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PROJECT�OVERVIEW�AND�DESCRIPTION�
7KH�SURMHFW�VLWH�LV�DSSUR[LPDWHO\�������DFUHV�LQ�VL]H�DQG�LV�LGHQWLILHG�DV�7D[�/RWV������������DQG�
�����RQ�/DQH�&RXQW\�$VVHVVRU�0DS��������������7KH�VLWH�LV�ORFDWHG�QRUWK�RI���WK�6WUHHW��ZHVW�RI�
&DVD�'HO�0DU�VXEGLYLVLRQ�DQG�2DN�6WUHHW��VRXWK�RI�(DVW�%DQN�38'�DQG�)ORUHQFH�*ROI�/LQNV��DQG�
HDVW�RI�&LW\�RI�)ORUHQFH�SXEOLF�ZRUNV�IDFLOLW\�DQG�)ORUHQFH�*ROI�/LQNV��$FFHVV�LV�IURP���WK�6WUHHW�
RQ�WKH�HDVW�VLGH�DQG���WK�6WUHHW�RQ�WKH�VRXWK�VLGH��$�YLFLQLW\�PDS�LV�LQFOXGHG�LQ�$SSHQGL[�$��

7KH�SURSHUW\�LV�LQVLGH�WKH�&LW\�RI�)ORUHQFH�DQG�LV�FXUUHQWO\�]RQHG�+LJK�'HQVLW\�5HVLGHQWLDO��7KH�
SURSRVHG� GHYHORSPHQW� FRQVLVWV� RI� ��� VLQJOH�IDPLO\� DWWDFKHG� GZHOOLQJV� RU� WRZQKRPHV� RQ� 7D[�
/RWV� ���� DQG� ������ 7KH� GHYHORSPHQW� ZLOO� EH� VXEGLYLGHG� VR� HDFK� WRZQKRXVH� LV� VLWXDWHG� RQ� D�
VHSDUDWH� ORW� ZLWK� ]HUR� VHWEDFN� DW� FRPPRQ� ZDOOV�� $UHDV� VXUURXQGLQJ� WKH� DWWDFKHG� XQLWV� DQG�
FRPPRQ�LQJUHVV�HJUHVV�DQG�SDUNLQJ�DUHDV�ZLOO�FRQVLVW�RI�FRPPRQ�VSDFH��'HYHORSPHQW�RQ�7D[�
/RW������LV�QRW�SURSRVHG�DW�WKLV�WLPH��WKXV�LV�QRW�LQFOXGHG�LQ�WKLV�VWRUPZDWHU�PDQDJHPHQW�SODQ���

5LJKW�RI�ZD\�IRU���WK�6WUHHW�DEXWV�WKH�HDVW�VLGH�RI�7D[�/RW������DQG�WKH�VWUHHW�ZLOO�EH�H[WHQGHG�
DSSUR[LPDWHO\�����OLQHDO�IHHW�ZHVW�IURP�2DN�6WUHHW�RQ�WKH�VRXWK�VLGH�RI�7D[�/RW������WR�VHUYH�
WKH�GHYHORSPHQW��7KH� WRZQKRPH�38'�ZLOO�EH�QRUWK�RI� WKH���WK�6WUHHW�H[WHQVLRQ��8QGHUJURXQG�
XWLOLWLHV� FRQVLVWLQJ� RI� SXEOLF� ZDVWHZDWHU�� VWRUPZDWHU� DQG� ZDWHU� OLQHV�� IUDQFKLVH� XWLOLWLHV�� DQG�
SULYDWH� VWRUPZDWHU� IDFLOLWLHV� ZLOO� EH� LQVWDOOHG� WR� VHUYH� WKH� GHYHORSPHQW�� 7KHVH� XWLOLWLHV� DUH�
FXUUHQWO\�DYDLODEOH�DW�WKH���WK�6WUHHW�DQG�2DN�6WUHHW�LQWHUVHFWLRQ��$Q�H[LVWLQJ�ZDWHU�SLSH�FURVVHV�
WKH�VRXWK�VLGH�RI�7D[�/RW������DQG�DQ�H[LVWLQJ�VWRUPZDWHU�SLSH�FURVVHV�WKH�HDVW�VLGH�RI�7D[�/RW�
�����DQG�WKH�HDVW�DQG�VRXWK�VLGHV�RI�7D[�/RW��������

7KH�SURMHFW�VLWH�LV�FXUUHQWO\�YDFDQW�ODQG�RYHUJURZQ�ZLWK�FRDVWDO�EUXVK�DQG�WUHHV��7RSRJUDSK\�LV�
JHQHUDOO\� IODW�ZLWK�DQ�DSSUR[LPDWH�JUDGLHQW�RI� OHVV� WKDQ���SHUFHQW� IURP�QRUWK� WR�VRXWK� WRZDUGV�
��WK� 6WUHHW�� $� VWHHS� VDQG\� GXQH� LV� ORFDWHG� DORQJ� WKH� ZHVWHUO\� VLGH� RI� WKH� VLWH�� 3URSRVHG�
GHYHORSPHQW�ZLOO�LQFOXGH�FOHDULQJ�DQG�JUDGLQJ�RI�WKH�VLWH�DV�QHHGHG��$�SUHOLPLQDU\�VLWH�JUDGLQJ�
SODQ� LV� LQFOXGHG� RQ� WKH� VWRUPZDWHU�PDQDJHPHQW� SODQ� LQ�$SSHQGL[�$�� /RFDO� JURXQGZDWHU� DQG�
VXUIDFH�ZDWHU�JHQHUDOO\� IORZV� IURP� WKH�QRUWKHDVW� WR� VRXWKZHVW� WRZDUGV� WKH�6LXVODZ�5LYHU��7KH�
WULEXWDU\� ZDWHUVKHG� XSJUDGLHQW� �QRUWKHDVW�� IURP� WKH� VLWH� FRQVLVWV� SUHGRPLQDQWO\� RI� UHVLGHQWLDO�
GHYHORSHG�ODQG���

$FFRUGLQJ� WR� WKH� 1DWXUDO� 5HVRXUFHV� &RQVHUYDWLRQ� 6HUYLFH� �15&6�� WKH� VLWH� VRLOV� FRQVLVWV�
SUHGRPLQDQWO\�RI�<DTXLQD�ORDP\�ILQH�VDQG�ZLWK�GXQH�ODQG�RQ�WKH�ZHVWHUO\�VLGH��7KH�SHUPHDELOLW\�
LV� OLVWHG�DV�PRGHUDWHO\� UDSLG��DQG� WKH�ZDWHU� WDEOH� LV� OLVWHG�DV� W\SLFDOO\�EHWZHHQ� WZR�IHHW�EHORZ�
JURXQG�VXUIDFH�DQG�WZR�IHHW�DERYH�JURXQG�VXUIDFH��

METHODOLOGY�

�ǆŝƐƚŝŶŐ�,ǇĚƌŽůŽŐŝĐ��ŽŶĚŝƚŝŽŶƐ�
7KH� )ORUHQFH� 6WRUP� :DWHU� 0DQDJHPHQW� 3ODQ�� 2FWREHU� ������ )LJXUH� ���� ³*URXQGZDWHU�
(OHYDWLRQ�� 1RUPDO� <HDU´� VKRZV� WKDW� WKH� JURXQGZDWHU� JUDGLHQW� LQ� YLFLQLW\� RI� WKH� VLWH� LV�
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DSSUR[LPDWHO\�RQH�SHUFHQW� IORZLQJ�IURP�D�QRUWKHDVWHUO\� WR�VRXWKZHVWHUO\�GLUHFWLRQ� WRZDUGV� WKH�
6LXVODZ�5LYHU�� 7KH� VLWH� VRLOV� DUH� JHQHUDOO\� ILQH� GXQH� VDQG� RYHUODLG�ZLWK� D� OD\HU� RI� YHJHWDWLYH�
PXOFK�� 7KHUH� LV� QR� YLVLEOH� KLVWRULF� VXUIDFH� ZDWHU� GLVFKDUJH� IURP� WKH� VLWH�� UHO\LQJ� VROHO\� RQ�
JURXQGZDWHU�LQILOWUDWLRQ�IRU�VWRUPZDWHU�PDQDJHPHQW���

5DLQ� WKDW�IDOOV�RQWR�WKH�VLWH�FROOHFWV� WHPSRUDULO\� LQ�ORFDOL]HG�GHSUHVVLRQV�DQG�TXLFNO\� LQILOWUDWHV�
LQWR�WKH�VDQG��'XULQJ�WLPHV�RI�ORZ�JURXQGZDWHU�OHYHOV�WKHUH�LV�QR�VWRUPZDWHU�GLVFKDUJH�IURP�WKH�
VLWH��'XULQJ� WLPHV�RI� KLJK�JURXQGZDWHU� OHYHOV�ZDWHU�ZLOO� FRPH� WR� WKH� VXUIDFH� DQG�SRRO� LQ� ORZ�
DUHDV� RQ� WKH� VRXWKHUO\� VLGH� RI� 7D[� /RW� ����� XQWLO� HYHQWXDOO\� UHDFKLQJ� WKH� OHYHO� WKDW� LW� FDQ�
RYHUIORZ�WKH�FXUE�DGMDFHQW�WR���WK�6WUHHW��3URSRVHG�GHYHORSPHQW�RQ�7D[�/RWV�����DQG������ZLOO�
QRW� DOWHU� WKH� K\GURORJLF� FRQGLWLRQV� WKDW� FXUUHQWO\� RFFXU� RQ� 7D[� /RW� ������ $� VWRUPZDWHU�
PDQDJHPHQW� SODQ� IRU� GHYHORSPHQW� RQ� 7D[� /RW� ����� ZLOO� EH� DGGUHVVHG� DW� WKH� WLPH� RI� IXWXUH�
GHYHORSPHQW�RQ�WKLV�DUHD�RI�WKH�VLWH��

$Q�H[LVWLQJ����LQFK�GLDPHWHU�VWRUP�SLSH�URXWHV�VWRUPZDWHU�IURP�UHVLGHQWLDO�GHYHORSPHQW�WR�WKH�
QRUWK�DFURVV�WKH�HDVW�DQG�VRXWK�VLGHV�RI�WKH�VLWH�WR�WKH�LQWHUVHFWLRQ�RI���WK�6WUHHW�DQG�/DXUHOZRRG�
6WUHHW��7KH�SLSH�FRQWLQXHV�VRXWK�LQ�/DXUHOZRRG�6WUHHW�WR���WK�3ODFH��WXUQV�HDVW�DQG�VRXWK�ZKHUH�LW�
WKHQ�GLVFKDUJHV�LQWR�DQ�RSHQ�FRQYH\DQFH��7KH�RSHQ�FRQYH\DQFH�IORZV�VRXWKHUO\�DQG�ZHVWHUO\�WR�
WKH�6LXVODZ�5LYHU���

5XQRII�DW�WKH�LQWHUVHFWLRQ�RI���WK�6WUHHW�DQG�2DN�6WUHHW�LV�FROOHFWHG�LQ�D�SLSHG�VWRUPZDWHU�V\VWHP�
WKDW�IORZV�VRXWK�LQ�2DN�6WUHHW�WR�MXVW�QRUWK�RI���VW�6WUHHW�ZKHUH�WKH�SLSH�GLVFKDUJHV�LQWR�DQ�RSHQ�
FRQYH\DQFH�RQ�WKH�ZHVW�VLGH�RI�2DN�6WUHHW��7KLV�FRQYH\DQFH�IORZV�ZHVWHUO\�DQG�FRPELQHV�ZLWK�
WKH�RSHQ�FRQYH\DQFH�GHVFULEHG�DERYH�VHUYLQJ�WKH����LQFK�SLSH�IURP�/DXUHOZRRG�6WUHHW��7R�WKH�
H[WHQW� SUDFWLFDEOH�� UXQRII� IURP� WKH� H[WHQVLRQ� RI� ��WK� 6WUHHW� ZLOO� QRW� EH� GLUHFWHG� LQWR� WKH� 2DN�
6WUHHW�SLSHG�V\VWHP��

WƌŽƉŽƐĞĚ�^ƚŽƌŵǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ�
6WRUPZDWHU�PDQDJHPHQW�IRU�SURSRVHG�GHYHORSPHQW�FRQVLVWV�RI�VWRUPZDWHU�UXQRII�IURP�WKH�VWUHHW�
EHLQJ�GLUHFWHG�LQWR�VWUHHW�VLGH�VWRUPZDWHU�IDFLOLWLHV��7KHVH�IDFLOLWLHV�DUH�VL]HG�WR�UHFHLYH�WKH�URDG�
DQG�VLGHZDON�UXQRII�RQO\�ZLWK�WKH�LQWHQW�WKDW�UXQRII�IURP�LPSHUYLRXV�VXUIDFHV�DVVRFLDWHG�ZLWK�WKH�
WRZQKRPHV� EH� GLUHFWHG� LQWR� SULYDWH� RQ�VLWH� VWRUPZDWHU� IDFLOLWLHV�� %RWK� SXEOLF� DQG� SULYDWH�
IDFLOLWLHV�ZLOO�UHO\�RQ�LQILOWUDWLRQ�IRU�VWRUPZDWHU�GLVSRVDO�ZLWK�RYHUIORZ�SLSHV�IURP�HDFK�IDFLOLW\�
FRQQHFWHG�WR�D�SXEOLF�VWRUPZDWHU�SLSH�WR�EH�LQVWDOOHG�LQ���WK�6WUHHW��7KH�SXEOLF�SLSH�ZLOO�FRQQHFW�
LQWR�WKH�H[LVWLQJ����LQFK�VWRUPZDWHU�SLSH�ZKHUH�LW�FURVVHV�WKH�H[WHQVLRQ�RI���WK�6WUHHW��

7KH� )ORUHQFH� 6WRUPZDWHU� 0DQDJHPHQW� 'HVLJQ� 0DQXDO�� 5HYLVHG� 6HSWHPEHU� ����� �)ORUHQFH�
6WRUPZDWHU�0DQXDO��UHTXLUHV�WUHDWPHQW�DQG�IORZ�FRQWURO�XVLQJ�YHJHWDWHG�VXUIDFH�IDFLOLWLHV�WR�WKH�
PD[LPXP�H[WHQW�IHDVLEOH�ZLWK�WKH�VWDQGDUG�UHTXLUHPHQW�WR�PDLQWDLQ�SHDN�IORZ�UDWHV�DW�WKHLU�SUH�
GHYHORSPHQW�OHYHOV�IRU�XS�WR�WKH����\HDU�UXQRII�HYHQWV��,Q�KLJK�JURXQGZDWHU�DUHDV��VXFK�DV�VLWHV�
ZLWK�<DTXLQD�VRLO�W\SH��JURXQGZDWHU�LV�WR�EH�DGGUHVVHG�SHU�WKH�)ORUHQFH�6WRUPZDWHU�0DQXDO��
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7KH� SURSRVHG� VWRUPZDWHU� PDQDJHPHQW� DSSURDFK� DGGUHVVHV� JURXQGZDWHU� E\� LQFRUSRUDWLQJ� DQ�
XQGHU�GUDLQ�EHQHDWK� WKH� LQILOWUDWLRQ� IDFLOLW\� WKDW� LV� FRQQHFWHG� LQWR� WKH�RYHUIORZ�SLSH� IURP�HDFK�
IDFLOLW\�WKDW�WKHQ�GLVFKDUJHV�LQWR�WKH�SXEOLF�SLSHG�VWRUPZDWHU�V\VWHP��7KLV�LV�DQ�DSSURYHG�PHWKRG�
SHU�WKH�)ORUHQFH�6WRUPZDWHU�0DQXDO��

$SSURYHG� VWRUPZDWHU� IDFLOLWLHV� LQFOXGH� YHJHWDWHG� VZDOHV�� UDLQ� JDUGHQV� DQG� SODQWHUV�� $�
FRPELQDWLRQ�RI�WKHVH�IDFLOLW\�W\SHV�ZLOO�EH�LQFRUSRUDWHG�LQWR�WKH�GHYHORSPHQW��6WUHHW�VLGH�VZDOHV�
ZLOO�EH�XVHG�SUHGRPLQDQWO\�IRU�VWUHHW�UXQRII�H[FHSW�ZKHUH�VSDFH�OLPLWDWLRQV�ZLOO�UHTXLUH�D�SODQWHU��
9HJHWDWHG� EDVLQV� �UDLQ� JDUGHQV�� ZLOO� EH� XVHG� SUHGRPLQDQWO\� IRU� WKH� WRZQKRPH� GHYHORSPHQW�
H[FHSW�ZKHUH�VSDFH�OLPLWDWLRQV�ZLOO�UHTXLUH�D�SODQWHU��)DFLOLW\�GHVFULSWLRQV�IRU�YHJHWDWHG�VZDOHV��
UDLQ�JDUGHQV�DQG�SODQWHUV�DUH�H[FHUSWHG�IURP�WKH�)ORUHQFH�6WRUPZDWHU�0DQXDO�DQG� LQFOXGHG� LQ�
$SSHQGL[�&���

ANALYSIS�

WƌĞƐƵŵƉƚŝǀĞ��ƉƉƌŽĂĐŚ��ŶĂůǇƐŝƐ�
7KH�)ORUHQFH�6WRUPZDWHU�0DQXDO� UHTXLUHV� WKDW� WKH�3UHVXPSWLYH�$SSURDFK�EH�XVHG�IRU�SURMHFWV�
ZLWK�QHZ�RU� UHGHYHORSHG� LPSHUYLRXV� DUHD�RI����� DFUH�RU�JUHDWHU��ZKLFK� DSSOLHV� WR� WKLV�SURMHFW��
3UHVXPSWLYH� $SSURDFK� FDOFXODWLRQV� ZHUH� SHUIRUPHG� XWLOL]LQJ� WKH� &LW\� RI� (XJHQH� 6WRUPZDWHU�
6XUIDFH� )LOWUDWLRQ�,QILOWUDWLRQ� )DFLOLW\� 6L]LQJ� 6SUHDGVKHHW�� 7KLV� FDOFXODWRU� LV� DQ� ([FHO�EDVHG�
VSUHDGVKHHW� WKDW� LV� GRZQORDGDEOH� IURP� WKH�&LW\� RI� (XJHQH�ZHE� SDJH�� 5XQRII� FDOFXODWLRQV� DUH�
EDVHG�RQ�XQLW�K\GURJUDSK�PHWKRG�IRU�D����KRXU�VWRUP��15&6�7\SH��$�UDLQIDOO�GLVWULEXWLRQ��

'HVLJQ� VWRUPV� IRU� SROOXWLRQ� UHGXFWLRQ� DQG� IORRG� FRQWURO� DUH� EDVHG� RQ� D� ZDWHU� TXDOLW\� UDLQIDOO�
GHSWK� RI� ���� LQFKHV� DQG� ���\HDU� UDLQIDOO� GHSWK�RI� ����� LQFKHV�� UHVSHFWLYHO\� �IURP�7DEOH� ���� RI�
)ORUHQFH�6WRUPZDWHU�0DQXDO����

7KH� LQILOWUDWLRQ� UDWH� RI� GXQH� VDQG� LV� H[SHFWHG� WR� EH� JUHDWHU� WKDQ� ��� LQFKHV� SHU� KRXU�� EXW� WKH�
)ORUHQFH�6WRUPZDWHU�0DQXDO�OLPLWV�WKH�LQILOWUDWLRQ�UDWH�WR�WKH�DVVXPHG�ORQJ�WHUP�LQILOWUDWLRQ�UDWH�
IRU�WKH�JURZLQJ�PHGLXP��RU���LQFKHV�SHU�KRXU��

$�SUH�GHYHORSPHQW�FXUYH�QXPEHU��&1��RI���� LV�VHOHFWHG�EDVHG�RQ�D�+\GURORJLF�6RLO�*URXS�'�
DQG�EUXVK�ZLWK�JUHDWHU� WKDQ����SHFHQW� FRYHUDJH��$�SRVW�GHYHORSPHQW�&1�RI���� LV� VHOHFWHG� IRU�
LPSHUYLRXV�VXUIDFHV��

)RU� SXUSRVHV� RI� WKLV� SUHOLPLQDU\� GHVLJQ�� WKH� GHYHORSPHQW� DUHD� LV� GHOLQHDWHG� LQWR� GUDLQDJH�
FDWFKPHQWV�VHUYHG�E\�LQGLYLGXDO�VWRUPZDWHU�IDFLOLWLHV�ORFDWHG�ZLWKLQ�HDFK�FDWFKPHQW��&DWFKPHQW�
DUHDV�DUH�LOOXVWUDWHG�RQ�WKH�7HQWDWLYH�6WRUPZDWHU�0DQDJHPHQW�3ODQ�LQFOXGHG�LQ�$SSHQGL[�$�DQG�
FRQVLVWV�RI�SDYHPHQW�DQG�ZDONZD\�VXUIDFHV�LQ�WKH�SXEOLF�VWUHHW��%DVLQ����DQG�URRI�DQG�SDYHPHQW�
VXUIDFHV� LQ� WKH� WRZQKRPH� VXEGLYLVLRQ� �%DVLQ� ���� 6WRUPZDWHU� IDFLOLWLHV� DUH� LQFOXGHG� LQ� WKH�
LPSHUYLRXV�VXUIDFH�DUHD�FDOFXODWLRQV��

6L]H�RI� HDFK� VWRUPZDWHU� IDFLOLW\� LV� FRQWUROOHG�E\� WKH� UHTXLUHG� VWRUDJH�QHHGHG� WR� IXOO\� LQILOWUDWH�
FROOHFWHG�VWRUPZDWHU�IRU�WKH�GHVLJQ�VWRUP��VR�LI�WKH�IDFLOLW\�VL]H�PHHWV�GHVWLQDWLRQ�UHTXLUHPHQWV��
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WKHQ� LW� DOVR� PHHWV� SROOXWLRQ� UHGXFWLRQ� UHTXLUHPHQWV�� )DFLOLW\� VL]LQJ� VSUHDGVKHHWV� IRU� HDFK�
FDWFKPHQW� DUHD� DUH� LQFOXGHG� LQ� $SSHQGL[� %� DQG� VXPPDUL]HG� RQ� WKH� 7HQWDWLYH� 6WRUPZDWHU�
0DQDJHPHQW�3ODQ� LQ�$SSHQGL[�$��)DFLOLWLHV� ORFDWHG� LQ� WKH� VWUHHW� �%DVLQ����ZLOO�EH� LQVWDOOHG�DV�
SDUW�RI���WK�6WUHHW�FRQVWUXFWLRQ�DQG�ZLOO�EH�SXEOLFO\�RZQHG�DQG�PDLQWDLQHG��)DFLOLWLHV�ORFDWHG�LQ�
WKH�WRZQKRPH�VXEGLYLVLRQ��%DVLQ����ZLOO�EH�LQVWDOOHG�DV�SDUW�RI�SULYDWH�LPSURYHPHQW�FRQVWUXFWLRQ�
DQG� ZLOO� EH� SULYDWHO\� RZQHG� DQG� PDLQWDLQHG�� 2SHUDWLRQ� DQG� 0DLQWHQDQFH� VSHFLILFDWLRQV� IRU�
VWRUPZDWHU�SODQWHUV�DUH�LQFOXGHG�LQ�$SSHQGL[�&��

�ŽŶǀĞǇĂŶĐĞ�WŝƉĞƐ�
$�VWRUPZDWHU�FRQYH\DQFH�SLSH�ZLOO�EH�H[WHQGHG�ZLWK�VWUHHW�FRQVWUXFWLRQ��7KH�FRQYH\DQFH�SLSH�
ZLOO�FRQQHFW� LQWR�DQ�H[LVWLQJ����LQFK�GLDPHWHU�VWRUP�SLSH� WKDW�FURVVHV� WKH�VLWH�RQ� WKH�HDVW�VLGH��
7KH� FRQYH\DQFH� SLSH�ZLOO� H[WHQG� WR� WKH� HDVW� �(DVW� 3LSH�� DQG�ZHVW� �:HVW� 3LSH�� RI� DQ� H[LVWLQJ�
PDQKROH� WKDW� LV� ORFDWHG�ZLWKLQ� WKH�SURSRVHG� VWUHHW� H[WHQVLRQ��7KH� VWRUPZDWHU�SLSH�ZLOO� FROOHFW�
VWRUPZDWHU� IURP� SXEOLF� VWUHHW�VLGH� IDFLOLW\� RYHUIORZV�� SULYDWH� IDFLOLW\� RYHUIORZV�� DQG� IDFLOLW\�
XQGHU�GUDLQV�� 7KH� FRQYH\DQFH� SLSHV� DUH� VL]HG� WR� DFFRPPRGDWH� SHDN� IORZ� EDVHG� RQ� ���\HDU�
RYHUIORZ� IURP� WKH� WULEXWDU\� VWRUPZDWHU� IDFLOLWLHV�� &DOFXODWLRQ� ZRUNVKHHWV� IRU� SLSH� VL]HV� DUH�
LQFOXGHG� LQ� $SSHQGL[� %�� 3HDN� IORZV� DUH� EDVHG� RQ� SHDN� UXQRII� UDWH� FDOFXODWLRQV� JLYHQ� LQ� WKH�
IDFLOLW\� VL]LQJ� VSUHDGVKHHW� IRU� D� ���\HDU� GHVLJQ� VWRUP�� ZKLFK� UHVXOWV� LQ� D� SHDN� UXQRII� UDWH� RI�
�������JSP�SHU�VTXDUH�IRRW�LPSHUYLRXV�DUHD��3HDN�IORZV�DQG�SLSH�VL]HV�DUH�VXPPDUL]HG�EHORZ��

7DEOH����&RQYH\DQFH�3LSH�6L]H�6XPPDU\�

3LSH�,�'�� %DVLQV�6HUYHG� ,PSHUYLRXV�
$UHD��V�I�

3HDN�
5XQRII��FIV

3LSH�6L]H�
5HTXLUHG�

:HVW�3LSH� �$���%���'���(��
DQG��$��) ������� ����� ��´�#�

�����VORSH
(DVW�3LSH� �&���)��DQG��*� ������� ����� ��´�#�

�����VORSH
�

�ƐĐĂƉĞ�ZŽƵƚĞ�
7KH�VWUHHW�VLGH�VWRUPZDWHU�IDFLOLWLHV�DQG�RQ�VLWH�SULYDWH�VWRUPZDWHU�IDFLOLWLHV�ZLOO�EH�LQVWDOOHG�
ZLWK�RYHUIORZ�SLSHV�WKDW�GLVFKDUJH�LQWR�D�SXEOLF�SLSHG�V\VWHP�ORFDWHG�LQ���WK�6WUHHW��,I�WKH�
FDSDFLW\�LQ�WKH�VWRUPZDWHU�IDFLOLWLHV�LV�H[FHHGHG��WKHQ�VWRUPZDWHU�IURP�WKH�VXEGLYLVLRQ�ZLOO�
GLVFKDUJH�LQWR�WKH�H[LVWLQJ����LQFK�VWRUPZDWHU�SLSH�RQ�WKH�HDVW�VLGH�RI�WKH�VLWH�DQG�GUDLQ�
VRXWKHUO\�DQG�ZHVWHUO\�WKURXJK�D�VHULHV�RI�FORVHG�DQG�RSHQ�FRQYH\DQFHV�WR�WKH�6LXVODZ�5LYHU���

ENGINEERING�CONCLUSIONS�
��� )ORUHQFH�VWDQGDUGV�UHTXLUH�WUHDWPHQW�DQG�IORZ�FRQWURO�XVLQJ�YHJHWDWHG�VXUIDFH�IDFLOLWLHV�WR�

WKH�PD[LPXP�H[WHQW�IHDVLEOH�ZLWK�WKH�VWDQGDUG�UHTXLUHPHQW�WR�PDLQWDLQ�SHDN�IORZ�UDWHV�DW�
WKHLU�SUH�GHYHORSPHQW�OHYHOV�IRU�XS�WR�WKH����\HDU�UXQRII�HYHQWV��
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��� 6LWH�VRLOV�DUH�SUHGRPLQDQWO\�ORDP\�ILQH�VDQG�WKDW�DUH�ZHOO�VXLWHG�IRU�LQILOWUDWLRQ�V\VWHPV��
7KXV�� YHJHWDWHG� LQILOWUDWLRQ� IDFLOLWLHV� ZLOO� EH� XVHG� RQ� WKLV� VLWH� IRU� ILQDO� GHVWLQDWLRQ� RI�
VWRUPZDWHU�UXQRII�IURP�LPSHUYLRXV�VXUIDFHV��

��� $GHTXDWH� GHWHQWLRQ� VWRUDJH� FDSDFLW\� FDQ� EH� SURYLGHG� XVLQJ� ORZ� LPSDFW� GHYHORSPHQW�
WHFKQLTXHV�� VXFK� DV� VWRUPZDWHU� VZDOHV� DQG� SODQWHUV� LQVWDOOHG� DGMDFHQW� WR� WKH� VWUHHW� DQG�
YHJHWDWHG� EDVLQV� DQG� SODQWHUV� LQVWDOOHG� LQ� WKH� WRZQKRPH� VXEGLYLVLRQ� FRPPRQ� DUHD��
6XUIDFH� UXQRII� IURP� SDYHPHQW�� URRIV�� DQG� ZDONV� ZLOO� EH� URXWHG� LQWR� WKH� VWRUPZDWHU�
IDFLOLWLHV��2YHUIORZ�IURP�WKHVH�IDFLOLWLHV�ZLOO�EH�GLUHFWHG�LQWR�WKH�SLSHG�VWRUPZDWHU�V\VWHP�
LQVWDOOHG�LQ�WKH�VWUHHW���

��� 6WUHHW�VLGH�IDFLOLWLHV�ZLOO�EH�SXEOLFO\�RZQHG�DQG�PDLQWDLQHG�DQG� LQVWDOOHG�DW� WKH� WLPH�RI�
VWUHHW�FRQVWUXFWLRQ��&RPPRQ�IDFLOLWLHV�LQ�WKH�WRZQKRPH�38'�ZLOO�EH�SULYDWHO\�RZQHG�DQG�
PDLQWDLQHG�E\�D�KRPHRZQHU�DVVRFLDWLRQ�DQG�LQVWDOOHG�DW�WKH�WLPH�RI�SULYDWH�LPSURYHPHQW�
FRQVWUXFWLRQ��
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6WRUPZDWHU�6XUIDFH�)LOWUDWLRQ�,QILOWUDWLRQ�)DFLOLW\�6L]LQJ�6SUHDGVKHHW�
���+RXU�6WRUP��15&6�7\SH��$�5DLQIDOO�'LVWULEXWLRQ
&LW\�RI�(XJHQH

9HUVLRQ����
3URMHFW�,QIRUPDWLRQ

,QVWUXFWLRQV�

�'HVLJQ�5HTXLUHPHQWV��

&KRRVH��<HV��IURP�WKH�GURSGRZQ�ER[HV�EHORZ�QH[W�WR�WKH�GHVLJQ�VWDQGDUGV�UHTXLUHPHQWV�IRU�WKLV�IDFLOLW\�

3ROOXWLRQ�5HGXFWLRQ��35� <HV
)ORZ�&RQWURO��)&� <HV
'HVWLQDWLRQ��'7� <HV $Q�LQILOWUDWLRQ�IDFLOLW\�PXVW�EH�FKRVHQ�DV�WKH�IDFLOLW\�W\SH�WR�PHHW�GHVWLQDWLRQ�UHTXLUHPHQWV

6LWH�'DWD�3RVW�'HYHORSPHQW

7RWDO�6TXDUH�)RRWDJH�,PSHUYLRXV�$UHD ���� VTIW 7RWDO�6TXDUH�)RRWDJH�3HUYLRXV�$UHD � VTIW
,PSHUYLRXV�$UHD�&1 �� 3HUYLRXV�$UHD�&1 ��

7RWDO�6TXDUH�)RRWDJH�RI�'UDLQDJH�$UHD ���� VIW 7LPH�RI�&RQFHQWUDWLRQ�3RVW�'HYHORSPHQW � PLQ
:HLJKWHG�$YHUDJH�&1 ��

6LWH�'DWD�3UH�'HYHORSPHQW �'DWD�LQ�WKLV�VHFWLRQ�LV�RQO\�XVHG�LI�)ORZ�&RQWURO�LV�UHTXLUHG�

3UH�'HYHORSPHQW�&1 �� 7LPH�RI�&RQFHQWUDWLRQ�3UH�'HYHORSPHQW � PLQ

6RLO�'DWD

7HVWHG�6RLO�,QILOWUDWLRQ�5DWH �� LQ�KU��6HH�1RWH��� � LQ�KU
'HVLJQ�6RLO�,QILOWUDWLRQ�5DWH � LQ�KU

'HVLJQ�6WRUPV�8VHG�)RU�&DOFXODWLRQV

'HVLJQ�6WRUP
��� LQFKHV :DWHU�4XDOLW\
��� LQFKHV )ORRG�&RQWURO
��� LQFKHV )ORRG�&RQWURO

)DFLOLW\�'DWD

)DFLOLW\�7\SH )DFLOLW\�6XUIDFH�$UHD ��� VTIW
6XUIDFH�:LGWK � IW )DFLOLW\�6XUIDFH�3HULPHWHU �� IW
6XUIDFH�/HQJWK �� IW )DFLOLW\�%RWWRP�$UHD �� VTIW

)DFLOLW\�6LGH�6ORSHV � WR�� )DFLOLW\�%RWWRP�3HULPHWHU �� IW

� LQ %DVLQ�9ROXPH ���� FI
�� LQ 5DWLR�RI�)DFLOLW\�$UHD�WR�,PSHUYLRXV�$UHD �����

3HUPLW�1XPEHU�
&DWFKPHQW�,'�

�'HVWLQDWLRQ�'HVLJQ 
6RLO�,QILOWUDWLRQ�5DWH

5DLQIDOO�'HSWK5HTXLUHPHQW
3ROOXWLRQ�5HGXFWLRQ
)ORZ�&RQWURO

��������
1$

'HSWK�RI�*URZLQJ�0HGLXP��6RLO� 

�$

'DWH�

���&RPSOHWH�WKLV�IRUP�IRU�HDFK�GUDLQDJH�FDWFKPHQW�LQ�WKH�SURMHFW�VLWH�WKDW�LV�WR�EH�VL]HG�SHU�WKH�3UHVXPSWLYH�$SSURDFK�

&OLQW�%HHFURIW
(*5�	�$VVRFLDWHV

)ORUHQFH��25
3URMHFW�$GGUHVV�

'HVLJQHU�
&RPSDQ\�

0\UWOH�*OHQQ�38'

,QILOWUDWLRQ�6WRUPZDWHU�3ODQWHU

3URMHFW�1DPH�
�����������������

'HVWLQDWLRQ

���3URYLGH�D�GLVWLQFWLYH�&DWFKPHQW�,'�IRU�HDFK�IDFLOLW\�FRRUGLQDWHG�ZLWK�WKH�VLWH�EDVLQ�PDS�WR�FRUUHODWH�WKH�DSSURSULDWH
����FDOFXODWLRQV�ZLWK�WKH�IDFLOLW\�
���7KH�PD[LPXP�GUDLQDJH�FDWFKPHQW�WR�EH�PRGHOHG�SHU�WKH�3UHVXPSWLYH�$SSURDFK�LV���DFUH���������6)�
��)RU�LQILOWUDWLRQ�IDFLOLWLHV�LQ�&ODVV�$�RU�%�VRLOV�ZKHUH�QR�LQILOWUDWLRQ�WHVWLQJ�KDV�EHHQ�SHUIURPHG�XVH�DQ�LQILOWUDWLRQ�UDWH�RI�����LQ�KU�
����)RU�DOO�IDFLOLWLHV�XVH�D�PD[LPXP�VRLO�LQILOWUDWLRQ�UDWH�RI�����LQ�KU�IRU�WRSVRLO�JURZLQJ�PHGLXP�

0D[��3RQGLQJ�'HSWK�
LQ�6WRUPZDWHU�)DFLOLW\ 

���������������30 �



3ROOXWLRQ�5HGXFWLRQ�&DOFXODWLRQ�5HVXOWV

3HDN�)ORZ�5DWH�WR�6WRUPZDWHU�)DFLOLW\� ����� FIV 3HDN�)DFLOLW\�2YHUIORZ�5DWH ����� FIV

��� FI 7RWDO�2YHUIORZ�9ROXPH � FI
0D[��'HSWK�RI�6WRUPZDWHU�LQ��)DFLOLW\ ��� LQ

'UDZGRZQ�7LPH ��� KRXUV

<HV )DFLOLW\�6L]LQJ�0HHWV�3ROOXWLRQ�5HGXFWLRQ�6WDQGDUGV"

<(6 0HHWV�5HTXLUHPHQW�RI�1R�)DFLOLW\�)ORRGLQJ"
<(6 0HHWV�5HTXLUHPHQW�IRU�0D[LPXP�RI����+RXU�'UDZGRZQ�7LPH"

)ORZ�&RQWURO�&DOFXODWLRQ�5HVXOWV

3HDN�)ORZ�5DWH�WR�6WRUPZDWHU�)DFLOLW\� ����� FIV 3HDN�)DFLOLW\�2YHUIORZ�5DWH ����� FIV

��� FI 7RWDO�2YHUIORZ�9ROXPH � FI

0D[��'HSWK�RI�6WRUPZDWHU�LQ��)DFLOLW\ ��� LQ 1?$ FIV
'UDZGRZQ�7LPH ��� KRXUV

3UH�'HYHORSPHQW�5XQRII�'DWD
3HDN�)ORZ�5DWH� ����� FIV

7RWDO�5XQRII�9ROXPH� ��� FI

<HV )DFLOLW\�6L]LQJ�0HHWV�)ORZ�&RQWURO�6WDQGDUGV"

<(6 0HHWV�5HTXLUHPHQW�IRU�3RVW�'HYHORSPHQW�RIIVLWH�IORZ�OHVV�RU�HTXDO�WR�3UH�'HYHORSPHQW�)ORZ"
<(6 0HHWV�5HTXLUHPHQW�IRU�0D[LPXP�RI����+RXU�'UDZGRZQ�7LPH"

'HVWLQDWLRQ�&DOFXODWLRQ�5HVXOWV

3HDN�)ORZ�5DWH�WR�6WRUPZDWHU�)DFLOLW\� ����� FIV 3HDN�)DFLOLW\�2YHUIORZ�5DWH ����� FIV

��� FI 7RWDO�2YHUIORZ�9ROXPH � FI
0D[��'HSWK�RI�6WRUPZDWHU�LQ��)DFLOLW\ ��� LQ

'UDZGRZQ�7LPH ��� KRXUV

<HV )DFLOLW\�6L]LQJ�0HHWV�'HVWLQDWLRQ�6WDQGDUGV"

<(6 0HHWV�5HTXLUHPHQW�RI�1R�)DFLOLW\�)ORRGLQJ"
<(6 0HHWV�5HTXLUHPHQW�IRU�0D[LPXP�RI����KRXU�'UDZGRZQ�7LPH"

7RWDO�5XQRII�9ROXPH�WR�6WRUPZDWHU
�)DFLOLW\� 

7RWDO�5XQRII�9ROXPH�WR�6WRUPZDWHU
�)DFLOLW\� 

7RWDO�5XQRII�9ROXPH�WR�6WRUPZDWHU
�)DFLOLW\� 

3HDN�2II�6LWH�)ORZ�5DWH�
)LOWUDWLRQ�)DFLOLW\�8QGHUGUDLQ 

���������������30 �



6WRUPZDWHU�6XUIDFH�)LOWUDWLRQ�,QILOWUDWLRQ�)DFLOLW\�6L]LQJ�6SUHDGVKHHW�
���+RXU�6WRUP��15&6�7\SH��$�5DLQIDOO�'LVWULEXWLRQ
&LW\�RI�(XJHQH

9HUVLRQ����
3URMHFW�,QIRUPDWLRQ

,QVWUXFWLRQV�

�'HVLJQ�5HTXLUHPHQWV��

&KRRVH��<HV��IURP�WKH�GURSGRZQ�ER[HV�EHORZ�QH[W�WR�WKH�GHVLJQ�VWDQGDUGV�UHTXLUHPHQWV�IRU�WKLV�IDFLOLW\�

3ROOXWLRQ�5HGXFWLRQ��35� <HV
)ORZ�&RQWURO��)&� <HV
'HVWLQDWLRQ��'7� <HV $Q�LQILOWUDWLRQ�IDFLOLW\�PXVW�EH�FKRVHQ�DV�WKH�IDFLOLW\�W\SH�WR�PHHW�GHVWLQDWLRQ�UHTXLUHPHQWV

6LWH�'DWD�3RVW�'HYHORSPHQW

7RWDO�6TXDUH�)RRWDJH�,PSHUYLRXV�$UHD ���� VTIW 7RWDO�6TXDUH�)RRWDJH�3HUYLRXV�$UHD � VTIW
,PSHUYLRXV�$UHD�&1 �� 3HUYLRXV�$UHD�&1 ��

7RWDO�6TXDUH�)RRWDJH�RI�'UDLQDJH�$UHD ���� VIW 7LPH�RI�&RQFHQWUDWLRQ�3RVW�'HYHORSPHQW �� PLQ
:HLJKWHG�$YHUDJH�&1 ��
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

'LDPHWHU ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

3HUFHQW�)XOO ���� �

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

0D[LPXP�'LVFKDUJH ���� IWñ�V

'LVFKDUJH�)XOO ���� IWñ�V

6ORSH�)XOO ������� IW�IW

)ORZ�7\SH 6XE&ULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

$YHUDJH�(QG�'HSWK�2YHU�5LVH ���� �

1RUPDO�'HSWK�2YHU�5LVH ����� �

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

Worksheet for West Pipe-25 Year Flow
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*9)�2XWSXW�'DWD

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

&ULWLFDO�6ORSH ������� IW�IW

Worksheet for West Pipe-25 Year Flow
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%HQWOH\�6\VWHPV��,QF���+DHVWDG�0HWKRGV�6ROXWLRQ�&HQWHU%HQWOH\�)ORZ0DVWHU�9�L��6(/(&7VHULHV ����>�����������@
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

'LDPHWHU ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

3HUFHQW�)XOO ���� �

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

0D[LPXP�'LVFKDUJH ���� IWñ�V

'LVFKDUJH�)XOO ���� IWñ�V

6ORSH�)XOO ������� IW�IW

)ORZ�7\SH 6XE&ULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

$YHUDJH�(QG�'HSWK�2YHU�5LVH ���� �

1RUPDO�'HSWK�2YHU�5LVH ����� �

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

Worksheet for East Pipe-25 Year Flow
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%HQWOH\�6\VWHPV��,QF���+DHVWDG�0HWKRGV�6ROXWLRQ�&HQWHU%HQWOH\�)ORZ0DVWHU�9�L��6(/(&7VHULHV ����>�����������@

���6LHPRQV�&RPSDQ\�'ULYH�6XLWH�����:��:DWHUWRZQ��&7�������86$����������������� �RI�3DJH



*9)�2XWSXW�'DWD

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

&ULWLFDO�6ORSH ������� IW�IW

Worksheet for East Pipe-25 Year Flow
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%HQWOH\�6\VWHPV��,QF���+DHVWDG�0HWKRGV�6ROXWLRQ�&HQWHU%HQWOH\�)ORZ0DVWHU�9�L��6(/(&7VHULHV ����>�����������@

���6LHPRQV�&RPSDQ\�'ULYH�6XLWH�����:��:DWHUWRZQ��&7�������86$����������������� �RI�3DJH



3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1A 25-year Flow

�������������������30
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Swale 1A 25-year Flow

*9)�2XWSXW�'DWD

&ULWLFDO�6ORSH ������� IW�IW
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1B 25-Year Flow
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Swale 1B 25-Year Flow

*9)�2XWSXW�'DWD

&ULWLFDO�6ORSH ������� IW�IW
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%HQWOH\�6\VWHPV��,QF���+DHVWDG�0HWKRGV�6ROXWLRQ�&HQWHU%HQWOH\�)ORZ0DVWHU�9�L��6(/(&7VHULHV ����>�����������@
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1C 25-Year Flow

������������������30
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Swale 1C 25-Year Flow

*9)�2XWSXW�'DWD

&ULWLFDO�6ORSH ������� IW�IW
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

&ULWLFDO�6ORSH ������� IW�IW

Planter 1D 25-Year Flow
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1E 25-Year Flow

������������������30
%HQWOH\�6\VWHPV��,QF���+DHVWDG�0HWKRGV�6ROXWLRQ�&HQWHU%HQWOH\�)ORZ0DVWHU�9�L��6(/(&7VHULHV ����>�����������@
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Swale 1E 25-Year Flow

*9)�2XWSXW�'DWD

&ULWLFDO�6ORSH ������� IW�IW
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1F 25-Year Flow
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Swale 1F 25-Year Flow

*9)�2XWSXW�'DWD

&ULWLFDO�6ORSH ������� IW�IW
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3URMHFW�'HVFULSWLRQ

)ULFWLRQ�0HWKRG 0DQQLQJ�)RUPXOD

6ROYH�)RU 1RUPDO�'HSWK

,QSXW�'DWD

5RXJKQHVV�&RHIILFLHQW �����

&KDQQHO�6ORSH ������� IW�IW

/HIW�6LGH�6ORSH ���� IW�IW��+�9�

5LJKW�6LGH�6ORSH ���� IW�IW��+�9�

%RWWRP�:LGWK ���� IW

'LVFKDUJH ���� IWñ�V

5HVXOWV

1RUPDO�'HSWK ���� IW

)ORZ�$UHD ���� IWð

:HWWHG�3HULPHWHU ���� IW

+\GUDXOLF�5DGLXV ���� IW

7RS�:LGWK ���� IW

&ULWLFDO�'HSWK ���� IW

&ULWLFDO�6ORSH ������� IW�IW

9HORFLW\ ���� IW�V

9HORFLW\�+HDG ���� IW

6SHFLILF�(QHUJ\ ���� IW

)URXGH�1XPEHU ����

)ORZ�7\SH 6XEFULWLFDO

*9)�,QSXW�'DWD

'RZQVWUHDP�'HSWK ���� IW

/HQJWK ���� IW

1XPEHU�2I�6WHSV �

*9)�2XWSXW�'DWD

8SVWUHDP�'HSWK ���� IW

3URILOH�'HVFULSWLRQ

3URILOH�+HDGORVV ���� IW

'RZQVWUHDP�9HORFLW\ ,QILQLW\ IW�V

8SVWUHDP�9HORFLW\ ,QILQLW\ IW�V

1RUPDO�'HSWK ���� IW

&ULWLFDO�'HSWK ���� IW

&KDQQHO�6ORSH ������� IW�IW

Swale 1G 25-Year Flow
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Stormwater Planters 
 
 

 
 
See Appendix I.1 SW-130 for typical private property planter detail and 
Appendix I.3 SW-310 through SW-313 for typical Green Street planter details. 

 
Description: Stormwater planters are structural landscaped reservoirs used to collect, filter, and/or 
infiltrate stormwater runoff, allowing pollutants to settle and filter out as the water percolates through 
the planter soil before infiltrating into the ground below or piped to its downstream destination. In 
addition to providing pollution reduction, flow rates and volumes can also be managed with 
stormwater planters. Stormwater planters can be used to help fulfill a site’s required landscaping area 
requirement and should be integrated into the overall site design. Numerous design variations of 
shape, wall treatment, and planting scheme can be used to fit the character of a site. Stormwater 
planters may provide either “infiltration treatment” or “filtration treatment”.  
 
5.4.1 Infiltration Stormwater Planters: 
 
Groundwater In high groundwater areas, groundwater must be addressed per Section 4.6. 
 
Construction Considerations: Location of Infiltration Stormwater Planters should be clearly 
marked before site work begins to avoid soil disturbance during construction. No vehicular traffic, 
except that specifically used to construct the facility, should be allowed within 10 feet facility areas.  
 
Soil: Topsoil shall be used within the top 18 inches of the facility per Appendix B to support 
plant growth. Maximum design infiltration rate of the facility is controlled by the infiltration rate of 
the growing medium and shall not be greater than 4 in/hr. With a demonstrated hardship, higher 
design infiltration rates may be used with the infiltration blend soil (see Appendix B) if stormwater 
from vehicular surfaces is pretreated. Design infiltration rate shall be demonstrated with testing 
certified by a professional Engineer or Geologist and shall not exceed 10 inches per hour. The 
bottom shall be covered in non-floatable mulch or washed pea gravel. 
 



PAGE 26 OF 49 
 

 

 
City of Florence - Stormwater Management Design Manual- Revised September 2011 

Dimensions and Slopes: See Appendix I for detail drawings. Facility storage depth must be at 
least 9 inches, unless a larger than- required planter square-footage is used. Minimum Infiltration 
Stormwater Planter width is 30 inches. Planters shall be constructed without slope. 
 
Setbacks: Required setback for Infiltration Stormwater Planters is 5 feet from property lines and 10 
feet from structures. Easements for non-buildable areas on adjacent properties may be required if 
facilities are located next to property lines. 
 
5.4.2 Filtration Stormwater Planters: 
 
Design Considerations: These facilities are appropriate for facilities located within 10-feet of 
building foundations or in high groundwater areas with an approved impermeable membrane. 
Filtration Planters shall only be used where infiltration planters are not feasible. 
 
Construction Considerations: 
Special attention needs to be paid to the planter waterproofing if constructed adjacent to building 
structures. The walls of a Filtration Stormwater Planter can often times be incorporated with the 
building foundation plans. The bottom of Filtration Stormwater Planters must be lined with an 
impermeable membrane of 60 mil plastic film. 
 
Soil: Topsoil shall be used within the top 18 inches of the facility per Appendix B to support 
plant growth. Maximum design infiltration rate of the facility is controlled by the infiltration rate of 
the growing medium and shall not be greater than 4 in/hr. With a demonstrated hardship, higher 
design infiltration rates may be used with the infiltration blend soil (see Appendix B) if stormwater 
from vehicular surfaces is pretreated. Design infiltration rate shall be demonstrated with testing 
certified by a professional Engineer or Geologist and shall not exceed 10 inches per hour. The 
bottom shall be covered in non-floatable mulch or washed pea gravel. 
 
Dimensions and Slopes: Facility storage depth must be at least 9 inches, unless a larger than- 
required planter square-footage is used. Minimum Filtration Stormwater Planter width is 18 inches. 
Planters shall be constructed without slope. 
 
Setbacks: A setback for Filtration Stormwater Planters is not required. 
 
5.4.3 General Requirements 
 
Planter Walls: Planter walls shall be made of stone, concrete, brick, wood, or other durable material. 
Chemically treated wood that can leach out toxic chemicals and contaminate stormwater shall not be 
used. 
 
Simplified Sizing: Individual Stormwater Planters sized with the Simplified Approach shall be 
designed to receive less than 0.5 acre of impervious area runoff. For stormwater planters a Simplified 
Approach sizing factor of 0.06 may be used to receive credit.  
 
Presumptive Method Sizing: The Presumptive Approach may be used to downsize the Simplified 
Approach sizing factor. The applicant shall size stormwater planter to have sufficient storage 
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volume for the entire 25 year storm. Planters shall be designed to pond water for less than 18 hours 
after each storm event. 
 
Landscaping: Plantings shall be designed at the following quantities per 100 square feet of facility 
area. Facility area is equivalent to the area of the planter. 
 

Zone A (wet): 115 herbaceous plants or 100 herbaceous plants and 4 small shrubs 
 
Note: Tree planting is not required in planters, but tree planting is encouraged near planters. 
 
Checklist of minimal information to be shown on the permit drawings: 

1) Facility dimensions and setbacks from property lines and structures 
2) Profile view of facility, including typical cross-sections with dimensions 
3) Planter wall material and waterproofing membrane specification 
4) Growing medium specification 
5) Drain rock specification (if applicable) 
6) Filter fabric specification (if applicable) 
7) All stormwater piping associated with the facility, including pipe materials, sizes, slopes, 
and invert elevations at every bend or connection (if applicable) 
8) Stormwater destination 
9) Landscaping plan 

 
Inspection requirements and schedule: The following table shall be used to determine which 
stormwater facility components require City inspection, and when the inspection shall be requested. 
Please note that, while not all facility components may require an inspection call, inspectors will 
inspect for all required components in the field. 
 
Facility Component Inspection Requirement 
 

Planter grading/ excavation  
Structural components/ liner Call for Inspection 
Piping (if applicable)  Call for Inspection 
Filter fabric (if applicable)  
Growing medium Call for Inspection  
Plantings Call for Inspection 

 
 
Operations and Maintenance requirements: See Chapter 6 
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5.5 Rain Gardens 
 

 
 
 
See Appendix I.1 SW-140 for typical rain garden details. 
 
Description: Rain gardens are landscaped reservoirs used to collect, filter, and/or infiltrate 
stormwater runoff, allowing pollutants to settle and filter out as the water percolates through the 
planter soil before infiltrating into the ground below or being piped to its downstream 
destination. In addition to providing pollution reduction, flow rates and volumes can also be 
managed with rain gardens. Rain gardens can be used to help fulfill a site’s required landscaping 
area requirement and should be integrated into the overall site design. Numerous design 
variations of shape, and planting scheme can be used to fit the character of a site. Rain gardens 
may provide either “infiltration treatment” or “filtration treatment”.  
 
Simplified Method Sizing: A Simplified Approach sizing factor of 0.06 may be used to receive 
credit for pollution reduction and flow control. The square-footage is determined at the peak 
water surface prior to overflow.  
 
Presumptive Method Sizing: The Presumptive Approach may be used to downsize the Simplified 
Approach sizing factor. The applicant shall size stormwater planter to have sufficient storage 
volume for the entire 25 year storm. Planters shall be designed to pond water for less than 18 hours 
after each storm event. 
 
Soil: Topsoil shall be used within the top 18 inches of the facility per Appendix B to support 
plant growth. Maximum design infiltration rate of the facility is controlled by the infiltration rate of 
the growing medium and shall not be greater than 4 in/hr. With a demonstrated hardship, higher 
design infiltration rates may be used with the infiltration blend soil (see Appendix B) if stormwater 
from vehicular surfaces is pretreated. Design infiltration rate shall be demonstrated with testing 
certified by a professional Engineer or Geologist and shall not exceed 10 inches per hour. The 
bottom shall be covered in non-flotable mulch or washed pea gravel. 
 
Geometry/Slopes: See Appendix I for detail drawings. 
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• There is no shape requirement for rain gardens. They can be designed as square, 
rectangular, circular, oblong, or irregular. 
• The minimum width for any rain garden shall be 5 feet. 
• The maximum side slopes within rain gardens shall be 3 horizontal to 1 vertical. 
• The minimum ponding depth shall be 6 inches. Maximum ponding depth shall be 12 
inches during water quality storm. 
• The minimum depth of soil amendment for rain gardens shall be 18 inches. See 
Appendix B for the required soil amendment specifications to be included with the permit 
plans. 

 
5.5.1 Infiltration Rain Gardens: 
 
Infiltration Rain Gardens- Applicability: Infiltration rain gardens are used to manage 
stormwater flowing from all types of impervious surfaces on private property and from the 
public right-of-way. If located within 10 feet from building foundations or upslope of building 
structures, a filtration rain garden must be used instead with an impermeable liner.  
 
Groundwater In high groundwater areas, groundwater must be addressed per Section 4.6. 
 
Piping for Infiltration Rain Gardens: Piping per Plumbing Code requirements shall be used to 
direct stormwater from impervious if used within the public street right-of-way or within or 
surfaces to infiltration rain gardens, or adjacent to parking lot areas, stormwater may flow 
directly into them via curb openings. An overflow drain, when required, shall be constructed to 
allow at least 6 inches but not more than 12 inches of water to pond in the rain garden prior to 
overflow. On private property, this overflow drain and piping must meet Plumbing Code 
requirements and shall direct excess stormwater to an approved disposal point as identified on 
the Public Works Permit drawings. 
 
Within the public street right-of-way, this overflow drain and piping must meet City of Florence 
Public Works Standards and shall direct excess stormwater to an approved disposal point. 
 
5.5.2 Filtration Rain Gardens: 
 
Filtration Rain Gardens- Applicability: Filtration rain gardens are used to manage stormwater 
flowing from all types of impervious surfaces on private property, when rain garden must be 
located within 10 feet of building foundations, immediately upslope of building structures. 
 
Piping for Filtration Rain Gardens: Piping per Plumbing Code requirements shall be used to 
direct stormwater from impervious surfaces to filtration rain gardens, or if used within or 
adjacent to parking lot areas, stormwater may flow directly into them via curb openings. An 
overflow drain shall be constructed to allow at least 6 inches but not more than 12 inches of 
water to pond in the rain garden prior to overflow. A perforated system of pipes shall be 
constructed 18” under the filtration rain to drain water that has filtered through the topsoil and 
prevent long-term ponding. On private property, this overflow drain and piping must meet 
Plumbing Code requirements and shall dire excess and filtered stormwater to an approved 
disposal point as identified on the subdivision’s Public Works Permit drawings. 



PAGE 30 OF 49 
 

 

 
City of Florence - Stormwater Management Design Manual- Revised September 2011 

 
5.5.3 General Requirements 
 
Setbacks 
 
For infiltration rain gardens and filtration rain gardens without an impermeable liner: 

• Minimum setback from building structures shall be 10 feet. 
• Infiltration rain gardens or filtration rain gardens without a liner may not be located 
immediately upslope of building structures. 
• There is not a required setback for filtration rain garden as long as an impermeable 60 
mils a PVC liner is used. 
• Infiltration rain gardens shall be set back a minimum of 5 feet from property lines. 

 
 
 Landscaping: Vegetation provides filtration and root uptake functions, protects from rain and 
wind erosion, and enhances aesthetic conditions. Plantings shall be designed at the following 
quantities per 100 square feet of facility area. Facility area is equivalent to the area of the rain 
garden calculated from Form SIM. 

 
Zone A (wet): 115 herbaceous plants or 100 herbaceous plants and 4 small shrubs 
Zone B (moderate to dry): 1 tree, 3 large shrubs/small trees, and 4 small shrubs. 

 
Facility Component Inspection Requirement 
 

Rain Garden grading/ excavation  
Structural components/ liner Call for Inspection 
Piping (if applicable)  Call for Inspection 
Filter fabric (if applicable)  
Growing medium Call for Inspection  
Plantings Call for Inspection 

 
Operations and Maintenance requirements: See Chapter 6 
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5.3 Vegetated Swales 
 

 
 
See Appendix I SW-120 for typical private property swale detail and 
Appendix I SW-300-302 for typical Green Street swale details. 
 
 
Description: Swales are long and narrow landscaped depressions used to collect and convey 
stormwater runoff, allowing pollutants to settle and filter out as the water flows from one bay to 
the next through the facility. Swales should be integrated into the overall site design and can be 
used to help fulfill a site’s required landscaping area requirement.  
 
Design Considerations: When designing swales, slopes and depth should be kept as mild as 
possible to avoid safety risks, improve aesthetics, and prevent erosion within the facility. For 
street swales in the public right-of-way all applicable City requirements for other street elements 
(curbs, sidewalks, trees, etc.) must be met. Swales located next to public sidewalks shall have a 
minimum 12”-wide flat area between the swale and the sidewalk. 
 
Construction Considerations: Swale areas should be clearly marked before site work begins to 
avoid soil disturbance and compaction during construction. 
 
Design Requirements: 
 
Groundwater In high groundwater areas, groundwater must be addressed per Section 4.6. 
 
Growing Medium: Topsoil shall be used within the top 18 inches of the facility per Appendix 
B to support plant growth. Maximum design infiltration rate of the facility is controlled by the 
infiltration rate of the growing medium and shall not be greater than 4 in/hr. With a demonstrated 
hardship, higher design infiltration rates may be used with the infiltration blend soil (see Appendix 
B) if stormwater from vehicular surfaces is pretreated. Design infiltration rate shall be demonstrated 
with testing certified by a professional Engineer or Geologist and shall not exceed 10 inches per 
hour. Areas subject to inundation shall be covered in non-floatable mulch or washed pea gravel. 
Side slopes shall be covered with suitable mulch such as fine or medium hemlock bark mulch. 
 
Dimensions and Slopes: See Appendix I for detail drawings. The minimum swale width is 5 
feet on private property and 8 feet on streets. A 2-foot-wide flat bottom width is required where 
feasible. Swales designed with the Simplified Approach are 9 inches deep measured from the top 
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of the growing medium to the overflow inlet elevation. Swales designed with the Presumptive 
Approach vary in depth from 6 to 12 inches. In all cases, maximum side slopes are 3 horizontal 
to 1 vertical and 4 horizontal to 1 vertical is required immediately adjacent to pedestrian areas. 
Maximum longitudinal slope is 6 percent. Freeboard for swales must be noted on the plans. 
Freeboard can be defined as the vertical distance between the design water surface elevation and 
overtopping elevation or the vertical distance between the top of the check dam and the outside 
berm or curb elevation (whichever is lower). 
 
Flow spreader: The swale shall incorporate a flow-spreading device at the inlet to the swale. 
The flow spreader shall provide a uniform flow distribution across the swale bottom. Private 
swales may use riprap to disperse the flow from the inlet pipe. In swales with a bottom width 
greater than 6 feet, a flow spreader shall be installed at least every 50 feet. 
 
Check dams: Check dams are required in swales to allow water to pool and infiltrate into the 
ground. They shall be constructed of durable, non-toxic materials such as rock, brick, concrete, 
or soil by integrating these materials into the grading of the swale. Check dams are as long as the 
width of the swale, perpendicular to flow line. They generally form a 12 inch wide bench on top 
and measure 4 to 10 inches high, depending on the depth of the facility. See Appendix I.3 SW-
340 for typical check dam details. 
 
Access routes: Access routes to the swale for maintenance purposes must be shown on the plans. 
Public swales require a minimum 10-foot wide access route for maintenance, not to exceed 10 
percent in slope. 
 
Setbacks: Required setback from building foundations is 10 feet unless lined with impermeable 
fabric. Easements for non-buildable areas on adjacent properties may be required if facilities are 
located next to property lines. 
 
Simplified Approach Sizing: Swales sized with the Simplified Approach shall be designed to 
receive less than 0.5 acre of impervious area runoff. For these projects, a Simplified Approach 
sizing factor of 0.09 for vegetated swales may be used to receive credit for pollution reduction. 
Swales with greater than 0.5 acre of impervious area to manage must use the Presumptive 
Approach to size the swale.  
 
Presumptive Approach Sizing Criteria:  

1)  Pollution Reduction Criteria (no flow control): The swale width and profile shall 
be designed to convey runoff from the Water Quality Design Storm (See Table 4.2) and 
shall meet the following criteria:  

 • Maximum flow depth during the Water Quality Design Storm is 4 inches.  
 • Maximum water velocity during the Water Quality Design Storm is 0.9 feet per 
second.  
 • Minimum hydraulic residence time (time for design flow rate to pass through the 
swale) of 9 minutes. (if infiltration not possible) 
 • Minimum longitudinal slope of 0.5 percent, maximum slope of 6 percent. For 
slopes greater than 2 percent, check dams shall be used (one dam every 12 feet).  
 • Designed using a Manning "n" value of 0.35 for vegetated swales.  
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2)  Flow Control Criteria: In order for swale facilities to meet flow control 
requirements under the presumptive approach the swale shall be designed to store and 
infiltrate the entire 25 yr Design Storm. The areas behind each check dam shall be 
modeled as individual infiltration basins varying in depth from the height of the check 
dam to zero. The length of the pool is dependent on the height of the check dam and the 
slope of the swale.  
 3)  Vegetation shall be established as soon as possible after the swale is completed, 
and before water is allowed to enter the facility.  
4)  Unless vegetation is established, biodegradable erosion control matting 
appropriate for low-velocity flows (approximately 1 foot per second) shall be installed in 
the flow area of the swale before allowing water to flow through the swale. 

 
Landscaping: 
 
Vegetated Swales 
 
Vegetation provides filtration and root uptake functions, protects from rain and wind erosion, 
and enhances aesthetic conditions. The “facility area” is equivalent to the area of the swale, 
including bottom and side slopes. The minimum plant material quantities per 100 square feet of 
facility area shall be as follows: 
 

Private Swales: 
 
Zone A (wet): 115 herbaceous plants or 100 herbaceous plants and 4 small shrubs 
Zone B (moderate to dry): 1 tree, 3 large shrubs/small trees, 4 small shrubs, and 140 
groundcover plants 
 
Public Swales: 
 
Zone A (wet): 115 herbaceous plants or 100 herbaceous plants and 4 small shrubs 
Zone B (moderate to dry): 12 small shrubs, and 70 groundcover plants 
 

 
The delineation between Zone A and Zone B shall be either the height of the check dam or the 
overflow outlet elevation which ever is lower.  
 
Trees: For private swales, the following evergreen or deciduous trees shall be retained or planted 
within or adjacent to the swale and continuing approximately 30 feet on center the length of the 
swale: 
 
Evergreen trees: Minimum height: 6 feet 
Deciduous trees: Minimum caliper: 1 ½ inches at 6 inches above base. 
 
Stormwater Report Requirements For Presumptive Approach:  
Checklist of minimal information to be shown on the permit drawings: 
 
1) Facility dimensions and setbacks from property lines and structures 
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2) Profile view of facility, including typical cross-sections with dimensions 
3) Growing medium specification 
4) Filter fabric specification (if applicable) 
5)  All curb cut details and stormwater piping associated with the facility, including pipe 

materials, sizes, slopes, and invert elevations at every bend or connection 
6)  Landscaping plan 
 
 
Inspection requirements and schedule: The following table shall be used to determine which 
stormwater facility components require City inspection, and when the inspection shall be 
requested: 
 
Facility Component Inspection Requirement 
 

Swale grading  
Curbs / curb cuts  Call for Inspection 
Piping (if applicable)  Call for Inspection 
Filter fabric (if applicable)  
Growing medium Call for Inspection  
Plantings/seeding/sod  Call for Inspection 

 
Operations and Maintenance requirements: See Chapter 6. 
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Stormwater Design Manual  
 
 

 

Stormwater Planters 

Operations & Maintenance Plan 

Planters are designed to allow runoff to filter through layers of topsoil (thus capturing pollutants) and then 
either infiltrate into the native soils (infiltration planter) or be collected in a pipe to be discharged off-site (flow-
through planter). The planter is sized to accept runoff and temporarily store the water in a reservoir on top of 
the soil. The flow-through planter is designed with an impervious bottom or is placed on an impervious 
surface. Water should drain through the planter within 3-4 hours after a storm event. All facility components 
and vegetation shall be inspected for proper operations and structural stability. These inspections shall occur, 
at a minimum, quarterly for the first 2 years from the date of installation, 2 times per year thereafter, and 
within 48 hours after each major storm event. The facility owner must keep a log, recording all inspection 
dates, observations, and maintenance activities. The following items shall be inspected and maintained as 
stated: 

Downspout from rooftop or sheet flow from paving allows unimpeded stormwater flow to the planter. 
x Debris shall be removed routinely (e.g., no less than every 6 months) and upon discovery. 
x Damaged pipe shall be repaired upon discovery. 

Splash Blocks prevent splashing against adjacent structures and convey water without disrupting media. 
x Any deficiencies in structure such as cracking, rotting, and failure shall be repaired. 

Planter Reservoir receives and detains storm water prior to infiltration. Water should drain from reservoir 
within 3-4 hours of storm event. 
x Sources of clogging shall be identified and corrected.  
x Topsoil may need to be amended with sand or replaced all together. 

Filter Media consisting of sand, gravel, and topsoil shall allow stormwater to percolate uniformly through the 
planter. 
The planter shall be excavated and cleaned, and gravel or soil shall be replaced to correct low infiltration rates.  
x Holes that are not consistent with the design and allow water to flow directly through the planter to the 

ground shall be plugged.  
x Sediment accumulation shall be hand removed with minimum damage to vegetation using proper 

erosion control measures. Sediment shall be removed if it is more than 4 inches thick or so thick as to 
damage or kill vegetation. 

x Litter and debris shall be removed routinely (e.g., no less than quarterly) and upon discovery. 
Planter shall contain filter media and vegetation. 
x Structural deficiencies in the planter including rot, cracks, and failure shall be repaired.  

Overflow Pipe safely conveys flow exceeding reservoir capacity to an approved stormwater receiving system. 
x Overflow pipe shall be cleared of sediment and debris when 50% of the conveyance capacity is plugged.  
x Damaged pipe shall be repaired or replaced upon discovery. 

Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from 
erosion.  
x Mulch shall be replenished at least annually. 
x Vegetation, large shrubs or trees that limit access or interfere with planter operation shall be pruned or 

removed.  
x Fallen leaves and debris from deciduous plant foliage shall be raked and removed.  
x Nuisance or prohibited vegetation from the Eugene Plant List shall be removed when discovered. 

Invasive vegetation contributing up to 25% of vegetation of all species shall be removed and replaced.  
x Dead vegetation shall be removed to maintain less than 10% of area coverage or when planter function is 

impaired. Vegetation shall be replaced within a specific timeframe, e.g., 3 months, or immediately if 
required to maintain cover density and control erosion where soils are exposed. 

Debris and Litter shall be removed to ensure stormwater infiltration and to prevent clogging of overflow 
drains and interference with plant growth. 

Spill Prevention measures shall be exercised when handling substances that contaminate stormwater.  
Releases of pollutants shall be corrected as soon as identified. 
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Stormwater Planters 

Operations & Maintenance Plan 
Training and/or written guidance information for operating and maintaining stormwater planters shall be 
provided to all property owners and tenants. A copy of the O&M Plan shall be provided to all property owners 
and tenants.  
Access to the stormwater planter shall be safe and efficient. Egress and ingress routes shall be maintained to 
design standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.  
x Obstacles preventing maintenance personnel and/or equipment access to the stormwater planter shall be 

removed.  
x Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or pedestrian traffic. 

Insects & Rodents shall not be harbored in the stormwater planter.  
Pest control measures shall be taken when insects/rodents are found to be present.  

x If a complaint is received or an inspection reveals that a stormwater facility is significantly infested 
with mosquitoes or other vectors, the property owner/owners or their designee may be required to 
eliminate the infestation at the City inspector’s discretion. Control of the infestation shall be attempted 
by using first non-chemical methods and secondly, only those chemical methods specifically approved 
by the City’s inspector. Acceptable methods include but are not limited to the following: 
i) Installation of predacious bird or bat nesting boxes. 
ii) Alterations of pond water levels approximately every four days in order to disrupt mosquito 

larval development cycles. 
iii) Stocking ponds and other permanent water facilities with fish or other predatory species. 
iv) If non-chemical methods have proved unsuccessful, contact the City inspector prior to use of 

chemical methods such as the mosquito larvicides Bacillus thurengensis var. israeliensis or 
other approved larvacides. These materials may only be used with City inspector approval if 
evidence can be provided that these materials will not migrate off-site or enter the public 
stormwater system. Chemical larvicides shall be applied by a licensed individual or contractor.  

x Holes in the ground located in and around the stormwater planter shall be filled and compacted. 
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Rain Gardens 

Operations & Maintenance Plan 

A vegetated Infiltration Basin is a vegetated depression created by excavation, berms, or small dams to 
provide for short-term ponding of surface water until it percolates into the soil. The basin shall infiltrate 
stormwater within 24 hours. All facility components and vegetation shall be inspected for proper operations 
and structural stability, at a minimum, quarterly for the first 2 years from the date of installation, 2 times per 
year thereafter, and within 48 hours after each major storm event. The facility owner must keep a log, 
recording all inspection dates, observations, and maintenance activities. The following items shall be inspected 
and maintained as stated: 
Basin Inlet shall assure unrestricted stormwater flow to the vegetated basin.  
x Sources of erosion shall be identified and controlled when native soil is exposed or erosion channels are 

present. 
x Inlet shall be cleared when conveyance capacity is plugged.  
x Rock splash pads shall be replenished to prevent erosion. 

Embankment, Dikes, Berms & Side Slopes retain water in the infiltration basin.  
x Structural deficiencies shall be corrected upon discovery: 
x Slopes shall be stabilized using appropriate erosion control measures when soil is exposed/ flow 

channels are forming.  
x Sources of erosion damage shall be identified and controlled. 

Overflow or Emergency Spillway conveys flow exceeding reservoir capacity to an approved stormwater 
receiving system.  
x Overflow shall be cleared when 25% of the conveyance capacity is plugged.  
x Sources of erosion damage shall be identified and controlled when soil is exposed. 
x Rocks or other armament shall be replaced when only one layer of rock exists.  

Filter Media shall allow stormwater to percolate uniformly through the infiltration basin. If water remains 36-
48 hours after storm, sources of possible clogging shall be identified and corrected. 
x Basin shall be raked and, if necessary, soil shall be excavated, and cleaned or replaced.  

Sediment/ Basin Debris Management shall prevent loss of infiltration basin volume caused by sedimentation. 
Gauges located at the opposite ends of the basin shall be maintained to monitor sedimentation.  
x Sediment and debris exceeding 4” in depth shall be removed every 2-5 years or sooner if performance is 

affected.  
Debris and Litter shall be removed to ensure stormwater infiltration and to prevent clogging of overflow 
drains and interference with plant growth.  
x Restricted sources of sediment and debris, such as discarded lawn clippings, shall be identified and 

prevented. 
Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from 
erosion.  
x Mulch shall be replenished as needed to ensure healthy plant growth. 
x Vegetation, large shrubs or trees that limit access or interfere with basin operation shall be pruned or 

removed.  
x Grass shall be mowed to 4”-9” high and grass clippings shall be removed no less than 2 times per year.  
x Fallen leaves and debris from deciduous plant foliage shall be raked and removed.  
x Nuisance or prohibited vegetation from the Eugene Plant List (such as blackberries or English Ivy) shall 

be removed when discovered. Invasive vegetation contributing up to 25% of vegetation of all species 
shall be removed.  

x Dead vegetation shall be removed to maintain less than 10% of area coverage or when infiltration basin 
function is impaired. Vegetation shall be replaced within 3 months, or immediately if required to control 
erosion. 

Spill Prevention measures shall be exercised when handling substances that contaminate stormwater.  
Releases of pollutants shall be corrected as soon as identified. 
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Rain Gardens 

Operations & Maintenance Plan 
Training and/or written guidance information for operating and maintaining vegetated infiltration basins 
shall be provided to all property owners and tenants. A copy of the O&M Plan shall be provided to all 
property owners and tenants.  
Access to the infiltration basin shall be safe and efficient. Egress and ingress routes shall be maintained to 
design standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.  
x Obstacles preventing maintenance personnel and/or equipment access to the infiltration basin shall be 

removed.  
x Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or pedestrian traffic. 

Insects & Rodents shall not be harbored in the infiltration basin. Pest control measures shall be taken when 
insects/rodents are found to be present.  

x If a complaint is received or an inspection reveals that a stormwater facility is significantly infested 
with mosquitoes or other vectors, the property owner/owners or their designee may be required to 
eliminate the infestation at the City inspector’s discretion. Control of the infestation shall be attempted 
by using first non-chemical methods and secondly, only those chemical methods specifically approved 
by the City’s inspector. Acceptable methods include but are not limited to the following: 
i) Installation of predacious bird or bat nesting boxes. 
ii) Alterations of pond water levels approximately every four days in order to disrupt mosquito 

larval development cycles. 
iii) Stocking ponds and other permanent water facilities with fish or other predatory species. 
iv) If non-chemical methods have proved unsuccessful, contact the City inspector prior to use of 

chemical methods such as the mosquito larvicides Bacillus thurengensis var. israeliensis or 
other approved larvacides. These materials may only be used with City inspector approval if 
evidence can be provided that these materials will not migrate off-site or enter the public 
stormwater system. Chemical larvicides shall be applied by a licensed individual or contractor.  

x Holes in the ground located in and around the infiltration basin shall be filled. 
If used at this site, the following will be applicable:  
Fences shall be maintained to preserve their functionality and appearance.  
x Collapsed fences shall be restored to an upright position.  
x Jagged edges and damaged fences shall be repaired or replaced.  

 

City of Florence Appendix H-14



 

Stormwater Design Manual 
 
 

 
Swales (Vegetated, Grassy, and Street) 

Operations & Maintenance Plan 

Swales are planted or grassed open channels that trap pollutants by filtering and slowing flows, allowing 
particles to settle out. The swale should drain within 48 hours of a storm event. All facility components, 
vegetation, and source controls shall be inspected for proper operations and structural stability, at a minimum, 
quarterly for the first 2 years from the date of installation, 2 times per year thereafter, and within 48 hours after 
each major storm event. The facility owner must keep a log, recording all inspection dates, observations, and 
maintenance activities. The facility owner must keep a log, recording all inspection dates, observations, and 
maintenance activities. The following items shall be inspected and maintained as stated: 
Swale Inlet (such as curb cuts or pipes) shall maintain a calm flow of water entering the swale. 
x Source of erosion shall be identified and controlled when native soil is exposed or erosion channels are 

forming. 
x Sediment accumulation shall be hand-removed with minimum damage to vegetation using proper 

erosion control measures. Sediment shall be removed if it is more than 4" thick or so thick as to damage 
or kill vegetation. 

x Inlet shall be cleared when conveyance capacity is plugged. Sources of sediment and debris shall be 
identified and corrected. 

x Rock splash pads shall be replenished to prevent erosion. 
Side Slopes shall be maintained to prevent erosion that introduces sediment into the swale. 
x Slopes shall be stabilized and planted using appropriate erosion control measures when native soil is 

exposed or erosion channels are forming.  
Swale Media shall allow stormwater to percolate uniformly through the landscape swale. If the swale does not 
drain within 48 hours, it shall be tilled and replanted according to design specifications.  
x Annual or semi-annual tilling shall be implemented if compaction or clogging continues. 
x Debris in quantities that inhibit operation shall be removed routinely (e.g., no less than quarterly), or 

upon discovery. 
Swale Outlet shall maintain sheet flow of water exiting swale unless a collection drain is used. Source of 
erosion damage shall be identified and controlled when native soil is exposed or erosion channels are forming. 
x Outlets such as drains and overland flow paths shall be cleared when 50% of the conveyance capacity is 

plugged.  
x Sources of sediment and debris shall be identified and corrected. 

Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from 
erosion.  
Mulch shall be replenished as needed to ensure survival of vegetation. 
x Vegetation, large shrubs or trees that interfere with landscape swale operation shall be pruned.  
x Fallen leaves and debris from deciduous plant foliage shall be removed.  
x Grassy swales shall be mowed to keep grass 4” to 9” in height. Clippings shall be removed to remove 

pollutants absorbed in grasses. 
x Nuisance and prohibited vegetation from the Eugene Plant List (such as blackberries and English Ivy) 

shall be removed when discovered. Invasive vegetation contributing up to 25% of vegetation of all 
species shall be removed and replaced.  

x Dead vegetation and woody material shall be removed to maintain less than 10% of area coverage or 
when swale function is impaired. Vegetation shall be replaced within 3 months, or immediately if 
required to maintain cover density and control erosion where soils are exposed. 

Debris and Litter shall be removed to ensure stormwater conveyance and to prevent clogging of inlet drains 
and interference with plant growth. 
Spill Prevention measures shall be exercised when handling substances that contaminate stormwater. Releases 
of pollutants shall be corrected as soon as identified. 
Training and/or written guidance information for operating and maintaining swales shall be provided to all 
property owners and tenants. A copy of the O&M Plan shall be provided to all property owners and tenants.  
Access to the swale shall be safe and efficient. Egress and ingress routes shall be maintained to design 
standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.  
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Swales (Vegetated, Grassy, and Street) 
Operations & Maintenance Plan 

x Obstacles preventing maintenance personnel and/or equipment access to the swale shall be removed.  
x Gravel or ground cover shall be added if erosion occurs, e.g., due to vehicular or pedestrian traffic. 

Insects & Rodents shall not be harbored in the swale. Pest control measures shall be taken when 
insects/rodents are found to be present.  

x If a complaint is received or an inspection reveals that a stormwater facility is significantly infested 
with mosquitoes or other vectors, the property owner/owners or their designee may be required to 
eliminate the infestation at the City inspector’s discretion. Control of the infestation shall be attempted 
by using first non-chemical methods and secondly, only those chemical methods specifically approved 
by the City’s inspector. Acceptable methods include but are not limited to the following: 
i) Installation of predacious bird or bat nesting boxes. 
ii) Alterations of pond water levels approximately every four days in order to disrupt mosquito 

larval development cycles. 
iii) Stocking ponds and other permanent water facilities with fish or other predatory species. 
iv) If non-chemical methods have proved unsuccessful, contact the City inspector prior to use of 

chemical methods such as the mosquito larvicides Bacillus thurengensis var. israeliensis or 
other approved larvacides. These materials may only be used with City inspector approval if 
evidence can be provided that these materials will not migrate off-site or enter the public 
stormwater system. Chemical larvicides shall be applied by a licensed individual or contractor.  

x Holes in the ground located in and around the swale shall be filled. 
If used at this site, the following will be applicable:  
Check Dams shall control and distribute flow. 
x Causes for altered water flow shall be identified, and obstructions cleared upon discovery. 
x Causes for channelization shall be identified and repaired.  
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S T O R M W A T E R  M A N A G E M E N T  F A C I L I T Y   

I N S P E C T I O N  &  M A I N T E N A N C E  L O G  ( S A M P L E )  
 

Property Address: 

 

Inspection Date: 

Inspection Time: 

Inspected By: 

Approximate Date/Time of Last Rainfall: 

Type of Stormwater Management Facility: 

Location of Facility on Site (In relation to buildings or other permanent structures): 

 
 

Water levels and observations (Oil sheen, smell, turbidity, etc.): 

Sediment accumulation & record of sediment removal: 

Condition of vegetation (Height, survival rates, invasive species present, etc.) & record of replacement 
and management (mowing, weeding, etc.): 

Condition of physical properties such as inlets, outlets, piping, fences, irrigation facilities, and side 
slopes. Record damaged items and replacement activities: 

Presence of insects or vectors. Record control activities: 

Identify safety hazards present. Record resolution activities:  
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DQG�SULYDWH�LPSURYHPHQW�SODQV��
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=RQH�$�LQFOXGHV�WKH�ERWWRP�DQG�VLGHV�XS�WR�WKH�KHLJKW�RI�WKH�RYHUIORZ�RXWOHW�HOHYDWLRQ��=RQH�%�LV�
WKH�DUHD�RI�IDFLOLW\�DERYH�WKH�RYHUIORZ�RXWOHW�HOHYDWLRQ��7KH�HQWLUH�DUHD�RI�VWRUPZDWHU�SODQWHUV�LV�
=RQH�$��7KH�IDFLOLW\�DUHD�LV�HTXLYDOHQW�WR�WKH�DUHD�RI�WKH�IDFLOLW\��LQFOXGLQJ�ERWWRP�DQG�VLGH�
VORSHV���

6WRUPZDWHU�3ODQWHU�/DQGVFDSLQJ��SXEOLF�DQG�SULYDWH��

7KH�PLQLPXP�SODQW�PDWHULDO�TXDQWLWLHV�SHU�����VTXDUH�IHHW�RI�IDFLOLW\�DUHD�ZLOO�EH�DV�IROORZV��

=RQH�$�� ����KHUEDFHRXV�SODQWV�RU�����KHUEDFHRXV�SODQWV�DQG���VPDOO�VKUXEV��
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