRUWK�RI�WKH�VLWH�
DV�LQGLFDWHG�LQ�)LJXUH����7KH�H[WHQVLYH�DUHD�RI�VXUIDFH�FUHHS�DQG�VKDOORZ�VHDWHG�VOLSSDJH�LV�
YLVLEOH�LQ�)LJXUH���DOWKRXJK�QR�HYLGHQFH�RI�ODUJH�VFDOH�ODQG�LQVWDELOLW\�LV�REVHUYHG��7KH�VLWH�
DSSHDUV� WR� KDYH� UHPDLQHG� VWDEOH� RYHU� WKH� SDVW� ��� \HDUV� KRZHYHU� LW� LV� H[SHFWHG� WKDW� WKH�
VWHHSHU�VORSHV�DUH�VXEMHFW�WR�RQJRLQJ�GRZQVORSH�FUHHS�PRYHPHQW��

$�QXPEHU�RI�FXW�EDWWHUV�DUH�SUHVHQW�DORQJ� WKH� URDG� IURQWDJH�ZLWK�6WDWH�+LJKZD\����DQG�D�
YLVXDO�LQVSHFWLRQ�RI�WKH�EDWWHUV�GLG�QRW�LGHQWLI\�DQ\�UHFHQW�DUHDV�RI�LQVWDELOLW\��7KH�UHVLGHQWLDO�
SODWIRUPV�DUH�FRQVLGHUHG�WR�EH�VXIILFLHQWO\�VHW�EDFN�IURP�WKH�WRS�RI�WKH�FXW�EDWWHUV��KRZHYHU�
WKH�SURSRVHG�52:�DFFHVV��/RW����LV�SRVLWLRQHG�DERYH�WKH�ODUJHVW�FXW�EDWWHU�DQG�ZLOO�UHTXLUH�
GXH� FRQVLGHUDWLRQ� IRU� VWDELOLW\�� 7KH� 52:� SDYHPHQW� LV� WR� EH� VXIILFLHQW� VHWEDFN� DOORZ� IRU�
ORFDOLVHG�VOXPSLQJ�DQG�GURS�RXWV�RI�WKH�EDWWHU�VKRXOG�WKLV�RFFXU�LQ�WKH�IXWXUH��
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���� 6ORSH�6WDELOLW\�
7KH� ULVN�RI� VORSH� IDLOXUH� LV�TXDQWLILHG�E\�PHDQV�RI�D�)6�DQG� LV�GHWHUPLQHG�E\� WKH� UDWLR�RI�
VWDELOLVLQJ�IRUFHV�WR�GHVWDELOLVLQJ�IRUFHV��$Q�DFFHSWDEOH�VORSH�ZLOO�JHQHUDOO\�KDYH�D�)6�YDOXH�
RI�����IRU�UHVLGHQWLDO�GHYHORSPHQW�XQGHU�QRUPDO�FRQGLWLRQV�DQG�����XQGHU�WHPSRUDU\�DGYHUVH�
JURXQGZDWHU�FRQGLWLRQV��7KH�IDFWRUV�RI�VDIHW\�DGRSWHG�E\�HQJLQHHUV� LQ�JHRWHFKQLFDO�GHVLJQ�
KDYH�EHHQ�GHYHORSHG�WR�DFFRPPRGDWH�XQFHUWDLQWLHV�LQ�JHRPHWULF�DFFXUDF\��VRLO�SURSHUWLHV��
DQDO\VLV�PHWKRG��DQG�WKH�YDOLGLW\�RI�DVVXPSWLRQV�PDGH���

7KH�PRGHOOHG�)6�GRHV�QRW�DVVXUH�VDIHW\�IURP�LQVWDELOLW\�RU�VORSH�PRYHPHQW�EXW�UHGXFHV�WKH�
ULVN�RI�IDLOXUH��7KH�ULVN�RI�DQ\�VORSH�IDLOXUH�LV�GHSHQGHQW�RQ�WKH�UDWLR�RI�IRUFHV�FDXVLQJ�DQG�
UHVLVWLQJ�PRYHPHQW��)DFWRUV� FDXVLQJ�PRYHPHQW� LQFOXGH� WKH� VORSH�JUDGLHQW��ZHLJKW� RI� VRLO��
JURXQG� ZDWHU�� VXUFKDUJH�� DQG� WKH� IDFWRUV� UHVLVWLQJ� PRYHPHQW� LQFOXGH� VORSH� VXSSRUW�� VRLO�
VWUHQJWK� SDUDPHWHUV�� *URXQGZDWHU� SOD\V� D� FULWLFDO� UROH� LQ� VORSH� VWDELOLW\�� DQG� VRLO� VKHDU�
VWUHQJWK�ZKHQ�ZHW�PD\�EH�UHGXFHG�WR�OHVV�WKDQ�KDOI�RI�WKH�VWUHQJWK�ZKHQ�GU\��

,W�LV�H[SHFWHG�WKDW�WKH�EXLOGLQJ�SODWIRUPV�ZLWKLQ�/RWV�����KDYH�D�VXIILFLHQW�PDUJLQ�RI�VWDELOLW\�WR�
IDFLOLWDWH�UHVLGHQWLDO�FRQVWUXFWLRQ��

7KH� VWHHSHU� WHUUDLQ� ZLWKLQ� SURSRVHG� /RW� �� DQG� WKH� URDGVLGH� FXW� EDWWHU� EHORZ� WKH� 52:�
DFFHVV�/RW���KDYH�EHHQ�DVVHVVHG�IRU�VORSH�VWDELOLW\�XVLQJ�HIIHFWLYH�VWUHVV�SDUDPHWHUV�ZKLFK�
KDYH� EHHQ� GHULYHG� IURP� SXEOLVKHG� FRUUHODWLRQV� DQG� SUHYLRXV� H[SHULHQFH� ZLWK� VLPLODU�
PDWHULDOV�HQFRXQWHUHG�ZLWKLQ�WKH�UHJLRQ��$QDO\VLV�RI�WKH�VORSHV�KDYH�EHHQ�XQGHUWDNHQ�XQGHU�
QRUPDO�FRQGLWLRQV�DQG�DOVR�XQGHU�WUDQVLHQW�DGYHUVH�JURXQGZDWHU�FRQGLWLRQV��

������ 3URSRVHG�/RW���
7KH�DQDO\VLV�LQGLFDWHV�WKDW�XQGHU�QRUPDO�FRQGLWLRQV�WKH�VWHHSHU�VORSHV�ZLWKLQ�WKH�VXEGLYLVLRQ�
DQG�SURSRVHG�/RW���DUH�VXVFHSWLEOH�WR�FUHHS�DQG�VKDOORZ�VHDWHG�VOLSSDJH��7KH�FULWLFDO�IDLOXUH�
VXUIDFHV� IURP� WKH�PRGHO� FRUUHVSRQG� WR� WKH� VWHHSHU� VORSHV� DERYH� WKH� QRPLQDWHG� EXLOGLQJ�
SODWIRUP�ZLWKLQ�SURSRVHG�/RW���ZKLFK�LV�SRVLWLRQHG�RQ�WKH�ORZHU�VORSHV�RI�WKH�VLWH�DGMDFHQW�WR�
WKH�H[LVWLQJ�GULYHZD\�DQG�52:�DFFHVV��7KH�JURXQG�VORSH�DW�WKH�SURSRVHG�/RW���EXLOGLQJ�VLWH�
LV� HVWLPDWHG�DW� �������ZLWK� VWHHSHU� JUDGHV� RI� XS� WR� ���� RQ� WKH� VORSHV� DERYH� WKH� ORW�� 7KH�
QRPLQDWHG�EXLOGLQJ�VLWH�ZLWKLQ�SURSRVHG�/RW���LV�RQ�JHQWO\�WR�PRGHUDWHO\�VORSLQJ�JURXQG�DQG�
LV�FRQVLGHUHG�WR�EH�VXLWDEOH�IRU�UHVLGHQWLDO�GHYHORSPHQW��

$�EXLOGLQJ� UHVWULFWLRQ� OLQH� LV� LQGLFDWHG�RQ� WKH�VLWH�SODQ�HQFORVHG�DQG� IXWXUH�GZHOOLQJV�ZLWKLQ�
/RW���VKRXOG�EH�SRVLWLRQHG�VRXWKHDVW�RI�WKH�OLQH�DV�LQGLFDWHG��%XLOGLQJ�XSVORSH�DQG�QRUWKZHVW�
RI� WKLV� UHVWULFWLRQ� OLQH� LV� OLNHO\� WR� UHTXLUH�D�VWUXFWXUDO�VROXWLRQ� WR�HQKDQFH� WKH�VWDELOLW\�RI� WKH�
VLWH�DQG�PLWLJDWH�WKH�ULVNV�DVVRFLDWHG�ZLWK�VKDOORZ�VHDWHG�VORSH�LQVWDELOLW\�DQG�VXUIDFH�FUHHS�
ZKLFK� FDQ� EH� LQ� WKH� IRUP� D� VHULHV� RI� ERUHG� SLOH� IRXQGDWLRQV� WDNHQ� WR� DSSUR[LPDWHO\� ���P�
EHORZ�H[LVWLQJ�JURXQG�OHYHO��%XLOGLQJ�QRUWKZHVW�RI�WKLV�UHVWULFWLRQ�OLQH�ZLOO�DOVR�OLNHO\�UHTXLUH�D�
ODQGVOLGH� GHEULV� EDUULHU� SRVLWLRQHG� XSVORSH� VLGH� RI� WKH� QRPLQDWHG� EXLOGLQJ� SODWIRUP�� 7KH�
GHEULV�EDUULHU�ZLOO�RIIHU�SURWHFWLRQ�IRU�WKH�EXLOGLQJ��LQIUDVWUXFWXUH�DQG�SHRSOH�DJDLQVW�WKH�ODQG�
LQVWDELOLW\� KD]DUG�� %XLOGLQJ� XSVORSH� RI� WKH� UHVWULFWLRQ� OLQH� ZLOO� UHTXLUH� IXUWKHU� DSSURSULDWH�
HQJLQHHULQJ�DGYLFH�IURP�D�VXLWDEO\�TXDOLILHG�&KDUWHUHG�3URIHVVLRQDO�(QJLQHHU��

9HJHWDWLRQ� LPSURYHV� VORSH� VWDELOLW\� E\� ELQGLQJ� RI� WKH� VRLO�� SURYLGLQJ� PHFKDQLFDO�
UHLQIRUFHPHQW�WR�UHVLVW�VXUIDFH�ZDWHU�HURVLRQ�DQG�E\�ZDWHU�XSWDNH�LQ�WUDQVSLUDWLRQ�SURFHVVHV��
,W� LV�UHFRPPHQGHG�WKDW� WKH�H[LVWLQJ�YHJHWDWLRQ�ZLWKLQ� WKH�SURSHUW\�EH�UHWDLQHG�DQG�WKDW� WKH�
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VWDELOLW\� VHQVLWLYH�VORSHV�DERYH�/RW���EH�SODQWHG�ZLWK�VXLWDEOH�YHJHWDWLRQ� WR� LPSURYH�VORSH�
VWDELOLW\��

������ &XW�%DWWHU�
$W�WKH�WLPH�RI�LQVSHFWLRQ�WKH�URDGVLGH�FXW�EDWWHU�EHORZ�SURSRVHG�/RW���DQG�WKH�52:�DFFHVV�
KDG�EHHQ�H[FDYDWHG�DSSUR[LPDWHO\����P�KLJK�DGMDFHQW�WR�WKH�6WDWH�+LJKZD\�WDEOH�GUDLQ��7KH�
FXW�EDWWHU�DSSHDUHG�VWDEOH�ZLWK�QR�REYLRXV�VLJQV�RI�LQVWDELOLW\�DQG�ZDV�HVWLPDWHG�WR�KDYH�D�
IDFH� VORSH� RI� DSSUR[LPDWHO\� ����� ,QVSHFWLRQ� RI� WKH� H[SRVHG� FXW� EDWWHUV� LQ� WKH� VXUILFLDO�
ZHDWKHUHG�PDWHULDO�DSSHDU�WR�EH�VWDEOH�EXW�KDYH�EHHQ�VXEMHFW�WR�VXUIDFH�IUHWWLQJ�DQG�HURVLRQ�
ZKHUH�VXEMHFW�WR�VXUIDFH�ZDWHU�UXQRII��

$VVHVVPHQW� RI� WKH� FXW� EDWWHU� VWDELOLW\� DW� WKLV� ORFDWLRQ� LQGLFDWHV� WKDW� LW� LV� OLNHO\� WR� KDYH� DQ�
LQVXIILFLHQW�PDUJLQ�RI�VWDELOLW\�IRU�UHVLGHQWLDO�GHYHORSPHQW�DQG�D�VHWEDFN�RI��P�IURP�WKH�WRH�
RI�WKH�EDWWHU�LV�UHFRPPHQGHG�IRU�WKH�52:�SDYHPHQW�FRQVWUXFWLRQ��

6XUIDFH�ZDWHU�UXQRII�IURP�WKH�52:�SDYHPHQW�VKRXOG�EH�FROOHFWHG�DQG�FRQYH\HG�DZD\�IURP�
WKLV�DUHD�ZKHUH�WKH�FXW�EDWWHU�LV�WKH�KLJKHVW�IRU�GLVSRVDO�DW�PRUH�VXLWDEOH�ORFDWLRQV�LQ�WKH�HDVW�
DQG�ZHVW�RI� WKH�VLWH��&RQFHQWUDWHG�VXUIDFH�ZDWHU� UXQRII�VKRXOG�QRW�GLVFKDUJH�DW� WKLV�EDWWHU�
ORFDWLRQ�DV�WKLV�ZLOO�EH�GHWULPHQWDO�WR�VWDELOLW\��

���� (DUWKZRUNV�
7KH�SURSRVHG�HDUWKZRUNV�DW� WKH�VLWH�DUH� UHTXLUHG� WR�SURYLGH�VXLWDEOH�5LJKW�RI�:D\�YHKLFOH�
DFFHVV� DQG� WR� SURYLGH� FOHDUO\� GHILQHG� VWRUPZDWHU� GUDLQDJH� IORZ� SDWKV�� ,W� LV� WKH� JHQHUDO�
LQWHQWLRQ�WR�PLQLPLVH�WKH�H[WHQW�RI�HDUWKZRUNV�ZKLOH�FUHDWLQJ�VXLWDEOH�YHKLFOH�DFFHVV�WR� WKH�
SURSRVHG�ORWV��0LQRU�HDUWKZRUNV�ZLOO�EH�UHTXLUHG�DW�%XLOGLQJ�&RQVHQW�VWDJH�WR�FUHDWH�VXLWDEOH�
EXLOGLQJ�SODWIRUPV�ZLWKLQ�WKH�LQGLYLGXDO�ORWV���

7KH� YROFDQLF� GHULYHG� ORDP� VRLOV� WKDW� RFFXS\� WKH� GHYHORSPHQW� VLWH� WHQG� WR� EH� IULDEOH� DQG�
HURVLRQ� SURQH�� &DUH� PXVW� EH� WDNHQ� WR� HQVXUH� WKDW� DOO� H[SRVHG� EDUH� HDUWK� LV� DGHTXDWHO\�
SURWHFWHG� IURP� HURVLRQ� DQG� VFRXU� GXULQJ� HDUWKZRUNV� RSHUDWLRQV�� /LNHZLVH� WR� HQVXUH� WKH�
LQWHJULW\�RI�H[SRVHG�FXW�DQG�ILOO�EDWWHUV�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�VXUIDFH�VWDELOLVDWLRQ�
PHDVXUHV� VXFK� DV� PXOFKLQJ�� JUDVVLQJ�� DQG� HURVLRQ� FRQWURO� EODQNHWV�� ,Q� WKH� ORQJ� WHUP�
H[SRVHG�HDUWK�DUHDV�VKRXOG�EH�UHJUDVVHG�DQG�UHYHJHWDWHG��

([WHQVLYH�FXW�EDWWHUV�DUH�QRW�UHTXLUHG�IRU�WKH�GHYHORSPHQW��KRZHYHU�D�VPDOO�NQROO�LV�SUHVHQW�
EHORZ� WKH� H[LVWLQJ� KRXVH�ZLWKLQ� /RW� �� DQG� WKH�6WDWH�+LJKZD\�ZKLFK�ZLOO� UHTXLUH� FXWWLQJ� WR�
IRUP�WKH�52:��,W�LV�H[SHFWHG�WKDW�FXW�EDWWHUV�XS�WR����P�KLJK�ZLOO�EH�UHTXLUHG�DW�WKLV�ORFDWLRQ��
7KH� EDWWHUV� ZKHQ� FRQVWUXFWHG� DW� PRGHUDWH� JUDGHV� RI� �+��9� DQG� RQFH� UHYHJHWDWHG� DUH�
FRQVLGHUHG� WR� UHPDLQ� VWDEOH�� KRZHYHU� JLYHQ� WKH� DUHDV� RI� VXUIDFH� FUHHS� LGHQWLILHG� DW� WKLV�
ORFDWLRQ� DQG� VRIWHU� JURXQG� FRQGLWLRQV�� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� FRQVWUXFWLRQ� RI�
WLPEHU� SROH� UHWDLQLQJ�ZDOOV� WR� VXSSRUW� FXW� EDWWHUV� LQ� H[FHVV� RI� �P�KLJK�� 7KH� VXUILFLDO� VRLOV�
LGHQWLILHG� DFURVV� WKH� VLWH� DUH� JHQHUDOO\� FRQVLGHUHG� VWDEOH� DQG� DUH� XQOLNHO\� WR� SUHVHQW� DQ\�
GLIILFXOWLHV�GXULQJ�HDUWKZRUNV�RSHUDWLRQV���

$SSURSULDWH� VRLO� WHVWLQJ� DQG� HQJLQHHULQJ� VXSHUYLVLRQ� LV� WR� EH� FDUULHG� RXW� GXULQJ� WKH�
FRQVWUXFWLRQ�RI�DOO�HDUWKZRUNV�DQG�UHOHYDQW�15&�5:63�DQG�:'&�((6�UHTXLUHPHQWV�ZLOO�EH�
DGKHUHG�WR��$OO�HDUWKZRUNV�ZLOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�1=6���������$��&RGH�2I�
3UDFWLFH�)RU�(DUWK�)LOO� )RU�5HVLGHQWLDO�'HYHORSPHQW��$OO� ILOOLQJ�ZRUNV� FDUULHG�RXW� DUH� WR� EH�
WHVWHG�DQG�FHUWLILHG�E\�D�&KDUWHUHG�3URIHVVLRQDO�(QJLQHHU��



5HI�������� )LOHQDPH�������B&��B�������

6XEGLYLVLRQ�$VVHVVPHQW�
���+DZNHQ�5RDG��:KDQJDUHL�

�

STRUCTURAL > CIVIL > GEOTECHNICAL Page 11 of 25 

PO Box 1032, Whangarei 0140, New Zealand         P +64 9 437 3432         E office@basegroup.co.nz         www.basegroup.co.nz�

���� ([SDQVLYH�6RLOV�
7KH�VXUILFLDO�FOD\�VRLOV�DW�WKH�VLWH�DUH�FRQVLGHUHG�WR�EH�H[SDQVLYH�DQG�VXEMHFW�WR�VKULQN�VZHOO�
HIIHFWV�ZLWK�FKDQJHV� LQ�PRLVWXUH��$W� WKH�WLPH�RI�KRXVH�FRQVWUXFWLRQ� LW� LV�UHFRPPHQGHG�WKDW�
WKH�VXEJUDGH�ZLWKLQ�WKH�EXLOGLQJ�IRRWSULQWV�EH�PDLQWDLQHG�FORVH�WR�LWV�QDWXUDO�PRLVWXUH�FRQWHQW�
WR�DYRLG�GU\LQJ�RXW�DQG�DVVRFLDWHG�VKULQNDJH��ZKLFK�PD\� UHVXOW� LQ�VXEJUDGH�VZHOOLQJ�DIWHU�
EXLOGLQJ� FRQVWUXFWLRQ�� 6XEJUDGH� VZHOOLQJ� FDQ� KDYH� DGYHUVH� HIIHFWV� LQFOXGLQJ� KHDYLQJ� DQG�
FUDFNLQJ� RI� WKH� IORRU� VODE� SOXV� DVVRFLDWHG� FUDFNLQJ� RI� WKH� EULWWOH� FODGGLQJ� IURP� GLIIHUHQWLDO�
PRYHPHQW�� 7KH� ULVN� RI� GDPDJH� FDQ� EH� UHGXFHG� GXULQJ� FRQVWUXFWLRQ� E\� SODFHPHQW� RI� D�
���PP�PLQLPXP� WKLFN� JUDQXODU� OD\HU� �RU� RWKHU� EDUULHU� WR�ZDWHU� ORVV��ZLWKLQ� WKUHH� GD\V� RI�
H[FDYDWLRQ�RI�WKH�EXLOGLQJ�VXEJUDGH��

7KH� VXUILFLDO� VRLOV� REVHUYHG�GXULQJ� WKH� ILHOG� LQYHVWLJDWLRQV�DUH� FRQVLGHUHG� WR�EH�H[SDQVLYH�
DQG�DUH�LQWHUSUHWHG�DV�&ODVV�0�WR�&ODVV�+��LQ�DFFRUGDQFH�ZLWK�$6������,W�LV�UHFRPPHQGHG�
WKDW�VSHFLILF�HQJLQHHULQJ�GHVLJQ�RI�IRXQGDWLRQV�IRU�IXWXUH�GZHOOLQJV�DW�WKH�VLWH�EH�FDUULHG�RXW��
$Q\�VWULS�RU�SDG�IRXQGDWLRQV�DW�WKH�VLWH�VKRXOG�EH�WDNHQ�D�PLQLPXP�RI�����P�EHORZ�FOHDUHG�
JURXQG�OHYHO��

���� )RXQGDWLRQV��
7KH�VFDOD�SHQHWURPHWHU�UHVXOWV�ZLWKLQ�SURSRVHG�/RW���DV�LQFOXGHG�LQ�$SSHQGL[���GR�QRW�PHHW�
WKH� 1=%&� %�� WKUHVKROG� FULWHULD� IRU� VRLOV� WR� EH� DFFHSWDEOH� DV� JRRG� JURXQG� IRU� EXLOGLQJ�
IRXQGDWLRQV�� KRZHYHU� WKH� DYDLODEOH� EHDULQJ� FDSDFLW\� LV� FRQVLGHUHG� WR� EH� VXLWDEOH� IRU�
FRQVWUXFWLRQ�RI�UHVLGHQWLDO�GZHOOLQJV��

,W�LV�H[SHFWHG�WKDW�D�GHSHQGDEOH�EHDULQJ�FDSDFLW\�LQ�H[FHVV�RI����N3D�ZLOO�EH�DYDLODEOH��DQ�
XOWLPDWH�EHDULQJ�FDSDFLW\�RI����N3D�LQ�FRQMXQFWLRQ�ZLWK�D�VWUHQJWK�UHGXFWLRQ�IDFWRU�RI�������
ZLWKLQ�WKH�QDWXUDO�VRLOV��

7KH� VXUILFLDO� VRLOV� REVHUYHG�GXULQJ� WKH� ILHOG� LQYHVWLJDWLRQV�DUH� FRQVLGHUHG� WR�EH�H[SDQVLYH�
DQG� DUH� LQWHUSUHWHG� DV� &ODVV� 0� WR� &ODVV� +�� LQ� DFFRUGDQFH� ZLWK� $6����� DQG� LW� LV�
UHFRPPHQGHG�WKDW�DQ\�VWULS�DQG�SDG�IRRWLQJV�EH�WDNHQ�D�PLQLPXP�RI����PP�EHORZ�FOHDUHG�
JURXQG� OHYHO�� 6SHFLILF� HQJLQHHULQJ� GHVLJQ� RI� IRXQGDWLRQV� E\� D� &KDUWHUHG� 3URIHVVLRQDO�
(QJLQHHU�ZLOO�EH�UHTXLUHG��

,W� LV� H[SHFWHG� WKDW� ZDIIOH� UDIW� IRXQGDWLRQ� VODE� RU� FRQYHQWLRQDO� VODE� RQ� JUDGH� IRXQGDWLRQ�
V\VWHPV�ZLOO�EH�VXLWDEOH�IRU�XVH�DW� WKH�EXLOGLQJ�VLWHV��$OWHUQDWLYHO\��HOHYDWHG�WLPEHU�VXEIORRU�
FRQVWUXFWLRQ�ZLWK�VKDOORZ�ERUHG�WLPEHU�SLOH�IRRWLQJV�ZLOO�EH�VXLWDEOH�IRU�XVH��

�

�

�

�

� �
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��� :$67(:$7(5�0$1$*(0(17�

���� ([LVWLQJ�6\VWHP�
7KHUH� LV� FXUUHQWO\� QR� UHWLFXODWHG� ZDVWHZDWHU� V\VWHP� DYDLODEOH� DW� WKH� VLWH� DQG� DV� VXFK� DOO�
ZDVWHZDWHU�JHQHUDWHG�E\�WKH�SURSRVHG�GHYHORSPHQW�ZLOO�UHTXLUH�RQ�VLWH�PDQDJHPHQW��

���� 0DQDJHPHQW�6\VWHP�
'HVLJQ�RI�D�VSHFLPHQ�ZDVWHZDWHU�WUHDWPHQW�DQG�GLVSRVDO�V\VWHP�FRQVLGHUHG�VXLWDEOH�IRU�XVH�
DW�WKH�VLWH�KDV�EHHQ�FDUULHG�RXW�DFFRUGDQFH�ZLWK�$6�1=6������������7KH�V\VWHP�KDV�EHHQ�
GHVLJQHG�WR�DFFRPPRGDWH�D�IORZ�RI�����O�SHUVRQ�GD\��RQ�VLWH�URRI�ZDWHU�WDQN�VXSSO\�LV�XVHG�
ZLWK� VWDQGDUG� IL[WXUHV�� $� WKUHH� EHGURRP� GZHOOLQJ� LV� XVHG� IRU� GHVLJQ� SXUSRVHV� ZLWK� D�
PD[LPXP� RFFXSDQF\� RI� ILYH� SHUVRQV�� 7KLV� JLYHV� D� GHVLJQ� GDLO\� IORZ� UDWH� RI� ���� O�GD\� IRU�
GLVSRVDO�V\VWHP�WUHDWPHQW��

7KH� VRLO� LGHQWLILHG� GXULQJ� ILHOG� LQYHVWLJDWLRQV� LV� FODVVLILHG� DV� PRGHUDWHO\� VWUXFWXUHG� ZHOO�
GUDLQHG�FOD\�ORDP�EHLQJ�6RLO�&DWHJRU\���LQ�DFFRUGDQFH�ZLWK�$6�1=6������������

'XH�WR�WKH�VLWH�FRQVWUDLQWV�DQG�VHQVLWLYH�UHFHLYLQJ�HQYLURQPHQW��VHFRQGDU\�WUHDWPHQW�XWLOLVLQJ�
D�ORZ�SUHVVXUH�LUULJDWLRQ�V\VWHP�LV�UHFRPPHQGHG�IRU�XVH�DW�WKH�VLWH��7KLV�FDQ�EH�DFKLHYHG�
XVLQJ� D� &OHDQVWUHDP� 7;5��� WH[WLOH� V\VWHP� �RU� VLPLODU�� ZKLFK� LV� FDSDEOH� RI� DFKLHYLQJ�
VHFRQGDU\�WUHDWPHQW��

'LVSRVDO�RI� WKH� WUHDWHG�ZDVWHZDWHU�ZLWKLQ� WKH�VLWH� LV� WR�EH�E\�PHDQV�RI�D�FRYHUHG�VXUIDFH�
SUHVVXUH� FRPSHQVDWLQJ� GULSSHU� LUULJDWLRQ� �3&',�� V\VWHP�� 7KH� VHFRQGDU\� WUHDWHG� HIIOXHQW�
IURP�WKH�WUHDWPHQW�SODQW�LV�WR�EH�GLVFKDUJHG�WR�ODQG�XVLQJ�D�FRYHUHG�VXUIDFH�LUULJDWLRQ�V\VWHP�
XWLOLVLQJ� D� ORZ�SUHVVXUH� QHWZRUN� RI� ��PP� GLDPHWHU� SLSH� ZLWK� VSDFHG�� VHOI�FRPSHQVDWLQJ�
GULSSHUV�SURYLGLQJ�D�XQLIRUP�GLVWULEXWLRQ�RI�WKH�ZDVWHZDWHU�WR�WKH�GHVLJQDWHG�DUHD���

)RU�D�VXUIDFH�LUULJDWLRQ�V\VWHP��WKH�GULSSHU�OLQHV�DUH�LQVWDOOHG�RQ�WKH�JURXQG�VXUIDFH�FRYHUHG�
ZLWK� D�PLQLPXP�RI� ���PP�RI� VRLO� WRSVRLO� DQG�RU�PXOFK� WR� DOORZ� WKH� WUHDWHG� HIIOXHQW� WR� EH�
GLVWULEXWHG� LQWR� WKH� WRSVRLO� OD\HU��7KH�VHFRQGDU\� WUHDWHG�HIIOXHQW�VKDOO�EH�GLVWULEXWHG� IURP�D�
V\VWHP�RI�SUHVVXUH�FRPSHQVDWLQJ�GULS�HPLWWHUV�LQWR�WKH�WRSVRLO�OD\HU��

7KLV�W\SH�RI�GLVSRVDO�V\VWHP�ZLOO�SURYLGH�IXUWKHU�WUHDWPHQW�WR�WKH�ZDVWHZDWHU�E\�UHWDLQLQJ�WKH�
HIIOXHQW�ZLWKLQ� WKH�DHURELF�VRLOV��DQG�HQDEOLQJ�VLJQLILFDQW�ELRGHJUDGDWLRQ�E\� WKH�VRLOV�PLFUR�
RUJDQLVPV�� 6XVWDLQDEOH� PDQDJHPHQW� RI� RQ�VLWH� HIIOXHQW� GLVSRVDO� VKRXOG� EH� SURPRWHG� E\�
NHHSLQJ�WUHDWHG�ZDVWHZDWHU�ZLWKLQ�WKH�VKDOORZ�VRLO�OD\HUV�ZKHUH�LW�FDQ�HDVLO\�EH�DEVRUEHG�E\�
SODQWV�YLD�WUDQVSLUDWLRQ�DQG�LQWR�WKH�DWPRVSKHUH�YLD�HYDSRUDWLRQ��

7KH� GHVLJQ� LUULJDWLRQ� UDWH� XVHG� IRU� GHWHUPLQLQJ� WKH� UHTXLUHG� ODQG� DSSOLFDWLRQ� DUHD� LV�
���PP�GD\�UHTXLULQJ�D�ODQG�DSSOLFDWLRQ�DUHD�RI����Pð�SOXV�DQ�DGGLWLRQDO�����UHVHUYH�DUHD�RI�
��Pð��:KHUH�WKH�ODQG�DSSOLFDWLRQ�DUHD�LV�SRVLWLRQHG�RQ�VORSLQJ�JURXQG�LQ�H[FHVV�RI�����WKH�
GHVLJQ�LUULJDWLRQ�UDWH�VKRXOG�EH�LQ�DFFRUGDQFH�ZLWK�$6�1=6������������7KH�HQFORVHG�SODQV�
SURYLGH�D�VXLWDEOH�ORFDWLRQ�RI�WKH�ODQG�DSSOLFDWLRQ�DQG�WUHDWPHQW�V\VWHPV��

���� 15&�5:63�&RPSOLDQFH�
7KH�VLWH�LV�QRW�H[SHFWHG�WR�FRQWDLQ�HQYLURQPHQWDO�OLPLWDWLRQV��KRZHYHU�GHVLJQ�RI�WKH�V\VWHP�
LV�FDUULHG�RXW� LQ�DFFRUGDQFH�ZLWK�$6�1=6����������� WR�HQVXUH�FRPSOLDQFH�ZLWK�1RUWKODQG�
5HJLRQDO�&RXQFLO�5HJLRQDO�:DWHU�DQG�6RLO�3ODQ��3DUW���������DV�D�SHUPLWWHG�DFWLYLW\��
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7KH�WDEOH�EHORZ�VHWV�RXW�WKH�UHTXLUHPHQWV�RI�WKH�5:63�SHUPLWWHG�DFWLYLW\�UXOHV�IRU�SULPDU\�
WUHDWHG� HIIOXHQW� DQG� GHPRQVWUDWHV� KRZ� WKH� SURSRVHG� PDQDJHPHQW� V\VWHP� DFKLHYHV�
FRPSOLDQFH��

7KH� ORZHVW� SRLQW� RI� WKH� GLVSRVDO� V\VWHP� LV� QRW� OHVV�
WKDQ�����PHWUHV�DERYH�WKH�ZLQWHU�JURXQGZDWHU�WDEOH��

*HRWHFKQLFDO� LQYHVWLJDWLRQV� WR� ���P� GHSWK� GLG� QRW�
HQFRXQWHU� JURXQGZDWHU� ZLWKLQ� WKH� SURSRVHG� ODQG�
DSSOLFDWLRQ�DUHDV�

3ULRU�WR�EHLQJ�GLVFKDUJHG�WR�JURXQG�WKH�HIIOXHQW�LV�
WUHDWHG�WR�D�VWDQGDUG�VXFK�WKDW��
�L��WKH�ILYH�GD\�ELRFKHPLFDO�R[\JHQ�GHPDQG��%2'���
RI�DQ\�VDPSOH�WDNHQ�LV�OHVV�WKDQ�RU�HTXDO�WR����JUDPV�
SHU�FXELF�PHWUH��DQG�
�LL��WKH�WRWDO�VXVSHQGHG�VROLGV��766��FRQFHQWUDWLRQ�RI�
DQ\�VDPSOH�WDNHQ�LV�OHVV�WKDQ�RU�HTXDO�WR����JUDPV�
SHU�FXELF�PHWUH�

7KH�SURSRVHG�&OHDQVWUHDP�7;5���WUHDWPHQW�SODQW��RU�
VLPLODU�� H[FHHGV� WKH� UHTXLUHPHQWV� IRU� VHFRQGDU\�
WUHDWHG�HIIOXHQW��

1R�SDUW�RI�WKH�GLVSRVDO�DUHD�DQG�UHVHUYH�DUHD�LV�
ORFDWHG�ZLWKLQ����PHWUHV��PHDVXUHG�KRUL]RQWDOO\��RI�
DQ\�H[LVWLQJ�JURXQGZDWHU�ERUH�ORFDWHG�RQ�DQ\�RWKHU�
SURSHUW\�

1R� JURXQGZDWHU� ERUHV� IRU� SRWDEOH� ZDWHU� XVH� DUH�
LGHQWLILHG�DW�WKH�VLWH�

1R�SDUW�RI�WKH�GLVSRVDO�DUHD�DQG�UHVHUYH�DUHD�LV�
ORFDWHG�ZLWKLQ����PHWUHV��PHDVXUHG�KRUL]RQWDOO\��RI�
DQ\�VXUIDFH�ZDWHU�

7KHUH�LV�LQ�H[FHVV�RI���P�VHSDUDWLRQ�VXUIDFH�ZDWHU�

7KH�HIIOXHQW�LV�GLVFKDUJHG�LQWR�RU�RQWR�ODQG�XVLQJ�D�
GULSSHU�V\VWHP�WKDW�KDV�EHHQ�GHVLJQHG�WR�HYHQO\�
GLVWULEXWH�HIIOXHQW�DQG�WR�DYRLG�FORJJLQJ�E\�VRLO�RU�URRW�
LQWUXVLRQ�

/DQG�DSSOLFDWLRQ�RI�WKH�WUHDWHG�HIIOXHQW�LV�YLD�FRYHUHG�
VXUIDFH� SUHVVXUH� FRPSHQVDWLQJ� LUULJDWLRQ� IRU� HYHQ�
GLVWULEXWLRQ�DQG�WR�SUHYHQW�FORJJLQJ�

7KH�VHOHFWLRQ�DQG�VL]LQJ�RI�WKH�WUHDWPHQW�DQG�
GLVSRVDO�V\VWHP�KDV�EHHQ�EDVHG�RQ��
�L��WKH�YROXPH�RI�WKH�GLVFKDUJH��
�LL��WKH�DSSURSULDWH�GHVLJQ�ORDGLQJ�UDWHV�IRU�WKH�
LGHQWLILHG�VRLO�W\SH��DQG�
�LLL��KDV�WDNHQ�LQWR�DFFRXQW�DQ\�FRQVWUDLQWV�LGHQWLILHG�
E\�D�GHWDLOHG�VLWH�LQYHVWLJDWLRQ��

'HVLJQ� RI� WKH� HIIOXHQW� WUHDWPHQW� V\VWHP� KDV� EHHQ�
FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� DQG�
SURFHGXUHV� RXWOLQHG� LQ� $XVWUDOLDQ�1HZ� =HDODQG�
6WDQGDUG� ³On-site Domestic Wastewater 
Management´� �$6�1=6� ����������� ZLWK�
FRQVLGHUDWLRQ�WR�VLWH�FRQVWUDLQWV�

7KHUH� LV�QR�VXUIDFH� UXQRII�RI�DQ\�FRQWDPLQDQWV� IURP�
WKH�GLVSRVDO�DUHD��

'HVLJQ� RI� WKH� HIIOXHQW� WUHDWPHQW� V\VWHP� KDV� EHHQ�
FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� $6�1=6� ����������
XWLOLVLQJ� DSSURSULDWH� ORQJ� WHUP� DFFHSWDQFH� LUULJDWLRQ�
UDWHV�IRU�WKH�VLWH��7KH�3&',�LV�WR�EH�FRQVWUXFWHG�DV�D�
FRYHUHG� VXUIDFH� V\VWHP� OLPLWLQJ� WKH� SRWHQWLDO� IRU�
VXUIDFH�UXQRII�RI�FRQWDPLQDQWV��

7KH�GLVFKDUJH�UHVXOWV�LQ�QR�PRUH�WKDQ�PLQRU�
FRQWDPLQDWLRQ�RI�JURXQG�DQG�VXUIDFH�ZDWHU�EH\RQG�D�
���PHWUH�VHSDUDWLRQ�GLVWDQFH�PHDVXUHG�KRUL]RQWDOO\�
IURP�DQ\�SDUW�RI�WKH�GLVSRVDO�V\VWHP��RU�EH\RQG�WKH�
ERXQGDU\�RI�WKH�SURSHUW\�RQ�ZKLFK�WKH�GLVFKDUJH�LV�
WDNLQJ�SODFH��ZKLFKHYHU�LV�WKH�OHVVHU��

'HVLJQ� RI� WKH� HIIOXHQW� WUHDWPHQW� V\VWHP� KDV� EHHQ�
FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� $6�1=6� ����������
XWLOLVLQJ� DGYDQFHG� VHFRQGDU\� WUHDWPHQW� WR� UHGXFH�
FRQWDPLQDQW� ORDGLQJ�DQG� LQFUHDVH�VRLO� WUHDWPHQW�DQG�
YHJHWDWLRQ� XSWDNH�� 6SHFLILF� PLWLJDWLRQ� PHDVXUHV� IRU�
WKH�V\VWHP�DUH�LGHQWLILHG�LQ�WKLV�DVVHVVPHQW�

7KH�YROXPH�RI�HIIOXHQW�GLVFKDUJHG�GRHV�QRW�H[FHHG���
FXELF�PHWUHV�SHU�GD\��DYHUDJHG�RYHU�WKH�PRQWK�RI�
JUHDWHVW�GLVFKDUJH�

'HVLJQ� RI� WKH� HIIOXHQW� WUHDWPHQW� V\VWHP� EDVHG� RQ�
WKUHH�EHGURRP�GZHOOLQJ�ZLWK�VWDQGDUG�ZDWHU� IDFLOLWLHV�
JHQHUDWLQJ����Pñ���GD\�SHDN�GLVFKDUJH�LQ�DFFRUGDQFH�
ZLWK�$6�1=6�����������

7KH�PD[LPXP�YROXPH�RI�HIIOXHQW�GLVFKDUJH�GRHV�QRW�
H[FHHG���FXELF�PHWUHV�RYHU�DQ\����KRXU�SHULRG�

$�UHVHUYH�DUHD�HTXLYDOHQW�WR�����RI�WKH�GHVLJQ� $� ���� UHVHUYH� DUHD� RI� ��Pð� LV� DOORZHG� IRU� DQG� LV�
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GLVSRVDO�DUHD�KDV�EHHQ�DOORZHG�IRU�DQG�VHW�DVLGH� LQGLFDWHG�RQ�WKH�HQFORVHG�SODQV�

$�SURJUDPPHG�PDLQWHQDQFH�FRQWUDFW�IRU�WKH�
WUHDWPHQW�DQG�GLVSRVDO�V\VWHP�LV�HQWHUHG�LQWR��

7KH� %XLOGLQJ� &RQVHQW� IRU� WKH� RQ�VLWH� ZDVWHZDWHU�
V\VWHP�VKRXOG� LQFOXGH�D�PDLQWHQDQFH�DJUHHPHQW� IRU�
WKH�WUHDWPHQW�DQG�ODQG�DSSOLFDWLRQ�V\VWHP�

Table 1: NRC RWSP permitted activity rules for secondary treated effluent 

���� 6LWH�6SHFLILF�0LWLJDWLRQ�0HDVXUHV�
6SHFLILF�PLWLJDWLRQ�PHDVXUHV�DUH�UHFRPPHQGHG�IRU�XVH�RI�D�VHFRQGDU\�WUHDWPHQW�V\VWHP�DW�
WKH�VLWH�DQG�WKH�IROORZLQJ�VKRXOG�EH�DGKHUHG�WR�IRU�WKH�RQ�VLWH�PDQDJHPHQW�RI�ZDVWHZDWHU��

x� 7KH� V\VWHP� VKRXOG� EH� FRQVWUXFWHG� E\� D� UHJLVWHUHG� GUDLQ� OD\HU� IDPLOLDU� ZLWK� WKH�
VSHFLILF�UHTXLUHPHQWV�RI�WKLV�W\SH�RI�V\VWHP��

x� $�VHUYLFH�DJUHHPHQW�EHWZHHQ� WKH�SURSHUW\�RZQHU�DQG� WKH�VXSSOLHU�RI� WKH� WUHDWPHQW�
SODQWV� LV� HQWHUHG� LQWR� WR� HQVXUH� HIIHFWLYH� RQJRLQJ� RSHUDWLRQ� DQG� SHUIRUPDQFH�� $�
PDLQWHQDQFH�VWUDWHJ\�DQG�FRQWUDFW�IRU�WKH�V\VWHP�VKDOO�EH�SXW� LQWR�SODFH��ZKLFK�ZLOO�
LQFOXGH� SURJUDPPHG� LQVSHFWLRQV� DQG� PDLQWHQDQFH� RI� ERWK� VHFRQGDU\� WUHDWPHQW�
V\VWHPV�DQG�DSSOLFDWLRQ�DUHDV��

x� 7KH� WUHDWPHQW� SODQW� VKDOO� EH� FDSDEOH� RI� SURGXFLQJ� VHFRQGDU\� WUHDWHG� HIIOXHQW�
�&OHDQVWUHDP�7;5���RU�VLPLODU���

x� 7R� PLQLPLVH� WKH� ULVN� RI� VORSH� LQVWDELOLW\�PDVV� PRYHPHQW� DVVRFLDWHG� ZLWK� WKH� ODQG�
DSSOLFDWLRQ� DUHD� WKH� ZDVWHZDWHU� LV� WR� EH� DSSOLHG� RYHU� D� ODUJH� DUHD� DW� ORZ� UDWHV��
'XULQJ� LQVWDOODWLRQ�DQG�FRQVWUXFWLRQ�VXSHUYLVLRQ�E\�D�VXLWDEO\�TXDOLILHG�JHRWHFKQLFDO�
HQJLQHHU�VKRXOG�EH�FDUULHG�RXW��

x� 7KH� GLVSRVDO� ILHOG� VKRXOG� DOVR� EH� IHQFHG� RII� IURP� VWRFN� DQG� YHKLFOHV� WR� SUHYHQW�
GDPDJH�WR�WKH�V\VWHP��

x� 7KH� LQJUHVV� RI� VXUIDFH� ZDWHU� LQWR� WKH� ODQG� DSSOLFDWLRQ� DUHD� VKDOO� EH� FRQWUROOHG� RU�
SUHYHQWHG� E\� PHDQV� RI� D� VXUIDFH� ZDWHU� LQWHUFHSWRU� GUDLQ� FRQVWUXFWHG� XSVORSH� WR�
GLYHUW�VXUIDFH�DZD\�IURP�WKH�ODQG�DSSOLFDWLRQ�DUHD��

x� 7KH�GHVLJQ� LUULJDWLRQ� UDWH� VKRXOG� EH�GHFUHDVHG� WR� DFFRPPRGDWH� VORSLQJ� JURXQG� LQ�
DFFRUGDQFH�ZLWK�$6�1=6������������7KH�GHVLJQ�LUULJDWLRQ�UDWH�VKRXOG�EH�UHGXFHG�E\�
����IRU�VORSHV� LQ�H[FHVV�RI����DQG�����IRU�VORSHV� LQ�H[FHVV�RI����� WR�HQVXUH� WKDW�
HIIOXHQW�PLJUDWLRQ�GRZQ�VORSH�LV�WDNHQ�XS�DGHTXDWHO\�ZLWKLQ�WKH�WRS�VRLO�DQG�SODQW�URRW�
V\VWHP��

x� $� UHVHUYH� DUHD� RI� ���� LV� WR� EH� VHW� DVLGH� IRU� WKH� IXWXUH� H[WHQVLRQ� RI� WKH� ODQG�
DSSOLFDWLRQ�DUHD�LQ�DFFRUGDQFH�ZLWK�15&�5:63�IRU�VHFRQGDU\�WUHDWHG�HIIOXHQW��7KH�
SXUSRVH� RI� VHWWLQJ� DVLGH� D� UHVHUYH� DUHD� IRU� IXWXUH� H[WHQVLRQ� RI� D� ODQG� DSSOLFDWLRQ�
V\VWHP� LV� WR� DOORZ� D� IDFWRU� RI� VDIHW\� DJDLQVW� XQIRUHVHHQ� PDOIXQFWLRQ� RU� IDLOXUH��
SHUKDSV� IROORZLQJ� LQFUHDVHG� KRXVHKROG� RFFXSDQF\� RU� LQDGYHUWHQW� PLVXVH� RI� WKH�
V\VWHP��7KLV�HQVXUHV� LW� LV�SRVVLEOH� WR�SURYLGH�DGGLWLRQDO�SUH�WUHDWPHQW�RU� WR�H[WHQG�
WKH�ODQG�DSSOLFDWLRQ�V\VWHP�LI�DSSURSULDWH��

x� 7KH�ODQG�DSSOLFDWLRQ�DUHDV�VKDOO�EH�PRXQGHG�WR�VKHG�UDLQZDWHU�DQG�DUH�WR�EH�SODQWHG�
ZLWK� VXLWDEOH� KLJK� ZDWHU� XVH� YHJHWDWLRQ� WR� DLG� LQ� HYDSRWUDQVSLUDWLRQ�� 6XUIDFH�
YHJHWDWLRQ� IRU� 3&',� VKDOO� EH� SODQWV� VXFK� DV� JUDVVHV� DQG� VKUXEV� WKDW� WROHUDWH� ZHW�
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FRQGLWLRQV� DQG� KDYH� D� KLJK� HYDSRWUDQVSLUDWLRQ� FDSDFLW\�� 6XFK� SODQWLQJ� VKRXOG� EH�
VHOHFWHG�RQ�WKH�EDVLV�RI�ORFDO�H[SHULHQFH��

x� $�PD[LPXP�GLVWDQFH�RI����P�EHWZHHQ�WKH�LUULJDWLRQ�OLQHV�LQ�FOD\�VRLOV�WR�SURYLGH�DQ�
HIIHFWLYH� HYHQ� GLVWULEXWLRQ� RI� HIIOXHQW� RYHU� WKH� ZKROH� RI� WKH� GHVLJQ� DUHD� DQG� RQ�
VORSLQJ�JURXQG�DOO� LUULJDWLRQ� OLQHV�VKDOO�EH� LQVWDOOHG�DORQJ� WKH�FRQWRXU��7KH� LUULJDWLRQ�
DUHD�VKDOO�KDYH�DQ�DGHTXDWH�GHSWK�RI�QDWXUDO�JRRG�TXDOLW\�WRSVRLO��RU�LPSRUWHG�WRSVRLO�
LI�QHFHVVDU\��WR�VWRUH�WKH�DSSOLHG�HIIOXHQW�DQG�WR�VXSSRUW�WKH�JURZWK�RI�YHJHWDWLRQ�WR�
PD[LPLVH�HYDSRWUDQVSLUDWLRQ��$�PLQLPXP�WRSVRLO�GHSWK�RI�����PP�LV�UHTXLUHG��

���� 0DLQWHQDQFH�5HTXLUHPHQWV�
15&� SURYLGHV� WKH� IROORZLQJ� UHFRPPHQGHG� PDLQWHQDQFH� IRU� RQ�VLWH� ZDVWHZDWHU� V\VWHPV�
XWLOLVLQJ�VHFRQGDU\�WUHDWPHQW�SODQWV�DQG�3&',��

������ 7UHDWPHQW�3ODQW�
$OO� WUHDWPHQW�SODQWV�UHTXLUH�UHJXODU�VHUYLFH�DQG�PDLQWHQDQFH�FKHFNV�E\�D�VXLWDEO\�TXDOLILHG�
SHUVRQ�WR�HQVXUH�WKH�V\VWHP�FRQWLQXHV�WR�ZRUN�SURSHUO\��7KH�PDQXIDFWXUHU�RU�VXSSOLHU�RI�WKH�
WUHDWPHQW�SODQW�ZLOO�KDYH�D�VHUYLFH�DQG�PDLQWHQDQFH�FRQWUDFW�WKDW�PXVW�EH�HQWHUHG�LQWR�ZKHQ�
WKH�V\VWHP�LV�LQVWDOOHG��6OXGJH�ZLOO�DFFXPXODWH�LQ�WKH�YDULRXV�SDUWV�RI�WKH�WUHDWPHQW�SODQW�DQG�
VKRXOG� EH� SXPSHG� RXW� UHJXODUO\� LQ� DFFRUGDQFH� ZLWK� WKH� UHFRPPHQGDWLRQV� RI� WKH�
PDQXIDFWXUHU� RU� VXSSOLHU�� +RZ� RIWHQ� D� WUHDWPHQW� SODQW� QHHGV� WR� EH� GHVOXGJHG� GHSHQGV�
PDLQO\�RQ�WKH�QXPEHU�RI�SHRSOH�XVLQJ�LW�DQG�WKH�VL]H�RI�WKH�WDQN���

+RXVHKROG�FOHDQHUV��VWURQJ�GHWHUJHQWV�DQG�WR[LF�FKHPLFDOV�FDQ�NLOO�WKH�µJRRG¶�EDFWHULD�ZLWKLQ�
WUHDWPHQW�SODQW�V\VWHPV�DQG�RQO\�VXLWDEOH�GHWHUJHQWV�DQG�FOHDQHUV�VKRXOG�EH�XVHG�ZLWK�DQ�
RQ�VLWH� WUHDWPHQW� V\VWHP�� 7KH� XVH� RI� EOHDFK�EDVHG� SURGXFWV� VXFK� DV� ZKLWHQHUV�� QDSS\�
VRDNHUV� DQG� VWDLQ� UHPRYHUV� VKRXOG� EH� DYRLGHG�� +DUPIXO� FRPSRXQGV� VXFK� DV� DFLGV��
SHVWLFLGHV��PHGLFLQHV��SDLQW��WKLQQHUV��HQJLQH�RLO�RU�RWKHU�PDWHULDOV�VKRXOG�QRW�EH�SXW�LQWR�WKH�
WUHDWPHQW�V\VWHP�DQG�VKRXOG�EH�GLVSRVHG�RI�SURSHUO\�DW� D� ORFDO� WUDQVIHU� VWDWLRQ�RU� ODQGILOO��
/LNHZLVH�JUHDVH�RU�FRRNLQJ�RLO�VKRXOG�QRW�HQWHU�WKH�WUHDWPHQW�V\VWHP��

������ 3ODQWHG�GLVSRVDO�DUHDV�
7KLV�VHUYLFH�DQG�PDLQWHQDQFH�FRQWUDFW�VKRXOG�DOVR�FRYHU�WKH�3&',�GLVSRVDO�V\VWHP��$�ZHOO�
PDLQWDLQHG�DQG� RSHUDWLQJ� WUHDWPHQW� SODQW�ZLOO� KHOS� UHGXFH� WKH� EXLOG�XS� RI� VOLPH�ZLWKLQ� WKH�
LUULJDWLRQ�OLQHV�DQG�GULSSHUV��WKHUHE\�UHGXFLQJ�WKH�ULVN�RI�WKH�GULSSHUV�EHFRPLQJ�FORJJHG�

,I�\RX�KDYH�D�SODQWHG�LUULJDWLRQ�OLQH�GLVSRVDO�DUHD��WKHQ�WKH�SODQWV�VKRXOG�EH�ZHOO�ORRNHG�DIWHU�
WR�HQVXUH� WKDW� WKH\�GR� WKHLU� MRE� WR�PD[LPXP�HIIHFW��0DLQWHQDQFH�VKRXOG� LQFOXGH�UHSODQWLQJ�
DQG�SUXQLQJ�RI�SODQWV�WR�SURPRWH�KHDOWK\�JURZWK��

7KH�GLVSRVDO�V\VWHP�VKRXOG�EH�SURWHFWHG�E\�UHVWULFWLQJ�DFFHVV�DUHDV�RI�ODQG�WKDW�KDYH�EHHQ�
VSHFLDOO\� SODQWHG� DV� SDUW� RI� WKH� GLVSRVDO� V\VWHP��9HKLFOH� DQG� VWRFN� DFFHVV� VKRXOG� QRW� EH�
DOORZHG�DQG�GHHS�URRWLQJ�WUHHV�VKRXOG�QRW�EH�SODQWHG�RYHU�WKH�GLVSRVDO�V\VWHP��

������ 6XUIDFH�ZDWHU�FXW�RII�GUDLQV�
,I� \RXU�GLVSRVDO� V\VWHP� LV� ORFDWHG�RQ�D� VORSH��D� VXUIDFH�ZDWHU� FXW�RII�GUDLQ�ZLOO� XVXDOO\�EH�
LQVWDOOHG� DERYH� WKH� HIIOXHQW� GLVSRVDO� V\VWHP� WR� SUHYHQW� VWRUPZDWHU� UXQRII� IURP� WKH� VORSH�
HQWHULQJ� WKH�GLVSRVDO�DUHD��$OO�VXUIDFH�ZDWHU�FXW�RII�GUDLQV�QHHG� WR�EH�PDLQWDLQHG� WR�PDNH�
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VXUH�WKH\�ZRUN�SURSHUO\��7KLV�PD\�LQFOXGH�UHPRYLQJ�H[FHVV�JUDVV�RU�SODQW�JURZWK�IURP�WKH�
GUDLQV�DQG�PDNLQJ�VXUH�WKHUH�DUH�QR�RWKHU�REVWUXFWLRQV�WR�SUHYHQW�WKH�IUHH�IORZ�RI�ZDWHU��

3ULRU�WR�ZLQWHU��LW�LV�D�JRRG�LGHD�WR�JLYH�DOO�VXUIDFH�ZDWHU�FXW�RII�GUDLQV�D�TXLFN�YLVXDO�FKHFN�
DQG� WR�FDUU\�RXW�DQ\� UHTXLUHG�PDLQWHQDQFH�DV�VRRQ�DV�SRVVLEOH�� ,I� D�VXUIDFH�ZDWHU�FXW�RII�
GUDLQ� LV�QRW�ZRUNLQJ�SURSHUO\�� WKH�H[FHVV�VWRUPZDWHU�HQWHULQJ� WKH�GLVSRVDO�DUHD�ZLOO� FDXVH�
IDLOXUH�RI�WKH�GLVSRVDO�V\VWHP�DQG�UHVXOW�LQ�HIIOXHQW�IORZLQJ�GRZQ�WKH�VORSH�� �
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��� 67250:$7(5�0$1$*(0(17�

���� ([LVWLQJ�'UDLQDJH�
([LVWLQJ� VXUIDFH� ZDWHU� UXQRII� IRUP� WKH� GULYHZD\� LV� FROOHFWHG� LQ� URDGVLGH� WDEOH� GUDLQV� IRU�
FRQYH\DQFH� WR� WKH� EDVH� RI� WKH� VORSH� ZKHUH� LW� GLVFKDUJHV� WR� JURXQG� VXUIDFH�� $� FXOYHUW� LV�
SUHVHQW�LQ�WKH�XSSHU�SDUWV�RI�WKH�GULYHZD\�ZKLFK�GUDLQV�XQGHU�WKH�FDUULDJHZD\�LQWR�SURSRVHG�
ORW� �� ZLWK� D� FRQFHQWUDWHG� GLVFKDUJH� WR� JURXQG� VXUIDFH�� *HQHUDO� VXUIDFH� ZDWHU� UXQRII� LV�
FRQYH\HG�VRXWK�IROORZLQJ�WKH�QDWXUDO�WRSRJUDSK\�YLD�RYHUODQG�VXUIDFH�IORZ�ZKHUH�LW�FROOHFWV�
LQ�WKH�6WDWH�+LJKZD\�URDGVLGH�GUDLQDJH�V\VWHP��

���� 3URSRVHG�'UDLQDJH�
7KH� H[LVWLQJ� GUDLQDJH� V\VWHP� ZLOO� QRW� EH� DOWHUHG� E\� WKH� IRUPDWLRQ� RI� WKH� VXEGLYLVLRQ� DQG�
VXUIDFH�ZDWHU�UXQRII�IURP�WKH�GHYHORSHG�VLWH�ZLOO�EH�GLUHFWHG�WR�WKH�6WDWH�+LJKZD\�GUDLQDJH�
V\VWHP� WR� UHSOLFDWH� FXUUHQW� IORZ� SDWKV� DV� PXFK� DV� SRVVLEOH� ZKLOH� DFKLHYLQJ� WKH� ZDWHU�
TXDQWLW\�DQG�TXDOLW\�REMHFWLYHV�RI�:'&�((6��

6WRUPZDWHU�PDQDJHPHQW�IRU�WKH�VLWH�ORRNV�WR�PDLQWDLQ�WKH�H[LVWLQJ�GUDLQDJH�IORZ�SDWKV�ZKLOH�
SURYLGLQJ�VXLWDEOH�V\VWHPV�IRU�FROOHFWLQJ�DQG�WUHDWLQJ�VXUIDFH�UXQRII�IRUP�WKH�YHKLFOH�DFFHVV�
URXWHV��:'&�((6� VWRUPZDWHU� REMHFWLYHV� DUH� DFKLHYHG� E\� SURYLGLQJ� VZDOH� GUDLQV� DQG� GU\�
EDODQFLQJ�SRQGV�IRU�DWWHQXDWLRQ�RI�WKH�52:�VXUIDFH�ZDWHU�UXQRII���

)RU� GHYHORSPHQW� RI� WKH� ORWV�� LQGLYLGXDO� RQ�VLWH� DWWHQXDWLRQ� ZLOO� EH� UHTXLUHG� DW� WKH� WLPH� RI�
%XLOGLQJ�&RQVHQW�WR�HQVXUH�:'&�((6�UHTXLUHPHQWV�DUH�PHW��7KH�DWWHQXDWHG�VWRUPZDWHU�LV�
WR�GLVFKDUJH�LQ�D�FRQWUROOHG�PDQQHU�YLD�D�OHYHO�VSUHDGHU�RXWOHW�WR�HQVXUH�DQ�DFFHSWDEOH�UDWH�
RI�GLVSHUVHG�GLVFKDUJH�DW�WKH�ERXQGDU\��

$OO�VWRUPZDWHU�FUHDWHG�IURP�WKH�QHZO\�IRUPHG�LPSHUPHDEOH�VXUIDFHV�VKRXOG�EH�FROOHFWHG�DQG�
SLSHG�DZD\�IURP�WKH�EXLOGLQJ�VLWHV�IRU�GLVSRVDO�LQ�D�UHVSRQVLEOH�PDQQHU�WR�SUHYHQW�HURVLRQ��
6XUIDFH� ZDWHU� UXQRII� VKRXOG� QRW� GLVFKDUJH� DERYH� RQ�VLWH� ZDVWHZDWHU� GLVSRVDO� ILHOGV�� 7KH�
H[LVWLQJ� FXOYHUW� WKDW� GUDLQV� LQWR� /RW� �� VKRXOG� EH� UHPRYHG� RU� UHGLUHFWHG� WR� HQVXUH�
FRQFHQWUDWHG� IORZV� GR� QRW� GLVFKDUJH� DERYH� WKH� EXLOGLQJ� SODWIRUP� DQG� UXQRII� VKRXOG� EH�
FRQYH\HG� WR� WKH� EDVH� RI� WKH� VORSH� LQ� D� UHVSRQVLEOH�PDQQHU� IRU� DWWHQXDWLRQ�� 6LPLODUO\� WKH�
URDGVLGH� WDEOH�GUDLQ� WKDW� LV�FXUUHQWO\�GLUHFWHG� WKURXJK�/RW���VKRXOG�EH�UHGLUHFWHG�DORQJ� WKH�
FDUULDJHZD\�IRU�FRQYH\DQFH�RI�UXQRII�WR�WKH�SURSRVHG�GU\�EDODQFLQJ�DW�WKH�EDVH�RI�WKH�VORSH��

1R� HYLGHQFH� RI� HURVLRQ� ZDV� LGHQWLILHG� DW� WKH� VLWH�� KRZHYHU� IXUWKHU� FRQFHQWUDWLRQ� RI�
VWRUPZDWHU� IORZV�DQG� ODFN�RI� YHJHWDWLRQ�SRVW�GHYHORSPHQW�PD\�FDXVH�HURVLRQ�RI�H[SRVHG�
DUHDV�LI�QRW�SURWHFWHG��

���� :DWHU�4XDQWLW\�7UHDWPHQW�
3URSRVHG�/RWV�����DUH� OHVV� WKDQ��KD�DQG�UXQRII� IURP�WKH�GHYHORSHG�VLWH� LV� WR�EH� OHVV� WKDQ�
����RI� WKH�H[LVWLQJ�VLWH� LQFOXGLQJ�DQ�DOORZDQFH�RI����� IRU� FOLPDWH�FKDQJH� IRU�D�����\HDU�
UDLQIDOO�HYHQW��7KH�PRVW�FRQYHQLHQW�PHDQV� WR�DFKLHYH� WKLV� LV� WR�FROOHFW� URRI� UXQRII� IURP�WKH�
QHZ�EXLOGLQJV�DQG�GLUHFW�WR�DQ�DERYH�JURXQG�DWWHQXDWLRQ�WDQN�ZKHUH�LW�LV�UHOHDVHG�DW�D�VORZHU�
UDWH� WR� WKH� GRZQVWUHDP� VWRUPZDWHU� GUDLQDJH� V\VWHP�� 7KLV� PHWKRG� FDQ� DOVR� EH� XVHG� WR�
FRPSHQVDWH�IRU�RWKHU�LPSHUYLRXV�VXUIDFHV�ZKLFK�FDQQRW�EH�UHDGLO\�FROOHFWHG�DQG�DWWHQXDWHG�
�L�H�� GULYHZD\V�� SDYHG� DUHDV�� SDWKV��� $OORZLQJ� IRU� D� ���Pð� URRI� DUHD� LW� LV� OLNHO\� WKDW�
DWWHQXDWLRQ� VWRUDJH�EHWZHHQ������Pñ�ZLOO� EH� UHTXLUHG��+RZHYHU�:'&�HQFRXUDJHV� WKH� UH�
XVH� RI� VWRUPZDWHU� DV� D� PHDQV� RI� DWWHQXDWLRQ� DQG� UHFRJQLVHV� WKDW� URRI� ZDWHU� WDQNV� FDQ�
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SURYLGH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�VWRUPZDWHU�DWWHQXDWLRQ��3URYLGLQJ�D�URRI�ZDWHU�WDQN�VL]HG�
�������OLWUHV��:'&�DOORZV�D�����UHGXFWLRQ�LQ�WKH�UHTXLUHG�DWWHQXDWLRQ�YROXPH��

'HVLJQ�RI� WKH�VWRUPZDWHU�PDQDJHPHQW� IRU� WKH�VXEGLYLVLRQ�5LJKW�RI�:D\�DFFHVV�KDV�EHHQ�
FDUULHG� RXW� LQ� DFFRUGDQFH� ZLWK� :'&� ((6�� 2I� SDUWLFXODU� UHOHYDQFH� LV� WKH� UHTXLUHPHQW� WR�
UHGXFH�VWRUPZDWHU�UXQRII�IURP�LQFUHDVHG�LPSHUYLRXV�DUHDV�IRU�WKH�FULWLFDO�GHVLJQ�HYHQWV���\U�
	� ���\U� $5,�� LQFOXGLQJ� ���� FOLPDWH� FKDQJH� WR� OHVV� WKDQ� ���� RI� WKH� SUHGHYHORSPHQW�
GLVFKDUJH��$QDO\VLV�KDV�EHHQ�FRQGXFWHG�ZLWK�D�K\GURORJLFDO�PRGHO�EXLOW�XVLQJ�WKH�PRGLILHG�
6&6�PHWKRG��LQ�DFFRUGDQFH�ZLWK�$5&�73����DQG�15&6�75����7\SH��$�UDLQIDOO�GLVWULEXWLRQ��
DV�SHU�:'&�((6��5DLQIDOO�GDWD�LV�VRXUFHG�IURP�1,:$�+,5'6�Y���

0RGHO�SDUDPHWHUV�IRU�WKH�GHVLJQ�DUH�GHWDLOHG�EHORZ��

x� 6RLO�FDWHJRU\� �&�
x� /DQG�FRYHU� �SDVWXUH�JUDVVODQG�
x� 6&6�&1� �����SUH�GHYHORSPHQW�±�:'&�((6�7DEOH������
x� 6&6�&1� �����LPSHUYLRXV�DUHDV�±�:'&�((6�7DEOH������
x� 7LPH�RI�&RQFHQWUDWLRQ� ����PLQ�SUH�GHYHORSPHQW����PLQ�SRVW�GHYHORSPHQW�
x� �\U�$5,���KU�'HSWK� ����PP�
x� ���\U�$5,���KU�'HSWK� ����PP�
x� &OLPDWH�FKDQJH� �����LQFUHDVH�LQ�UDLQIDOO�GHSWK�

�
7KH�QHZ�52:�FRQVWUXFWHG�ZLWKLQ�/RW���IDOOV�WR�WZR�GLIIHUHQW�FDWFKPHQWV��$OORZLQJ�IRU�D��P�
ZLGH� VHDOHG� IRUPDWLRQ� ZLWK� ���Pð� IDOOLQJ� QRUWKHDVW� DQG� ���Pð� IDOOLQJ� VRXWKZHVW� LQ�
FRQMXQFWLRQ�ZLWK� WKH� H[LVWLQJ� VHDOHG� GULYHZD\�ZKLFK� LV� WR� EH� XSJUDGHG�JLYHV� WKH� IROORZLQJ�
FDWFKPHQW�FKDUDFWHULVWLFV��

x� &DWFKPHQW�����([LVWLQJ�LPSHUYLRXV�DUHD� ����Pð��GULYHZD\��
3URSRVHG�LPSHUYLRXV�DUHD� ���Pð��GULYHZD\��
3URSRVHG�LPSHUYLRXV�DUHD� ����Pð��/RW���52:��

x� &DWFKPHQW�����3URSRVHG�LPSHUYLRXV�DUHD� ����Pð��/RW���52:��

������ &DWFKPHQW���
&DWFKPHQW���LQFOXGHV�SDUW�RI�WKH�QHZ�52:�DFFHVV�DQG�WKH�H[LVWLQJ�GULYHZD\�ZKLFK�GUDLQV�
WR� WKH� QRUWKHDVW� RI� WKH� VXEGLYLVLRQ� VLWH� DW� WKH� H[LVWLQJ� YHKLFOH� FURVVLQJ�� 7KH� SURSRVHG�
GHYHORSPHQW� FUHDWHV� DQ� DGGLWLRQDO� ���Pð� RI� LPSHUYLRXV� DUHD� IRU� VHDOHG� YHKLFOH� DFFHVV� LQ�
DGGLWLRQ� WR� WKH� H[LVWLQJ� ���Pð� RI� GULYHZD\�� ,W� LV� SURSRVHG� WR� GLUHFW� WKH� UXQRII� IURP� WKLV�
FDWFKPHQW�YLD�URDGVLGH�VZDOH�GUDLQV�DQG�HURVLRQ�SURWHFWHG�FKDQQHOV�WR�D�GU\�EDODQFLQJ�SRQG�
DGMDFHQW� WR� WKH� VXEGLYLVLRQ� HQWUDQFH�� 7KH� FDWFKPHQW� KDV� EHHQ�PRGHOOHG� DV� WZR� VHSDUDWH�
LPSHUYLRXV� DUHDV� ZLWK� WKH� WRWDO� FRPELQHG� 52:� SURGXFLQJ� WKH� IROORZLQJ� SHDN� GLVFKDUJH�
DWWULEXWHV�DQG�UHTXLUHPHQWV��

� 3UH�3HDN��O�V�� 3RVW�3HDN��O�V�� 3RVW�3HDN�$WWHQXDWHG��O�V��
��\U�$5,� ���� ����� ����
����\U�$5,� ����� ����� �����

Table 2: Pre and Post development peak discharge 

7KH� DWWHQXDWLRQ� YROXPH� UHTXLUHG� WR� DFKLHYH� WKH� UXQ�RII� UHTXLUHPHQWV� GHWDLOHG� DERYH� LV�
LQFOXGHG�LQ�WKH�HQFORVHG�FDOFXODWLRQV�DQG�LQGLFDWHV���Pñ�RI�OLYH�VWRUDJH�ZLOO�EH�UHTXLUHG��7KLV�
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LV�DFKLHYHG�E\�SURYLGLQJ���Pð�[����P�GHHS�GU\�EDODQFLQJ�EDVLQ�DGMDFHQW�WR�WKH�52:�DFFHVV�
DW�WKH�HQWUDQFH�WR�WKH�VLWH��

7KH� UHVWULFWHG� IORZ� RXWOHW� IURP� WKH� EDODQFLQJ� EDVLQ� FDQ� EH� IRUPHG� XVLQJ� D� FRQYHQWLRQDO�
FRQFUHWH�FKDPEHU�ZLWK�GXDO�RULILFH�RXWOHW�GLVFKDUJLQJ�WR�WKH�GRZQVWUHDP�V\VWHP��$�ORZ�OHYHO�
���PP�RULILFH�DQG�D����PP�KLJK�OHYHO�RULILFH�VHW����PP�DERYH�WKH�ORZHU�ZLOO�EH�VXLWDEOH�
IRU�XVH��7KH� IORZ�FRQWURO�FKDPEHU�RXWOHW�ZLOO�GUDLQ�YLD�D������X39&�SLSH� IRU�GLVFKDUJH� WR�
JURXQG�YLD�D�VXLWDEO\�VL]HG�IORZ�GLVSHUVDO�WUHQFK�RU�OHYHO�VSUHDGHU��

������ &DWFKPHQW���
&DWFKPHQW� �� LQFOXGHV� SDUW� RI� WKH� QHZ�52:�DFFHVV�ZKLFK� GUDLQV� WR� WKH� VRXWKZHVW� RI� WKH�
VXEGLYLVLRQ�VLWH� WRZDUGV�SURSRVHG�/RW����7KH�SURSRVHG�GHYHORSPHQW�FUHDWHV�DQ�DGGLWLRQDO�
���Pð�RI�LPSHUYLRXV�DUHD�IRU�VHDOHG�YHKLFOH�DFFHVV��,W�LV�SURSRVHG�WR�GLUHFW�WKH�UXQRII�IURP�
WKLV�FDWFKPHQW�YLD�URDGVLGH�VZDOH�GUDLQV�DQG�HURVLRQ�SURWHFWHG�FKDQQHOV�WR�D�GU\�EDODQFLQJ�
SRQG�DGMDFHQW�WR�WKH�VXEGLYLVLRQ�HQWUDQFH��7KH�FDWFKPHQW�KDV�EHHQ�PRGHOOHG�ZLWK�WKH�52:�
SURGXFLQJ�WKH�IROORZLQJ�SHDN�GLVFKDUJH�DWWULEXWHV�DQG�UHTXLUHPHQWV��

� 3UH�3HDN��O�V�� 3RVW�3HDN��O�V�� 3RVW�3HDN�$WWHQXDWHG��O�V��
��\U�$5,� ���� ���� ����
����\U�$5,� ���� ���� �����

Table 3: Pre and Post development peak discharge 

7KH� DWWHQXDWLRQ� YROXPH� UHTXLUHG� WR� DFKLHYH� WKH� UXQ�RII� UHTXLUHPHQWV� GHWDLOHG� DERYH� LV�
LQFOXGHG�LQ�WKH�HQFORVHG�FDOFXODWLRQV�DQG�LQGLFDWHV���Pñ�RI�OLYH�VWRUDJH�ZLOO�EH�UHTXLUHG��7KLV�
LV� DFKLHYHG� E\� SURYLGLQJ� ��Pð� [� ���P� GHHS� GU\� EDODQFLQJ� EDVLQ� DW� WKH� HQG� RI� WKH� 52:�
DFFHVV�ZLWKLQ�SURSRVHG�/RW����

7KH� UHVWULFWHG� IORZ� RXWOHW� IURP� WKH� EDODQFLQJ� EDVLQ� FDQ� EH� IRUPHG� XVLQJ� D� FRQYHQWLRQDO�
FRQFUHWH�FKDPEHU�ZLWK�GXDO�RULILFH�RXWOHW�GLVFKDUJLQJ�WR�WKH�GRZQVWUHDP�V\VWHP��$�ORZ�OHYHO�
���PP�RULILFH�DQG�D����PP�KLJK�OHYHO�RULILFH�VHW����PP�DERYH�WKH�ORZHU�ZLOO�EH�VXLWDEOH�
IRU�XVH��7KH� IORZ�FRQWURO�FKDPEHU�RXWOHW�ZLOO�GUDLQ�YLD�D������X39&�SLSH� IRU�GLVFKDUJH� WR�
JURXQG�YLD�D�VXLWDEO\�VL]HG�IORZ�GLVSHUVDO�WUHQFK�RU�OHYHO�VSUHDGHU��

���� :DWHU�4XDOLW\�7UHDWPHQW�
&RQWDPLQDQWV� RI� FRQFHUQ� IURP� WUDIILFNHG� DUHDV� DUH� =LQF� DQG� &RSSHU�� VHGLPHQW� DQG�
SHWUROHXP�K\GURFDUERQV��73+���,W� LV�SURSRVHG�WKDW�ZDWHU�TXDOLW\�REMHFWLYHV�ZLOO�EH�PHW�ZLWK�
ORZ� LPSDFW�GUDLQDJH�VROXWLRQV�FRPSULVLQJ�VKDOORZ� URDG�VLGH�YHJHWDWHG�VZDOHV��7KH�RYHUDOO�
FRQFHSW�RI�D�YHJHWDWHG�VZDOH�LV�WR�VORZ�VWRUPZDWHU�IORZV��FDSWXUH�VRPH�FRQWDPLQDQWV��DQG�
DOORZ� IRU�VRPH�UHGXFWLRQ� LQ� WKH� WRWDO�YROXPH�RI� UXQRII��7KH�SDVVDJH�RI�VWRUPZDWHU� WKURXJK�
YHJHWDWHG�VZDOHV�XWLOLVHV�D�QXPEHU�RI� SK\VLFDO�� FKHPLFDO��DQG�ELRORJLFDO� IDFWRUV� WR� UHGXFH�
VWRUPZDWHU�FRQWDPLQDQWV��3ULPDULO\�WKLV�ZLOO�EH�DFKLHYHG�WKURXJK�WKH�SURFHVV�RI��

x� 3K\VLFDO� ILOWUDWLRQ� E\� WKH� GHQVH� YHJHWDWLRQ�ZKLFK� DOVR� LPSURYHV� UHWHQWLRQ� RI� VHWWOHG�
PDWHULDO�

x� ,QILOWUDWLRQ�YLD�JUDYHO�WUHQFK�XQGHU�GUDLQ��VZDOH�VORSHV�OHVV�WKDQ�����
x� &KHPLFDO� SURFHVVHV� LQFOXGLQJ� FRPSOH[LQJ�� DGVRUSWLRQ� DQG� FRQYHUVLRQ� RI� VROXEOH�

FRQWDPLQDQWV�WR�LQVROXEOH�IRUPV��
x� 8SWDNH�RI�QXWULHQWV�DQG�FRQWDPLQDQWV�E\�VZDOH�YHJHWDWLRQ�
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6XUIDFH�UXQRII� IURP�WKH�52:�DFFHVV� WR� WKH� ORWV�ZLOO�EH�GLUHFWHG�YLD�VKHHW� IORZ�WR� WKH�URDG�
VLGH�VZDOH�GUDLQV�ZKHUH�LW�ZLOO�DFFXPXODWH�IRU�WUHDWPHQW�YLD�WKH�DERYH�PHQWLRQHG�SURFHVVHV��
7KH�VZDOH�ZLOO�DOVR�DFW�DV�D�FRQYH\DQFH�V\VWHP�IRU�GLUHFWLQJ�WKH�UXQRII�WR�WKH�GU\�EDODQFLQJ�
SRQG�ORFDWLRQV��

&DOFXODWLRQV� LQFOXGHG� LQ� $SSHQGL[� �� LQGLFDWH� WKDW� WKH� WUHDWPHQW� FDSDFLW\� RI� D� ���P� ZLGH�
VZDOH�GUDLQ�H[FHHGV�WKH�ZDWHU�TXDOLW\�UHTXLUHPHQWV�IRU�WKH����P�ZLGH�YHKLFOH�DFFHVV�UXQRII��
$�WUDGLWLRQDO�WUDSH]RLGDO�SURILOH�ZLWK����P�ZLGH�EDVH�DQG�VLGH�VORSHV�RI�����WR�IDFLOLWDWH�HDV\�
PDLQWHQDQFH� LV� VXLWDEOH� IRU� XVH�� 7KH� ORQJLWXGLQDO� JUDGLHQW� RI� WKH� VZDOHV� YDULHV� DORQJ� WKH�
OHQJWK�RI�SDYHPHQW�DQG�VORSHV�JUHDWHU�WKDQ����ZLOO�UHTXLUH�D�VHULHV�RI�FKHFN�GDPV�WR�UHGXFH�
IORZ�YHORFLWLHV�SOXV�DGHTXDWH�HURVLRQ�FRQWURO�DQG�HQHUJ\�GLVVLSDWLRQ��

0DLQWHQDQFH�RI�WKH�VZDOH�V\VWHPV�ZLOO�EH�UHTXLUHG�WR�HQVXUH�WKDW�WKH\�IXQFWLRQ�DV�LQWHQGHG�
ZLWK�WKH�SULPDU\�REMHFWLYHV�EHLQJ�D�GHQVH�PDW�RI�YHJHWDWLRQ�DQG�D�VZDOH�IUHH�RI�REVWUXFWLRQV�
VXFK� DV� OHDI� OLWWHU� DQG� VLJQLILFDQW� GHSRVLWV� RI� VHGLPHQW�� +RPHRZQHUV� VKRXOG� DOVR� EH�
GLVFRXUDJHG�IURP�FXWWLQJ�WKH�JUDVV�WRR�VKRUW��

7KH�VZDOHV�DUH�WR�EH�IXOO\�VWDELOLVHG�SULRU�WR�DFFHSWLQJ�VWRUPZDWHU�UXQRII�WR�UHGXFH�FKDQQHO�
HURVLRQ�SRWHQWLDO�� ,W�PD\�EH�QHFHVVDU\� WR�SURYLGH�DGGLWLRQDO�SURWHFWLYH�PHDVXUHV�XQWLO�VXFK�
WLPH�DV�WKH�YHJHWDWLRQ�LV�IXOO\�HVWDEOLVKHG��

5RRI�UXQRII�GRHV�QRW�UHTXLUH�ZDWHU�TXDOLW\�WUHDWPHQW�RQ�WKH�EDVLV�WKDW�H[SRVHG�JDOYDQLVHG�RU�
FRSSHU� URRILQJ�PDWHULDO� LV� QRW� XVHG��:KHUH� SRVVLEOH� URRI� UXQRII� IURP� LQGLYLGXDO� KRXVH� ORWV�
VKDOO�QRW�GLVFKDUJHG�GLUHFWO\�WR�WKH�VZDOH�GUDLQV��

���� 2YHUODQG�)ORZ�3DWKV�
:KHUH�WKH�FDSDFLW\�RI�WKH�SULPDU\�GUDLQDJH�V\VWHPV�DUH�H[FHHGHG�RU�WKHUH�DUH�EORFNDJHV��
RYHUODQG�IORZ�SDWKV��2/)3��ZLOO�EH�SURYLGHG�WR�HQVXUH�WKH�VXUIDFH�ZDWHU�LV�FRQYH\HG�DZD\�
IURP�EXLOGLQJ� VLWHV�� 7KH�EXLOGLQJ� VLWHV� DUH�ZHOO� HOHYDWHG� DERYH� WKH�52:�DFFHVV� ORFDWLRQV�
DQG�VXUIDFH�UXQRII� LV�GLUHFWHG�DZD\�DQG�GRZQVORSH� IURP�WKH�QRPLQDWHG�EXLOGLQJ�SODWIRUPV��
7KH�YHKLFOH�DFFHVV�LV�WR�EH�GHVLJQHG�WR�HQVXUH�WKDW�VXFK�IORZ�ZLOO�QRW�RYHUIORZ�RQWR�DGMDFHQW�
SURSHUWLHV� DQG� EXLOGLQJV� DUH� WR� EH� FRQVWUXFWHG� WR� HQVXUH� DGHTXDWH� IUHHERDUG� DERYH� WKH�
2/)3� LQ� DFFRUGDQFH� ZLWK�:'&� ((6�� 3URSRVHG� RYHUODQG� IORZ� SDWKV� DUH� LQFOXGHG� RQ� WKH�
SODQV�LQ�$SSHQGL[������

*OREDOO\�� WKH� H[LVWLQJ� RYHUODQG� IORZ� SDWKV� GLVFKDUJLQJ� WR� WKH� 6WDWH� +LJKZD\� URDGVLGH�
GUDLQDJH�QHWZRUN�ZLOO�EH�PDLQWDLQHG��

���� )ORRG�6XVFHSWLEOH�$UHDV�
1HLWKHU�:KDQJDUHL� 'LVWULFW� &RXQFLO� QRU� 1RUWKODQG� 5HJLRQDO� &RXQFLO� KD]DUG�PDSV� LQGLFDWH�
IORRG�VXVFHSWLEOH�DUHDV�ORFDWHG�DW�WKH�EXLOGLQJ�VLWH�DQG�JLYHQ�WKH�VLWH�WRSRJUDSK\�WKH�EXLOGLQJ�
VLWH� LV�QRW�H[SHFWHG� WR�EH� IORRG�VXVFHSWLEOH��7KH�EXLOGLQJ�VLWHV�PD\�KRZHYHU� UHFHLYH�VKHHW�
IORZ� UXQRII� IURP� WKH�VORSLQJ�JURXQG�XSVORSH�RI� WKH� ORWV�DQG�VKRXOG�EH�JLYHQ�FRQVLGHUDWLRQ�
ZKHQ�GHYHORSLQJ�WKH�KRXVH�VLWHV��� �
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��� $&&(66�$55$1*(0(176�

���� 'HVLJQ�6WDQGDUGV�
7KH�GHVLJQ�RI� WKH�DFFHVV� LV�EDVHG�RQ�:'&�((6�ZLWK�FRQVLGHUDWLRQ� WR� ORZ� LPSDFW�GHVLJQ��
/RZ� LPSDFW� GHVLJQ� LV� D� FRQFHSW� ZKHUHE\� ODQG� GHYHORSPHQW� PLQLPLVHV� WKH� HIIHFW� RI�
VWRUPZDWHU� UXQRII� DQG� DVVRFLDWHG� FRQWDPLQDQWV� WKDW� SROOXWH� WKH� GRZQVWUHDP� HQYLURQPHQW�
VXFK� DV� ULYHUV�� ODNHV� DQG� RFHDQV�� 7KH� DGRSWLRQ� RI� ORZ� LPSDFW� GHVLJQ� SULQFLSOHV� VXFK� DV�
PLQLPLVLQJ� LPSHUYLRXV� VXUIDFHV� DQG� PDLQWDLQLQJ� GLVSHUVHG� IORZ� FDQ� FRQWULEXWH� WR� D� PRUH�
VXVWDLQDEOH�DSSURDFK�IRU�VLWH�GHVLJQ�DQG�GHYHORSPHQW��

7KH�VXEGLYLVLRQ�VLWH�LV�DFFHVVHG�YLD�DQ�H[LVWLQJ�YHKLFOH�FURVVLQJ�DQG�VHDOHG�GULYHZD\�IURP�
WKH� HQG� RI� +DZNHQ� 5RDG� WKDW� SUHVHQWO\� VHUYLFHV� WKH� H[LVWLQJ� UHVLGHQWLDO� GZHOOLQJ�� 7KH�
H[LVWLQJ�YHKLFOH�FURVVLQJ�ZLOO�EH�XSJUDGHG�WR�FRPSO\�ZLWK�:'&�((6�UHTXLUHPHQWV�IRU�DFFHVV�
WR� VL[� UHVLGHQWLDO� ORWV�� 7KH� GULYHZD\� LV� WR� EH� XSJUDGHG� WR� IDFLOLWDWH� UHVLGHQWLDO� DFFHVV� WR�
SURSRVHG�ORW�����DQG�LW�LV�H[SHFWHG�WKDW�D�&DWHJRU\�'�SULYDWHZD\�ZLOO�EH�VXLWDEOH�IRU�XVH��

$�QHZ�52:�DFFHVV�LV�WR�EH�IRUPHG�IURP�WKH�YHKLFOH�FURVVLQJ�YLD�SURSRVHG�/RW���WR�VHUYLFH�
/RWV� ���� DQG� LW� LV� H[SHFWHG� WKDW� D� &DWHJRU\� '� SULYDWHZD\� ZLOO� EH� VXLWDEOH� IRU� XVH�� $W� WKH�
HQWUDQFH�WR�WKH�VXEGLYLVLRQ��D�VKRUW�OHQJWK�RI�WKH�52:��(DVHPHQW�$��ZLOO�VHUYLFH�VL[�ORWV�DQG�
D�&DWHJRU\�*�52:�LV�FRQVLGHUHG�VXLWDEOH�IRU�XVH��

7KH�IROORZLQJ�IRUPDWLRQ�VWDQGDUGV�DUH�H[SHFWHG�IRU�XVH�DW�WKH�VLWH��

1XPEHU�RI�ORWV� :'&�&DWHJRU\� &DUULDJHZD\�ZLGWK� 6HDO�ZLGWK� 6XUIDFLQJ�

�� &��DOW�� ���P� ���P� &KLS�VHDO�

���� '� ���P� ���P� &KLS�VHDO�

���� *� ���P� ���P� &KLS�VHDO�

Table 4: ROW access formation standard 

7KH�SULYDWH�ZD\�ZLGWK�VKDOO�EH�VXIILFLHQW�WR�HQVXUH�WKDW�WKH�URDG�EHUPV�DUH�ZLGH�HQRXJK�WR�
FRQWDLQ� DQ\� UHTXLUHG� FXW�ILOO� EDWWHUV�� VZDOH� GUDLQV� DQG� VHUYLFHV�ZLWKLQ� WKH� DFFHVV� FRUULGRU��
7KH� DFFHVV� DOLJQPHQWV� DUH� W\SLFDOO\� DW� JHQWOH� WR� PRGHUDWH� JUDGHV�� 7KH� PD[LPXP�
SHUPLVVLEOH�JUDGLHQW�VSHFLILHG�LQ�:'&�((6�IRU�UXUDO�SULYDWH�DFFHVV�ZD\V�LV���LQ�������������
KRZHYHU�LW�LV�UHFRPPHQGHG�WKDW�PD[LPXP�JUDGHV�RI���LQ���EH�SURYLGHG�DQG�LW�LV�DQWLFLSDWHG�
WKDW�WKLV�FDQ�EH�UHDGLO\�DFKLHYHG�DW�WKH�VLWH��

���� 6WUXFWXUDO�'HVLJQ�
,W�LV�DQWLFLSDWHG�WKDW�WKH�52:�SDYHPHQW�DQG�YHKLFOH�FURVVLQJV�ZLOO�EH�IRUPHG�IURP�D�IOH[LEOH�
XQERXQG� JUDQXODU� SDYHPHQW� ZLWK� FKLS� VHDO� VXUIDFLQJ�� &RQYHQWLRQDO� VXE�EDVH� PDWHULDOV�
FRPSULVLQJ�*$3���DQG�$3���DUH�FRQVLGHUHG�VXLWDEOH�IRU�XVH�DW�WKH�VLWH�LQ�DFFRUGDQFH�ZLWK�
:'&�((6��

7KH� VWUXFWXUDO� GHVLJQ� RI� WKH� SDYHPHQW� VKRXOG�EH� FDUULHG� RXW� WR� HQVXUH� WKH� SDYHPHQW� KDV�
VXIILFLHQW� FDSDFLW\� WR� DFFRPPRGDWH� WKH� DQWLFLSDWHG� WUDIILF� YROXPHV�� 7KH� HPSLULFDO� RU�
PHFKDQLVWLF� GHVLJQ� PHWKRG� IRU� IOH[LEOH� SDYHPHQWV� WR� $XVWURDGV� JXLGHOLQHV� LV� FRQVLGHUHG�
DSSURSULDWH�IRU�XVH�DW�WKLV�GHYHORSPHQW��
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'HWDLOHG� GHVLJQ� RI� WKH� URDG� SDYHPHQW� VKRXOG� EH� FDUULHG� RXW� E\� D� &KDUWHUHG� 3URIHVVLRQDO�
(QJLQHHU�ZLWK�VXLWDEOH�JHRWHFKQLFDO�H[SHULHQFH��$Q\�ILOOLQJ�WR�EH�FDUULHG�RXW�LQ�WKH�IRUPDWLRQ�
RI� WKH�52:�DFFHVV� VKRXOG� EH� WHVWHG� DQG� FHUWLILHG� E\� D�&KDUWHUHG�3URIHVVLRQDO�(QJLQHHU��
:KHUH�UHTXLUHG��WKH�H[LVWLQJ�GULYHZD\�IRUPDWLRQ�FDQ�EH�LQFRUSRUDWHG�LQWR�WKH�52:�DFFHVV��
ZLWK�FKHFNLQJ�RXW�RI�WKH�VKRXOGHU�DQG�ORFDOLVHG�ZLGHQLQJ�FDUULHG�RXW�DV�UHTXLUHG�WR�DFKLHYH�
WKH�UHTXLUHG� IRUPDWLRQ�VWDQGDUG��7KH� WKLFNQHVV�RI� WKH�H[LVWLQJ�KDUG� ILOO� IRUPDWLRQ�VKRXOG�EH�
FRQILUPHG�GXULQJ�GHWDLOHG�GHVLJQ��

%DVHG� RQ� D� GHVLJQ�&%5� RI� ��� DQG� DVVXPHG� GHVLJQ� WUDIILF� RI� �� [� ���� (6$� WKH� IROORZLQJ�
W\SLFDO�SDYHPHQW�RI����PP� WKLFNQHVV� LV�FRQVLGHUHG�DFFHSWDEOH� IRU�XVH�DW� WKH�VLWH��7KLV� LV�
FRPSULVHG�RI��

x� &RPSDFWHG�VXEJUDGH�&%5�!����
x� ���PP�WKLFN�*$3���JUDQXODU�VXE�EDVH�
x� ���PP�WKLFN�$3���JUDQXODU�EDVHFRXUVH�

���� 6XUIDFH�ZDWHU�GUDLQDJH�
6XUIDFH�ZDWHU�GUDLQDJH�IURP�WKH�52:�DFFHVV�IRUPDWLRQ�LV�WR�EH�PDQDJHG�XVLQJ�ORZ�LPSDFW�
VXVWDLQDEOH� GUDLQDJH� V\VWHPV� E\� GLUHFWLQJ� VXUIDFH� UXQRII� WR� VKDOORZ� URDG� VLGH� VZDOHV� IRU�
WUHDWPHQW�DQG�FRQYH\DQFH��

7KLV�DOORZV�IRU�VXUIDFH�ZDWHU�UXQRII�JHQHUDWHG�IURP�QHZO\�IRUPHG�LPSHUPHDEOH�VXUIDFHV�WR�
EH�FROOHFWHG�DQG�FRQYH\HG�WR�WKH�H[LVWLQJ�GLVFKDUJH�ORFDWLRQV�UHSOLFDWLRQ�RI�H[LVWLQJ�GUDLQDJH�
SDWKV�� /RZ� LPSDFW� GHVLJQ� RI� WKH� DFFHVV� URXWHV� VKDOO� LQFOXGH� PDLQWHQDQFH� RI� RYHU� HGJH�
VWRUPZDWHU� GLVSHUVHG� IORZ� E\� IRUPLQJ� YHJHWDWLYH� VWULSV� DQG� VZDOH� GUDLQV� DGMDFHQW� WR� WKH�
DFFHVV�URDG��HOLPLQDWLQJ�WKH�QHHG�IRU�NHUELQJ�DQG�DVVRFLDWHG�SLSHG�GUDLQDJH��7KH�SDYHPHQW�
VKRXOG�EH�SURYLGHG�ZLWK�D�IOXVK�HGJH�EHDP�LQ�DFFRUGDQFH�ZLWK�:'&�((6��

$Q\�VZDOH�DQG�RU�VLGH�GUDLQV�WR�WKH�FDUULDJHZD\V�SURYLGHG�IRU�VWRUPZDWHU�FRQYH\DQFH�DQG�
WUHDWPHQW� VKDOO� EH� GHVLJQHG� WR� NHHS�JURXQGZDWHU� EHORZ� WKH� URDG� SDYHPHQW� XQGHU� QRUPDO�
HYHQWV�� ,W� LV�XQOLNHO\� WKDW�JURXQGZDWHU�ZLOO�EH�HQFRXQWHUHG�GXULQJ�FRQVWUXFWLRQ�RI� WKH�52:�
DFFHVV�� KRZHYHU� FRQVLGHUDWLRQ� VKRXOG� EH� JLYHQ� WR� WKH� LQFRUSRUDWLRQ� RI� VXEVRLO� GUDLQDJH�
ZKHUH�UHTXLUHG��

���� 6LJKW�'LVWDQFHV�
+DZNHQ�5RDG�LV�GHILQHG�DV�D�/RFDO�5RDG�LQ�WKH�'LVWULFW�3ODQ�ZKLFK�UHFRPPHQGV�D�PLQLPXP�
VLJKW�GLVWDQFH�RI���P� IRU� ORZ�YROXPH�FURVVLQJV� LQ�D���NP�K�RSHUDWLQJ�HQYLURQPHQW��$� ORZ�
VSHHG�RSHUDWLQJ�HQYLURQPHQW� LV�FRQVLGHUHG�DSSURSULDWH�DW� WKLV� ORFDWLRQ�GXH� WR� WKH�SURSHUW\�
HQWUDQFH�EHLQJ�SRVLWLRQHG�DW�WKH�HQG�RI�D�GHDG�HQG�URDG��

+DZNHQ� 5RDG� FDUULDJHZD\� IROORZV� D� JHQWO\� JUDGHG� DOLJQPHQW� DQG� RIIHUV� VXLWDEOH� VLJKW�
GLVWDQFHV� LQ� H[FHVV� RI� ���P� DW� WKH� H[LVWLQJ� YHKLFOH� FURVVLQJ� DQG� VXEGLYLVLRQ� HQWUDQFH�
ORFDWLRQ�� ,W� LV� FRQVLGHUHG� WKDW� VXLWDEOH� VLJKW� GLVWDQFHV�ZLOO� EH� DYDLODEOH� LQ� DFFRUGDQFH�ZLWK�
:'&�((6�IRU�WKH�H[LVWLQJ�YHKLFOH�FURVVLQJ��

�

� �
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��� 6800$5<��

6��:LOOLDPVRQ�SURSRVHV�WR�FRQVWUXFW�D�VHYHQ�ORW�UHVLGHQWLDO�VXEGLYLVLRQ�DW����+DZNHQ�5RDG��
:KDQJDUHL�� 7KH� VXEGLYLVLRQ� VLWH� LV� FXUUHQWO\� RFFXSLHG� E\� D� UHVLGHQWLDO� GZHOOLQJ� DQG� WKH�
SURSRVDO�FUHDWHV�ILYH�QHZ�EXLOGLQJ�VLWHV�ZLWKLQ�WKH�SURSHUW\��DFFHVVHG�YLD�QHZ�5LJKW�RI�:D\V�
IURP� +DZNHQ� 5RDG�� 7KLV� DVVHVVPHQW� KDV� FRQVLGHUHG� WKH� UHVLGHQWLDO� GHYHORSPHQW� RI�
SURSRVHG�ORWV������

*HRWHFKQLFDO� LQYHVWLJDWLRQV� DFURVV� WKH� EXLOGLQJ� SODWIRUPV� UHYHDO� VWLII� YROFDQLF� GHULYHG� UHG�
EURZQ�FOD\�ORDP�VRLOV��$�YLVXDO�LQVSHFWLRQ�RI�WKH�GHYHORSPHQW�VLWH�LGHQWLILHG�H[WHQVLYH�DUHDV�
RI� VXUIDFH� FUHHS� H[WHQGLQJ� WR� VKDOORZ� VHDWHG� VOLSSDJH� ZKLFK� DUH� ODUJHO\� FRQILQHG� WR� WKH�
VWHHSHU� VORSHV� DERYH� WKH� UHVLGHQWLDO� EXLOGLQJ� VLWHV�� 7KH� DUHD� RI� VXUIDFH� FUHHS� DQG� ODQG�
LQVWDELOLW\�H[WHQGV�LQWR�SURSRVHG�/RW����5HYLHZ�RI�KLVWRULFDO�DHULDO� LPDJHV�LQGLFDWHV�WKDW�WKH�
VLWH�DSSHDUV�WR�KDYH�UHPDLQHG�VWDEOH�RYHU�WKH�SDVW����\HDUV�ZLWK�QR�HYLGHQFH�RI�ODUJH�VFDOH�
LQVWDELOLW\��KRZHYHU�LW�LV�H[SHFWHG�WKDW�WKH�VWHHSHU�VORSHV�DUH�VXEMHFW�WR�RQJRLQJ�GRZQVORSH�
FUHHS�PRYHPHQW��7KH�QRPLQDWHG�EXLOGLQJ�SODWIRUPV�ZLWKLQ�SURSRVHG�/RWV�����DUH�H[SHFWHG�
WR�KDYH�DQ�DGHTXDWH�)DFWRU�RI�6DIHW\� IRU� VORSH�VWDELOLW\� WR� IDFLOLWDWH� UHVLGHQWLDO� VXEGLYLVLRQ�
DQG�GHYHORSPHQW�RI�WKH�ODQG���

$�EXLOGLQJ�UHVWULFWLRQ�OLQH�KDV�EHHQ�LQFOXGHG�ZLWKLQ�$SSHQGL[���WR�OLPLW�UHVLGHQWLDO�KRXVH�VLWHV�
RQ� WKH� IODWWHU� SDUWV� RI� WKH� ORW��'ZHOOLQJ� FRQVWUXFWLRQ� QRUWK� RI� WKLV� EXLOGLQJ� UHVWULFWLRQ� OLQH� LV�
OLNHO\� WR� UHTXLUH� DQ� LQ�JURXQG� �SDOLVDGH�� UHWDLQLQJ� ZDOO� WR� HQKDQFH� WKH� VWDELOLW\� RI� WKH� VLWH�
IRUPHG� YLD� D� VHULHV� RI� ERUHG� SLOH� IRXQGDWLRQV� SOXV� D� ODQGVOLGH� GHEULV� EDUULHU� FRQVWUXFWHG�
XSVORSH�RI�WKH�GZHOOLQJ��%XLOGLQJ�XSVORSH�RI�WKH�UHVWULFWLRQ�OLQH�ZLOO�UHTXLUH�IXUWKHU�DSSURSULDWH�
HQJLQHHULQJ�DGYLFH�IURP�D�VXLWDEO\�TXDOLILHG�&KDUWHUHG�3URIHVVLRQDO�(QJLQHHU��

$�GHSHQGDEOH�EHDULQJ�FDSDFLW\�LQ�H[FHVV�RI����N3D�LV�FRQVLGHUHG�WR�EH�DYDLODEOH�IRU�GHVLJQ�
RI� QHZ� KRXVH� IRXQGDWLRQV�� :DIIOH� UDIW�� VKDOORZ� UHLQIRUFHG� FRQFUHWH� VWULS�SDG� IRXQGDWLRQ�
V\VWHPV� RU� HOHYDWHG� WLPEHU� VXEIORRU� FRQVWUXFWLRQ� ZLOO� EH� VXLWDEOH� IRU� XVH� DW� WKH� VLWH�� 7KH�
VXUILFLDO�VRLOV�DUH�FRQVLGHUHG�WR�EH�H[SDQVLYH�DQG�DUH�LQWHUSUHWHG�DV�&ODVV�0�WR�&ODVV�+��LQ�
DFFRUGDQFH�ZLWK�$6�����DQG�LW�LV�UHFRPPHQGHG�WKDW�DQ\�VWULS�DQG�SDG�IRRWLQJV�EH�WDNHQ�D�
PLQLPXP�RI����PP�EHORZ�FOHDUHG�JURXQG�OHYHO��6SHFLILF�HQJLQHHULQJ�GHVLJQ�RI�IRXQGDWLRQV�
IRU�IXWXUH�GZHOOLQJV�DW�WKH�VLWH�VKRXOG�EH�FDUULHG�RXW��

3URYLVLRQV� ZLOO� EH� UHTXLUHG� IRU� RQ�VLWH� ZDVWHZDWHU� PDQDJHPHQW� DQG� SUHIHUHQFH� JLYHQ� WR�
V\VWHPV�WKDW�GLVSHUVH�HIIOXHQW�RYHU�D�ZLGH�DUHD�UDWKHU�WKDQ�FRQFHQWUDWLQJ�LW�LQ�RQH�ORFDWLRQ��,W�
LV� UHFRPPHQGHG� WKDW� D� VHFRQGDU\� WUHDWPHQW� V\VWHP� �&OHDQVWUHDP� 7;5��� RU� VLPLODU�� LQ�
FRQMXQFWLRQ�ZLWK�SUHVVXUH�FRPSHQVDWLQJ�GULSSHU�LUULJDWLRQ�EH�XVHG�DW�WKH�VLWH��6SHFLILF�GHVLJQ�
RI�LQGLYLGXDO�RQ�VLWH�V\VWHPV�ZLOO�EH�UHTXLUHG�DW�WKH�WLPH�RI�%XLOGLQJ�&RQVHQW��

7KH�GHVLJQ�RI�WKH�VWRUPZDWHU�PDQDJHPHQW�V\VWHP�IRU�WKH�SURSRVHG�VXEGLYLVLRQ�PHHWV�WKH�
UHTXLUHPHQWV�RI�:'&�((6� WKURXJK�SURYLVLRQ�RI� URDG�VLGH�VZDOH�GUDLQV�GLVFKDUJLQJ� WR�GU\�
EDODQFLQJ� EDVLQV�ZLWK� D� UHVWULFWHG� IORZ�RXWOHW��:DWHU� TXDQWLW\� WUHDWPHQW� LV� DFKLHYHG�ZLWK� D�
��Pñ�GU\�EDODQFLQJ�EDVLQ�QHDU�WKH�HQWUDQFH�WR�WKH�VLWH�DQG�D���Pñ�GU\�EDODQFLQJ�EDVLQ�ZLWKLQ�
SURSRVHG� /RW� ��� 5RRI� UXQRII� IURP� QHZ� KRXVHV� VKDOO� EH� GLUHFWHG� WR� LQGLYLGXDO� RQ�VLWH�
DWWHQXDWLRQ�WDQNV�GHVLJQHG�WR�DFFRPPRGDWH�WKH����\U�&&�$5,�HYHQW��3UHOLPLQDU\�GHVLJQ�RI�
WKH� UHTXLUHG� DWWHQXDWLRQ� YROXPHV� LQ� DFFRUGDQFH� ZLWK�:'&�((6� UHTXLUHPHQWV� LV� LQFOXGHG�
ZLWKLQ�WKLV�DVVHVVPHQW��7KH�SURSRVHG�GUDLQDJH�V\VWHP�PDLQWDLQV�WKH�H[LVWLQJ�IORZ�SDWKV�DW�
WKH�SURSHUW\��:DWHU�TXDOLW\� WUHDWPHQW� LV�DFKLHYHG� WKURXJK�XVH�RI�YHJHWDWHG�VZDOHV�SDUDOOHO�
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ZLWK�WKH�52:�DFFHVV��7KH�FDSDFLW\�RI�WKH�SURSRVHG�ORZ�LPSDFW�V\VWHP�XWLOLVLQJ�D����P�ZLGH�
JUDVVHG�VZDOH�H[FHHGV�WKH�WUHDWPHQW�UHTXLUHPHQWV�RI�WKH�SURSRVHG�GHYHORSPHQW��

$FFHVV� WR� WKH� VXEGLYLVLRQ�ZLOO� EH� IRUPHG�YLD� WKH�H[LVWLQJ� YHKLFOH� FURVVLQJ� IURP� WKH�HQG�RI�
+DZNHQ� 5RDG�� $GHTXDWH� VLJKW� GLVWDQFHV� DUH� FRQVLGHUHG� WR� EH� DYDLODEOH� DW� WKH� H[LVWLQJ�
FURVVLQJ�� 7KH� H[LVWLQJ� GULYHZD\� DQG� YHKLFOH� FURVVLQJ� ZLOO� UHTXLUH� XSJUDGLQJ� WR� VDWLVI\� WKH�
UHTXLUHPHQWV� RI� :'&� ((6� DQG� D� QHZ� 52:� DFFHVV� ZLWKLQ� SURSRVHG� /RW� �� ZLOO� IDFLOLWDWH�
UHVLGHQWLDO�YHKLFOH�DFFHVV�WR�SURSRVHG�/RWV������

�

� �
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7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�IRU�WKH�EHQHILW�RI�6��:LOOLDPVRQ�DV�RXU�FOLHQW�ZLWK�UHVSHFW�WR�
UHVLGHQWLDO� VXEGLYLVLRQ�DW����+DZNHQ�5RDG��:KDQJDUHL�DQG� IRU�:KDQJDUHL�'LVWULFW�&RXQFLO�
DSSURYDO��1R�OLDELOLW\�LV�DFFHSWHG�E\�%DVH�*URXS�&RQVXOWLQJ�ZKHUH�RWKHU�SDUWLHV�UHO\�RQ�WKH�
LQIRUPDWLRQ�RU�RSLQLRQV�FRQWDLQHG� LQ� WKLV� UHSRUW�DQG�DQ\�RWKHU�SHUVRQ�ZKR� UHOLHV�XSRQ�DQ\�
PDWWHU� FRQWDLQHG� LQ� WKLV� UHSRUW� GRHV� VR� HQWLUHO\� DW� WKHLU� RZQ� ULVN�� $Q\� UHFRPPHQGDWLRQV��
RSLQLRQV�� RU� JXLGDQFH� SURYLGHG� E\� %DVH� *URXS� &RQVXOWLQJ� LQ� WKLV� UHSRUW� DUH� OLPLWHG� WR�
WHFKQLFDO� HQJLQHHULQJ� UHTXLUHPHQWV� DQG� DUH� QRW� PDGH� XQGHU� WKH� )LQDQFLDO� $GYLVHUV� $FW�
������

%DVH�*URXS�&RQVXOWLQJ�KDYH�SHUIRUPHG�WKH�VHUYLFHV�IRU�WKLV�VLWH�DVVHVVPHQW�LQ�DFFRUGDQFH�
ZLWK�WKH�VWDQGDUG�DJUHHPHQW�IRU�FRQVXOWLQJ�VHUYLFHV�DQG�FXUUHQW�SURIHVVLRQDO�VWDQGDUGV��1R�
JXDUDQWHHV�DUH�HLWKHU�H[SUHVVHG�RU�LPSOLHG��

�
$�6�0DF3KHUVRQ�
&KDUWHUHG�3URIHVVLRQDO�(QJLQHHU�
%(�&LYLO��+RQV���&3(QJ��0,3(1=��,QW3(�1=��
�
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Type IA 24-hr  5yr Rainfall=138 mm�����B52:�DWWHQXDWLRQB������
��3ULQWHG������������3UHSDUHG�E\�%DVH�*URXS�&RQVXOWLQJ

3DJH��+\GUR&$'������������V�Q���������������+\GUR&$'�6RIWZDUH�6ROXWLRQV�//&

6XPPDU\�IRU�3RQG��3��%DODQFLQJ�3RQG

,QIORZ�$UHD� �������KD� �������,PSHUYLRXV���,QIORZ�'HSWK� � ���PP����IRU���\U�HYHQW
,QIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O
3ULPDU\  �������Pñ�V�#� �����KUV���9ROXPH ������0O���$WWHQ ������/DJ �����PLQ

5RXWLQJ�E\�6WRU�,QG�PHWKRG��7LPH�6SDQ ������������KUV��GW ������KUV

3RQG��3��%DODQFLQJ�3RQG

,QIORZ
3ULPDU\

+\GURJUDSK

7LPH���KRXUV�
����������������������������������������������������
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,QIORZ�$UHD �������KD
�������Pñ�V�������Pñ�V



Type IA 24-hr  5yr Rainfall=138 mm�����B52:�DWWHQXDWLRQB������
��3ULQWHG������������3UHSDUHG�E\�%DVH�*URXS�&RQVXOWLQJ

3DJH��+\GUR&$'������������V�Q���������������+\GUR&$'�6RIWZDUH�6ROXWLRQV�//&

6XPPDU\�IRU�3RQG��3��%DODQFLQJ�3RQG

,QIORZ�$UHD� �������KD� ������,PSHUYLRXV���,QIORZ�'HSWK� � ���PP����IRU���\U�HYHQW
,QIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O
3ULPDU\  �������Pñ�V�#� �����KUV���9ROXPH ������0O���$WWHQ ������/DJ �����PLQ

5RXWLQJ�E\�6WRU�,QG�PHWKRG��7LPH�6SDQ ������������KUV��GW ������KUV

3RQG��3��%DODQFLQJ�3RQG

,QIORZ
3ULPDU\

+\GURJUDSK

7LPH���KRXUV�
����������������������������������������������������
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Type IA 24-hr  100yr Rainfall=255 mm�����B52:�DWWHQXDWLRQB������
��3ULQWHG������������3UHSDUHG�E\�%DVH�*URXS�&RQVXOWLQJ

3DJH��+\GUR&$'������������V�Q���������������+\GUR&$'�6RIWZDUH�6ROXWLRQV�//&

6XPPDU\�IRU�3RQG��3��%DODQFLQJ�3RQG

,QIORZ�$UHD� �������KD� �������,PSHUYLRXV���,QIORZ�'HSWK� � ����PP����IRU�����\U�HYHQW
,QIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O
3ULPDU\  �������Pñ�V�#� �����KUV���9ROXPH ������0O���$WWHQ ������/DJ �����PLQ

5RXWLQJ�E\�6WRU�,QG�PHWKRG��7LPH�6SDQ ������������KUV��GW ������KUV

3RQG��3��%DODQFLQJ�3RQG

,QIORZ
3ULPDU\

+\GURJUDSK

7LPH���KRXUV�
����������������������������������������������������
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Type IA 24-hr  100yr Rainfall=255 mm�����B52:�DWWHQXDWLRQB������
��3ULQWHG������������3UHSDUHG�E\�%DVH�*URXS�&RQVXOWLQJ

3DJH��+\GUR&$'������������V�Q���������������+\GUR&$'�6RIWZDUH�6ROXWLRQV�//&

6XPPDU\�IRU�3RQG��3��%DODQFLQJ�3RQG

,QIORZ�$UHD� �������KD� ������,PSHUYLRXV���,QIORZ�'HSWK� � ����PP����IRU�����\U�HYHQW
,QIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O
3ULPDU\  �������Pñ�V�#� �����KUV���9ROXPH ������0O���$WWHQ ������/DJ �����PLQ

5RXWLQJ�E\�6WRU�,QG�PHWKRG��7LPH�6SDQ ������������KUV��GW ������KUV

3RQG��3��%DODQFLQJ�3RQG

,QIORZ
3ULPDU\

+\GURJUDSK

7LPH���KRXUV�
����������������������������������������������������
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Type IA 24-hr  5yr CC Rainfall=166 mm�����B52:�DWWHQXDWLRQB������
��3ULQWHG������������3UHSDUHG�E\�%DVH�*URXS�&RQVXOWLQJ

3DJH��+\GUR&$'������������V�Q���������������+\GUR&$'�6RIWZDUH�6ROXWLRQV�//&

6XPPDU\�IRU�3RQG��3��%DODQFLQJ�3RQG

,QIORZ�$UHD� �������KD���������,PSHUYLRXV���,QIORZ�'HSWK� � ����PP����IRU���\U�&&�HYHQW
,QIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O
2XWIORZ  �������Pñ�V�#� �����KUV���9ROXPH ������0O���$WWHQ �������/DJ ������PLQ
3ULPDU\  �������Pñ�V�#� �����KUV���9ROXPH ������0O

5RXWLQJ�E\�6WRU�,QG�PHWKRG��7LPH�6SDQ ������������KUV��GW ������KUV
3HDN�(OHY �������P�#������KUV���6XUI�$UHD ������Pð���6WRUDJH ������Pñ

3OXJ�)ORZ�GHWHQWLRQ�WLPH ������PLQ�FDOFXODWHG�IRU�������0O�������RI�LQIORZ�
&HQWHU�RI�0DVV�GHW��WLPH ������PLQ������������������

9ROXPH ,QYHUW $YDLO�6WRUDJH 6WRUDJH�'HVFULSWLRQ
�� ������P �����Pñ &XVWRP�6WDJH�'DWD��3ULVPDWLF��/LVWHG�EHORZ��5HFDOF�

(OHYDWLRQ 6XUI�$UHD ,QF�6WRUH &XP�6WRUH
�PHWHUV� �VT�PHWHUV� �FXELF�PHWHUV� �FXELF�PHWHUV�

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

'HYLFH 5RXWLQJ����� ,QYHUW 2XWOHW�'HYLFHV
�� 3ULPDU\ ������P ����PP��5RXQG�&XOYHUW���/ ������P���.H ���������

,QOHW���2XWOHW�,QYHUW �������P����������P���6 ��������P�P���&F �
��������Q ��������39&��VPRRWK�LQWHULRU���)ORZ�$UHD �������Pð���

�� 'HYLFH�� ������P ���PP�9HUW��2ULILFH�*UDWH����& ���������
�� 'HYLFH�� ������P ���PP�9HUW��2ULILFH�*UDWH����& ���������

3ULPDU\�2XW)ORZ��0D[ �������Pñ�V�#������KUV��+: ������P����)UHH�'LVFKDUJH�
� &XOYHUW���3DVVHV��������Pñ�V�RI��������Pñ�V�SRWHQWLDO�IORZ�

� 2ULILFH�*UDWH���2ULILFH�&RQWUROV��������Pñ�V�#������P�V�
� 2ULILFH�*UDWH����&RQWUROV��������Pñ�V�



Type IA 24-hr  5yr CC Rainfall=166 mm�����B52:�DWWHQXDWLRQB������
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�� 'HYLFH�� ������P ���PP�9HUW��2ULILFH�*UDWH����& ���������
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�PHWHUV� �VT�PHWHUV� �FXELF�PHWHUV� �FXELF�PHWHUV�

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

'HYLFH 5RXWLQJ����� ,QYHUW 2XWOHW�'HYLFHV
�� 3ULPDU\ ������P ����PP��5RXQG�&XOYHUW���/ ������P���.H ���������

,QOHW���2XWOHW�,QYHUW �������P����������P���6 ��������P�P���&F �
��������Q ��������39&��VPRRWK�LQWHULRU���)ORZ�$UHD �������Pð���
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Form EES-SEW1 

On-Site Wastewater Disposal Investigation/Site Evaluation Checklist for 
Resource Consent Application 

 
 
This form is to be read in conjunction with AS/NZS 1547:2000 (or any amendments as 
applicable), and, in particular with Part 4: Means of Compliance 
 

Part A - Contact Details 
 

1 applicant 

Name  

 

Property Address  

 

Lot/DP Number  
 

2 Consultant/Site Evaluator 

Site Evaluator 
Name  

Company Name  

Postal Address  

 

Business Phone  Fax  

Mobile  Email  

IQP Registered25 (See note 1 below) 

� Yes         � No    If no, details of suitably registered IQP who will countersign the report are to be supplied below 

Name of IQP who is Countersigning 
Report  

Company Name  

Postal Address  

  

Business Phone  Fax  

Mobile  Email  
  

                                                
25 It is a requirement that the Evaluator be IQP registered to carry out on-site effluent investigations/designs. If not, then 
evaluation/design will need to be counter-signed by a suitably registered IQP 

 

5REHUW 7KRPVRQ

�� +DZNHQ 5RDG� 0DXQX� :KDQJDUHL

/RW � '3 �����

$DUDQ 0DF3KHUVRQ

%DVH *URXS &RQVXOWLQJ

32 %R[ ����� :KDQJDUHL ����

�������

���������� DDUDQ#EDVHJURXS�FR�Q]

✔
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Part B - Site and Soil Evaluation 

1 Desk Study 

Requirements (9 appropriate box) 

Please complete all options. (If more than one option applies to land under consideration, please clarify with supporting 
information) 
WDC Requirement Applies to Lot(s) Comments 

1 Hazard maps/GIS hazard layer - stability 

� Low instability risk   

� Medium instability risk   

� High instability risk   

2 GIS hazard layer – effluent on slope stability 

� Low disposal potential   

� Moderate disposal potential   

� High disposal potential   

3 GIS hazard layer – effluent suitability 

� Medium unsuitability   

� High unsuitability   

4 GIS hazard layer – flood susceptibility 

� Is flood susceptible   

� Is partially flood susceptible   

� Is not flood susceptible   

5 GIS land resources layer - streams 

Are there streams on or adjacent to 
land under investigation? 

� Yes   

� No   

6 GIS land resources layer – aquifers at risk 

Is land situated over or adjacent to 
aquifer? 

� Yes   

� No   

7 Annual rainfall (HIRDS)  
 
Important Note 

It is to be noted that all information obtained off WDC GIS/Hazard Maps is to be taken as a guide 
only.  

All information obtained from the above sites is to be confirmed by a specific site investigation as 
localised conditions could vary substantially. However, should the above data checks indicate the 
potential for a hazard/non-complying activity etc, this must be further investigated to confirm/deny 
the indicated situation. 
 
  

/RWV ���

/RW �

/RWV ���

/RWV ���

/RWV ���

/RWV ���

/RWV ���

�����PP

✔

✔

✔

✔

✔

✔

✔ 0DXQX DTXLIHU

6XEGLYLVLRQ DUHD QRW PDSSHG

3DUWLDOO\ PDSSHG DV PHGLXP LQVWDELOLW\ ULVN
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2 On-Site Evaluation 

a Determination of Soil Category (refer table 4.1.1 AS/NZS 1547:2000)   ( 9 appropriate box) 

Soil Category Structure 
Applies to 
lot(s) Comments 

1 Gravels & 
Sands � Structureless (massive)   

2 Sandy loams � Weakly Structured   

� Massive   

3 Loams � High/Moderate structured   

� Weakly structured or Massive   

4 Clay loams � High/moderate structured   

� Weakly structured   

� Massive   

5 Light clays � Strongly structured   

� Moderately structured   

� Weakly structured or massive   

6 Medium to 
heavy clays 

� Strongly structured   

� Moderately structured   

� Weakly structured or massive   
 

Notes 

Refer 4.1 A4 – Soil Assessment AS/NZS 1547:2000 for assessment criteria.  

Details of the method used to determine soil type etc are to be clearly stated, along with positions of 
boreholes/test pits etc clearly marked on a site plan. Bore logs are to be provided. Photos should be 
included. 

The site plan should also clearly show the intended area for effluent disposal, along with any site 
features such as drains, water bores, overland flows etc, along with separation distance  achieved. 
  

/RWV ��� 3DSDNDXUL FOD\ ORDP✔
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On-Site Evaluation Continued 

b Site Characteristics for Proposed Disposal Area: (if there is a marked difference between sites, please fill in a 
separate form for each site and clearly note which site the assessment applies to) ( 9 appropriate box) 

Details Applies to Site/s 

1 Flooding potential to proposed field and reserve field (refer note 1 below) 

� Fields will not flood, or  

Fields will flood in: 

� 20% AEP event  

� 5% AEP event  

� 1% AEP event  

2 Surface water separation to proposed field and reserve field (refer note 2 below) 

� Main/reserve disposal field comply with NRC rules  

� Main/reserve disposal field do not comply with NRC 
rules 

 

3 Winter ground water separation to proposed field and reserve field (refer note 3 below) 

� Main and reserve disposal field comply with NRC rules  

v Main and reserve disposal field do NOT comply with NRC 
rules 

 

4 Slope of ground of proposed field and reserve field (refer note 4 below) 

Description  

5 Shape of ground of proposed field and reserve field (refer note 5 below) 

� Waxing divergent � Linear divergent � Waning divergent 

� Waxing planar � Linear planar � Waning planar 

� Waxing convergent � Linear convergent � Waning convergent 

Comments  

 

 

 

6 Intended water supply source Applies to Site/s 

� Public supply  

� Rainwater  

� Bore  

7 Proposed method of disposal and recommended Daily Loading rate (DLR) (refer note 6 below) 

Description  

 

 

 

Peak Loading factored in? (refer note 6 below)  � Yes   � No Comments  

 

8 Site Exposure (refer note 7 below) Description Applies to Site/s 

Site/s aspect   

/RWV ���

/RWV ���

/RWV ���

2Q�VLWH UDLQZDWHU KDUYHVWLQJ WR /RWV ���

3UHVVXUH FRPSHQVDWLQJ GULSSHU LUULJDWLRQ ZLWK VHFRQGDU\ WUHDWPHQW DQG HQKDQFHG QLWURJHQ UHPRYDO� 'HVLJQ ,UULJDWLRQ

UDWH WDNHQ DV ���PP�GD\ WR EH UHGXFHG WR DFFRPPRGDWH VORSLQJ JURXQG ZKHUH UHTXLUHG

'HVLJQHG WR $6�1=6���� XVLQJ SHDN

6RXWKHDVW /RWV ���

✔

✔

✔

✔

✔

✔

GDLO\ IORZV IURP �DVVXPHG� � EHGURRP GZHOOLQJ

*URXQG VORSH W\SLFDOO\ ������ /RW ��� DQG ��� ���� /RW �
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Pre-dominant wind direction   

Presence of shelter belts   

Presence of topographical features or 
structures 

  

9 Proximity of water bores. (include adjacent properties). (refer note 9 below) 

 

 

10 Visible evidence of slips/instability (refer note 8 below) 

 

 

11 Total suitable area available for type of effluent disposal proposed (including reserve area) 

 

 

12 Setback areas proposed (if any) (refer note 10 below) 

 

 
 
Notes 

1 If the WDC hazard maps/GIS indicate a flooding susceptibility on the site being evaluated, an on -site evaluation is to 
be carried out to determine the effects from 20%, 5% and 1% AEP storm events. This evaluation is to include all 
calculations to substantiate conclusions drawn. If necessary, include a detailed contour plan and photos.  

2 NRC Water & Soil plan defines surface water as ‘All water, flowing or not, above the ground. It includes water in 
continually or intermittently flowing rivers, art ificial watercourses, lakes and wetlands, and water impounded by 
structures such as dams or weirs but does not include water while in pipes, tanks, cisterns, nor water within the 
Coastal Marine Area’. By this definition, separation (complying with NRC rules) is to be maintained by both the 
proposed disposal and reserve areas from any overland flowpaths and/or swale drains etc or R/C will be required from 
NRC. Surface water is to be clearly marked on each site plan, showing the extent of a 1% AEP storm event , and 
detailing separation distances to main/reserve disposal areas. 

3 Positions of test borehole/s to be shown, and bore logs to be provided. Separation (complying with NRC rules) is to 
be maintained by both the proposed disposal and reserve areas from winter ground water level or R/C will be required 
from NRC. If the investigation is done outside of the winter period, allowance is to be made in determining the likely 
winter level. 

4 Slopes of ground are to be compared with those recommended maximums for type of system proposed (refer 
Appendix 4.2B AS/NZS 1547:2000). Designs exceeding those maximums will require specific design to justify the 
proposal, and may also need Resource Consent from NRC. 

5 Shape of ground is important as it will determine whether there is potential for concentrated overland flows from the 
upper slopes and also if effluent might be concentrated at base of slope if leeching occurs. Refer Figure 4.1B2 AS/NZS 
1547:2000. 

6 The proposed system (for residential developments) should be sized to accommodate an average 3 bedroom house 
with 5 people. Sites in holiday areas need to take peak loading into effect in determining daily volumes. The design 
must state what DLR was used to determine area necessary (including reserve area). If ground conditions are 
marginal for type of disposal proposed, then a soil permeability test utilising the constant head method is to be 
carried out across the proposed disposal area. Refer Appendix 4.1F AS/NZS 1547:2000.  

7 The site aspect is important as a north-facing site that is not sheltered from wind and sun by shelterbelts or other 
topographical features or structures will perform far better than a south-facing site on the lee of a hill that is shaded 
from wind and sun etc 

8 If any effluent disposal area (including any reserve area) proposed has or is adjacent to areas that show signs of 
instability, then a full report from a CPEng (Geotech) will be required to justify the viability of the area for effluent 
disposal. 

9 If there are any water bores on the subject property or adjacent properties then a site plan will be required showing 
bore positions in relation to any proposed effluent field(s). 

10 If setback areas are proposed to mitigate effects, the extent and position/s need to be shown on a site plan. 
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