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VXFFHVVIXOO\�FRQWUROOHG�DQG�PDQDJHG�GXULQJ�WKH�RSHUDWLRQDO�OLIH�RI�WKH�ODQGILOO��

7KLV�:DWHU�DQG�/HDFKDWH�0DQDJHPHQW�3ODQ�GHWDLOV�DOO�DVSHFWV�RI�WKH�VXUIDFH�ZDWHU�DQG�OHDFKDWH�VWRUDJH�DW�WKH�
ODQGILOO� LQFOXGLQJ� WKH� GHVLJQ� RI� D� SHUPDQHQW� /HDFKDWH� 3RQG�� 6HGLPHQWDWLRQ� %DVLQ� DQG� 'U\� %DVLQ�� ,W� LQFOXGHV�
LQIRUPDWLRQ�RQ�WKHLU�VWRUDJH�FDSDFLWLHV��FRQWLQJHQF\�PHDVXUHV� LQ�WKH�HYHQW� WKDW� WKHVH�FDSDFLWLHV�DUH�H[FHHGHG��
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x� ���6XUIDFH�:DWHU�&RQWUROV�
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LQFOXGH��

x� 7KH�GLVWDQFH�WR�WKH�*DUD�5LYHU��ZKLFK�LV�ORFDWHG�DSSUR[LPDWHO\��NP�WR�WKH�HDVW�RI�WKH�VLWH�

x� 7KH�SUR[LPLW\�RI�WKH�2[OH\�:LOG�5LYHUV�1DWLRQDO�3DUN��25:13��DQG�*RQGZDQD�5DLQIRUHVWV�RI�$XVWUDOLD�
:RUOG�+HULWDJH�$UHD��*5$:+$��ZKLFK�LV�ORFDWHG���NP�VRXWK�RI�WKH�3URMHFW�6LWH��

x� 7KH�*DUD�7UDYHOOLQJ�6WRFN�5RXWH��765���ZKLFK�LV�D�SDUWLDOO\�SURWHFWHG�UHPQDQW�RI�JRRG�TXDOLW\��QDWLYH�
YHJHWDWLRQ�SRVLWLRQHG�EHWZHHQ�:DWHUIDOO�:D\�DQG�WKH�(GLQJWRQ�SURSHUW\�ERXQGDU\��

x� 9HJHWDWLRQ�RQ�WKH�VLWH��ZKLFK�DOVR�SURYLGHV�KDELWDW�IRU�IDXQD�VSHFLHV�� �7KH�YHJHWDWHG�DUHDV�DUH�ORFDWHG�LQ�
WKH�765�DUHD�DQG�LQ�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�3URMHFW�6LWH���

x� 3UR[LPLW\�RI�WKH�3URMHFW�6LWH�WR�UXUDO�UHVLGHQWLDO�SURSHUWLHV�RFFXU�ZLWKLQ�WZR�NP�RI�WKH�VLWH�WR�WKH�ZHVW�
�6WUDWKDYHQ��DQG�VRXWK��6KHUUDOR\���DFFRUGLQJO\�LW�LV�FRQVLGHUHG�WKDW�WKHUH�LV�DQ�DSSURSULDWH�HQYLURQPHQWDO�
EXIIHU�WR�WKH�QHDUHVW�VHQVLWLYH�UHFHSWRUV��

x� 7KH�DPELHQW�UXUDO�ORFDOLW\�RI�WKH�DUHD��

7KH�3URMHFW� 6LWH� IDOOV� ZLWKLQ� SDUW� RI� WKH�*DUD� 5LYHU� FDWFKPHQW�� 7KH�*DUD� 5LYHU� UXQV� WR� 0DFOHD\� 5LYHU�� ZKLFK�
UHDFKHV�WKH�RFHDQ�DW�6RXWK�:HVW�5RFNV�LQ�1RUWKHUQ�16:��7KHUH�DUH�WZR�XQQDPHG�FUHHNV�ZLWKLQ�WKH�VLWH��%RWK�
FUHHNV�DUH�VHDVRQDO��RQO\�IORZLQJ�GXULQJ�ZHW�ZHDWKHU��7KH�IORZ�UHJLPH�RI�WKH�FUHHNV�KDV�EHHQ�PRGLILHG�E\�IDUP�
GDPV�ORFDWHG�XSVWUHDP�LQ�WKH�DGMDFHQW�SURSHUW\��

,Q� RUGHU� WR�PLQLPLVH� WKH� SRWHQWLDO� IRU� DQ� RIIVLWH� LPSDFW� GXULQJ� FRQVWUXFWLRQ� DQG� RSHUDWLRQ� RI� WKH� QHZ� ODQGILOO��
SURSRVHG�PHDVXUHV��UHIHU�6HFWLRQ��� LQ� WKLV�UHSRUW��DUH�SURYLGHG�WR�PLQLPLVH�HURVLRQ�DQG�VHGLPHQWDWLRQ� LQFOXGH�
UHWDLQLQJ�DOO�GLUW\�ZDWHU�DQG�OHDFKDWH�RQ�VLWH�WR�HQVXUH�WKDW�GRZQVWUHDP�ZDWHU�TXDOLW\�LV�QRW�DGYHUVHO\�DIIHFWHG�E\�
WKH�SURSRVDO��

5XQRII� IURP� WKH�SURSRVHG� ODQGILOO� IDFLOLW\�IDOOV� WR� WKH�QRUWK�WRZDUGV� D� WULEXWDU\�RI� WKH�*DUD�5LYHU�� 7KHUH�DUH� WZR�
VPDOO�PDQ�PDGH�GDPV�ZLWKLQ�WKH�VLWH���7\SLFDO�VORSHV�LQ�WKH�XSSHU�UHDFKHV�RI�WKH�FDWFKPHQW�WR�WKH�VRXWK�UDQJHV�
IURP�����WR������ZLWK�VORSHV�IODWWHQLQJ�LQ�WKH�ORZHU�UHDFKHV�WR���WR�����

7KH�ORFDWLRQ�RI�WKH�SURSRVHG�ODQGILOO� IDFLOLW\� LV� LQ�WKH�XSSHU�UHDFK�RI�WKH�FDWFKPHQW��7KH�FORVHVW�VWUXFWXUH�WR� WKH�
FUHHN� ZLOO� EH� WKH� 'U\� %DVLQ�� ZKLFK� LV� ORFDWHG� DSSUR[LPDWHO\� ���P� IURP� WKH� GRZQVWUHDP� FUHHN� FKDQQHO�� � 1R�
GHWDLOHG� IORRG� VWXGLHV�KDYH�EHHQ�FRQGXFWHG�E\�&RXQFLO� LQ� WKLV� DUHD�� KHQFH� QR� IORRG� OHYHOV�ZHUH�DYDLODEOH�� $Q�
HVWLPDWLRQ�RI�WKH�����\HDU�$5,�IORZ�ZDV�FDOFXODWHG�DQG�D�VLPSOH�0DQQLQJ¶V�FDOFXODWLRQ�ZDV�XVHG�WR�GHWHUPLQH�WKH�
����\HDU� IORRG�OHYHO� LQ�WKHVH�FUHHNV��7KH�SUHOLPLQDU\�UHVXOWV�LQGLFDWHG�WKDW� WKH�ODQGILOO�VLWH�LV�RXWVLGH�RI� WKH�����
\HDU�IORRGSODLQ���
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Figure 1: Project Site Location 
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���� 3URSRVHG�/DQGILOO�'HVLJQ�
7KH�SURSRVHG�ODQGILOO� IDFLOLW\�ZLOO� EH�OLFHQVHG�DV�D�*HQHUDO�6ROLG�:DVWH��SXWUHVFLEOH�� ODQGILOO� WR�DOORZ�GLVSRVDO�RI�
WKDW� FODVV� RI� PDWHULDO� ZKHQ� UHTXLUHG�� +RZHYHU�� LW� ZLOO� EH� URXWLQHO\� RSHUDWHG� DV� D� *HQHUDO� 6ROLG�:DVWH� �QRQ�
SXWUHVFLEOH��ODQGILOO��,Q�RUGHU�WR�IDFLOLWDWH�WKLV��&RXQFLO�LV�SODQQLQJ�WR�LQWURGXFH�DGGLWLRQDO�ZDVWH�SURFHVVLQJ�IDFLOLWLHV�
DW�WKH�H[LVWLQJ�:DVWH�0DQDJHPHQW�&HQWUH�RQ�/RQJ�6ZDPS�5RDG�LQ�DVVRFLDWLRQ�ZLWK�WKH�SURSRVHG�ODQGILOO�IDFLOLW\���

,W�LV�DQWLFLSDWHG�WKDW�DSSUR[LPDWHO\��������WRQQHV�ZLOO�EH�GLYHUWHG�WR�WKH�ODQGILOO�DQQXDOO\���7KH�WRWDO�GHYHORSPHQW�
DUHD�ZRXOG�EH�DSSUR[LPDWHO\����KHFWDUHV��LQFOXGLQJ�EXIIHU�]RQHV�DQG�ELRGLYHUVLW\�RIIVHWV�FRQVHUYDWLRQ�DUHD���7KH�
IRRWSULQW� RI� WKH� ODQGILOO� ZLWKLQ� WKH� GHYHORSPHQW� DUHD� KRZHYHU� ZLOO� EH� ILQDOLVHG�GXULQJ� WKH� FRQFHSW� DQG� GHWDLOHG�
GHVLJQ�SKDVHV���

,QYHVWLJDWLRQV�DUH�DOVR�WDNLQJ�SODFH�LQWR�DOWHUQDWLYH�ZDVWH�SURFHVVLQJ�IDFLOLWLHV�DQG�RU�UHVRXUFH�UHFRYHU\�IDFLOLWLHV�
DW�WKH�$UPLGDOH�:DVWH�0DQDJHPHQW�&HQWUH��ZLWK�WKH�RYHUDOO�DLP�RI�GLYHUWLQJ�ZDVWHV�IURP�WKH�ODQGILOO��

7KH�SURSRVHG�ODQGILOO�IDFLOLW\�LV�ORFDWHG��NP�VRXWK�RI�:DWHUIDOO�:D\�DQG���NP�(DVW�RI�$UPLGDOH��7KH�3URMHFW�6LWH�
ZRXOG�EH�VLWXDWHG�RYHU�D�SRUWLRQ�RI� HDFK�RI� WKH� WZR�SURSHUWLHV��EHLQJ� µ6KHUUDOR\¶��������KHFWDUHV�RQ�/RW���'3�
�������DQG�/RW���'3���������DQG�µ(GLQJWRQ¶�������KHFWDUHV�RQ�/RW���'3�����������

,W�LV�SURSRVHG�WR�GHVLJQ�D�FRQYHQWLRQDO�ODQGILOO�FRQVWUXFWHG�DERYH�WKH�QDWXUDO�JURXQG�OHYHO�ZKLFK�EOHQGV�ZLWK�WKH�
QDWXUDO�WRSRJUDSK\��DOWKRXJK�WKHUH�ZLOO�EH�VRPH�H[FDYDWLRQ�RI�WKH�IRRWSULQW�DUHD����

0DMRU�IHDWXUHV�RI�WKH�ODQGILOO�DUH�DV�IROORZV��

x� 7RWDO�ODQGILOO� LV�GLYLGHG�LQWR�ILYH�FHOOV�WKDW�ZLOO�HDFK�FRQWDLQ�DSSUR[LPDWHO\��������P��RI�LQVLWX�ZDVWH��ZLWK�D�
FHOO�OLIH�RI�DSSUR[LPDWHO\����\HDUV��

x� 7\SLFDO�FHOO�GLPHQVLRQV�DUH�DSSUR[LPDWHO\���P�ZLGH�����P�ORQJ��DQG���P�KLJK��

x� $Q�XQGHUO\LQJ�OHDFKDWH�EDUULHU�DQG�OHDFKDWH�FROOHFWLRQ�DQG�FRQYH\DQFH�V\VWHP��

x� ,QWHUPHGLDWH�FRYHU�DSSOLHG�WR�ODQGILOOHG�DUHDV�WKDW�ZLOO�EH�H[SRVHG�IRU�PRUH�WKDQ�RQH�\HDU�� � �

x� )LQDO�FOD\�FDSSLQJ�ZLOO�RFFXU�WRZDUGV�WKH�HQG�RI�HDFK�FHOO�OLIH�� � �

x� 5HYHJHWDWLRQ�ZLOO�RFFXU�DIWHU�WKH�ILQDO�FDSSLQJ�WR�UHWXUQ�WKH�VLWH�WR�LWV�SUH�H[LVWLQJ� �VWDWH��

x� $� VLWH� DFFHVV� URDG� ZLOO� DOVR� EH� FRQVWUXFWHG� IURP� WKH� *DUD� 7UDYHOOLQJ� 6WRFN� 5RXWH� RQWR� WKH� VLWH�� *DUD�
7UDYHOOLQJ�6WRFN�5RXWH�FRQQHFWV�RQWR�:DWHUIDOO�:D\��

x� 7KH�ILQDO�ODQGIRUP�ZLOO�FRPSOHPHQW�WKH�H[LVWLQJ�WRSRJUDSK\�RI�WKH�DUHD�� � �

x� $X[LOLDU\��ULJKW�WXUQ��SDVVLQJ�ODQH�DQG�D�SULRULW\�7�MXQFWLRQ�DUH�SURSRVHG��

x� 7HUWLDU\�ZDWHU�PDQDJHPHQW�FRQWUROV�DUH�UHTXLUHG��IRU�OHDFKDWH�DQG�VWRUPZDWHU��RQ�VLWH��
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���� :DWHU�DQG�/HDFKDWH�0DQDJHPHQW�3ODQ�

4.1 EPA Requirements 
6XUIDFH� ZDWHU� FRQWUROV� DUH� WR� FRQIRUP� ZLWK� WKH� IROORZLQJ� SULQFLSOHV�� DV� SHU� WKH� (3$� *XLGHOLQHV� Solid Waste 
Landfills ������: 

x� $OO�ZDWHU�WKDW�KDV�HQWHUHG�ZDVWH�ILOOHG�DUHDV��DQG�ZDWHU�WKDW�KDV�EHHQ�FRQWDPLQDWHG�E\�OHDFKDWH��VKRXOG�EH�
KDQGOHG�DQG�WUHDWHG�LQ�WKH�VDPH�PDQQHU�DV�OHDFKDWH��

x� $OO� VXUIDFH� ZDWHU� WKDW� KDV� EHHQ� FROOHFWHG� IURP� FOHDUHG� RU� QRQ�YHJHWDWHG� VXUIDFHV� VKRXOG� EH� WUHDWHG� LQ�
DFFRUGDQFH�ZLWK�/DQGFRP¶V�SXEOLFDWLRQ�Managing Urban Stormwater: Soils and Construction ������.�

x� 7KH�H[SRVHG�RU�FOHDUHG�DUHDV�DW�WKH�SURSRVHG�ODQGILOO�IDFLOLW\�VKRXOG�EH�PLQLPLVHG�DW�DOO�WLPHV��DQG�DOO�WRSVRLO�
VHW�DVLGH�IRU�UHYHJHWDWLRQ�SXUSRVHV��$OO�FRPSOHWHG�DUHDV�RI�WKH�ODQGILOO�VKRXOG�EH�SURJUHVVLYHO\�UHYHJHWDWHG��
DQG�DQ\�DUHDV�H[SRVHG�IRU�JUHDWHU�WKDQ����GD\V�VKRXOG�EH�VWDELOLVHG�VR�DV�WR�SUHYHQW�VRLO�HURVLRQ���

4.2 Classification of Site Water 
:DWHU�RQ�D�ODQGILOO�VLWH�JHQHUDOO\�IDOOV�LQWR�WKUHH�PDLQ�FDWHJRULHV�DV�IROORZV��

x� ³&OHDQ´� VWRUPZDWHU� ±� $OO� ZDWHU� ZKLFK� IDOOV� RQ� XQGLVWXUEHG� DUHDV� RXWVLGH� WKH� RXWHU� EDWWHU� RI� WKH� FHOO¶V�
SHULPHWHU�GLUW\�ZDWHU�GUDLQ�DQG�IURP�DOO�XQGHYHORSHG�DUHDV�RI� WKH�ODQGILOO� VLWH��$OVR� LQFOXGHV�VXUIDFH�UXQRII�
IURP�IXOO\�FDSSHG�DQG�UHYHJHWDWHG�ODQGILOO�FHOOV��

x� ³'LUW\´�VWRUPZDWHU�±�$OO�ZDWHU�ZKLFK�IDOOV�RXWVLGH�DFWLYH�ZDVWH�FHOO�DUHD�V�EXW�RYHU�DOO�GLVWXUEHG�ODQGILOO�DUHDV�
DQG�LV�SRWHQWLDOO\�FRQWDPLQDWHG�IURP�GHEULV��VHGLPHQWV��DQG�RLOV�JUHDVH��7KLV�ZLOO�LQFOXGH�UXQRII�IURP�DOO�GDLO\�
DQG�LQWHUPHGLDWH�FRYHU�DUHDV��

x� ³/HDFKDWH´�ZDWHU� ±�$OO� ZDWHU� WKDW� KDYH� LPSDUWHG�ZDVWH�RU� OHDFKDWH�FROOHFWLRQ� V\VWHP� DQG�DV�D� UHVXOW� DUH�
SRWHQWLDOO\�FRQWDPLQDWHG�E\�ZDVWH�PDWHULDOV���/HDFKDWH�FRQVLVWV�RI�DOO� UDLQIDOO� LQILOWUDWLRQ�WKURXJK�WKH�ODQGILOO�
DFWLYH�DQG�FDSSHG�DUHDV�DQG�LQFOXGHV�LQMHFWLRQ�GLVSRVDO�LQWR�WKH�ODQGILOO�DQG�ZDVWH�DQG�FRYHU�PRLVWXUH��

4.3 Water Management Strategy 
7KH�SURSRVHG�ZDWHU�PDQDJHPHQW�IORZ�GLDJUDP�IRU�WKH�VLWH�LV�LOOXVWUDWHG�LQ�WKH�IORZ�GLDJUDP�SURYLGHG�LQ�)LJXUH���
EHORZ����

7KH�ZDWHU�PDQDJHPHQW�VWUDWHJ\�DW�WKH�VWDJLQJ�RI�HDFK�ODQGILOO�FHOO�LV�SURYLGHG�LQ�$SSHQGL[�&��

7KH�FRQWDLQPHQW��PDQDJHPHQW�DQG�GLVSRVDO�RI�³FOHDQ��³GLUW\´�DQG�³OHDFKDWH´�ZDWHU�ZLWKLQ�WKH�VLWH�LV�IXUWKHU�
GLVFXVVHG�LQ�WKH�VHFWLRQV�EHORZ��
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Figure 2: Water Management Flow Diagram 
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4.3.1 Clean Water Management 

$OO� ³&OHDQ´�VWRUPZDWHU�ZLWKLQ�WKH�VLWH�ZRXOG�EH�FROOHFWHG�YLD� WKH�FOHDQ�ZDWHU�GLYHUVLRQ�GUDLQV� WR�EH�FRQVWUXFWHG�
DURXQG� WKH�VLWH��&OHDQ�ZDWHU�ZRXOG� EH�GLUHFWHG�WR�WKH�'U\� %DVLQ�DQG� WKHQ�GLVFKDUJHG�GLUHFWO\� LQWR� WKH�H[LVWLQJ�
XQQDPHG�ZDWHUFRXUVH�GRZQVWUHDP�RI�WKH�3URMHFW�6LWH�ZLWK�QR�WUHDWPHQW�DQG�RU�FRQWDLQPHQW�UHTXLUHG��

7KH�FRQWURO�DQG�PDQDJHPHQW�RI�³FOHDQ´�VWRUPZDWHU�LV�VXPPDULVHG�EHORZ��

x� &RQVWUXFWLRQ� RI� D� FOHDQ�ZDWHU� GUDLQ�EXQG�DURXQG� WKH�HQWLUH�DFWLYH� ODQGILOO� DUHD� WR� SUHYHQW� ³FOHDQ´� VXUIDFH�
ZDWHU�HQWHULQJ�WKH�ODQGILOO�IURP�UXQ�RQ�RU�ORFDOLVHG�IORRG�ZDWHUV��

x� &RQVWUXFWLRQ�RI�D�'U\�%DVLQ�ZKLFK�ZRXOG�FDSWXUH�FOHDQ�ZDWHU�IURP�WKH�FOHDQ�ZDWHU�GLYHUVLRQ�GUDLQV��SULRU�WR�
EHLQJ�GLVFKDUJHG�GLUHFWO\�WR�WKH�XQQDPHG�ZDWHUFRXUVH����

x� &RQVWUXFWLRQ�RI�D�GLUW\�ZDWHU�GLYHUVLRQ�GUDLQ�DURXQG�WKH�FRQVWUXFWHG�ODQGILOO�FHOOV��SULRU�WR�ILQDO�FDSSLQJ�DQG�
YHJHWDWLRQ��WR�FROOHFW�DOO�UXQRII�IURP�GLVWXUEHG�DUHDV�ZLWK�FRQWDLQPHQW�ZLWKLQ�WKH�VLWH��

x� &ROOHFWLRQ�RI�FOHDQ�ZDWHU�ZLWKLQ�H[LVWLQJ�IDUP�GDPV�ORFDWHG�ZLWKLQ�WKH�VLWH��LQFOXGLQJ�WKH�'U\�%DVLQ��IRU�QRQ�
SRWDEOH�XVH��VXFK�DV�WKH�ZKHHO�ZDVK�IDFLOLW\��ZDVKLQJ��GXVW�VXSSUHVVLRQ�HWF��

4.3.2 Dirty Water Management 

$OO�³GLUW\´�VWRUPZDWHU�FRPSULVLQJ�UXQRII�IURP�GLVWXUEHG�DUHDV��EXW�RXWVLGH�H[SRVHG�XQFDSSHG�DFWLYH�ZDVWH�FHOO�
DUHD�V��ZRXOG�EH�FROOHFWHG�LQ�GLUW\�ZDWHU�GLYHUVLRQ�GUDLQV�FRQVWUXFWHG�DURXQG�WKH�ODQGILOO�FHOOV��'LUW\�ZDWHU�ZRXOG�EH�
HIIHFWLYHO\�FRQWUROOHG��PDQDJHG�DQG�WUHDWHG�ZLWKLQ�WKH�VLWH�SULRU�WR�DQ\�UHOHDVH�IURP�VLWH���6XFK�ZDWHU�ZRXOG�EH�
SRWHQWLDOO\�FRQWDPLQDWHG�ZLWK�GHEULV��VHGLPHQWV�DQG�PLQRU�RU�RLOV�JUHDVH�HWF��L�H��QRW�OHDFKDWH�ZDWHU��DQG�ZRXOG�
UHTXLUH�WUHDWPHQW�IRU�DOO�FRQWDPLQDQWV�RQO\�SULRU�WR�GLVFKDUJH�WR�WKH�GRZQVWUHDP�HQYLURQPHQW��

7KH�FRQWURO�DQG�PDQDJHPHQW�RI�³GLUW\´�VWRUPZDWHU�LV�VXPPDULVHG�EHORZ��

x� 6WDJHG�ILOOLQJ�ZLWK�LQGLYLGXDO�FHOOV�WR�EH�FRQVWUXFWHG�DV�UHTXLUHG�WR�PLQLPLVH�DUHD�WR�EH�GLVWXUEHG��

x� 7KH�H[SRVHG�XQFDSSHG�DFWLYH�ZDVWH�FHOO�DUHDV�ZRXOG�EH�PLQLPLVHG�DQG�EXQGHG�WR�SUHYHQW�UXQ�RQ�HQWHULQJ�
WKHVH�DUHDV���3URJUHVVLYHO\�ILOOHG�DUHDV�ZRXOG�EH�FRYHUHG�ZLWK�GDLO\�FRYHU�����PP�PLQLPXP�WKLFNQHVV��RQ�D�
GDLO\� EDVLV� WR� PLQLPLVH� FRQWDFW� RI� VXUIDFH� ZDWHUV� ZLWK� ZDVWH�� DQG� WKHUHIRUH�PLQLPLVH� WKH� JHQHUDWLRQ� RI�
OHDFKDWH� ZDWHU�� � :DWHU� FROOHFWHG� ZLWKLQ� WKHVH� H[SRVHG�XQFDSSHG� DFWLYH� ZDVWH� FHOO� DUHDV� ZRXOG� EH�
GHVLJQDWHG�DV�OHDFKDWH�ZDWHU��

x� &RQVWUXFWLRQ� RI� D� SHUPDQHQW� 6HGLPHQWDWLRQ� %DVLQ� ORFDWHG� RXWVLGH� WKH� ODQGILOO� DUHD� WR� FROOHFW� DQG� WUHDW�
FRQWDPLQDWHG� �PDLQO\� VHGLPHQWV�� ODGHQ� ZDWHU� ZLWK� HPHUJHQF\� RYHUIORZ� WR� WKH�'U\� %DVLQ�� 7UHDWHG� ZDWHU�
ZRXOG�EH�SXPSHG�WR�WKH�FOHDQ�ZDWHU�GLYHUVLRQ�GUDLQV��

x� &RQVWUXFWLRQ�RI�D�GLUW\�ZDWHU�GLYHUVLRQ�GUDLQ�DURXQG�WKH�FRQVWUXFWHG�ODQGILOO� FHOOV��SULRU�WR� ILQDO�FDSSLQJ�DQG�
YHJHWDWLRQ��WR�FROOHFW�DOO�UXQRII�IURP�GLVWXUEHG�DUHDV��EXW�RXWVLGH�H[SRVHG�XQFDSSHG�DFWLYH�ZDVWH�FHOO�DUHD�V��
ZKLFK�ZRXOG�GUDLQ�WR�WKH�GRZQVWUHDP�6HGLPHQWDWLRQ�%DVLQ��

x� 3URJUHVVLYHO\�GLYHUWLQJ�FOHDQ�VXUIDFH�UXQRII�IURP�WKH�ILQDO�FDSSHG�DQG�YHJHWDWHG�VXUIDFH�RI�WKH�ODQGILOO��

x� &RQVWUXFWLRQ�RI�D�SHUPDQHQW�'U\�%DVLQ�GHVLJQHG�WR�VWRUH�VXUIDFH�UXQRII� IURP�DOO�XQGLVWXUEHG� ODQGILOO�DUHDV�
�H[FOXGLQJ�ILQDO�FDSSHG�DQG�YHJHWDWHG�DUHDV��DQG�DOVR�KROG�DQ\�HPHUJHQF\�RYHUIORZ�IURP�WKH�6HGLPHQWDWLRQ�
%DVLQ�DQG�/HDFKDWH�3RQG��

x� :KHHO�ZDVK�IDFLOLW\�WR�VWRUH�DQG�WUHDW�DQG�GLVSRVH�GLUW\�ZDWHU�WR�WKH�6HGLPHQWDWLRQ�%DVLQ��ZLWK�FOHDQ�WRS�XS�
IURP�WKH�FOHDQ�ZDWHU�GDPV��

4.3.3 Leachate Water 

$OO�³OHDFKDWH´�ZDWHU�FRPSULVLQJ�UDLQIDOO�LQILOWUDWLRQ�WKURXJK�WKH�ODQGILOO�DFWLYH�DQG�FDSSHG�DUHDV��LQFOXGLQJ�LQMHFWLRQ�
GLVSRVDO� LQWR� WKH�ODQGILOO� DQG�ZDVWH�DQG�FRYHU�PRLVWXUH��ZRXOG�EH�HIIHFWLYHO\�FRQWUROOHG�DQG�GLVSRVHG�ZLWKLQ� WKH�
VLWH�ZLWK�QR�FRQWUROOHG�UHOHDVH�IURP�VLWH��/HDFKDWH�LV�SXPSHG�RXW�IURP�WKH�ODQGILOO�DUHD�WR�WKH�OHDFKDWH�SRQG�DQG�LV�
SXPSHG�EDFN�IRU�UHLQMHFWLRQ�LQWR�WKH�ODQGILOO��

³/HDFKDWH´�ZDWHU�ZRXOG�EH�VWRUHG�DQG�PDQDJHG�WKURXJK�WKH�FRQVWUXFWLRQ�RI�D�SHUPDQHQW�/HDFKDWH�3RQG���7KH�
DPRXQW�RI�OHDFKDWH�SURGXFHG�ZLOO�DOVR�EH�UHJXODUO\�PRQLWRUHG���,Q�WKH�XQOLNHO\�HPHUJHQF\�FDVH�RI�/HDFKDWH�3RQG�
RYHUIORZLQJ�� RYHUIORZ�ZRXOG�EH� WUDQVIHUUHG� WR� WKH�SHUPDQHQW� 6HGLPHQWDWLRQ�%DVLQ�� DQG� WKHQ� WR� WKH�'U\�%DVLQ��
³/HDFKDWH´�ZDWHU�PD\� DOVR� EH�VSUD\� LUULJDWHG�RQ�XQFDSSHG�DUHDV� DV� DQ�DOWHUQDWLYH�PDQDJHPHQW� RSWLRQ�ZKHQ�
FRQGLWLRQV�DOORZ��
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���� 3UHOLPLQDU\�'HVLJQ�RI�:DWHU�6WUXFWXUHV�
$V�GLVFXVVHG�LQ�6HFWLRQ����WKH�SURSRVHG�:DWHU�DQG�/HDFKDWH�0DQDJHPHQW�3ODQ�IRU�WKH�SURSRVHG�ODQGILOO�IDFLOLW\�
LQFRUSRUDWHV�D�QXPEHU�RI�ZDWHU�GUDLQDJH�DQG�FRQWDLQPHQW�VWUXFWXUHV�IRU�WKH�HIIHFWLYH�FRQWURO�DQG�PDQDJHPHQW�RI�
FOHDQ��GLUW\�DQG�OHDFKDWH�ZDWHU�JHQHUDWHG�ZLWKLQ�WKH�VLWH�GXULQJ�RSHUDWLRQ���7KHVH�LQFOXGH�WKH�IROORZLQJ��

x� 6XUIDFH�5XQRII�'LYHUVLRQ�'UDLQV�

x� 3HUPDQHQW�/HDFKDWH�3RQG�

x� 6HGLPHQWDWLRQ�%DVLQ�

x� 'U\�%DVLQ�

7KH�SUHOLPLQDU\�GHVLJQ�DQG�VL]LQJ�RI�WKHVH�ZDWHU�VWUXFWXUHV�DUH�SURYLGHG�EHORZ�DQG�WKH�ORFDWLRQ�DQG�W\SLFDO�
VHFWLRQ�DQG�GHWDLOV�DUH�VKRZQ�LQ�$SSHQGL[�&��

5.1 Surface Runoff Diversion Drains 
7KH�GLYHUVLRQ�GUDLQV�WKDW�FROOHFW�ERWK�WKH�³FOHDQ´�DQG�³GLUW\´�VWRUPZDWHU�UXQRII�ZLOO�EH�GHVLJQHG�WR�FRQYH\�WKH�SHDN�
IORZV�IURP�WKH���LQ�����\HDU�$5,�VWRUP�HYHQW�IURP�WKH�FDWFKPHQW���7KLV�HYHQW�KDV�EHHQ�FKRVHQ�WR�PLQLPLVH�WKH�
ULVN�RI�GRZQVWUHDP�FRQWDPLQDWLRQ�RI�GRZQVWUHDP�ZDWHUV��

7KH�ORFDWLRQV�RI�VLWH�GLYHUVLRQ�GUDLQV�GXULQJ�HDFK�VWDJLQJ�RI�WKH�ODQGILOO�RSHUDWLRQ�FHOOV�DUH�VKRZQ�LQ�$SSHQGL[�&���
7KH�GUDLQV�ZLOO�JHQHUDOO\�EH�JUDVVHG�OLQHG��KRZHYHU�RQ�KLJK�VORSHV��XS�WR�������WKH�GUDLQV�ZLOO�OLNHO\�EH�URFN�OLQHG�
WR� SUHYHQW� VRLO� HURVLRQ�DQG� VFRXULQJ� GXULQJ� KLJK� IORZ�HYHQWV�� � $� URFN� OLQHG� HQHUJ\� GLVVLSDWRU� VWUXFWXUH�ZLOO� EH�
SURYLGHG�DW�WKH�RXWOHW�RI�WKH�FOHDQ�ZDWHU�GLYHUVLRQ�GUDLQ�WR�SUHYHQW�HURVLRQ�VFRXULQJ�SULRU�WR�UHOHDVH�IURP�VLWH�DQG�
LQWR�WKH�H[LVWLQJ�FUHHN�V\VWHP��

7KH�SUHOLPLQDU\�ORFDWLRQ��H[WHQW�DQG�VL]LQJ�RI�WKHVH�GUDLQV�DUH�SURYLGHG�LQ�$SSHQGL[�&��

5.2 Permanent Leachate Pond 
$�/HDFKDWH�3RQG�LV�WR�EH�FRQVWUXFWHG�WR�WHPSRUDULO\�VWRUH�DQG�IRU�WKH�GLVSRVDO�RI�OHDFKDWH�ZDWHU�SURGXFHG�IURP�
WKH� ODQGILOO�ZDVWH�PDVV�� �7KH�SRQG�ZRXOG�EH�FRQVWUXFWHG�DV�SDUW�RI� WKH� LQLWLDO�FRQVWUXFWLRQ�ZRUNV�DQG�ZRXOG�EH�
XWLOLVHG�DV�D�OHDFKDWH�SRQG�GXULQJ�DQG�SRVW�RSHUDWLRQ�RI�WKH�ODQGILOO�IDFLOLW\��,WV�ORFDWLRQ�ZLOO�EH�RXWVLGH�RI�WKH�ODQGILOO�
IRRWSULQW��WR�WKH�QRUWK�DV�VKRZQ�LQ�$SSHQGL[�&���

5.2.1 Design Assumptions 

6HYHUDO�DVVXPSWLRQV�ZHUH�XVHG�WR�PRGHO�WKH�VL]H�RI�WKH�SHUPDQHQW�/HDFKDWH�3RQG��7KH�ODQGILOO�ZDV�DVVXPHG�WR�
FRQWDLQ���FHOOV��ZLWK�D�ODQGILOO� OLIH�RI����\HDUV�IRU�HDFK�FHOO���&RPSXWHU�GHVLJQ�VRIWZDUH����'��ZDV�XVHG�WR�REWDLQ�
WKH�IROORZLQJ�DSSUR[LPDWH�IRRWSULQW�DUHDV�IRU�HDFK�ODQGILOO�FHOO���$�WRWDO�DUHD�FRPSULVLQJ�DSSUR[LPDWHO\������KD�ZDV�
XVHG�LQ�PRGHOOLQJ�WKH�/HDFKDWH�3RQG��ZLWK�FHOO�DUHDV�DV�IROORZV��

x� &HOO���±��������P��

x� &HOO���±��������P��

x� &HOO���±��������P��

x� &HOO���±��������P��

x� &HOO���±��������P���

$SSUR[LPDWHO\�����RI�HDFK�FHOO�ZDV�DOVR�DVVXPHG�WR�EH�DFWLYH�HDFK�\HDU���)RU�H[DPSOH��LQ�WKH�ILUVW�\HDU�RI�ODQGILOO�
RSHUDWLRQ������RI�&HOO���ZLOO�EH�DFWLYH��� ,Q�WKH�VHFRQG�\HDU�� WKLV�����RI�&HOO���ZLOO�EH�FRYHUHG�ZLWK�LQWHUPHGLDWH�
FRYHU�DQG�D�QHZ�����RI�&HOO���ZLOO�EH�DFWLYH���,Q�WKH�WKLUG�\HDU�D�QHZ�����RI�WKH�FHOO�ZLOO�EH�DFWLYH��WKH�DUHD�WKDW�
ZDV�DFWLYH�ZLOO�EH�FRYHUHG�ZLWK�LQWHUPHGLDWH�FRYHU��LQFUHDVLQJ�WKH�LQWHUPHGLDWH�FRYHU�WR�������)LQDO�FRYHU�ZLOO�EH�
LQVWDOOHG�RQ�WKH�FHOO�DIWHU�WKH�ZKROH�FHOO� LV�FRYHUHG�E\� LQWHUPHGLDWH�FRYHU��LH�DIWHU�WHQ�\HDUV�RI�RSHUDWLRQ���'XULQJ�
WKH�ILQDO�FRYHU�IRU�&HOO����WKH�F\FOH�EHJLQV�DJDLQ�IRU�&HOO����

:DWHU�LQILOWUDWLRQ�UDWHV�ZHUH�GHWHUPLQHG�IRU�HDFK�W\SH�RI�FRYHU�FRQVWUXFWHG�RQ�WKH�ODQGILOO�FHOOV�GXULQJ�RSHUDWLRQV���
/DQGILOO�K\GURORJLFDO�PRGHOOLQJ��XVLQJ�+(/3��ZDV�XWLOLVHG�WR�REWDLQ� LQWHUFHSWLQJ�UDLQIDOO�SHUFHQWDJHV�WKDW�W\SLFDOO\�
LQILOWUDWH�WKH�YDULRXV�GLIIHUHQW�W\SHV�RI�ODQGILOO�FRYHU�GXULQJ�RSHUDWLRQ���7\SLFDO�UDLQIDOO�LQILOWUDWLRQ�SHUFHQWDJHV��ZKLFK�
LQFOXGH�HYDSRWUDQVSLUDWLRQ�UDWHV��WKDW�ZHUH�DGRSWHG�LQ�WKH�PRGHOOLQJ�IRU�WKH�/HDFKDWH�3RQG�DUH�DV�IROORZV��

x� 'DLO\�&RYHU�±�����
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x� ,QWHUPHGLDWH�&RYHU�±�����

x� )LQDO�&RYHU�±�����

2WKHU�PDMRU�GHVLJQ�DVVXPSWLRQV�DOVR�LQFOXGH��

x� :DVWH�LV�UHFHLYHG�DW�WKH�ODQGILOO�DW�D�UDWH�RI��������WRQQHV�SHU�\HDU�IRU�WKH�OLIH�RI�WKH�ODQGILOO��7KLV�UDWH�LV�QRW�
H[SHFWHG�WR�FKDQJH�IURP�\HDU�WR�\HDU�DFFRUGLQJ�WR�WKH�VWDWLF�SRSXODWLRQ�DV�VWDWHG�LQ�6WDWH�RI�WKH�
(QYLURQPHQW����������

x� $�ZRUVW�FDVH�VFHQDULR�RI�FRPSDFWLRQ�LV������W�P���

x� 7KH�FRYHU�YRLG�UDWLR�LV�����E\�YROXPH��

x� 7KH�VROLG�ZDVWH�PRLVWXUH�FRQWHQW�E\�ZHLJKW�LV������7FKREDQRJORXV�et al���������
x� 7KH�GDLO\�FRYHU�PRLVWXUH�FRQWHQW�LV�����E\�ZHLJKW��

x� 7KH�UDWLR�RI�GDLO\�FRYHU�WR�ZDVWH�LV�����E\�YROXPH��

x� 7KH�SDQ�HYDSRUDWLRQ�IDFWRU�LV������ �

x� 7KH�GDLO\�UDLQIDOO�IRU�$UPLGDOH�ZDV�REWDLQHG�IURP�GDWD�SURYLGHG�E\�WKH�%XUHDX�RI�0HWHRURORJ\��%20����

x� 7KH�GDLO\�HYDSRUDWLRQ�UDWHV�IRU�$UPLGDOH�IRU�HDFK�PRQWK�DUH�WKRVH�SUHVHQWHG�LQ�7DEOH���� �

x� /HDFKDWH�GHQVLW\�DVVXPHG�WR�EH��W�P���

x� ,W�LV�DVVXPHG�WKDW�WKHUH�LV�QR�WLPH�ODJ�IRU�WKH�WUDQVSRUW�RI�OHDFKDWH�IURP�WKH�ODQGILOO�WR�OHDFKDWH�SRQG��

x� ,QWHUPHGLDWH�VXUIDFH�UXQRII�DVVXPHG�DV�SDUW�RI�WKH�LQSXW�LQWR�WKH�6HGLPHQWDWLRQ�%DVLQ��

x� )LQDO�VXUIDFH�UXQRII�DVVXPHG�DV�SDUW�RI�WKH�LQSXW�WR�VWRUPZDWHU�SRQG��DQG�

x� 5DLQIDOO�LQILOWUDWLRQ�WKURXJK�WKH�GDLO\��LQWHUPHGLDWH�DQG�ILQDO�FDSV�DUH�FRQVLGHUHG�LQ�ZDWHU�EDODQFH�RI�WKH�
ODQGILOO�DQG�/HDFKDWH�3RQG��

Table 1 Daily Evaporation Rates for Site 

Month 
Daily Evaporation Rate 
(mm) 

-DQXDU\� �����

)HEUXDU\� �����

0DUFK� �����

$SULO� �����

0D\� �����

-XQH� �����

-XO\� �����

$XJXVW� �����

6HSWHPEHU� �����

2FWREHU� �����

1RYHPEHU� �����

'HFHPEHU� �����

�

7KH� /HDFKDWH� 3RQG� ZDV� WKHQ� VL]HG� IURP� D� GDLO\� ZDWHU� EDODQFH� PRGHO� WDNLQJ� LQWR� DFFRXQW� WKH� IROORZLQJ�
FRPSRQHQWV��UHIHU�)LJXUH�����

x� 5DLQIDOO�LQILOWUDWLRQ�IURP�GDLO\��LQWHUPHGLDWH�DQG�ILQDO�FRYHUV��

x� 'LUHFW�UDLQIDOO�LQSXW�RQ�WKH�SRQG��

x� 'DLO\�HYDSRUDWLRQ�RXWSXW�IURP�WKH�SRQG��

x� )LHOG�FDSDFLW\�RI�WKH�ZDVWH��

x� /HDFKDWH�SURGXFHG�IURP�VROLG�ZDVWH�PRLVWXUH��DQG�

x� ,QMHFWLRQ�WKURXJK�WKH�ZDVWH�DQG�GDLO\�DQG�LQWHUPHGLDWH�FRYHUV��
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7KH�ZDWHU� EDODQFH�PRGHO� XVHG� WR�VL]H� WKH�/HDFKDWH�3RQG�DGRSWHG���� \HDUV� RI� DYHUDJH� GDLO\� UDLQIDOO� GDWD� IRU�
$UPLGDOH�EHWZHHQ������WR�����DV�LW�UHSUHVHQWHG�RYHUDOO�DYHUDJH�DQQXDO�UDLQIDOO�DQG�LQFOXGHG�D�UDQJH�RI�ZHW��GU\�
DQG�WKH����$(3�\HDUV����7KLV����\HDU�SHULRG�ZDV�XVHG�WR�DVVHVV�WKH�ZDWHU�EDODQFH�IRU�HDFK�VWDJH�RI�WKH�ODQGILOO�
GHYHORSPHQW���

7KH�SRQG�ZDV� LQLWLDOO\� DVVXPHG�WR�EH�HPSW\��'XH� WR� WKH�SUHVHQFH�RI�KDUG� URFN�EHORZ�WKH�JURXQG�VXUIDFH�DQG�
HFRQRPLF�FRQVLGHUDWLRQV��LW�ZDV�FRQFOXGHG�QRW�WR�KDYH�D�SRQG�GHHSHU�WKDQ��P���7KH�VL]H��OHQJWK�DQG�ZLGWK��RI�WKH�
SRQG�ZDV�DOWHUHG�XQWLO�WKHUH�ZDV�QR�RYHUIORZ�IURP�WKH�SRQG��E\�UHJXODWLQJ�WKH�SRQG�VL]H��IRU����\HDUV�RI�ODQGILOO�
RSHUDWLRQ���7KH�GHWDLOHG�GHVLJQ�FDOFXODWLRQV�IRU�WKH�OHDFKDWH�HYDSRUDWLRQ�SRQG�DUH�SURYLGHG�LQ�$SSHQGL[�$���7KH�
UHVXOWV�IRU�WKH�UHTXLUHG�PLQLPXP�VL]H�RI�WKH�/HDFKDWH�3RQG�LV�VXPPDULVHG�LQ�7DEOH���EHORZ���

Table 2 Minimum Size Requirements for Permanent Leachate Pond 

Component Size 
3RQG�%DVH�'LPHQVLRQV��P�[�P�� ���[����

7RWDO�9ROXPH�DW��P��P��� �������

)XOO�6XUIDFH�$UHD�DW��P��P��� ������

7RWDO�'HSWK��P��
���P��FRPSULVLQJ��P�OHDFKDWH�VWRUDJH�����P�
IUHHERDUG�VWRUDJH�DQG����P�VSLOOZD\�GHSWK��

7RWDO�9ROXPH�DW����P��LQFOXGLQJ�IUHHERDUG���P��� �������

7RWDO�9ROXPH�DW����P��LQFOXGLQJ�VSLOOZD\���P��� �������

�

)LJXUH���LQ�$SSHQGL[�$�GHSLFWV�WKH�YDULDWLRQ�RI�OHDFKDWH�YROXPH�LQ�WKH�/HDFKDWH�3RQG�ZLWK�WLPH��,W�ZDV�IRXQG�WKDW�
WKH�OHDFKDWH�SRQG�ZLWK�DSSUR[LPDWHO\���0/�FDSDFLW\��XS�WR�IUHHERDUG��ZRXOG�EH�VXIILFLHQW�WR�PDQDJH�WKH�SRWHQWLDO�
OHDFKDWH�WKDW�ZRXOG�EH�JHQHUDWHG�GXULQJ�RSHUDWLRQ�RI�WKH�SURSRVHG�ODQGILOO��

5.2.2 Assessment of Climate Change Impacts on Leachate Volumes  

7KH�HIIHFWV�RI�FOLPDWH�FKDQJH�ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ�IRU�WKH�VL]LQJ�RI�WKH�OHDFKDWH�SRQG��7KH�UDLQIDOO�GDWD�
XVHG� LQ� WKH�PRGHOOLQJ�ZDV� DPHQGHG� WR� UHIOHFW� WKH� SURMHFWHG� ZRUVW� FDVH� UDLQIDOO� FKDQJHV� UHVXOWLQJ� IURP� FOLPDWH�
FKDQJH��L�H��PD[LPXP�ZHWWLQJ��EDVHG�RQ�WKH�GDWD�DV�IROORZV��

x� $XWXPQ��IURP�0DUFK�WR�0D\�������LQFUHDVH�LQ�GDLO\�UDLQIDOO��

x� :LQWHU��IURP�-XQH�WR�$XJXVW�������GHFUHDVH�LQ�GDLO\�UDLQIDOO��

x� 6SULQJ��IURP�6HSWHPEHU�WR�1RYHPEHU�������LQFUHDVH�LQ�GDLO\�UDLQIDOO��

x� 6XPPHU��IURP�'HFHPEHU�WR�)HEUXDU\�������LQFUHDVH�LQ�GDLO\�UDLQIDOO��

$V�TXDQWLWDWLYH�DVVHVVPHQW�RI� IXWXUH�HYDSRUDWLRQ�FRXOGQ¶W� EH�SUHGLFWHG�� LW� LV�DVVXPHG�WKDW� WKH�HIIHFW�RI� FOLPDWH�
FKDQJH�RQ�HYDSRUDWLRQ�LV�QHJOLJLEOH��L�H��ZRUVW�FDVH���7KH�ZDWHU�EDODQFH�PRGHO�ZDV�UHUXQ�WDNLQJ�DFFRXQW��

x� 7KH�DERYH�UHYLVHG�UDLQIDOO�YDOXHV�IRU�WKH�ODWWHU�WKLUW\�\HDUV�RI�RSHUDWLRQ�RI�WKH�ODQGILOO�L�H�IURP�WKH���VW�WR�WKH�
��WK�\HDU�RI�RSHUDWLRQ��DQG�

x� $OO�WKH�RWKHU�DVVXPSWLRQV�DQG�LQSXWV�WR�WKH�PRGHO�UHPDLQ�WKH�VDPH�DV�WKDW�IRU�WKH�RULJLQDO�ZDWHU�EDODQFH�DV�
LQ�6HFWLRQ�������DQG�$SSHQGL[�$�LQFOXGLQJ�WKH�DVVXPSWLRQ�WKDW�HYDSRUDWLRQ�UDWHV�UHPDLQ�WKH�VDPH�DV�LQ�
7DEOH�����

�

�

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

��$(&20�XVHG�WKH�GDLO\�UDLQIDOO�GDWD�IURP������WR������LQ�RUGHU�WR�DQDO\VH�WKH�UDLQIDOO�LQWHQVLW\�DW�WKH�VWXG\�DUHD��
$�FXPXODWLYH�RI�WHQ�\HDUV�UDLQIDOO�GDWD��H�J�����������������������HWF�ZHUH�WKHQ�FRPSDUHG��,W�ZDV�REVHUYHG�WKDW�
WKH�UDLQIDOO�GDWD�VHW�IRU�WKH�SHULRG�IURP������WR������FRQWDLQHG�WKH�ZHW��GU\�DQG�DYHUDJH�\HDUV�IRU�WKH�ZKROH�GDWD�
UDQJH�WKDW�ZDV�DQDO\VHG��7KH�GDLO\�UDLQIDOO�GDWD�VHW�ZDV�WKHQ�UHSOLFDWHG�IRU�HDFK����\HDU�SHULRG�IRU�WKH����\HDU�
ODQGILOO�OLIH��7KH�����$(3�LQ�WKH�UDQJH�IURP�����������ZDV�HVWLPDWHG�WR�EH�IRU�WKH�\HDU������DQG����$(3�IRU�
WKH�GDWD�UDQJH�����������ZDV�HVWLPDWHG�WR�EH�LQ�WKH�\HDU������DQG�������$OO�WKH����$(3�ZHW�\HDUV�IDOO�ZLWKLQ�
WKH�GDWD�VHW�WKDW�ZDV�XVHG�LQ�RXU�OHDFKDWH�PRGHO��
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7KH�VL]H�RI� WKH�SRQG�ZDV�DOWHUHG�XQWLO� WKHUH�ZDV�QR�RYHUIORZ� IURP� WKH�SRQG��E\�UHJXODWLQJ�WKH�SRQG�VL]H��� 7KH�
UHVXOWV�IRU�QR�OHDFKDWH�RYHUIORZ�IURP�WKH�OHDFKDWH�SRQG�DUH�SUHVHQWHG�LQ�7DEOH����*UDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�
YDULDWLRQ� LQ� OHDFKDWH�YROXPHV�LQ� WKH�SRQG�ZLWK� UHVSHFW� WR�WLPH�DUH�SUHVHQWHG�LQ�)LJXUH���� ,W�ZDV�IRXQG� WKDW� WKH�
OHDFKDWH�SRQG�ZLWK���0/�FDSDFLW\��XS�WR�IUHHERDUG��ZRXOG�EH�VXIILFLHQW�WR�PDQDJH�WKH�SRWHQWLDO�H[FHVV�OHDFKDWH�
�FRQVLGHULQJ�FOLPDWH�FKDQJH��WKDW�ZRXOG�EH�JHQHUDWHG�GXULQJ�RSHUDWLRQ�RI�WKH�SURSRVHG�ODQGILOO���

Table 3 Leachate Pond Size to include climate change impacts 

Component Size 
3RQG�%DVH�'LPHQVLRQV��P�[�P�� ���[����

7RWDO�9ROXPH�DW��P��P��� �������

)XOO�6XUIDFH�$UHD�DW��P��P��� ������

7RWDO�'HSWK��P��
���P��FRPSULVLQJ��P�OHDFKDWH�VWRUDJH�����P�
IUHHERDUG�VWRUDJH�DQG����P�VSLOOZD\�GHSWK��

7RWDO�9ROXPH�DW����P��LQFOXGLQJ�IUHHERDUG���P��� �������

7RWDO�9ROXPH�DW����P��LQFOXGLQJ�IUHHERDUG���P��� �������

�
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Figure 3: Leachate volume (using climate change predictions from the 21st year to 50th year of operation) 
in Leachate pond vs time 

�

5.2.3 Preliminary Design Features 

7KH� SUHOLPLQDU\� GHVLJQ� IHDWXUHV� DQG� GHWDLOV� RI� WKH� SHUPDQHQW� /HDFKDWH� 3RQG� DUH� VKRZQ� LQ� $SSHQGL[� &� DQG�
VXPPDULVHG�DV�IROORZV��

x� 3HULPHWHU�EXQG�ZDOOV�RI�WKH�OHDFKDWH�SRQG�WR�EH�FRQVWUXFWHG�XVLQJ�FRPSDFWHG�FOD\�PDWHULDOV��

x� )UHHERDUG�RI����PP�KDV�EHHQ�DOORZHG�FRPSULVLQJ����PP�WR�FDSWXUH�WKH�����\HDU�$5,����KU�VWRUP�YROXPH�
IURP�GLUHFW�UDLQIDOO�RYHU�WKH�SRQG�VXUIDFH��DQG�DQ�DGGLWLRQDO����PP�IRU�ZDYH�DFWLRQ�RQ�WKH�ZDWHU�VXUIDFH��

x� 7KH�LQWHUQDO� IORRU�DQG�EDWWHUV�RI� WKH�SRQG�WR�EH� OLQHG�ZLWK����PP�WKLFN�FRPSDFWHG�FOD\�DQG����PP� WKLFN�
+'3(�OLQHU��

x� $Q�HPHUJHQF\�RYHUIORZ�VSLOOZD\�WR�EH�SURYLGHG�DW�D�OHYHO����P�EHORZ�WKH�FUHVW�OHYHO��ZLWK�GLVFKDUJH�GLUHFWHG�
WR�WKH�GLUW\�ZDWHU�GLYHUVLRQ�GUDLQ��ZLWK�XOWLPDWH�VWRUDJH�LQ�WKH�6HGLPHQWDWLRQ�%DVLQ��DQG�

x� (URVLRQ�FRQWURO�WR�EH�SURYLGHG�DW�WKH�VSLOOZD\�RXWOHW��

5.2.4 Disposal Requirements 

7KH�/HDFKDWH�3RQG�ZLOO�FROOHFW�OHDFKDWH�IURP�WKH�ODQGILOO�YLD�D�OHDFKDWH�FROOHFWLRQ�V\VWHP�DQG�OHDFKDWH�VXPS�ZHOO��
7KH�OHDFKDWH�LV�WR�EH�GLVSRVHG�LQ�WKH�OHDFKDWH�SRQG�WKURXJK�HYDSRUDWLRQ�DQG�DOVR�E\�LQMHFWLRQ�EDFN�LQWR�WKH�ODQGILOO�
DV�UHTXLUHG�GXULQJ�RSHUDWLRQ����

5.3 Sedimentation Basin 
$�6HGLPHQWDWLRQ�%DVLQ�LV�WR�EH�ORFDWHG�RXWVLGH�WKH�ODQGILOO�FHOO�DUHD�WR� WHPSRUDULO\�VWRUH�VXUIDFH�UXQRII� IURP�WKH�
ODQGILOO¶V�GDLO\�DQG�LQWHUPHGLDWH�FRYHU�DUHDV��EXW�H[FOXGLQJ�WKH�DFWLYH�ODQGILOO�WLSSLQJ�IDFH�DUHDV���7KH�SXUSRVH�RI�
WKH�EDVLQ�LV�WR��

x� 6HSDUDWH�LVRODWH�VXUIDFH�UXQRII�ZLWKLQ�WKH�VLWH�IURP�WKH�OHDFKDWH�ZDWHU�JHQHUDWHG�IURP�ODQGILOOLQJ�DFWLYLWLHV��

x� (QDEOH�VWRUHG�ZDWHU�WR�EH�WUHDWHG�WR�UHPRYH�FRQWDPLQDWHV��PDLQO\�VXVSHQGHG�VHGLPHQWV��SULRU�WR�GLVFKDUJH�
WR�WKH�GRZQVWUHDP�FUHHN�V\VWHP��DQG�

x� $FW�DV�EDFNXS�VWRUDJH�IRU�RYHUIORZV�IURP�WKH�SHUPDQHQW�/HDFKDWH�3RQG��
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7KH�EDVLQ�LV�WR�EH�ORFDWHG�RXWVLGH�RI�WKH�ODQGILOO�DUHD��WR�WKH�QRUWK��DV�VKRZQ�RQ�$SSHQGL[�&���7KH�6HGLPHQWDWLRQ�
%DVLQ�ZRXOG�EH�FRQVWUXFWHG�DV�SDUW�RI�WKH�FRQVWUXFWLRQ�ZRUNV�DQG�ZRXOG�EH�XWLOLVHG�DV�D�SHUPDQHQW�6HGLPHQWDWLRQ�
%DVLQ�GXULQJ�WKH�HQWLUH�RSHUDWLRQDO�SKDVH��

5.3.1 Design Assumptions 

7KH� 6HGLPHQWDWLRQ� %DVLQ� KDV� EHHQ� GHVLJQHG� WR� FDSWXUH� DOO� UXQRII� IURP� WKH� GLVWXUEHG� ODQGILOO� DUHDV� GXULQJ�
RSHUDWLRQ�� � 7KH�PD[LPXP� GLVWXUEHG� ODQGILOO� DUHD� IRU� GHVLJQ�RI� WKH�EDVLQ� DVVXPHG��� FHOO� DUHDV�FRQVLVWLQJ�RI� ��
DFWLYH�FHOOV�DQG���FHOO�FDSSHG�EXW�QRW�YHJHWDWHG����

&DOFXODWLRQV� DFFRUGLQJ� WR� WKH� FULWHULD� LQ� 0DQDJLQJ� 8UEDQ� 6WRUPZDWHU� 6RLOV� DQG� &RQVWUXFWLRQ� ������� ZHUH�
XQGHUWDNHQ�WR�GHWHUPLQH�WKH�YROXPH�RI�WKH�EDVLQ�UHTXLUHG�IRU�ERWK�VHWWOHPHQW�DQG�VWRUDJH�RI�WKH�VHGLPHQW���7KH�
EDVLQ� VWRUDJH� ZDV� GHVLJQHG� WR� IXOO\� FRQWDLQ� WKH� �� GD\� ��WK� SHUFHQWLOH� UDLQIDOO� GHSWK� IRU� WKH� ODQGILOO� VLWH�� � 7KH�
FRQWULEXWLQJ�FDWFKPHQW�DUHD�ZDV�GHWHUPLQHG� WR�EH�DSSUR[LPDWHO\������KD� IRU��� ODQGILOO� FHOOV� �&HOOV������DQG����� �
)XUWKHU�GHWDLOV�RI�LQSXW�GDWD�DQG�DVVXPSWLRQV�XVHG�LQ�WKH�GHVLJQ�RI�WKH�EDVLQ�DUH�RXWOLQHG�LQ�$SSHQGL[�%���

7KH� 6HGLPHQWDWLRQ�%DVLQ� KDV� EHHQ� ORFDWHG� EHWZHHQ� WKH�/HDFKDWH� 3RQG� DQG� WKH�'U\� %DVLQ�� � ,QIORZ� IURP� WKH�
FRQWULEXWLQJ�FDWFKPHQW�ZLOO� EH�GLUHFWHG�WR�WKH�6HGLPHQWDWLRQ�%DVLQ� WKURXJK� WKH�XVH�RI� WKH�GLUW\�ZDWHU�GLYHUVLRQ�
GUDLQV��DV�VKRZQ�RQ�$SSHQGL[�&����

5.3.2 Basin Storage Capacity 

7KH� 6HGLPHQWDWLRQ� %DVLQ� LV� WR� EH� GHVLJQHG� DQG� FRQVWUXFWHG� LQ� DFFRUGDQFH�ZLWK� /DQGFRP¶V� Managing Urban 
Stormwater: Soils and Construction����������7KH�GHVLJQ�FULWHULD�DSSOLHG�LV�RXWOLQHG�DV�IROORZV��

x� 6HGLPHQWDWLRQ� %DVLQ� FDSDFLW\� KDV� EHHQ� GHVLJQHG� EDVHG� RQ� WKH� ��WK� SHUFHQWLOH�� �� GD\� GXUDWLRQ� HYHQW�
�����PP��IRU�GHWHUPLQLQJ�WKH�VHWWOLQJ�]RQH�DQG�WKH�VHGLPHQW�]RQH�DQG�VL]HG�WR�VWRUH�DW�OHDVW�DQ�DYHUDJHG�
WZR�PRQWK�VHGLPHQW�\LHOG��DQG�

x� 'U\�ZHDWKHU�GLVFKDUJHV�VKDOO�QRW�KDYH�D�766�H[FHHGLQJ����PJ�/��

6RLOV�DW�WKH�VLWH�KDYH�EHHQ�FODVVLILHG�DV�D�PL[WXUH�RI�7\SH�&��'�DQG�)�VRLOV�DFFRUGLQJ�WR�WKH�FULWHULD�LQ�Managing 
Urban Stormwater: Soils and Construction (������� � 5XQRII� FRQWDLQLQJ�7\SH�'� DQG�)� VRLOV� DUH� KDUGHU� WR� WUHDW��
FRQWDLQLQJ�ILQH�JUDLQHG�SDUWLFOHV�WKDW�DUH�RIWHQ�GLVSHUVLYH��7\SH�'��DQG�DOVR�UHTXLUH�D�ORQJHU�³UHVLGHQFH´�WLPH�WR�
VHWWOH���&RQVHTXHQWO\�WKH�6HGLPHQWDWLRQ�%DVLQ�KDV�EHHQ�GHVLJQHG�WR�WUHDW�ERWK�7\SH�'�DQG�)�VRLOV���7KH�GHVLJQ�RI�
WKH�EDVLQ�IROORZHG�WKH�JXLGHOLQHV�LQ�Managing Urban Stormwater: Soils and Construction���������

7KH�GHWDLOHG�GHVLJQ�FDOFXODWLRQV�IRU�WKH�EDVLQ�DUH�SURYLGHG�LQ�$SSHQGL[�%���7KH�UHVXOWV�IRU�WKH�PLQLPXP�UHTXLUHG�
VHWWOLQJ�DQG�VHGLPHQW�]RQH�FDSDFLWLHV�IRU�WKH�6HGLPHQWDWLRQ�%DVLQ�DW�WKH�VLWH�DUH�VKRZQ�LQ�WKH�7DEOH����

Table 4 Minimum Sedimentation Basin Capacity 

Component Size 
6HGLPHQW�=RQH�9ROXPH��P��� ����

6HWWOLQJ�=RQH�9ROXPH��P��� �����

7RWDO�9ROXPH��P��� �����

7RWDO�'HSWK��P��
���P��FRPSULVLQJ����P�VHWWOLQJ�]RQH�DQG�VHGLPHQW�

VWRUDJH�DQG����P�VSLOOZD\�GHSWK��

�

5.3.3 Design Features 

7KH�SUHOLPLQDU\�GHVLJQ�IHDWXUHV�RI�WKH�6HGLPHQWDWLRQ�%DVLQ�LV�VKRZQ�LQ�$SSHQGL[�&�DQG�VXPPDULVHG�DV�IROORZV��

x� 3HULPHWHU�EXQG�ZDOOV�RI�WKH�EDVLQ�WR�EH�FRQVWUXFWHG�XVLQJ�FRPSDFWHG�FOD\�PDWHULDOV��

x� 7KH�LQWHUQDO�IORRU�DQG�EDWWHUV�RI�WKH�EDVLQ�WR�EH�OLQHG�ZLWK����PP�WKLFN�FRPSDFWHG�FOD\��LI�UHTXLUHG�±�WR�EH�
FRQILUPHG�GXULQJ�GHWDLOHG�GHVLJQ���

x� 7KH�EDVLQ�LV�WR�FRQWDLQ�D�ORZ�O\LQJ�VXPS�IRU�HDVH�RI�SXPS�RXW�DQG�PDLQWHQDQFH��

x� $Q� RYHUIORZ� VSLOOZD\� WR� EH� SURYLGHG� DW� D� OHYHO� ���P� EHORZ� WKH� FUHVW� OHYHO� �LH�� VXIILFLHQW� FDSDFLW\� WR�
DFFRPPRGDWH�WKH�����\HDU�SHDN�GLVFKDUJH�IURP�WKH�FDWFKPHQW���

x� (URVLRQ�FRQWURO�WR�EH�SURYLGHG�DW�WKH�VSLOOZD\�RXWOHW��
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+HLJKW�SHJV�RU�PDUNHUV�DUH�WR�EH�LQVWDOOHG�DQG�PDLQWDLQHG�ZLWKLQ�WKH�EDVLQ�WR�LQGLFDWH�WKH�PD[LPXP�OHYHO�RI�WKH�
VHGLPHQW�]RQH���:KHQ�WKH�PDUNHUV�LQGLFDWH�WKDW�WKH�VHGLPHQW�]RQH�KDV�UHDFKHG��RU�LV�UHDFKLQJ��IXOO�FDSDFLW\��WKHQ�
VWRUHG�VHGLPHQWV�ZRXOG�QHHG�WR�EH�UHPRYHG�GLVSRVHG��WR�PDLQWDLQ�WKH�PLQLPXP�ZDWHU�VWRUDJH�FDSDFLW\�ZLWKLQ�WKH�
EDVLQ��

5.3.4 Treatment and Discharge Requirements 

:LWK�EDVLQV�WKDW�FDSWXUH�UXQRII�IURP�7\SH�)�VRLOV��VWRUPZDWHU� LQ�WKH�VHWWOLQJ�]RQH�VKRXOG�EH�GUDLQHG�RU�SXPSHG�
RXW�ZLWKLQ�WKH� WLPH�SHULRG�DGRSWHG� LQ�WKH�GHVLJQ�RI� WKH�EDVLQ�SURYLGHG� WKDW� WKH�QRPLQDWHG�ZDWHU�TXDOLW\� WDUJHWV�
KDYH�EHHQ�PHW���$�SHULRG�RI���GD\V�KDV�EHHQ�DOORZHG�IRU�LQ�WKH�GHVLJQ�RI�WKLV�EDVLQ�EXW�WKLV�FDQ�EH�LQFUHDVHG�WR�
XS�WR����GD\V�LI�VLWH�FRQGLWLRQV�DOORZ����

7\SH�'�VRLOV�DUH�SUHVHQW�ZLWKLQ�WKH�VRLO�SURILOH�DW�WKH�3URMHFW�6LWH�DQG�PD\�EH�H[SRVHG�GXULQJ�FRQVWUXFWLRQ���7\SH�
'�VRLOV�FRQWDLQ�D�VLJQLILFDQW� OHYHO� RI�GLVSHUVLEOH�PDWHULDO�� � ,I� WKH�ZDWHU�VWRUHG� LQ� WKH�6HGLPHQWDWLRQ�%DVLQ�KDV�D�
VXVSHQGHG�VROLGV� UHDGLQJ�RI� KLJKHU� WKDQ���PJ�/�DIWHU� VXIILFLHQW� WLPH�KDV� HODSVHG� WR� DOORZ�QDWXUDO� VHWWOLQJ�� WKH�
ZDWHU�ZRXOG� EH�WUHDWHG�E\�D� IORFFXODWLRQ�FRDJXODWLRQ� WUHDWPHQW� V\VWHP�� �6WRUHG�ZDWHU�ZLWKLQ� WKH�6HGLPHQWDWLRQ�
%DVLQ�ZRXOG� EH�SXPSHG� WKURXJK� WKH� WUHDWPHQW� V\VWHP�� � 7UHDWHG� ZDWHU� IURP� WKH�6HGLPHQWDWLRQ� %DVLQ� ZLOO� EH�
GLVFKDUJHG� WR� WKH�FOHDQ�ZDWHU� GUDLQ� DQG�GLUHFWHG� WR� WKH� GRZQVWUHDP� HQYLURQPHQW�� ,Q� WKH� HYHQW� RI� HPHUJHQF\�
RYHUIORZ�IURP�WKH�6HGLPHQWDWLRQ�%DVLQ��ZDWHU�ZLOO�DOVR�EH�IXOO\�FRQWDLQHG�LQ�WKH�'U\�%DVLQ��

5.4 Dry Basin 
$�SHUPDQHQW�'U\�%DVLQ�LV�WR�EH�ORFDWHG�RXWVLGH�WKH�ODQGILOO�FHOO�DUHD�DQG�GRZQVWUHDP�RI�WKH�6HGLPHQWDWLRQ�%DVLQ�
DQG�/HDFKDWH�3RQG���7KH�SULPDU\�REMHFWLYH�RI�WKH�'U\�%DVLQ�LV�WR�SURYLGH�HPHUJHQF\�FRQWDLQPHQW�VWRUDJH�LQ�WKH�
HYHQW� RI� XQFRQWUROOHG� RYHUIORZ� IURP� WKH�6HGLPHQWDWLRQ� %DVLQ� DQG�RU� /HDFKDWH� 3RQG�� WKXV� UHGXFLQJ� WKH� ULVN� RI�
SRWHQWLDO�GRZQVWUHDP�FRQWDPLQDWLRQ�IURP�WKH�ODQGILOO�RSHUDWLRQ��

5.4.1 Design Assumptions 

7KH�PDLQ�DVVXPSWLRQV�RI�WKH�'U\�%DVLQ�GHVLJQ�DUH�VXPPDULVHG�EHORZ��

x� 7KH�'U\�%DVLQ�KDV�EHHQ�GHVLJQHG�WR�FDSWXUH�DOO�UXQRII�IURP�WKH�GLVWXUEHG�ODQGILOO�DUHD����FHOOV�FRQVLVWLQJ�RI���
DFWLYH�FHOOV�DQG���FHOO�FDSSHG�EXW�QRW�YHJHWDWHG���LQFOXGLQJ�WKH�6HGLPHQWDWLRQ�%DVLQ�DQG�'U\�%DVLQ�VXUIDFH�
DUHD�� IRU� WKH� �� LQ� ���� \HDU� $5,� ��� KRXU� GXUDWLRQ� VWRUP� HYHQW�� � 7KH� FRQWULEXWLQJ� FDWFKPHQW� DUHD� LV�
DSSUR[LPDWHO\�����KD��9ROXPHWULF�UXQRII�FDOFXODWLRQV�ZHUH�XQGHUWDNHQ�WR�GHWHUPLQH�WKH�YROXPH�RI�WKH�EDVLQ�
UHTXLUHG�WR�FDSWXUH�WKLV�HYHQW���

x� 7KH�EDVLQ�KDV�EHHQ�GHVLJQHG�DV�D�EXQG�ORFDWHG�GRZQVWUHDP�RI�WKH�GLVWXUEHG�ODQGILOO�DUHD�DQG�WKH�/HDFKDWH�
3RQG�DQG�6HGLPHQWDWLRQ�%DVLQ��DQG��

x� 5XQRII� IURP�WKH�FRQWULEXWLQJ�FDWFKPHQW�DUHDV�LV�WR�EH�GLUHFWHG�WR�WKH�'U\�%DVLQ�� WKURXJK�WKH�XVH�RI�EXQGV�
DQG� GLYHUVLRQ� GUDLQV�� ³&OHDQ´� UXQRII� LV� WR� EH� GLYHUWHG�DURXQG� WKH�'U\� %DVLQ� DQG� WR� H[WHUQDO� FOHDQ� ZDWHU�
GLYHUVLRQV�ZKHUH�SRVVLEOH��

7KH�PLQLPXP� EDVLQ� YROXPH� UHTXLUHG� WR� FDSWXUH� WKH� GHVLJQ� VWRUP� HYHQW� ZDV� GHWHUPLQHG� WR� EH� ������P�� �RU�
��0/���7KLV�YROXPH�ZLOO�EH�UHYLHZHG�DQG�FRQILUPHG�GXULQJ�GHWDLOHG�GHVLJQ��

5.4.2 Design Features 

7KH�SUHOLPLQDU\�GHVLJQ�IHDWXUHV�RI�WKH�'U\�%DVLQ�LV�VKRZQ�LQ�$SSHQGL[�&�DQG�VXPPDULVHG�DV�IROORZV��

x� 2XWIORZ�IURP�WKH�'U\�%DVLQ�ZLOO�EH�FRQWUROOHG�E\�D�ORZ�IORZ�SLSH�ZLWK�D�YDOYH��

x� 3HULPHWHU�EXQG�ZDOOV�RI�WKH�EDVLQ�WR�EH�FRQVWUXFWHG�XVLQJ�FRPSDFWHG�FOD\�PDWHULDOV��

x� 7KH�LQWHUQDO�IORRU�DQG�EDWWHUV�RI�WKH�EDVLQ�WR�EH�OLQHG�ZLWK����PP�WKLFN�FRPSDFWHG�FOD\��LI�UHTXLUHG�±�WR�EH�
FRQILUPHG�GXULQJ�GHWDLOHG�GHVLJQ���

x� 7KH�EDVLQ�LV�WR�FRQWDLQ�D�ORZ�O\LQJ�VXPS�IRU�HDVH�RI�SXPS�RXW�DQG�PDLQWHQDQFH��

x� $Q� RYHUIORZ� VSLOOZD\� WR� EH� SURYLGHG� DW� D� OHYHO� ���P� EHORZ� WKH� FUHVW� OHYHO� �LH�� VXIILFLHQW� FDSDFLW\� WR�
DFFRPPRGDWH�WKH�����\HDU�SHDN�GLVFKDUJH�IURP�WKH�XSVORSH�FDWFKPHQW���DQG�

x� (URVLRQ�FRQWURO�WR�EH�SURYLGHG�DW�WKH�VSLOOZD\�RXWOHW��
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5.4.3 Discharge Requirements  

:DWHU�VWRUHG�LQ�WKH�'U\�%DVLQ�ZLOO�EH�UHWDLQHG�DQG�WHVWHG�SULRU�WR�DQ\�GLVFKDUJH�WR�WKH�GRZQVWUHDP�HQYLURQPHQW�WR�
GHWHUPLQH� LI� DQ\� FRQWDPLQDWLRQ� KDV� RFFXUUHG�� � ,I� WHVWHG� WR�EH� FOHDQ�� WKHQ� LW� ZLOO� EH� GLVFKDUJHG� WR� WKH� H[LVWLQJ�
ZDWHUFRXUVH�GRZQVWUHDP�E\�RSHQLQJ�WKH�YDOYH�RQ�WKH�ORZ�IORZ�RXWOHW�SLSH����

�

�

�

�
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���� 2SHUDWLRQV�DQG�0DLQWHQDQFH�5HTXLUHPHQWV�

6.1 Monitoring Requirements 
$V�SHU�(3$�*XLGHOLQHV��Solid Waste Landfills WKH�VXUIDFH�ZDWHU�PRQLWRULQJ�SURJUDP�PXVW�EH�DEOH�WR�GHPRQVWUDWH�
WKDW�VXUIDFH�ZDWHU�LV�QRW�SROOXWHG�E\�WKH�ODQGILOO��

7KH� JXLGHOLQHV� UHFRPPHQG� WKDW� VXUYH\HG� PRQLWRULQJ� SRLQWV� EH� HVWDEOLVKHG� LQ� WKH� UHFHLYLQJ� ZDWHUV� DW� DOO� VLWH�
GLVFKDUJH� ORFDWLRQV�� ERWK� XSVWUHDP� DQG� GRZQVWUHDP� RI� WKH� SURSRVHG� ODQGILOO� IDFLOLW\�� � 4XDUWHUO\�PRQLWRULQJ� LV�
UHFRPPHQGHG�DQG�WKH�VWRUPZDWHU� WUHDWPHQW�V\VWHP�VKRXOG�EH�FKHFNHG�DIWHU�DOO�VLJQLILFDQW�UDLQIDOO�HYHQWV��7HVWV�
VKRXOG�EH�FRQGXFWHG�IURP�D�UHSUHVHQWDWLYH�VDPSOH�IRU�DOO�WKH�LQGLFDWRUV�VHOHFWHG�IRU�WKH�JURXQGZDWHU�PRQLWRULQJ�
SURJUDP��7DEOH����LQ�WKH�/(03��DQG�DOVR�IRU�WRWDO�VXVSHQGHG�VROLGV���7KLV�VDPSOLQJ�DQG�DQDO\VLV�SURJUDP�VKRXOG�
XVH�WKH�VDPH�TXDOLW\�FRQWURO�SURJUDP�QRPLQDWHG�IRU�WKH�JURXQGZDWHU�PRQLWRULQJ�SURJUDP�LQ�WKH�/(03��

,I� WKH� VXUIDFH� ZDWHU� PRQLWRULQJ� SURJUDP� GHWHFWV� ZDWHU� SROOXWLRQ�� WKH� RFFXSLHU� VKRXOG� IROORZ� WKH� SURFHGXUHV�
RXWOLQHG�LQ�D�:DWHU�&RQWDPLQDWLRQ�5HPHGLDWLRQ�3ODQ��WKDW�ZRXOG�EH�SUHSDUHG�IRU�WKH�3URMHFW�6LWH�� WR�LQYHVWLJDWH�
VXUIDFH�ZDWHU�SROOXWLRQ��

7KH�SUHOLPLQDU\�VXUIDFH�ZDWHU�PRQLWRULQJ�SRLQWV�IRU�WKH�SURSRVHG�ODQGILOO�IDFLOLW\�ZLOO�LQFOXGH���

x� 8SVWUHDP�RI�VLWH��RQJRLQJ�EDVHOLQH�GDWD�GXULQJ�RSHUDWLRQ���

x� 6HGLPHQWDWLRQ�%DVLQ��ZDWHU�ZLOO�QHHG�WR�EH�WHVWHG�IRU�WRWDO�VXVSHQGHG�VROLGV�SULRU�WR�GLVFKDUJH���

x� 'U\�%DVLQ�VWRUHG�ZDWHU��ZDWHU� WR�EH�WHVWHG�SULRU�WR�UHOHDVH�WR�GRZQVWUHDP�ZDWHUFRXUVH�RII�VLWH��ZDWHU� WR�EH�
WHVWHG�IRU�SRWHQWLDO�VXVSHQGHG�VROLGV�DQG�OHDFKDWH�FRQWDPLQDWLRQ���

x� /HDFKDWH�3RQG�VWRUHG�ZDWHU��ZDWHU�WR�EH�WHVWHG�IRU�OHDFKDWH�FRQWDPLQDWLRQ�FRQFHQWUDWLRQV���

x� 'U\�%DVLQ�UHOHDVH�ZDWHU��WHVWHG�WR�FRQILUP�ZDWHU�TXDOLW\���DQG�

x� 'RZQVWUHDP�GLVFKDUJH�SRLQW�V��LH��*DUD�5LYHU���

6XUIDFH�ZDWHU�PRQLWRULQJ�SRLQWV�ZLOO�EH�ILQDOLVHG�RQFH�WKH�GHWDLOHG�GHVLJQ�RI�WKH�ODQGILOO�KDV�EHHQ�FRPSOHWHG���

,W� LV� UHFRPPHQGHG� WKDW� WHVWLQJ� EH� FDUULHG� RXW� EHIRUH� WKH� ODQGILOO� FRQVWUXFWLRQ� WR� REWDLQ� EDVHOLQH� OHYHO� RI� ZDWHU�
TXDOLW\���

6.2 Emergency Conditions and Response Actions 
)LJXUH� �� VFKHPDWLFDOO\� VKRZV� DOO� SRVVLEOH� VXUIDFH� ZDWHU� IORZV� ZLWKLQ� WKH� V\VWHP� GXULQJ� SHULRGV� RI� QRUPDO�
RSHUDWLRQ�DQG�HPHUJHQF\� VLWXDWLRQV�� � $V�GLVFXVVHG��DOO� VXUIDFH�ZDWHU�ZLOO� EH�PDQDJHG�EHWZHHQ� WKH� /HDFKDWH�
3RQG�� 6HGLPHQWDWLRQ� %DVLQ� DQG� 'U\� %DVLQ� WR� PLQLPLVH� WKH� ULVN� RI� XQFRQWUROOHG� RYHUIORZ� WR� WKH� HQYLURQPHQW�
GRZQVWUHDP��

7KHUH�DUH�WKUHH�W\SHV�RI�VLWXDWLRQV�WKDW�ZLOO�UHTXLUH�HPHUJHQF\�UHVSRQVH�DV�IROORZV��

x� )UHHERDUG�FDSDFLW\�RI�WKH�/HDFKDWH�3RQG�LV�H[FHHGHG�ZLWK�WKH�SRWHQWLDO�WR�RYHUWRS�WKH�VSLOOZD\��

x� 'U\�%DVLQ�ZDWHU�KDV�EHHQ�FRQWDPLQDWHG�ZLWK�HLWKHU�OHDFKDWH�RU�VHGLPHQW�DQG�VWRUHG�ZDWHU�LV�XQDEOH�WR�EH�
UHOHDVHG�WR�WKH�GRZQVWUHDP�HQYLURQPHQW��DQG�

x� :DWHU� TXDOLW\� UHVXOWV� DW�GRZQVWUHDP�PRQLWRULQJ�SRLQW�V�DUH�HOHYDWHG�DERYH�WKH�FULWHULD� OLVWHG� LQ�7DEOH��� RI�
Solid Waste Landfills��

6.2.1 Leachate Pond Freeboard Capacity Exceeded 

'XULQJ� DQG� LPPHGLDWHO\� SRVW� SHULRGV� RI� KLJK� UDLQIDOO� ZKLFK�PD\� UHVXOW� LQ� WKH� /HDFKDWH� 3RQG�VWRUDJH� FDSDFLW\�
H[FHHGLQJ�LWV�IUHHERDUG�OHYHO��WKH�HPHUJHQF\�UHVSRQVH�DFWLRQV�VKDOO�EH�LPSOHPHQWHG��

x� 5H�LQMHFWLRQ�EDFN�LQWR�WKH�ODQGILOO�LI�WKHUH�LV�VXIILFLHQW�VWRUDJH�DYDLODEOH�ZLWKLQ�ODQGILOO�ZDVWH�PDVV��RU�

x� ,I�XQDEOH�WR�UH�LQMHFW��UHPRYDO�RII�VLWH�WR�WKH�QHDUHVW�6HZDJH�7UHDWPHQW�3ODQW��673��WKDW�LV�DEOH�WR�DFFHSW�WKH�
OHDFKDWH�ZDVWHZDWHU��

6.2.2 Contamination of the Dry Basin Water 

,I�WKH�'U\�%DVLQ�ZDWHU�KDV�EHHQ�FRQWDPLQDWHG�ZLWK�HLWKHU�OHDFKDWH�RU�VHGLPHQW�DQG�VWRUHG�ZDWHU�LV�XQDEOH�WR�EH�
UHOHDVHG�WR�WKH�GRZQVWUHDP�HQYLURQPHQW��WKH�IROORZLQJ�HPHUJHQF\�UHVSRQVH�DFWLRQV�VKDOO�EH�LPSOHPHQWHG��
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x� ,I�WKH�ZDWHU�KDV�EHHQ�FRQWDPLQDWHG�ZLWK�VHGLPHQWV��RQO\��WKHQ�LW�ZLOO�EH�SXPSHG�EDFN�WR�WKH�6HGLPHQWDWLRQ�
%DVLQ�IRU�WUHDWPHQW�DQG�GLVSRVDO��RU�

x� ,I�FRQWDPLQDWHG�ZLWK�OHDFKDWH�WKHQ�LW�ZLOO�EH�SXPSHG�WR�WKH�/HDFKDWH�3RQG�IRU�WHPSRUDU\�VWRUDJH�DQG�
GLVSRVDO�E\�ODQGILOO�UH�LQMHFWLRQ�RU�QHDUHVW�VHZDJH�WUHDWPHQW�IDFLOLW\��LI�XQDEOH�WR�EH�UH�LQMHFWHG���

6.2.3 Remediation of the Sedimentation and Dry Basins 

,Q�WKH�HYHQW�WKDW�OHDFKDWH�IORZV�LQWR�WKH�6HGLPHQWDWLRQ�RU�'U\�%DVLQV��WKH�VHGLPHQW�ZLWKLQ�WKHVH�EDVLQV�KDV�WKH�
SRWHQWLDO�WR�EHFRPH�FRQWDPLQDWHG�HLWKHU�WKURXJK�GHSRVLWLRQ�RI�FRQWDPLQDWHG�VHGLPHQWV�ZLWKLQ�WKH�OHDFKDWH�RU�
FRQWDPLQDWLRQ�RI�H[LVWLQJ�VHGLPHQWV�WKURXJK�FRQWDFW�ZLWK�WKH�OHDFKDWH��:DWHU�VXEVHTXHQWO\�IORZLQJ�LQWR�WKHVH�
EDVLQV�WKHQ�KDV�WKH�SRWHQWLDO�WR�EHFRPH�FRQWDPLQDWHG�IURP�FRQWDFW�ZLWK�WKH�FRQWDPLQDWHG�VHGLPHQWV���

7R�SUHYHQW�WKLV�RFFXUULQJ��WKH�IROORZLQJ�SURFHGXUH�ZLOO�EH�LPSOHPHQWHG�HDFK�WLPH�OHDFKDWH�IORZV�LQWR�WKH�
VHGLPHQWDWLRQ�DQG��RU�'U\�%DVLQ��

x� /HDFKDWH�DQG�ZDWHU�PL[HG�ZLWK�OHDFKDWH�ZLOO�EH�UHPRYHG�IURP�WKH�EDVLQV�LQ�DFFRUGDQFH�ZLWK�WKH�SURFHGXUHV�
LQ�6HFWLRQ��������

x� 2QFH�WKH�LPSDFWHG�ZDWHU�KDV�EHHQ�UHPRYHG�VDPSOHV�ZLOO�EH�FROOHFWHG�IURP�WKH�VHGLPHQWV�ZLWKLQ�WKH�EDVLQV�
DW�D�VXLWDEOH�UDWH��VD\�LQ�WKH�RUGHU�RI�D����P�[���P�JULG���7KH�VDPSOHV�ZLOO�EH�DQDO\VHG�DW�D�1$7$�UHJLVWHUHG�
ODERUDWRU\�IRU��

�� +HDY\�0HWDOV��$V��&G��&K��&X��3E��1L��=Q��+J��

�� 7RWDO�3HWUROHXP�+\GURFDUERQV��73+��

�� 7RWDO�3KHQROV�

�� 1XWULHQWV��1LWUDWH��1LWUDWH��$PPRQLD��.MHLOGDO�1LWURJHQ��3KRVSKDWH��7RWDO�3KRVSKRUXV��

�� 3RO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+V��

�� 7&/3�IRU�DQ\�FRQWDPLQDQWV�H[FHHGLQJ�WKH�&7��JHQHUDO�VROLG�ZDVWH�FULWHULD�LQ�WKH�16:�'(&&��������
:DVWH�&ODVVLILFDWLRQ�*XLGHOLQHV�

x� $�YLVXDO�LQVSHFWLRQ�ZRXOG�DOVR�EH�XQGHUWDNHQ�WR�DVVHVV�IRU�DHVWKHWLF�LPSDFWV�WR�WKH�VHGLPHQWV�VXFK�DV�
RGRXUV�RU�VWDLQLQJ��

x� $�EDVHOLQH�URXQG�RI�VDPSOHV�ZLOO�EH�FROOHFWHG�IURP�WKH�VHGLPHQWV�VKRUWO\�DIWHU�FRQVWUXFWLRQ�RI�WKH�EDVLQV�WR�
DVVHVV�EDFNJURXQG�FRQFHQWUDWLRQV�LQ�WKH�VHGLPHQWV���

x� 6HGLPHQWV�ZLWKLQ�WKH�OHDFKDWH�SRQG�ZLOO�DOVR�EH�WHVWHG�SHULRGLFDOO\�DQG�DQ\�FRQWDPLQDQWV�LGHQWLILHG�DW�
VLJQLILFDQW�FRQFHQWUDWLRQV�ZLOO�EH�DGGHG�WR�WKH�DERYH�VXLWH����

x� 5HVXOWV�IURP�WKH�DQDO\VLV�ZLOO�EH�FRPSDUHG�WR�WKH�KLJKHU�RI�WKH�$1=(&&��������6HGLPHQW�4XDOLW\�&ULWHULD�
DQG�WKH�EDFNJURXQG�FRQFHQWUDWLRQV�HVWDEOLVKHG�LQ�WKH�EDVHOLQH�VDPSOLQJ���:KHUH�FRQFHQWUDWLRQV�H[FHHG�
WKHVH�FULWHULD�RU�ZKHUH�WKHUH�LV�YLVXDO�RU�ROIDFWRU\�HYLGHQFH�RI�FRQWDPLQDWLRQ�WKHQ�WKLV�LQGLFDWHV�WKH�OHDFKDWH�
KDV�LPSDFWHG�WKH�VHGLPHQWV�DQG�UHPHGLDWLRQ�RI�WKH�VHGLPHQWV�ZLOO�EH�UHTXLUHG��:KHUH�FRQFHQWUDWLRQV�DUH�
EHORZ�WKHVH�FULWHULD�DQG�WKHUH�DUH�QR�YLVXDO���ROIDFWRU\�HYLGHQFH�RI�FRQWDPLQDWLRQ�WKHQ�WKLV�ZRXOG�LQGLFDWH�WKH�
OHDFKDWH�KDV�QRW�LPSDFWHG�WKH�VHGLPHQWV�DQG�QR�IXUWKHU�DFWLRQ�ZLOO�EH�UHTXLUHG���

x� :KLOH�WKH�ODQGILOO�LV�LQ�RSHUDWLRQ�WKH�UHPHGLDO�VWUDWHJ\�ZRXOG�W\SLFDOO\�LQYROYH�VWULSSLQJ�WKH�LPSDFWHG�
VHGLPHQWV�DQG�SODFLQJ�WKHP�LQ�WKH�ODQGILOO�FHOO��7KH�ZDVWH�FODVVLILFDWLRQ�RI�WKH�VHGLPHQWV�ZRXOG�EH�DVVHVVHG�
EDVHG�RQ�WKH�DERYH�VDPSOLQJ��3URYLGLQJ�WKH�UHVXOWV�PHW�WKH�*HQHUDO�6ROLG�:DVWH�&ULWHULD�WKHQ�WKH�VWULSSHG�
VHGLPHQW�FRXOG�EH�GLVSRVHG�GLUHFWO\�WR�WKH�ODQGILOO�FHOO��,Q�WKH�XQOLNHO\�HYHQW�WKH�VHGLPHQWV�H[FHHGHG�WKH�
*HQHUDO�6ROLG�:DVWH�&ULWHULD��L�H��FODVVLI\LQJ�DV�5HVWULFWHG�6ROLG�:DVWH�RU�+D]DUGRXV�:DVWH��WKHQ�SUH�
WUHDWPHQW�RI�WKH�VHGLPHQWV�ZRXOG�EH�UHTXLUHG�SULRU�WR�GLVSRVDO��3RVW�ODQGILOO�FORVXUH�WKH�VHGLPHQW�ZRXOG�QHHG�
WR�EH�GLVSRVHG�RI�WR�DQRWKHU�VXLWDEO\�OLFHQVHG�ODQGILOO�VLWH�RU�DQ�DOWHUQDWH�UHPHGLDWLRQ�RSWLRQ�IRU�WKH�VHGLPHQW�
ZRXOG�QHHG�WR�EH�DGRSWHG��

x� 2QFH�WKH�LPSDFWHG�VHGLPHQW�KDV�EHHQ�VWULSSHG�WKHQ�YDOLGDWLRQ�VDPSOHV�ZRXOG�EH�FROOHFWHG�IURP�WKH�VWULSSHG�
VXUIDFH��7KH�YDOLGDWLRQ�VDPSOHV�ZRXOG�EH�FROOHFWHG�DW�WKH�VDPH�UDWH�DV�DERYH�DQG�ZRXOG�EH�WHVWHG�IRU�DQ\�
FRQWDPLQDQWV�WKDW�ZHUH�LGHQWLILHG�DERYH�EDFNJURXQG���DERYH�JXLGHOLQH�LQ�WKH�SUH�UHPHGLDWLRQ�VDPSOLQJ���
9DOLGDWLRQ�UHVXOWV�ZRXOG�EH�FRPSDUHG�DJDLQVW�WKH�FULWHULD�GLVFXVVHG�LQ�3RLQW���DERYH��,Q�WKH�HYHQW�WKDW�
YDOLGDWLRQ�VDPSOHV�H[FHHG�WKHVH�FULWHULD�RU�ZKHUH�WKHUH�LV�UHPDLQLQJ�YLVXDO�RU�ROIDFWRU\�HYLGHQFH�RI�
FRQWDPLQDWLRQ�WKHQ�IXUWKHU�UHPHGLDWLRQ�IROORZHG�E\�UHYDOLGDWLRQ�RI�WKH�LPSDFWHG�DUHD�ZRXOG�EH�UHTXLUHG���
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6.2.4 Downstream Surface Water Contamination 

,I� VXUIDFH�ZDWHU� SROOXWLRQ� KDV�EHHQ�GHWHFWHG�DW� WKH�PRQLWRULQJ� SRLQWV�� IXUWKHU� LQYHVWLJDWLRQ� VKDOO� EH� XQGHUWDNHQ�
FRQVLVWLQJ�RI�UH�VDPSOLQJ�GXSOLFDWHV�WR�FKHFN�DFFXUDF\�RI�UHVXOWV���6XUIDFH�ZDWHU�PRQLWRULQJ�DW�DGGLWLRQDO�ORFDWLRQV�
DQG� DQDO\VLV� RI� DGGLWLRQDO� SDUDPHWHUV� PD\� EH� UHTXLUHG� WR� IXUWKHU� FKDUDFWHULVH� WKH� SDWWHUQ� RI� GLVFKDUJH� RI�
FRQWDPLQDQWV�IURP�WKH�ODQGILOO���

)RU�WKLV�VLWXDWLRQ�WKH�IROORZLQJ�VWHSV�ZLOO�EH�XQGHUWDNHQ��

x� 7DNH�LPPHGLDWH�DFWLRQ�WR�FRQWDLQ�WKH�SROOXWLRQ��

x� 3UHSDUH�D�UHSRUW�WR�WKH�(3$�GHWDLOLQJ��

�� WKH�QDWXUH�DQG�VRXUFH�RI�FRQWDPLQDWLRQ�VSLOO��

�� DQ\�DFWLRQV�WDNHQ��

�� IXWXUH�DFWLRQV�WR�SUHYHQW�UHFXUUHQFH��DQG�

x� ,PSOHPHQWDWLRQ�RI�DSSURYHG�DFWLRQV��

6.3 Maintenance Requirements 
6.3.1 Surface Runoff Diversion Drains 

7KH�PDLQWHQDQFH�SURJUDP�IRU�WKH�GUDLQDJH�LQIUDVWUXFWXUH�VKRXOG�LQFOXGH�WKH�IROORZLQJ�PLQLPXP�WDVNV��

x� &DWFK�GUDLQV�WKDW�KDYH�EHFRPH�EORFNHG�WKURXJK�VHGLPHQW�SROOXWLRQ��VDQG�VSRLO�VRLO�EHLQJ�GHSRVLWHG�LQ�RU�WRR�
FORVH�WR�WKHP�DUH�WR�EH�FOHDQHG�RXW�ZKHQ�LGHQWLILHG�E\�LQVSHFWLRQ��

x� &DWFK�GUDLQV�DUH�WR�EH�FKHFNHG�WR�HQVXUH�RSHUDWLQJ�DV�LQWHQGHG��LQ�SDUWLFXODU�FKHFNLQJ�WKDW��

�� 1R�ORZ�SRLQWV�H[LVW�ZKLFK�FDQ�RYHUWRS�LQ�D�ODUJH�VWRUP�HYHQW��

�� $UHDV�RI�HURVLRQ�DUH�UHSDLUHG��

x� &OHDQ�ZDWHU�GLYHUVLRQ�GUDLQV�DUH�WR�EH�LQVSHFWHG�UHJXODUO\�WR�HQVXUH�QR�GLUW\�ZDWHU�RU�OHDFKDWH�LV�HQWHULQJ�WKH�
GUDLQV��DQG�

x� (QHUJ\�GLVVLSDWLRQ�DUH�WR�LQVSHFWHG�UHJXODUO\�WR�HQVXUH�WKH\�DUH�SHUIRUPLQJ�DGHTXDWHO\�DQG�WKDW�WKHUH�LV�QR�
HYLGHQFH�RI�HURVLRQ��

6.3.2 Leachate Pond 

7KH�PDLQWHQDQFH�SURJUDP�VKRXOG�LQFOXGH�WKH�IROORZLQJ�PLQLPXP�WDVNV��

x� 6OXGJH�LV�UHPRYHG�LI�EXLOG�XS�H[FHHGV�DSSUR[LPDWHO\����PP��DQG�

x� ,QVSHFW�DQG�UHSDLU�+'3(�OLQHU�LI�UHTXLUHG��

6.3.3 Sedimentation Basin 

7KH�6HGLPHQWDWLRQ�%DVLQ�VKRXOG�EH�LQVSHFWHG�DIWHU�DOO�VLJQLILFDQW�UDLQIDOO�HYHQWV�DQG�GHEULV�ZLOO�EH�UHPRYHG�ZKHQ�
LGHQWLILHG�E\�LQVSHFWLRQ��RU�RQ�D�SURJUDPPHG�EDVLV��

7KH�PDLQWHQDQFH�SURJUDP�VKRXOG�LQFOXGH�WKH�IROORZLQJ�PLQLPXP�WDVNV��

x� 6HGLPHQW�WR�EH�UHPRYHG�LI�WKH�GHVLJQ�FDSDFLW\�RU�OHVV�UHPDLQV�LQ�WKH�VHWWOLQJ�]RQH��DQG�

x� 'LVSRVH�RI�DQ\�FROOHFWHG�VHGLPHQWV�IURP�6HGLPHQWDWLRQ�%DVLQ�WR�WKH�ODQGILOO��

6.3.4 Dry Basin 

7KH�PDLQWHQDQFH�SURJUDP�VKRXOG�LQFOXGH�WKH�IROORZLQJ�PLQLPXP�WDVNV��

x� ,QVSHFWLRQ�DIWHU�DOO�VLJQLILFDQW�UDLQIDOO�HYHQWV�DQG�GHEULV�WR�EH�UHPRYHG��

x� 6HGLPHQW�WR�EH�UHPRYHG�SHULRGLFDOO\��

x� 'LVSRVH�RI�DQ\�FROOHFWHG�VHGLPHQWV�IURP�WKH�'U\�%DVLQ�WR�WKH�ODQGILOO��DQG�

x� ,QVSHFW�RXWOHW�SLSH�IRU�EORFNDJHV��

�
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���� 5HIHUHQFHV�
��� ($�6\VWHPV��������$UPLGDOH�'XPDUHVT�5HJLRQDO�/DQGILOO�*HRWHFKQLFDO�$VVHVVPHQW��5SW�1R��������������

��� $UPLGDOH�'XPDUHVT�&RXQFLO��6WRUPZDWHU�'UDLQDJH�DQG�)ORRGLQJ�&RGH�IRU�'HYHORSPHQWV��2FWREHU�������

��� +DQFRFN��6���)R[�/DQH��%���*DOODJKHU��5���-RUJHQVHQ��0��DQG�%XVV��3���6XVWDLQDEOH�/DQGILOO�'HVLJQ�E\�
0RQLWRULQJ�DQG�0DQDJLQJ�&DS�,QILOWUDWLRQ��856�$XVWUDOLD�3W\�/WG��

��� /DQGFRP��1HZ�6RXWK�:DOHV�*RYHUQPHQW��0DQDJLQJ�8UEDQ�6WRUPZDWHU��6RLOV�DQG�&RQVWUXFWLRQ��9ROXPH�
���WK�(GLWLRQ��

��� 7FKREDQRJORXV��*���7KHLVHQ��+��DQG�9LJLO��6���������,QWHJUDWHG�6ROLG�:DVWH�0DQDJHPHQW��0F*UDZ�+LOO��,QF��

��� ,75&��,QWHUVWDWH�7HFKQRORJ\�	�5HJXODWRU\�&RXQFLO���������&KDUDFWHUL]DWLRQ��'HVLJQ��&RQVWUXFWLRQ��DQG�
0RQLWRULQJ�RI�%LRUHDFWRU�/DQGILOOV��$/7����:DVKLQJWRQ��'�&���,QWHUVWDWH�7HFKQRORJ\�	�5HJXODWRU\�&RXQFLO��
$OWHUQDWLYH�/DQGILOO�7HFKQRORJLHV�7HDP���ZZZ�LWUFZHE�RUJ��

�

�
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$SSHQGL[�$� 3UHOLPLQDU\�/HDFKDWH�3RQG�'HVLJQ�
7KH�OHDFKDWH�HYDSRUDWLRQ�SRQG�ZDV�GHVLJQHG�WR�PDQDJH�OHDFKDWH�IRUPDWLRQ�GXULQJ����\HDUV�RI�ODQGILOO�RSHUDWLRQ���
$�ZDWHU� EDODQFH�ZDV� FDUULHG� RXW� WR� GHWHUPLQH� WKH�DSSURSULDWH� YROXPH�RI� WKH� SRQG� XVLQJ� SDUDPHWHUV� VKRZQ� LQ�
7DEOH�����

Table 5: Parameters for Leachate Evaporation Pond Design 

Quantity Unit Description 
������ P�� $SSUR[LPDWH�IRRWSULQW�DUHD�RI�ODQGILOO�FHOO���

������ P�� $SSUR[LPDWH�IRRWSULQW�DUHD�RI�ODQGILOO�FHOO���

������ P�� $SSUR[LPDWH�IRRWSULQW�DUHD�RI�ODQGILOO�FHOO���

������ P�� $SSUR[LPDWH�IRRWSULQW�DUHD�RI�ODQGILOO�FHOO���

������ P�� $SSUR[LPDWH�IRRWSULQW�DUHD�RI�ODQGILOO�FHOO���

������ W�DQQXP� :DVWH�GLVSRVDO�TXDQWLW\�

����� W�P�� :DVWH�&RPSDFWLRQ�

��� �� &RYHU�YRLG�UDWLR�E\�YROXPH�

��� �� 6ROLG�:DVWH�0RLVWXUH�&RQWHQW�E\�ZHLJKW�

��� �� /LTXLG�ZDVWH�PRLVWXUH�FRQWHQW�E\�ZHLJKW�

�� W� /LTXLG�ZDVWH�DFFHSWHG�SHU�\HDU�

��� �� 'DLO\�FRYHU�PRLVWXUH�FRQWHQW�E\�ZHLJKW�

��� �� 5DWLR�RI�GDLO\�FRYHU�WR�ZDVWH��E\�YROXPH��

���� W�P�� %XON�GHQVLW\�RI�FRYHU�VRLO��JUDYHO\�FOD\�DQG�ZHDWKHUHG�URFN���/(03��

��� �� ,QWHUFHSWLQJ�UDLQIDOO�WKDW�LQILOWUDWHV��GDLO\�FRYHU��

��� �� ,QWHUFHSWLQJ�UDLQIDOO�WKDW�LQILOWUDWHV��LQWHUPHGLDWH�FRYHU��

�� �� 3RVW�FORVXUH�LQILOWUDWLRQ�SHUFHQWDJH��RI�LQWHUFHSWHG�UDLQIDOO��

��� �� )LHOG�FDSDFLW\�

��� � � 3DQ�(YDSRUDWLRQ�)DFWRU�

�

7KH�SRQG�EDVH�ZLGWK�� OHQJWK� DQG�GHSWK�ZHUH� ILUVWO\� DVVLJQHG�� 7KH� IROORZLQJ�SDUDPHWHUV�ZHUH� WKHQ�FDOFXODWHG��
DVVXPLQJ�WKDW�WKH�VLGHV�RI�WKH�SRQG�KDYH�D�VORSH�RI������

x� %DVH�DUHD��P��� �EDVH�ZLGWK��P��[�EDVH�OHQJWK��P���

x� )XOO�SRQG�ZLGWK��P�� ��EDVH�ZLGWK��P������[���[�GHSWK��P���

x� )XOO�SRQG�OHQJWK��P�� ��EDVH�OHQJWK��P������[���[�GHSWK��P���

x� )XOO�SRQG�VXUIDFH�DUHD��P��� �IXOO�SRQG�ZLGWK��P��[�IXOO�SRQG�OHQJWK��P���DQG�

x� )XOO�SRQG�YROXPH��P��� ��EDVH�DUHD��P���[�IXOO�SRQG�VXUIDFH�DUHD��P������[�GHSWK��P���

7KH�PRGHO� HPSOR\HG� WKH�DYHUDJH����\HDUV�RI�GDLO\� UDLQIDOO�GDWD� IURP������������ZKLFK�ZHUH������������7KH�
SRQG�ZDV�LQLWLDOO\�DVVXPHG�WR�EH�HPSW\��7KH�IROORZLQJ�FDOFXODWLRQV�ZHUH�SHUIRUPHG�IRU�HDFK�GD\���

x� 'LUHFW�UDLQIDOO��P��� �)XOO�SRQG�DUHD��P���[�GDLO\�UDLQIDOO��P���

x� )URP�GD\���RQZDUGV��5DLQIDOO�LQILOWUDWLRQ��P���,QFOXGHV�UDLQIDOO�LQILOWUDWLQJ�LQWR�WKH�ZDVWH�IURP�GDLO\��
LQWHUPHGLDWH�DQG�ILQDO�FRYHUV��P���

 �>GDLO\�UDLQIDOO��P��[�GDLO\�FRYHU�DUHD��P���[�LQILOWUDWLRQ�WKURXJK�GDLO\�FRYHU�������GDLO\�UDLQIDOO��P��[�
LQWHUPHGLDWH�FRYHU�DUHD��P���[�LQILOWUDWLRQ�WKURXJK�LQWHUPHGLDWH�FRYHU�������GDLO\�UDLQIDOO��P��[�ILQDO�FDS�DUHD�
�P���[�LQILOWUDWLRQ�WKURXJK�ILQDO�FDS����@��

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

��,W�LV�DVVXPHG�WKDW�OHDFKDWH�GHQVLW\� �W�P���WKXV��W� �P��IRU�OHDFKDWH�
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x� :DVWH�YROXPH��P��� �ZDVWH�PDVV��W����ZDVWH�FRPSDFWLRQ��W�P�����

x� &RYHU�YROXPH��P��� �ZDVWH�YROXPH��P���[�FRYHU�ZDVWH�UDWLR��

x� &RYHU�PDVV��W�� �FRYHU�YROXPH��P���[�FRYHU�GHQVLW\��W�P����

x� 6ROLG�ZDVWH�PRLVWXUH��W�� �ZDVWH�PDVV��W��[�VROLG�ZDVWH�PRLVWXUH�FRQWHQW������

x� &RYHU�PRLVWXUH��W�� �FRYHU�PDVV��W��[�GDLO\�FRYHU�PRLVWXUH�FRQWHQW������

x� Total daily moisture in landfill (P�)� �UDLQIDOO�LQILOWUDWLRQ��VROLG�ZDVWH�PRLVWXUH��W����LQMHFWLRQ��P���±�ZDWHU�
FRQVXPHG�GXULQJ�ODQGILOO�JDV�IRUPDWLRQ��W��±�ZDWHU�ORVW�DV�ZDWHU�YDSRXU��W��±�OHDFKDWH�SURGXFHG��W���

x� Daily evaporation from the leachate pond��P��� �/HDFKDWH�3RQG�DUHD�RI�SUHYLRXV�GD\��P���[�GDLO\�
HYDSRUDWLRQ�UDWH��P��[�SDQ�HYDSRUDWLRQ�IDFWRU��

x� Dry waste mass (t) �GU\�ZDVWH�GHQVLW\��W�P����WRWDO�GDLO\�YROXPH�RI�ZDVWH��P����

x� Maximum Injection Rate �P�� �PRLVWXUH�PDVV�DW�ILHOG�FDSDFLW\��W���ZDWHU�FRQVXPHG�GXULQJ�ODQGILOO�JDV�
IRUPDWLRQ��W����ZDWHU�ORVW�DV�ZDWHU�YDSRXU��W�����6ROLG�ZDVWH�PRLVWXUH��W���

x� Total daily moisture in landfill �P��= PD[LPXP�LQMHFWLRQ�UDWH��P�����6ROLG�ZDVWH�PRLVWXUH��W��±�ZDWHU�
FRQVXPHG�GXULQJ�ODQGILOO�JDV�IRUPDWLRQ��W��±�ZDWHU�ORVW�DV�ZDWHU�YDSRXU��W���

x� Water consumed in formation of landfill gas �P��= 3URGXFW�RI�GU\�ZDVWH�PDVV�RUJDQLF�FRQWHQW�DYDLODEOH�LQ�
WKH�ZDVWH�IRU�GHJUDGDWLRQ�DQG�PRLVWXUH�FRQVXPHG�IRU�GHJUDGDWLRQ��

x� Water lost as water vapour �P�� �3URGXFW�RI�GU\�ZDVWH�PDVV��RUJDQLF�FRQWHQW�DYDLODEOH�LQ�WKH�ZDVWH�IRU�
GHJUDGDWLRQ��ZDWHU�YDSRXU�JHQHUDWHG�GXULQJ�GHJUDGDWLRQ���

x� Leachate Generated in Landfill �P���= 5DLQIDOO�LQILOWUDWLRQ��P��� 
x� Leachate volume in the Leachate Pond �P�� = 3UHYLRXV�GD\V�OHDFKDWH�YROXPH + /HDFKDWH�*HQHUDWHG�LQ�

/DQGILOO��P���±�HYDSRUDWLRQ�IURP�WKH�/HDFKDWH�3RQG�±�,QMHFWLRQ��

x� Moisture Content (%) =�7RWDO�GDLO\�PRLVWXUH�LQ�ODQGILOO��P����GU\�ZDVWH�PDVV�DW�ILHOG�FDSDFLW\��W�������

x� Spill (m3)�  IXOO�SRQG�YROXPH��P��� /HDFKDWH�YROXPH�LQ�WKH�/HDFKDWH�3RQG��P����

x� Volume at end of day (m3)� �/HDFKDWH�YROXPH�LQ�WKH�/HDFKDWH�3RQG��P��±�VSLOO��P����DQG�

x� 1HZ�VXUIDFH�DUHD�DQG�GHSWK�LV�WKHQ�FDOFXODWHG�IURP�WKLV�YROXPH�DW�WKH�HQG�RI�HDFK�GD\��

7KH�GLPHQVLRQV�RI�WKH�SRQG�ZHUH�DOWHUHG�XQWLO�WKHUH�ZDV�QR�RYHUIORZ�IURP�WKH�/HDFKDWH�3RQG�GXULQJ����\HDUV�RI�
WKH�ODQGILOOV�RSHUDWLRQDO�OLIH��
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$SSHQGL[�%� 3UHOLPLQDU\�6HGLPHQWDWLRQ�%DVLQ�'HVLJQ�
7KH�6HGLPHQWDWLRQ�%DVLQ�FDSDFLW\��9��IRU�D�7\SH�)�RU�'�EDVLQ�LV�DV�IROORZV��

V = Sediment Settling Zone + Sediment Storage Zone 

7KH�GHWHUPLQDWLRQ�RI�WKH�VHWWOLQJ�DQG�VHGLPHQW�VWRUDJH�]RQH�UHTXLUHPHQWV�RI�WKH�SURSRVHG�6HGLPHQWDWLRQ�%DVLQ�LV�
RXWOLQHG�EHORZ��

Sediment Settling Zone Capacity 

7KH�GHVLJQ�RI� 7\SH�)�'�6HGLPHQWDWLRQ�%DVLQV� UHIOHFWV� WKH� IDFW� WKDW� WKH� WUDGLWLRQDO� DSSURDFK� IRU�6HGLPHQWDWLRQ�
%DVLQ�GHVLJQ��ZKLFK�LV�EDVHG�RQ�WKH�VHWWOLQJ�RI�D�GHVLJQ�VHGLPHQW�SDUWLFOH�LV�JHQHUDOO\�LQHIIHFWLYH�LQ�WUDSSLQJ�YHU\�
ILQH�VHGLPHQW���+HQFH�WKH�DGRSWHG�EDVLV�IRU�GHVLJQ�LV�WKH�FRQWDLQPHQW�RI�UXQRII�H[SHFWHG�IURP�D�GHVLJQ�UDLQIDOO�
HYHQW��

7KH�NH\�FRPSRQHQW�LQ�WKH�GHVLJQ�RI�7\SH�)�'�VHGLPHQW�UHWHQWLRQ�EDVLQV�LV�GHWHUPLQLQJ�WKH�UHTXLUHG�VHWWOLQJ�]RQH�
YROXPH�RU�FDSDFLW\���7KH�VHWWOLQJ�]RQH�FDSDFLW\�LV�GHWHUPLQHG�XVLQJ�D�³ULVN�EDVHG´�DSSURDFK�WKDW�WDNHV�DFFRXQW�RI�
ORFDO�UDLQIDOO�SDWWHUQV���7KH�VHWWOLQJ�]RQH�LV�GHWHUPLQHG�DV�WKDW�FDSDFLW\�QHFHVVDU\�WR�FRQWDLQ�DOO�UXQRII�H[SHFWHG�
IURP�WKH�FDWFKPHQW�XQGHU�D�SDUWLFXODU�GHVLJQ�UDLQIDOO�HYHQW�XVLQJ�WKH�IROORZLQJ�IRUPXOD��

6HWWOLQJ�=RQH�&DSDFLW\��P��� ����[�&Y�[�$�[�5\�

:KHUH��

x� &Y� � YROXPHWULF� UDLQIDOO� FRHIILFLHQW�� GHILQHG�DV� WKDW� SURSRUWLRQ� RI� UDLQIDOO�ZKLFK� UXQV�RII� DV� VWRUPZDWHU�� �D�
YDOXH�RI������LV�UHFRPPHQGHG�LQ�/DQGFRP��������VLQFH�GHSWK�LV�EHWZHHQ�������PP���

x� $� �FDWFKPHQW�DUHD��KD��RI�WKH�EDVLQ��L�H����DFWLYH�ODQGILOO�FHOOV�DQG���FDSSHG�ODQGILOO�FHOO� �������KD���DQG�

x� 5\� �WKH���GD\�WRWDO�UDLQIDOO�GHSWK��PP��ZKLFK�LV�QRW�H[FHHGHG�LQ�\�SHUFHQW�RI�UDLQIDOO�HYHQWV��

$V� VWDWHG�DERYH�� D� ILYH�GD\� UDLQIDOO� GHSWK� �5\�� LV� WR�EH�DGRSWHG� LQ� WKH�GHVLJQ�RI� VHWWOLQJ� ]RQHV� EDVHG�RQ� WKH�
UHTXLUHPHQW�WKDW�D�SHULRG�RI�ILYH�GD\V�IROORZLQJ�D�UDLQIDOO�HYHQW�ZRXOG�EH�QHFHVVDU\�WR�DFKLHYH�VXIILFLHQW�VHWWOLQJ�
WLPH�RU� IORFFXODWLRQ� �LI� UHTXLUHG�� RI� ILQH�VHGLPHQWV�DQG� WKH�VXEVHTXHQW� GLVFKDUJH�� SXPS�RXW�RI� WKH� VXSHUQDWDQW�
ZDWHU���$�ILYH�GD\�UDLQIDOO����WK�SHUFHQWLOH�HYHQW�RI������PP�IRU�WKH�$UPLGDOH�DUHD�ZDV�XVHG�LQ�WKH�FDOFXODWLRQV����

Sediment Storage Zone Capacity 

7KH�VHGLPHQW� VWRUDJH�]RQH� LV� WR�EH�GHVLJQHG� WR�KDYH� D�FDSDFLW\� WR� VWRUH�DW� OHDVW� WKH�HVWLPDWHG�DYHUDJH� WZR�
PRQWK� VHGLPHQW� \LHOG� IURP� LWV� FDWFKPHQW�� � %DVHG�RQ� WKH�/DQGFRP� ������� JXLGHOLQHV�� WKH� WZR�PRQWK�VHGLPHQW�
VWRUDJH�FDSDFLW\�FDQ�EH�GHWHUPLQHG�XVLQJ�WKH�IROORZLQJ�PRGLILHG�586/(��HTXDWLRQ��

6HGLPHQW�6WRUDJH�&DSDFLW\��P��� �>�����[�$�[��5�[�.�[�/6�[�3�[�&�@������

:KHUH�� �� �

x� ����� �WKH�SURSRUWLRQ�RI�DQQXDO�VHGLPHQW�\LHOG��LH����PRQWKV����PRQWKV���

x� $� �WRWDO�FDWFKPHQW�DUHD� ������KD��EDVHG�RQ�D�FRQWULEXWLQJ�FDWFKPHQW�DUHD�RI�DSSUR[LPDWHO\������KD�IRU���
ODQGILOO�FHOOV���&HOOV������DQG�������

x� 5� �UDLQIDOO�HURVLYLW\�IDFWRU��5� ������IRU�VLWH�IURP�5� ���������������A6�6A�������DFFRUGLQJ�WR�/DQGFRP�
�������ZKHUH�6� ������PP�KU�IURP�,)'�XVLQJ�$55���

x� .� �VRLO�HURGLELOLW\�IDFWRU��DGRSW�.� �������IRU�WKH�VRLO�W\SH���

x� /6� �VORSH�OHQJWK�JUDGLHQW�IDFWRU��DGRSW�/6� �������IRU������DYHUDJH�VORSH�DQG����P�VORSH�OHQJWK���

x� 3� �HURVLRQ�FRQWURO�SUDFWLFH�IDFWRU��DGRSW�3� �����IRU�7\SH�)�'�VRLOV���

x� &� �FRYHU�IDFWRU��DGRSW�&� �����IRU�IXOO\�GLVWXUEHG�DUHD���DQG�

x� ���� �DYHUDJH�EXON�GHQVLW\�RI�VHGLPHQWV��

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

�1RWH� WKDW� WKLV� YDOXH� GLIIHUV� IURP� WKH� ³SHDN� GLVFKDUJH´� UXQRII� FRHIILFLHQW� DV� XVHG� LQ� GHWHUPLQLQJ� WKH� SHDN� GLVFKDUJH� IURP� D�

FDWFKPHQW��

��586/(�±�5HYLVHG�8QLYHUVDO�6RLO�/RVV�(TXDWLRQ��
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7KH�UHVXOWV�IRU�WKH�PLQLPXP�UHTXLUHG�VHWWOLQJ�DQG�VHGLPHQW�]RQH�FDSDFLWLHV�IRU�WKH�6HGLPHQWDWLRQ�%DVLQ�DW�WKH�VLWH�
DUH�VKRZQ�LQ�WKH�7DEOH����

Table 6: Minimum Sedimentation Basin Capacity 

Storage Zone Volume (m3) 

6HGLPHQW�=RQH� ����

6HWWOLQJ�=RQH� �����

727$/� �����

�

�
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