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��� 6XVWDLQDEOH 0DQDJHPHQW &ULWHULD

����� *URXQGZDWHU (OHYDWLRQ

60& IRU JURXQGZDWHU OHYHOV DUH YLVXDOL]HG LQ )LJXUH ��� DQG LQ H[DPSOH K\GURJUDSK IRUP LQ )LJ�
XUH ���

������� 8QGHVLUDEOH 5HVXOWV

&KURQLF ORZHULQJ RI JURXQGZDWHU OHYHOV LV FRQVLGHUHG VLJQLILFDQW DQG XQUHDVRQDEOH ZKHQ D VLJQLI�
LFDQW QXPEHU RI SULYDWH� DJULFXOWXUDO� LQGXVWULDO� RU PXQLFLSDO SURGXFWLRQ ZHOOV FDQ QR ORQJHU SXPS
HQRXJK JURXQGZDWHU WR VXSSO\ EHQHILFLDO XVHV� RU ZKHQ ORZHU JURXQGZDWHU OHYHOV DGYHUVHO\ DI�
IHFW HQYLURQPHQWDO XVHV DQG XVHUV RI LQWHUFRQQHFWHG VXUIDFH ZDWHU DQG JURXQGZDWHU�GHSHQGHQW
HFRV\VWHPV� 6*0$ GHILQHV XQGHVLUDEOH UHVXOWV UHODWHG WR JURXQGZDWHU OHYHOV DV FKURQLF ORZHULQJ
RI JURXQGZDWHU OHYHOV LQGLFDWLQJ D VLJQLILFDQW DQG XQUHDVRQDEOH GHSOHWLRQ RI VXSSO\ LI FRQWLQXHG
RYHU WKH SODQQLQJ DQG LPSOHPHQWDWLRQ KRUL]RQ� 7KH ORZHULQJ RI ZDWHU OHYHOV GXULQJ D SHULRG RI
GURXJKW LV QRW WKH VDPH DV �L�H�� GRHV QRW FRQVWLWXWH� ³FKURQLF´ ORZHULQJ RI JURXQGZDWHU OHYHOV LI
H[WUDFWLRQV DQG JURXQGZDWHU UHFKDUJH DUH PDQDJHG DV QHFHVVDU\ WR HQVXUH WKDW UHGXFWLRQV LQ
JURXQGZDWHU OHYHOV RU VWRUDJH GXULQJ D SHULRG RI GURXJKW DUH RIIVHW E\ LQFUHDVHV LQ JURXQGZDWHU
OHYHOV RU VWRUDJH GXULQJ RWKHU SHULRGV�
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)LJXUH ��� 7KHUPRPHWHU YLVXDOL]DWLRQ RI 60& GHILQLWLRQV IRU JURXQGZDWHU OHYHOV �:/��

3RWHQWLDO LPSDFWV DQG WKH H[WHQW WR ZKLFK WKH\ DUH FRQVLGHUHG VLJQLILFDQW DQG XQUHDVRQDEOH ZHUH
GHWHUPLQHG E\ WKH *6$ ZLWK LQSXW E\ WHFKQLFDO DGYLVRUV DQG PHPEHUV RI WKH SXEOLF� 'XULQJ GHYHO�
RSPHQW RI WKH *63� WKH *6$ LGHQWLILHG SRWHQWLDO VLJQLILFDQW DQG XQUHDVRQDEOH GHSOHWLRQ RI VXSSO\�
LQFOXGLQJ�

� ([FHVVLYH QXPEHU RI GRPHVWLF� SXEOLF� RU DJULFXOWXUDO ZHOOV JRLQJ GU\�
� ([FHVVLYH UHGXFWLRQ LQ WKH SXPSLQJ FDSDFLW\ RI H[LVWLQJ ZHOOV�
� ([FHVVLYH LQFUHDVH LQ SXPSLQJ FRVWV GXH WR JUHDWHU OLIW�
� ([FHVVLYH QHHG IRU GHHSHU ZHOO LQVWDOODWLRQV RU ORZHULQJ RI SXPSV�
� ([FHVVLYH ILQDQFLDO EXUGHQ WR ORFDO DJULFXOWXUDO LQWHUHVWV�
� $GYHUVH LPSDFWV WR HQYLURQPHQWDO XVHV DQG XVHUV� LQFOXGLQJ LQWHUFRQQHFWHG VXUIDFH ZDWHU
DQG *'(V �DOVR VHH &KDSWHU �������

:LWK VRPH FDYHDWV� QRQH RI WKH DERYH FRQGLWLRQV KDYH RFFXUUHG� HLWKHU KLVWRULFDOO\ RU VLQFH �����
7KH SULPDU\ H[FHSWLRQ LV WKDW LQWHUFRQQHFWHG VXUIDFH ZDWHU KDV EHHQ LPSDFWHG E\ JURXQGZDWHU
SXPSLQJ DQG� KHQFH� E\ UHVXOWLQJ FKDQJHV LQ ZDWHU OHYHOV �&KDSWHU ��� 7KLV XQGHVLUDEOH UHVXOW LV
DGGUHVVHG H[SOLFLWO\ LQ &KDSWHU ������

7KH GU\ ZHOO FRQGLWLRQ LV DOVR ZRUWK H[SDQGLQJ RQ� $YDLODEOH GDWD VXJJHVWV WKDW WKLV XQGHVLUDEOH
UHVXOW LV QRW RFFXUULQJ� WKRXJK GDWD JDSV OLPLW WKH DELOLW\ WR DQDO\]H LW GLUHFWO\�

7KH GDWD JDS LV D PLVPDWFK LQ WZR NH\ GDWD UHVRXUFHV�

�� D GDWDEDVH RI ZHOO SHUIRUDWLRQV DQG GHSWKV� FROOHFWHG IURP :HOO &RPSOHWLRQ 5HSRUWV �:&5V�
E\ 8& 'DYLV UHVHDUFKHUV GXULQJ GHYHORSPHQW RI WKH 69,+0 PRGHO ���� WRWDO ZHOOV� �� ZLWK
SHUIRUDWLRQ LQWHUYDO GDWD�� DQG
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)LJXUH ��� ([DPSOH K\GURJUDSK YLVXDOL]DWLRQ RI 60& GHILQLWLRQV IRU JURXQGZDWHU OHYHOV�
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�� D GDWDEDVH RI JURXQGZDWHU HOHYDWLRQ PHDVXUHPHQWV �LQ �� WRWDO ZHOOV�� 7KRXJK WKHVH GDWDVHWV
SURYLGH WZR QHFHVVDU\ SLHFHV RI LQIRUPDWLRQ� WKH YDVW PDMRULW\ RI :&5V DUH RQO\ JHR�ORFDWHG
WR WKH OHYHO RI D 3/66 VHFWLRQ �ZLWK DQ DUHD RI RQH VTXDUH PLOH�� DQG WKH :&5V KDYH QRW
EHHQ DVVRFLDWHG ZLWK JURXQGZDWHU HOHYDWLRQ UHFRUGV� 7KLV PLVPDWFK PDNHV LW LPSRVVLEOH
WR V\VWHPDWLFDOO\ HYDOXDWH WKH ULVN RI JURXQGZDWHU HOHYDWLRQV IDOOLQJ EHORZ WKH UHOHYDQW ZHOO
VFUHHQV�

'HVSLWH WKLV GDWD JDS� LQGLUHFW HYLGHQFH VXJJHVWV WKDW WKLV XQGHVLUDEOH UHVXOW LV QRW WDNLQJ SODFH�
5HFHQWO\� RQO\ WZR GU\ ZHOOV KDYH EHHQ UHSRUWHG LQ 6FRWW 9DOOH\ �':5 ������ $GGLWLRQDOO\� D FRP�
SDULVRQ EHWZHHQ WKH GLVWULEXWLRQ RI GHSWKV RI ZHOOV LQ 6FRWW 9DOOH\ ���� ZHOOV ZLWK GHSWK GDWD� DQG
WKH GLVWULEXWLRQ RI REVHUYHG JURXQGZDWHU GHSWKV LQ WKH SDVW �� \HDUV LQGLFDWH WKDW� ZKLOH ZDWHU
OHYHOV IDOOLQJ EHORZ ZHOO GHSWKV FHUWDLQO\ PD\ KDYH KDSSHQHG LQ WKH ODVW �� \HDUV� WKH DJJUHJDWH
REVHUYHG JURXQGZDWHU OHYHOV DUH ZHOO DERYH NQRZQ ZHOO GHSWKV �)LJXUH ����
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)LJXUH ��� 7KH SUREDELOLW\� RQ WKH [�D[LV� RI ZHOO GHSWKV �Q  ��� ZHOOV� DQG JURXQGZDWHU GHSWKV �Q
 ����� PHDVXUHPHQWV� H[FHHGLQJ WKH GHSWK EHORZ JURXQG VXUIDFH OLVWHG RQ WKH \�D[LV� 'LVSOD\V
WKH RYHUDOO GLVWULEXWLRQ RI NQRZQ ZHOO GHSWKV DQG JURXQGZDWHU GHSWKV PHDVXUHG ����������

2SHUDWLRQDOO\� DQ XQGHVLUDEOH UHVXOW IRU ZDWHU OHYHO ZRXOG RFFXU LI WKH ORZ ZDWHU OHYHO REVHUYDWLRQ LQ
WKH IDOO �L�H�� WKH PLQLPXP HOHYDWLRQ LQ DQ\ JLYHQ ZDWHU \HDU� LQ DQ\ RI WKH UHSUHVHQWDWLYH PRQLWRULQJ
VLWHV LQ WKH %DVLQ GURS EHORZ WKHLU UHVSHFWLYH PLQLPXP WKUHVKROGV LQ WZR FRQVHFXWLYH \HDUV� 1R
IXUWKHU IHGHUDO� VWDWH� RU ORFDO VWDQGDUGV H[LVW IRU FKURQLF ORZHULQJ RI JURXQGZDWHU HOHYDWLRQV�
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3RWHQWLDO &DXVHV 8QGHVLUDEOH 5HVXOWV
%DVLQ JURXQGZDWHU SXPSLQJ FXUUHQWO\ GRHV QRW H[FHHG WKH VXVWDLQDEOH \LHOG RI WKH %DVLQ �DV GLV�
FXVVHG LQ &KDSWHU ��� )XWXUH GHFOLQH LQ ZDWHU OHYHOV LQ WKH %DVLQ PD\ RFFXU GXH WR VHYHUDO SRVVLEOH
FDXVHV� HYHQ DEVHQW FRQGLWLRQV RI RYHUGUDIW �VHH &KDSWHU ���������

� &KDQJH LQ %DVLQ SXPSLQJ GLVWULEXWLRQ DQG�RU YROXPHV�
� 5HGXFWLRQ LQ QDWXUDO UHFKDUJH DV D UHVXOW RI FOLPDWH FKDQJH� RU RWKHU VRXUFHV WKDW UHGXFH
UHFKDUJH RU LQFUHDVH JURXQGZDWHU SXPSLQJ�

&KDQJHV LQ SXPSLQJ GLVWULEXWLRQ DQG YROXPH PD\ RFFXU GXH WR VLJQLILFDQW UXUDO UHVLGHQWLDO� DJULFXO�
WXUDO� DQG XUEDQ JURZWK WKDW GHSHQG RQ JURXQGZDWHU DV D ZDWHU VXSSO\� &OLPDWH FKDQJH LV H[SHFWHG
WR UDLVH DYHUDJH DQQXDO WHPSHUDWXUHV� GHFUHDVH WKH ZLQWHU VQRZ�SDFN� VKRUWHQ WKH VQRZ�PHOW VHD�
VRQ� DQG LQWHQVLI\ UDLQIDOO SHULRGV ZKLOH H[WHQGLQJ GU\ SHULRGV �':5 &&7$* ������ 7RJHWKHU ZLWK
UHVXOWLQJ YHJHWDWLRQ FKDQJHV LQ VXUURXQGLQJ XSODQGV� FOLPDWH FKDQJH PD\ VLJQLILFDQWO\ LQFUHDVH
RU GHFUHDVH UHFKDUJH FRPSDUHG WR KLVWRULFDO FRQGLWLRQV� 7R WKH GHJUHH WKDW FOLPDWH FKDQJH PD\
OHDG WR UHGXFHG UHFKDUJH LQ DQG UXQRII IURP VXUURXQGLQJ XSODQGV� VWUHDP UHFKDUJH WR WKH %DVLQ
�HVSHFLDOO\ RQ WKH XSSHU DOOXYLDO IDQV� ZLOO EH ORZHU DQG WKXV UHGXFH WKH G\QDPLF HTXLOLEULXP ZDWHU
OHYHO LQ WKH %DVLQ �&KDSWHU �� &KDSWHU ��������� 2Q WKH RWKHU KDQG� IXWXUH LQFUHDVHG UHFKDUJH DQG
UXQRII LQ WKH VXUURXQGLQJ XSODQGV PD\ KDYH WKH RSSRVLWH HIIHFWV DQG WKXV UDLVH ZDWHU OHYHOV LQ WKH
%DVLQ�
7KH *6$ ZLOO FRRUGLQDWH ZLWK UHOHYDQW DJHQFLHV DQG VWDNHKROGHUV ZLWKLQ WKH %DVLQ DQG WKH ODUJHU
ZDWHUVKHG WR LPSOHPHQW PDQDJHPHQW DFWLRQV DQG SURMHFWV WR VXVWDLQDEO\ PDQDJH JURXQGZDWHU
OHYHOV LQ WKH %DVLQ�
(IIHFWV RI 8QGHVLUDEOH 5HVXOWV RQ %HQHILFLDO 8VHV DQG 8VHUV
8QGHVLUDEOH UHVXOWV ZRXOG SUHYHQW DQ XQNQRZQ QXPEHU RI SULYDWH� DJULFXOWXUDO� LQGXVWULDO� RU PXQLF�
LSDO SURGXFWLRQ ZHOOV IURP VXSSO\LQJ JURXQGZDWHU WR PHHW WKHLU ZDWHU GHPDQGV� 6RPH ZHOOV PD\
HYHQ JR GU\ WHPSRUDULO\� &KURQLF ZHOO RXWDJHV DUH QRW H[SHFWHG LQ 6FRWW 9DOOH\ GXH WR WKH ODFN RI
ORQJ�WHUP RYHUGUDIW DQG VHDVRQDO YDULDWLRQ LQ ZDWHU OHYHOV� 7HPSRUDU\ ZHOO RXWDJHV PD\ LQLWLDOO\
DIIHFW WKH VKDOORZHVW ZHOOV� ZKLFK WHQG WR EH ORFDWHG LQ WKH YDOOH\ ERWWRP DQG LQ VRPH ORFDWLRQV�
WHQG WR EH GRPHVWLF ZHOOV�
7KH IROORZLQJ SURYLGHV JUHDWHU GHWDLO UHJDUGLQJ WKH SRWHQWLDO LPSDFW RI WHPSRUDU\ ZHOO RXWDJHV RQ
VHYHUDO PDMRU FODVVHV RI EHQHILFLDO XVHUV�

� 0XQLFLSDO 'ULQNLQJ :DWHU 8VHUV ± 8QGHVLUDEOH UHVXOWV GXH WR GHFOLQLQJ JURXQGZDWHU OHY�
HOV FDQ DGYHUVHO\ DIIHFW FXUUHQW DQG SURMHFWHG PXQLFLSDO XVHUV� FDXVLQJ LQFUHDVHG FRVWV IRU
SRWDEOH ZDWHU VXSSOLHV�

� 5XUDO DQG�RU $JULFXOWXUDO 5HVLGHQWLDO 'ULQNLQJ :DWHU 8VHUV ± 6HDVRQDO ORZ JURXQGZDWHU
OHYHOV FDQ FDXVH VKDOORZ GRPHVWLF DQG VWRFN ZHOOV WR JR GU\� ZKLFK PD\ FDXVH VHDVRQDO ZHOO
RXWDJHV DQG UHVWULFW ZDWHU DFFHVV GXULQJ SHULRGV RI KLJKHVW FURS RU SDVWXUH ZDWHU GHPDQG�
$GGLWLRQDOO\� WKH ORZHULQJ RI WKH ZDWHU WDEOH PD\ OHDG WR GHFUHDVHG JURXQGZDWHU TXDOLW\ GULQN�
LQJ ZDWHU ZHOOV�

� $JULFXOWXUDO 8VHUV ± ([FHVVLYH VHDVRQDO ORZHULQJ RI JURXQGZDWHU OHYHOV FRXOG QHFHVVLWDWH
FKDQJHV LQ LUULJDWLRQ SUDFWLFHV DQG FURSV JURZQ DQG FRXOG FDXVH DGYHUVH HIIHFWV WR SURSHUW\
YDOXHV DQG WKH UHJLRQDO HFRQRP\�

� (QYLURQPHQWDO 8VHV ± 'HHS JURXQGZDWHU OHYHOV PD\ UHVXOW LQ VLJQLILFDQW DQG XQUHDVRQDEOH
UHGXFWLRQ RI JURXQGZDWHU IORZ WRZDUG VWUHDPV DQG *'(V� 7KLV ZRXOG DGYHUVHO\ DIIHFW HFRV\V�
WHP IXQFWLRQV UHODWHG WR EDVHIORZ DQG VWUHDP WHPSHUDWXUH� DV ZHOO DV UHVLGHQW VSHFLHV�
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�������� 0LQLPXP 7KUHVKROGV

$W HDFK LQGLYLGXDO ZDWHU OHYHO 503� WKH PLQLPXP WKUHVKROG �0LQ7� LV VHW DW WKH 503¶V KLVWRULF
PD[LPXP GHSWK WR ZDWHU PHDVXUHPHQW SULRU ���� �L�H�� WKH KLVWRULF ORZ PHDVXUHG JURXQGZDWHU
HOHYDWLRQ SULRU WR ������ SOXV D EXIIHU WR DOORZ IRU RSHUDWLRQDO IOH[LELOLW\ DJDLQVW WKH PHDVXUDEOH
REMHFWLYH XQGHU H[WUHPH FOLPDWH FRQGLWLRQV DQG WR DFFRPPRGDWH SUDFWLFDEOH WULJJHUV� 7KH EXIIHU
LV HLWKHU ��� RI WKH KLVWRULF PD[LPXP GHSWK WR ZDWHU PHDVXUHPHQW� RU �� IHHW� ZKLFKHYHU LV VPDOOHU
�7DEOH ���� 7KH SURSRVHG UHSUHVHQWDWLYH PRQLWRULQJ SRLQWV IRU JURXQGZDWHU OHYHOV DQG DVVRFLDWHG
0LQ7 GHSWKV WR ZDWHU DUH VKRZQ LQ )LJXUH ���

$GGLWLRQDO DQDO\VLV� VXJJHVWLQJ WKDW WKH QXPEHU RI ZHOOV DIIHFWHG E\ JURXQGZDWHU HOHYDWLRQV DW WKH
0LQ7 LV SUREDEO\ YHU\ VPDOO� LV LQFOXGHG LQ $SSHQGL[ ��& �6FRWW 'U\ :HOO 5LVN $QDO\VLV�� /LPLWDWLRQV
LQ DYDLODEOH GDWD UHVRXUFHV LQWURGXFH VRPH XQFHUWDLQW\ LQWR WKLV DVVHVVPHQW WKDW FDQ EH DGGUHVVHG
RQFH GDWD JDSV DUH ILOOHG�

7ULJJHUV
7KH SULPDU\ WULJJHU IRU PDQDJHPHQW DFWLRQV LV LI WKH ZDWHU OHYHO IDOOV EHORZ WKH KLVWRULF ORZ LQ
DQ\ LQGLYLGXDO ZHOO IRU PRUH WKDQ WZR FRQVHFXWLYH \HDUV �³DFWLRQ WULJJHU´�� $ VHFRQGDU\ WULJJHU
IRU PDQDJHPHQW DFWLRQV ZLOO EH LI D VLJQLILFDQW QXPEHU RI ZHOO RXWDJH UHSRUWV DUH UHFHLYHG� 7KH
ODWWHU WULJJHU LV QRW ZDWHU�OHYHO�VSHFLILF EXW LQVWHDG LV LQIRUPHG E\ LPSDFWV WR ZHOO XVHUV� ,I HLWKHU RI
WKHVH WULJJHUV RFFXUV� WKH *6$ ZLOO FRQGXFW DQ LQYHVWLJDWLRQ DQG PD\ XVH PDQDJHPHQW DFWLRQV WR
SURDFWLYHO\ DYRLG WKH RFFXUUHQFH RI �IXUWKHU� XQGHVLUDEOH UHVXOWV�

�������� 0HDVXUDEOH 2EMHFWLYH

7KH 02 LV GHILQHG DV WKH GHVLUHG RSHUDWLQJ UDQJH IRU JURXQGZDWHU OHYHOV� ZLWK D PLQLPXP DQG
PD[LPXP YDOXH IRU WKH 02� 7KH 02 UDQJH LV GHILQHG LQGLYLGXDOO\ IRU HDFK 503� 7KH JRDO IRU WKLV
60& LV WR NHHS ZDWHU OHYHOV DERYH WKHLU KLVWRULF ORZV� )RU WKLV UHDVRQ� WKH PLQLPXP02 HOHYDWLRQ LV
VHW DW WKH ��WK SHUFHQWLOH ORZHVW ZDWHU HOHYDWLRQ PHDVXUHG LQ HDFK ZHOO �L�H�� WKH REVHUYHG HOHYDWLRQ
DW ZKLFK ��� RI RWKHU REVHUYHG HOHYDWLRQV IDOO EHORZ LW�� 7KH PD[LPXP02 LV WKH KLJKHVW REVHUYHG
ZDWHU OHYHO DW HDFK 503�

0LQLPXP PHDVXUDEOH REMHFWLYHV DUH VKRZQ LQ 7DEOH �� DQG DQ H[DPSOH 02 JUDSK LV VKRZQ LQ
)LJXUH ���

7KH GLIIHUHQFH LQ JURXQGZDWHU OHYHOV EHWZHHQ WKH PLQLPXP PHDVXUDEOH REMHFWLYH DQG SULPDU\
WULJJHU JLYHV D PDUJLQ RI RSHUDWLRQDO IOH[LELOLW\� RU PDUJLQ RI VDIHW\� IRU YDULDWLRQ LQ JURXQGZDWHU
OHYHOV GXH WR VHDVRQDO� DQQXDO� RU GURXJKW YDULDWLRQV� *URXQGZDWHU OHYHOV PLJKW GURS LQ GURXJKW
\HDUV EXW ULVH LQ ZHW \HDUV WKDW UHFKDUJH WKH DTXLIHU DQG RIIVHW GURXJKW \HDUV�

�������� 3DWK WR $FKLHYH 0HDVXUDEOH 2EMHFWLYHV

7KH *6$ ZLOO VXSSRUW DFKLHYHPHQW RI WKH PHDVXUDEOH REMHFWLYHV E\ PRQLWRULQJ JURXQGZDWHU OHYHOV
DQG FRRUGLQDWLQJ ZLWK DJHQFLHV DQG VWDNHKROGHUV ZLWKLQ WKH %DVLQ WR LPSOHPHQW SURMHFWV DQG PDQ�
DJHPHQW DFWLRQV �30$V�� 7KH *6$ ZLOO UHYLHZ DQG DQDO\]H JURXQGZDWHU OHYHO GDWD WR HYDOXDWH
DQ\ FKDQJHV LQ JURXQGZDWHU OHYHOV UHVXOWLQJ IURP JURXQGZDWHU SXPSLQJ RU UHFKDUJH SURMHFWV LQ
WKH %DVLQ� 8VLQJ PRQLWRULQJ GDWD FROOHFWHG DV SDUW RI *63 LPSOHPHQWDWLRQ� WKH *6$ ZLOO GHYHORS
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Proposed Scott RMPs
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)LJXUH ��� 0LQLPXP WKUHVKROGV IRU WKH JURXQGZDWHU OHYHOV DQG VWRUDJH PRQLWRULQJ QHWZRUN�
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LQIRUPDWLRQ �H�J�� K\GURJUDSK SORWV� WR GHPRQVWUDWH WKDW SURMHFWV DQG PDQDJHPHQW DFWLRQV DUH RS�
HUDWLQJ WR PDLQWDLQ RU LPSURYH JURXQGZDWHU OHYHO FRQGLWLRQV LQ WKH %DVLQ DQG WR DYRLG XQUHDVRQDEOH
JURXQGZDWHU OHYHOV� 6KRXOG JURXQGZDWHU OHYHOV GURS WR D WULJJHU RU PLQLPXP WKUHVKROG DV WKH UHVXOW
RI *6$ SURMHFW LPSOHPHQWDWLRQ� WKH *6$ ZLOO LPSOHPHQW PHDVXUHV WR DGGUHVV WKLV RFFXUUHQFH DV
LOOXVWUDWHG LQ )LJXUH �� WKDW GHSLFWV WKH KLJK�OHYHO GHFLVLRQ PDNLQJ WKDW JRHV LQWR GHYHORSLQJ 60&�
WKH PRQLWRULQJ WR GHWHUPLQH LI FULWHULD DUH PHW� DQG DFWLRQV WR EH WDNHQ EDVHG RQ PRQLWRULQJ UHVXOWV�

7R PDQDJH JURXQGZDWHU OHYHOV� WKH *6$ ZLOO SDUWQHU ZLWK ORFDO DJHQFLHV DQG VWDNHKROGHUV WR LP�
SOHPHQW 30$V� 30$V DUH SUHVHQWHG LQ IXUWKHU GHWDLO LQ &KDSWHU �� ,PSOHPHQWDWLRQ WLPHOLQHV DQG
DSSUR[LPDWH FRVWV DUH GLVFXVVHG LQ &KDSWHU �� ([DPSOHV RI SRVVLEOH *6$ DFWLRQV LQFOXGH VWDNH�
KROGHU HGXFDWLRQ DQG RXWUHDFK DQG VXSSRUW IRU LPSDFWHG VWDNHKROGHUV�

:KHUH WKH FDXVH RI JURXQGZDWHU OHYHO GHFOLQH LV XQNQRZQ� WKH *6$ ZLOO FRQGXFW DGGLWLRQDO RU PRUH
IUHTXHQW PRQLWRULQJ RU LQLWLDWH DGGLWLRQDO PRGHOLQJ� 7KH QHHG IRU DGGLWLRQDO VWXGLHV RQ JURXQGZD�
WHU OHYHOV ZLOO EH DVVHVVHG WKURXJKRXW *63 LPSOHPHQWDWLRQ� 7KH *6$ PD\ LGHQWLI\ NQRZOHGJH
UHTXLUHPHQWV� VHHN IXQGLQJ� DQG KHOS WR LPSOHPHQW DGGLWLRQDO VWXGLHV�

,QWHULP 0LOHVWRQHV
%HFDXVH XQGHVLUDEOH UHVXOWV DUH QRW FXUUHQWO\ RFFXUULQJ� WKH PDQDJHPHQW REMHFWLYH RI WKH *6$
ZLOO EH WR PDLQWDLQ JURXQGZDWHU OHYHOV DERYH KLVWRULF ORZV DQG GHILQHG 07V� ,QWHULP PLOHVWRQHV DUH
WKHUHIRUH QRW QHHGHG IRU WKLV VXVWDLQDELOLW\ LQGLFDWRU�

�������� ,QIRUPDWLRQ DQG 0HWKRGRORJ\ 8VHG WR (VWDEOLVK 0LQLPXP 7KUHVK�
ROGV DQG 0HDVXUDEOH 2EMHFWLYHV

+LVWRULFDO ZDWHU OHYHOV LQGLFDWH WKDW WKHUH LV QR RYHUGUDIW DQG QR ORQJ�WHUP GHFOLQH LQ ZDWHU OHYHOV�
:KHUH ZDWHU OHYHOV KDYH EHHQ REVHUYHG VLQFH WKH ����V� GHFOLQHV LQ IDOO ZDWHU OHYHOV RFFXUUHG
LQ WKH ����V� EXW KDYH UHPDLQHG VWHDG\ RYHU WKH SDVW �� \HDUV� +RZHYHU� EHORZ DYHUDJH ZDWHU
\HDU W\SHV KDYH RFFXUUHG PRUH IUHTXHQWO\ RYHU WKH SDVW WZR GHFDGHV� $YHUDJH SUHFLSLWDWLRQ RYHU
WKH SDVW �� \HDUV �����±����� KDV EHHQ ORZHU ����� LQFKHV�\HDU ��� FP�\HDU�� WKDQ WKH DYHUDJH
SUHFLSLWDWLRQ GXULQJ WKH PHDVXUHG UHFRUG LQ WKH ��WK FHQWXU\ ����� LQFKHV�\HDU ����� FP�\HDU�� VHH
&KDSWHU ��� <HW� ZDWHU OHYHOV KDYH EHHQ UHODWLYHO\ VWHDG\ RYHU WKH SDVW �� \HDUV ZLWK VHDVRQDO
IOXFWXDWLRQV WKDW DUH UHODWLYHO\ VPDOO QHDU WKH WURXJK RI WKH 9DOOH\ DQG ODUJHVW RQ XSSHU DOOXYLDO IDQV
�ZHVWVLGH� HDVWVLGH JXOFKHV� VHH )LJXUH �� LQ &KDSWHU �� &KDSWHU ��������� $ IHZ ZHOOV KDYH VHHQ
GHFOLQHV LQ IDOO ZDWHU OHYHOV EXW QR GHFOLQHV LQ VSULQJ ZDWHU OHYHOV RYHU WKH ����±���� SHULRG� 1R
VLJQLILFDQW WUHQG LV YLVLEOH DFURVV WKH %DVLQ RYHU WKH GHWDLOHG REVHUYDWLRQ SHULRG IURP ���� WR ����
�VHH )LJXUH �� LQ &KDSWHU ������� DQG K\GURJUDSKV DOO RWKHU ZHOOV LQ $SSHQGL[ ��$�� 7KH \HDUV
����� ����� DQG ���� ZHUH H[FHSWLRQDOO\ GU\ LQ 6FRWW 9DOOH\� ZLWK WKH ORZHVW ZDWHU OHYHOV LQ PRVW
ZHOOV REVHUYHG LQ ���� DQG ZLWK ORZHVW OHYHOV LQ VRPH ZHOOV REVHUYHG LQ ����� 2YHU WKH SDVW WZR
GHFDGHV� GXH WR FOLPDWH FRQGLWLRQV� ORZ VXPPHU DQG IDOO ZDWHU OHYHOV KDYH OLNHO\ RFFXUUHG PRUH
RIWHQ WKDQ LQ WKH VHFRQG KDOI RI WKH ��WK FHQWXU\� DOWKRXJK YHU\ IHZ ZDWHU OHYHO GDWD DUH DYDLODEOH
IRU WKDW SHULRG�

7KHPLQLPXP WKUHVKROGV ZHUH VHOHFWHG EDVHG RQ KLVWRULFDO JURXQGZDWHU OHYHO GDWD DQG VWDNHKROGHU
LQSXW� +LVWRULFDOO\� ZHOO RXWDJHV KDYH QRW EHHQ DQ LVVXH LQ WKH %DVLQ DQG PDLQWDLQLQJ JURXQG�
ZDWHU OHYHOV DW RU DERYH KLVWRULFDO OHYHOV VKRXOG DYRLG IXWXUH RXWDJHV� *URXQGZDWHU OHYHO WUHQGV
DQG FXUUHQW FRQGLWLRQV DUH GLVFXVVHG LQ &KDSWHU �������� ,Q HVWDEOLVKLQJ PLQLPXP WKUHVKROGV IRU
JURXQGZDWHU OHYHOV� WKH IROORZLQJ LQIRUPDWLRQ ZDV FRQVLGHUHG�
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� )HHGEDFN DERXW JURXQGZDWHU OHYHO FRQFHUQV IURP VWDNHKROGHUV�
� $Q DVVHVVPHQW RI DYDLODEOH KLVWRULFDO DQG FXUUHQW JURXQGZDWHU OHYHO GDWD IURP ZHOOV LQ WKH
%DVLQ�

� $ FROOHFWLRQ RI ZHOO LQIRUPDWLRQ UHJDUGLQJ ZDWHU EHDULQJ IRUPDWLRQ� GHSWK� DQG VFUHHQ FKDUDF�
WHULVWLFV� DV ZHOO DV DQ DVVHVVPHQW RI GDWD WR LQIRUP D ZHOO RXWDJH DQDO\VLV �LQVXIILFLHQW GDWD
ZHUH DYDLODEOH WR FRPSOHWH WKLV DQDO\VLV��

� 5HVXOWV RI WKH FRPSOHWHG QXPHULFDO JURXQGZDWHU PRGHO� LQGLFDWLQJ JURXQGZDWHU IORZ GLUHFWLRQ
DQG VHDVRQDO FKDQJHV LQ HOHYDWLRQ�

� ,QSXW IURP VWDNHKROGHUV UHVXOWLQJ IURP WKH FRQVLGHUDWLRQ RI WKH DERYH LQIRUPDWLRQ LQ WKH IRUP
RI UHFRPPHQGDWLRQV UHJDUGLQJ PLQLPXP WKUHVKROGV DQG DVVRFLDWHG PDQDJHPHQW DFWLRQV�

�������� 5HODWLRQVKLS WR 2WKHU 6XVWDLQDELOLW\ ,QGLFDWRUV

0LQLPXP WKUHVKROGV DUH VHOHFWHG WR DYRLG XQGHVLUDEOH UHVXOWV IRU RWKHU VXVWDLQDELOLW\ LQGLFDWRUV�
,Q WKH %DVLQ� JURXQGZDWHU OHYHOV DUH GLUHFWO\ UHODWHG WR JURXQGZDWHU VWRUDJH DQG JURXQGZDWHU�
GHSHQGHQW HFRV\VWHPV RXWVLGH RI VWUHDPV� 7KH UHODWLRQVKLS EHWZHHQ JURXQGZDWHU OHYHO PLQLPXP
WKUHVKROGV DQG PLQLPXP WKUHVKROGV IRU RWKHU VXVWDLQDELOLW\ LQGLFDWRUV DUH GLVFXVVHG EHORZ�

� *URXQGZDWHU 6WRUDJH ± *URXQGZDWHU OHYHOV DUH FORVHO\ WLHG WR JURXQGZDWHU VWRUDJH� ZLWK
KLJK JURXQGZDWHU OHYHOV DVVRFLDWHG ZLWK KLJK JURXQGZDWHU VWRUDJH� 7KH XQGHVLUDEOH UHVXOW
IRU JURXQGZDWHU VWRUDJH LV PHDVXUHG DQG WKXV GHILQHG DV WKH RFFXUUHQFH RI DQ XQGHVLUDEOH
UHVXOW IRU JURXQGZDWHU HOHYDWLRQV�

� 'HSOHWLRQ RI ,QWHUFRQQHFWHG 6XUIDFH:DWHU ± 7KRXJK JURXQGZDWHU HOHYDWLRQV DUH UHODWHG WR WKH
GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU� JURXQGZDWHU HOHYDWLRQV DUH QRW D VXLWDEOH SUR[\ IRU
VXUIDFH ZDWHU GHSOHWLRQ LQ 6FRWW 9DOOH\ �VHH &KDSWHU ������� &RQVHTXHQWO\� WKLV *63 SURSRVHV
WR PRQLWRU VWUHDP GHSOHWLRQ E\ VLPXODWLQJ VWUHDP�DTXLIHU IOX[HV� QRW PHDVXUHG JURXQGZDWHU
HOHYDWLRQV� $GGLWLRQDO DQDO\VLV GXULQJ D IXWXUH *63 XSGDWH ZLOO EH XVHG WR GHWHUPLQH LI WKH
FXUUHQW JURXQGZDWHU OHYHO PLQLPXP WKUHVKROGV ZRXOG KDYH D QHJDWLYH LPSDFW RQ GHSOHWLRQ RI
LQWHUFRQQHFWHG VXUIDFH ZDWHU�

� 6HDZDWHU ,QWUXVLRQ ± 7KLV VXVWDLQDELOLW\ LQGLFDWRU LV QRW DSSOLFDEOH LQ WKLV %DVLQ�
� *URXQGZDWHU 4XDOLW\ ± $ VLJQLILFDQW DQG XQUHDVRQDEOH FRQGLWLRQ IRU GHJUDGHG ZDWHU TXDOLW\ LV
H[FHHGLQJ GULQNLQJ ZDWHU VWDQGDUGV IRU &2&V LQ VXSSO\ ZHOOV GXH WR SURMHFWV DQGPDQDJHPHQW
DFWLRQV SURSRVHG LQ WKH *63� *URXQGZDWHU TXDOLW\ FRXOG SRWHQWLDOO\ EH DIIHFWHG E\ SURMHFWV
DQG PDQDJHPHQW DFWLRQ�LQGXFHG FKDQJHV LQ JURXQGZDWHU HOHYDWLRQV DQG JUDGLHQWV� 7KHVH
FKDQJHV FRXOG SRWHQWLDOO\ FDXVH SRRU TXDOLW\ JURXQGZDWHU WR IORZ WRZDUGV VXSSO\ ZHOOV WKDW
ZRXOG QRW KDYH RWKHUZLVH EHHQ LPSDFWHG�

� 6XEVLGHQFH ± 6XEVLGHQFH KDV QRW KLVWRULFDOO\ EHHQ D SUREOHP LQ 6FRWW 9DOOH\� 7KH JURXQG�
ZDWHU OHYHO 60& ZLOO HQVXUH WKDW WKHUH LV QR RQVHW RI VXEVLGHQFH LQ WKH IXWXUH� 7KH PLQLPXP
WKUHVKROG IRU ZDWHU OHYHO LV VXIILFLHQWO\ FORVH WR KLVWRULF ZDWHU OHYHOV WKDW� XQGHU WKH K\GURJHR�
ORJLF FRQGLWLRQV SUHYDOHQW LQ 6FRWW 9DOOH\� QR VLJQLILFDQW VXEVLGHQFH FDQ RFFXU GXH WR ORZHULQJ
RI ZDWHU OHYHOV ZLWKLQ WKH OLPLWV VHW E\ WKH PLQLPXP WKUHVKROG�
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7DEOH ��� 2EMHFWLYHV� WULJJHUV DQG WKUHVKROGV IRU SURSRVHG 6FRWW 9DOOH\ 503V IRU JURXQGZDWHU HO�
HYDWLRQ� )DOO 5DQJH UHIHUV WR WKH PD[LPXP DQG PLQLPXP RI PHDVXUHPHQWV FROOHFWHG DW HDFK ZHOO
GXULQJ 6HSWHPEHU±1RYHPEHU� 7KH PLQLPXP 0HDVXUDEOH 2EMHFWLYH �02� LV VHW DV WKH ��WK SHU�
FHQWLOH RI WKH IDOO PHDVXUHPHQW UDQJH � L�H�� WKH PHDVXUHPHQW DW ZKLFK �� SHUFHQW RI JURXQGZDWHU
HOHYDWLRQ PHDVXUHPHQWV IDOO EHORZ LW� 7KH SULPDU\ WULJJHU �37� LV VHW DW WKH KLVWRULF ORZ JURXQGZD�
WHU HOHYDWLRQ PHDVXUHPHQW� 7KH 0LQLPXP 7KUHVKROG �07� LV VHW DW WKH KLVWRULF ORZ SOXV D EXIIHU�
7KH EXIIHU LV HLWKHU �� SHUFHQW RI WKH KLVWRULF ORZ� RU �� IHHW� ZKLFKHYHU LV VPDOOHU�

:HOO ,' :HOO 'HSWK �IW EJV� )DOO 5DQJH �IW EJV� 02 �IW EJV� 37 �IW EJV� 07 �IW EJV�
��1��:��1���0 �� ��������� � ���� ����� �����
��1��:��)���0 �� �������� � ��� ����� �����
��1��:��3���0 �� ��������� � ���� ����� �����
��1��:��5���0 ��� ��������� � ���� ����� �����
��1��:��-���0 �� ��������� � ���� ����� �����
&�� �� ��������� � ���� ����� �����
(� �� �������� � ��� ����� �����
+� ± ������� � ��� ���� �����
.� �� ��������� � ���� ����� �����
/�� ± ��������� � ���� ����� �����
/�� ��� ��������� � ���� ����� �����
0�� �� ������� � ��� ���� ����
0�� ± ��������� � ���� ����� �����
0� ��� ��������� � ���� ����� �����
1�� ��� ��������� � ���� ����� �����
3�� �� �������� � ���� ����� �����
4�� �� �������� � ��� ����� �����
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6&7B��� �� ��������� � ���� ����� �����
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'�� �� �������� � ��� ����� �����
*�� ��� ��������� � ���� ����� �����
/�� ��� ��������� � ���� ����� �����
=�� ��� ��������� � ���� ����� �����
6&7B��� ��� ���������� � ����� ������ ������
49�� ��� ��������� � ���� ����� �����
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)LJXUH ��� *URXQGZDWHU OHYHO VXVWDLQDEOH PDQDJHPHQW FULWHULD IORZ FKDUW� 7KH IORZ FKDUW GHSLFWV WKH KLJK�OHYHO GHFLVLRQ PDNLQJ WKDW
JRHV LQWR GHYHORSLQJ VXVWDLQDEOH PDQDJHPHQW FULWHULD �60&�� PRQLWRULQJ WR GHWHUPLQH LI FULWHULD DUH PHW� DQG DFWLRQV WR EH WDNHQ
EDVHG RQ PRQLWRULQJ UHVXOWV�
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����� *URXQGZDWHU 6WRUDJH

*URXQGZDWHU OHYHOV DUH VHOHFWHG DV WKH SUR[\ IRU JURXQGZDWHU VWRUDJH� +HQFH� WKH 60& DUH
LGHQWLFDO� $FFRUGLQJ WR WKH 8QLWHG 6WDWHV *HRORJLF 6XUYH\� HVWLPDWHV RI JURXQGZDWHU VWRUDJH
UHO\ RQ JURXQGZDWHU OHYHO GDWD DQG VXIILFLHQWO\ DFFXUDWH NQRZOHGJH RI K\GURJHRORJLF SURSHUWLHV
RI WKH DTXLIHU� 'LUHFW PHDVXUHPHQWV RI JURXQGZDWHU OHYHOV FDQ EH XVHG WR HVWLPDWH FKDQJHV LQ
JURXQGZDWHU VWRUDJH �8QLWHG 6WDWHV *HRORJLF 6XUYH\ � &DOLIRUQLD :DWHU 6FLHQFH &HQWHU ������ $V
JURXQGZDWHU OHYHOV IDOO RU ULVH� WKH YROXPH RI JURXQGZDWHU VWRUDJH FKDQJHV DFFRUGLQJO\� ZKHUH
XQDFFHSWDEOH JURXQGZDWHU OHYHO GHFOLQH LQGLFDWHV XQDFFHSWDEOH VWRUDJH ORVV� 7KH K\GURJHRORJLF
PRGHO RXWOLQHG LQ &KDSWHU � SURYLGHV WKH QHHGHG K\GURJHRORJLF SURSHUWLHV RI WKH DTXLIHU�

3URWHFWLQJ DJDLQVW FKURQLF ORZHULQJ RI JURXQGZDWHU OHYHOV ZLOO GLUHFWO\ SURWHFW DJDLQVW WKH FKURQLF
UHGXFWLRQ RI JURXQGZDWHU VWRUDJH EHFDXVH WKH ORZHULQJ RI JURXQGZDWHU OHYHOV ZRXOG GLUHFWO\ OHDG WR
SUHGLFWDEOH UHGXFWLRQ RI JURXQGZDWHU VWRUDJH� 7KHUH FDQQRW EH D UHGXFWLRQ LQ JURXQGZDWHU VWRUDJH
ZLWKRXW D FRPPHQVXUDWH� REVHUYDEOH UHGXFWLRQ LQ ZDWHU OHYHOV� 7KHUH DUH FXUUHQWO\ QR RWKHU VWDWH�
IHGHUDO� RU ORFDO VWDQGDUGV WKDW UHODWH WR WKLV VXVWDLQDELOLW\ LQGLFDWRU LQ WKH %DVLQ�

$Q XQGHVLUDEOH UHVXOW IURP WKH UHGXFWLRQ RI JURXQGZDWHU LQ VWRUDJH RFFXUV ZKHQ UHGXFWLRQ RI
JURXQGZDWHU LQ VWRUDJH LQWHUIHUHV ZLWK EHQHILFLDO XVHV RI JURXQGZDWHU LQ WKH %DVLQ� 6LQFH JURXQG�
ZDWHU OHYHOV DUH EHLQJ XVHG DV D SUR[\� WKH XQGHVLUDEOH UHVXOW IRU WKLV VXVWDLQDELOLW\ LQGLFDWRU RFFXUV
ZKHQ JURXQGZDWHU OHYHOV GURS EHORZ WKH H[WHQGHG PLQLPXP WKUHVKROG �7DEOH ���� DV GHILQHG E\
WKH XQGHVLUDEOH UHVXOW IRU WKH FKURQLF ORZHULQJ RI JURXQGZDWHU OHYHOV� 7KLV VKRXOG DYRLG VLJQLILFDQW
DQG XQUHDVRQDEOH FKDQJHV WR JURXQGZDWHU VWRUDJH� LQFOXGLQJ ORQJ�WHUP UHGXFWLRQ LQ JURXQGZD�
WHU VWRUDJH RU LQWHUIHUHQFH ZLWK WKH RWKHU VXVWDLQDELOLW\ LQGLFDWRUV� 3RVVLEOH FDXVHV RI XQGHVLUDEOH
UHGXFWLRQV LQ JURXQGZDWHU VWRUDJH DUH LQFUHDVHV LQ ZHOO GHQVLW\ RU JURXQGZDWHU H[WUDFWLRQ RU LQ�
FUHDVHV LQ IUHTXHQF\ RU GXUDWLRQ RI GURXJKW FRQGLWLRQV�

7KH PLQLPXP WKUHVKROG IRU JURXQGZDWHU VWRUDJH IRU WKLV *63 LV WKH PLQLPXP WKUHVKROG IRU JURXQG�
ZDWHU OHYHOV� ,QIRUPDWLRQ XVHG WR HVWDEOLVK PLQLPXP WKUHVKROGV DQG PHDVXUDEOH REMHFWLYHV IRU
JURXQGZDWHU OHYHOV FDQ EH IRXQG LQ &KDSWHU ������ 6LQFH JURXQGZDWHU VWRUDJH LV GHILQHG LQ WHUPV
RI ZDWHU OHYHO� &KDSWHU ������� IRU WKH ZDWHU OHYHO LQGLFDWRU HTXDOO\ DSSOLHV WR GHILQH WKH UHODWLRQVKLS
RI WKH JURXQGZDWHU VWRUDJH 60& WR RWKHU VXVWDLQDELOLW\ LQGLFDWRUV�

7KH PHDVXUDEOH REMHFWLYH IRU JURXQGZDWHU VWRUDJH LV WKH PHDVXUDEOH REMHFWLYH IRU JURXQGZDWHU
OHYHOV DV GHWDLOHG LQ &KDSWHU �������� 7KH SDWK WR DFKLHYH PHDVXUDEOH REMHFWLYHV DQG LQWHULP PLOH�
VWRQHV IRU WKH UHGXFWLRQ LQ JURXQGZDWHU VWRUDJH VXVWDLQDELOLW\ LQGLFDWRU DUH WKH VDPH PHDVXUDEOH
REMHFWLYHV DQG LQWHULP PLOHVWRQHV DV IRU WKH FKURQLF ORZHULQJ RI JURXQGZDWHU OHYHOV VXVWDLQDELOLW\
LQGLFDWRU GHWDLOHG LQ &KDSWHU ��������

����� :DWHU 4XDOLW\

*URXQGZDWHU TXDOLW\ LQ WKH %DVLQ LV JHQHUDOO\ ZHOO�VXLWHG IRU WKH PXQLFLSDO� GRPHVWLF� DJULFXOWXUDO�
DQG RWKHU H[LVWLQJ DQG SRWHQWLDO EHQHILFLDO XVHV GHVLJQDWHG IRU JURXQGZDWHU LQ WKH :DWHU 4XDOLW\
&RQWURO 3ODQ IRU WKH 1RUWK &RDVW 5HJLRQ �%DVLQ 3ODQ�� DV GLVFXVVHG LQ &KDSWHU ����� DQG LQ WKH
ZDWHU TXDOLW\ DVVHVVPHQW LQ $SSHQGL[ ��'�

60& DUH GHILQHG IRU WZR FRQVWLWXHQWV� VSHFLILF FRQGXFWLYLW\ DQG QLWUDWH� 7KHVH LGHQWLILHG &2&V DUH
FRQVLVWHQW ZLWK WKH WKUHDWV WR JURXQGZDWHU TXDOLW\ KLJKOLJKWHG LQ WKH 6WDII 5HSRUW IRU WKH 1RUWK &RDVW
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+\GURORJLF 5HJLRQ 6DOW DQG 1XWULHQW 0DQDJHPHQW 3ODQQLQJ *URXQGZDWHU %DVLQ (YDOXDWLRQ DQG 3UL�
RULWL]DWLRQ �1&5:4&% ������ $OWKRXJK EHQ]HQH LV LGHQWLILHG DV D SRWHQWLDO FRQVWLWXHQW RI FRQFHUQ
LQ &KDSWHU ������ QR 60& LV GHILQHG IRU EHQ]HQH DV FXUUHQW EHQ]HQH GDWD DUH DVVRFLDWHG ZLWK OHDN�
LQJ XQGHUJURXQG VWRUDJH WDQNV �/867� ZKHUH WKH VRXUFH RI EHQ]HQH LV NQRZQ DQG PRQLWRULQJ DQG
UHPHGLDWLRQ DUH LQ SURJUHVV� 7KHVH VLWHV ZLOO EH WDNHQ LQWR FRQVLGHUDWLRQ ZLWK 30$V XQGHUWDNHQ
E\ WKH *6$� DV DSSOLFDEOH� $V SDUW RI WKH VXVWDLQDELOLW\ JRDO IRU WKH %DVLQ� WKH VSHFLILF REMHFWLYH IRU
JURXQGZDWHU TXDOLW\ LV WR PDLQWDLQ D JURXQGZDWHU UHVRXUFH WKDW PHHWV WKH ZDWHU TXDOLW\ QHHGV RI
EHQHILFLDO XVHV DQG XVHUV LQ WKH %DVLQ� DV UHJXODWHG E\ IHGHUDO DQG VWDWH ZDWHU TXDOLW\ VWDQGDUGV
DQG UHJLRQDO ZDWHU TXDOLW\ REMHFWLYHV� $YRLGLQJ VLJQLILFDQW GHJUDGDWLRQ RI JURXQGZDWHU TXDOLW\ LV
FHQWUDO WR SURWHFWLQJ XVHV WKDW UHO\ RQ JURXQGZDWHU� &DWHJRULHV RI EHQHILFLDO XVHV RI JURXQGZDWHU
LQ WKH 1RUWK &RDVW 5HJLRQ� DV OLVWHG LQ WKH %DVLQ 3ODQ� LQFOXGH PXQLFLSDO DQG GRPHVWLF VXSSO\� DJUL�
FXOWXUDO DQG VWRFN ZDWHU VXSSO\� LQGXVWULDO VHUYLFH VXSSO\� LQGXVWULDO SURFHVV VXSSO\� DTXDFXOWXUH�
DQG 1DWLYH $PHULFDQ FXOWXUH� 6SHFLILF XVHV RI JURXQGZDWHU LQ 6FRWW 9DOOH\ LQFOXGH JURXQGZDWHU XVH
IRU LUULJDWLRQ LQ DJULFXOWXUH� D VLJQLILFDQW SDUW RI WKH ORFDO HFRQRP\� DV VWRFN ZDWHU� DQG DV D PXQLF�
LSDO DQG GRPHVWLF ZDWHU VRXUFH� ,PSRUWDQWO\� EHQHILFLDO XVHV DOVR LQFOXGH JURXQGZDWHU�GHSHQGHQW
HFRV\VWHPV DQG LQVWUHDP KDELWDW ZKHUH DQG ZKHQ JURXQGZDWHU FRQWULEXWHV WR VWUHDPIORZ�

7KH UROH RI WKH *6$ LV WR SURYLGH DGGLWLRQDO ORFDO RYHUVLJKW RI JURXQGZDWHU TXDOLW\� FROODERUDWH ZLWK
DSSURSULDWH SDUWLHV WR LPSOHPHQW ZDWHU TXDOLW\ 30$V� DQG WR HYDOXDWH DQG PRQLWRU� DV QHHGHG�
ZDWHU TXDOLW\ HIIHFWV RI 30$V LPSOHPHQWHG WR PHHW WKH UHTXLUHPHQWV RI RWKHU 60&� $OO IXWXUH 30$V
LPSOHPHQWHG E\ WKH *6$ZLOO EH HYDOXDWHG DQG GHVLJQHG WR DYRLG FDXVLQJ XQGHVLUDEOH JURXQGZDWHU
TXDOLW\ RXWFRPHV� )HGHUDO DQG VWDWH VWDQGDUGV IRU ZDWHU TXDOLW\� ZDWHU TXDOLW\ REMHFWLYHV GHILQHG LQ
WKH %DVLQ 3ODQ� DQG WKH PDQDJHPHQW RI NQRZQ DQG VXVSHFWHG FRQWDPLQDWHG VLWHV ZLWKLQ WKH %DVLQ
ZLOO FRQWLQXH WR EH PDQDJHG E\ WKH UHOHYDQW DJHQF\� *URXQGZDWHU LQ WKH %DVLQ LV XVHG IRU D YDULHW\
RI EHQHILFLDO XVHV ZKLFK DUH SURWHFWHG E\ 1&5:4&% WKURXJK WKH ZDWHU TXDOLW\ REMHFWLYHV DGRSWHG
LQ WKH %DVLQ 3ODQ�

$YDLODEOH KLVWRULFDO DQG FXUUHQW JURXQGZDWHU TXDOLW\ PRQLWRULQJ GDWD DQG UHSRUWLQJ HIIRUWV KDYH EHHQ
XVHG WR HVWDEOLVK DQG GRFXPHQW FRQGLWLRQV LQ WKH %DVLQ� DV GLVFXVVHG LQ &KDSWHU ������ 7KHVH
FRQGLWLRQV SURYLGH D EDVHOLQH XSRQ ZKLFK WR FRPSDUH IXWXUH JURXQGZDWHU TXDOLW\ DQG LGHQWLI\ DQ\
FKDQJHV REVHUYHG� LQFOXGLQJ WKRVH GXH WR *63 LPSOHPHQWDWLRQ� *URXQGZDWHU TXDOLW\ PRQLWRULQJ LQ
WKH %DVLQ LQ VXSSRUW RI WKH *63ZLOO UHO\ RQ WKH H[LVWLQJ DQG SODQQHG ZHOOV LQ WKHPRQLWRULQJ QHWZRUN�
DV GHVFULEHG LQ &KDSWHU ������ *URXQGZDWHU TXDOLW\ VDPSOHV ZLOO EH FROOHFWHG DQG DQDO\]HG LQ
DFFRUGDQFH ZLWK WKH PRQLWRULQJ SURWRFROV RXWOLQHG LQ $SSHQGL[ ��%� 7KHPRQLWRULQJ QHWZRUN ZLOO XVH
LQIRUPDWLRQ IURP H[LVWLQJ SURJUDPV LQ WKH %DVLQ WKDW DOUHDG\ PRQLWRU IRU WKH &2&V DQG SURJUDPV
ZKHUH WKHVH FRQVWLWXHQWV FRXOG EH DGGHG DV SDUW RI URXWLQH PRQLWRULQJ HIIRUWV LQ VXSSRUW RI WKH
*63� 1HZ ZHOOV ZLOO EH LQFRUSRUDWHG LQWR WKH QHWZRUN DV QHFHVVDU\ WR REWDLQ LQIRUPDWLRQ WR ILOO
VSDWLDO JDSV LQ GDWD RU WR JDWKHU GDWD WKDW FDQQRW EH FROOHFWHG DW H[LVWLQJ ZHOOV� %HFDXVH ZDWHU
TXDOLW\ GHJUDGDWLRQ LV W\SLFDOO\ DVVRFLDWHG ZLWK LQFUHDVLQJ UDWKHU WKDQ GHFUHDVLQJ FRQFHQWUDWLRQ RI
FRQVWLWXHQWV� WKH *6$ XVHV WKH WHUP ³PD[LPXP WKUHVKROG´ �0D[7� LQ WKH FRQWH[W RI ZDWHU TXDOLW\
LQVWHDG RI ³PLQLPXP WKUHVKROG´� 7KH XVH RI WKH WHUP ³PD[LPXP WKUHVKROG´ LQ WKLV *63 LV HTXLYDOHQW
WR WKH XVH RI WKH WHUP ³PLQLPXP WKUHVKROG´ LQ RWKHU 60& RU LQ WKH 6*0$ UHJXODWLRQV�

������� 8QGHVLUDEOH 5HVXOWV

6LJQLILFDQW DQG XQUHDVRQDEOH GHJUDGDWLRQ RI JURXQGZDWHU TXDOLW\ LV WKH GHJUDGDWLRQ RI ZDWHU TXDO�
LW\ WKDW ZRXOG LPSDLU EHQHILFLDO XVHV RI JURXQGZDWHU ZLWKLQ WKH %DVLQ RU UHVXOW LQ IDLOXUH WR FRPSO\
ZLWK JURXQGZDWHU UHJXODWRU\ WKUHVKROGV� 'HJUDGHG JURXQGZDWHU TXDOLW\ LV FRQVLGHUHG DQ XQGH�
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VLUDEOH UHVXOW LI FRQFHQWUDWLRQV RI &2&V H[FHHG GHILQHG PD[LPXP WKUHVKROGV RU LI D VLJQLILFDQW
WUHQG RI JURXQGZDWHU TXDOLW\ GHJUDGDWLRQ LV REVHUYHG IRU WKH LGHQWLILHG &2&V� *URXQGZDWHU TXDOLW\
FKDQJHV WKDW RFFXU LQGHSHQGHQW RI 6*0$ DFWLYLWLHV GR QRW FRQVWLWXWH DQ XQGHVLUDEOH UHVXOW� %DVHG
RQ WKH 6WDWH¶V ���� $QWLGHJUDGDWLRQ 3ROLF\��� ZDWHU TXDOLW\ GHJUDGDWLRQ WKDW LV QRW FRQVLVWHQW ZLWK
WKH SURYLVLRQV RI 5HVROXWLRQ 1R� ����� LV GHJUDGDWLRQ WKDW LV GHWHUPLQHG WR EH VLJQLILFDQW DQG XQ�
UHDVRQDEOH� 1&5:4&% DQG WKH 6WDWH :DWHU %RDUG DUH WKH WZR HQWLWLHV WKDW GHWHUPLQH LI ZDWHU
TXDOLW\ GHJUDGDWLRQ LV LQFRQVLVWHQW ZLWK 5HVROXWLRQ 1R� ������

)RU SXUSRVHV RI TXDQWLI\LQJ DQG HYDOXDWLQJ WKH RFFXUUHQFH RI DQ XQGHVLUDEOH UHVXOW� WKH FRQFHQWUD�
WLRQ GDWD DUH DJJUHJDWHG E\ VWDWLVWLFDO DQDO\VLV WR REWDLQ VSDWLDO GLVWULEXWLRQV DQG WHPSRUDO WUHQGV�
6SHFLILFDOO\� VWDWLVWLFDO DQDO\VLV LV SHUIRUPHG WR GHWHUPLQH WKH WHQ�\HDU OLQHDU WUHQG LQ FRQFHQWUDWLRQ
DW HDFK ZHOO� 7KLV WUHQG LV H[SUHVVHG XQLWOHVV DV SHUFHQW UHODWLYH FRQFHQWUDWLRQ FKDQJH SHU \HDU�
)URP WKH FXPXODWLYH GLVWULEXWLRQ RI DOO WHQ�\HDU WUHQGV REVHUYHG DFURVV WKH PRQLWRULQJ QHWZRUN�
WKH ��WK SHUFHQWLOH� ԣԡԔԝԓ��φЈ֔րռ֍� LV REWDLQHG� 6LPLODUO\� WKH PRYLQJ WZR�\HDU DYHUDJH FRQ�
FHQWUDWLRQV DUH FRPSXWHG DW HDFK ZHOO� DQG IURP WKHLU FXPXODWLYH GLVWULEXWLRQ WKH ��WK SHUFHQWLOH�ԒԞԝԒ��ϵ֔րռ֍� LV REWDLQHG� &RQFHQWUDWLRQV DUH H[SUHVVHG LQ WKHLU UHVSHFWLYH FRQFHQWUDWLRQ XQLWV
��J�/� PJ�/� RU PLFURPKRV�� )RU SXUSRVHV RI WKLV *63� D ³ZDWHU TXDOLW\ YDOXH´ LV GHILQHG E\ FRP�
ELQLQJ WKH PHDVXUHV RI WUHQG DQG FRQFHQWUDWLRQ�ԌԐԣԔԡ ԠԤԐԛԘԣԨ ԥԐԛԤԔ � PD[	ԣԡԔԝԓ��φЈ֔րռ֍ ਷ ���
 ԒԞԝԒ��ϵ֔րռ֍nԂԐԧԉ 

7KH XQGHVLUDEOH UHVXOW LV TXDQWLWDWLYHO\ GHILQHG DV�ԌԐԣԔԡ ԠԤԐԛԘԣԨ ԥԐԛԤԔ ԘԢ � �
7KLV TXDQWLWDWLYH PHDVXUH DVVXUHV WKDW ZDWHU TXDOLW\ UHPDLQV FRQVWDQW DQG GRHV QRW LQFUHDVH E\
PRUH WKDQ ��� SHU \HDU� RQ DYHUDJH RYHU WHQ \HDUV� LQ PRUH WKDQ ��� RI ZHOOV LQ WKH PRQLWRULQJ
QHWZRUN� 0DWKHPDWLFDOO\ WKLV FDQ EH H[SUHVVHG E\ WKH IROORZLQJ HTXDWLRQ�ԣԡԔԝԓ��φЈ֔րռ֍<�> ਷ ��� ମ �
,W DOVR DVVXUHV WKDW ZDWHU TXDOLW\ GRHV QRW H[FHHG PD[LPXP WKUHVKROGV IRU FRQFHQWUDWLRQ� 07� LQ
PRUH WKDQ ��� RI ZHOOV LQ WKH PRQLWRULQJ QHWZRUN� 9DOXHV IRU PD[LPXP WKUHVKROGV DUH GHILQHG LQ
&KDSWHU �������� 0DWKHPDWLFDOO\� WKLV VHFRQG FRQGLWLRQ FDQ EH H[SUHVVHG E\ WKH IROORZLQJ HTXDWLRQ�ԒԞԝԒ��ϵ֔րռ֍nԂԐԧԉ ମ �
7KH ZDWHU TXDOLW\ YDOXH LV WKH PD[LPXP RI WKH WZR WHUPV RQ WKH OHIW�KDQG VLGH RI WKH DERYH WZR
HTXDWLRQV� ,I HLWKHU RI WKHP H[FHHGV ]HUR� WKDW LV� LI HLWKHU RI WKHP GRHV QRW PHHW WKH GHVLUHG
FRQGLWLRQ� WKHQ WKH ZDWHU TXDOLW\ YDOXH LV ODUJHU WKDQ ]HUR DQG TXDQWLWDWLYHO\ LQGLFDWHV DQ XQGHVLUDEOH
UHVXOW�

3RWHQWLDO &DXVHV RI 8QGHVLUDEOH 5HVXOWV
)XWXUH *6$ DFWLYLWLHV ZLWK SRWHQWLDO WR DIIHFW ZDWHU TXDOLW\ PD\ LQFOXGH FKDQJHV LQ ORFDWLRQ DQG
PDJQLWXGH RI %DVLQ SXPSLQJ� GHFOLQLQJ JURXQGZDWHU OHYHOV� DQG JURXQGZDWHU UHFKDUJH SURMHFWV�
$OWHULQJ WKH ORFDWLRQ RU UDWH RI JURXQGZDWHU SXPSLQJ FRXOG FKDQJH WKH GLUHFWLRQ RI JURXQGZDWHU
IORZ ZKLFK PD\ UHVXOW LQ D FKDQJH LQ WKH RYHUDOO GLUHFWLRQ LQ ZKLFK H[LVWLQJ RU IXWXUH FRQWDPLQDQW
SOXPHV PRYH DQG WKXV SRWHQWLDOO\ FRPSURPLVH RQJRLQJ UHPHGLDWLRQ HIIRUWV� 6LPLODUO\� UHFKDUJH
DFWLYLWLHV FRXOG DOWHU K\GUDXOLF JUDGLHQWV DQG UHVXOW LQ WKH GRZQZDUG PRYHPHQW RI FRQWDPLQDQWV
LQWR JURXQGZDWHU RU PRYH JURXQGZDWHU FRQWDPLQDQW SOXPHV WRZDUGV VXSSO\ ZHOOV�

��6WDWH :DWHU 5HVRXUFHV &RQWURO %RDUG� ³5HVROXWLRQ 1R� ������ 6WDWHPHQW RI 3ROLF\ ZLWK 5HVSHFW WR 0DLQWDLQLQJ
+LJK 4XDOLW\ RI :DWHUV LQ &DOLIRUQLD´� &DOLIRUQLD� 2FWREHU ��� �����
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/DQG XVH DFWLYLWLHV QRW DVVRFLDWHG ZLWK WKH *6$ WKDW PD\ OHDG WR XQGHVLUDEOH JURXQGZDWHU TXDOLW\
LQFOXGH IXWXUH FRQWDPLQDWLRQ IURP XUEDQ DQG LQGXVWULDO VRXUFHV� WKH DSSOLFDWLRQ RI IHUWLOL]HUV� FHU�
WDLQ DJULFXOWXUDO SUDFWLFHV� DQG�RU ZDVWH GLVFKDUJHV WKDW PD\ UHVXOW LQ H[FHHGDQFHV RI FRQVWLWXHQWV
LQ JURXQGZDWHU� ([LVWLQJ OHDNV IURP XQGHUJURXQG VWRUDJH WDQNV �867V� LQ WKH %DVLQ DUH FXUUHQWO\
PRQLWRUHG DQG PDQDJHG� DQG WKRXJK DGGLWLRQDO GHJUDGDWLRQ LV QRW DQWLFLSDWHG IURP WKHVH NQRZQ
VRXUFHV� QHZ OHDNV PD\ FDXVH XQGHVLUDEOH UHVXOWV GHSHQGLQJ RQ WKH FRQWHQWV RI DQ 867� ZKLFK
PD\ LQFOXGH SHWUROHXP K\GURFDUERQV� VROYHQWV� RU RWKHU FRQWDPLQDQWV� *URXQGZDWHU TXDOLW\ GHJUD�
GDWLRQ DVVRFLDWHG ZLWK NQRZQ VRXUFHV SULPDULO\ ZLOO EH PDQDJHG E\ WKH HQWLW\ FXUUHQWO\ RYHUVHHLQJ
WKHVH VLWHV� 1&5:4&%� $JULFXOWXUDO DFWLYLWLHV LQ WKH %DVLQ DUH GRPLQDWHG E\ DOIDOID DQG SDVWXUH
SURGXFWLRQ� 7KH ULVN IRU IHUWLOL]HU�DVVRFLDWHG QLWUDWH OHDFKLQJ IURP WKHVH DFWLYLWLHV LV FRQVLGHUHG ORZ
�+DUWHU HW DO� ������ *UDLQ SURGXFWLRQ LV URWDWHG ZLWK DOIDOID SURGXFWLRQ XVXDOO\ IRU RQH \HDU DIWHU
VHYHQ \HDUV RI DOIDOID SURGXFWLRQ� *UDLQ SURGXFWLRQ DOVR GRHV QRW SRVH D VLJQLILFDQW QLWUDWH�OHDFKLQJ
ULVN� $QLPDO IDUPLQJ� D FRPPRQ VRXUFH RI QLWUDWH SROOXWLRQ LQ ODUJH� FRQILQHG DQLPDO IDUPLQJ RS�
HUDWLRQV� LV DOVR SUHVHQW LQ WKH 9DOOH\� EXW QRW DW VWRFNLQJ GHQVLWLHV RI PDMRU FRQFHUQ �+DUWHU HW DO�
������ +RZHYHU� 1&5:4&% ������ OLVWHG WKH %DVLQ DV ³KLJK´ SULRULW\ IRU WKH WKUHDW RI ZDWHU TXDOLW\
GHJUDGDWLRQ IURP VDOWV DQG QXWULHQWV�
(IIHFWV RQ %HQHILFLDO 8VHV DQG 8VHUV
&RQFHUQV RYHU SRWHQWLDO RU DFWXDO QRQ�DWWDLQPHQW RI WKH EHQHILFLDO XVHV GHVLJQDWHG IRU JURXQGZDWHU
LQ WKH %DVLQ DUH DQG ZLOO FRQWLQXH WR EH UHODWHG WR FHUWDLQ FRQVWLWXHQWV PHDVXUHG DW HOHYDWHG RU
LQFUHDVLQJ FRQFHQWUDWLRQV� DQG WKH SRWHQWLDO ORFDO RU UHJLRQDO HIIHFWV WKDW GHJUDGHG ZDWHU TXDOLW\
FDQ KDYH RQ VXFK EHQHILFLDO XVHV�
7KH IROORZLQJ SURYLGHV JUHDWHU GHWDLO UHJDUGLQJ WKH SRWHQWLDO LPSDFW RI SRRU JURXQGZDWHU TXDOLW\ RQ
VHYHUDO PDMRU FODVVHV RI EHQHILFLDO XVHUV�

� 0XQLFLSDO 'ULQNLQJ:DWHU 8VHUV ± 8QGHU &DOLIRUQLD ODZ� DJHQFLHV WKDW SURYLGH GULQNLQJ ZDWHU
DUH UHTXLUHG WR URXWLQHO\ VDPSOH JURXQGZDWHU IURP WKHLU ZHOOV DQG FRPSDUH WKH UHVXOWV WR
VWDWH DQG IHGHUDO GULQNLQJ ZDWHU VWDQGDUGV IRU LQGLYLGXDO FKHPLFDOV� *URXQGZDWHU TXDOLW\ WKDW
GRHV QRW PHHW VWDWH GULQNLQJ ZDWHU VWDQGDUGV PD\ UHQGHU WKH ZDWHU XQXVDEOH RU PD\ FDXVH
LQFUHDVHG FRVWV IRU WUHDWPHQW� )RU PXQLFLSDO VXSSOLHUV� LPSDFWHG ZHOOV SRWHQWLDOO\ PD\ EH
WDNHQ RIIOLQH XQWLO D VROXWLRQ LV IRXQG� GHSHQGLQJ RQ WKH FRQILJXUDWLRQ RI WKH PXQLFLSDO V\VWHP
LQ TXHVWLRQ� :KHUH WKLV WHPSRUDU\ VROXWLRQ LV IHDVLEOH� LW ZLOO DGG VWUHVV WR DQG GHFUHDVH WKH
UHOLDELOLW\ RI WKH RYHUDOO V\VWHP�

� 5XUDO DQG�RU $JULFXOWXUDO 5HVLGHQWLDO 'ULQNLQJ :DWHU 8VHUV ± 5HVLGHQWLDO VWUXFWXUHV QRW
ORFDWHG ZLWKLQ WKH VHUYLFH DUHDV RI WKH ORFDO PXQLFLSDO ZDWHU DJHQF\ ZLOO W\SLFDOO\ KDYH SULYDWH
GRPHVWLF JURXQGZDWHU ZHOOV� 6XFK ZHOOV PD\ QRW EH PRQLWRUHG URXWLQHO\ DQG JURXQGZDWHU
TXDOLW\ IURP WKRVHZHOOV PD\ EH XQNQRZQ XQOHVV WKH ODQGRZQHU KDV LQLWLDWHG WHVWLQJ DQG VKDUHG
WKH GDWD ZLWK RWKHU HQWLWLHV� 'HJUDGHG ZDWHU TXDOLW\ LQ VXFK ZHOOV FDQ OHDG WR UXUDO UHVLGHQWLDO
XVH RI JURXQGZDWHU WKDW GRHV QRW PHHW SRWDEOH ZDWHU VWDQGDUGV DQG UHVXOWV LQ WKH QHHG IRU
LQVWDOODWLRQ RI QHZ RU PRGLILHG GRPHVWLF ZHOOV DQG�RU ZHOO�KHDG WUHDWPHQW WKDW ZLOO SURYLGH
JURXQGZDWHU RI DFFHSWDEOH TXDOLW\�

� $JULFXOWXUDO 8VHUV ± ,UULJDWLRQ ZDWHU TXDOLW\ LV DQ LPSRUWDQW IDFWRU LQ FURS SURGXFWLRQ DQG KDV
D YDULDEOH LPSDFW RQ DJULFXOWXUH GXH WR GLIIHUHQW FURS VHQVLWLYLWLHV� ,PSDFWV IURP SRRU ZDWHU
TXDOLW\ PD\ LQFOXGH GHFOLQHV LQ FURS \LHOGV� FURS GDPDJH� FKDQJHV LQ WKH FURSV WKDW FDQ EH
JURZQ LQ DQ DUHD� DQG RWKHU HIIHFWV� )RU H[DPSOH� LUULJDWLRQ ZLWK ZDWHU FRQWDLQLQJ PRGHUDWH
WR KLJK OHYHOV RI QLWUDWH PD\ LQFUHDVH QLWUDWH FRQFHQWUDWLRQV LQ WKH XQGHUO\LQJ JURXQGZDWHU�

� (QYLURQPHQWDO 8VHV ± 3RRU TXDOLW\ JURXQGZDWHU PD\ UHVXOW LQ WKH PLJUDWLRQ RI FRQWDPLQDQWV
WKDW FRXOG DIIHFW *'(V RU LQVWUHDP HQYLURQPHQWV DQG WKHLU UHVLGHQW VSHFLHV� 3RRU TXDOLW\
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JURXQGZDWHU PD\ DOVR DGG QXWULHQWV WR ZDWHU ERGLHV WKDW SURGXFH DGYHUVH HFRORJLFDO HIIHFWV�
LQFOXGLQJ HXWURSKLFDWLRQ�

�������� 0D[LPXP 7KUHVKROGV

0D[LPXP WKUHVKROGV IRU JURXQGZDWHU TXDOLW\ LQ WKH %DVLQ ZHUH GHILQHG XVLQJ H[LVWLQJ JURXQGZDWHU
TXDOLW\ GDWD� JURXQGZDWHU EHQHILFLDO XVHV GHVLJQDWHG LQ WKH %DVLQ� H[LVWLQJ UHJXODWLRQV� LQFOXGLQJ
ZDWHU TXDOLW\ REMHFWLYHV LQFOXGHG WKH %DVLQ 3ODQ� 7LWOH �� 3ULPDU\ DQG 6HFRQGDU\ 0&/V� DQG FRQ�
VXOWDWLRQ ZLWK WKH *6$ DGYLVRU\ FRPPLWWHH DQG VWDNHKROGHUV �VHH &KDSWHU ������� 5HVXOWLQJ IURP
WKLV SURFHVV� 60& ZHUH GHYHORSHG IRU WZR RI WKH &2&V LQ WKH %DVLQ� QLWUDWH DQG VSHFLILF FRQGXF�
WLYLW\�

7KH VHOHFWHG PD[LPXP WKUHVKROGV IRU WKH FRQFHQWUDWLRQ RI HDFK RI WKH WZR &2&V DQG WKHLU DVVR�
FLDWHG UHJXODWRU\ WKUHVKROGV DUH VKRZQ LQ 7DEOH ���

7DEOH ��� &RQVWLWXHQWV RI FRQFHUQ DQG WKHLU DVVRFLDWHG PD[LPXP WKUHVKROGV� 0D[LPXP WKUHVKROGV
DOVR LQFOXGH D �� SHUFHQW DYHUDJH LQFUHDVH SHU \HDU RYHU WHQ \HDUV LQ QR PRUH WKDQ �� SHUFHQW RI
ZHOOV� DQG QR PRUH WKDQ �� SHUFHQW RI ZHOOV H[FHHGLQJ WKH PD[LPXP WKUHVKROG IRU FRQFHQWUDWLRQ
OLVWHG KHUH�

&RQVWLWXHQW 0D[LPXP 7KUHVKROG 5HJXODWRU\ 7KUHVKROG
1LWUDWH DV 1LWURJHQ � PJ�/ DV 1� WULJJHU RQO\�

� PJ�/ DV 1� WULJJHU RQO\�
�� PJ�/ DV 1� 0D[7

�� PJ�/ DV 1 �7LWOH ���

6SHFLILF &RQGXFWLYLW\ ��� PLFURPKRV� WULJJHU
RQO\� ��� PLFURPKRV� 07

��� PLFURPKRV �%DVLQ
3ODQ 8SSHU /LPLW IRU WKH
(& YDOXH QRW H[FHHGHG
E\ ��� RI ZHOOV�� ���
PLFURPKRV �7LWOH ���

7ULJJHUV

7KH *6$ ZLOO XVH FRQFHQWUDWLRQV RI WKH LGHQWLILHG &2&V �QLWUDWH DQG VSHFLILF FRQGXFWLYLW\� DV WULJ�
JHUV IRU SUHYHQWDWLYH DFWLRQ WR SURDFWLYHO\ DYRLG WKH RFFXUUHQFH RI XQGHVLUDEOH UHVXOWV� 7ULJJHU
YDOXHV DUH LGHQWLILHG IRU ERWK QLWUDWH DV QLWURJHQ DQG VSHFLILF FRQGXFWLYLW\� DV VKRZQ LQ 7DEOH ���
7KH WULJJHU YDOXH DQG DVVRFLDWHG GHILQLWLRQ IRU VSHFLILF FRQGXFWLYLW\ LV WKH ��� XSSHU OLPLW� RU ��
SHUFHQWLOH YDOXHV IRU D FDOHQGDU \HDU� DV VSHFLILHG LQ WKH %DVLQ 3ODQ� 7KH 7LWOH �� ZDWHU TXDOLW\
REMHFWLYH IRU QLWUDWH LV LQFRUSRUDWHG E\ UHIHUHQFH LQWR WKH %DVLQ 3ODQ DQG WKH WULJJHUV SURYLGHG LQ
7DEOH �� FRUUHVSRQG WR ��� RI WKH 7LWOH �� 0&/�

0HWKRG IRU 4XDQWLWDWLYH 0HDVXUHPHQW RI 0D[LPXP 7KUHVKROGV

*URXQGZDWHU TXDOLW\ ZLOO EH PHDVXUHG LQ ZHOOV LQ WKH PRQLWRULQJ QHWZRUN� DV GLVFXVVHG LQ &KDS�
WHU ������ 6WDWLVWLFDO HYDOXDWLRQ RI JURXQGZDWHU TXDOLW\ GDWD REWDLQHG IURP WKH PRQLWRULQJ QHWZRUN
ZLOO EH SHUIRUPHG XVLQJ WKH HTXDWLRQV GHVFULEHG DERYH� 7KH PD[LPXP WKUHVKROGV IRU FRQFHQWUD�
WLRQ YDOXHV DUH VKRZQ LQ )LJXUH ��� 7KLV ILJXUH VKRZV ³UXOHUV´ IRU WKH WZR LGHQWLILHG &2&V LQ WKH
6FRWW 9DOOH\ *URXQGZDWHU %DVLQ ZLWK WKH DVVRFLDWHG PD[LPXP WKUHVKROGV� UDQJH RI PHDVXUDEOH
REMHFWLYHV� DQG WULJJHUV�
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)LJXUH ��� 'HJUDGHG ZDWHU TXDOLW\ WKHUPRPHWHUV IRU WKH FRQVWLWXHQWV RI FRQFHUQ LQ 6FRWW 5LYHU
9DOOH\�

�������� 0HDVXUDEOH 2EMHFWLYHV

:LWKLQ WKH %DVLQ� WKH PHDVXUDEOH REMHFWLYHV IRU ZDWHU TXDOLW\ DUH HVWDEOLVKHG WR SURYLGH DQ LQGLFD�
WLRQ RI GHVLUHG ZDWHU TXDOLW\ DW OHYHOV WKDW DUH VXIILFLHQWO\ SURWHFWLYH RI EHQHILFLDO XVHV DQG XVHUV�
0HDVXUDEOH REMHFWLYHV DUH GHILQHG RQ D ZHOO�VSHFLILF EDVLV� ZLWK FRQVLGHUDWLRQ IRU KLVWRULFDO ZD�
WHU TXDOLW\ GDWD� &RQFHQWUDWLRQV RI VRPH QDWXUDOO\ RFFXUULQJ FRQWDPLQDQWV PD\ QRW EH SRVVLEOH WR
FKDQJH WKURXJK LPSOHPHQWDWLRQ RI 30$V�
'HVFULSWLRQ RI 0HDVXUDEOH 2EMHFWLYHV 7KH JURXQGZDWHU TXDOLW\ PHDVXUDEOH REMHFWLYH IRU ZHOOV
ZLWKLQ WKH *6$¶V PRQLWRULQJ QHWZRUN �HLWKHU H[LVWLQJ RU IXWXUH ZHOOV�� ZKHUH WKH FRQFHQWUDWLRQV
RI &2&V KLVWRULFDOO\ KDYH EHHQ EHORZ WKH PD[LPXP WKUHVKROGV IRU ZDWHU TXDOLW\ LQ UHFHQW \HDUV� LV
WR FRQWLQXH WR PDLQWDLQ FRQFHQWUDWLRQV ZLWKLQ WKH FXUUHQW UDQJH� DV PHDVXUHG E\ ORQJ�WHUP WUHQGV�
6SHFLILFDOO\� IRU WKH WZR LGHQWLILHG &2&V� WKH DFWLRQ WDNHQ WR PHHW WKH PHDVXUDEOH REMHFWLYH ZLOO EH
WR PDLQWDLQ JURXQGZDWHU TXDOLW\ DW D PLQLPXP RI ��� RI ZHOOV PRQLWRUHG IRU ZDWHU TXDOLW\ ZLWKLQ
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WKH UDQJH RI WKH ZDWHU TXDOLW\ OHYHOV PHDVXUHG RYHU WKH SDVW �� \HDUV ������������ ,Q DGGLWLRQ�
QR VLJQLILFDQW LQFUHDVH LQ ORQJ�WHUP WUHQGV VKRXOG EH REVHUYHG LQ &2& FRQFHQWUDWLRQV DV DQRWKHU
PHFKDQLVP IRU PHHWLQJ 02V�

�������� 3DWK WR $FKLHYH 0HDVXUDEOH 2EMHFWLYHV

7KH *6$ ZLOO VXSSRUW WKH SURWHFWLRQ RI JURXQGZDWHU TXDOLW\ E\ PRQLWRULQJ JURXQGZDWHU TXDOLW\ FRQ�
GLWLRQV DQG FRRUGLQDWLQJ ZLWK RWKHU UHJXODWRU\ DJHQFLHV WKDW ZRUN WR PDLQWDLQ DQG LPSURYH WKH
JURXQGZDWHU TXDOLW\ LQ WKH %DVLQ� $OO IXWXUH 30$V LPSOHPHQWHG E\ WKH *6$ ZLOO FRPSO\ ZLWK VWDWH
DQG IHGHUDO ZDWHU TXDOLW\ VWDQGDUGV DQG %DVLQ 3ODQ ZDWHU TXDOLW\ REMHFWLYHV DQG ZLOO EH GHVLJQHG WR
PDLQWDLQ JURXQGZDWHU TXDOLW\ IRU DOO XVHV DQG XVHUV DQG DYRLG FDXVLQJ XQUHDVRQDEOH JURXQGZDWHU
TXDOLW\ GHJUDGDWLRQ� 7KH *6$ ZLOO UHYLHZ DQG DQDO\]H JURXQGZDWHU PRQLWRULQJ GDWD DV SDUW RI *63
LPSOHPHQWDWLRQ LQ RUGHU WR HYDOXDWH DQ\ FKDQJHV LQ JURXQGZDWHU TXDOLW\� LQFOXGLQJ WKRVH FKDQJHV
UHVXOWLQJ IURP JURXQGZDWHU SXPSLQJ RU UHFKDUJH SURMHFWV LQ WKH %DVLQ� 7KH QHHG IRU DGGLWLRQDO
VWXGLHV RQ JURXQGZDWHU TXDOLW\ ZLOO EH DVVHVVHG WKURXJKRXW *63 LPSOHPHQWDWLRQ� 7KH *6$ PD\
LGHQWLI\ NQRZOHGJH UHTXLUHPHQWV� VHHN IXQGLQJ� DQG KHOS WR LPSOHPHQW DGGLWLRQDO VWXGLHV�

8VLQJ PRQLWRULQJ GDWD FROOHFWHG DV SDUW RI SURMHFW LPSOHPHQWDWLRQ� WKH *6$ ZLOO GHYHORS LQIRUPD�
WLRQ �H�J�� WLPH�VHULHV SORWV RI ZDWHU TXDOLW\ FRQVWLWXHQWV� WR GHPRQVWUDWH WKDW 30$V DUH RSHUDWLQJ
WR PDLQWDLQ RU LPSURYH JURXQGZDWHU TXDOLW\ FRQGLWLRQV LQ WKH %DVLQ DQG WR DYRLG XQUHDVRQDEOH
JURXQGZDWHU TXDOLW\ GHJUDGDWLRQ� 6KRXOG WKH FRQFHQWUDWLRQ RI D FRQVWLWXHQW RI LQWHUHVW LQFUHDVH
WR LWV PD[LPXP WKUHVKROG �RU D WULJJHU YDOXH EHORZ WKDW WKUHVKROG VSHFLILFDOO\ GHVLJQDWHG E\ RF�
FXUUHQFH�� WKH *6$ ZLOO GHWHUPLQH DQ DSSURSULDWH UHVSRQVH EDVHG RQ WKH SURFHVV LOOXVWUDWHG LQ
)LJXUH ��� 7KLV SURFHVV GHSLFWV WKH KLJK�OHYHO GHFLVLRQ PDNLQJ WKDW JRHV LQWR GHYHORSLQJ 60&� WKH
PRQLWRULQJ WR GHWHUPLQH LI FULWHULD DUH PHW� DQG DFWLRQV WR EH WDNHQ EDVHG RQ PRQLWRULQJ UHVXOWV�
([FHHGDQFHV RI QLWUDWH DQG VSHFLILF FRQGXFWLYLW\ ZDWHU TXDOLW\ REMHFWLYHV ZLOO DOVR EH UHIHUUHG WR
1&5:4&%� :KHUH WKH FDXVH RI DQ H[FHHGDQFH LV XQNQRZQ� WKH *6$ PD\ FKRRVH WR FRQGXFW
DGGLWLRQDO RU PRUH IUHTXHQW PRQLWRULQJ�
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)LJXUH ��� 'HJUDGHG ZDWHU TXDOLW\ VXVWDLQDEOH PDQDJHPHQW FULWHULD IORZ FKDUW� 7KH IORZ FKDUW GHSLFWV WKH KLJK�OHYHO GHFLVLRQ PDNLQJ
WKDW JRHV LQWR GHYHORSLQJ VXVWDLQDEOH PDQDJHPHQW FULWHULD �60&�� PRQLWRULQJ WR GHWHUPLQH LI FULWHULD DUH PHW� DQG DFWLRQV WR EH WDNHQ
EDVHG RQ PRQLWRULQJ UHVXOWV�

���



6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

,QWHULP 0LOHVWRQHV
$V H[LVWLQJ JURXQGZDWHU TXDOLW\ GDWD LQGLFDWH WKDW JURXQGZDWHU LQ WKH %DVLQ JHQHUDOO\ PHHWV DSSOL�
FDEOH VWDWH DQG IHGHUDO ZDWHU TXDOLW\ VWDQGDUGV� WKH REMHFWLYH LV WR PDLQWDLQ H[LVWLQJ JURXQGZDWHU
TXDOLW\� ,QWHULP PLOHVWRQHV DUH WKHUHIRUH VHW HTXLYDOHQW WR WKH PHDVXUDEOH REMHFWLYHV ZLWK WKH JRDO
RI PDLQWDLQLQJ ZDWHU TXDOLW\ ZLWKLQ WKH KLVWRULFDO UDQJH RI YDOXHV�

������� ,QIRUPDWLRQ DQG 0HWKRGRORJ\ 8VHG WR (VWDEOLVK 0D[LPXP 7KUHVK�
ROGV DQG 0HDVXUDEOH 2EMHFWLYHV

$ GHWDLOHG GLVFXVVLRQ RI WKH FRQFHUQV DVVRFLDWHG ZLWK HOHYDWHG OHYHOV RI HDFK FRQVWLWXHQW RI LQWHUHVW
LV GHVFULEHG LQ &KDSWHU ������ $V WKH &2&VZHUH LGHQWLILHG XVLQJ FXUUHQW DQG KLVWRULFDO JURXQGZDWHU
TXDOLW\ GDWD� WKLV OLVW PD\ EH UHHYDOXDWHG GXULQJ IXWXUH *63 XSGDWHV� ,Q HVWDEOLVKLQJ PD[LPXP
WKUHVKROGV IRU JURXQGZDWHU TXDOLW\� WKH IROORZLQJ LQIRUPDWLRQ ZDV FRQVLGHUHG�

� )HHGEDFN DERXW ZDWHU TXDOLW\ FRQFHUQV IURP VWDNHKROGHUV�
� $Q DVVHVVPHQW RI DYDLODEOH KLVWRULFDO DQG FXUUHQW JURXQGZDWHU TXDOLW\ GDWD IURP SURGXFWLRQ
DQG PRQLWRULQJ ZHOOV LQ WKH %DVLQ�

� $Q DVVHVVPHQW RI KLVWRULFDO FRPSOLDQFH ZLWK IHGHUDO DQG VWDWH GULQNLQJ ZDWHU TXDOLW\ VWDQGDUGV
DQG ZDWHU TXDOLW\ REMHFWLYHV�

� $Q DVVHVVPHQW RI WUHQGV LQ JURXQGZDWHU TXDOLW\ DW VHOHFWHG ZHOOV ZLWK DGHTXDWH GDWD WR SHU�
IRUP WKH DVVHVVPHQW�

� ,QIRUPDWLRQ UHJDUGLQJ VRXUFHV� FRQWURO RSWLRQV� DQG UHJXODWRU\ MXULVGLFWLRQ SHUWDLQLQJ WR &2&V�
� ,QSXW IURP VWDNHKROGHUV UHVXOWLQJ IURP WKH FRQVLGHUDWLRQ RI WKH DERYH LQIRUPDWLRQ LQ WKH IRUP
RI UHFRPPHQGDWLRQV UHJDUGLQJ PD[LPXP WKUHVKROGV DQG DVVRFLDWHG PDQDJHPHQW DFWLRQV�

7KH KLVWRULFDO DQG FXUUHQW JURXQGZDWHU TXDOLW\ GDWD XVHG LQ WKH HIIRUW WR HVWDEOLVK JURXQGZDWHU
TXDOLW\ PD[LPXP WKUHVKROGV DUH GLVFXVVHG LQ &KDSWHU ������ %DVHG RQ D UHYLHZ RI WKHVH GDWD�
DSSOLFDEOH ZDWHU TXDOLW\ UHJXODWLRQV� %DVLQ ZDWHU TXDOLW\ QHHGV� DQG LQIRUPDWLRQ IURP VWDNHKROGHUV�
WKH *6$ UHDFKHG D GHWHUPLQDWLRQ WKDW WKH 6WDWH GULQNLQJ ZDWHU VWDQGDUGV �0&/V DQG :42V� DUH
DSSURSULDWH WR GHILQH PD[LPXP WKUHVKROGV IRU JURXQGZDWHU TXDOLW\� 7KH HVWDEOLVKHG PD[LPXP
WKUHVKROGV IRU JURXQGZDWHU TXDOLW\ SURWHFW DQG PDLQWDLQ JURXQGZDWHU TXDOLW\ IRU H[LVWLQJ RU SRWHQWLDO
EHQHILFLDO XVHV DQG XVHUV� 0D[LPXP WKUHVKROGV DOLJQ ZLWK 6WDWH GULQNLQJ ZDWHU VWDQGDUGV� ZKLFK
DUH GHULYHG IURP WKH PD[LPXP FRQWDPLQDQW OHYHOV �0&/V� LQ 7LWOH �� RI WKH &DOLIRUQLD &RGH RI
5HJXODWLRQV� 7KH PRUH VWULQJHQW ZDWHU TXDOLW\ REMHFWLYHV IRU VSHFLILF FRQGXFWLYLW\� VSHFLILHG LQ WKH
%DVLQ 3ODQ� DUH UHIOHFWHG LQ WKH WULJJHU YDOXHV GHILQHG IRU WKLV FRQVWLWXHQW� 1HZ &2&V PD\ EH
DGGHG ZLWK FKDQJLQJ FRQGLWLRQV DQG DV QHZ LQIRUPDWLRQ EHFRPHV DYDLODEOH�

�������� 5HODWLRQVKLS WR 2WKHU 6XVWDLQDELOLW\ ,QGLFDWRUV

*URXQGZDWHU TXDOLW\ FDQQRW W\SLFDOO\ EH XVHG WR SUHGLFW UHVSRQVHV RI RWKHU VXVWDLQDELOLW\ LQGLFDWRUV�
+RZHYHU� JURXQGZDWHU TXDOLW\ PD\ EH DIIHFWHG E\ JURXQGZDWHU OHYHOV DQG UHGXFWLRQV LQ JURXQG�
ZDWHU VWRUDJH� ,Q DGGLWLRQ� FHUWDLQ LPSOHPHQWDWLRQ DFWLRQV PD\ EH OLPLWHG E\ WKH QHHG WR DFKLHYH
PLQLPXP WKUHVKROGV IRU RWKHU VXVWDLQDELOLW\ LQGLFDWRUV�
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� *URXQGZDWHU /HYHOV ± 'HFOLQLQJ ZDWHU OHYHOV FDQ SRWHQWLDOO\ OHDG WR LQFUHDVHG FRQFHQWUD�
WLRQV RI &2&V LQ JURXQGZDWHU� PD\ DOWHU WKH H[LVWLQJ K\GUDXOLF JUDGLHQW� DQG PD\ UHVXOW LQ
PRYHPHQW RI FRQWDPLQDWHG JURXQGZDWHU SOXPHV� &KDQJHV LQ ZDWHU OHYHOV DOVR PD\ PRELOL]H
FRQWDPLQDQWV WKDW PD\ EH SUHVHQW LQ XQVDWXUDWHG VRLOV� 7KH PD[LPXP WKUHVKROGV HVWDEOLVKHG
IRU JURXQGZDWHU TXDOLW\ PD\ LQIOXHQFH JURXQGZDWHU OHYHO PLQLPXP WKUHVKROGV E\ DIIHFWLQJ WKH
ORFDWLRQ RU QXPEHU RI SURMHFWV� VXFK DV JURXQGZDWHU UHFKDUJH� LQ RUGHU WR DYRLG GHJUDGDWLRQ
RI JURXQGZDWHU TXDOLW\�

� *URXQGZDWHU 6WRUDJH ± *URXQGZDWHU TXDOLW\ WKDW LV DW RU QHDU PD[LPXP WKUHVKROGV LV QRW
OLNHO\ WR LQIOXHQFH SXPSLQJ�

� 'HSOHWLRQ RI ,QWHUFRQQHFWHG 6XUIDFH :DWHUV ± *URXQGZDWHU TXDOLW\ WKDW LV DW RU QHDU
PD[LPXP WKUHVKROGV PD\ DIIHFW VWUHDP ZDWHU TXDOLW\�

� 6HDZDWHU ,QWUXVLRQ ± 7KLV VXVWDLQDELOLW\ LQGLFDWRU LV QRW DSSOLFDEOH LQ WKLV %DVLQ�
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����� 6XEVLGHQFH

������� 8QGHVLUDEOH 5HVXOWV

$Q XQGHVLUDEOH UHVXOW RFFXUV ZKHQ VXEVLGHQFH VXEVWDQWLDOO\ LQWHUIHUHV ZLWK EHQHILFLDO XVHV RI
JURXQGZDWHU DQG ODQG XVHV� 6XEVLGHQFH RFFXUV DV D UHVXOW RI FRPSDFWLRQ RI �W\SLFDOO\� ILQH�JUDLQHG
DTXLIHU PDWHULDOV �L�H�� FOD\� GXH WR WKH RYHUGUDIW RI JURXQGZDWHU� $V WKHUH KDV QRW EHHQ DQ\ KLV�
WRULFDO GRFXPHQWDWLRQ RI VXEVLGHQFH LQ WKH %DVLQ� DQG WKH DTXLIHU PDWHULDOV DUH XQOLNHO\ WR SUHVHQW
VXFK D ULVN� LW LV UHDVRQDEOH WR FRQFOXGH WKDW DQ\ ODQG VXEVLGHQFH FDXVHG E\ WKH FKURQLF ORZHULQJ
RI JURXQGZDWHU OHYHOV RFFXUULQJ LQ WKH %DVLQ ZRXOG EH FRQVLGHUHG VLJQLILFDQW DQG XQUHDVRQDEOH�
7KLV LV TXDQWLILHG DV SXPSLQJ LQGXFHG VXEVLGHQFH JUHDWHU WKDQ WKH PLQLPXP WKUHVKROG RI ��� IW
����� P� LQ DQ\ VLQJOH \HDU� HVVHQWLDOO\ ]HUR VXEVLGHQFH DFFRXQWLQJ IRU PHDVXUHPHQW HUURU�
(IIHFWV RI 8QGHVLUDEOH 5HVXOWV RQ %HQHILFLDO 8VHV DQG 8VHUV
6XEVLGHQFH FDQ UHVXOW LQ VXEVWDQWLDO LQWHUIHUHQFH ZLWK ODQG XVH LQFOXGLQJ VLJQLILFDQW GDPDJH WR
FULWLFDO LQIUDVWUXFWXUH VXFK DV FDQDOV� SLSHV� RU RWKHU ZDWHU FRQYH\DQFH IDFLOLWLHV� )ORRGLQJ RI ODQG�
LQFOXGLQJ UHVLGHQWLDO DQG FRPPHUFLDO SURSHUWLHV� FDQ OHDG WR ILQDQFLDO ORVVHV�

������� 0LQLPXP 7KUHVKROGV

7KHPLQLPXP WKUHVKROG IRU ODQG VXEVLGHQFH LQ WKH %DVLQ LV VHW DW QR PRUH WKDQ ��� IW ����� P� LQ DQ\
VLQJOH \HDU� UHVXOWLQJ LQ QR ORQJ�WHUP SHUPDQHQW VXEVLGHQFH� 7KLV LV VHW DW WKH VDPH PDJQLWXGH DV
WKH HVWLPDWHG HUURU LQ WKH ,Q6$5 GDWD ���� ��� IW >���� P@�� ZKLFK LV FXUUHQWO\ WKH RQO\ WRRO DYDLODEOH
IRU PHDVXULQJ EDVLQ�ZLGH ODQG VXEVLGHQFH FRQVLVWHQWO\ HDFK \HDU LQ WKH %DVLQ�
7KHPLQLPXP WKUHVKROGV IRU ODQG VXEVLGHQFH LQ WKH %DVLQ ZHUH VHOHFWHG DV D SUHYHQWDWLYH PHDVXUH
WR HQVXUH PDLQWHQDQFH RI FXUUHQW JURXQG VXUIDFH HOHYDWLRQV DQG DV DQ DGGHG VDIHW\ PHDVXUH IRU
SRWHQWLDO IXWXUH LPSDFWV QRW FXUUHQWO\ SUHVHQW LQ WKH %DVLQ DQG QHDUE\ EDVLQV� 7KLV DYRLGV VLJQLILFDQW
DQG XQUHDVRQDEOH UDWHV RI ODQG VXEVLGHQFH LQ WKH %DVLQ� ZKLFK DUH WKRVH WKDW ZRXOG OHDG WR D
SHUPDQHQW VXEVLGHQFH RI ODQG VXUIDFH HOHYDWLRQV WKDW ZRXOG LPSDFW LQIUDVWUXFWXUH DQG DJULFXOWXUDO
SURGXFWLRQ LQ WKH 6FRWW 9DOOH\ DQG QHLJKERULQJ JURXQGZDWHU EDVLQV� 7KHUH DUH FXUUHQWO\ QR RWKHU
VWDWH� IHGHUDO� RU ORFDO VWDQGDUGV WKDW UHODWH WR WKLV VXVWDLQDELOLW\ LQGLFDWRU LQ WKH %DVLQ�

������� 0HDVXUDEOH 2EMHFWLYHV

/DQG VXEVLGHQFH LV QRW NQRZQ WR EH VLJQLILFDQW LQ WKH 6FRWW 9DOOH\� 7KHUH LV QR KLVWRULFDO UHFRUG
RI LQHODVWLF VXEVLGHQFH LQ WKH %DVLQ UHVXOWLQJ LQ SHUPDQHQW ODQG VXEVLGHQFH� 5HFHQW ,Q6$5 GDWD
SURYLGHG E\ ':5 �75( $OWDPLUD� VKRZ QR VLJQLILFDQW VXEVLGHQFH RFFXUULQJ GXULQJ WKH SHULRG RI
PLG�-XQH ���� WR PLG�6HSWHPEHU ����� 6PDOO IOXFWXDWLRQV REVHUYHG LQ WKHVH GDWDVHWV DUH OLNHO\
GXH WR VHDVRQDO YDULDWLRQV LQ WKH ORFDO K\GURORJLF F\FOH DQG DJULFXOWXUDO SUDFWLFHV DQG DUH QRW VLJ�
QLILFDQW RU XQUHDVRQDEOH� $GGLWLRQDOO\� WKH VSHFLILF JHRORJ\ RI WKH DTXLIHU PDWHULDOV FRPSULVLQJ WKH
%DVLQ LV QRW NQRZQ WR FRQWDLQ WKH WKLFNHU FOD\ FRQILQLQJ XQLWV WKDW W\SLFDOO\ H[KLELW LQHODVWLF VXEVL�
GHQFH GXH WR H[FHVVLYH JURXQGZDWHU SXPSLQJ �L�H�� RYHUGUDIW FRQGLWLRQV��
7KH JXLGLQJ PHDVXUDEOH REMHFWLYH RI WKLV *63 IRU ODQG VXEVLGHQFH LQ WKH %DVLQ LV WKH PDLQWHQDQFH
RI FXUUHQW JURXQG VXUIDFH HOHYDWLRQV� 7KLV PHDVXUDEOH REMHFWLYH DYRLGV VLJQLILFDQW DQG XQUHD�
VRQDEOH UDWHV RI ODQG VXEVLGHQFH LQ WKH %DVLQ� ZKLFK DUH WKRVH WKDW ZRXOG OHDG WR D SHUPDQHQW
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VXEVLGHQFH RI ODQG VXUIDFH HOHYDWLRQV WKDW LPSDFW LQIUDVWUXFWXUH DQG DJULFXOWXUDO SURGXFWLRQ� $V
WKLV VXEVLGHQFH PHDVXUDEOH REMHFWLYH LV HVVHQWLDOO\ DOUHDG\ PHW� WKH VSHFLILF JRDO LV WR PDLQWDLQ
WKLV OHYHO RI ODQG VXEVLGHQFH �L�H�� HVVHQWLDOO\ ]HUR� WKURXJKRXW WKH *63 LPSOHPHQWDWLRQ SHULRG�
/DQG VXEVLGHQFH LQ WKH %DVLQ LV H[SHFWHG WR EH PDLQWDLQHG WKURXJKRXW WKH LPSOHPHQWDWLRQ SHULRG
YLD WKH VXVWDLQDEOH PDQDJHPHQW RI JURXQGZDWHU SXPSLQJ WKURXJK WKH JURXQGZDWHU OHYHO PHDVXU�
DEOH REMHFWLYHV� PLQLPXP WKUHVKROGV� DQG LQWHULP PLOHVWRQHV� DV ZHOO DV WKH IDFW WKDW WKH DTXLIHU
JHRORJ\ LV QRW YHU\ OLNHO\ WR EH VXVFHSWLEOH WR VLJQLILFDQW DQG XQUHDVRQDEOH VXEVLGHQFH� HYHQ XQGHU
JURXQGZDWHU RYHUGUDIW FRQGLWLRQV�

7KHPDUJLQ RI VDIHW\ IRU WKH VXEVLGHQFHPHDVXUDEOH REMHFWLYH ZDV HVWDEOLVKHG E\ VHWWLQJ DPHDVXU�
DEOH REMHFWLYH WR PDLQWDLQ FXUUHQW VXUIDFH HOHYDWLRQV DQG RSWLQJ WR PRQLWRU VXEVLGHQFH WKURXJKRXW
WKH LPSOHPHQWDWLRQ SHULRG� HYHQ WKRXJK WKHUH LV QR KLVWRULFDO UHFRUG RI VXEVLGHQFH� DQG WKH DTXLIHU
LV QRW GHHPHG WR EH OLNHO\ WR VXFFXPE WR LQHODVWLF VXEVLGHQFH� 7KLV LV D UHDVRQDEOH PDUJLQ RI VDIHW\
EDVHG RQ WKH SDVW DQG FXUUHQW DTXLIHU FRQGLWLRQV DQG PRUH FRQVHUYDWLYH WKDQ WKH DOWHUQDWLYH RI VLP�
SO\ VHWWLQJ WKH VXEVLGHQFH LQGLFDWRU DV µQRW DSSOLFDEOH¶ LQ WKH %DVLQ GXH WR FXUUHQW DQG GRFXPHQWHG
KLVWRULFDO HYLGHQFH� $V WKH FXUUHQW PHDVXUDEOH REMHFWLYH LV VHW WR PDLQWDLQ WKH SUHVHQW ODQG VXUIDFH
HOHYDWLRQV RI WKH %DVLQ� WKH LQWHULP PLOHVWRQHV DUH VHW DV FKHFN�LQ RSSRUWXQLWLHV WR UHYLHZ \HDU�WR�
\HDU VXEVLGHQFH UDWHV IURP WKH SUHYLRXV ILYH�\HDU SHULRG WR DVVHVV ZKHWKHU WKHUH DUH ORQJHU�SHULRG
VXEVLGHQFH WUHQGV WKDQ PD\ EH REVHUYHG LQ WKH DQQXDO UHYLHZV�

������� 3DWK WR $FKLHYH 0HDVXUDEOH 2EMHFWLYHV

/DQG VXEVLGHQFH LQ WKH %DVLQ ZLOO EH TXDQWLWDWLYHO\ PHDVXUHG E\ XVH RI ,Q6$5 GDWD �':5�IXQGHG
75( $OWDPLUD RU RWKHU VLPLODU GDWD SURGXFWV�� ,I WKHUH DUH DUHDV RI FRQFHUQ IRU LQHODVWLF VXEVLGHQFH
LQ WKH %DVLQ �L�H�� H[FHHGDQFH RI PLQLPDO WKUHVKROGV� REVHUYHG XVLQJ WKH ,Q6$5 GDWD� WKHQ JURXQG�
WUXWKLQJ VWXGLHV FRXOG EH FRQGXFWHG WR GHWHUPLQH LI WKH VLJQDO LV SRWHQWLDOO\ UHODWHG WR FKDQJHV LQ
ODQG XVH RU DJULFXOWXUDO SUDFWLFHV RU IURP JURXQGZDWHU H[WUDFWLRQ� ,I WKH VXEVLGHQFH LV GHWHUPLQHG
WR UHVXOW IURP JURXQGZDWHU H[WUDFWLRQ DQG LV VLJQLILFDQW DQG XQUHDVRQDEOH� WKHQ JURXQG�EDVHG HOH�
YDWLRQ VXUYH\V PLJKW EH QHHGHG WR PRQLWRU WKH VLWXDWLRQ PRUH FORVHO\�

������� 5HODWLRQVKLS WR 2WKHU 6XVWDLQDELOLW\ ,QGLFDWRUV

%\ PDQDJLQJ JURXQGZDWHU SXPSLQJ WR DYRLG WKH XQGHVLUDEOH UHVXOW RI FKURQLF ORZHULQJ RI JURXQG�
ZDWHU OHYHOV� WKH SRVVLELOLW\ RI ODQG VXEVLGHQFH� DOUHDG\ XQOLNHO\ GXH WR DTXLIHU JHRORJ\� ZLOO EH
PLWLJDWHG� $YRLGLQJ RU OLPLWLQJ ODQG VXEVLGHQFH WKURXJK VXVWDLQDEO\ PDQDJHG JURXQGZDWHU OHYHOV
LQ WKH %DVLQ ZLOO DOVR OHVVHQ LPSDFWV GXH WR GHFOLQHV LQ JURXQGZDWHU VWRUDJH DQG�RU LPSDFWV WR WKH
VHQVLWLYH� DQG UHODWLYHO\ VKDOORZ� LQWHUFRQQHFWHG VXUIDFH ZDWHU�JURXQGZDWHU V\VWHP WKDW GHILQHV
PXFK RI WKH %DVLQ�

������ 'HSOHWLRQ RI ,QWHUFRQQHFWHG 6XUIDFH :DWHU

�������� 8QGHVLUDEOH 5HVXOWV

8QGHVLUDEOH 5HVXOWV LQ WKH &RQWH[W RI ,QWHUFRQQHFWHG 6XUIDFH :DWHU
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$V GHVFULEHG LQ &KDSWHU �� JURXQGZDWHU WKURXJKRXW WKH %DVLQ LV LQWHUFRQQHFWHG ZLWK WKH 6FRWW
5LYHU VWUHDP QHWZRUN LQFOXGLQJ LWV WULEXWDULHV� $V DOVR GHVFULEHG LQ &KDSWHU �� WKH 6FRWW 5LYHU
VWUHDP QHWZRUN LV HFRORJLFDOO\ VWUHVVHG GXH� LQ SDUW� WR SHULRGLFDOO\ LQVXIILFLHQW EDVHIORZ FRQGLWLRQV
GXULQJ WKH VXPPHU DQG IDOO� 6XPPHU EDVHIORZ OHYHOV DUH� LQ SDUW� UHODWHG WR JURXQGZDWHU OHYHOV
DQG VWRUDJH ZKLFK GHWHUPLQH WKH QHW JURXQGZDWHU FRQWULEXWLRQV WR VWUHDPIORZ� ([FHVVLYH VWUHDP
WHPSHUDWXUHV DUH DOVR UHODWHG WR HDUOLHU FRPSOHWLRQ RI WKH VQRZ PHOW�VSULQJ IORZ UHFHVVLRQ� DQG
GXH WR ODWHU RQVHW RI WKH IDOO IOXVK IORZ IURP WKH ILUVW VLJQLILFDQW SUHFLSLWDWLRQ HYHQW RI WKH VHDVRQ�
7KHVH DGYHUVH FRQGLWLRQV LPSDFW� DPRQJ RWKHUV� WZR VSHFLHV RI QDWLYH DQDGURPRXV ILVK� FRKR
DQG &KLQRRN VDOPRQ� $GYHUVH VWUHDP IORZ FRQGLWLRQV KDYH RFFXUUHG SULPDULO\ VLQFH WKH ����V�
H[DFHUEDWHG E\ WKH ODUJH IUHTXHQF\ RI GU\ \HDUV WKDW KDYH RFFXUUHG RYHU WKH SDVW �� \HDUV� /RZ
VWUHDPIORZ FRQGLWLRQV DUH VLPLODU LQ GU\ \HDUV VLQFH WKH ����V� /RZHVW VWUHDPIORZ FRQGLWLRQV LQ GU\
\HDUV EHWZHHQ WKH ����V �ZKHQ WKH 6FRWW 5LYHU VWUHDP JDXJH QHDU )RUW -RQHV ZDV HVWDEOLVKHG�
DQG WKH ����V ZHUH DERXW IRXU WLPHV ODUJHU WKDQ PRUH UHFHQWO\� �� FIV ���� FPV� LQVWHDG RI ��
FIV ����� FPV�� 7KHUH H[LVWV QR ORQJ�WHUP WUHQG LQ ZDWHU�\HDU�W\SH�GHSHQGHQW VWUHDPIORZ PLQLPD�
+RZHYHU� WKH IUHTXHQF\ RI ORZ SUHFLSLWDWLRQ \HDUV KDV EHHQ KLJKHU RYHU WKH SDVW �� \HDUV WKDQ LQ WKH
VHFRQG SDUW RI WKH ��WK FHQWXU\� (FRV\VWHP VWUHVVHV LQ WKH 6FRWW 5LYHU VWUHDP QHWZRUN DOVR LQFOXGH
JHRPRUSKLF FRQGLWLRQV XQUHODWHG WR IORZ �FKDQQHO VWUDLJKWHQLQJ DQG LQFLVLRQ� VHGLPHQW GHSRVLWLRQ��
3RWHQWLDO &DXVHV RI 8QGHVLUDEOH 5HVXOWV
&DXVHV RI WKH RYHUDOO ORZ IORZ FKDOOHQJHV LQ WKH 6FRWW 5LYHU VWUHDP V\VWHP LQFOXGH FRQVXPSWLYH
XVH RI VXUIDFH ZDWHU DQG JURXQGZDWHU DQG FOLPDWH YDULDELOLW\ �ZKLFK PXVW EH DFFRXQWHG IRU LQ WKH
*63�� 6RPH FRQVXPSWLYH XVHV RI JURXQGZDWHU PD\ KDYH D PRUH LPPHGLDWH LPSDFW RQ VWUHDPIORZ
WKDQ RWKHUV� IRU H[DPSOH� D ZHOO WKDW EHJLQV SXPSLQJ JURXQGZDWHU �� IW ��� P� IURP WKH ULYHU EDQN
PD\ FDXVH VWUHDP GHSOHWLRQ KRXUV RU GD\V ODWHU� ZKLOH D ZHOO WKDW EHJLQV SXPSLQJ WZR PLOHV �� NP�
ZHVW RI WKH ULYHU EDQN PD\ QRW LQIOXHQFH VWUHDPIORZ IRU PRQWKV RU HYHQ D \HDU� 3RVVLEOH FDXVHV
RI XQGHVLUDEOH UHVXOWV LQFOXGH LQFUHDVLQJ IUHTXHQF\ RU GXUDWLRQ RI GURXJKW FRQGLWLRQV� LQFUHDVHG
JURXQGZDWHU H[WUDFWLRQ� DQG FRQWLQXHG VXUIDFH ZDWHU GLYHUVLRQV�
(IIHFWV RI 8QGHVLUDEOH 5HVXOWV RQ %HQHILFLDO 8VHV DQG 8VHUV
$JULFXOWXUDO /DQG 8VHV DQG 8VHUV ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU GXH WR JURXQG�
ZDWHU SXPSLQJ FDQ UHGXFH WKH VXUIDFH IORZ DYDLODEOH WR GRZQVWUHDP GLYHUWHUV�
6RPH RI WKH 30$V FRQVLGHUHG LQ WKH *63 GHYHORSPHQW SURFHVV� ZKLFK DUH GHVLJQHG WR UHGXFH
RU UHYHUVH VWUHDP GHSOHWLRQ� FDQ PDNH OHVV ZDWHU DYDLODEOH IRU FRQVXPSWLYH XVH� ZKLFK ZRXOG
QHJDWLYHO\ LPSDFW VRPH DJULFXOWXUDO RSHUDWLRQV� +RZHYHU� WKH 30$V SULRULWL]HG LQ WKLV *63 GR QRW
XVH PDQGDWRU\ UHVWULFWLRQV RQ ZDWHU DYDLODEOH IRU FRQVXPSWLYH XVH RQ FXUUHQWO\ DFWLYH DJULFXOWXUDO
ODQG�
'RPHVWLF DQG 0XQLFLSDO :DWHU 8VHV DQG 8VHUV ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU FDQ
QHJDWLYHO\ DIIHFW PXQLFLSDOLWLHV� LQFOXGLQJ WKH &LW\ RI (WQD� WKDW DUH UHOLDQW RQ VXUIDFH ZDWHU DV D
GULQNLQJ ZDWHU VRXUFH�
1RQH RI WKH 30$V FRQVLGHUHG LQ WKH *63 GHYHORSPHQW SURFHVV ZRXOG FKDQJH RSHUDWLRQV IRU GR�
PHVWLF ZDWHU XVHUV SXPSLQJ OHVV WKDQ � $)< ������ P��\HDU�� DV WKHVH DUH GH PLQLPLV JURXQGZD�
WHU XVHUV ZKR DUH QRW UHJXODWHG XQGHU 6*0$� 6LPLODUO\� QRQH RI WKH 30$V SULRULWL]HG LQ WKH *63
GHYHORSPHQW SURFHVV ZRXOG QHJDWLYHO\ DIIHFW PXQLFLSDO ZDWHU XVHUV�
5HFUHDWLRQ ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU FDQ DIIHFW WKH DELOLW\ RI XVHUV WR SDUWDNH LQ
UHFUHDWLRQDO DFWLYLWLHV RQ VXUIDFH ZDWHU ERGLHV LQ WKH %DVLQ�
(QYLURQPHQWDO /DQG 8VHV DQG /DQG 8VHUV ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU PD\
QHJDWLYHO\ DIIHFW WKH IROORZLQJ� QHDU�VWUHDP KDELWDWV IRU SODQW DQG DQLPDO VSHFLHV� LQVWUHDP HFRV\V�
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WHPV� LQFOXGLQJ KDELWDW QHFHVVDU\ IRU UHSURGXFWLRQ� GHYHORSPHQW� DQG PLJUDWLRQ RI ILVK DQG RWKHU
DTXDWLF RUJDQLVPV� WHUUHVWULDO HFRV\VWHPV UHOLDQW RQ VXUIDFH ZDWHU� DQG ZLOGOLIH WKDW UHO\ RQ VXU�
IDFH ZDWHUV DV D IRRG RU ZDWHU VRXUFH� $GGLWLRQDOO\� ORZ IORZ FRQGLWLRQV FDQ UHVXOW LQ LQFUHDVHG
VWUHDP WHPSHUDWXUH WKDW FDQ EH LQKRVSLWDEOH WR DTXDWLF RUJDQLVPV� LQFOXGLQJ DQDGURPRXV ILVK�
/RZ VWUHDPIORZ FDQ DOVR OHDG WR LQFUHDVHG FRQFHQWUDWLRQV RI QXWULHQWV ZKLFK FDQ UHVXOW LQ HXWURSK�
LFDWLRQ�
$GGUHVVLQJ 8QGHVLUDEOH 5HVXOWV 7KDW ([LVWHG 'XULQJ WKH %DVHOLQH 3HULRG �SULRU WR �����
6*0$ UHTXLUHV WKDW D *63 GHVLJQ 60&V WR DYRLG XQGHVLUDEOH UHVXOWV WKDW GLG QRW DOUHDG\ H[LVW
SULRU WR ����� 2SWLRQDOO\� WKH SODQ PD\ DGGUHVV XQGHVLUDEOH UHVXOWV WKDW RFFXUUHG EHIRUH -DQXDU\
�� ���� �&DOLIRUQLD :DWHU &RGH ��������E������ ,Q 6FRWW 9DOOH\� XQGHVLUDEOH UHVXOWV DVVRFLDWHG ZLWK
GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU WKDW KDYH RFFXUUHG VLQFH -DQXDU\ �� ����� KDG DOUHDG\
H[LVWHG IRU �� \HDUV DV RI ����� 1R DGGLWLRQDO XQGHVLUDEOH UHVXOWV KDYH RFFXUUHG VLQFH -DQXDU\ ��
���� �&KDSWHU ������� DQG 7DEOH ���� 7DEOH �� VKRZV WKDW VWUHDP GHSOHWLRQ VLQFH ���� ��� FIV RU
OHVV� KDV QRW H[FHHGHG WKH KLJKHVW VWUHDP GHSOHWLRQ REVHUYHG LQ WKH ���\HDU SHULRG SULRU WR ����
�RYHU �� FIV��
6*0$ DOVR UHTXLUHV WKDW WKH GHVLJQ RI WKH 60& LV FRQVLVWHQW ZLWK H[LVWLQJ ZDWHU ULJKWV DQG UHJ�
XODWLRQV ��� &&5 � �������E������ :LWK UHVSHFW WR WKH LQWHUFRQQHFWHG VXUIDFH ZDWHU 60& LQ WKH
%DVLQ� UHOHYDQW ULJKWV DQG UHJXODWLRQV LQFOXGH �&DQWRU HW DO� ������ WKH ���� 6FRWW 5LYHU $GMXGLFD�
WLRQ� 3RUWHU�&RORJQH :DWHU 4XDOLW\ &RQWURO $FW �1&5:4&% %DVLQ 3ODQ DQG 70'/�� (QGDQJHUHG
6SHFLHV $FW �(6$�� DQG 3XEOLF 7UXVW 'RFWULQH �37'�� 7KHVH SURJUDPV DUH GHVFULEHG LQ &KDSWHU �
DQG EULHIO\ VXPPDUL]HG KHUH DV WKH\ UHODWH WR WKH 60& GHYHORSPHQW�
$GMXGLFDWLRQ� 7KH ���� DGMXGLFDWLRQ GHFUHH GHILQHG DOO JURXQGZDWHU ZLWKLQ DSSUR[LPDWHO\ ����� IW
���� P� IURP WKH PDLQVWHP 6FRWW 5LYHU DV LQWHUFRQQHFWHG WR VXUIDFH ZDWHU DQG DVVLJQHG D ZDWHU
ULJKW WR JURXQGZDWHU SXPSHUV� 7KH *63 LV QRW DOORZHG WR DOWHU ZDWHU ULJKWV� LQFOXGLQJ WKH ����
DGMXGLFDWLRQ LQ WKH %DVLQ� ZKLFK DOORZV ODQGRZQHUV ZLWKLQ WKH $GMXGLFDWHG =RQH WR SXPS JURXQG�
ZDWHU �6XSHULRU &RXUW RI 6LVNL\RX &RXQW\ ������ 6*0$¶V GHILQLWLRQ RI ³EDVLQ´ IRU WKH 6FRWW 9DOOH\
*URXQGZDWHU %DVLQ LV OLPLWHG E\ :DWHU &RGH VHFWLRQV ��������D� DQG �H�� ZKLFK SURYLGH WKDW WKH
SRUWLRQ RI WKH 6FRWW 9DOOH\ %DVLQ ZLWKLQ WKH DUHD LQFOXGHG LQ WKH 6FRWW 5LYHU 6WUHDP 6\VWHP LV QRW
VXEMHFW WR 6*0$�
(6$� 8QGHU WKH (6$� FRKR VDOPRQ RFFXUULQJ LQ WKH 6FRWW 9DOOH\ DUH OLVWHG DV D WKUHDWHQHG VSHFLHV�
&'): KDV SURSRVHG PLQLPXP LQVWUHDP IORZ UHFRPPHQGDWLRQV IRU WKH ILVK� KRZHYHU� WKH 6:5&%
KDV QRW VHW LQVWUHDP IORZ UHTXLUHPHQWV IRU WKH 6FRWW 5LYHU WR GDWH�
3RUWHU�&RORJQH� )RU WKH 6FRWW 5LYHU� WKH 1&5:4&%¶V %DVLQ 3ODQ KDV HVWDEOLVKHG ILVK DQG ZLOGOLIH
EHQHILFLDO XVHV� DQG VHW ZDWHU TXDOLW\ REMHFWLYHV DQG DQ LPSOHPHQWDWLRQ SODQ WR SURWHFW WKHVH XVHV
�6FRWW 5LYHU 70'/ $FWLRQ 3ODQ� 1&5:4&%� ��������
7KH 6FRWW 5LYHU 70'/ $FWLRQ 3ODQ HVWDEOLVKHV D IUDPHZRUN WR VXSSRUW PHHWLQJ ZDWHU TXDOLW\ RE�
MHFWLYHV� 3HUPLWWLQJ DXWKRULW\ LV HVWDEOLVKHG XQGHU WKH 1&5:4%¶V %DVLQ 3ODQ DQG 3RUWHU�&RORJQH�
7KH 70'/ $FWLRQ SODQ HVWDEOLVKHV YROXQWDU\ DQG UHJXODWRU\ SURJUDPV UHODWHG WR ZDWHU TXDOLW\ PDQ�
DJHPHQW DFWLRQV WKDW ZRXOG� DPRQJ RWKHUV� H[SDQG ULSDULDQ VKDGLQJ DQG FRQWURO LUULJDWLRQ UHWXUQ�
IORZV WR VWUHDPV WR SURWHFW VWUHDP WHPSHUDWXUH �FXUUHQWO\ UHJXODWHG XQGHU WKH ���� 6FRWW 5LYHU
70'/ &RQGLWLRQDO :DLYHU RI :DVWH 'LVFKDUJH 5HTXLUHPHQWV�� 7KH 70'/ VWDII UHSRUW KDV LGHQWLILHG
JURXQGZDWHU GLVFKDUJH WR VWUHDPV DV D IDFWRU FRQWUROOLQJ VWUHDP WHPSHUDWXUH DQG D JURXQGZDWHU
VWXG\ SODQ KDV EHHQ FRPSOHWHG�
3RUWHU�&RORJQH �WKURXJK 1&5:4&%¶V %DVLQ 3ODQ DQG XVLQJ WKH 70'/ $FWLRQ 3ODQ� HQFRXUDJHV
ZDWHU XVHUV WR GHYHORS DQG LPSOHPHQW ZDWHU FRQVHUYDWLRQ SUDFWLFHV �VXUIDFH ZDWHU DQG JURXQG�
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ZDWHU� 7DEOH ���� RI WKH 70'/ $FWLRQ SODQ�� +RZHYHU� WKH 70'/ $FWLRQ 3ODQ GRHV QRW LQFOXGH
OHJDO UHTXLUHPHQWV IRU JURXQGZDWHU PDQDJHPHQW DFWLRQV WKDW ZRXOG LQFUHDVH EDVHIORZ DV D WRRO WR
PDLQWDLQ RU LPSURYH FROG VWUHDPIORZ WHPSHUDWXUH FRQGLWLRQV �1&5:4&% ������

3XEOLF 7UXVW 'RFWULQH� $ UHFHQW FRXUW GHFLVLRQ RQ WKH SXEOLF WUXVW GRFWULQH �37'� LGHQWLILHV WKH
&RXQW\ RI 6LVNL\RX DV DQ H[WHQVLRQ RI WKH 6:5&%ZLWK DGPLQLVWUDWLYH UHVSRQVLELOLWLHV IRU SURWHFWLQJ
SXEOLF WUXVW UHVRXUFHV ZKHQ LVVXLQJ JURXQGZDWHU ZHOO SHUPLWV� VSHFLILFDOO\� WKH 6FRWW 5LYHU� 7KH
FRXUW GHFLVLRQ LGHQWLILHV JURXQGZDWHU SXPSLQJ WKDW OHDGV WR VXUIDFH ZDWHU GHSOHWLRQ DV VXEMHFW WR
SXEOLF WUXVW FRQVLGHUDWLRQV� VSHFLILFDOO\� EDODQFLQJ SXEOLF WUXVW UHVRXUFH QHHGV DJDLQVW WKH SXEOLF
LQWHUHVW�

*LYHQ WKH KLVWRU\ RI VWUHDP GHSOHWLRQ DVVRFLDWHG ZLWK JURXQGZDWHU SXPSLQJ RXWVLGH WKH DGMXGLFDWHG
]RQH� 6*0$ GRHV QRW UHTXLUH WKH *6$ WR DGGUHVV XQGHVLUDEOH UHVXOWV DVVRFLDWHG ZLWK GHSOHWLRQ
RI LQWHUFRQQHFWHG VXUIDFH ZDWHU� +RZHYHU� FXUUHQW %DVLQ FRQGLWLRQV LQGLFDWH D QHHG WR LPSURYH
FRQGLWLRQV IRU ILVK� 7KH *63 IXUWKHUV WKDW JRDO� 5HYHUVDO RI VWUHDP GHSOHWLRQ LV RQH DFWLRQ WKDW
FDQ KHOS DFKLHYH WKDW JRDO� 1HLWKHU WKH (6$� 70'/� RU 37' VSHFLI\ PDQGDWRU\ WDUJHWV� PLQLPXP
WKUHVKROGV� RU VSHFLILF SURMHFW UHTXLUHPHQWV� 7KH\ GR QRW XVH� DV 6*0$ GRHV� WKH FRQFHSW RI
³VLJQLILFDQW DQG XQUHDVRQDEOH XQGHVLUDEOH UHVXOWV´ DV DQ DEVROXWH OHJDO PHDVXUH� ,QVWHDG� WDUJHWV�
SURMHFWV� DQG PDQDJHPHQW DFWLRQV WR DGGUHVV VXUIDFH ZDWHU GHSOHWLRQ DUH GHYHORSHG DV SDUW RI D
SURJUDP LPSOHPHQWDWLRQ DQG GHSHQG RQ HQYLURQPHQWDO RXWFRPHV� VFLHQWLILF VWXGLHV� SXEOLF LQWHUHVW
FRQFHUQV DERXW 30$V� DQG EHVW DYDLODEOH WHFKQRORJ\�

7KH *6$ GHVLJQHG WKLV LQWHUFRQQHFWHG VXUIDFH ZDWHU 60& WR EH FRQVLVWHQW ZLWK WKH UHTXLUHPHQWV
RI 6*0$ DQG WKH SURJUDPPDWLF VWUXFWXUHV RI WKH 1&5:4&% %DVLQ 3ODQ �LQFOXGLQJ WKH 70'/
$FWLRQ 3ODQ�� (6$� DQG 37'�

8QGHVLUDEOH 5HVXOWV WR 'HILQH D 0LQLPXP 7KUHVKROG DQG 0HDVXUDEOH 2EMHFWLYHV IRU ,6:V
YHUVXV WKH DVSLUDWLRQDO ³:DWHUVKHG *RDO´
$FFRUGLQJ WR 6*0$ UHJXODWLRQV� ³8QGHVLUDEOH UHVXOWV RFFXU ZKHQ VLJQLILFDQW DQG XQUHDVRQDEOH
HIIHFWV IRU DQ\ RI WKH VXVWDLQDELOLW\ LQGLFDWRUV DUH FDXVHG E\ JURXQGZDWHU FRQGLWLRQV RFFXUULQJ
WKURXJKRXW WKH EDVLQ´ ��� &&5 � �������� )RU WKH LQWHUFRQQHFWHG VXUIDFH ZDWHU VXVWDLQDELOLW\ LQGL�
FDWRU� XQGHVLUDEOH UHVXOWV FRPPRQO\ DULVH IURP KDELWDW FRQGLWLRQV WKDW DUH DIIHFWHG E\ WKH DPRXQW
RI VWUHDPIORZ� DV GHVFULEHG DERYH� +RZHYHU� UHGXFWLRQV LQ VWUHDPIORZ ± HYHQ GXULQJ SHULRGV RI
EDVHIORZ ± DUH QRW LGHQWLFDO WR ³VWUHDP GHSOHWLRQ GXH WR JURXQGZDWHU SXPSLQJ´� 5DWKHU� VWUHDP�
IORZ DQG VWUHDPIORZ FKDQJHV DUH VXEMHFW WR VHYHUDO FRQWULEXWLQJ IDFWRUV DV GHVFULEHG DERYH DQG
LQ &KDSWHU ������� �PRQLWRULQJ RI VXUIDFH ZDWHU GHSOHWLRQ�� )RU LPSURYLQJ VWUHDPIORZ FRQGLWLRQV�
YDULRXV DJHQFLHV DQG 1*2V PDQDJLQJ ZDWHUVKHGV W\SLFDOO\ WDUJHW RQH RU VHYHUDO DVSLUDWLRQDO ³ZD�
WHUVKHG JRDOV´� 7KH 6*0$ XQGHVLUDEOH UHVXOW LV RQO\ RQH RI VHYHUDO FRQWULEXWLQJ PHFKDQLVPV LP�
SDLULQJ WKHVH ZDWHUVKHG JRDOV� 7KH XQGHVLUDEOH UHVXOW WKDW LV UHOHYDQW WR 6*0$ LV WKH VWUHDP
GHSOHWLRQ WKDW FDQ EH DWWULEXWHG WR JURXQGZDWHU SXPSLQJ RXWVLGH RI WKH DGMXGLFDWHG ]RQH WR
WKH GHJUHH LW OHDGV WR VLJQLILFDQW DQG XQUHDVRQDEOH LPSDFWV RQ EHQHILFLDO XVHV RI VXUIDFH
ZDWHU�
,Q DVVHVVLQJ KRZ VWUHDP GHSOHWLRQ UHYHUVDO OHVV WKDQ WKH 07V DQG 02 ZRXOG UHVXOW LQ VLJQLILFDQW
DQG XQUHDVRQDEOH HIIHFWV RQ EHQHILFLDO XVHV RI VXUIDFH ZDWHU� LW LV KHOSIXO WR FRQVLGHU WKH IROORZLQJ
VWDQGDUGV IRU ³VLJQLILFDQW´ DQG ³XQUHDVRQDEOH´� &DVH ODZ FRQFHUQLQJ WKH &DOLIRUQLD (QYLURQPHQWDO
4XDOLW\ $FW �&(4$� GHILQHV D ³6LJQLILFDQW HIIHFW RQ WKH HQYLURQPHQW´ DV ³D VXEVWDQWLDO� RU SRWHQWLDOO\
VXEVWDQWLDO� DGYHUVH FKDQJH LQ WKH HQYLURQPHQW�´ �3XE� 5HVRXUFHV &RGH� � �������

7KHUH LV FRQVLGHUDEOH FDVH ODZ LQWHUSUHWLQJ WKH FRQFHSW RI DQ ³XQUHDVRQDEOH´ XVH RI ZDWHU XQGHU
$UWLFOH ��� 6HFWLRQ � RI WKH &DOLIRUQLD &RQVWLWXWLRQ WKDW LV LQVWUXFWLYH ZKHQ HYDOXDWLQJ WKH UHDVRQ�
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DEOHQHVV RI FRPSHWLQJ XVHV RI ZDWHU� �6HH H�J�� *LQ &KRZ Y� 6DQWD %DUEDUD ������ ��� &DO�
���� �������� 3HDERG\ Y� &LW\ RI 9DOOHMR ������ � &DO��G���� ���� &LW\ RI /RGL Y� (DVW %D\ 0XQ�
8WLOLW\ 'LVW� ������ � &DO��G ���� �������� -RVOLQ Y� 0DULQ 0XQLFLSDO :DWHU 'LVW� ������ �� &DO��G
���� ���� (ULFNVRQ Y� 4XHHQ 9DOOH\ 5DQFK &R� ������ �� &DO�$SS��G���� ��������� 7KHVH FDVHV
HVVHQWLDOO\ VD\ WKDW ZKHWKHU D ZDWHU XVH LV UHDVRQDEOH GHSHQGV RQ WKH FLUFXPVWDQFHV� DQG WKHVH
FLUFXPVWDQFHV FDQ FKDQJH RYHU WLPH� 7KH UHDVRQDEOHQHVV RI JURXQGZDWHU XVH WKDW PD\ FRQWULEXWH
WR VWUHDP GHSOHWLRQ FRXOG GHSHQG RQ D QXPEHU RI FLUFXPVWDQFHV� LQFOXGLQJ WKH EHQHILWV RI SXPSLQJ
JURXQGZDWHU DQG WKH UHVRXUFH LPSDFWV RI SXPSLQJ JURXQGZDWHU�
)XUWKHUPRUH� LQ WKH 6FRWW 9DOOH\� WKH GHILQLWLRQ RI VXUIDFH ZDWHU GHSOHWLRQ GXH WR JURXQGZDWHU SXPS�
LQJ PXVW DFFRXQW IRU WKH MXULVGLFWLRQDO ERXQGDU\ RI WKH ���� DGMXGLFDWLRQ� DV 6*0$ RQO\ DOORZV
UHJXODWLRQ RI WKRVH ZHOOV RXWVLGH RI WKH $GMXGLFDWHG =RQH �:DW� &RGH� � ��������D�������� ,Q
WKH 6*0$ FRQWH[W� WKH *6$¶V HQIRUFHPHQW UHVSRQVLELOLWLHV DUH OLPLWHG WR VWUHDP GHSOHWLRQ GXH WR
JURXQGZDWHU SXPSLQJ RXWVLGH RI WKH $GMXGLFDWHG =RQH� 7KLV LV UHIOHFWHG LQ WKH GHVLJQ RI WKH TXDQ�
WLILFDWLRQ RI VWUHDP GHSOHWLRQ �&KDSWHU ��������� WKH ³QR SXPSLQJ UHIHUHQFH VFHQDULR´ UHIHUV WR QR
SXPSLQJ RXWVLGH RI WKH $GMXGLFDWHG =RQH� 1R SXPSLQJ LQVLGH RI WKH $GMXGLFDWHG =RQH ZRXOG EH D
�YROXQWDU\� 30$ DQG KDV DOVR EHHQ HYDOXDWHG DV D ³ERRNHQG´ 30$ VFHQDULR �$SSHQGL[ ��$��
,Q WKH FRQWH[W RI DVVHVVLQJ 07V IRU WKH ,6: 60&� WKH *6$ KDV GHWHUPLQHG WKDW LW LV UHDVRQDEOH
WR KROG JURXQGZDWHU SURGXFHUV RXWVLGH WKH DGMXGLFDWHG ]RQH �UHJXODWHG E\ WKH *63� WR D PRGHVW
SHUFHQWDJH RI VWUHDP GHSOHWLRQ UHYHUVDO�
:KLOH LWV HQIRUFHPHQW UHVSRQVLELOLWLHV DUH QDUURZO\ IRFXVHG RQ JURXQGZDWHU H[WUDFWLRQ RXWVLGH RI
WKH $GMXGLFDWHG =RQH� WKH *6$¶V FROODERUDWLYH JRDOV DUH EURDGHU WKDQ LWV HQIRUFHPHQW UHVSRQVLELO�
LWLHV DQG LQFOXGH VXSSRUW WRZDUG PHHWLQJ DVSLUDWLRQDO ZDWHUVKHG JRDOV� 7KH *63 VHHNV WR UHIOHFW
WKHVH HIIRUWV LQ WKH GHVLJQ RI WKH PHDVXUDEOH REMHFWLYH IRU LQWHUFRQQHFWHG VXUIDFH ZDWHU�
&RQVHTXHQWO\� IRU WKH VXVWDLQDELOLW\ LQGLFDWRU RI ,QWHUFRQQHFWHG 6XUIDFH :DWHU �,6:�� WKLV *63
PDNHV D GLVWLQFWLRQ EHWZHHQ WKH 8QGHVLUDEOH 5HVXOW �ZKLFK PXVW FRQVLGHU WKH LPSDFWV RQ VXUIDFH
ZDWHU EHQHILFLDO XVHV DWWULEXWDEOH WR JURXQGZDWHU XVH RXWVLGH RI WKH $GMXGLFDWHG =RQH� DQG RYHUDOO
FKDOOHQJHV UHODWHG WR VXUIDFH ZDWHU EHQHILFLDO XVHV WKURXJKRXW WKH ZDWHUVKHG� 7KLV GLVWLQFWLRQ
UHIOHFWV WKH IDFW WKDW 6*0$ FDQ DGGUHVV RQO\ D SRUWLRQ RI WKH ZDWHU VXSSO\ FKDOOHQJHV RI WKH HQWLUH
6FRWW 9DOOH\�
7KH REMHFWLYH RI VHFXULQJ VXIILFLHQWO\ IXQFWLRQDO HQYLURQPHQWDO IORZV KDV EHHQ UHIHUUHG WR DV DQ
DVSLUDWLRQDO ³ZDWHUVKHG JRDO´ LQGLFDWLQJ WKDW DFWLRQ E\ DOO ZDWHU XVHUV LQ WKH ZDWHUVKHG PD\ EH
QHFHVVDU\ WR DFKLHYH LW� 4XDQWLILFDWLRQ RI WKH 02 IRU WKH ,6: VXVWDLQDELOLW\ LQGLFDWRU VXSSRUWV
DFKLHYHPHQW RI WKH DVSLUDWLRQDO ZDWHUVKHG JRDO�
&KRRVLQJ WKH DVSLUDWLRQDO ZDWHUVKHG JRDO LWVHOI DV WKH 02 ZRXOG QRW PHHW UHJXODWLRQV� ':5
UHTXLUHV WKDW WKH PHWULFV XVHG WR TXDQWLI\ DQG PHDVXUH VWUHDP GHSOHWLRQ DQG WR HVWDEOLVK WKH PLQ�
LPXP WKUHVKROG� &KDSWHU �������� PXVW DOVR EH XVHG WR TXDQWLI\ WKH 02 ��� &&5 � �������� ³�E�
PHDVXUDEOH REMHFWLYHV VKDOO EH HVWDEOLVKHG IRU HDFK VXVWDLQDELOLW\ LQGLFDWRU� EDVHG RQ TXDQWLWDWLYH
YDOXHV XVLQJ WKH VDPHPHWULFV DQG PRQLWRULQJ VLWHV DV DUH XVHG WR GHILQH WKH PLQLPXP WKUHVKROGV´�
7KH*6$ VHHNV WR HOHYDWH LWV SULRULW\ IRU EHLQJ DQ DFWLYH SDUWQHU LQ DQ LQWHJUDWHG ZDWHUVKHGPDQDJH�
PHQW SURFHVV LQYROYLQJ PDQ\ FROODERUDWLRQV DQG SDUWQHUVKLSV E\ HPSKDVL]LQJ WKDW WKH 02 KHOSV
VXSSRUW WKLV DVSLUDWLRQDO� LQWHJUDWHG ZDWHUVKHG PDQDJHPHQW JRDO� $V GLVFXVVHG EHORZ LQ &KDSWHU
�������� WKH *6$¶V 02 IRU LQWHUFRQQHFWHG VXUIDFH ZDWHU VXVWDLQDELOLW\ DFFRXQWV IRU 3RUWHU�&RORJQH�
WKH 70'/� WKH 3XEOLF 7UXVW 'RFWULQH� DQG WKH (QGDQJHUHG 6SHFLHV $FW� E\ WDUJHWLQJ VXEVWDQWLDO
VWUHDP GHSOHWLRQ UHYHUVDO LQ RUGHU WR EHQHILW 6FRWW 5LYHU ILVK DQG ZLOGOLIH EHQHILFLDO XVHV�
7R VXPPDUL]H� WKH ,6: 8QGHVLUDEOH 5HVXOW LV QDUURZHU LQ VFRSH WKDQ WKH RYHUDOO ORZ IORZ FKDO�
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OHQJHV LQ WKH 6FRWW 5LYHU VWUHDP QHWZRUN DQG LV GHILQHG DV ³VWUHDP GHSOHWLRQ GXH WR JURXQGZDWHU
H[WUDFWLRQ IURP ZHOOV VXEMHFW WR 6*0$ �L�H�� RXWVLGH RI WKH $GMXGLFDWHG =RQH� WR WKH GHJUHH LW OHDGV
WR VLJQLILFDQW DQG XQUHDVRQDEOH LPSDFWV RQ EHQHILFLDO XVHV RI VXUIDFH ZDWHU�´ ,W LV SURWHFWHG E\
WKH 07 DQG WKH 02� +RZHYHU� *63 LPSOHPHQWDWLRQ LV SDUW RI D EURDGHU� LQWHJUDWHG HIIRUW DFURVV
PXOWLSOH SDUWQHUV DQG SDUWQHUVKLSV WR DGGUHVV RYHUDOO ORZ IORZ FKDOOHQJHV LQ WKH %DVLQ� +HQFH�
WKH PLQLPXP 02 LV RQO\ WKH ORZHVW HQG RI D EURDGHU UDQJH RI GHVLUDEOH VWUHDP GHSOHWLRQ UHYHUVDO
�JUHHQ�VKDGHG DUHD LQ )LJXUH ��� WKDW LV LQFOXVLYH RI WKH DVSLUDWLRQDO ZDWHUVKHG JRDO�

,GHQWLI\LQJ 8QGHVLUDEOH 5HVXOWV IRU 3XUSRVHV RI 6HWWLQJ D 0LQLPXP 7KUHVKROG
7KH*6$ GHFLGHG WKDW TXDQWLILFDWLRQ RI VWUHDP GHSOHWLRQ WKDW FRQVWLWXWHV WKH 8QGHVLUDEOH 5HVXOW GH�
SHQGV RQ WKH UHVXOWV RI D EDODQFLQJ WHVW EHWZHHQ SXEOLF WUXVW QHHGV �HQYLURQPHQWDO LPSURYHPHQWV�
DQG WKH SXEOLF LQWHUHVWV�

,Q SXEOLF PHHWLQJV� WKH 6FRWW *6$ $GYLVRU\ &RPPLWWHH �$&� HYDOXDWHG WKH IORZ EHQHILWV DQG WKH
SXEOLF LQWHUHVW LPSDFWV RI YDULRXV 30$V� 7KH $& GHWHUPLQHG WKDW� EDVHG RQ WKH GLYHUVH DUUD\ RI
30$V WKDW FRXOG EH LPSOHPHQWHG LQ WKH 6FRWW 9DOOH\� LW ZRXOG EH UHDVRQDEOH WR XQGHUWDNH VRPH
FRPELQDWLRQ RI 30$V WR UHGXFH VWUHDP GHSOHWLRQ ZKLOH H[SRVLQJ VWDNHKROGHUV WR UHDVRQDEOH HFR�
QRPLF FRVWV�

7KH FRPPLWWHH FRQVLGHUHG ERWK� LQIRUPDWLRQ SURYLGHG RQ SURWHFWLQJ HQYLURQPHQWDO EHQHILFLDO XVHV
DQG XVHUV� DQG LQIRUPDWLRQ SURYLGHG RQ WKH SXEOLF LQWHUHVWV RI WKH %DVLQ�

� (QYLURQPHQWDO %HQHILFLDO 8VHV DQG 8VHUV� 'HWDLOHG ELRORJLFDO DVVHVVPHQWV UHODWLQJ VSHFLILF
LQVWUHDP IORZV� IXQFWLRQDO IORZ HOHPHQWV� RU KDELWDW WR VSHFLILF ELRORJLFDO RXWFRPHV DUH QRW
DYDLODEOH �&KDSWHU ��� +RZHYHU� WKH DGYLVRU\ FRPPLWWHH FRQVLGHUHG WKH PLQLPXP LQVWUHDP
IORZ UHTXLUHPHQWV SURSRVHG E\ &'): ������ DQG WKH GURXJKW LQVWUHDP IORZ UHTXLUHPHQWV
SURSRVHG E\ &'): LQ ���� �������

± 7KH HFRQRPLF YDOXH RI WKH HQYLURQPHQWDO EHQHILWV DFKLHYHG VSHFLILFDOO\ IURP 6FRWW 5LYHU
IORZV UHFRPPHQGHG E\ &'): LV FXUUHQWO\ XQNQRZQ� .UXVH DQG 6FKRO] ������ SURYLGH
DQ DQDO\VLV RI HQYLURQPHQWDO HFRQRPLF EHQHILWV IURP .ODPDWK 5LYHU GDP UHPRYDO �IRU D
VXPPDU\� VHH $SSHQGL[ ��'� &KDSWHU �����

± 7KH $GYLVRU\ &RPPLWWHH FRQVLGHUHG D ZLGH UDQJH RI 30$ VFHQDULRV DQG K\SRWKHWLFDO
VFHQDULRV WR DVVHVV WKHLU HQYLURQPHQWDO RXWFRPH� $PRQJ WKH VFHQDULRV FRQVLGHUHG� QRQH
FRQVLVWHQWO\ DFKLHYH WKH SURSRVHG &'): LQVWUHDP IORZV �$SSHQGL[ ��$�� $PRQJ WKH VLP�
XODWHG VFHQDULRV� VFHQDULRV ZLWK DQ RXWFRPH WKDW ZRXOG FRPH FORVHVW WR WKH SURSRVHG
PLQLPXP LQVWUHDP IORZ UHTXLUHPHQWV LQFOXGH WKRVH WKDW HLWKHU DEDQGRQ DOO JURXQGZDWHU
SXPSLQJ LQVLGH DQG RXWVLGH WKH DGMXGLFDWHG ]RQH �$SSHQGL[ ��$� SDJH ��� RU FRPSOHWHO\
DEDQGRQ ERWK JURXQGZDWHU DQG VXUIDFH ZDWHU LUULJDWLRQ LQ WKH %DVLQ �$SSHQGL[ ��$� SDJH
����

� 3XEOLF ,QWHUHVWV LQ WKH %DVLQ DQG 6LVNL\RX &RXQW\� 7KH HFRQRPLF LPSDFW RI YDULRXV GHJUHHV
RI SHUPDQHQW LUULJDWLRQ FXUWDLOPHQW KDYH EHHQ HYDOXDWHG WKURXJK DQ HFRQRPLF DQDO\VLV DQG
SUHVHQWHG WR WKH $GYLVRU\ &RPPLWWHH �$SSHQGL[ ��'��

± 2I WKH HFRQRPLF VFHQDULRV FRQVLGHUHG� 6FHQDULR �F �³$OO DOIDOID DQG SDVWXUH DUH IDOORZHG
E\ ���� ZLWK QR DELOLW\ WR UH�RSHUDWLRQDOL]H ODQG DQG ZDWHU XVH UHGXFWLRQV ZLWK RWKHU
FURSV�´� PRVW FORVHO\ UHSUHVHQWV WKH SHUPDQHQW FXUWDLOPHQWV RI DOO %DVLQ JURXQGZDWHU
XVH RU DOO %DVLQ JURXQGZDWHU DQG VXUIDFH ZDWHU XVH WKDW ZRXOG EH QHHGHG WR DFKLHYH
&'): UHFRPPHQGHG LQVWUHDP IORZ� 7KH HFRQRPLF LPSDFW RI VFHQDULR �F IRU WKH 6FRWW
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9DOOH\ %DVLQ LV ��� PLOOLRQ LQ WRWDO DQQXDO ORVW RXWSXW DQG ��� PLOOLRQ LQ WRWDO DQQXDO ORVW
µYDOXH DGGHG¶� OHDGLQJ WR DQ HVWLPDWHG ��� ORVW MREV �7DEOH �� LQ $SSHQGL[ ��'��

± 7KH HFRQRPLF LPSDFW RI VFHQDULR � �³7RWDO DJULFXOWXUDO ZDWHU XVH FXWEDFN E\ ���� DQG
PRGHO JLYHQ IOH[LELOLW\ WR RSWLPL]H GLVWULEXWLRQ RI FXWEDFNV DFURVV LQGLYLGXDO FURSV�´� IRU
WKH 6FRWW 9DOOH\ %DVLQ LV �� PLOOLRQ LQ WRWDO DQQXDO ORVW RXWSXW DQG ���� PLOOLRQ LQ WRWDO
DQQXDO ORVW µYDOXH DGGHG¶� OHDGLQJ WR DQ HVWLPDWHG �� ORVW MREV �7DEOH �� LQ $SSHQGL[ ��'��

&RQVLGHULQJ WKLV DQDO\VLV DQG WKH SUHVHQFH RI PXOWLSOH 'LVDGYDQWDJHG &RPPXQLWLHV LQ WKH %DVLQ�
WKH $& DQG *6$ IRXQG WKDW WKH LQVWUHDP IORZV LGHQWLILHG E\ &'): WR SURWHFW HQYLURQPHQWDO XVHV
DQG XVHUV GLG QRW UHDVRQDEO\ EDODQFH SXEOLF LQWHUHVW DQG HQYLURQPHQWDO FRQVLGHUDWLRQV� ,W ZRXOG
DOVR EH RXWVLGH WKH *6$¶V OHJDO DXWKRULW\ WR LPSOHPHQW WR WKH GHJUHH DFKLHYHPHQW RI WKRVH IORZV
ZRXOG UHTXLUH FXUWDLOPHQWV IURP DGMXGLFDWHG XVHUV RU VXUIDFH ZDWHU GLYHUWHUV�

1RQHWKHOHVV� EDVHG RQ WKLV DVVHVVPHQW RI UHDVRQDEOHQHVV E\ WKH $&� WKH *6$ GHFLGHG WR LP�
SOHPHQW 30$V WR UHGXFH FXUUHQW UDWHV RI VWUHDP GHSOHWLRQ GXH WR JURXQGZDWHU XVH LQ ZHOOV ZLWKLQ
WKH *6$¶V MXULVGLFWLRQ� 7KLV ZRXOG DGGUHVV 8QGHVLUDEOH 5HVXOWV H[LVWLQJ LQ ���� DQG FRQWLQXLQJ WR
H[LVW WRGD\�

4XDQWLWDWLYH 0HWULF IRU 3XUSRVHV RI 6HWWLQJ D 0LQLPXP 7KUHVKROG DQG 0HDVXUDEOH 2EMHFWLYH
7KH UHGXFWLRQ LQ VWUHDP GHSOHWLRQ LV UHIHUUHG WR DV ³VWUHDP GHSOHWLRQ UHYHUVDO´� ³&XUUHQW UDWHV´
RI VWUHDP GHSOHWLRQ DUH ³PHDVXUHG´ XVLQJ 69,+0 �VHH &KDSWHU �������� DV WKH VWUHDP GHSOHWLRQ
UDWHV GXH WR JURXQGZDWHU SXPSLQJ RXWVLGH RI WKH $GMXGLFDWHG =RQH� 7KHVH UDWHV FDQQRW EH GLUHFWO\
PHDVXUHG ZLWK ILHOG LQVWUXPHQWV IRU WKH UHDVRQV GLVFXVVHG LQ &KDSWHU ��������

&KDSWHU ������� GHVFULEHV KRZ VWUHDP GHSOHWLRQ UHYHUVDO GXH WR D 30$ LV PHDVXUHG E\ FRPSDULQJ
D 30$ VFHQDULR DJDLQVW D %$8 VFHQDULR� 7KDW VHFWLRQ DOVR H[SODLQV WKDW WKH FRPSDULVRQ LQFOXGHV
VHYHUDO PHWULFV� UHDGLO\ DYDLODEOH IURP WKH 69,+0 VLPXODWLRQV� 0HWULFV WKDW WKH $& KDV FRQVLGHUHG
LQ LWV GHOLEHUDWLRQV LQFOXGH�

� GDWHV RI WKH VSULQJ IORZ UHFHVVLRQ �GDWH ZKHQ VLPXODWHG 6FRWW 5LYHU IORZV DW WKH )RUW -RQHV
JDXJH IDOO EHORZ� �� FIV� �� FIV� �� FIV� RU �� FIV�

� VLPXODWHG PRQWKO\ EDVHIORZ DW WKH )RUW -RQHV JDXJH >LQ FIV@ GXULQJ WKH VXPPHU DQG IDOO
� GDWHV RI WKH IDOO IOXVK IORZ �GDWHV DIWHU ZKLFK VLPXODWHG 6FRWW 5LYHU IORZV DW WKH )RUW -RQHV
JDXJH UHDFK DW OHDVW �� FIV� �� FIV� �� FIV� RU �� FIV�

'LIIHUHQFHV EHWZHHQ 30$ VFHQDULRV DQG WKH %$8 VFHQDULR IRU WKH DERYH WKUHH PHWULFV KDYH EHHQ
FRPSLOHG LQ $SSHQGL[ ��$ �ZLWK HOHFWURQLF YHUVLRQV RI GHWDLOHG VSUHDGVKHHW WDEOHV DYDLODEOH LQ
'LJLWDO $SSHQGLFHV ��$�� DQG ��$���� 7KH GRFXPHQWV SURYLGH LQ VRPH GHWDLO \HDU� DQG PRQWK�
VSHFLILF VWUHDP GHSOHWLRQ UHYHUVDO IRU D VSHFLILF 30$ IRU WKH ���\HDU SHULRG IURP ���� � �����
)RU SXUSRVHV RI TXDQWLWDWLYHO\ FRPPXQLFDWLQJ HDFK 30$¶V FRPSOH[ VWUHDP GHSOHWLRQ UHYHUVDO� LW
LV KHUH UHSUHVHQWHG E\ D VLQJOH UHSUHVHQWDWLYH QXPEHU WKDW IRFXVHV RQ WKH FULWLFDO ORZ�IORZ SHULRG
RI 6HSWHPEHU±1RYHPEHU� WKH ���\HDU DYHUDJH ³5HODWLYH 30$ 'HSOHWLRQ 5HYHUVDO´ �PHDVXUHG LQ
SHUFHQW�� DV GHILQHG LQ &KDSWHU �������� ZLWK UHVSHFW WR VLPXODWHG PRQWKO\ 6FRWW 5LYHU IORZ DW WKH
)RUW -RQHV JDXJH LQ 6HSWHPEHU� 2FWREHU� DQG 1RYHPEHU�

,Q VXPPDU\� WKH PLQLPXP WKUHVKROG �DQG PHDVXUDEOH REMHFWLYH� LV VHW DV WKH DPRXQW RI VWUHDP
GHSOHWLRQ UHYHUVDO DFKLHYHG E\ RQH RU DQ HTXLYDOHQW VHW RI PXOWLSOH PLQLPXP UHTXLUHG 30$V WR
PHHW WKH LQWHQW RI 6*0$ �QR DGGLWLRQDO XQGHVLUDEOH UHVXOWV� DQG WR IXUWKHU 3RUWHU�&RORJQH DQG
WKH 37' �VRPH UHYHUVDO RI H[LVWLQJ XQGHVLUDEOH UHVXOWV�� 7KH VWUHDP GHSOHWLRQ UHYHUVDO HIIHFWV RI
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30$V DQG FRPELQDWLRQV RI 30$V ZHUH HYDOXDWHG XVLQJ WKH 69,+0 DQG WKH IXOO SRUWIROLR RI UHVXOWV LV
GLVFXVVHG LQ &KDSWHU � DQG $SSHQGL[ ��$� 7KLV IUDPHZRUN IRU WKH PLQLPXP WKUHVKROG LV FRQVLVWHQW
ZLWK �� &&5 �������F����� ZKLFK �$� VSHFLILHV WKH XVH RI PRGHOV WR PHDVXUH VWUHDP GHSOHWLRQ� �%�
LPSOLHV WKDW FRQVLGHUDWLRQ RI LPSDFWV RQ EHQHILFLDO XVHV DQG XVHUV RI LQWHUFRQQHFWHG VXUIDFH ZDWHU
QHFHVVDU\� EXW �&� GRHV QRW UHTXLUH WKDW VWUHDPIORZ LWVHOI LV XVHG WR VHW WKH PLQLPXP WKUHVKROG�
WULJJHUV� RU LQWHULP WDUJHWV�

�������� 0LQLPXP 7KUHVKROGV

%DVHG RQ GHOLEHUDWLRQV RI WKH $&� D FRPELQDWLRQ RI 0DQDJHG $TXLIHU 5HFKDUJH �0$5� LQ WKH ZLQWHU
�-DQXDU\ WKURXJK 0DUFK� DQG ,Q�/LHX 5HFKDUJH �,/5� LQ WKH VSULQJ �$SULO XQWLO -XQH�� RQ GD\V ZKHQ
VWUHDPIORZ� DERYH &'): LQWHULP LQVWUHDP IORZ FULWHULD LV DYDLODEOH DIWHU PHHWLQJ VXUIDFH ZDWHU
GHOLYHULHV RQ ����� FRPELQHG DFUHV RI DFWLYH DOIDOID DQG SDVWXUH ZDV FRQVLGHUHG WR EH D ³JXLGLQJ´
VFHQDULR WR GHILQH WKH PLQLPXP DPRXQW RI VWUHDP GHSOHWLRQ UHYHUVDO VHW DV WKH PLQLPXP WKUHVKROG�

7KH 0$5�,/5 VFHQDULRV� RQFH IXOO\ LPSOHPHQWHG� SURYLGH D UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO WKDW
DYHUDJHV ��� GXULQJ 6HSWHPEHU±1RYHPEHU XQGHU ����±���� FOLPDWH FRQGLWLRQV� DV PHDVXUHG
E\ WKH 69,+0 PRQLWRULQJ WRRO� ,Q RWKHU ZRUGV� VWUHDP GHSOHWLRQ LV UHGXFHG� RQ DYHUDJH� WR ���
RI VWUHDP GHSOHWLRQ XQGHU EXVLQHVV�DV�XVXDO� $SSHQGL[ ��$ SURYLGHV GHWDLOHG PRQWKO\ GDWD IRU DOO
PRQWKV LQ ����±����� LQFOXGLQJ UHODWLYH DQG DEVROXWH VWUHDP GHSOHWLRQ UHYHUVDO DQG UHODWLYH DQG
DEVROXWH UHPDLQLQJ VWUHDP GHSOHWLRQ� ,W DOVR SURYLGHV LQIRUPDWLRQ RQ WKH FKDQJH LQ WLPLQJ RI VSULQJ
UHFHVV DQG IDOO SXOVH IORZV HDFK \HDU�

$GYLVRU\ &RPPLWWHH GLVFXVVLRQV IXUWKHU OHDG WR WKH FRQFOXVLRQ WKDW WKH LPSOHPHQWDWLRQ RI PXOWL�
SOH 30$V LV GHVLUHG RYHU LPSOHPHQWDWLRQ RI D VLQJOH 30$� ,PSOHPHQWDWLRQ RI WKH 0$5�,/5 VFH�
QDULR� ZLWKRXW FRQVLGHUDWLRQ RI RWKHU DFWLRQV WR LQFUHDVH LQVWUHDP IORZV� ZDV FRQVLGHUHG DPELWLRXV�
7KH $GYLVRU\ &RPPLWWHH DJUHHG WKDW D SRUWIROLR RI 30$V WKDW LQFOXGHV VRPH 0$5� VRPH ,/5� LQ�
FUHDVHG LUULJDWLRQ HIILFLHQFLHV� FRQVHUYDWLRQ HDVHPHQWV� KDELWDW LPSURYHPHQWV �H�J�� EHDYHU GDP
DQDORJV�� FURS FKDQJHV� DQG RWKHU 30$V �VHH &KDSWHU �� UHSUHVHQWV D SUHIHUDEOH DQG PRUH UH�
DOLVWLF DSSURDFK WR PHHWLQJ WKH PLQLPXP WKUHVKROG VHW IRU WKLV VXVWDLQDELOLW\ LQGLFDWRU� :LWK WKHVH
FRQVLGHUDWLRQV� WKH $GYLVRU\ &RPPLWWHH FKRVH WR VHW DQ RSHUDWLRQDOO\ IOH[LEOH PLQLPXP WKUHVKROG�

7KH PLQLPXP WKUHVKROG LV DQ\ SRUWIROLR RI 30$V WKDW DFKLHYHV DQ LQGLYLGXDO PRQWKO\ VWUHDP
GHSOHWLRQ UHYHUVDO VLPLODU WR� EXW QRW QHFHVVDULO\ LGHQWLFDO WR� WKH VWUHDP GHSOHWLRQ UHYHUVDO
DFKLHYHG E\ WKH VSHFLILF 0$5�,/5 VFHQDULR SUHVHQWHG WR WKH $GYLVRU\ &RPPLWWHH �7DEOH ����
7KH DYHUDJH VWUHDP GHSOHWLRQ UHYHUVDO RI WKH LPSOHPHQWHG 30$V GXULQJ 6HSWHPEHU±1RYHPEHU
PXVW H[FHHG ��� RI WKH GHSOHWLRQ FDXVHG E\ JURXQGZDWHU SXPSLQJ IURP RXWVLGH WKH DGMXGL�
FDWHG ]RQH LQ ���� DQG WKHUHDIWHU� ZKHUH GHSOHWLRQ LV GHILQHG E\ WKH 69,+0 ³QR�SXPSLQJ RXWVLGH
WKH DGMXGLFDWHG ]RQH VFHQDULR �´ GHVFULEHG LQ WKH DSSHQGL[� 7KH DYHUDJH UHPDLQLQJ VWUHDP GH�
SOHWLRQ GXULQJ 6HSWHPEHU±1RYHPEHU WKHUHIRUH PXVW QRW H[FHHG ��� RI WKDW DFKLHYHG XQGHU WKH
%$8 VFHQDULR�

7KH DYHUDJH �UHODWLYH� VWUHDP GHSOHWLRQ UHYHUVDO� WKH DYHUDJH UHPDLQLQJ VWUHDP GHSOHWLRQ� DQG DOO
RWKHU ³PHDVXUDEOH´ RXWFRPHV WR EH H[SHFWHG IURP 30$ LPSOHPHQWDWLRQ DUH REWDLQHG WKURXJK ORQJ�
WHUP 69,+0 VLPXODWLRQV HQFRPSDVVLQJ DW OHDVW �� \HDUV RI DFWXDO FOLPDWH FRQGLWLRQV �VHH &KDSWHU
��������� %HFDXVH 69,+0 LV WKH ³PHDVXUHPHQW WRRO´� WKH H[SHFWHG RXWFRPH RI D 30$ RU FRPEL�
QDWLRQ RI 30$V FDQ EH REWDLQHG IURP VLPXODWLRQ� ZLWKRXW ZDLWLQJ IRU WKH DFWXDO LPSOHPHQWDWLRQ RI
30$V DQG VXEVHTXHQW REVHUYDWLRQ RYHU D ORQJ WLPH SHULRG� )RU WKH VLPXODWLRQ ³PHDVXUHPHQW´�
WKH WLPH VHULHV RI UHFHQW FOLPDWH FRQGLWLRQV WKDW KDYH DFWXDOO\ RFFXUUHG LQ WKH 6FRWW 9DOOH\ �D ZLGH

���



6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

UDQJH RI FOLPDWH FRQGLWLRQV�� DQG WKH GHVLJQ RI WKH 30$ SURYLGH WKH UHTXLUHG PRGHO LQSXW� 7KH
DVVHVVPHQW DQG LPSURYHPHQW SURFHVV IRU 69,+0 ³PHDVXUHPHQWV´� DOVR GHVFULEHG LQ &KDSWHU
�������� HQVXUHV WKDW 69,+0 UHPDLQV WKH DSSURSULDWH WRRO IRU GHWHUPLQLQJ 30$ RXWFRPHV� HYHQ
XQGHU IXWXUH FOLPDWH DQG %DVLQ FRQGLWLRQV�

6LQFH WKH PLQLPXP WKUHVKROG UHIOHFWV D UHYHUVDO RI DQ H[LVWLQJ XQGHVLUDEOH UHVXOW� WKH PDQDJHPHQW
³JOLGH�SDWK´ �VRPHWLPHV FRQVLGHUHG IRU WKH JUDGXDO HOLPLQDWLRQ RI ZDWHU OHYHO GHFOLQH LQ EDVLQV
LQ RYHUGUDIW� LV LQVWHDG D ³FOLPELQJ�SDWK´ IRU WKLV LQWHUFRQQHFWHG VXUIDFH ZDWHU 60&� D JUDGXDO
LQFUHDVH LQ WKH PLQLPXP UHTXLUHG VWUHDP GHSOHWLRQ UHYHUVDO �DQG JUDGXDO GHFUHDVH LQ WKH PD[L�
PXP DOORZDEOH UHPDLQLQJ VWUHDP GHSOHWLRQ� RYHU WLPH� 'XH WR WKH FOLPELQJ�SDWK� WKH PLQLPXP
WKUHVKROG RI ��� VWUHDP GHSOHWLRQ UHYHUVDO RQO\ EHFRPHV HQIRUFHDEOH XQGHU 6*0$ LQ ����
DQG WKHUHDIWHU� ZKHQ VXVWDLQDEOH FRQGLWLRQV PXVW EH DFKLHYHG�
$ORQJ WKH ³FOLPELQJ�SDWK´ RI WKH LQWHULP WZHQW\�\HDU SHULRG� WKH *63 VHWV PLOHVWRQHV WKDW HQVXUH
WKDW WKH *6$ FDQ PHHW DQG H[FHHG 07 FRQGLWLRQV E\ ����� 7KH PLOHVWRQHV WRZDUG WKH ILQDO 07
LPSOHPHQWDWLRQ LQ ���� DQG WKHUHDIWHU DUH�

� ����� 30$V KDYH EHHQ LPSOHPHQWHG WKDW \LHOG DYHUDJH UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO RI
DW OHDVW �� �UHPDLQLQJ VWUHDP GHSOHWLRQ� QR PRUH WKDQ ��� RI %$8��

� ����� 30$V KDYH EHHQ LPSOHPHQWHG WKDW \LHOG DYHUDJH UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO RI
DW OHDVW ��� �UHPDLQLQJ VWUHDP GHSOHWLRQ� QR PRUH WKDQ ��� RI %$8��

� ����� 30$V KDYH EHHQ LPSOHPHQWHG WKDW \LHOG DYHUDJH UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO RI
DW OHDVW ��� �WKH ���� 07� UHPDLQLQJ VWUHDP GHSOHWLRQ� QR PRUH WKDQ ��� RI %$8��

� ����� 30$V KDYH EHHQ LPSOHPHQWHG WKDW H[FHHG WKH ���� 07 DQG VKRZ SURJUHVV WRZDUG
PHHWLQJ WKH PHDVXUDEOH REMHFWLYH�

%\ VHWWLQJ D PLOHVWRQH WR DFKLHYH 07 FRQGLWLRQV QR ODWHU WKDQ ����� ILYH \HDUV SULRU WR WKH GDWH VHW
IRU WKH 07 GHHPHG WR UHIOHFW VXVWDLQDEOH JURXQGZDWHU FRQGLWLRQV� WKH *63 SURYLGHV D UHDVRQDEOH
³FOLPELQJ�SDWK´ WRZDUG D PHDVXUDEOH REMHFWLYH WKDW H[FHHGV WKH 07 DQG DFKLHYHV WKH VXVWDLQDELOLW\
JRDO� 'XULQJ WKH LQWHULP SHULRG� WKH *6$ ZLOO XVH PLOHVWRQHV WR GHPRQVWUDWH WKDW WKH *6$ LV
RQ D SDWK WR FRPSOLDQFH ZLWK WKH ���� 0LQLPXP 7KUHVKROG ��� &&5 6HFWLRQ ������F������
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7DEOH ��� $YHUDJH RI GDLO\ VLPXODWHG VWUHDP GHSOHWLRQ �FIV� GXH WR JURXQGZDWHU SXPSLQJ RXWVLGH
RI WKH DGMXGLFDWHG ]RQH� E\ FDOHQGDU \HDU� 6WUHDP GHSOHWLRQ ZDV FRPSXWHG XVLQJ 69,+0� E\
FRPSDULQJ WKH EDVH FDVH VFHQDULR �FDOLEUDWHG KLVWRULF PRGHO� DJDLQVW D VFHQDULR� IRU WKH VDPH
VLPXODWLRQ SHULRG� LQ ZKLFK QR JURXQGZDWHU SXPSLQJ RFFXUUHG RXWVLGH WKH DGMXGLFDWHG ]RQH� 'DLO\
VWUHDP GHSOHWLRQ >FIV@ LV WKH GLIIHUHQFH LQ VLPXODWHG VWUHDPIORZ DW WKH )RUW -RQHV JDXJH EHWZHHQ
WKH QR�JURXQGZDWHU SXPSLQJ VFHQDULR �JHQHUDOO\ PRUH IORZ� DQG WKH EDVH VFHQDULR �JHQHUDOO\ OHVV
IORZ�� 6WUHDP GHSOHWLRQ GXH WR JURXQGZDWHU SXPSLQJ LV FXUUHQWO\ QRW DYDLODEOH IRU SHULRGV DIWHU
����� 69,+0 ZLOO EH UHJXODUO\ XSGDWHG GXULQJ WKH *63 LPSOHPHQWDWLRQ WR UHIOHFW PRUH FXUUHQW
FRQGLWLRQV�
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7DEOH ��� 3HUFHQW DQG DYHUDJH IORZUDWH �FIV� RI 7RWDO 6WUHDP 'HSOHWLRQ �GXH WR JURXQGZDWHU SXPS�
LQJ LQ ZHOOV RXWVLGH RI WKH $GMXGLFDWHG =RQH�� IURP 6HS � WR 1RY ��� UHYHUVHG E\ WKH ³JXLGLQJ´
PLQLPXP 30$� 0DQDJHG $TXLIHU 5HFKDUJH DQG ,Q�/LHX 5HFKDUJH �0$5 DQG ,/5�� FDWHJRUL]HG E\
ZDWHU \HDU W\SH� DQG DGMXVWHG WR WKH ILQDO ���� PLQLPXP WKUHVKROG RI �� SHUFHQW� :DWHU \HDU W\SH
LV EDVHG RQ TXDUWLOHV RI WRWDO IORZ UHFRUGHG DW WKH )RUW -RQHV 86*6 IORZ JDXJH� ZDWHU \HDUV �����
���� �ZKHUH ZDWHU \HDUV VWDUW 2FW ��� ,0 LQGLFDWHV ,QWHULP 0LOHVWRQH� LQ XQLWV RI 3HUFHQW 'HSOHWLRQ
5HYHUVHG E\ 30$V� E\ ZDWHU \HDU W\SH�

:DWHU
<HDU
7\SH

<HDUV ���� 0LQL�
PXP 7KUHVK�
ROG IRU 7RWDO
'HSOHWLRQ 5H�
YHUVHG� 6HS
��1RY �� �FIV�

$YHUDJH
'HSOHWLRQ
5HYHUVHG�
6HS�1RY
�FIV�
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URXQGZ

DWHU6XVWDLQDELOLW\
3ODQ

)LJXUH ��� &RQFHSWXDO RXWOLQH RI WKH VXVWDLQDEOH PDQDJHPHQW FULWHULD IRU LQWHUFRQQHFWHG VXUIDFH ZDWHU �UHYHUVDO RI VWUHDP GHSOHWLRQ
GXH WR JURXQGZDWHU SXPSLQJ�� &XUUHQW %DVLQ FRQGLWLRQV LQGLFDWH D QHHG WR LPSURYH FRQGLWLRQV IRU ILVK DQG WKH *63 IXUWKHUV WKDW JRDO�
5HYHUVDO RI VWUHDP GHSOHWLRQ LV RQH DFWLRQ WKDW FDQ KHOS DFKLHYH WKDW JRDO� 7KH PLQLPXP WKUHVKROG IRU VWUHDP GHSOHWLRQ UHYHUVDO LV
KLJKHU WKDQ FXUUHQW RU UHFHQW KLVWRULF FRQGLWLRQV� 7KH PLQLPXP WKUHVKROG GHHPHG WR UHIOHFW VXVWDLQDEOH FRQGLWLRQV ZLOO EH HIIHFWLYH
IURP ���� RQZDUG� 3ULRU WR ����� LQWHULP PLOHVWRQHV DUH VHW IRU ����� ����� DQG ����� 7KH LQWHULP PLOHVWRQH IRU ���� LV HTXDO
WR WKH ���� PLQLPXP WKUHVKROG� 7KH PHDVXUDEOH REMHFWLYH UHSUHVHQWV D SHUFHQWDJH RI VWUHDP GHSOHWLRQ UHYHUVDO WKDW H[FHHGV WKH
UHDVRQDEOH PDUJLQ RI RSHUDWLRQDO IOH[LELOLW\ IRU LPSURYLQJ RYHUDOO FRQGLWLRQV LQ WKH EDVLQ� *UDSKLF PRGLILHG IURP &DOLIRUQLD ':5� 'UDIW
6XVWDLQDEOH 0DQDJHPHQW &ULWHULD %03� 1RYHPEHU ����� )LJXUH ��%�
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�������� 0HDVXUDEOH 2EMHFWLYHV

0RUH WKDQ DQ\ RWKHU VXVWDLQDEOH PDQDJHPHQW FULWHULD EHVLGHV ZDWHU TXDOLW\� WKH LQWHUFRQQHFWHG
VXUIDFH ZDWHU 60& LV WLJKWO\ OLQNHG WR WKH ZDWHU PDQDJHPHQW HIIRUWV RXWVLGH GLUHFW JURXQGZDWHU
PDQDJHPHQW� 0DQDJLQJ WKH LQWHUFRQQHFWHG VXUIDFH ZDWHU 60& LV SDUW RI D EURDGHU ZDWHUVKHG
SRUWIROLR RI SURMHFWV DQG PDQDJHPHQW DFWLRQV WKDW HQJDJHV PXOWLSOH IHGHUDO� VWDWH� DQG ORFDO DJHQ�
FLHV� 1*2V� DQG YROXQWHHU JURXSV� 7R EH VXFFHVVIXO� LPSOHPHQWDWLRQ RI WKH *63 IRU LQWHUFRQQHFWHG
VXUIDFH ZDWHU PXVW EH FORVHO\ LQWHJUDWHG ZLWK WKHVH EURDGHU� FROODERUDWLYH ZDWHU PDQDJHPHQW HI�
IRUWV� 7R DUWLFXODWH WKH LQWHJUDWHG ZDWHU PDQDJHPHQW FKDUDFWHULVWLF RI WKLV 60&� WKH 0HDVXUDEOH
2EMHFWLYH LV FRQVLGHUHG WR EH SDUW RI WKH RYHUDOO� DVSLUDWLRQDO ³ZDWHUVKHG JRDO´� 7KH ZDWHUVKHG
JRDO FRQVWLWXWHV D PDQDJHPHQW REMHFWLYH FRYHULQJ DOO FRQVXPSWLYH ZDWHU XVHV DV ZHOO DV ODQG
PDQDJHPHQW LQ WKH 6FRWW 9DOOH\ %DVLQ DQG LWV VXUURXQGLQJ ZDWHUVKHG� %HFDXVH WKH *6$ KDV QR
OHJDO DXWKRULW\ RYHU VRPH RI WKHVH XVHV� FROODERUDWLRQ ZLWK VXUIDFH ZDWHU XVHUV LQ WKH %DVLQ� ZLWK
XSODQG ODQG PDQDJHUV� DQG ZLWK JURXQGZDWHU XVHUV LQ WKH $GMXGLFDWHG =RQH� DV ZHOO DV ZLWK ORFDO
RUJDQL]DWLRQV DQG VWDWH DQG IHGHUDO DJHQFLHV ZLOO EH QHFHVVDU\ WR ZRUN WRZDUGV WKH DVSLUDWLRQDO
ZDWHUVKHG JRDO�

,W LV ZRUWK QRWLQJ WKDW WKH *63 UHJXODWLRQV DOORZ WKH *6$ WR FRQVLGHU XVLQJ WKH 02 DV DQ DV�
SLUDWLRQDO JRDO E\ VHWWLQJ D 02 WKDW H[FHHGV WKH UHDVRQDEOH PDUJLQ RI RSHUDWLRQDO IOH[LELOLW\ IRU
LPSURYLQJ RYHUDOO FRQGLWLRQV LQ WKH EDVLQ ��� &&5 �������J���� EXW WKLV LV QRW UHTXLUHG� 1RWKLQJ LQ
6*0$ RWKHUZLVH SUHFOXGHV GLVFXVVLRQ RI ³DVSLUDWLRQDO´ JRDOV�

&RQVLVWHQW ZLWK WKH PHWULFV IRU WKH PLQLPXP WKUHVKROG� WKH PHDVXUDEOH REMHFWLYH LV GHILQHG DV
DQ\ SRUWIROLR RI 30$V WKDW DFKLHYHV DQ LQGLYLGXDO PRQWKO\ UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO
VLPLODU WR� EXW QRW QHFHVVDULO\ LGHQWLFDO WR� WKH UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO DFKLHYHG
E\ WKH VSHFLILF 0$5�,/5 VFHQDULR SUHVHQWHG WR WKH $&� 7KH PHDVXUDEOH REMHFWLYH LV DFKLHYHG
ZKHQ DYHUDJH UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO RI WKH LPSOHPHQWHG 30$V GXULQJ 6HSWHPEHU±
1RYHPEHU LV ��� RU DERYH LQ ���� DQG WKHUHDIWHU� ZKHUH GHSOHWLRQ LV GHILQHG E\ WKH 69,+0
³QR�SXPSLQJ RXWVLGH WKH DGMXGLFDWHG ]RQH VFHQDULR �´ GHVFULEHG LQ WKH DSSHQGL[� 7KH DYHUDJH UH�
PDLQLQJ VWUHDP GHSOHWLRQ GXULQJ 6HSWHPEHU±1RYHPEHU� XQGHU WKH PHDVXUDEOH REMHFWLYH� LV ���
RU OHVV RI WKDW DFKLHYHG XQGHU WKH %$8 VFHQDULR� 7KH GLIIHUHQFH EHWZHHQ PHDVXUDEOH REMHFWLYH
���� RU DERYH� DQG WKH PLQLPXP WKUHVKROG ����� SURYLGHV IRU QHFHVVDU\ RSHUDWLRQDO IOH[LELOLW\ LQ
WKH LPSOHPHQWDWLRQ RI 30$V� 7KH UDQJH RI WKH PHDVXUDEOH REMHFWLYH ���� RU DERYH� LV FRQVLVWHQW
ZLWK WKH DVSLUDWLRQDO ZDWHUVKHG JRDO�

7KLV PHDVXUDEOH REMHFWLYH PHHWV WKH OHJDO UHTXLUHPHQW WKDW WKH PHDVXUDEOH REMHFWLYH PXVW XVH
WKH VDPH PHWULFV DQG PRQLWRULQJ WRROV DV WKDW XVHG IRU VHWWLQJ WKH PLQLPXP WKUHVKROG ��� &&5
6HFWLRQ �������E��� ,PSOHPHQWDWLRQ RI WKH 60& LV FORVHO\ WLHG WR WKH EURDGHU ZDWHU PDQDJHPHQW
LQ WKH %DVLQ DQG LWV VXUURXQGLQJ ZDWHUVKHG� 7R HPSKDVL]H WKH GHVLUH WR LQWHJUDWH WKH HIIRUWV RI
WKH *6$ ZLWK RWKHU DJHQFLHV¶ DQG JURXSV¶ ZDWHU PDQDJHPHQW HIIRUWV� DFKLHYLQJ WKH PHDVXUDEOH
REMHFWLYH ZLOO EH SDUW RI D EURDGHU� DOEHLW DVSLUDWLRQDO� LQWHJUDWHG ZDWHU PDQDJHPHQW JRDO WR HV�
WDEOLVK DSSURSULDWH� KHDOWK\ VWUHDP DQG VWUHDP IORZ FRQGLWLRQV� 7KH LPSOHPHQWDWLRQ RI WKH 3ODQ
FRQWULEXWHV� LQ FROODERUDWLRQ ZLWK RWKHU DJHQFLHV DQG JURXSV� WR LPSURYLQJ ZDWHU WHPSHUDWXUHV DQG
SURWHFWLQJ SXEOLF WUXVW UHVRXUFHV� 7KLV H[SOLFLW OLQNDJH EHWZHHQ WKH PHDVXUDEOH REMHFWLYH ZLWK WKH
DVSLUDWLRQDO ZDWHUVKHG JRDO DOVR SURYLGHV IOH[LELOLW\ IRU FRPSOLDQFH ZLWK SRWHQWLDO IXWXUH UHJXODWLRQV
RU DFWLRQV� LQ DQ LQWHJUDWHG ZDWHU PDQDJHPHQW DSSURDFK�
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�������� 3DWK WR $FKLHYH 0HDVXUDEOH 2EMHFWLYHV

7KH *6$ ZLOO VXSSRUW DFKLHYHPHQW RI WKH PHDVXUDEOH REMHFWLYH E\ FRQGXFWLQJ PRQLWRULQJ UHODWHG WR
LQWHUFRQQHFWHG VXUIDFH ZDWHU� LQFOXGLQJ VWUHDPIORZ PRQLWRULQJ DQG FROODERUDWLRQ ZLWK HQWLWLHV WKDW
FRQGXFW ELRORJLFDO PRQLWRULQJ IRU WKH HQYLURQPHQWDO EHQHILFLDO XVHV DQG XVHUV RI LQWHUFRQQHFWHG
VXUIDFH ZDWHU LQ WKH %DVLQ� 30$V WR UHYHUVH VXUIDFH ZDWHU GHSOHWLRQ DQG HQVXUH FRPSOLDQFH ZLWK
WKH PLQLPXP WKUHVKROG ZLOO EH XQGHUWDNHQ E\ WKH *6$� HLWKHU DV WKH OHDG DJHQF\� RU DV D SURMHFW
SDUWQHU� 7KH *6$ ZLOO UHYLHZ DQG DQDO\]H GDWD� DQG XSGDWH WKH PRGHO WR HYDOXDWH DQ\ FKDQJHV LQ
GHSOHWLRQ RI VXUIDFH ZDWHU GXH WR JURXQGZDWHU SXPSLQJ RU 30$ LPSOHPHQWHG LQ WKH %DVLQ� 8VLQJ
PRQLWRULQJ GDWD FROOHFWHG DV SDUW RI *63 LPSOHPHQWDWLRQ� WKH *6$ ZLOO GHYHORS LQIRUPDWLRQ WR
GHPRQVWUDWH WKDW 30$V DUH RSHUDWLQJ WR PDLQWDLQ RU LPSURYH FRQGLWLRQV UHODWHG WR WKH GHSOHWLRQ RI
LQWHUFRQQHFWHG VXUIDFH ZDWHU LQ WKH %DVLQ DQG WR DYRLG XQGHVLUDEOH UHVXOWV� 6KRXOG WKH PLQLPXP
WKUHVKROG EH H[FHHGHG� WKH *6$ ZLOO LPSOHPHQW PHDVXUHV WR DGGUHVV WKLV RFFXUUHQFH�
7R PDQDJH GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU� WKH *6$ ZLOO SDUWQHU ZLWK ORFDO DJHQFLHV DQG
VWDNHKROGHUV WR LPSOHPHQW 30$V� 30$V DUH SUHVHQWHG LQ IXUWKHU GHWDLO LQ &KDSWHU �� ,PSOHPHQ�
WDWLRQ WLPHOLQHV DQG DSSUR[LPDWH FRVWV DUH GLVFXVVHG LQ &KDSWHU ��
7KH *6$ PD\ FKRRVH WR FRQGXFW DGGLWLRQDO RU PRUH IUHTXHQW PRQLWRULQJ� 7KH QHHG IRU DGGLWLRQDO
VWXGLHV RQ GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU ZLOO EH DVVHVVHG WKURXJKRXW *63 LPSOHPHQ�
WDWLRQ� 7KH *6$ PD\ LGHQWLI\ NQRZOHGJH UHTXLUHPHQWV� VHHN IXQGLQJ� DQG KHOS WR LPSOHPHQW DGGL�
WLRQDO VWXGLHV�

�������� ,QIRUPDWLRQ DQG 0HWKRGRORJ\ 8VHG WR (VWDEOLVK 0LQLPXP 7KUHVK�
ROGV DQG 0HDVXUDEOH 2EMHFWLYHV

7KH PLQLPXP WKUHVKROG LV GHILQHG LQ WHUPV RI PRGHOHG PRQWKO\ VWUHDP GHSOHWLRQ UHYHUVDO IRU FOL�
PDWH SHULRG ��������� FRQGLWLRQV XQGHU SURSRVHG 30$V� 7KLV LV PHDVXUHG ZLWK WKH 69,+0�
VLPXOWDQHRXVO\ LQ SHUFHQW RI 7RWDO 'HSOHWLRQ UHYHUVHG� LQ FXELF�IHHW�SHU�VHFRQG �FIV�� DQG LQ \HDU�
VSHFLILF QXPEHU RI GD\V JDLQHG LQ WKH VSULQJ UHFHVV IORZ DQG IDOO SXOVH IORZ IRU VSHFLILF IORZ WKUHVK�
ROGV �H�J�� �� FIV� �� FIV� �� FIV� RU �� FIV� DW WKH VLPXODWHG )RUW -RQHV JDXJH� $ GHWDLOHG GLVFXVVLRQ
RI LQWHUFRQQHFWHG VXUIDFH ZDWHU DQG *'(V LQ WKH %DVLQ LV GHVFULEHG LQ &KDSWHU �������� ,Q HVWDE�
OLVKLQJ PLQLPXP WKUHVKROGV IRU GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU� WKH IROORZLQJ LQIRUPDWLRQ
ZDV FRQVLGHUHG�

� )HHGEDFN RQ FRQFHUQV DERXW GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU DQG IHDVLELOLW\ RI 30$V
IURP VWDNHKROGHUV�

� $Q DVVHVVPHQW RI LQWHUFRQQHFWHG VXUIDFH ZDWHU LQ WKH %DVLQ�
� 5HVXOWV RI WKH QXPHULFDO JURXQGZDWHU PRGHO� ZKLFK ZDV XVHG WR FDOFXODWH VXUIDFH ZDWHU GH�
SOHWLRQ XQGHU D YDULHW\ RI VFHQDULRV�

� ,QSXW IURP VWDNHKROGHUV UHVXOWLQJ IURP WKH FRQVLGHUDWLRQ RI WKH DERYH LQIRUPDWLRQ LQ WKH IRUP
RI UHFRPPHQGDWLRQV UHJDUGLQJ PLQLPXP WKUHVKROGV DQG DVVRFLDWHG PDQDJHPHQW DFWLRQV�

7KH PLQLPXP WKUHVKROGV ZHUH VHOHFWHG EDVHG RQ UHVXOWV RI VFHQDULRV� PRGHOHG XVLQJ 69,+0�
XVHG WR LGHQWLI\ D UHDOLVWLF DQG UHDVRQDEOH DPRXQW RI VXUIDFH ZDWHU GHSOHWLRQ WKDW FDQ EH DFKLHYHG
WKURXJK WKH SURSRVHG 30$V� 7KH SURSRVHG 30$V LQFOXGHG LQ WKH VFHQDULRV WR LPSURYH WKH GHFOLQH
LQ VSULQJ IORZ UHFHVVLRQ� VXPPHU DQG IDOO EDVHIORZ FRQGLWLRQV� DQG WKH RQVHW RI WKH IDOO IOXVK IORZ
LQ GU\ DQG VRPH DYHUDJH \HDUV� LQGLYLGXDOO\ DQG LQ FRPELQDWLRQ ZHUH�
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� :LQWHU DQG VSULQJ PDQDJHG DTXLIHU UHFKDUJH�
� %HDYHU GDP DQDORJXHV DQG RWKHU ILVK�IULHQGO\ VWUXFWXUHV�
� &KDQJHV LQ LUULJDWLRQ WHFKQRORJ\ RU FURS W\SH�
� 6XUIDFH ZDWHU VWRUDJH�
� 6HDVRQDO SXPSLQJ UHVWULFWLRQV LQ WKH QRQ�$GMXGLFDWHG =RQH�
� 9ROXQWDU\ SXPSLQJ UHVWULFWLRQV LQ WKH $GMXGLFDWHG =RQH�
� &RQVHUYDWLRQ HDVHPHQWV WKDW ZRXOG OLPLW LUULJDWLRQ LQ VRPH RU DOO ZDWHU \HDUV�
� $Q H[SDQGHG VXUIDFH ZDWHU OHDVLQJ SURJUDP�

$ORQJ ZLWK 'HSOHWLRQ 5HYHUVDO IRU VSHFLILF VFHQDULRV RI 30$V� RWKHU RXWSXW RI 69,+0 ZDV DOVR
XVHG WR FRPSXWH DQG SUHVHQW RWKHU UHOHYDQW SURMHFW RXWFRPH PHWULFV LPSRUWDQW WR XQGHUVWDQGLQJ
DQG DVVHVVLQJ WKH SURMHFW DQG PDQDJHPHQW DFWLRQ EHQHILWV WR VWUHDPIORZ� ,QIRUPDWLRQ FRQVLGHUHG
E\ WKH $GYLVRU\ &RPPLWWHH LQFOXGH�

� 7KH UDWLR RI 'HSOHWLRQ 5HYHUVDO DQG 7RWDO 'HSOHWLRQ� ZKLFK LV WKH ³5HODWLYH 'HSOHWLRQ 5HYHU�
VDO´� PHDVXUHG LQ SHUFHQW� 7KH FRPSXWDWLRQ RI WKLV YDOXH LV VKRZQ LQ )LJXUH ���

� 6WUHDPIORZ RQ DQ\ JLYHQ GD\ DQG ORFDWLRQ� D PHWULF UHOHYDQW WR PHDVXUH HQYLURQPHQWDO RXW�
FRPHV�

� 7KH QXPEHU RI GD\V JDLQHG LQ VWUHDP FRQQHFWLYLW\ LQ GU\ DQG VRPH DYHUDJH \HDUV� ERWK LQ WKH
VXPPHU DIWHU WKH HQG RI WKH VSULQJ IORZ UHFHVVLRQ� DQG LQ WKH IDOO ZKHQ VWUHDPIORZ LQFUHDVHV
IRU WKH IDOO IOXVK�

� 2WKHU UHOHYDQW PHWULFV LQFOXGLQJ WKH WLPHVHULHV RI UHODWLYH VWUHDPIORZ LQFUHDVH DQG VLPXODWHG
VWUHDPIORZ�

� (YDOXDWLRQ XQGHU )XWXUH &OLPDWH &RQGLWLRQV� 7KH 7RWDO 'HSOHWLRQ XQGHU IXWXUH FOLPDWH FRQGL�
WLRQV� DV ZHOO DV WKH 'HSOHWLRQ 5HYHUVDO XQGHU IXWXUH FOLPDWH FRQGLWLRQV� FDQ EH PRGHOHG LQ
WKH VDPH ZD\ DV IRU WKH ��������� PRGHOV� XVLQJ IXWXUH FOLPDWH GDWD DQG ':5¶V SURWRFRO IRU
VLPXODWLQJ FOLPDWH FKDQJH FRQGLWLRQV�

� 8QFHUWDLQW\ $QDO\VLV� 69,+0 DOVR DOORZV IRU XQFHUWDLQW\ DQDO\VLV LQ SUHGLFWLQJ 7RWDO 'HSOHWLRQ�
DV ZHOO DV 'HSOHWLRQ 5HYHUVDO IRU VSHFLILF SURMHFWV DQG PDQDJHPHQW DFWLRQV XQGHU FXUUHQW RU
IXWXUH FOLPDWH FRQGLWLRQV�

� )RU HDFK JURXS RI SURMHFWV DQG PDQDJHPHQW DFWLRQV WKDW DUH LPSOHPHQWHG� WKH 'HSOHWLRQ
5HYHUVDO LV D PHDVXUH RI WKH DPRXQW RI VXUIDFH ZDWHU GHSOHWLRQ WKDW LV UHYHUVHG UHODWLYH WR
EXVLQHVV DV XVXDO �%$8� FRQGLWLRQV� 30$V DUH WKHUHIRUH ± WKURXJK 69,+0 ± LQH[WULFDEO\�
GHWHUPLQLVWLFDOO\� DQG GLUHFWO\ OLQNHG WR VSHFLILF ³PHDVXUHG´ RXWFRPHV� VWUHDPIORZ� VWUHDPIORZ
JDLQV� 'HSOHWLRQ 5HYHUVDO� 5HODWLYH 'HSOHWLRQ 5HYHUVDO� QXPEHU RI GD\V JDLQHG LQ VWUHDP
FRQQHFWLYLW\� HWF�

$ IXOO SRUWIROLR RI WKH VFHQDULRV DQG UHVXOWV DUH LQFOXGHG LQ $SSHQGL[ ��$�
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)LJXUH ��� &RPSXWDWLRQ RI WKH 5HODWLYH 'HSOHWLRQ 5HYHUVDO DV WKH UDWLR RI 'HSOHWLRQ 5HYHUVDO �GXH
WR 30$V� DQG 7RWDO 'HSOHWLRQ� 7KH JUDSKLF DOVR VKRZV WKH FRPSXWDWLRQ RI WKH 7RWDO 'HSOHWLRQ
DQG WKH 'HSOHWLRQ 5HYHUVDO DV GHILQHG DERYH� 7KH 5HODWLYH 'HSOHWLRQ 5HYHUVDO LV D XQLWOHVV IUDF�
WLRQ� 0XOWLSOLHG E\ ���� LW KDV XQLWV RI SHUFHQW� 30$V PD\ OHDG WR OHVV WKDQ ��� SHUFHQW 5HODWLYH
'HSOHWLRQ 5HYHUVDO� RU HYHQ PRUH WKDQ ��� SHUFHQW 5HODWLYH 'HSOHWLRQ 5HYHUVDO� -XVW OLNH 7RWDO
'HSOHWLRQ DQG SURMHFW RU PDQDJHPHQW DFWLRQ�VSHFLILF 'HSOHWLRQ 5HYHUVDO� WKH 5HODWLYH 'HSOHWLRQ
5HYHUVDO YDULHV IURP GD\ WR GD\�

�������� 5HODWLRQVKLS WR 2WKHU 6XVWDLQDELOLW\ ,QGLFDWRUV

0LQLPXP WKUHVKROGV DUH VHOHFWHG WR DYRLG XQGHVLUDEOH UHVXOWV IRU RWKHU VXVWDLQDELOLW\ LQGLFDWRUV�
'HSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU LV D FRPSOH[ IXQFWLRQ RI JURXQGZDWHU VWRUDJH DQG
JURXQGZDWHU OHYHO G\QDPLFV WKDW DUH LQ WXUQ WKH UHVXOW RI JURXQGZDWHU SXPSLQJ SDWWHUQV� 7KH
UHODWLRQVKLS EHWZHHQ GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU PLQLPXP WKUHVKROGV DQG PLQLPXP
WKUHVKROGV IRU RWKHU VXVWDLQDELOLW\ LQGLFDWRUV DUH GLVFXVVHG EHORZ�

� *URXQGZDWHU /HYHO ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU RFFXU LQ FRQMXQFWLRQ ZLWK GH�
FUHDVHV LQ JURXQGZDWHU OHYHOV PHDVXUHG LQ VKDOORZ JURXQGZDWHU ZHOOV� UHODWLYH WR WKH �XQPHD�
VXUHG� FRQGLWLRQV XQGHU QR�SXPSLQJ RU OHVV�SXPSLQJ� 0LQLPXP WKUHVKROGV IRU JURXQGZDWHU
OHYHOV PD\ VHUYH WR DYRLG VLJQLILFDQW DGGLWLRQDO VWUHDP GHSOHWLRQ GXH WR JURXQGZDWHU SXPSLQJ
EXW DUH LQVXIILFLHQW DV D WRRO WR PDQDJH WKH LQWHUFRQQHFWHG VXUIDFH ZDWHU VXVWDLQDELOLW\ LQGL�
FDWRU� 9LFH YHUVD� WKH PLQLPXP WKUHVKROG IRU LQWHUFRQQHFWHG VXUIDFH ZDWHU LV SURWHFWLYH RI
JURXQGZDWHU OHYHOV DQG VXSSRUWV DFKLHYHPHQW RI WKH JURXQGZDWHU OHYHO 60&�

� *URXQGZDWHU 6WRUDJH ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU DUH UHODWHG WR JURXQGZDWHU
VWRUDJH LQ D VLPLODU ZD\ DV WKH\ DUH UHODWHG WR ZDWHU OHYHO FKDQJHV�

� 6HDZDWHU ,QWUXVLRQ ± 7KLV VXVWDLQDELOLW\ LQGLFDWRU LV QRW DSSOLFDEOH LQ WKLV %DVLQ�
� *URXQGZDWHU 4XDOLW\ ± JURXQGZDWHU TXDOLW\ LV QRW GLUHFWO\ UHODWHG WR GHSOHWLRQ RI LQWHUFRQ�
QHFWHG VXUIDFH ZDWHU�

���
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� 6XEVLGHQFH ± GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU DUH UHODWHG WR VXEVLGHQFH LQ D VLPLODU
ZD\ DV WKH\ DUH UHODWHG WR ZDWHU OHYHO FKDQJHV� 7KH PLQLPXP WKUHVKROG IRU LQWHUFRQQHFWHG
VXUIDFH ZDWHU ZLOO DYRLG VLJQLILFDQW ORZHULQJ RI ZDWHU OHYHOV DQG WKXV DOVR DYRLG VXEVLGHQFH�
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&KDSWHU �� 3URMHFW DQG 0DQDJHPHQW
$FWLRQV
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��� ,QWURGXFWLRQ DQG 2YHUYLHZ

7R DFKLHYH WKLV 3ODQ¶V VXVWDLQDELOLW\ JRDO E\ ���� DQG DYRLG XQGHVLUDEOH UHVXOWV DV UHTXLUHG E\
6*0$ UHJXODWLRQV� PXOWLSOH SURMHFWV DQG PDQDJHPHQW DFWLRQV �30$V� KDYH EHHQ GHVLJQHG IRU
LPSOHPHQWDWLRQ E\ WKH *6$� 7KLV VHFWLRQ SURYLGHV D GHVFULSWLRQ RI 30$V QHFHVVDU\ WR DFKLHYH
DQG PDLQWDLQ WKH %DVLQ VXVWDLQDELOLW\ JRDO DQG WR UHVSRQG WR FKDQJLQJ FRQGLWLRQV LQ WKH %DVLQ�
30$V DUH GHVFULEHG LQ DFFRUGDQFH ZLWK ������� DQG ������� RI WKH 6*0$ UHJXODWLRQV� 3URMHFWV
JHQHUDOO\ UHIHU WR LQIUDVWUXFWXUH IHDWXUHV DQG RWKHU FDSLWDO LQYHVWPHQWV� WKHLU SODQQLQJ� DQG WKHLU LP�
SOHPHQWDWLRQ� ZKHUHDV PDQDJHPHQW DFWLRQV DUH W\SLFDOO\ SURJUDPV RU SROLFLHV WKDW GR QRW UHTXLUH
FDSLWDO LQYHVWPHQWV� EXW DUH JHDUHG WRZDUG HQJDJHPHQW� HGXFDWLRQ� RXWUHDFK� FKDQJLQJ JURXQG�
ZDWHU XVH EHKDYLRU� DGRSWLRQ RI ODQG XVH SUDFWLFHV� HWF� 30$V GLVFXVVHG LQ WKLV VHFWLRQ ZLOO KHOS
DFKLHYH DQG PDLQWDLQ WKH VXVWDLQDELOLW\ JRDOV DQG PHDVXUDEOH REMHFWLYHV� DQG DYRLG WKH XQGHVLU�
DEOH UHVXOWV LGHQWLILHG IRU WKH %DVLQ LQ &KDSWHU �� 7KHVH HIIRUWV ZLOO EH SHULRGLFDOO\ DVVHVVHG GXULQJ
WKH LPSOHPHQWDWLRQ SHULRG� DW PLQLPXP HYHU\ ILYH \HDUV�
,Q GHYHORSLQJ 30$V� SULRULWLHV IRU FRQVLGHUDWLRQ LQFOXGH HIIHFWLYHQHVV WRZDUG PDLQWDLQLQJ WKH VXV�
WDLQDELOLW\ RI WKH %DVLQ �LQFOXGLQJ WKH DPRXQW RI HQYLURQPHQWDO EHQHILW WR EH JDLQHG WKURXJK LPSOH�
PHQWDWLRQ RI WKH 30$�� PLQLPL]LQJ LPSDFWV WR WKH %DVLQ¶V HFRQRP\� VHHNLQJ FRVW�HIIHFWLYH VROX�
WLRQV IRU H[WHUQDO IXQGLQJ� DQG SULRULWL]LQJ YROXQWDU\ DQG LQFHQWLYH�EDVHG SURJUDPV RYHU PDQGDWRU\
SURJUDPV� $V WKH SODQQHG RU SURSRVHG 30$V DUH DW YDU\LQJ VWDJHV RI GHYHORSPHQW� FRPSOHWH
LQIRUPDWLRQ RQ FRQVWUXFWLRQ UHTXLUHPHQWV� RSHUDWLRQV� SHUPLWWLQJ UHTXLUHPHQWV� RYHUDOO FRVWV� DQG
RWKHU GHWDLOV DUH QRW XQLIRUPO\ DYDLODEOH� $ GHVFULSWLRQ RI WKH RSHUDWLRQ RI 30$V DV SDUW RI WKH
RYHUDOO *63 LPSOHPHQWDWLRQ LV SURYLGHG LQ &KDSWHU ��
,Q 6FRWW 9DOOH\� WKH 30$V DUH GHVLJQHG WR�

� WR DFKLHYH WKH WKUHVKROGV DQG REMHFWLYHV IRU WKH LQWHUFRQQHFWHG VXUIDFH ZDWHU VXVWDLQDELOLW\
LQGLFDWRU �6HFWLRQ �������

� WR SUHYHQW WKH ORZHULQJ RI JURXQGZDWHU OHYHOV WR SURWHFW ZHOOV IURP RXWDJHV�
� WR SUHVHUYH JURXQG�ZDWHU GHSHQGHQW HFRV\VWHPV� DQG
� WR DYRLG DGGLWLRQDO VWUHVVHV RQ LQWHUFRQQHFWHG VXUIDFH ZDWHU DQG WKHLU KDELWDW�

7KH LGHQWLILHG 30$V UHIOHFW D UDQJH RI RSWLRQV WR DFKLHYH WKH JRDOV RI WKH*63 DQGZLOO EH FRPSOHWHG
WKURXJK DQ LQWHJUDWLYH DQG FROODERUDWLYH DSSURDFK ZLWK RWKHU DJHQFLHV� RUJDQL]DWLRQV� ODQGRZQHUV�
DQG EHQHILFLDO XVHUV� )HZ 30$V ZLOO EH LPSOHPHQWHG E\ WKH *6$ DORQH� 7KH *6$ FRQVLGHUV
LWVHOI WR EH RQH RI PXOWLSOH SDUWLHV FROODERUDWLQJ WR DFKLHYH RYHUODSSLQJ� FRPSOHPHQWDU\� DQG PXOWL�
EHQHILW JRDOV DFURVV WKH LQWHJUDWHG ZDWHU DQG ODQG XVH PDQDJHPHQW QH[XV LQ WKH %DVLQ� )XUWKHU�
PRUH� 30$V UHODWHG WR ZDWHU TXDOLW\� LQWHUFRQQHFWHG VXUIDFH ZDWHUV� DQG JURXQGZDWHU�GHSHQGHQW
HFRV\VWHPV ZLOO EH PRVW VXFFHVVIXO LI LPSOHPHQWHG WR PHHW WKH PXOWLSOH REMHFWLYHV RI FROODERUDW�
LQJ SDUWQHUV� )RU PDQ\ RI WKH 30$V� WKH *6$ ZLOO HQWHU LQWR LQIRUPDO RU IRUPDO SDUWQHUVKLSV ZLWK
RWKHU DJHQFLHV� 1*2V� RU LQGLYLGXDOV� 7KHVH SDUWQHUVKLSV PD\ WDNH YDULRXV IRUPV� IURP *6$ SDU�
WLFLSDWLRQ LQ LQIRUPDO WHFKQLFDO RU LQIRUPDWLRQ H[FKDQJH PHHWLQJV� WR FROODERUDWLQJ RQ WKLUG�SDUW\
SURSRVDOV� SURMHFWV� DQG PDQDJHPHQW DFWLRQV� WR OHDGLQJ SURSRVDOV DQG VXEVHTXHQWO\ LPSOHPHQW�
LQJ 30$V�
7KH *6$ DQG LQGLYLGXDO *6$ SDUWQHUV ZLOO KDYH YDU\LQJ EXW FOHDUO\ LGHQWLILHG UHVSRQVLELOLWLHV ZLWK
UHVSHFW WR SHUPLWWLQJ DQG RWKHU VSHFLILF LPSOHPHQWDWLRQ RYHUVLJKW� 7KHVH UHVSRQVLELOLWLHV PD\ YDU\
IURP 30$ WR 30$ RU HYHQ ZLWKLQ LQGLYLGXDO SKDVHV RI D 30$� ,QFOXVLRQ LQ WKLV *63 GRHV QRW
IRUHJR DQ\ REOLJDWLRQV XQGHU ORFDO� VWDWH� RU IHGHUDO UHJXODWRU\ SURJUDPV� ,QFOXVLRQ LQ WKLV *63
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DOVR GRHV QRW DVVXPH DQ\ VSHFLILF SURMHFW JRYHUQDQFH RU UROH IRU WKH *6$� :KLOH WKH *6$ GRHV
KDYH DQ REOLJDWLRQ WR LPSOHPHQW WKH *63 DQG UHDFK VXVWDLQDELOLW\ ZLWKLQ �� \HDUV RI SODQ DGRSWLRQ�
LW LV QRW WKH SULPDU\ UHJXODWRU RI ODQG XVH� ZDWHU TXDOLW\� RU HQYLURQPHQWDO SURMHFW FRPSOLDQFH� ,W
LV WKH UHVSRQVLELOLW\ RI WKH UHVSHFWLYH LPSOHPHQWLQJ� OHDG DJHQF\ WR FROODERUDWH ZLWK DSSURSULDWH
UHJXODWRU\ DJHQFLHV WR HQVXUH WKDW WKH 30$V IRU ZKLFK WKH OHDG DJHQF\ LV UHVSRQVLEOH IRU IROORZLQJ
DOO DSSOLFDEOH ODZV� 7KH *6$ PD\ FKRRVH WR FROODERUDWH ZLWK UHJXODWRU\ DJHQFLHV RQ VSHFLILF
RYHUODSSLQJ LQWHUHVWV VXFK DV ZDWHU TXDOLW\ PRQLWRULQJ DQG RYHUVLJKW RI SURMHFWV GHYHORSHG ZLWKLQ
WKH %DVLQ�

30$V DUH FODVVLILHG XQGHU IRXU FDWHJRULHV� JURXQGZDWHU GHPDQG PDQDJHPHQW� VXUIDFH ZDWHU VXS�
SO\ DXJPHQWDWLRQ� VWUHDP KDELWDW LPSURYHPHQW� DQG JURXQGZDWHU UHFKDUJH� ([DPSOHV RI SURMHFW
W\SHV ZLWKLQ WKHVH IRXU FDWHJRULHV DUH VKRZQ LQ 7DEOH ��� )XUWKHU� 30$V DUH RUJDQL]HG LQWR WKUHH
WLHUV UHIOHFWLYH RI WKHLU WLPHOLQH IRU LPSOHPHQWDWLRQ�

�� 7,(5 ,� ([LVWLQJ 30$V WKDW DUH FXUUHQWO\ EHLQJ LPSOHPHQWHG DQG DUH DQWLFLSDWHG WR FRQWLQXH
WR EH LPSOHPHQWHG�

�� 7,(5 ,,� 30$V SODQQHG IRU QHDU�WHUP LQLWLDWLRQ DQG LPSOHPHQWDWLRQ ����� WR ����� E\ LQGLYLGXDO
FROODERUDWLQJ�SDUWQHU DJHQFLHV�

�� 7,(5 ,,,� $GGLWLRQDO 30$V WKDW PD\ EH LPSOHPHQWHG LQ WKH IXWXUH� DV QHFHVVDU\ �LQLWLDWLRQ
DQG�RU LPSOHPHQWDWLRQ ���� WR ������

30$V UHFHQWO\ FRPSOHWHG LQ WKH %DVLQ DUH GLVFXVVHG LQ &KDSWHU �� $ JHQHUDO GHVFULSWLRQ RI H[�
LVWLQJ DQG RQJRLQJ �7LHU ,� 30$V LV SURYLGHG LQ 7DEOH ��� GHVFULSWLRQV RI 7LHU ,, DQG 7LHU ,,, 30$V
DUH SURYLGHG LQ 6HFWLRQ ��� DQG 6HFWLRQ ���� UHVSHFWLYHO\� 7KH SURFHVV RI LGHQWLI\LQJ� VFUHHQ�
LQJ� DQG ILQDOL]LQJ 30$V LV LOOXVWUDWHG LQ )LJXUH ��� ([LVWLQJ DQG SODQQHG SURMHFWV ZHUH ILUVW LGHQ�
WLILHG WKURXJK UHYLHZ RI GLIIHUHQW UHSRUWV� GRFXPHQWV� DQG ZHEVLWHV� 3ODQQHG DQG QHZ SURMHFWV
DOVR UHFHLYHG VWDNHKROGHU LQSXW LQ WKHLU LGHQWLILFDWLRQ� 7KHVH SURMHFWV ZHUH WKHQ FDWHJRUL]HG LQWR
IRXU FDWHJRULHV� VXSSO\ DXJPHQWDWLRQ� GHPDQG PDQDJHPHQW� VWUHDP KDELWDW LPSURYHPHQW� DQG
JURXQGZDWHU UHFKDUJH� ,Q WKH QH[W VWHS� DOO SURMHFWV ZHUH HYDOXDWHG WR LGHQWLI\ WKRVH ZLWK WKH KLJK�
HVW SRWHQWLDO WR EH LQFOXGHG LQ WKH *63� 8VLQJ WKH 6FRWW 9DOOH\ ,QWHJUDWHG +\GURJHRORJLFDO 0RGHO
�69,+0�� WKH HIIHFWLYHQHVV RI VRPH SURMHFWV� RU D FRPELQDWLRQ RI SURMHFWV� ZDV DVVHVVHG WR LGHQWLI\
WKRVH SURMHFWV WKDW� LI LPSOHPHQWHG� ZLOO PRVW OLNHO\ EULQJ WKH %DVLQ LQWR VXVWDLQDELOLW\� 0RQLWRULQJ ZLOO
EH D FULWLFDO FRPSRQHQW LQ HYDOXDWLQJ 30$ EHQHILWV DQG PHDVXULQJ SRWHQWLDO LPSDFWV IURP 30$V�

)XQGLQJ LV DQ LPSRUWDQW SDUW RI VXFFHVVIXOO\ LPSOHPHQWLQJ D 30$� 7KH DELOLW\ WR VHFXUH IXQGLQJ LV
DQ LPSRUWDQW FRPSRQHQW LQ WKH YLDELOLW\ RI LPSOHPHQWLQJ D SDUWLFXODU 30$� )XQGLQJ VRXUFHV PD\ LQ�
FOXGH JUDQWV RU RWKHU IHH VWUXFWXUHV �6HFWLRQ ��� 8QGHU WKH 6XVWDLQDEOH *URXQGZDWHU 0DQDJHPHQW
,PSOHPHQWDWLRQ *UDQW 3URJUDP 3URSRVLWLRQ ��� JUDQWV FDQ EH DZDUGHG IRU SODQQLQJ DFWLYLWLHV DQG
IRU SURMHFWV ZLWK D FDSLWDO LPSURYHPHQW FRPSRQHQW� $V VXFK� VWDWH IXQGV IRU UHLPEXUVLQJ ODQGRZQ�
HUV IRU LPSOHPHQWDWLRQ RI 30$V� LQFOXGLQJ ODQG IDOORZLQJ DQG ZHOO�VKXW RIIV� FXUUHQWO\ FDQQRW EH
REWDLQHG XQGHU WKLV SURJUDP� )XQGLQJ ZLOO DOVR EH VRXJKW IURP RWKHU ORFDO� VWDWH� IHGHUDO� DQG
SULYDWH �1*2� VRXUFHV�

7KH H[LVWLQJ 30$V KDYH EHHQ H[WUDFWHG IURP WKH IROORZLQJ GRFXPHQWV�

� 6XSSO\ (QKDQFHPHQW �LQ 6WUHDPV�

± 6LVNL\RX /DQG 7UXVW �ZHEVLWH�
± 6FRWW 5LYHU :DWHU 7UXVW �ZHEVLWH�
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� 'HPDQG 0DQDJHPHQW �RI *URXQGZDWHU�

± 3HUPLW UHTXLUHG IRU JURXQGZDWHU H[WUDFWLRQ IRU XVH RII WKH SDUFHO IURP ZKLFK LW ZDV H[�
WUDFWHG �7LWOH �� &KDSWHU ��� *URXQGZDWHU 0DQDJHPHQW� 6LVNL\RX &RXQW\ &RGH RI 2UGL�
QDQFHV�

± 6LVNL\RX &RXQW\ *URXQGZDWHU 8VH 2UGLQDQFH �7LWOH �� &KDSWHU ��� $UWLFOH �� :DVWH DQG
8QUHDVRQDEOH 8VH� 6LVNL\RX &RXQW\ &RGH RI 2UGLQDQFHV�

± 6LVNL\RX &RXQW\ :HOO 'ULOOLQJ 3HUPLWV �6WDQGDUGV IRU :HOOV� 7LWOH �� &KDSWHU � RI 6LVNL\RX
&RXQW\ &RGH RI 2UGLQDQFHV� �6LVNL\RX &RXQW\ ������

± :HOO ORFDWLRQ UHVWULFWLRQV �6FRWW 5LYHU $GMXGLFDWLRQ 'HFUHH 1R� ������ �����
± 6FRWW 9DOOH\ DQG 6KDVWD 9DOOH\ :DWHUPDVWHU 'LVWULFW �ZHEVLWH�

� 5HFKDUJH

± 1):) 6FRWW 9DOOH\ 0DQDJHG $TXLIHU 5HFKDUJH 3URMHFW �VHH $SSHQGL[ ��% IRU WKH GUDIW
ILQDO SURSRVDO IRU WKLV SURMHFW�

� +DELWDW ,PSURYHPHQW

± 1DWLRQDO )LVK DQG :LOGOLIH )RXQGDWLRQ *UDQW 6ODWHV �ZHEVLWH�
± 6LVNL\RX 5&' �ZHEVLWH�
± 6FRWW 5LYHU :DWHUVKHG &RXQFLO �ZHEVLWH�
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*
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DWHU6XVWDLQDELOLW\
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)LJXUH ��� *HQHUDO SURFHVV IRU LGHQWLILFDWLRQ DQG SULRULWL]DWLRQ RI 30$V� )XUWKHU GHWDLOV DUH LQFOXGHG LQ &KDSWHU � DQG DSSHQGLFHV�
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7DEOH ��� 3URMHFWV DQG 0DQDJHPHQW $FWLRQV 6XPPDU\�

7LHU 7LWOH 'HVFULSWLRQ /HDG
$JHQF\

&DWHJRU\ 6WDWXV $QWLFLSDWHG
7LPHIUDPH

7DUJHWHG
6XVWDLQDELOLW\
,QGLFDWRU�V� �
%HQHILWV

, :HOO 'ULOOLQJ
3HUPLWV

6LVNL\RX &RXQW\ :HOO 'ULOOLQJ
3HUPLWV �6WDQGDUGV IRU :HOOV�
7LWOH �� &KDSWHU � RI 6LVNL\RX
&RXQW\ &RGH RI 2UGLQDQFHV��
/RFDWLRQ OLPLWDWLRQV IRU QHZ
ZHOOV ZLWK UHVSHFW WR WKH
LQWHUFRQQHFWHG ]RQH �SHU 6FRWW
5LYHU $GMXGLFDWLRQ 'HFUHH 1R�
�������

&RXQW\ RI
6LVNL\RX

'HPDQG
0DQDJHPHQW

([LVWLQJ�
2QJRLQJ

$FWLYH *URXQGZDWHU
OHYHOV�
,QWHUFRQQHFWHG
VXUIDFH ZDWHU�

, *URXQGZDWHU
8VH
5HVWULFWLRQV

3URKLELWLRQ RI WKH XVH RI
JURXQGZDWHU XQGHUO\LQJ 6LVNL\RX
&RXQW\ IRU FDQQDELV FXOWLYDWLRQ
�$UWLFOH �� &KDSWHU ��� 7LWOH � RI
6LVNL\RX &RXQW\ &RGH RI
2UGLQDQFHV��

&RXQW\ RI
6LVNL\RX

'HPDQG
0DQDJHPHQW

([LVWLQJ�
2QJRLQJ

1�$ *URXQGZDWHU
OHYHOV

, $GPLQLVWUDWLYH
3HUPLW 3URFHVV
IRU *URXQGZDWHU
([WUDFWLRQ IRU
XVH 2II�3DUFHO
IURP :KLFK LW
ZDV H[WUDFWHG�

3HUPLW UHTXLUHPHQW IRU
H[WUDFWLRQ RI JURXQGZDWHU IRU
XVH RII�SDUFHO �$UWLFOH ����
&KDSWHU ��� 7LWOH � RI WKH
6LVNL\RX &RXQW\ &RGH RI
2UGLQDQFHV��

&RXQW\ RI
6LVNL\RX

'HPDQG
0DQDJHPHQW

([LVWLQJ�
2QJRLQJ

$FWLYH *URXQGZDWHU
OHYHOV

, :DWHUPDVWHU
3URJUDP

:DWHUPDVWHU VHUYLFHV FXUUHQWO\
H[LVW RQ :LOGFDW &UHHN DQG
)UHQFK &UHHN� $PRQJ RWKHU
WKLQJV� D ZDWHUPDVWHU SURYLGHV
HQIRUFHPHQW RI ZDWHU OHDVHV
XQGHU WKH DXWKRULW\ RI 6FRWW
5LYHU :DWHU 7UXVW DQG ����
GHGLFDWLRQV DQG WUDQVIHUV�

6FRWW
9DOOH\
DQG
6KDVWD
9DOOH\
:DWHU�
PDVWHU
'LVWULFW

'HPDQG
0DQDJHPHQW

([LVWLQJ�
2QJRLQJ

1�$ ,QWHUFRQQHFWHG
VXUIDFH ZDWHU
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, 6FRWW 5LYHU
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/HDVLQJ
3URJUDP

9ROXQWDU\ SURJUDP OHDVHV ZDWHU
IURP DFWLYH ZDWHU GLYHUWHUV RQ
SULRULW\ VWUHDP UHDFKHV LQ
H[FKDQJH IRU ILQDQFLDO
FRPSHQVDWLRQ� 'LYHUWHUV LQFOXGH
EXW DUH QRW OLPLWHG WR 69,'�
)DUPHUV 'LWFK� DQG ORFDWLRQV RQ
)UHQFK &UHHN� 6XJDU &UHHN� DQG
6KDFNOHIRUG &UHHN�

6FRWW
5LYHU
:DWHU
7UXVW

6XSSO\
$XJPHQWDWLRQ

([LVWLQJ�
2QJRLQJ

1�$ ,QWHUFRQQHFWHG
VXUIDFH ZDWHU

, 6FRWW 5LYHU
7DLOLQJV
6WUHDPIORZ DQG
(FRORJLFDO
%HQHILW
3ODQQLQJ
5HVWRUDWLRQ
3URMHFWV

,PSURYH LQVWUHDP FRQQHFWLYLW\ LQ
WKH WDLOLQJV VHFWLRQ RI WKH 6FRWW
5LYHU� ZKLFK FRQQHFWV WKH (DVW
)RUN� 6RXWK )RUN� DQG 6XJDU
&UHHN WULEXWDULHV WR WKH PDLQ
VWHP 6FRWW 5LYHU�

6FRWW
5LYHU
:DWHU�
VKHG
&RXQFLO

6XSSO\
$XJPHQWDWLRQ

([LVWLQJ�
2QJRLQJ

1�$ ,QWHUFRQQHFWHG
VXUIDFH ZDWHU

, 6RXWK )RUN
6FRWW 5LYHU
)ORRGSODLQ
&RQQHFWLYLW\
3URMHFW
'HVFULSWLRQ�

7KLV WKUHH�SKDVH SURMHFW
UHFRQQHFWV KLVWRULFDO IORRGSODLQV
LQ WKH 6RXWK )RUN RI WKH 6FRWW
5LYHU WKDW ZHUH GLVFRQQHFWHG DV
D UHVXOW RI KLVWRULFDO PLQLQJ
DFWLYLW\� ,Q DGGLWLRQ WR
UHFRQQHFWLQJ IORRGSODLQV� WKH
SURMHFW FUHDWHV KDELWDW
LPSURYHPHQWV WKURXJK
HQJLQHHUHG ORJ MDPV DQG ZRRG
ORDGLQJ LQ D PLOH�ORQJ VWUHWFK RI
WKH 6RXWK )RUN RI WKH 6FRWW
5LYHU�

6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

6XSSO\
DXJPHQWDWLRQ�
+DELWDW
,PSURYHPHQW

([LVWLQJ�
2QJRLQJ

3KDVH , DQG ,,
FRPSOHWH�
3KDVH ,,,
FRPSOHWLRQ E\
���������

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU�
LQVWUHDP KDELWDW
LPSURYHPHQW

���
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%HQHILWV

, 3DWWHUVRQ &UHHN
:RRG /RDGLQJ

8VHV VWUHDPVLGH WUHHV WKDW DUH
IHOOHG LQWR WKH FKDQQHO WR FUHDWH
FRYHU� VFRXU SRROV� LQFUHDVH
VORZ ZDWHU KDELWDW DQG LPSURYH
IORRGSODLQ FRQQHFWLYLW\� Æ

6FRWW
5LYHU
:DWHU�
VKHG
&RXQFLO

+DELWDW
,PSURYHPHQW

([LVWLQJ�
2QJRLQJ

3KDVH , DQG
3KDVH ,, ZHUH
LPSOHPHQWHG LQ
���� DQG �����
UHVSHFWLYHO\�
3KDVH ,,, LV
SODQQHG IRU
VXPPHU �����

,PSURYH KDELWDW
IRU *'(V

, )UHQFK &UHHN
:RRG 	 *UDYHO
(QKDQFHPHQW

7KLV SURMHFW DLPV WR LPSURYH
FRKR VDOPRQ VSDZQLQJ DQG
UHDULQJ FRQGLWLRQV E\ DGGLQJ
ODUJH ZRRG DQG VSDZQLQJ
JUDYHOV�

6FRWW
5LYHU
:DWHU�
VKHG
&RXQFLO

+DELWDW
,PSURYHPHQW

([LVWLQJ�
2QJRLQJ

3KDVH , ZDV
LPSOHPHQWHG LQ
���� DQG 3KDVH
,, LV SODQQHG WR
EHJLQ VXPPHU
�����

,PSURYH KDELWDW
IRU *'(V �FRKR
VDOPRQ�

, ,UULJDWLRQ
,PSURYHPHQWV

,PSURYHPHQWV LQ LUULJDWLRQ
HIILFLHQF\ LQ 6FRWW 9DOOH\ �DV
GHWDLOHG LQ &KDSWHU ���������

1�$ 'HPDQG
0DQDJHPHQW

([LVWLQJ 1�$ *URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

, /RZHU 6FRWW
5LYHU 6LGH
&KDQQHO
&RQQHFWLYLW\
DQG +DELWDW
(QKDQFHPHQW
SURMHFW

$V D FRQWLQXDWLRQ RI WKH UHFHQWO\
FRQVWUXFWHG RII�FKDQQHO SRQG
������� 65&' ZLOO FRPSOHWH
UHVWRUDWLRQ HIIRUWV ZLWKLQ WKH
PDLQVWHP DQG R[ERZ
VLGH�FKDQQHO DUHD WR LPSURYH
FKDQQHO IXQFWLRQ DQG HQKDQFH
DFFHVV WR VORZ ZDWHU KDELWDW�
7KLV SURMHFW ZLOO LQFRUSRUDWH VLGH
FKDQQHO DFWLYDWLRQ� %'$ �EHDYHU
GDP DQDORJV� DQG HQJLQHHUHG
ORJ MDPV�

6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

+DELWDW
,PSURYHPHQW

([LVWLQJ �
2QJRLQJ

2II FKDQQHO
SRQG FRPSOHWH
LQ �����
&KDQQHO
FRQQHFWLYLW\ DQG
LQVWUHDP KDELWDW
LPSURYHPHQWV
FRPSOHWLRQ E\
�����

,QFUHDVHG
JURXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU
ZLWK RII�FKDQQHO
SRQG� LQVWUHDP
KDELWDW
LPSURYHPHQW�
LPSURYHG
KDELWDW IRU
VDOPRQLGV
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0RQLWRULQJ

7KLV SURMHFW ZLOO SURYLGH
PRQLWRULQJ VHUYLFHV UHODWHG WR
JURXQGZDWHU HQKDQFHPHQW DQG
UHFKDUJH SURMHFWV� 'XULQJ WKH
���� GURXJKW� WKH 65&' ZLOO EH
LQYROYHG ZLWK JURXQGZDWHU
WUDQVDFWLRQV LQ 5HDFK � RI WKH
6FRWW 5LYHU �EHWZHHQ +LJKZD\ �
DQG WKH 1DWLRQDO )RUHVW /DQG��
7KLV LQFOXGHV GDLO\ PRQLWRULQJ RI
WKH JURXQGZDWHU UHVSRQVH WR
UHVWULFWLRQV LQ LUULJDWLRQ LQ ERWK
6FRWW 5LYHU DQG LQ DGMDFHQW
ILHOGV WKURXJK WHPSRUDU\ ZHOOV
DQG HVWDEOLVKHG ZHOOV�

6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

6XSSO\
DXJPHQWDWLRQ�
UHFKDUJH

2QJRLQJ
DQG LQ GH�
YHORSPHQW

&XUUHQW� 7%$ ,QFUHDVHG
JURXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU�
LPSURYHG ZDWHU
WHPSHUDWXUH�
LPSURYHG
KDELWDW IRU
*'(V �FRKR
VDOPRQ�

,, $YRLGLQJ
6LJQLILFDQW
,QFUHDVH RI
7RWDO 1HW
*URXQGZDWHU
8VH IURP WKH
%DVLQ

$YRLG VLJQLILFDQW IXWXUH LQFUHDVH
RI WRWDO QHW JURXQGZDWHU XVH
ZLWKLQ WKH %DVLQ WKURXJK
SODQQLQJ DQG FRRUGLQDWLRQ ZLWK
ODQG XVH ]RQLQJ DQG ZHOO
SHUPLWWLQJ DJHQFLHV

*6$�
&RXQW\ RI
6LVNL\RX�
&LW\ RI
(WQD� &LW\
RI )RUW
-RQHV

'HPDQG
0DQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, %HDYHU 'DP
$QDORJXHV

%HDYHU GDP DQDORJXHV �%'$V�
DUH LQVWUHDP VWUXFWXUHV WKDW
PLPLF EHDYHU GDPV� %'$V FDQ
EH XVHG WR LQFUHDVH EHDYHU
DEXQGDQFH DQG SURPRWH
ZDWHUVKHG UHVWRUDWLRQ�

6FRWW
5LYHU
:DWHU�
VKHG
&RXQFLO

+DELWDW
,PSURYHPHQWV

3ODQQLQJ
3KDVH

3ODQQLQJ 3KDVH ,QVWUHDP KDELWDW
LPSURYHPHQW

,, +LJK 0RXQWDLQ
/DNHV

8VH RI GDPV DW WKH RXWOHWV RI
KLJK�DOWLWXGH ODNHV LQ 6FRWW
9DOOH\ WR LQFUHDVH VWUHDPIORZ�

7%' 6XSSO\
$XJPHQWDWLRQ

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

,QWHUFRQQHFWHG
VXUIDFH ZDWHU
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,, 8SVORSH :DWHU
<LHOG 3URMHFWV

%XLOGLQJ JUHHQ LQIUDVWUXFWXUH LQ
WKH XSSHU ZDWHUVKHG� HVSHFLDOO\
RI WKH (DVW )RUN �H�J�� IRUPHU
+D\GHQ 5DQFK� QRZ %HDYHU
9DOOH\ +HDGZDWHU 3UHVHUYH� DQG
)UHQFK &UHHN WR LQFUHDVH ZDWHU
\LHOG� *UHHQ LQIUDVWUXFWXUH
LQFOXGHV IXHO UHGXFWLRQ� URDG
LPSURYHPHQWV� FDQRS\ RSHQLQJ
WR PDQDJH VQRZ VKDGH DQG
DFFXPXODWLRQ� DQG RWKHU ODUJH
ODQGVFDSH SURMHFWV WKDW LQFUHDVH
ZDWHU VWRUDJH ZLWKLQ WKH XSSHU
ZDWHUVKHG GXULQJ ZHW SHULRGV
DQG EDVHIORZ IURP WKH XSSHU
ZDWHUVKHG GXULQJ GU\ SHULRGV�

6FRWW
5LYHU
:DWHU�
VKHG
&RXQFLO

6XSSO\
$XJPHQWDWLRQ

3ODQQLQJ
3KDVH

3ODQQLQJ
3KDVH� (DVW
)RUN 6FRWW LQ
,PSOHPHQWDWLRQ
3KDVH

,QWHUFRQQHFWHG
VXUIDFH ZDWHU

,, (DVW )RUN 6FRWW
3URMHFW

7R LPSURYH FRQGLWLRQV ZLWKLQ WKH
( )RUN 6FRWW ZDWHUVKHG�
3RWHQWLDO DFWLYLWLHV LQFOXGH
ULSDULDQ DUHDV� IXHOV UHGXFWLRQ�
PLQH UHFODPDWLRQ� VWDQG GHQVLW\
UHGXFWLRQ� DQG ZLOGOLIH KDELWDW
LPSURYHPHQWV�

6DOPRQ�
6FRWW
5LYHU
5DQJHU
'LVWULFW�
.ODPDWK
1DWLRQDO
)RUHVW

+DELWDW
,PSURYHPHQWV

,PSOHPHQWDWLRQ
3KDVH

$FWLYH ,PSURYH KDELWDW
IRU *'(V�

,, ,UULJDWLRQ
(IILFLHQF\
,PSURYHPHQWV

,QFUHDVH LUULJDWLRQ HIILFLHQF\
�DQG LQ VRPH FDVHV� \LHOGV�
WKURXJK LQIUDVWUXFWXUH RU
HTXLSPHQW LPSURYHPHQWV�
&RQVLGHU IXQGLQJ LQFHQWLYHV
WKURXJK WKH 15&6 (4,3
SURJUDP�

*6$�
8&&(

'HPDQG
0DQDJHPHQW

3ODQQLQJ
3KDVH

3ODQQLQJ 3KDVH *URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, 6WRFNZDWHU
GLYHUVLRQ DQG
GHOLYHU\ V\VWHP
,PSURYHPHQWV

$VVHVVPHQW DQG LPSOHPHQWDWLRQ
RI RSWLRQV UHODWHG WR VWRFNZDWHU
GLYHUVLRQ DQG GHOLYHU\ WR
LQFUHDVH HIILFLHQF\�

*6$ 'HPDQG
PDQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
SKDVH

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU
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,, 0$5 	 ,/5 �
1):) 6FRWW
5HFKDUJH
3URMHFW

(YDOXDWH XVH RI JURXQGZDWHU
UHFKDUJH DV WR DXJPHQW 6FRWW
5LYHU IORZV GXULQJ FULWLFDO
SHULRGV �L�H�� ODWH VXPPHU DQG
IDOO��

6FRWW
9DOOH\
,UULJDWLRQ
'LVWULFW

5HFKDUJH $FWLYH ([SHFWHG
FRPSOHWLRQ E\
)HEUXDU\ �����

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, 0$5 	 ,/5 0DQDJHG DTXLIHU UHFKDUJH DQG �
GXULQJ WKH LUULJDWLRQ VHDVRQ � LQ
OLHX UHFKDUJH RQ LUULJDWHG
DJULFXOWXUDO ODQG WR LQFUHDVH
EDVHIORZ GXULQJ WKH FULWLFDO
VXPPHU DQG IDOO ORZ IORZ SHULRG�

*6$�
6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

5HFKDUJH 3ODQQLQJ
3KDVH

3ODQQLQJ 3KDVH *URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, 9ROXQWDU\
0DQDJHG /DQG
5HSXUSRVLQJ

5HGXFH ZDWHU XVH WKURXJK
YROXQWDU\ PDQDJHG ODQG
UHSXUSRVLQJ DFWLYLWLHV LQFOXGLQJ
WHUP FRQWUDFWV� FURS URWDWLRQ�
LUULJDWHG PDUJLQ UHGXFWLRQ�
FRQVHUYDWLRQ HDVHPHQWV� DQG
RWKHU XVHV

*6$�
7%'

'HPDQG
0DQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
SKDVH

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, :HO OQYHQWRU\
3URJUDP

'HYHORSPHQW RI DQ LQYHQWRU\
DQG GHIQLWLLRQ RI DFWLYH ZHOOV LQ
WKH %DVLQ�

*6$�
7%'

'HPDQG
0DQDJHPHQW

3ODQQLQJ
3KDVH

3ODQQLQJ 3KDVH *URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,, ,QVWUHDP
+DELWDW
,PSURYHPHQW RQ
WKH (DVW )RUN
6FRWW 5LYHU

,PSURYH VWUHDP IORZ� FUHDWH
VFRXU SRROV� DQG LQFUHDVH
KDELWDW IRU VSDZQLQJ DQG RYHU
VXPPHULQJ VDOPRQLGV LQ WKH (
)RUN RI WKH 6FRWW 5LYHU RQ WKH
%HDYHU 9DOOH\ +HDGZDWHU
3UHVHUYH�

6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

+DELWDW
LPSURYHPHQW

3ODQQLQJ
3KDVH

3ODQQLQJ 3KDVH LQFUHDVHG
VXUIDFH ZDWHU
FRQQHFWLYLW\�
KDELWDW
LPSURYHPHQW IRU
*'( �FRKR
VDOPRQ�
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PRQLWRULQJ DFWLYDWHG WKURXJKRXW
WKH ZDWHUVKHG WR LPSURYH
NQRZOHGJH RI VWUHDP IORZ
UHVSRQVH LQ UHODWLRQ WR H[LVWLQJ
DQG PRGLILHG FRQGLWLRQV� 7KH
65&' ZLOO UHLQVWDOO LQVWUHDP
PRQLWRULQJ GHYLFHV DQG
PRQLWRULQJ ZHOOV WR PHDVXUH
ZDWHU OHYHOV� WHPSHUDWXUH� DQG
ZDWHU TXDOLW\ DFURVV DOO
WULEXWDULHV WR WKH 6FRWW 5LYHU�
7KLV QHWZRUN ZLOO DVVHVV VXUIDFH
ZDWHU FRQWULEXWLRQV WR
JURXQGZDWHU DQG ZLOO DXJPHQW
DQG LQIRUP WKH 69,+0 �DV ODLG
RXW LQ &KDSWHU �� 6HFWLRQ ����
OLQHV ��������� 7KLV QHWZRUN ZLOO
DOVR EH XVHG WR LQIRUP DJHQFLHV
LQYROYHG ZLWK SURWHFWLQJ DQG
FRQVHUYLQJ *'(V LQ WKH V\VWHP�

6LVNL\RX
5HVRXUFH
&RQVHU�
YDWLRQ
'LVWULFW

0RQLWRULQJ 3ODQQLQJ
3KDVH

&XUUHQW� 7%$ 5HDOWLPH GDWD
DYDLODEOH WR
GHYHORSHUV RI
WKH 69,+0�
ZDWHU XVHUV�
DQG YDULRXV
FRQVHUYDWLRQ
RUJDQL]DWLRQV LQ
WKH 6FRWW 9DOOH\�

,,, $OWHUQDWLYH�
ORZHU (7 FURSV

3LORW SURJUDPV RQ LQWURGXFLQJ
DOWHUQDWLYH FURSV ZLWK ORZHU (7
EXW VXIILFLHQW HFRQRPLF YDOXH�
,QFHQWLYL]H DQG SURYLGH
H[WHQVLRQ RQ ORQJ�WHUP VKLIW WR
ORZHU (7 FURSV�

*6$�
8&&(�
7%'

'HPDQG
0DQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH
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,,, )ORRGSODLQ
5HFRQQHFWLRQ�
([SDQVLRQ

([SDQG DFFHVV RI WKH 6FRWW
5LYHU WR ROG RU QHZ IORRGSODLQ
IHDWXUHV WR SURPRWH JURXQGZDWHU
UHFKDUJH� FUHDWH KDELWDW� SURYLGH
PRUH IXQFWLRQDO HFRV\VWHP�
ZKLOH DOVR UHFKDUJLQJ
JURXQGZDWHU� SRVVLEO\ DV SDUW RI
FRQVHUYDWLRQ HDVHPHQWV

7%' 6XSSO\
$XJPHQWDWLRQ�
+DELWDW
,PSURYHPHQWV

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,,, 5HVHUYRLUV &RQVWUXFW VXUIDFH ZDWHU
UHVHUYRLU �V� WR FDSWXUH DQG VWRUH
UXQRII DQG H[FHVV VWUHDP IORZV
WR DXJPHQW 6FRWW 5LYHU IORZV
GXULQJ FULWLFDO SHULRGV

7%' 6XSSO\
$XJPHQWDWLRQ

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

*URXQGZDWHU
OHYHOV�
LQWHUFRQQHFWHG
VXUIDFH ZDWHU

,,, 6HGLPHQW
5HPRYDO DQG
5LYHU
5HVWRUDWLRQ

6WUHDPEHG DOWHUDWLRQV WR
UHPRYH VHGLPHQW WKDW KDV
DFFXPXODWHG EHWZHHQ )RUW
-RQHV DQG 6FRWW 5LYHU FDQ\RQ WR
LPSURYH LQVWUHDP IORZ
FRQGLWLRQV RQ WKH 6FRWW 5LYHU
GRZQVWUHDP IURP 2UR )LQR
&UHHN GXULQJ WKH FULWLFDO VXPPHU
DQG IDOO EDVHIORZ SHULRG�

7%' +DELWDW
,PSURYHPHQW

6FRSLQJ
3KDVH

6FRSLQJ 3KDVH ,QVWUHDP KDELWDW
LPSURYHPHQW

,,, 6WUDWHJLF
*URXQGZDWHU
3XPSLQJ
5HVWULFWLRQ

6WUDWHJLF WLPLQJ RI JURXQGZDWHU
SXPSLQJ UHVWULFWLRQV� 7KLV
PDQDJHPHQW DFWLRQ ZRXOG RQO\
EH GHYHORSHG LI 7LHU , DQG 7LHU ,,
30$V DUH LQVXIILFLHQW� ,W ZRXOG
EH DQ DOWHUQDWLYH WRRO IRU WKH
*6$ LQ VXSSRUW RI WKH
JURXQGZDWHU OHYHO 60&�

*6$ 'HPDQG
0DQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

*URXQGZDWHU
OHYHOV

���



6FRWW9DOOH\
*
URXQGZ

DWHU6XVWDLQDELOLW\
3ODQ

7DEOH ��� 3URMHFWV DQG 0DQDJHPHQW $FWLRQV 6XPPDU\� �FRQWLQXHG�

7LHU 7LWOH 'HVFULSWLRQ /HDG
$JHQF\

&DWHJRU\ 6WDWXV $QWLFLSDWHG
7LPHIUDPH

7DUJHWHG
6XVWDLQDELOLW\
,QGLFDWRU�V� �
%HQHILWV

,,, :DWHUPDVWHU
3URJUDP

:DWHU PDVWHU VHUYLFHV RQ
WULEXWDULHV RWKHU WKDQ :LOGFDW
&UHHN DQG )UHQFK &UHHN DQG RQ
WKH 6FRWW 5LYHU� $PRQJ RWKHU
WKLQJV� D ZDWHU PDVWHU SURYLGHV
HQIRUFHPHQW RI ZDWHU OHDVHV DQG
���� GHGLFDWLRQV DQG WUDQVIHUV�

6FRWW
9DOOH\
DQG
6KDVWD
9DOOH\
:DWHU�
PDVWHU
'LVWULFW

'HPDQG
0DQDJHPHQW

&RQFHSWXDO
3KDVH

&RQFHSWXDO
3KDVH

,QWHUFRQQHFWHG
VXUIDFH ZDWHU
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��� 7,(5 ,� ([LVWLQJ RU 2QJRLQJ 3URMHFWV DQG 0DQDJHPHQW $F�
WLRQV

$V VKRZQ LQ 7DEOH �� WKHUH DUH PXOWLSOH H[LVWLQJ DQG RQJRLQJ 30$V LQ WKH %DVLQ �7LHU ,�� 7KH %DVLQ
KDV D UDQJH RI H[LVWLQJ 30$V LQ SODFH WR SURYLGH GHPDQG PDQDJHPHQW� VXSSO\ DXJPHQWDWLRQ� DQG
KDELWDW LPSURYHPHQW�

:HOO 'ULOOLQJ 3HUPLWV DQG &RXQW\ RI 6LVNL\RX *URXQGZDWHU 8VH 5HVWULFWLRQV

7KHUH DUH VHYHUDO H[LVWLQJ UHJXODWLRQV WKDW DUH LQFOXGHG LQ WKH GHPDQG PDQDJHPHQW FDWHJRU\ RI
30$V� 7KHVH LQFOXGH WKH SHUPLWWLQJ UHTXLUHPHQWV IRU QHZ ZHOOV� DV GHWDLOHG LQ 7LWOH �� &KDSWHU � RI
WKH 6LVNL\RX &RXQW\ &RGH RI 2UGLQDQFHV DQG ZHOO GULOOLQJ UHVWULFWLRQV SHU WKH 6FRWW 5LYHU $GMXGLFD�
WLRQ 'HFUHH 1R� ������ 6LVNL\RX &RXQW\ DOVR KDV RUGLQDQFHV WKDW UHTXLUH SHUPLWWLQJ IRU H[WUDFWLRQ
RI JURXQGZDWHU IRU XVH RII�SDUFHO �SHU 7LWOH �� &KDSWHU ��� $UWLFOH ���� DQG D SURKLELWLRQ RQ ZDVW�
LQJ JURXQGZDWHU ZLWK XQGHUO\LQJ 6LVNL\RX &RXQW\ IRU XVH FDQQDELV FXOWLYDWLRQ �$UWLFOH �� &KDSWHU
��� 7LWOH � RI 6LVNL\RX &RXQW\ &RGH RI 2UGLQDQFHV�� 3URYLGLQJ GHPDQG PDQDJHPHQW� WKHVH PDQ�
DJHPHQW DFWLRQV EHQHILW PXOWLSOH VXVWDLQDELOLW\ LQGLFDWRUV� LQFOXGLQJ GHFOLQLQJ JURXQGZDWHU OHYHOV�
JURXQGZDWHU VWRUDJH� DQG GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHUV�

6FRWW DQG 6KDVWD 9DOOH\ :DWHUPDVWHU 'LVWULFW

:DWHU 0DVWHU VHUYLFHV FXUUHQWO\ H[LVW RQ :LOGFDW &UHHN DQG )UHQFK &UHHN� $PRQJ RWKHU WKLQJV�
D :DWHU 0DVWHU SURYLGHV HQIRUFHPHQW RI ZDWHU OHDVHV DQG ���� GHGLFDWLRQV DQG WUDQVIHUV �VHH
:DWHU 7UXVW 30$� EHORZ�� ([SDQGLQJ FXUUHQW :DWHU 0DVWHU VHUYLFHV WR 6KDFNOHIRUG� .LGGHU� (WQD�
3DWWHUVRQ� 6XJDU� &U\VWDO� 0LOO� 2URILQR &UHHNV� WKH PDLQ VWHP RI WKH 6FRWW 5LYHU� DQG WKH LQWHUFRQ�
QHFWHG ]RQH LQ WKH 6FRWW 5LYHU 'HFUHH FRXOG IXUWKHU KHOS HQIRUFH DQG H[SDQGHG WKH :DWHU 7UXVW
SURJUDP �VHH 7LHU ,,, 30$V IRU IXUWKHU GLVFXVVLRQ��

6FRWW 5LYHU :DWHU 7UXVW /HDVLQJ 3URJUDP

7KLV LV D YROXQWDU\ SURJUDP WKDW OHDVHV ZDWHU IURP DFWLYH ZDWHU GLYHUWHUV RQ SULRULW\ VWUHDP UHDFKHV
LQ H[FKDQJH IRU ILQDQFLDO FRPSHQVDWLRQ� 'LYHUWHUV LQFOXGH� EXW DUH QRW OLPLWHG WR� 69,'� )DUPHUV
'LWFK� DQG ORFDWLRQV RQ )UHQFK &UHHN� 6XJDU &UHHN� DQG 6KDFNOHIRUG &UHHN� %HQHILWV IURP LPSOH�
PHQWDWLRQ RI WKLV 0$ LQFOXGH OHDYLQJ ZDWHU LQ WKH VWUHDP DQG WKXV� SURYLGLQJ EHQHILW WR LQVWUHDP
IORZV� /HDVHV LQ WKH IDOO PRQWKV EHQHILW IORZV IRU PLJUDWLRQ RI &KLQRRN DQG FRKR VSDZQLQJ DGXOWV�
ZKLOH OHDVHV WKURXJKRXW WKH VXPPHU PRQWKV EHQHILW WKH MXYHQLOH ILVK WKURXJK LPSURYHPHQWV LQ UHDU�
LQJ KDELWDW IRU MXYHQLOH ILVK LQ WULEXWDULHV WR WKH 6FRWW 5LYHU� /HDVHV DUH HLWKHU WHPSRUDU\ WKURXJK
IRUEHDUDQFH DJUHHPHQWV RU SHUPDQHQW LQVWUHDP WUDQVIHUV WKURXJK WKH :DWHU &RGH ����� ZKLFK
DUH IDFLOLWDWHG E\ 6:5&%� 7KLV SURJUDP LV RQJRLQJ EXW WKHUH LV SRWHQWLDO WR H[SDQG LWV RSHUDWLRQV
LQ WKH IXWXUH�
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6FRWW 5LYHU 7DLOLQJV 6WUHDPIORZ DQG (FRORJLFDO %HQHILW 5HVWRUDWLRQ 3URMHFWV

7KLV SURMHFW� ZLWK RQJRLQJ LPSOHPHQWDWLRQ E\ WKH 6FRWW 5LYHU :DWHUVKHG &RXQFLO� DLPV WR LPSURYH
LQVWUHDP FRQQHFWLYLW\ LQ WKH WDLOLQJV VHFWLRQ RI WKH 6FRWW 5LYHU� ZKLFK FRQQHFWV WKH (DVW )RUN� 6RXWK
)RUN� DQG 6XJDU &UHHN WULEXWDULHV WR WKH PDLQV VWHP 6FRWW 5LYHU� %HQHILWV IURP WKLV SURMHFW LQFOXGH
LQVWUHDP KDELWDW LPSURYHPHQW ZLWK SDUWLFXODU EHQHILW WR DQDGURPRXV ILVK VSHFLHV LQ WKH 6FRWW 5LYHU�

3DWWHUVRQ &UHHN :RRG /RDGLQJ

7KLV SURMHFW� LPSOHPHQWHG E\ WKH 6FRWW 5LYHU :DWHUVKHG &RXQFLO� XVHV VWUHDPVLGH WUHHV WKDW DUH
IHOOHG LQWR WKH FKDQQHO WR FUHDWH FRYHU� VFRXU SRROV� LQFUHDVH VORZ ZDWHU KDELWDW� DQG LPSURYH
IORRGSODLQ FRQQHFWLYLW\� ,PSOHPHQWDWLRQ LQ ����� ����� DGGLWLRQDO ZRUN LV RQJRLQJ� 7KH SULPDU\
EHQHILW IURP WKLV SURMHFW LQFOXGHV LPSURYHPHQW RI VSDZQLQJ KDELWDW IRU DQDGURPRXV ILVK�

)UHQFK &UHHN :RRG 	 *UDYHO (QKDQFHPHQW

7KLV 6FRWW 5LYHU :DWHUVKHG &RXQFLO SURMHFW DLPV WR LPSURYH FRKR VDOPRQ VSDZQLQJ DQG UHDULQJ
FRQGLWLRQV E\ DGGLQJ ODUJH ZRRG DQG VSDZQLQJ JUDYHOV� 8VLQJ D SKDVHG DSSURDFK� WKH ILUVW VHULHV
RI ZRRG VWUXFWXUHV DQG JUDYHO DXJPHQWDWLRQ EHJDQ LQ ����� 7KH SULPDU\ EHQHILW H[SHFWHG IURP
WKLV SURMHFW LQFOXGHV KDELWDW LPSURYHPHQW IRU FRKR VDOPRQ�

��� 7,(5 ,,� 3ODQQHG 3URMHFWV DQG 0DQDJHPHQW $FWLRQV

7LHU ,, 30$V� SODQQHG IRU QHDU�WHUP LQLWLDWLRQ DQG LPSOHPHQWDWLRQ ����������� E\ LQGLYLGXDO DJHQ�
FLHV� H[LVW DW YDU\LQJ VWDJHV LQ WKHLU GHYHORSPHQW� 3URMHFW GHVFULSWLRQV DUH SURYLGHG EHORZ IRU
HDFK RI WKH LGHQWLILHG 7LHU ,, 30$V� 7KH OHYHO RI GHWDLO SURYLGHG IRU WKH HLJKW 30$V GHVFULEHG EH�
ORZ GHSHQGV RQ WKH VWDWXV RI WKH 30$� ZKHUH SRVVLEOH WKH SURMHFW GHVFULSWLRQV LQFOXGH LQIRUPDWLRQ
UHOHYDQW WR ������� DQG ������� RI WKH 6*0$ UHJXODWLRQV�

L� $YRLGLQJ 6LJQLILFDQW ,QFUHDVH RI 7RWDO 1HW *URXQGZDWHU 8VH IURP WKH %DVLQ
LL� %HDYHU 'DP $QDORJXHV
LLL� &RQVHUYDWLRQ (DVHPHQWV
LY� (DVW )RUN 6FRWW 3URMHFW
Y� +LJK 0RXQWDLQ /DNHV
YL� ,UULJDWLRQ (IILFLHQF\ ,PSURYHPHQWV
YLL� 0$5 	 ,/5 � 1):) 6FRWW 5HFKDUJH 3URMHFW
YLLL� 0$5 	 ,/5
L[� 8SVORSH :DWHU <LHOG 3URMHFWV
[� 9ROXQWDU\ 0DQDJHG /DQG 5HSXUSRVLQJ

$YRLGLQJ 6LJQLILFDQW ,QFUHDVH RI 7RWDO 1HW *URXQGZDWHU 8VH IURP WKH %DVLQ

3URMHFW 'HVFULSWLRQ
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7KH JRDO RI WKLV 0$ LV WR DYRLG ZDWHU OHYHO GHFOLQHV DQG DGGLWLRQDO VWUHDPIORZ GHSOHWLRQ LQ 6FRWW
9DOOH\ WKDW ZRXOG UHVXOW IURP VLJQLILFDQW H[SDQVLRQ RI QHW JURXQGZDWHU XVH UHODWLYH WR WKH SUDFWLFH
RYHU WKH SDVW WZR GHFDGHV� 1HW JURXQGZDWHU XVH LV GHILQHG DV WKH GLIIHUHQFH EHWZHHQ JURXQGZDWHU
SXPSLQJ DQG JURXQGZDWHU UHFKDUJH LQ WKH %DVLQ� 8QGHU FRQGLWLRQV RI ORQJ�WHUP VWDEOH UHFKDUJH
�IURP SUHFLSLWDWLRQ� LUULJDWLRQ� VWUHDPV� IORRGV� DQG ORQJ�WHUP VWDEOH VXUIDFH ZDWHU VXSSOLHV LQ WKH
%DVLQ� VLJQLILFDQW LQFUHDVHV LQ ORQJ�WHUP DYHUDJH (7 �RU RWKHU FRQVXPSWLYH XVHV� LQ WKH %DVLQ OHDG
WR VLJQLILFDQW LQFUHDVHV LQ ORQJ�WHUP DYHUDJH QHW JURXQGZDWHU XVH� :KLOH QRW OHDGLQJ WR RYHUGUDIW�
VXFK LQFUHDVH RI QHW JURXQGZDWHU XVH ZRXOG UHVXOW LQ OHVV JURXQGZDWHU GLVFKDUJH WRZDUG WKH 6FRWW
5LYHU DQG� KHQFH� ORZHU G\QDPLF HTXLOLEULXP ZDWHU OHYHOV LQ WKH %DVLQ RU SRUWLRQV RI WKH %DVLQ� SRV�
VLEO\ DW OHYHOV ORZHU WKDQ WKH PLQLPXP WKUHVKROG �07� IRU JURXQGZDWHU OHYHOV RU IRU LQWHUFRQQHFWHG
VXUIDFH ZDWHU� IRU VLJQLILFDQW SHULRGV RI WLPH �VHH &KDSWHU ��������� 7KLV 0$ KHOSV WR HQVXUH WKDW
WKH VXVWDLQDEOH \LHOG RI WKH EDVLQ LV QRW H[FHHGHG �VHH &KDSWHU ������ DQG WKDW VXVWDLQDEOH PDQ�
DJHPHQW FULWHULD DUH PHW� 7KH 0$ VHWV D IUDPHZRUN WR GHYHORS D SURFHVV IRU DYRLGLQJ VLJQLILFDQW
ORQJ�WHUP LQFUHDVHV LQ DYHUDJH QHW JURXQGZDWHU XVH LQ WKH %DVLQ� ZKLOH SURWHFWLQJ FXUUHQW JURXQG�
ZDWHU DQG VXUIDFH ZDWHU XVHUV� DOORZLQJ %DVLQ WRWDO JURXQGZDWHU H[WUDFWLRQ WR UHPDLQ DW OHYHOV WKDW
KDYH RFFXUUHG RYHU WKHPRVW UHFHQW WZHQW\�\HDU SHULRG ������������ %\ SUHYHQWLQJ IXWXUH GHFOLQLQJ
ZDWHU OHYHOV� WKH 0$ ZLOO KHOS WKH *6$ DFKLHYH WKH PHDVXUDEOH REMHFWLYHV RI VHYHUDO VXVWDLQDELO�
LW\ LQGLFDWRUV� JURXQGZDWHU OHYHOV� JURXQGZDWHU VWRUDJH� VXEVLGHQFH� DQG LQWHUFRQQHFWHG VXUIDFH
ZDWHU DQG *'(V� 'XH WR WKH GLUHFW UHODWLRQVKLS EHWZHHQ QHW JURXQGZDWHU XVH DQG (7� LPSOHPHQ�
WDWLRQ RI WKH 0$ LV PHDVXUHG E\ FRPSDULQJ WKH PRVW UHFHQW ILYH DQG WHQ \HDU UXQQLQJ DYHUDJHV RI
DJULFXOWXUDO DQG XUEDQ (7 RYHU ERWK WKH %DVLQ DQG ZDWHUVKHG� WR WKH DYHUDJH YDOXH RI %DVLQ (7
PHDVXUHG LQ WKH ��������� SHULRG� ZLWKLQ WKH OLPLWV RI PHDVXUHPHQW XQFHUWDLQW\� %DVLQ (7 IURP
DQWKURSRJHQLF DFWLYLWLHV LQ WKH %DVLQ DQG VXUURXQGLQJ ZDWHUVKHG FDQQRW LQFUHDVH VLJQLILFDQWO\ LQ
WKH IXWXUH ZLWKRXW LPSDFWLQJ VXVWDLQDEOH \LHOG� 7KLV GHVLJQ LV LQWHQGHG WR DFKLHYH WKH IROORZLQJ�

� 7R DYRLG GLVUXSWLRQ RI H[LVWLQJ XUEDQ DQG DJULFXOWXUDO DFWLYLWLHV�
� 7R SURYLGH DQ HIILFLHQW� HIIHFWLYH� DQG WUDQVSDUHQW SODQQLQJ WRRO WKDW DOORZV IRU QHZ XUEDQ�
GRPHVWLF� DQG DJULFXOWXUDO JURXQGZDWHU H[WUDFWLRQ ZLWKRXW LQFUHDVH RI WRWDO QHW JURXQGZDWHU
XVH� 7KLV FDQ EH DFKLHYHG WKURXJK H[FKDQJHV� FRQVHUYDWLRQ HDVHPHQWV� DQG RWKHU YROXQWDU\
PDUNHW PHFKDQLVPV ZKLOH DOVR PHHWLQJ FXUUHQW ]RQLQJ UHVWULFWLRQV IRU RSHQ VSDFH� DJULFXOWXUDO
FRQVHUYDWLRQ� HWF� �VHH &KDSWHU ���

� 7R EH IOH[LEOH LQ DGMXVWLQJ WKH OLPLW RQ WRWDO QHW JURXQGZDWHU H[WUDFWLRQ LI DQG ZKHUH DGGLWLRQDO
JURXQGZDWHU UHVRXUFHV EHFRPH DYDLODEOH GXH WR DGGLWLRQDO UHFKDUJH GHGLFDWHG WR ODWHU H[WUDF�
WLRQ�

&ULWLFDO WRROV RI WKH 0$ ZLOO EH PRQLWRULQJ DQG DVVHVVPHQW RI ORQJ�WHUP FKDQJHV LQ %DVLQ DQG
VXUURXQGLQJ ZDWHUVKHG K\GURORJ\ �(7� SUHFLSLWDWLRQ� VWUHDPIORZ� JURXQGZDWHU OHYHOV� VHH FKDSWHU
��� RXWUHDFK DQG FRPPXQLFDWLRQ ZLWK VWDNHKROGHUV� ZHOO SHUPLWWLQJ� FROODERUDWLRQ ZLWK ODQG XVH
SODQQLQJ DQG ]RQLQJ DJHQFLHV� DQG OLPLWLQJ JURXQGZDWHU H[WUDFWLRQ WR QRW H[FHHG WKH VXVWDLQDEOH
\LHOG�
0HDVXUDEOH 2EMHFWLYHV ([SHFWHG WR %HQHILW
7KLV 0$ GLUHFWO\ EHQHILWV WKH PHDVXUDEOH REMHFWLYHV RI WKH IROORZLQJ VXVWDLQDELOLW\ LQGLFDWRUV�

� *URXQGZDWHU OHYHOV ± $YRLGV GHFOLQLQJ ZDWHU OHYHOV EHORZ WKRVH FRUUHVSRQGLQJ WR WKH PRVW
UHFHQW WZHQW\�\HDU SHULRG�

� *URXQGZDWHU VWRUDJH ± $YRLGV GHFOLQLQJ VWRUDJH OHYHOV EHORZ WKRVH FRUUHVSRQGLQJ WR WKH PRVW
UHFHQW WZHQW\�\HDU SHULRG�

���



6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

� 'HSOHWLRQ RI ,QWHUFRQQHFWHG 6XUIDFH :DWHUV DQG 3URWHFWLRQ RI *URXQGZDWHU�'HSHQGHQW
(FRV\VWHPV ± $YRLGV GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHUV ZLWK GHFOLQLQJ JURXQGZDWHU
OHYHOV�

&LUFXPVWDQFHV IRU ,PSOHPHQWDWLRQ
&XUUHQWO\� WKHUH LV QR WKUHDW RI FKURQLFDOO\ GHFOLQLQJ ZDWHU OHYHOV LQ 6FRWW 9DOOH\� 7KH %DVLQ LV QRW
LQ D FRQGLWLRQ RI RYHUGUDIW� )XWXUH WKUHDWV WR JURXQGZDWHU OHYHOV IDOO LQWR WZR FDWHJRULHV �&KDSWHU
��������� IXUWKHU H[SODLQHG EHORZ�

� ,QFUHDVHG WRWDO QHW JURXQGZDWHU XVH LQ WKH %DVLQ �WRWDO QHW JURXQGZDWHU XVH� GLIIHUHQFH EH�
WZHHQ %DVLQ ODQGVFDSH UHFKDUJH DQG %DVLQ SXPSLQJ��

� 5HGXFHG UHFKDUJH LQWR DQG UXQRII IURP WKH ZDWHUVKHG VXUURXQGLQJ WKH %DVLQ�

7KLV 0$ HQVXUHV WKDW IXWXUH GHFOLQLQJ ZDWHU OHYHOV DUH QRW WKH UHVXOW RI DQ\ VLJQLILFDQW H[SDQVLRQ
RI JURXQGZDWHU SXPSLQJ LQ WKH %DVLQ �ILUVW FDWHJRU\�� ZKLFK ZRXOG OHDG WR QHZ� ORZHU HTXLOLEULXP
JURXQGZDWHU OHYHO FRQGLWLRQV �VHH &KDSWHU ��� :KLOH QRW FRQVWLWXWLQJ D FRQGLWLRQ RI RYHUGUDIW� WKHVH
QHZ G\QDPLF HTXLOLEULXP FRQGLWLRQV PD\ SRVVLEO\ H[FHHG WKH 07 IRU ZDWHU OHYHO� DOVR DIIHFWLQJ WKH
SURWHFWLRQ RI JURXQGZDWHU GHSHQGHQW HFRV\VWHPV �*'(V� DQG LQFUHDVLQJ WKH GHSOHWLRQ RI LQWHUFRQ�
QHFWHG VXUIDFH ZDWHU GXH WR JURXQGZDWHU SXPSLQJ DW SHULRGV RI FULWLFDOO\ ORZ VWUHDPIORZ FRQGLWLRQV
�VXPPHU DQG IDOO��

,QFUHDVLQJ %DVLQ 1HW *URXQGZDWHU ([WUDFWLRQ

*URXQGZDWHU OHYHOV LQ WKH EDVLQ DUH IXQGDPHQWDOO\ FRQWUROOHG E\ �&KDSWHU ���������

� 7KH HOHYDWLRQ DQG ORFDWLRQ RI WKH 6FRWW 5LYHU DORQJ WKH YDOOH\ WURXJK� 7KH PDLQ�VWHP 6FRWW
5LYHU LV D QHW JDLQLQJ VWUHDP� QDWXUDOO\ GUDLQLQJ WKH %DVLQ�

� 7KH DPRXQW RI UHFKDUJH DORQJ WKH WULEXWDULHV RQ WKH XSSHU DQG PLGGOH DOOXYLDO IDQ VHFWLRQV�
� 7KH DPRXQW RI UHFKDUJH IURP WKH %DVLQ ODQGVFDSH GXH WR SUHFLSLWDWLRQ� LUULJDWLRQ UHWXUQ IORZV�
IORRGLQJ� DQG PDQDJHG DTXLIHU UHFKDUJH �0$5��

� 7KH DPRXQW RI JURXQGZDWHU SXPSLQJ IRU LUULJDWLRQ �WKH QHW FRQVXPSWLYH JURXQGZDWHU XVH E\
GRPHVWLF DQG SXEOLF XVHUV LV UHODWLYHO\ VPDOO DIWHU DFFRXQWLQJ IRU UHWXUQ IORZV IURP VHSWLF V\V�
WHPV DQG ZDVWHZDWHU WUHDWPHQW SODQWV WR HLWKHU JURXQGZDWHU RU VWUHDPV��

$ G\QDPLF HTXLOLEULXP DOUHDG\ H[LVWV EHWZHHQ WKH UHFKDUJH DFURVV WKH %DVLQ� JURXQGZDWHU SXPS�
LQJ� DQG QHW GLVFKDUJH WR WKH 6FRWW 5LYHU� :DWHU OHYHOV QHDU WKH 6FRWW 5LYHU YDU\ ZLWKLQ D UHODWLYHO\
VPDOO UDQJH GXH WR WKH LQWHUFRQQHFWHGQHVV RI JURXQGZDWHU DQG VXUIDFH ZDWHU DW WKH 6FRWW 5LYHU�
:DWHU OHYHOV JHQHUDOO\ VORSH IURP WKH YDOOH\ PDUJLQV WRZDUG WKH 6FRWW 5LYHU� :DWHU OHYHOV IOXFWXDWH
PRVW QHDU WKH YDOOH\ PDUJLQV� WKH XSSHU HDVWVLGH JXOFKHV DQG QHDU WKH ZHVWHUQ PRXQWDLQ IURQW� $
VLJQLILFDQW IXWXUH LQFUHDVH LQ QHW JURXQGZDWHU XVH ZLWKLQ WKH %DVLQ ZRXOG OHDG WR OHVV JURXQGZDWHU
GLVFKDUJH WRZDUG WKH 6FRWW 5LYHU DQG� KHQFH� D ORZHULQJ RI WKH ZDWHU OHYHO JUDGLHQW WRZDUG WKH 6FRWW
5LYHU� $ ORZHU ZDWHU OHYHO JUDGLHQW PHDQV SHUPDQHQW ORZHULQJ RI WKH ZDWHU WDEOH LQ WKH %DVLQ RU
SRUWLRQV RI WKH %DVLQ� %\ SUHYHQWLQJ D VLJQLILFDQW ORQJ�WHUP LQFUHDVH LQ WRWDO QHW JURXQGZDWHU XVH
WKURXJK SURDFWLYH SODQQLQJ� WKH JURXQGZDWHU EDVLQ� ZKLFK LV QRW LQ RYHUGUDIW FRQGLWLRQV� UHPDLQV
DW D G\QDPLF HTXLOLEULXP LQ ZDWHU OHYHO FRQGLWLRQV� DERYH WKH 07� DV ORQJ DV QDWXUDO UHFKDUJH IURP
VWUHDPV IORZLQJ LQWR WKH %DVLQ UHPDLQV VWDEOH�

'HFUHDVLQJ 5HFKDUJH LQ RU 5XQRII IURP WKH 6XUURXQGLQJ :DWHUVKHG
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7KH %DVLQ LV SDUW RI WKH ODUJHU 6FRWW 9DOOH\ ZDWHUVKHG� 7KH %DVLQ KDV UHODWLYHO\ OLWWOH JURXQGZD�
WHU LQIORZ DQG RXWIORZ DFURVV LWV DTXLIHU ERXQGDULHV� $V D UHVXOW� SXPSLQJ DQG UHFKDUJH RXWVLGH
WKH %DVLQ GR QRW DIIHFW JURXQGZDWHU OHYHOV� /RQJ�WHUP FOLPDWLF FKDQJHV FDXVH FKDQJHV LQ ERWK
SUHFLSLWDWLRQ DPRXQW DQG LQ VQRZPHOW WLPLQJ RYHU WKH VXUURXQGLQJ ZDWHUVKHG� 7KLV ZLOO DIIHFW WKH
G\QDPLFV RI VWUHDPIORZ LQWR WKH %DVLQ� HVSHFLDOO\ RQ WKH XSSHU DOOXYLDO IDQV RI WKH WULEXWDULHV� DQG
WKH DPRXQW RI UHFKDUJH� )LQDOO\� WKH DPRXQW RI VXUIDFH ZDWHU GLYHUVLRQV PD\ FKDQJH� ZKLFK LQ WXUQ
DIIHFWV SXPSLQJ LQ WKH %DVLQ� 7KH 69,+0 ZLOO EH XVHG WKURXJKRXW WKH LPSOHPHQWDWLRQ SHULRG WR
DVVHVV WKH LPSDFWV RI WKHVH FKDQJHV RQ VXVWDLQDEOH \LHOG�

)LJXUH ��� $QQXDO SUHFLSLWDWLRQ RYHU WKH ��������� UHFRUG DV PHDVXUHG DW WKH )RUW -RQHV 5DQJHU
ZHDWKHU VWDWLRQ �86&����������

+LVWRULF ZDWHU OHYHOV LQGLFDWH WKDW WKHUH LV QR RYHUGUDIW DQG QR ORQJ�WHUP GHFOLQH LQ ZDWHU OHYHOV�
:KHUH ZDWHU OHYHOV KDYH EHHQ REVHUYHG WR IOXFWXDWH VLQFH WKH ����V� GHFOLQHV LQ GU\ \HDU IDOO
ZDWHU OHYHOV RFFXUUHG LQ WKH ����V� UHODWLYH WR SULRU GHFDGHV� EXW KDYH EHHQ VWHDG\ RYHU WKH SDVW
�� \HDUV� $YHUDJH SUHFLSLWDWLRQ RYHU WKH SDVW �� \HDUV �����±����� KDV EHHQ VLJQLILFDQWO\ ORZHU
WKDQ WKH DYHUDJH SUHFLSLWDWLRQ GXULQJ WKH PHDVXUHG UHFRUG LQ WKH ��WK FHQWXU\ �)LJXUH ��� DOVR VHH
&KDSWHU ���
%DVHG RQ FXUUHQW FRQGLWLRQV LQ WKH %DVLQ� WKLV 0$ ZLOO EH LPSOHPHQWHG LPPHGLDWHO\ XSRQ DSSURYDO
RI WKH *63 E\ ':5 LQ SDUWQHUVKLS ZLWK RWKHU UHOHYDQW DJHQFLHV� 'XULQJ 0$ LPSOHPHQWDWLRQ� LI
JURXQGZDWHU OHYHOV VWDELOL]H DW KLJKHU HOHYDWLRQV GXH WR *6$ DFWLYLWLHV RU FOLPDWH FKDQJH� WRWDO
QHW JURXQGZDWHU XVH DQG WKH VXVWDLQDEOH \LHOG PD\ EH DGMXVWHG XSZDUG� 7KH PHFKDQLVP IRU RII�
UDPSLQJ WKH 0$ LV GHVFULEHG LQ WKH LPSOHPHQWDWLRQ VHFWLRQ EHORZ�
3XEOLF 1RWLFLQJ
7KH *6$ ZLOO LPSOHPHQW WKH IROORZLQJ HGXFDWLRQ DQG RXWUHDFK DFWLRQV UHJDUGLQJ WKH 0$�

� 3RVW DQG DGYHUWLVH WKH SURJUHVV RI 0$ LPSOHPHQWDWLRQ WKURXJK WKH VXEPLWWDO RI DQQXDO
SURJUHVV UHSRUWV WR ':5�
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,PSOHPHQWDWLRQ� &ROODERUDWLRQ ZLWK 3HUPLWWLQJ DQG 5HJXODWRU\ $JHQFLHV
,PSOHPHQWDWLRQ RI WKH 0$ LV IRFXVHG RQ GHYHORSLQJ DFWLYH FRRUGLQDWLRQ EHWZHHQ WKH *6$ ZLWK
RWKHU SODQQLQJ� SHUPLWWLQJ� DQG UHJXODWRU\ HQWLWLHV ZLWKLQ WKH %DVLQ� LQFOXGLQJ WKH 6LVNL\RX &RXQW\
'HSDUWPHQW RI (QYLURQPHQWDO +HDOWK DQG ORFDO ODQG XVH ]RQLQJ DJHQFLHV�

6LVNL\RX &RXQW\ 'HSDUWPHQW RI (QYLURQPHQWDO +HDOWK

7KH *6$ ZLOO GHYHORS D IRUPDO SDUWQHUVKLS ZLWK WKH ZHOO FRQVWUXFWLRQ SHUPLWWLQJ DJHQF\ WKDW RSHU�
DWHV ZLWKLQ WKH %DVLQ� WKH 6LVNL\RX &RXQW\ 'HSDUWPHQW RI (QYLURQPHQWDO +HDOWK� 7KH REMHFWLYH RI
WKH SDUWQHUVKLS LV WR GHYHORS D ZHOO SHUPLWWLQJ SURJUDP IRU DJULFXOWXUDO� XUEDQ� DQG ODUJH GRPHVWLF
ZHOOV WKDW LV VXSSRUWLYH RI DQG FRQVLVWHQW ZLWK WKH *6$¶V JRDO QRW WR H[SDQG WRWDO QHW JURXQGZD�
WHU XVH LQ WKH 6FRWW 9DOOH\ %DVLQ� 7KH SHUPLWWLQJ SURJUDP ZRXOG HQVXUH WKDW FRQVWUXFWLRQ RI QHZ
H[WUDFWLRQ ZHOOV GRHV QRW VLJQLILFDQWO\ H[SDQG FXUUHQW WRWDO QHW JURXQGZDWHU XVH LQ WKH %DVLQ �WR
WKH GHJUHH WKDW VXFK H[SDQVLRQ PD\ FDXVH WKH RFFXUUHQFH RI XQGHVLUDEOH UHVXOWV� DV GHILQHG LQ
&KDSWHU � XQGHU VHFWLRQV �������� �������� �������� DQG ��������� 7KLV FDQ EH DFKLHYHG WKURXJK
FRPPHQVXUDWH ZHOO UHWLUHPHQWV DQG WKURXJK ZDWHU PDUNHW LQVWUXPHQWV�

:HOO UHSODFHPHQW PD\ QRW UHTXLUH WKDW WKH QHZ ZHOO KDV WKH VDPH FRQVWUXFWLRQ GHVLJQ DV
WKH ROG ZHOO� LQFOXGLQJ ZHOO FDSDFLW\� +HUH DUH WZR LOOXVWUDWLYH H[DPSOHV RI DQ DSSURSULDWH
XVH RI ZHOO UHSODFHPHQW�

([DPSOH �� 5HSODFHPHQW RI D ������JSP DJULFXOWXUDO ZHOO WKDW ZLOO EH SURSHUO\ GHFRP�
PLVVLRQHG ZLWK D QHZ ������JSP DJULFXOWXUDO ZHOO LV SHUPLVVLEOH�

([DPSOH �� 5HSODFHPHQW RI D ������JSP DJULFXOWXUDO ZHOO WKDW ZLOO EH SURSHUO\ GH�
FRPPLVVLRQHG ZLWK D QHZ ������JSP FDSDFLW\ DJULFXOWXUDO ZHOO LV SHUPLVVLEOH ZLWK WKH
H[SOLFLW FRQGLWLRQ WKDW WKH ���\HDU DYHUDJH WRWDO QHW JURXQGZDWHU H[WUDFWLRQ ZLWKLQ WKH
FRPELQHG DUHD VHUYLFHG E\ WKH ROG DQG WKH QHZ ZHOO GRHV QRW H[FHHG WKH DYHUDJH
JURXQGZDWHU H[WUDFWLRQ RYHU WKH PRVW UHFHQW ���\HDUV�

/DQG 8VH =RQLQJ $JHQFLHV

7KH *6$ ZLOO GHYHORS D SDUWQHUVKLS ZLWK DOO UHOHYDQW ODQG XVH ]RQLQJ DJHQFLHV LQ WKH ZDWHUVKHG�
/DQG XVH ]RQLQJ DJHQFLHV LQ WKH %DVLQ LQFOXGH�

� 6LVNL\RX &RXQW\
� &LW\ RI (WQD
� 7RZQ RI )RUW -RQHV

7KH REMHFWLYH RI WKH SDUWQHUVKLS LV IRU WKRVH DJHQFLHV WR GHYHORS ODQG XVH ]RQLQJ DQG ODQG XVH SHU�
PLWWLQJ SURJUDPV WKDW DUH VXSSRUWLYH RI DQG FRQVLVWHQW ZLWK WKH *6$¶V JRDO QRW WR H[SDQG WRWDO QHW
JURXQGZDWHU XVH LQ WKH %DVLQ� 'HYHORSLQJ FORVH SDUWQHUVKLSV DQG WLPHO\ WUDQVIHU RI LQIRUPDWLRQ ZLOO
EHVW SUHYHQW DQ H[SDQVLRQ RI WRWDO DQWKURSRJHQLF FRQVXPSWLYH ZDWHU XVH LQ WKH %DVLQ� 3UHYHQWLQJ
DQ H[SDQVLRQ RI WRWDO QHW JURXQGZDWHU XVH LQ WKH %DVLQ DQG VXUURXQGLQJ DUHDV VWLOO DOORZV IRU ERWK
XUEDQ DQG DJULFXOWXUDO JURZWK�

8UEDQ H[SDQVLRQ LV QRW FXUUHQWO\ SODQQHG WR RFFXU LQ 6FRWW 9DOOH\ LQ WKH QHDU IXWXUH� ,I QHHGHG LW
ZRXOG EH E\ H[SDQVLRQ LQWR HLWKHU DJULFXOWXUDO RU QDWXUDO ODQGV� ZLWKLQ WKH FRQVWUDLQWV RI ODQG XVH
SODQQLQJ REMHFWLYHV DQG ]RQLQJ ODZV� $JULFXOWXUH�WR�XUEDQ ODQG XVH FRQYHUVLRQ GRHV QRW LQFUHDVH
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QHW JURXQGZDWHU XVH ZLWKLQ WKH IRRWSULQW RI WKDW FRQYHUVLRQ� 6RPHWLPHV WKH QHW JURXQGZDWHU XVH
PD\ EH ORZHU DIWHU FRQYHUVLRQ �GXH WR ORZHU HYDSRWUDQVSLUDWLRQ�� 7KH WRWDO DQQXDO YROXPH RI QHW
JURXQGZDWHU XVH UHGXFWLRQ FDQ EH PDGH DYDLODEOH IRU QHW JURXQGZDWHU XVH LQFUHDVH HOVHZKHUH LQ
WKH %DVLQ WKURXJK GHVLJQLQJ DSSURSULDWH ODQG XVH ]RQLQJ DQG SHUPLWWLQJ SURFHVVHV� DQG DIWHU FRQ�
VLGHULQJ HFRORJLF� SXEOLF LQWHUHVW� DQG K\GURORJLF RU K\GURJHRORJLF FRQVWUDLQWV WR VXFK H[FKDQJHV�
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0DUNHW LQVWUXPHQWV HQFRPSDVV D ZLGH UDQJH RI PDQDJHPHQW WRROV WKDW UHO\ RQ PRQHWDU\
WUDQVDFWLRQV WR HIILFLHQWO\ DQG HIIHFWLYHO\ WUDGH ZDWHU XVHV LQ ZD\V WKDW GR QRW DIIHFW WKH RYHUDOO
ZDWHU EDODQFH RI D EDVLQ� 7KH IROORZLQJ DUH WZR K\SRWKHWLFDO H[DPSOHV RI ZDWHU PDUNHW
WUDQVDFWLRQV WR LOOXVWUDWH KRZ VXFK LQVWUXPHQWV PD\ EH DSSOLHG� LI FLUFXPVWDQFHV DQG ]RQLQJ
UHJXODWLRQV DUH DSSURSULDWH� 7KHVH DUH LQWHQGHG WR EH H[DPSOHV RQO\ DQG DUH QRW VSHFLILF WR
WKH %DVLQ�

([DPSOH �� ([SDQVLRQ RI XUEDQ JURXQGZDWHU XVH LQWR DJULFXOWXUDO ODQGV� ZKHUH FRQ�
VLVWHQW ZLWK ]RQLQJ DQG ODQG XVH SODQQLQJ ± 1HW JURXQGZDWHU XVH SHU DFUH RI XUEDQ
ODQG LV JHQHUDOO\ VLPLODU WR RU ORZHU WKDQ XQGHU DJULFXOWXUDO ODQG XVH �WKLV DFFRXQWV IRU
WKH IDFW WKDW ZDVWHZDWHU LV UHFKDUJHG WR JURXQGZDWHU DQG WKDW WKH ODUJHVW FRQVXPS�
WLYH XVH LQ XUEDQ VHWWLQJV LV (7 IURP JUHHQ ODQGVFDSHV�� $ K\SRWKHWLFDO H[DPSOH� OHWV
DVVXPH WKDW XUEDQ QHW JURXQGZDWHU XVH LV ��� DFUH�IHHW SHU DFUH� ZKHUHDV LW LV � DFUH�
IHHW SHU DFUH RQ DJULFXOWXUDO ODQG� 1HW ZDWHU XVH LV WKH GLIIHUHQFH EHWZHHQ JURXQGZDWHU
SXPSLQJ DQG JURXQGZDWHU UHFKDUJH RYHU WKH DUHD LQ TXHVWLRQ� /HW¶V IXUWKHU DVVXPH
WKDW DQ XUEDQ H[SDQVLRQ RFFXUV LQWR ��� DFUHV RI DJULFXOWXUDO ODQG� 3ULRU WR WKH ODQG
XVH FRQYHUVLRQ� QHW ZDWHU XVH ZDV � [ ���  ����� DFUH�IHHW� $IWHU WKH ODQG XVH FRQ�
YHUVLRQ� QHW ZDWHU XVH LV ��� [ ���  ��� DFUH�IHHW� 7KH ODQG XVH FRQYHUVLRQ PDNHV
��� DFUH�IHHW DYDLODEOH IRU DGGLWLRQDO DQQXDO JURXQGZDWHU SXPSLQJ HOVHZKHUH LQ WKH
%DVLQ�

([DPSOH �� ([SDQVLRQ RI XUEDQ JURXQGZDWHU XVH LQWR QDWXUDO ODQGV� ZKHUH FRQVLVWHQW
ZLWK ]RQLQJ DQG ODQG XVH SODQQLQJ ± 1HW JURXQGZDWHU XVH RI XUEDQ ODQG LV JHQHUDOO\
ODUJHU WKDQ XQGHU QDWXUDO ODQG XVH� $ K\SRWKHWLFDO H[DPSOH� XUEDQ QHW JURXQGZDWHU
XVH LV ��� DFUH�IHHW SHU DFUH� ZKHUHDV LW LV ��� DFUH�IHHW SHU DFUH SULRU WR WKH ODQG�
XVH FRQYHUVLRQ� /HW¶V DJDLQ DVVXPH WKDW WKH XUEDQ H[SDQVLRQ LV ��� DFUHV� 3ULRU WR
WKH ODQG XVH FRQYHUVLRQ� ZDWHU XVH RQ WKH ��� DFUHV ZDV ��� [ ���  ��� DFUH�IHHW�
$IWHU ODQG XVH FRQYHUVLRQ� WKH QHW ZDWHU XVH LV ��� 
 ���  ��� DFUH�IHHW� 7KH ODQG
XVH FRQYHUVLRQ WKHUHIRUH UHTXLUHV DQ DGGLWLRQDO ��� DFUH�IHHW RI ZDWHU� ,I WKH FLW\ DOVR
SXUFKDVHV ��� DFUHV RI DJULFXOWXUDO ODQG IRU XUEDQ GHYHORSPHQW� DV LQ H[DPSOH �� LW
DOUHDG\ KDV D FUHGLW RI ��� DFUH�IHHW� RI ZKLFK LW PD\ DSSO\ ��� DFUH�IHHW WRZDUG WKLV
DGGLWLRQDO ��� DFUH H[SDQVLRQ LQWR QDWXUDO ODQG� $OWHUQDWLYHO\� WKH FLW\ ZRXOG QHHG
WR SXUFKDVH D FRQVHUYDWLRQ HDVHPHQW RQ ��� DFUHV RI DJULFXOWXUDO ODQG HOVHZKHUH LQ
WKH EDVLQ �QHW JURXQGZDWHU XVH� � DFUH�IHHW SHU DFUH� RU � [ ���  ��� DFUH�IHHW� WKDW
FRQYHUWV WKDW DJULFXOWXUDO ODQG WR QDWXUDO ODQG �QHW JURXQGZDWHU XVH� ��� DFUH�IHHW SHU
DFUH� RU ��� [ ���  ��� DFUH�IHHW�� 7KH QHW JURXQGZDWHU XVH RQ WKH HDVHPHQW ZRXOG
EH UHGXFHG IURP ��� DFUH�IHHW WR ��� DFUH�IHHW� D ��� DFUH�IHHW JDLQ WR EDODQFH WKH
FLW\¶V GHYHORSPHQW LQWR QDWXUDO ODQGV� DERYH� &RVWV IRU WKH HDVHPHQW PD\ LQFOXGH
FRVWV IRU SXUFKDVLQJ RU OHDVLQJ WKDW ODQG DQG WKH FRVW IRU PDLQWDLQLQJ WKH FRQVHUYDWLRQ
HDVHPHQW� :H QRWH WKDW FRQYHUVLRQ WR QDWXUDO ODQG PD\ UHTXLUH VLJQLILFDQW DQG KDELWDW
GHYHORSPHQW DQG PDQDJHPHQW DV DSSURSULDWH�

7KH DERYH H[DPSOHV GR QRW DFFRXQW IRU SRVVLEOH ZDWHU ULJKWV LVVXHV WKDW ZLOO DOVR QHHG WR
EH FRQVLGHUHG� ,Q &DOLIRUQLD� XUEDQ JURXQGZDWHU ULJKWV DUH JHQHUDOO\ DSSURSULDWLYH� ZKLOH
DJULFXOWXUDO ZDWHU ULJKWV DUH RYHUO\LQJ� FRUUHODWLYH ULJKWV�
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$JULFXOWXUDO H[SDQVLRQ� ZKHUH SHUPLVVLEOH XQGHU ]RQLQJ UHJXODWLRQV� LV VLPLODUO\ PDGH SRVVLEOH�
H�J�� E\ YROXQWDU\ PDQDJHG ODQG UHSXUSRVLQJ RI H[LVWLQJ DJULFXOWXUDO DFWLYLWLHV LQ WKH VDPH ORFDWLRQ
RU HOVHZKHUH ZLWKLQ WKH %DVLQ DQG HQVXULQJ WKDW WKHUH LV QR LQFUHDVH LQ QHW JURXQGZDWHU H[WUDFWLRQ
EHWZHHQ WKH H[SDQVLRQ RQ RQH KDQG DQG ODQG UHSXUSRVLQJ RQ WKH RWKHU� 7KLV PD\ EH DFKLHYHG
WKURXJK ODQG SXUFKDVLQJ RU WUDGH RI QHW JURXQGZDWHU H[WUDFWLRQ ULJKWV �ZDWHU PDUNHWV� RU WKURXJK
FRQWUDFWXDO DUUDQJHPHQWV IRU ODQG UHSXUSRVLQJ �H�J�� FRQVHUYDWLRQ HDVHPHQWV� WR EDODQFH H[SDQ�
VLRQ DQG UHGXFWLRQ RI QHW JURXQGZDWHU XVH� ,I DGGLWLRQDO %DVLQ WRWDO QHW JURXQGZDWHU H[WUDFWLRQ
FDSDFLW\ EHFRPHV DYDLODEOH �DIWHU D SURORQJHG SHULRG RI ZDWHU OHYHO LQFUHDVH�� WKH *6$ ZLOO ZRUN
ZLWK WKH ODQG XVH ]RQLQJ DJHQFLHV WR HQVXUH ODQG XVH ]RQLQJ DQG SHUPLWWLQJ LV DGMXVWHG DFFRUGLQJO\�
IROORZLQJ D K\GURORJLF DVVHVVPHQW�

'H�PLQLPLV H[FHSWLRQV WR QHW JURXQGZDWHU XVH H[SDQVLRQ� GRPHVWLF ZDWHU XVH� XS WR � DFUH�IHHW
SHU KRXVHKROG� FRQWULEXWHV PLQLPDOO\ WR QHW JURXQGZDWHU H[WUDFWLRQ RI D EDVLQ� 1HDUO\ DOO KRXVHKROG
ZDWHU XVH RWKHU WKDQ LUULJDWLRQ LV UHWXUQHG WR JURXQGZDWHU YLD VHSWLF V\VWHPV OHDFKDWH� /DUJHU
KRXVHKROG ZDWHU XVH� DERYH GH�PLQLPLV OHYHOV� LV W\SLFDOO\ GXH WR LUULJDWLRQ RI SDVWXUH RU ODZQ DQG
WKHUHIRUH� ZLOO EH FRQVLGHUHG D QHW JURXQGZDWHU H[WUDFWLRQ�

,I DGGLWLRQDO QHW JURXQGZDWHU H[WUDFWLRQ EHFRPHV DYDLODEOH �DIWHU D SURORQJHG SHULRG RI ZDWHU OHYHO
LQFUHDVH�� WKH SDUWQHUVKLS ZLOO HQVXUH WKDW ZHOO SHUPLWWLQJ LV DGMXVWHG DFFRUGLQJO\�

,PSOHPHQWDWLRQ� 0RQLWRULQJ
,Q D JURXQGZDWHU EDVLQ ZKHUH DJULFXOWXUDO SXPSLQJ H[FHHGV ��� RI DSSOLHG JURXQGZDWHU XVH LQ
WKH EDVLQ� WKH WRWDO ORQJ�WHUP FKDQJH LQ WKH DPRXQW RI QHW JURXQGZDWHU XVH �JURXQGZDWHU SXPSLQJ
PLQXV UHFKDUJH� FDQ EH HVWLPDWHG E\ TXDQWLI\LQJ WKH ORQJ�WHUP FKDQJHV LQ WKH EDVLQ¶V HYDSR�
WUDQVSLUDWLRQ �(7� IURP LUULJDWHG ODQGVFDSHV� 7KLV DVVXPHV WKDW ORQJ�WHUP WUHQGV LQ SUHFLSLWDWLRQ
DQG DSSOLHG VXUIDFH ZDWHU DUH VXIILFLHQWO\ QHJOLJLEOH VXFK WKDW RQO\ D VLJQLILFDQW LQFUHDVH LQ %DVLQ
(7 OHDGV WR FKDQJHV LQ WKH ORQJ�WHUP JURXQGZDWHU EDODQFH RU WKDW WKHLU LPSDFWV DUH VHSDUDWHO\
DVVHVVHG XVLQJ D PRGHO �6HFWLRQ ������� 0RQLWRULQJ RI %DVLQ (7� WRJHWKHU ZLWK WKH PRQLWRULQJ
SURJUDPV RXWOLQHG LQ FKDSWHU � DQG XVH RI WKH 6FRWW 9DOOH\ ,QWHJUDWHG +\GURORJLF 0RGHO �69,+0�
SURYLGH WKH EDVLV IRU FRPSUHKHQVLYH PRQLWRULQJ RI QHW JURXQGZDWHU XVH LQ WKH %DVLQ� )XUWKHUPRUH�
ZDWHU OHYHO DQG JURXQGZDWHU VWRUDJH PRQLWRULQJ �FKDSWHU �� SURYLGH DQ LQVWUXPHQW WR FRQWLQXDOO\
DVVHVV WKH HIIHFWLYHQHVV RI DYRLGLQJ WKH H[SDQVLRQ RI WRWDO QHW JURXQGZDWHU XVH�

/HJDO $XWKRULW\
7KH *6$ RQO\ KDV DXWKRULW\ IRU JURXQGZDWHU ZLWKLQ WKH 6FRWW 9DOOH\ *URXQGZDWHU %DVLQ� RXWVLGH
RI WKH DGMXGLFDWHG ]RQH� 7KH *6$ KDV QR ODQG XVH ]RQLQJ DXWKRULW\� 7KH *6$ ZLOO FROODERUDWLYHO\
ZRUN ZLWK WKH &RXQW\ RI 6LVNL\RX� RWKHU ODQG XVH ]RQLQJ DJHQFLHV� DQG VWDNHKROGHUV ZLWKLQ WKH
6FRWW 9DOOH\ %DVLQ WR LPSOHPHQW WKLV 0$�

6FKHGXOH 7KH VFKHGXOH IRU LPSOHPHQWLQJ WKH 0$ LV DV IROORZV�

� 7KH *6$ ZLOO FUHDWH SDUWQHUVKLSV ZLWKLQ WKH ILUVW \HDU RI WKH *63� E\ -DQXDU\ ��� �����
� 7KH SDUWQHUVKLSV ZLOO KDYH WKH 0$ SURJUDP LQ SODFH QR ODWHU WKDQ -DQXDU\ ��� �����
� %HQHILWV DUH WR EH VHHQ LPPHGLDWHO\� WKDW LV� WRWDO QHW JURXQGZDWHU XVH GXULQJ WKH ���������
GHFDGH ZLOO QRW H[FHHG WRWDO QHW JURXQGZDWHU XVH LQ WKH %DVLQ GXULQJ WKH ��������� EDVHOLQH
SHULRG�

([SHFWHG %HQHILWV
%HQHILWV JHQHUDWHG E\ WKH 0$ ZLOO LQFOXGH�
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� 6HFXULW\ RI JURXQGZDWHU SXPSLQJ IRU H[LVWLQJ JURXQGZDWHU XVHUV�
� (IILFLHQW� HIIHFWLYH� DQG WUDQVSDUHQW SODQQLQJ WRROV DYDLODEOH IRU QHZ JURXQGZDWHU XVHV WKURXJK
YROXQWDU\ PDUNHW LQVWUXPHQWV�

(VWLPDWHG &RVWV DQG )XQGLQJ 3ODQ
&RVWV DVVRFLDWHG ZLWK FRQYHUVLRQV RI ODQG XVH DUH GHWDLOHG LQ $SSHQGL[ ��'�

%HDYHU 'DP $QDORJXHV

3URMHFW 'HVFULSWLRQ
%HDYHU GDP DQDORJXHV �%'$V� DUH LQVWUHDP VWUXFWXUHV WKDW PLPLF EHDYHU GDPV DQG FUHDWH VWUXF�
WXUDO FRPSOH[LW\� 7KH 6FRWW 5LYHU :DWHUVKHG &RXQFLO �65:&� KDV EHHQ LPSOHPHQWLQJ %'$V LQ
WKH :DWHUVKHG VLQFH ����� 7KH SULPDU\ REMHFWLYH RI %'$V LV WR LPSURYH KDELWDW IRU DQDGURPRXV
ILVK� SDUWLFXODUO\ FRKR VDOPRQ� LQ WKH %DVLQ �VHH &KDSWHU ��� %'$V PD\ UHTXLUH SHUPLWWLQJ DQG�RU
DSSURYDO IURP WKH 1DWLRQDO 2FHDQLF DQG $WPRVSKHULF $GPLQLVWUDWLRQ �12$$�� 8�6� $UP\ &RUSV RI
(QJLQHHUV� 6:5&%� DQG &'): �&KDUQOH\ ������ 7KH 6FRWW 5LYHU :DWHUVKHG ZDV WKH ILUVW ORFDWLRQ
LQ &DOLIRUQLD WR XVH %'$V IRU ZDWHUVKHG UHVWRUDWLRQ� LPSOHPHQWLQJ WKH ILUVW %'$V LQ ���� �&KDUQ�
OH\ ������ 7KH ILUVW WKUHH %'$V LQ WKH %DVLQ ZHUH FRQVWUXFWHG RQ 6XJDU &UHHN DQG VLQFH �����
DGGLWLRQDO %'$V KDYH EHHQ FRQVWUXFWHG RQ )UHQFK &UHHN� 0LQHU¶V &UHHN� DQG 5DWWOHVQDNH &UHHN�
0RQLWRULQJ DVVRFLDWHG ZLWK H[LVWLQJ %'$V LQ WKH 6FRWW 5LYHU :DWHUVKHG KDYH VKRZQ LPSURYHPHQWV
LQ VWUHDP WHPSHUDWXUHV� DPRXQW RI DTXDWLF KDELWDW� DQG JURXQGZDWHU OHYHOV �<RNHO HW DO� ������
$GGLWLRQDO SURSRVHG %'$V DUH LQ WKH SODQQLQJ SKDVH� ,PSOHPHQWDWLRQ RI DGGLWLRQDO %'$ SURMHFWV
ZRXOG UHTXLUH�

� 6HFXULQJ IXQGLQJ�
� 6LWH VHOHFWLRQ DQG DFFHVV DJUHHPHQWV� LI RQ SULYDWH ODQGV�
� 6HFXULQJ UHTXLUHG SHUPLWV�
� ,QVWDOODWLRQ RI PRQLWRULQJ HTXLSPHQW� DV QHFHVVDU\�

%DVHG RQ FXUUHQW FRQGLWLRQV LQ WKH %DVLQ� WKHVH SURMHFWV ZLOO FRQWLQXH WR EH LPSOHPHQWHG E\ 65:&�
,Q WKH IXWXUH� WKH *6$ DQG RWKHU SRWHQWLDOO\ LQWHUHVWHG RUJDQL]DWLRQV PD\ EH FRRSHUDWRUV� SURMHFW
SDUWQHUV� RU WDNH WKH OHDG RQ DGGLWLRQDO %'$ SURMHFWV�

0RQLWRULQJ GDWD LQ WKH %'$ SURJUDP LQFOXGH� EXW DUH QRW OLPLWHG WR�

� /RFDWLRQ DQG GDWH RI RSHUDWLRQ RI WKH %'$�
� 0DMRU FRQVWUXFWLRQ GHWDLOV RI WKH %'$ �ZLGWK� KHLJKW��
� :DWHU OHYHO HOHYDWLRQ LQ WKH %'$ XQGHU W\SLFDO RSHUDWLRQ�
� *URXQGZDWHU OHYHO PRQLWRULQJ GDWD� LI DYDLODEOH�
� 6FLHQWLILF DQG WHFKQLFDO UHSRUWV� LI DYDLODEOH�

8SVORSH :DWHU <LHOG 3URMHFWV

3URMHFW 'HVFULSWLRQ

���
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7KH REMHFWLYH RI WKHVH W\SHV RI SURMHFWV LV WR LQFUHDVH ZDWHU \LHOG IURP WKH XSSHU ZDWHUVKHG� HVSH�
FLDOO\ (DVW )RUN DQG )UHQFK &UHHN� WKURXJK JUHHQ LQIUDVWUXFWXUH� *UHHQ LQIUDVWUXFWXUH PD\ LQFOXGH
IXHO UHGXFWLRQ� URDG LPSURYHPHQWV� FDQRS\ RSHQLQJ WR PDQDJH VQRZ VKDGH DQG DFFXPXODWLRQ�
DQG RWKHU DFWLRQV WKDW UHGXFH GLUHFW UXQRII WR VXUIDFH ZDWHUV�

7KHVH SURMHFWV DUH PRVWO\ LQ WKH SODQQLQJ SKDVH� 3URMHFWV LQ WKH LPSOHPHQWDWLRQ SKDVH LQFOXGH WKH
(DVW )RUN 6FRWW 3URMHFW �VHH EHORZ�� $GGLWLRQDOO\ WKH 6FRWW 5LYHU :DWHUVKHG &RXQFLO KDV IXUWKHUHG
SUHVFULEHG ILUH HIIRUWV WKURXJK GHYHORSPHQW RI WKH 6LVNL\RX 3UHVFULEHG )LUH %XUQ $VVRFLDWLRQ� ZKLFK
UHVXOWHG LQ VHYHUDO EXUQV LQ ����� $QWLFLSDWHG EHQHILWV IURP WKHVH W\SHV RI SURMHFWV LQFOXGH LQ�
FUHDVHG ZDWHU VWRUDJH LQ WKH XSSHU ZDWHUVKHG GXULQJ WKH ZHW VHDVRQ� LPSURYHG IORZV IURP WKH
XSSHU ZDWHUVKHG GXULQJ WKH GU\ VHDVRQ� DQG WKH VXSSRUW RI GHVLUHG LQVWUHDP IORZ FRQGLWLRQV�

&KDQJHV LQ VWUHDPIORZ HQWHULQJ WKH %DVLQ ZLOO EH PRQLWRUHG DQG HYDOXDWHG WKURXJK H[LVWLQJ DQG
SURSRVHG QHZ VWUHDPIORZ JDXJHV RQ NH\ WULEXWDULHV WR WKH 6FRWW 5LYHU �VHH 6HFWLRQ ���� DQG WKURXJK
VWDWLVWLFDO DQDO\VHV RI WKHVH GDWD�

(DVW )RUN 6FRWW 3URMHFW

3URMHFW 'HVFULSWLRQ
7KH 6DOPRQ� 6FRWW 5LYHU 5DQJHU 'LVWULFW RI WKH .ODPDWK 1DWLRQDO )RUHVW LV WKH OHDG DJHQF\ IRU WKLV
SURMHFW WR LPSURYH FRQGLWLRQV LQ WKH (DVW )RUN 6FRWW 5LYHU :DWHUVKHG� 7KLV SURMHFW KDV PXOWLSOH
FRPSRQHQWV� WKH PRVW UHOHYDQW WR WKH *6$ EHLQJ D FRPELQDWLRQ RI WUHDWPHQWV LQFOXGLQJ WKH DGGL�
WLRQ RI ODUJH ZRRG\ GHEULV DORQJ IRXU PLOHV RI VWUHDP� PRGLILFDWLRQ RI VWUHDP FURVVLQJ VWUXFWXUHV�
PHDGRZ UHVWRUDWLRQ� DQG RWKHUV� 7KH REMHFWLYH RI WKHVH DFWLYLWLHV LV WR DGG VWUHDP KDELWDW VWUXFWXUH
DQG FRPSOH[LW\ DQG LPSURYH FRQQHFWLYLW\ DQG DTXDWLF RUJDQLVP SDVVDJH� 7KLV SURMHFW LV FXUUHQWO\
LQ WKH LPSOHPHQWDWLRQ SKDVH� IROORZLQJ WKH GHFLVLRQ QRWLFH DQG D ILQGLQJ RI QR VLJQLILFDQW LPSDFW
LVVXHG RQ 1RYHPEHU ��� �������

&KDQJHV LQ VWUHDPIORZ HQWHULQJ WKH %DVLQ ZLOO EH PRQLWRUHG DQG HYDOXDWHG WKURXJK H[LVWLQJ DQG
SURSRVHG QHZ VWUHDPIORZ JDXJHV RQ NH\ WULEXWDULHV WR WKH 6FRWW 5LYHU �VHH 6HFWLRQ ���� DQG WKURXJK
VWDWLVWLFDO DQDO\VHV RI WKHVH GDWD�

+LJK 0RXQWDLQ /DNHV

7KH +LJK 0RXQWDLQ /DNHV DUH �� UHVHUYRLUV ORFDWHG LQ WKUHH :LOGHUQHVV DUHDV� WKH 0DUEOHV� 5XV�
VLDQV� DQG 7ULQLW\ 0RXQWDLQ :LOGHUQHVVHV� 7KHVH UHVHUYRLUV DUH QDWXUDOO\ H[LVWLQJ� KRZHYHU RXWIORZ
DQG PDLQWHQDQFH VWUXFWXUHV ZHUH FRQVWUXFWHG LQ WKH HDUO\ ����V E\ KDQG SULRU WR WKH :LOGHUQHVV
$FW� 7KHVH UHVHUYRLUV ZHUH XWLOL]HG IRU LUULJDWLRQ DQG�RU K\GUDXOLF PLQLQJ� 0DQ\ RI WKH FRQVWUXFWHG
VWUXFWXUHV ZHUH GHVWUR\HG GXULQJ WKH ���� IORRGV DQG ZHUH QRW UHSDLUHG DIWHUZDUGV DV WKH\ ZHUH
QR ORQJHU EHLQJ DFWLYHO\ XVHG IRU LUULJDWLRQ RU PLQLQJ� 7KH UHVHUYRLUV VWLOO ILOO WKURXJK QDWXUDO LQIORZ�
KRZHYHU� RXWIORZ LV QR ORQJHU PDLQWDLQHG DQG VWRUDJH FDSDFLW\ DV D UHVXOW RI WKH GDPDJHG PDLQWH�
QDQFH VWUXFWXUHV KDYH GHFUHDVHG� ,I UHSDLUHG� VWRUHG ZDWHU ZRXOG EH XWLOL]HG VROHO\ IRU PLWLJDWLRQ
HIIRUWV WR PDLQWDLQ IDOO DGXOW PLJUDWLRQ IORZV ZLWK DQ HVWLPDWLRQ WKDW WKH �� UHVHUYRLUV FRXOG SURYLGH
XSZDUGV RI ����� DFUH�IHHW �$)� RI DGGLWLRQDO IORZ WR WKH 6FRWW 5LYHU DQG LWV WULEXWDULHV� $ IHDVLELOLW\
VWXG\ LV QHHGHG WKDW ZRXOG DQDO\]H WKH RQ�WKH�JURXQG ZRUN QHHGHG WR UHVWRUH WKH UHVHUYRLUV� WKH

��KWWSV���ZZZ�IV�XVGD�JRY�QIV�������ZZZ�QHSD�������B)63/7�B��������SGI
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VWRUDJH FDSDFLW\ RI WKH UHVHUYRLUV LI IXOO\ UHVWRUHG� WKH GLUHFW DQG LQGLUHFW LQ�VWUHDP EHQHILWV� DX�
WKRUL]DWLRQ QHHGHG WR UHVWRUH WKH UHVHUYRLUV� DQG WKH FRVW RI UHVWRULQJ DQG XWLOL]LQJ WKH UHVHUYRLUV�
DPRQJ RWKHUV�
8VH RI KLJK�DOWLWXGH ODNHV IRU IORZ DXJPHQWDWLRQ LQ 6FRWW 9DOOH\ SUHYLRXVO\ ZDV H[SORUHG �&DOLIRUQLD
'HSDUWPHQW RI :DWHU 5HVRXUFHV �':5� ������ WKLV W\SH RI SURMHFW DQG UHFRPPHQGHG DJDLQVW
GHYHORSLQJ PRXQWDLQ ODNHV DV ZDWHU VRXUFHV WR DXJPHQW 6FRWW 5LYHU IORZV DW WKDW SRLQW LQ WLPH GXH
WR LQFOXGH DHVWKHWLF FRQFHUQV LQ DGGLWLRQ WR DFFHVV� ORJLVWLFDO� DQG OHJDO FRQVWUDLQWV�
7KLV SURMHFW FODVV SURYLGHV DGGLWLRQDO VXUIDFH ZDWHU DQG IXQFWLRQV WR RIIVHW GHSOHWLRQV RI LQWHUFRQ�
QHFWHG VXUIDFH ZDWHU DQG LPSURYH VWUHDPIORZ� +LJK 0RXQWDLQ /DNHV ZRXOG UHTXLUH DSSURSULDWH
SHUPLWWLQJ IURP WKH 6WDWH :DWHU %RDUG DQG DYRLGDQFH RI LQMXU\ WR RWKHU ZDWHU ULJKWV KROGHUV� ,I
ORFDWHG RQ 86)6 ODQGV� SHUPLWWLQJ IURP 86)6 ZRXOG DOVR EH UHTXLUHG� 5HVWULFWLRQV XQGHU WKH
:LOGHUQHVV $FW PD\ DOVR DSSO\ LI WKH GHVLUHG ORFDWLRQ LV LQ D GHVLJQDWHG :LOGHUQHVV $UHD�

,UULJDWLRQ (IILFLHQF\ ,PSURYHPHQWV

3URMHFW 'HVFULSWLRQV
$FKLHYLQJ LQFUHDVHV LQ LUULJDWLRQ HIILFLHQF\ WKURXJK HTXLSPHQW LPSURYHPHQWV DUH DQWLFLSDWHG WR UH�
GXFH LUULJDWLRQ SXPSLQJ DQG GLYHUVLRQV GXULQJ WKH JURZLQJ VHDVRQ� OHVVHQLQJ WKH FKDQFH RI ULYHU
GLVFRQQHFWLRQ GXULQJ FULWLFDO SHULRGV� 7KLV LV H[SHFWHG WR VXSSRUW GHVLUHG LQVWUHDP IORZV� ILVK PL�
JUDWLRQ� DQG DTXDWLF KDELWDW� 3RWHQWLDO EHQHILWV ZHUH TXDQWLILHG WKURXJK PRGHOOHG VFHQDULRV RI D
��� LQFUHDVH� ��� LQFUHDVH� DQG ��� GHFUHDVH LQ LUULJDWLRQ HIILFLHQF\� 5HODWLYH VWUHDP GHSOH�
WLRQ UHYHUVDOV UHVXOWLQJ IURP WKHVH VFHQDULRV ZHUH ��� ��� DQG ���� UHVSHFWLYHO\ �$SSHQGL[ ��$��
+LJKHU LUULJDWLRQ HIILFLHQFLHV UHGXFH WKH DPRXQW RI VXUIDFH ZDWHU GLYHUVLRQ DQG JURXQGZDWHU SXPS�
LQJ GXULQJ WKH LUULJDWLRQ VHDVRQ� EHQHILWWLQJ VWUHDP IORZV� +LJKHU LUULJDWLRQ HIILFLHQFLHV DOVR UHGXFH
WKH DPRXQW RI UHFKDUJH WR JURXQGZDWHU WR WKH GHJUHH WKDW (7 LV QRW VLJQLILFDQWO\ UHGXFHG� 7KLV ZLOO
LQFUHDVH VWUHDP GHSOHWLRQ� )RU SXPSLQJ QHDU VWUHDPV� WKH HIIHFW RI UHGXFHG SXPSLQJ KDV D PRUH
LPPHGLDWH LPSDFW RQ VXUIDFH ZDWHU GHSOHWLRQ� ZKHUHDV WKH HIIHFW RI UHGXFHG UHFKDUJH RQ VWUHDP
GHSOHWLRQ PD\ EH GHOD\HG LQ WLPH� 7KLV PD\ SURYLGH VKRUW�WHUP JDLQV LQ VWUHDP GHSOHWLRQ UHYHUVDO�
EDODQFHG E\ ODWHU LQFUHDVHV LQ VWUHDP GHSOHWLRQ �IURP ODFN RI UHFKDUJH�� EXW RXWVLGH RI WKH VXPPHU
EDVHIORZ VHDVRQ� 0RUH GLUHFW JDLQV LQ VWUHDP GHSOHWLRQ UHYHUVDO FRPH IURP UHGXFLQJ WKH DPRXQW RI
HYDSRUDWLRQ IURP LUULJDWLRQ VSUD\� H�J�� ZKHQ FRQYHUWLQJ WR KLJKO\ HIILFLHQW /(6$ V\VWHPV RQ FHQWHU
SLYRWV�
0RUH VSHFLILFDOO\� LPSURYLQJ LUULJDWLRQ HIILFLHQF\ PD\ KDYH ERWK SRVLWLYH DQG QHJDWLYH LPSDFWV RQ
VXUIDFH IORZV� EXW EHFDXVH RI GLIIHUHQFHV LQ WLPLQJ� WKH QHW HIIHFW GXULQJ WKH GU\ VHDVRQ LV H[SHFWHG
WR EH SRVLWLYH� ,Q VLPXODWLRQV RI WKLV PDQDJHPHQW VFHQDULR �VHH $SSHQGL[ ��$� )ORZ &KDQJH 5H�
VXOWV IRU WKH )RUW -RQHV *DXJH�� UHVXOWV LQGLFDWHG DQ LQFUHDVH LQ IORZV �RQ DYHUDJH� LQ 0D\�2FW�
DQG D GHFUHDVH LQ IORZV LQ 'HF�0DUFK �ZLWK QR RU OLWWOH DYHUDJH FKDQJH LQ $SULO DQG 1RYHPEHU��
&XUUHQWO\� WKLV SURMHFW LV LQ WKH SODQQLQJ SKDVH DQG IXQGLQJ RSWLRQV ZLOO EH H[SORUHG GXULQJ WKH ILUVW
ILYH \HDUV RI *63 LPSOHPHQWDWLRQ� 7KLV SURMHFW LQYROYHV DQ H[SORUDWLRQ RI RSWLRQV WR LPSURYH LUULJD�
WLRQ HIILFLHQF\� DVVHVVPHQW RI LUULJDWRU ZLOOLQJQHVV� RXWUHDFK DQG H[WHQVLRQ DFWLYLWLHV� GHPRQVWUD�
WLRQ SURMHFWV� DQG GHYHORSPHQW RI IXQGLQJ RSWLRQV� SULPDULO\ E\ FRRSHUDWRUV� SRVVLEO\ LQ FRRSHUDWLRQ
ZLWK 15&6� 7KLV 30$ LV OLNHO\ WR EH DFFRPSOLVKHG WKURXJK D YROXQWDU\� LQFHQWLYH�EDVHG SURJUDP�
&RVW HVWLPDWHV KDYH QRW \HW EHHQ FRPSOHWHG IRU WKLV 30$�
)XWXUH EHQHILWV RI LPSOHPHQWHG SURMHFWV WR VWUHDPIORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDP�
IORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK 69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ
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6HFWLRQ ��� DQG XVLQJ PRQLWRULQJ GDWD WKDW GHVFULEHV WKH LPSOHPHQWDWLRQ RI WKH LUULJDWLRQ HIILFLHQF\
LPSURYHPHQW SURJUDP�

0RQLWRULQJ GDWD FROOHFWHG LQ WKLV LUULJDWLRQ HIILFLHQF\ LPSURYHPHQW SURJUDP LQFOXGH� EXW DUH QRW
OLPLWHG WR�

� 7RWDO DFUHDJH ZLWK LPSURYHG LUULJDWLRQ HIILFLHQF\ HTXLSPHQW�
� /RFDWLRQ RI ILHOGV XQGHU LPSURYHG LUULJDWLRQ HIILFLHQF\ HTXLSPHQW�
� $VVHVVPHQW RI WKH LQFUHDVH LQ LUULJDWLRQ HIILFLHQF\� ZLWK SDUWLFXODU HPSKDVLV RQ DVVHVVLQJ WKH
UHGXFWLRQ RU FKDQJHV LQ FRQVXPSWLYH ZDWHU XVH �HYDSRUDWLRQ� HYDSRWUDQVSLUDWLRQ� EDVHG RQ
HTXLSPHQW VSHFLILFDWLRQ� VFLHQWLILF OLWHUDWXUH� RU ILHOG H[SHULPHQWV�

� &URSSLQJ V\VWHPV LQ ILHOGV ZLWK LPSURYHG LUULJDWLRQ HIILFLHQF\ HTXLSPHQW�
� 0HWHULQJ RI ZDWHU XVH

0$5 	 ,/5 � 1):) 6FRWW 9DOOH\ 0DQDJHG $TXLIHU 5HFKDUJH 3URMHFW

3URMHFW 'HVFULSWLRQ
7KH SURMHFW ZLOO GLYHUW XS WR �� FIV �WKH PD[LPXP GLWFK FDSDFLW\� RI ZDWHU IURP WKH 6FRWW 5LYHU LQWR
WKH 6FRWW 9DOOH\ ,UULJDWLRQ 'LVWULFW �69,'� GLWFK LQ ZLQWHU ZKHQ HQRXJK ZDWHU LV DYDLODEOH LQ WKH ULYHU
EDVHG RQ LQWHULP &'): UHFRPPHQGHG LQVWUHDP IORZV �RU IORZV WR EH LGHQWLILHG LQ SURMHFW�VSHFLILF
SHUPLWWLQJ GLVFXVVLRQV�� VWDUWLQJ LQ WKH ZLQWHU RI ���� WKURXJK DW OHDVW WKH ZLQWHU RI ����� 7KLV
ZDWHU ZLOO EH DSSOLHG RQ GRUPDQW DJULFXOWXUDO ILHOGV IRU UHFKDUJH�

0HDVXUDEOH 2EMHFWLYH
7KH SXUSRVH RI WKLV VWXG\ LV WR HYDOXDWH WKH XVH RI JURXQGZDWHU UHFKDUJH WR DXJPHQW 6FRWW 5LYHU
IORZV GXULQJ FULWLFDO SHULRGV �L�H�� ODWH VXPPHU DQG IDOO�� .H\ RXWFRPHV RI WKLV VWXG\ LQFOXGH GHWHUPL�
QDWLRQ RI ZKHQ DQG ZKHUH ZDWHU WKDW LV UHFKDUJHG HQWHUV WKH 6FRWW 5LYHU� WKH DPRXQW RI ZDWHU WKDW
UHFKDUJHV WKH JURXQGZDWHU V\VWHP� DQG SRWHQWLDO ZDWHU TXDOLW\ EHQHILWV DVVRFLDWHG ZLWK JURXQG�
ZDWHU UHFKDUJH�

&LUFXPVWDQFHV IRU ,PSOHPHQWDWLRQ
3UHYLRXV ZRUN KDV EHHQ FRPSOHWHG LQ WKH %DVLQ H[DPLQLQJ WKH SRWHQWLDO EHQHILWV RI PDQDJHG
JURXQGZDWHU UHFKDUJH LQ WKH %DVLQ DQG ILQGLQJV IURP WKLV VWXG\ ZLOO EXLOG RQ WKDW SUHYLRXV ZRUN���
7KLV SURMHFW LV LQFOXGHG LQ WKH 7LHU ,, SURMHFWV� DV SODQQHG IRU QHDU�WHUP LPSOHPHQWDWLRQ� &XUUHQWO\
LQ WKH LPSOHPHQWDWLRQ SKDVH� WKLV SURMHFW LV VFKHGXOHG WR FRQWLQXH WKURXJK ZLQWHU RI ����� 7KLV
VPDOO�VFDOH SLORW SURMHFW LQFOXGHV RQO\ D VPDOO QXPEHU RI ILHOGV�

3XEOLF 1RWLFLQJ
*URXQGZDWHU UHFKDUJH WHVWLQJ EHJDQ LQ -DQXDU\ DQG )HEUXDU\ RI ���� LQ RQH SLORW DUHD� 3XEOLF
QRWLFH ZDV SURYLGHG SULRU WR WKH VWDUW RI WKH SURMHFW DQG RXWUHDFK ZDV FRQGXFWHG WR ODQGRZQHUV
WKDW DUH 69,' XVHUV� 2XWUHDFK ZLOO FRQWLQXH WR EH FRQGXFWHG IRU DGGLWLRQDO UHFKDUJH DFWLYLWLHV LQ
���� DQG ���� DQG IROORZLQJ SURMHFW FRPSOHWLRQ� )LQGLQJV IURP WKLV SURMHFW ZLOO EH PDGH SXEOLFO\
DYDLODEOH IROORZLQJ SURMHFW FRPSOHWLRQ�

3HUPLWWLQJ DQG 5HJXODWRU\ 3URFHVV
��'DKONH +� %URZQ $� 2UORII 6� 3XWQDP'� 2¶*HHQ 7� ����� 0DQDJHGZLQWHU IORRGLQJ RI DOIDOID UHFKDUJHV JURXQGZDWHU

ZLWK PLQLPDO FURS GDPDJH� &DOLI $JU ������������ KWWSV���GRL�RUJ���������FD�����D����
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)RU 0$5 SURMHFWV� D WHPSRUDU\:DWHU 5LJKWV 3HUPLW �L�H�� 6:5&%$SSOLFDWLRQ IRU 7HPSRUDU\ 3HUPLW
ILOHG SXUVXDQW WR :DWHU &RGH ���� WR 'LYHUW WR 8QGHUJURXQG 6WRUDJH 'XULQJ +LJK )ORZ (YHQWV� LV
QHHGHG WR DOORZ GLYHUVLRQ RI ZDWHU IURP WKH 6FRWW 5LYHU GXULQJ ZLQWHU PRQWKV� $V SHUPLWV FDQ EH
LVVXHG IRU XS WR ��� GD\V� WKLV SHUPLW ZLOO EH QHHGHG IRU HYHU\ DSSOLFDWLRQ \HDU� &'): DOVR UHTXLUHV
D /DNH DQG 6WUHDPEHG $OWHUDWLRQ $JUHHPHQW ZKHQ D SURMHFW PD\ DIIHFW ILVK DQG ZLOGOLIH UHVRXUFHV�
7KH WHPSRUDU\ :DWHU 5LJKWV 3HUPLW KDV EHHQ VXEPLWWHG IRU ����� 7KH DSSURSULDWH FRRUGLQDWLRQ
ZLOO EH FRPSOHWHG WR VHFXUH WKHVH SHUPLWV� ,/5 ZLOO RQO\ EH LPSOHPHQWHG LQ DUHDV ZLWK H[LVWLQJ
�ULSDULDQ� VXUIDFH ZDWHU ULJKWV WKDW DUH QRW FXUUHQWO\ H[HUFLVHG�

6FKHGXOH IRU ,PSOHPHQWDWLRQ
7KLV SURMHFW EHJDQ LQ -DQXDU\ RI ���� EXW ZLOO EH GHYHORSHG DW ODUJHU VFDOH VWDUWLQJ LQ -DQXDU\
����� 6XUIDFH ZDWHU GLYHUVLRQV WKURXJK WHPSRUDU\ SHUPLW DUH SODQQHG IRU ERWK WKH ���� DQG ����
ZLQWHU VHDVRQV�

,PSOHPHQWDWLRQ
3ULRU WR ���� DQG ���� LPSOHPHQWDWLRQ RI WKLV SURMHFW� EDVHOLQH FRQGLWLRQV KDYH EHHQPRQLWRUHG DQG
VWXGLHG DW WKH SLORW VLWH� 6LWHV VHOHFWLRQ IRU WKH QH[W VWHSV LV EHLQJ FRQVLGHUHG� ZDWHU FRQYH\DQFH
LQIUDVWUXFWXUH HYDOXDWHG� DQG ODQGRZQHU SHUPLVVLRQ DQG RXWUHDFK FRQGXFWHG�

���� 6FRWW 9DOOH\ :LQWHU 5HFKDUJH ± 3LORW 3URMHFW 0HWKRGRORJ\
8VLQJ H[LVWLQJ ZDWHU ULJKWV� WKH ZDWHU VWDUWHG WR EH GLYHUWHG IURP WKH 6FRWW 9DOOH\ ,UULJDWLRQ 'LWFK
�69,'� RQ )HEUXDU\ ��� ����� 'XULQJ WKH ILUVW ZHHN WKH JURZHU FROODERUDWRU WXUQHG WKH IORRG RII
IRU D FRXSOH RI GD\V� 7KH ZDWHU ZDV UXQQLQJ FRQWLQXRXVO\ IURP WKH VHFRQG ZHHN XQWLO WKH HQG RI
0DUFK� :DWHU VDPSOHV IURP 6FRWW 5LYHU� 69,'� UHFKDUJH ZDWHU� JURXQGZDWHU� DQG UDLQ KDYH EHHQ
FROOHFWHG ZHHNO\ DQG VKLSSHG WR 8& 'DYLV IRU LVRWRSH DQDO\VLV DQG DQDO\VLV RI JURXQGZDWHU TXDOLW\�

*URXQGZDWHU OHYHOV KDYH EHHQPRQLWRUHG ZHHNO\ XVLQJ D ZDWHU OHYHO VRXQGHU� ,QLWLDOO\� JURXQGZDWHU
OHYHOV ZHUH PHDVXUHG LQ RQH ORFDWLRQ EHWZHHQ WKH UHFKDUJH ILHOG DQG 6FRWW 5LYHU �SLH]RPHWHU
DFFHVV FORVHU WR 6FRWW 5LYHU�� $ VHFRQG JURXQGZDWHU OHYHO PHDVXUHPHQW SRLQW ZDV DGGHG WR WKH
SLORW SURMHFW GXULQJ WKH WKLUG ZHHN RI UHFKDUJH �SLH]RPHWHU DFFHVV FORVHU WR WKH UHFKDUJH VLWH��

'XULQJ VXPPHU ����� FRQWLQXRXV SUHVVXUH WUDQVGXFHUV ZHUH LQVWDOOHG LQ ILYH H[LVWLQJ ZHOOV WR PHD�
VXUH ZDWHU OHYHOV DQG WHPSHUDWXUH LQ WUDQVHFWV DFURVV WKH ULYHU QHDU WKH ILHOGV WKDW DUH H[SHFWHG WR
EH IORRGHG LQ ZLQWHU ����� $Q DGGLWLRQDO ILYH H[LVWLQJ ZHOOV KDYH EHHQ LGHQWLILHG IRU LQVWUXPHQWDWLRQ
ZLWK SUHVVXUH WUDQVGXFHUV DQG LQVWDOODWLRQ LV SODQQHG LQ ����� 2XWUHDFK WR VWDNHKROGHUV LV RQJRLQJ�

��������� )XOO 6FDOH 3LORW LPSOHPHQWDWLRQ
$ WHPSRUDU\ SHUPLW ZLOO EH REWDLQHG IRU ZLQWHU ���� DQG KDV DOUHDG\ EHHQ GLVFXVVHG ZLWK 6:5&%
DQG &'):� 3RWHQWLDOO\ IORRGHG ODQG DFUHDJH ZLOO EH H[WHQGHG ZLWK UHVSHFW WR WKH SLORW ���� SURMHFW�
,VRWRSHV DQG ZDWHU TXDOLW\ FRQQHFWLRQ ZLOO FRPSOHPHQW WKH GDWD FROOHFWHG WKURXJK WKH FRQWLQXRXV
WUDQVGXFHUV LQ WKH SLH]RPHWHUV DQG ZLOO KHOS WKH XQGHUVWDQGLQJ RI IORZ GLUHFWLRQ DQG WKH HYDOXDWLRQ
RI WKH SRUWLRQ RI SRWHQWLDO UHFKDUJH FRQWULEXWLQJ WR WKH DTXLIHU DQG WKH SRUWLRQ FRQWULEXWLQJ WR WKH
ULYHU�

([SHFWHG %HQHILWV
7KLV VWXG\ LV H[SHFWHG WR SURYLGH LQIRUPDWLRQ RQ WKH DPRXQW DQG WLPLQJ RI JURXQGZDWHU UHFKDUJH
DQG DVVRFLDWHG EHQHILWV� LQFOXGLQJ WR ZDWHU TXDOLW\� WKDW ZLOO KHOS LQIRUP IXWXUH UHFKDUJH SURMHFWV�
%HQHILWV RI IXWXUH UHFKDUJH SURMHFWV DUH IXUWKHU GLVFXVVHG ZLWK 69,+0 PRGHO UHVXOWV XQGHU 0$5
DQG ,/5 �VHH 6HFWLRQ ���� DQG LQ $SSHQGL[ ��$�
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)XWXUH EHQHILWV RI LPSOHPHQWHG SURMHFWV RQ VWUHDPIORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDP�
IORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK 69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ
6HFWLRQ ��� DQG XVLQJ PRQLWRULQJ GDWD WKDW GHVFULEHV WKH LPSOHPHQWDWLRQ RI WKLV PDQDJHG DTXLIHU
UHFKDUJH SURJUDP�
0RQLWRULQJ 'DWD
0RQLWRULQJ IRU WKLV SURMHFW LQFOXGHV D PLQLPXP RI WHQ VKDOORZ SLH]RPHWHUV ZLWK SUHVVXUH WUDQV�
GXFHUV WR PHDVXUH FRQWLQXRXV JURXQGZDWHU OHYHO DQG WHPSHUDWXUH ZLWK D VXEVHW DOVR FRQWDLQLQJ
VHQVRUV WR FROOHFW HOHFWULFDO FRQGXFWLYLW\ GDWD� 'XULQJ WKH SHULRG RI WLPH ZKHQ ZDWHU LV GLYHUWHG IRU
JURXQGZDWHU UHFKDUJH� WKH IORZ ZLOO EH DQDO\]HG DW WKH 86*6 VWDWLRQ DW ULYHU�PLOH �� WR HQVXUH WKDW
WKH &'): LQVWUHDP IORZV DUH PHW� $GGLWLRQDO PRQLWRULQJ GDWD WKDW ZLOO FROOHFWHG LQ WKLV PDQDJHG
DTXLIHU UHFKDUJH SURJUDP LQFOXGH� EXW DUH QRW OLPLWHG WR�

� 7RWDO DFUHDJH XVHG HDFK ZLQWHU IRU 0$5�
� /RFDWLRQ RI ILHOGV XVHG IRU 0$5�
� 0RQWKO\ WRWDO YROXPH RI 0$5 DSSOLHG�
� 6XPPHU FURS \LHOGV WR DVVHVV DJURQRPLF LPSDFWV� DV DSSOLFDEOH

/HJDO $XWKRULW\
7KLV SURMHFW ZRXOG UHTXLUH DSSURSULDWH SHUPLWWLQJ IURP WKH 6WDWH :DWHU %RDUG DQG DYRLGDQFH RI
LQMXU\ WR RWKHU ZDWHU ULJKWV KROGHUV RU QHLJKERULQJ ODQGRZQHUV� 3HUPLWWLQJ LQFOXGHV WHPSRUDU\:DWHU
5LJKWV 3HUPLW ZKLFK SURYLGHV WKH DXWKRULW\ WR GLYHUW ZDWHU IURP WKH 6FRWW 5LYHU GXULQJ ZLQWHU PRQWKV
IRU JURXQGZDWHU UHFKDUJH�
(VWLPDWHG &RVWV DQG )XQGLQJ 3ODQ
7KLV SURMHFW LV IXQGHG WKURXJK D JUDQW DGPLQLVWHUHG E\ WKH 1DWLRQDO )LVK DQG :LOGOLIH )RXQGDWLRQ
ZLWK IHGHUDO IXQGLQJ IURP WKH 8�6� )LVK DQG :LOGOLIH 6HUYLFH� )XQGLQJ DOUHDG\ KDV EHHQ VHFXUHG
IRU WKLV SURMHFW DQG WKH WRWDO FRQWUDFW DPRXQW LV ���������

0DQDJHG $TXLIHU 5HFKDUJH DQG ,Q�/LHX 5HFKDUJH

3URMHFW 'HVFULSWLRQ
0DQDJHG $TXLIHU 5HFKDUJH �0$5� LV WKH SURFHVV RI LQWHQWLRQDOO\ DGGLQJ ZDWHU WR DTXLIHUV DQG
,Q�/LHX 5HFKDUJH �,/5� LV LQWHQWLRQDOO\ VWRULQJ RU SUHVHUYLQJ JURXQGZDWHU WKURXJK UHSODFHPHQW RI
VRPH RU DOO RI JURXQGZDWHU XVH ZLWK VXUIDFH ZDWHU� 7KLV SURMHFW XVHV 0$5 DQG ,/5 �GXULQJ WKH
LUULJDWLRQ VHDVRQ� WR UHFKDUJH JURXQGZDWHU� 7KH SURMHFW LV D ODUJHU VFDOH YHUVLRQ RI WKH RQJRLQJ
JURXQGZDWHU UHFKDUJH SURMHFW �DVVRFLDWHG ZLWK 1):)� SUHVHQWHG DERYH� 3RWHQWLDO SDUWQHU RU OHDG
DJHQFLHV LQFOXGH WKH 65&'� ZKR FRQWLQXHV WR ZRUN ZLWK ODQGRZQHUV� ZDWHU GLVWULFWV� DQG GLWFK
FRPSDQLHV WR GHYHORS SRWHQWLDO PDQDJHG DTXLIHU UHFKDUJH SURMHFWV ZLWKLQ FULWLFDO DUHDV RI WKH 6FRWW
5LYHU %DVLQ�
0HDVXUDEOH 2EMHFWLYH
8VH RI 0$5 DQG ,/5 KDV EHHQ H[SORUHG LQ WKH %DVLQ DQG HOVHZKHUH LQ &DOLIRUQLD DV DQ RSWLRQ WR
LQFUHDVH JURXQGZDWHU UHFKDUJH� 7KH SXUSRVH RI WKLV 30$ LV WR LQFUHDVH EDVHIORZ LQ 6FRWW 5LYHU
GXULQJ WKH FULWLFDO VXPPHU DQG IDOO ORZ�IORZ SHULRG DQG VXSSRUW WKH UHYHUVDO RI VWUHDPIORZ GHSOH�
WLRQ� DV SUHVHQWHG LQ &KDSWHU � DV SDUW RI WKH GLVFXVVLRQ RQ VXVWDLQDEOH PDQDJHPHQW FULWHULD IRU
,QWHUFRQQHFWHG 6XUIDFH :DWHU�
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3XEOLF 1RWLFLQJ
3XEOLF QRWLFLQJ IRU WKLV SURMHFW ZLOO EH FRQGXFWHG E\ WKH *6$ SULRU WR SURMHFW LPSOHPHQWDWLRQ DQG
ZLOO LQFOXGH VXEPLWWDO RI WKH DSSURSULDWH &(4$�1(3$ RU RWKHU HQYLURQPHQWDO GRFXPHQWDWLRQ� LI
UHTXLUHG� $GGLWLRQDO SXEOLF QRWLILFDWLRQ LV SODQQHG ZLWK VLJQLILFDQW SURMHFW FKDQJHV RU DGGLWLRQDO
SURMHFW HOHPHQWV�

3HUPLWWLQJ DQG 5HJXODWRU\ 3URFHVV
$ WHPSRUDU\ :DWHU 5LJKWV 3HUPLW �L�H�� 6:5&% $SSOLFDWLRQ IRU 7HPSRUDU\ 3HUPLW ILOHG SXUVXDQW WR
:DWHU &RGH ���� WR 'LYHUW WR 8QGHUJURXQG 6WRUDJH 'XULQJ +LJK )ORZ (YHQWV� LV QHHGHG WR DOORZ
GLYHUVLRQ RI ZDWHU IURP WKH 6FRWW 5LYHU GXULQJ ZLQWHU PRQWKV� $V SHUPLWV FDQ EH LVVXHG IRU XS
WR ��� GD\V� WKLV SHUPLW ZLOO EH QHHGHG IRU HYHU\ DSSOLFDWLRQ \HDU� &'): DOVR UHTXLUHV D /DNH
DQG 6WUHDPEHG $OWHUDWLRQ $JUHHPHQW ZKHQ D SURMHFW PD\ DIIHFW ILVK DQG ZLOGOLIH UHVRXUFHV� 7KH
DSSURSULDWH FRRUGLQDWLRQ ZLOO EH FRPSOHWHG WR VHFXUH WKHVH SHUPLWV�

6FKHGXOH IRU ,PSOHPHQWDWLRQ
7KLV 30$ LV LQ WKH SODQQLQJ DQG FRQFHSWXDOL]DWLRQ VWDJH� $Q H[SORUDWLRQ RI IXQGLQJ VRXUFHV� SURMHFW
ORFDWLRQ� DQG SURMHFW IHDVLELOLW\ DUH SODQQHG ZLWKLQ WKH ILUVW ILYH \HDUV RI *63 LPSOHPHQWDWLRQ� 6HY�
HUDO \HDUV DJR� D JURXQGZDWHU DGYLVRU\ FRPPLWWHH SURYLGHG 8& 'DYLV D PDS ZLWK VSHFLILF ILHOGV
WKDW PD\ EH PRVW VXLWDEOH IRU 0$5 DQG�RU ,/5 �7ROOH\� )RJOLD� DQG +DUWHU ������

,PSOHPHQWDWLRQ
7KLV 30$ XWLOL]HV H[FHVV ZLQWHU DQG VSULQJ IORZV IRU UHFKDUJH WR WHPSRUDULO\ LQFUHDVH JURXQGZDWHU
VWRUDJH WR DXJPHQW VWUHDPIORZV GXULQJ FULWLFDO SHULRGV �LQFUHDVHG EDVHIORZ�� 7KH SURMHFW LQFOXGHV�

� )LQGLQJ ODQGRZQHUV ZLOOLQJ WR SDUWLFLSDWH�
� 6HFXULQJ SURMHFW IXQGLQJ�
� 2EWDLQLQJ ZDWHU ULJKWV DQG RWKHU SHUPLW UHTXLUHPHQWV� DV QHFHVVDU\�
� &RQVWUXFWLQJ LQIUDVWUXFWXUH DQG LQVWDOOLQJ PRQLWRULQJ HTXLSPHQW� DV QHFHVVDU\� WR LGHQWLI\ SR�
WHQWLDO SURMHFW LPSDFWV DQG TXDQWLI\ SURMHFW EHQHILWV�

2QH 30$� VLPXODWHG XVLQJ 69,+0� VLPXODWHG WKH LPSOHPHQWDWLRQ RI 0$5 DQG ,/5 RQ RQH SRWHQWLDO
FRQILJXUDWLRQ RI ILHOGV� 7KH UHVXOWV RI WKLV VLPXODWLRQ DUH LOOXVWUDWHG LQ $SSHQGL[ ��$� 7KH ILHOGV
ZHUH VHOHFWHG ZLWK WKH IROORZLQJ FULWHULD LQ PLQG� �� ILHOGV KDG DFFHVV WR VXUIDFH ZDWHU� HLWKHU IURP
DGMDFHQW GLYHUVLRQV RU IURP WKH 69,' GLWFK� �� KDG D WRWDO LQILOWUDWLRQ FDSDFLW\ WKDW GLG QRW H[FHHG WKH
PD[LPXP FDSDFLW\ RI WKH GLYHUVLRQ GLWFK ��� FIV�� DQG �� ZHUH ORFDWHG GRZQJUDGLHQW RI WKH UHOHYDQW
GLYHUVLRQ SRLQWV RU GLWFK RXWOHWV� 7KLV VHW RI ILHOGV UHSUHVHQWV RQO\ RQH SRVVLEOH FRQILJXUDWLRQ IRU D
IXWXUH 0$5 DQG ,/5 SURMHFW� DQG VSHFLILF ILHOG FKRLFHV DUH WR EH GHWHUPLQHG�

([SHFWHG %HQHILWV
7KH SULPDU\ EHQHILW RI 0$5 DQG ,/5 LV WR UHYHUVH VWUHDPIORZ GHSOHWLRQ WKURXJK DXJPHQWLQJ EDVH�
IORZ LQ 6FRWW 5LYHU GXULQJ WKH FULWLFDO VXPPHU DQG IDOO SHULRGV� 7KLV LV H[SHFWHG WR SURYLGH EHQHILWV
WR DTXDWLF VSHFLHV� LQFOXGLQJ DQDGURPRXV ILVK �DV GLVFXVVHG LQ &KDSWHU ��� ZDWHU TXDOLW\� DQG KDEL�
WDW� 3RWHQWLDO H[SHFWHG EHQHILWV IURP LPSOHPHQWDWLRQ RI WKHVH SURMHFWV ZHUH PRGHOOHG DQG UHVXOWV
DUH SUHVHQWHG LQ $SSHQGL[ ��$� 0$5 DQG ,/5 ZHUH PRGHOOHG ERWK VHSDUDWHO\ DQG WRJHWKHU WR LGHQ�
WLI\ WKH EHQHILWV DVVRFLDWHG ZLWK HDFK SUDFWLFH� DQG LQ FRPELQDWLRQ� %HQHILWV DUH TXDQWLILHG XVLQJ
UHODWLYH GHSOHWLRQ UHYHUVDO DV D PHWULF �VHH 6HFWLRQ ������� 7KH SRWHQWLDO UHODWLYH GHSOHWLRQ UHYHUVDO
XVLQJ 0$5 RQ ����� DFUHV IURP -DQXDU\ WR 0DUFK ZDV IRXQG WR EH ���� 8VLQJ DYDLODEOH VXUIDFH
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ZDWHU DSSOLHG WR ����� DFUHV IRU ,/5 GXULQJ WKH HDUO\ JURZLQJ VHDVRQ� D SRWHQWLDO UHODWLYH GHSOH�
WLRQ UHYHUVDO RI �� ZDV HVWLPDWHG� 7KH FRPELQDWLRQ RI 0$5 DQG ,/5 \LHOGHG D SRWHQWLDO GHSOHWLRQ
UHYHUVDO RI ����

/HJDO $XWKRULW\
:LWK WKH DSSURSULDWH SHUPLWWLQJ� DQG ZLWKRXW LQIULQJHPHQW RQ H[LVWLQJ ZDWHU ULJKWV� WKH *6$ LV DX�
WKRUL]HG WR GLYHUW VXUIDFH ZDWHU IRU XVH ZLWK 0$5 DQG ,/5�

(VWLPDWHG &RVWV DQG )XQGLQJ 3ODQ
&RVWV DQG IXQGLQJ IRU WKLV SURMHFW KDYH QRW \HW EHHQ H[SORUHG� 3RWHQWLDO IXQGLQJ VRXUFHV ZLOO EH
H[SORUHG GXULQJ WKH ILUVW ILYH \HDUV RI *63 LPSOHPHQWDWLRQ�

9ROXQWDU\ 0DQDJHG /DQG 5HSXUSRVLQJ

3URMHFW 'HVFULSWLRQ
9ROXQWDU\ PDQDJHG ODQG UHSXUSRVLQJ SURJUDPV LQFOXGH D ZLGH UDQJH RI YROXQWDU\ DFWLYLWLHV WKDW
PDNH GHGLFDWHG� PDQDJHG FKDQJHV WR ODQG XVH �LQFOXGLQJ FURS W\SH� RQ VSHFLILF SDUFHOV LQ DQ
HIIRUW WR UHGXFH FRQVXPSWLYH ZDWHU XVH LQ WKH %DVLQ WR LPSURYH DQG LQFUHDVH JURXQGZDWHU OHYHOV
DQG LQVWUHDP IORZ GXULQJ WKH FULWLFDO ODWH VSULQJ UHFHVV� VXPPHU EDVHIORZ� DQG HDUO\ IDOO IOXVK IORZ
SHULRG� 7KHVH DFWLYLWLHV PD\ LQFOXGH DQ\ RI WKH IROORZLQJ�

7HUP&RQWUDFWV� ,Q VRPH FLUFXPVWDQFHV� SURJUDPV OLNH WKH &RQVHUYDWLRQ 5HVHUYH 3URJUDP �&53�
FRXOG SURYLGH D PHDQV RI OLPLWLQJ LUULJDWLRQ RQ D JLYHQ DUHD IRU D WHUP RI \HDUV� %HFDXVH RI ORZ
UDWHV� WKH &53 KDV QRW EHHQ XWLOL]HG PXFK LQ &DOLIRUQLD� EXW WKLV FRXOG FKDQJH LQ WKH IXWXUH� ,Q
DGGLWLRQ� RWKHU WHUP DJUHHPHQWV PD\ EH GHYHORSHG DW WKH VWDWH RU ORFDO OHYHO� 7KH 6FRWW 5LYHU
:DWHU 7UXVW /HDVLQJ 3URJUDP LV DQ H[DPSOH RI VXFK D WHUP FRQWUDFW�

&URS 5RWDWLRQ� /DQGRZQHUV PD\ DJUHH WR LQFOXGH D OLPLWHG SRUWLRQ RI WKHLU LUULJDWHG DFUHDJH LQ
FURSV WKDW UHTXLUH RQO\ HDUO\ VHDVRQ LUULJDWLRQ� )RU H[DPSOH� D IDUPHU PD\ DJUHH WR LQFOXGH ���
RI WKHLU ODQG LQ JUDLQ FURSV WKDW ZLOO QRW EH LUULJDWHG DIWHU -XQH ���

,UULJDWHG 0DUJLQ 5HGXFWLRQ� )DUPHUV FRXOG EH HQFRXUDJHG WR UHGXFH LUULJDWHG DFUHDJH E\ FHDV�
LQJ LUULJDWLRQ RI ILHOG PDUJLQV ZKHUH WKH LQFHQWLYHV DUH VXIILFLHQW WR RIIVHW SURGXFWLRQ ORVVHV� )RU
FRUQHUV� LUUHJXODU PDUJLQV� DQG SLYRW HQG JXQV� WKLV FRXOG LQFOXGH FHDVLQJ LUULJDWLRQ DIWHU D FHUWDLQ
GDWH RU HYHQ FHDVLQJ LUULJDWLRQ HQWLUHO\ LQ VRPH LQVWDQFHV�

&URS 6XSSRUW� 7R VXSSRUW FURS URWDWLRQ� SDUWLFXODUO\ IRU JUDLQ FURSV� DFFHVV WR FURS VXSSRUW SUR�
JUDPV PD\ EH LPSRUWDQW WR HQVXUH WKDW WKLV RSWLRQ LV HFRQRPLFDOO\ YLDEOH� 6RPH W\SH RI FURS LQ�
VXUDQFH DQG SUHYHQWHG SODQWLQJ SD\PHQW SURJUDPV FRXOG SURYLGH ILQDQFLDO DVVXUDQFHV WR IDUPHUV
LQWHUHVWHG LQ SODQWLQJ JUDLQ FURSV�

2WKHU 8VHV� ,Q VRPH FLUFXPVWDQFHV� SRUWLRQV RI D IDUP WKDW DUH FXUUHQWO\ LUULJDWHG PD\ EH ZHOO
VXLWHG IRU RWKHU XVHV WKDW GR QRW FRQVXPH ZDWHU� )RU H[DPSOH� D FRUQHU RI D ILHOG PD\ EH ZHOO VXLWHG
IRU ZLOGOLIH KDELWDW� VRODU SDQHOV� PDQDJHG DTXLIHU UHFKDUJH LQILOWUDWLRQ DUHDV� RU ZDWHU VWRUDJH�
VXEMHFW WR DSSURSULDWH ]RQLQJ UHTXLUHPHQWV WR DYRLG XQGHVLUDEOH RXWFRPHV� 2WKHU YROXQWDU\ PDQ�
DJHG ODQG UHSXUSRVLQJ SURMHFWV LQFOXGH FRQVHUYDWLRQ HDVHPHQWV WKDW UHGXFH RU HOLPLQDWH VXUIDFH
ZDWHU GLYHUVLRQ IRU LUULJDWLRQ �VWUHDPIORZ DXJPHQWDWLRQ�� 6XFK VWUHDPIORZ DXJPHQWDWLRQV HIIHF�
WLYHO\ RIIVHW DQ HTXLYDOHQW DPRXQW RI �SUH�H[LVWLQJ� GHSOHWLRQ RI LQWHUFRQQHFWHG VXUIDFH ZDWHU GXH
WR JURXQGZDWHU SXPSLQJ� &RQVHUYDWLRQ HDVHPHQWV RU VLPLODU LQVWUXPHQWV PD\ DOVR LQFOXGH WHPSR�
UDU\� VHDVRQDO� RU SHUPDQHQW UHVWULFWLRQ RI JURXQGZDWHU� ZKHUH WKH UHVWULFWLRQ PD\ EH GHILQHG HLWKHU
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E\ DQ DPRXQW RI JURXQGZDWHU SXPSLQJ UHVWULFWLRQ RU E\ WKH DFUHDJH QRW UHFHLYLQJ LUULJDWLRQ IURP
JURXQGZDWHU� 'HSHQGLQJ RQ WKH FLUFXPVWDQFHV RI DQ LQGLYLGXDO SURMHFW� FRQVHUYDWLRQ HDVHPHQWV
PD\ LQFOXGH KDELWDW FRQVHUYDWLRQ HDVHPHQWV� ZHWODQG UHVHUYH HDVHPHQWV� RU RWKHU HDVHPHQWV WKDW
OLPLW LUULJDWLRQ ZLWK VXUIDFH ZDWHU RU JURXQGZDWHU RQ D FHUWDLQ DUHD RI ODQG� ,W PD\ EH HVWDEOLVKHG
WKDW FHUWDLQ SRUWLRQV RI D SURSHUW\ PD\ EH VXLWDEOH IRU DQ HDVHPHQW� ZKLOH WKH UHVW RI WKH SURSHUW\
UHPDLQV LQ LUULJDWHG DJULFXOWXUH� 0DQ\ IRUP RI VXFK WHPSRUDU\� VHDVRQDO� RU SHUPDQHQW HDVHPHQWV
DUH SRVVLEOH� 7KH\ PD\ DGGLWLRQDOO\ VSHFLI\ UHVWULFWLRQV RU UHTXLUHPHQWV RQ WKH UHSXUSRVHG XVH�
H�J�� WR HQVXUH DSSURSULDWH KDELWDW PDQDJHPHQW�
&XUUHQWO\ LQ WKH SODQQLQJ SKDVH� WKLV SURMHFW W\SH LV WR EH GHYHORSHG WKURXJKRXW WKH QH[W � \HDUV�
,PSOHPHQWDWLRQ RI WKLV SURMHFW W\SH LQFOXGHV FRQVLGHUDWLRQ RI WKH IROORZLQJ HOHPHQWV�

� 5ROH RI WKH *6$ YHUVXV RWKHU DJHQFLHV� ORFDO RUJDQL]DWLRQV� DQG 1*2V
� 'HYHORSPHQW RI HGXFDWLRQ DQG RXWUHDFK SURJUDPV LQ FROODERUDWLRQ ZLWK ORFDO RUJDQL]DWLRQV
� ([SORUDWLRQ RI SURJUDP VWUXFWXUH�
� &RQWUDFWLQJ RSWLRQV�
� ([SORUDWLRQ DQG VHFXULQJ RI IXQGLQJ VRXUFH�V��
� ,GHQWLILFDWLRQ RI DUHDV DQG RSWLRQV IRU HDVHPHQWV RU RWKHU FRQWUDFWXDO LQVWUXPHQWV �HVSHFLDOO\
ZLWKLQ WKH $GMXGLFDWHG =RQH��

$QWLFLSDWHG EHQHILWV IURP WKLV W\SH RI SURMHFW LQFOXGH LPSURYHPHQW LQ LQVWUHDP IORZ FRQGLWLRQV RQ
WKH 6FRWW 5LYHU DQG LWV WULEXWDULHV GXULQJ FULWLFDO ODWH VSULQJ UHFHVV� VXPPHU DQG IDOO EDVHIORZ� DQG
IDOO IOXVK IORZ SHULRGV�
0RQLWRULQJ GDWD FROOHFWHG LQ WKLV YROXQWDU\ PDQDJHG ODQG UHSXUSRVLQJ SURJUDP LQFOXGH� EXW DUH QRW
OLPLWHG WR�

� 7RWDO DFUHDJH DQG WLPLQJ RI ODQG UHSXUSRVLQJ�
� /RFDWLRQ RI SDUFHOV ZLWK ODQG UHSXUSRVLQJ�
� $VVHVVPHQW RI WKH HIIHFWLYH GHFUHDVH LQ HYDSRWUDQVSLUDWLRQ �FRQVXPSWLYH ZDWHU XVH� DQG DS�
SOLHG ZDWHU XVH�

� 'HVFULSWLRQ RI WKH DOWHUQDWLYH PDQDJHPHQW RQ UHSXUSRVHG ODQG ZLWK� � 4XDQWLILFDWLRQ DQG
WLPHOLQH RI VXUIDFH ZDWHU GHGLFDWLRQV WR LQVWUHDP IORZ VSHFLILHG LQ WKH HDVHPHQW� � 4XDQWLIL�
FDWLRQ DQG WLPHOLQH RI JURXQGZDWHU SXPSLQJ UHVWULFWLRQV� LQFOXGLQJ ZDWHU \HDU W\SH RU VLPLODU
UXOH WR EH DSSOLHG DQG VSHFLILHG LQ WKH HDVHPHQW�

� $QQXDO :DWHU 0DVWHU FHUWLILFDWLRQ RI HDVHPHQW LPSOHPHQWDWLRQ� DV DSSURSULDWH�

)XWXUH EHQHILWV RI LPSOHPHQWHG SURMHFWV WR VWUHDPIORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDP�
IORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK 69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ
6HFWLRQ ��� DQG XVLQJ WKH DERYH PRQLWRULQJ GDWD WKDW GHVFULEH WKH LPSOHPHQWDWLRQ RI YROXQWDU\
PDQDJHG ODQG UHSXUSRVLQJ SURJUDPV�

:HOO ,QYHQWRU\ 3URJUDP

,Q IHHGEDFN IURP ':5 RQ RWKHU *63V� D EHWWHU LQYHQWRU\ DQG GHILQLWLRQ RI DFWLYH ZHOOV ZDV UH�
TXHVWHG DORQJ ZLWK GLVFXVVLRQ RI LPSDFWV WR WKHVH ZHOOV LQ DQQXDO UHSRUWV� DV VRPH VKDOORZ ZHOOV
PD\ EH LPSDFWHG LI 07V DUH UHDFKHG�
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$ GHWDLOHG ZHOO LQYHQWRU\ ZLOO LPSURYH WKH XQGHUVWDQGLQJ RI WKH %DVLQ FRQGLWLRQV DQG ZLOO EH YDOXDEOH
IRU PRGHOOHG UHVXOWV� ,W ZLOO DOVR KHOS VROYH RQJRLQJ LVVXHV ZLWK HYDOXDWLRQ RI GH�PLQLPXV XVHUV DQG
WKHLU SURSHU LQFOXVLRQ LQ 69,+0�

��� 7,(5 ,,,� 3RWHQWLDO )XWXUH 3URMHFW DQG 0DQDJHPHQW $FWLRQV

7LHU ,,, SURMHFWV LQFOXGH�

L� $OWHUQDWLYH� /RZHU (7 &URSV
LL� )ORRGSODLQ 5HFRQQHFWLRQ�([SDQVLRQ
LLL� 5HVHUYRLUV
LY� 6HGLPHQW 5HPRYDO DQG 5LYHU 5HVWRUDWLRQ
Y� 6WUDWHJLF *URXQGZDWHU 3XPSLQJ 5HGXFWLRQV
YL� :DWHUPDVWHU 3URJUDP

$OWHUQDWLYH� /RZHU (7 &URSV

7KH ³DOWHUQDWLYH� ORZHU (7 FURS´ 30$ LV D SLORW SURJUDP WR GHYHORS DQG LQWURGXFH DOWHUQDWLYH FURSV
ZLWK ORZHU (7 EXW VXIILFLHQW HFRQRPLF YDOXH WR WKH %DVLQ¶V DJULFXOWXUDO ODQGVFDSH� 7KH LPSOHPHQWD�
WLRQ RI VXFK FURS FKDQJHV ZRXOG RFFXU DV SDUW RI WKH 7LHU ,, 9ROXQWDU\ 0DQDJHG /DQG 5HSXUSRVLQJ
30$� 7KH REMHFWLYH RI WKLV 30$ LV WR GHYHORS FDSDFLW\ LQ WKH %DVLQ WR IDFLOLWDWH FURS FRQYHUVLRQ LQ
VRPH RI WKH DJULFXOWXUDO ODQGVFDSH WKDW ZRXOG UHGXFH WRWDO FURS FRQVXPSWLYH XVH �HYDSRWUDQVSLUD�
WLRQ� RI ZDWHU LQ WKH %DVLQ� DV QHHGHG� 7KH PDQDJHPHQW DFWLRQ LV WR GHYHORS D SURJUDP WR GHYHORS
DQG LPSOHPHQW SLORW VWXGLHV ZLWK DOWHUQDWLYH FURSV WKDW KDYH D ORZHU QHW ZDWHU FRQVXPSWLRQ IRU (7�
DQG WR SURYLGH H[WHQVLRQ DVVLVWDQFH DQG RXWUHDFK WR JURZHUV WR IDFLOLWDWH DQG SRWHQWLDOO\ LQFHQWLYL]H
WKH FURS FRQYHUVLRQ SURFHVV� 7KLV 30$ ZLOO EH LPSOHPHQWHG MRLQWO\ ZLWK 8QLYHUVLW\ RI &DOLIRUQLD
&RRSHUDWLYH ([WHQVLRQ� WKH 6LVNL\RX &RXQW\ )DUP %XUHDX� WKH 6LVNL\RX &RXQW\ 5HVRXUFHV &RQ�
VHUYDWLRQ 'LVWULFW� DQG�RU RWKHU SDUWQHUV� &XUUHQWO\ LQ WKH FRQFHSWXDO SKDVH� WKLV SURMHFW LQYROYHV�

� 6FRSLQJ RI SRWHQWLDO FURSV�
� 3LORW UHVHDUFK DQG GHPRQVWUDWLRQV�
� 'HILQLQJ SURMHFW SODQ�
� ([SORUDWLRQ RI IXQGLQJ RSWLRQV�
� 6HFXULQJ IXQGLQJ�
� 'HYHORSPHQW RI DQ LQFHQWLYHV SURJUDP�
� ,PSOHPHQWDWLRQ RI HGXFDWLRQ DQG RXWUHDFK�

$QWLFLSDWHG EHQHILWV IURP WKLV SURMHFW LQFOXGH LQWURGXFWLRQ RI ORZHU FRQVXPSWLYH ZDWHU XVH FURSV
DQG HLWKHU DQ LQFUHDVH LQ UHFKDUJH �RQ VXUIDFH ZDWHU LUULJDWHG FURSV� RU D UHGXFWLRQ LQ WKH DPRXQW
RI LUULJDWLRQ RU ERWK� $V D UHVXOW� ZDWHU OHYHOV LQ WKH DTXLIHU V\VWHP ZLOO ULVH� 7KLV ZLOO DOVR OHDG WR
DQ LQFUHDVH LQ LQVWUHDP IORZV DQG VRPH UHYHUVDO RI VWUHDPIORZ GHSOHWLRQ ZLOO RFFXU� 7KH SRWHQ�
WLDO EHQHILWV DVVRFLDWHG ZLWK WUDQVLWLRQLQJ WR DOWHUQDWLYH� ORZHU (7 FURSV ZHUH LQYHVWLJDWHG XVLQJ WKH
69,+0� 7KH UHODWLYH GHSOHWLRQ UHYHUVDO �VHH 6HFWLRQ ��� IRU H[SODQDWLRQ�� XVHG DV D PHWULF WR TXDQ�
WLI\ SRWHQWLDO EHQHILWV� ZDV ��� IRU D JHQHULF UHGXFWLRQ RI WRWDO FURS (7 LQ WKH %DVLQ WR ���� DQG

���



6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

��� IRU D JHQHULF UHGXFWLRQ RI WRWDO FURS (7 LQ WKH %DVLQ WR ��� GXH WR D K\SRWKHWLFDO FURS FKDQJH
�VHH $SSHQGL[ ��$�� ,PSOHPHQWDWLRQ RI WKLV SURMHFW ZLOO LQFOXGH DQ DVVHVVPHQW RI WKH HFRQRPLF
YDOXH RI DOWHUQDWLYH� ORZHU (7 FURSV WR JURZHUV�

)XWXUH EHQHILWV RI LPSOHPHQWHG SURMHFWV WR VWUHDPIORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDP�
IORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK 69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ
6HFWLRQ ��� DQG XVLQJ PRQLWRULQJ GDWD WKDW GHVFULEHV WKH LPSOHPHQWDWLRQ RI WKH DOWHUQDWLYH� ORZHU
HYDSRWUDQVSLUDWLRQ SURJUDP�

0RQLWRULQJ GDWD FROOHFWHG LQ WKLV DOWHUQDWLYH� ORZHU HYDSRWUDQVSLUDWLRQ SURJUDP LQFOXGH� EXW DUH QRW
OLPLWHG WR�

� 7RWDO DFUHDJH ZLWK DOWHUQDWLYH� ORZHU (7 FURSV�
� /RFDWLRQ RI ILHOGV ZLWK DOWHUQDWLYH� ORZHU (7 FURSV�
� $VVHVVPHQW RI WKH HIIHFWLYH GHFUHDVH LQ (7�
� &URSSLQJ V\VWHPV XVHG DV DOWHUQDWLYH� ORZHU (7 FURSV�

)ORRGSODLQ 5HFRQQHFWLRQ�([SDQVLRQ

:KLOH OLWWOH XQGHUVWRRG� WKH SURIRXQG HIIHFWV RI WKH K\GURJHRPRUSKLF FKDQJH LQ WKH %DVLQ GXH WR
FKDQQHO VWUDLJKWHQLQJ DQG UHVXOWLQJ VWUHDP LQFLVLRQ KDV KLVWRULFDOO\ ORZHUHG JURXQGZDWHU OHYHOV
DQG FRQYH\HG ZDWHU RXW RI WKH YDOOH\ DW D KLJKHU UDWH� 7KH IORRGSODLQ UHFRQQHFWLRQ�H[SDQVLRQ
SURJUDP ZLOO UHYHUVH VRPH RI WKHVH KLVWRULFDO HIIHFWV RQ JURXQGZDWHU G\QDPLFV E\ UHFRQQHFWLQJ
WKH ULYHU WR WKH IORRGSODLQ DQG WKXV� DYRLGLQJ IXUWKHU FKDQQHO LQFLVLRQ DQG OHDGLQJ WR VWDEOH RU HYHQ
LQFUHDVHG ZDWHU OHYHO HOHYDWLRQV IURP IORRGLQJ� ,W LV SRVVLEOH WKDW UHYHUVLQJ FKDQQHO LQFLVLRQ WKURXJK
DJJUDGDWLRQ �L�H�� UDLVLQJ WKH FKDQQHO EHG� ZRXOG QRW RQO\ LQFUHDVH UHFKDUJH E\ LQFUHDVLQJ WKH
IUHTXHQF\ RI RYHUEDQN IORZV� EXW ZRXOG DOVR UHFODLP �LQFUHDVH� DTXLIHU VWRUDJH E\ UHGXFLQJ WKH
GHSWK WR ZKLFK WKH ZDWHU WDEOH LV ORZHUHG E\ GUDLQDJH WR WKH FKDQQHO GXULQJ WKH VSULQJ UHFHVVLRQ�

7KLV SURJUDP ZLOO LQYROYH D VHULHV RI VWUHDP LQIUDVWUXFWXUH LPSURYHPHQWV� $UHDV KDYH EHHQ LGHQWL�
ILHG ZKHUH VXFK D UHFRQQHFWLRQ FDQ EH FRQVWUXFWHG ZLWK UHODWLYHO\ PLQRU SK\VLFDO ODQGVFDSH DOWHU�
DWLRQV �6FRWW 5LYHU :DWHUVKHG &RXQFLO �65:&� ������ $W WKLV WLPH� WKH DVVHVVPHQW LV EDVHG RQ
SK\VLFDO FKDUDFWHULVWLFV DQG WKH DELOLW\ WR VHDVRQDOO\ LQXQGDWH WKH DFFHVVHG IORRGSODLQ IRU UHFKDUJH�
7KH LGHQWLILHG DUHDVPD\ QRW DOO EH VXLWDEOH GXH WR H[LVWLQJ LQIUDVWUXFWXUH DQG WKH QHHG IRU ODQGRZQHU
DJUHHPHQWV� +RZHYHU� WKH DUHDV LGHQWLILHG SURYLGH DQ LQLWLDO DVVHVVPHQW RI WKH SRWHQWLDO WR LP�
SURYH IORRGSODLQ UHFRQQHFWLRQ DV D PXOWL�EHQHILW SURMHFW� LPSURYLQJ KDELWDW� VWUHDP FRQGLWLRQV� DQG
LQFUHDVLQJ UHFKDUJH�

)ORRGSODLQ UHFRQQHFWLRQ�H[SDQVLRQ PD\ EH DFKLHYHG XVLQJ YDULRXV WRROV� LQFOXGLQJ D SDUW RI WKH
FRQVHUYDWLRQ HDVHPHQWV SURJUDP �VHH DERYH�� WR H[SDQG WKH XVH RI WKH FRQVHUYHG SURSHUW\ WR
LQFOXGH HFRORJLFDO KDELWDW IORRG UHFKDUJLQJ�

$QRWKHU RSWLRQ WKDW PD\ EH H[SORUHG LV VHDVRQDO IORRGLQJ RI SDVWXUHODQG� ZKLFK DOVR ZRXOG KDYH
PXOWLSOH EHQHILWV� LQFOXGLQJ LPSURYHG DQLPDO IRUDJH SURGXFWLRQ ZLWK QXWULHQW GHSRVLWLRQ� DQG LQ�
FUHDVHG UHFKDUJH� *UD]LQJ PDQDJHPHQW ZRXOG QHHG WR EH DGMXVWHG WR D QHZ UHJLPH� )ORRGSODLQ
5HFRQQHFWLRQ� ([SDQVLRQ ZRXOG UHTXLUH DSSURSULDWH SHUPLWWLQJ IURP WKH 6WDWH :DWHU %RDUG DQG
DYRLGDQFH RI LQMXU\ WR RWKHU ZDWHU ULJKWV KROGHUV�

7KLV W\SH RI UHVWRUDWLRQ IDOOV LQWR WKH ³SURFHVV EDVHG´ UHVWRUDWLRQ FDWHJRU\ �3ROORFN HW DO� �����
:KHDWRQ HW DO� ������ 7R DFKLHYH D VLJQLILFDQW VFDOH RI UHVWRUDWLRQ OLNHO\ ZRXOG UHTXLUH VRPH
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ODQG HDVHPHQW�SXUFKDVHV WR DOORZ VWUHDPV DQG ULYHUV WR EH PRYHG RXW RI WKHLU FXUUHQWO\ FRQILQHG
DQG LQFLVHG FRQGLWLRQ� 7KH SURJUDP ZLOO WKHUHIRUH ZRUN FORVHO\ ZLWK WKH FRQVHUYDWLRQ HDVHPHQW
SURJUDP�

)XWXUH EHQHILWV RI LPSOHPHQWHG SURMHFWV WR VWUHDPIORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDP�
IORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK 69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ
6HFWLRQ ��� DQG XVLQJ PRQLWRULQJ GDWD WKDW GHVFULEHV WKH LPSOHPHQWDWLRQ RI WKH IORRGSODLQ UHFRQ�
QHFWLRQ�H[SDQVLRQ SURJUDP�

0RQLWRULQJ GDWD FROOHFWHG LQ WKH IORRGSODLQ UHFRQQHFWLRQ�H[SDQVLRQ SURJUDP LQFOXGH� EXW DUH QRW
OLPLWHG WR�

� *HRVSDWLDO GHVFULSWLRQ RI JHRPRUSKLF DOWHUDWLRQV FRPSOHWHG�
� 0RQLWRULQJ RI IORRGLQJ IUHTXHQF\� GXUDWLRQ� DQG GHSWK�
� 0RQLWRULQJ RI DGMDFHQW JURXQGZDWHU OHYHOV� LI DYDLODEOH�

5HVHUYRLUV

7KH REMHFWLYH RI WKLV 30$ LV WR FDSWXUH DQG VWRUH UXQRII DQG H[FHVV VWUHDP IORZV WR DXJPHQW 6FRWW
5LYHU IORZV GXULQJ FULWLFDO SHULRGV� 7KLV SURMHFW� VWLOO LQ WKH FRQFHSWXDO SKDVH� FRQVLVWV RI D UHVHUYRLU
RI XS WR �����±������ $) WKDW ZRXOG EH FRQVWUXFWHG LQ DQ RII�VWUHDP ORFDWLRQ �SRVVLEO\ +DPOLQ
*XOFK RU RWKHU HDVWVLGH ORFDWLRQV�� 7KH 69,' FDQDO ZRXOG EH XVHG WR GLYHUW XS WR �� FIV GXULQJ
ZLQWHU IORZV WR VWRUH LQ D UHVHUYRLU IRU ODWHU XVH DV VWUHDPIORZ DXJPHQWDWLRQ GXULQJ VXPPHU DQG
IDOO FULWLFDO SHULRGV� $XJPHQWDWLRQ PD\ EH GLUHFW RU LQ�OLHX� 3UHYLRXV� SUHOLPLQDU\ VWXGLHV LQFOXGHG
WKUHH ORFDWLRQV IRU D ������ $) UHVHUYRLU DW 1R\HV 9DOOH\ �(DVW )RUN 6FRWW 5LYHU�� 0HDGRZ *XOFK
�(DVW )RUN 6FRWW 5LYHU�� RU )UHQFK &UHHN �&DOLIRUQLD 'HSDUWPHQW RI :DWHU 5HVRXUFHV �':5� ������

$QWLFLSDWHG EHQHILWV IURP WKLV SURMHFW LQFOXGH UHYHUVDO RI VWUHDP GHSOHWLRQ WR LQFUHDVH LQVWUHDP
IORZV LQ 6FRWW 5LYHU GXULQJ FULWLFDO SHULRGV� 4XDQWLILFDWLRQ RI SRWHQWLDO EHQHILWV ZDV FRPSOHWHG XV�
LQJ WKH 69,+0 �VFHQDULRV DQG UHVXOWV LQFOXGHG LQ $SSHQGL[ ��$�� )RU D � 7$) UHVHUYRLU ZLWK D ��
FIV UHOHDVH� UHODWLYH GHSOHWLRQ UHYHUVDO UDQJHV IURP �� WR ���� GHSHQGHQW RQ UHVHUYRLU ORFDWLRQ�
)RU UHVHUYRLUV WKDW DUH ³HQWLUHO\ UHOLDEOH´ �L�H�� SURYLGHV JXDUDQWHHG� GHVLUHG� GU\�VHDVRQ UHOHDVH��
D �� 7$) UHVHUYRLU ZLWK D �� FIV UHOHDVH ZRXOG UHVXOW LQ ��� UHODWLYH VWUHDP GHSOHWLRQ UHYHUVDO
DQG D ��� 7$) UHVHUYRLU ZLWK D �� FIV UHOHDVH UHVXOW ZRXOG SURYLGH D ���� UHODWLYH VWUHDP GHSOH�
WLRQ UHYHUVDO� 2QH RU PXOWLSOH UHVHUYRLUV PD\ EH LPSOHPHQWHG WR PHHW WKH LQWHUFRQQHFWHG VXUIDFH
ZDWHU PLQLPXP WKUHVKROG �DV GHVFULEHG LQ &KDSWHU ��� 7HPSHUDWXUH FRQVLGHUDWLRQ PD\ OLPLW GLUHFW
GLVFKDUJH LQWR VWUHDPV RU UHTXLUH PDQDJHPHQW RI GLVFKDUJH� L�H�� DV UHFKDUJH QHDU VWUHDPV �WR
ORZHU WHPSHUDWXUHV� RU XVH IRU LUULJDWLRQ LQ OLHX RI JURXQGZDWHU SXPSLQJ DQG �FROG� VXUIDFH ZDWHU
GLYHUVLRQV�

6LJQLILFDQW UHJXODWRU\� SROLF\� DQG IXQGLQJ FKDOOHQJHV FRPH ZLWK WKLV 30$� $ ILUVW VWHS IRU WKH *6$
ZRXOG EH WR LPSOHPHQW D IHDVLELOLW\ DQG VFRSLQJ VWXG\ WR GHYHORS D ORQJ�WHUP VWUDWHJ\� LI DQ\� IRU
GHWHUPLQLQJ IHDVLELOLW\� IXQGLQJ� GHVLJQ� DQG LPSOHPHQWLQJ RI WKLV 30$ RSWLRQ�

6HGLPHQW 5HPRYDO DQG 5LYHU 5HVWRUDWLRQ

$ ULYHU UHVWRUDWLRQ SURMHFW WR UHPRYH VLJQLILFDQW VHGLPHQW IURP WKH PDLQ VWHP 6FRWW 5LYHU IURP )RUW
-RQHV WR WKH PRXWK RI WKH FDQ\RQ LV HQYLVLRQHG WR LPSURYH VWUHDP IORZ FRQQHFWLYLW\ DQG KDELWDW
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IRU ILVK� 6WLOO LQ WKH VFRSLQJ SKDVH� LPSOHPHQWDWLRQ RI WKLV SURMHFW ZRXOG UHTXLUH DGGLWLRQDO VFRSLQJ�
VWXGLHV� SODQQLQJ� LGHQWLILFDWLRQ RI IXQGLQJ� REWDLQLQJ DQ\ DSSOLFDEOH SHUPLWV� DQG LPSOHPHQWDWLRQ�
$QWLFLSDWHG EHQHILWV IURP WKLV SURMHFW LQFOXGH VXSSRUWLQJ LQVWUHDP IORZV DQG LQFUHDVLQJ WKH SURED�
ELOLW\ DQG GXUDWLRQ RI ULYHU FRQQHFWLRQ GXULQJ FULWLFDO SHULRGV WR VXSSRUW ILVK PLJUDWLRQ DQG KDELWDW LQ
WKH ORZHU VHFWLRQ RI 6FRWW 9DOOH\�

6WUDWHJLF *URXQGZDWHU 3XPSLQJ 5HVWULFWLRQ

,Q 6FRWW 9DOOH\� WKH FXUUHQW OHYHO RI %DVLQ SXPSLQJ LV GHWHUPLQHG WR EH VXVWDLQDEOH SURYLGHG WKH
LPSOHPHQWDWLRQ RI 7LHU , DQG 7LHU ,, 30$V ZLOO DVVLVW LQ PDLQWDLQLQJ VXVWDLQDELOLW\ DQG KHOS HQVXUH
WKDW SXPSLQJ DW FXUUHQW OHYHOV FDQ FRQWLQXH� 7KURXJK 6*0$� WKH *6$ KDV WKH DELOLW\ WR LPSOHPHQW
JURXQGZDWHU SXPSLQJ UHVWULFWLRQV ZLWKLQ ORFDWLRQV RI WKH *6$¶V MXULVGLFWLRQ� ZKLFK LQ 6FRWW 9DOOH\�
GRHV QRW LQFOXGH WKH DGMXGLFDWHG ]RQH DORQJ WKH 6FRWW 5LYHU� $OWKRXJK WKH *6$ KDV WKH DELOLW\ WR
LPSOHPHQW SXPSLQJ UHVWULFWLRQV� WKH GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI 7LHU ,� 7LHU ,,� DQG RWKHU
7LHU ,,, 30$V DUH GHVLJQHG WR PDLQWDLQ VXVWDLQDELOLW\ ZLWKLQ WKH %DVLQ� PDNLQJ SXPSLQJ UHVWULFWLRQV
D ODVW UHVRUW XQGHU WKLV *63�

&RQVLGHUDEO\ PRUH ZRUN� GDWD FROOHFWLRQ DQG GLVFXVVLRQ ZRXOG QHHG WR EH GRQH WR GHILQH WKH SROL�
FLHV DQG SURFHGXUHV IRU SXPSLQJ UHVWULFWLRQV� DQG WKH *6$ ZRXOG ILUVW GHWHUPLQH� XVLQJ WKH 69,+0
DQG RWKHU K\GURORJLF DVVHVVPHQW WRROV� WKH DPRXQW RI ZDWHU WKDW DIIHFWHG SXPSHUV FRXOG WDNH
VXVWDLQDEO\ SULRU WR GHWHUPLQLQJ ZKDW PD\ QHHG WR EH UHVWULFWHG� 5HVWULFWLRQV PD\ EH WHPSRUDU\�
VHDVRQDO� RU SHUPDQHQW�

0RQLWRULQJ GDWD FROOHFWHG LQ WKH 6WUDWHJLF *URXQGZDWHU 3XPSLQJ 5HVWULFWLRQ 3URJUDP PD\ LQFOXGH�
EXW DUH QRW OLPLWHG WR�

� :HOO FRQVWUXFWLRQ UHFRUGV�
� /DQG DUHD VHUYLFHG E\ WKH ZHOO WKURXJK LUULJDWLRQ�
� 0HWHULQJ RI H[WUDFWLRQ
� $PRXQW RI KLVWRULF SXPSLQJ� LI NQRZQ�
� $PRXQW DQG WLPLQJ RI UHVWULFWHG SXPSLQJ�

:DWHUPDVWHU 3URJUDP

$ :DWHUPDVWHU 3URJUDP FXUUHQWO\ H[LVWV RQ :LOGFDW &UHHN DQG )UHQFK &UHHN� 7KLV 0$ ZRXOG
H[SDQG ZDWHUPDVWHU VHUYLFHV WR RWKHU WULEXWDULHV DQG WR WKH PDLQVWHP RI WKH 6FRWW 5LYHU� 7KH
PDLQ REMHFWLYH RI WKHVH H[SDQGHG ZDWHUPDVWHU VHUYLFHV ZRXOG EH WR HQIRUFH VXUIDFH ZDWHU ULJKWV
GLYHUVLRQV LQ PRUH DUHDV LQ 6FRWW 9DOOH\� UHGXFLQJ XQDXWKRUL]HG GLYHUVLRQV WR EHQHILW LQVWUHDP IORZV�

7KH EHQHILWV RI WKLV SURJUDP ZLOO EH IXUWKHU LQFHQWLYHV IRU FRQVHUYDWLRQ HDVHPHQW SURJUDPV DQG
ZDWHU OHDVHV DQG PRUH WUDQVSDUHQW� UHOLDEOH� DQG EHWWHU GRFXPHQWHG LPSOHPHQWDWLRQ RI VXFK FRQ�
VHUYDWLRQ HDVHPHQWV DQG ZDWHU OHDVHV� )XWXUH EHQHILWV RI DFWXDO LPSOHPHQWDWLRQ VWDWXV WR VWUHDP�
IORZ GHSOHWLRQ UHYHUVDO �DQG UHPDLQLQJ VWUHDPIORZ GHSOHWLRQ� ZLOO EH HYDOXDWHG DQG DVVHVVHG ZLWK
69,+0 XVLQJ WKH PHWKRGRORJ\ GHVFULEHG LQ 6HFWLRQ ��� DQG XVLQJ PRQLWRULQJ GDWD WKDW GHVFULEHV
WKH LPSOHPHQWDWLRQ RI WKH LUULJDWLRQ HIILFLHQF\ LPSURYHPHQW SURJUDP�

0RQLWRULQJ GDWD WKDW PD\ EH FROOHFWHG DV SDUW RI LPSOHPHQWDWLRQ RI WKLV 30$ LQFOXGH�
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� 0RQLWRULQJ RI GLYHUVLRQV�
� 0RQLWRULQJ RI LQVWUHDP IORZ GHGLFDWLRQV�
� 4XDQWLILFDWLRQ RI LQVWUHDP IORZ GHGLFDWLRQV DQG FRQVHUYDWLRQ HDVHPHQWV�

$GGLWLRQDO 30$V

6HYHUDO DGGLWLRQDO 30$V KDYH EHHQ VXJJHVWHG WKURXJK WKH SXEOLF FRPPHQW DQG UHTXLUH IXUWKHU
LQYHVWLJDWLRQ LQWR WKH IHDVLELOLW\� PHWKRG RI LPSOHPHQWDWLRQ� UHTXLUHPHQWV DQG SRWHQWLDO WLPHOLQHV�
7KHVH SURMHFWV DUH OLVWHG EHORZ�

� D VWXG\ RI WKH WDLOLQJV IRU JURXQGZDWHU VWRUDJH
� UHFKDUJH ZHLUV� ILVK�IULHQGO\ VWUXFWXUHV WR GHFUHDVH IORZ UDWHV LQ 6FRWW 5LYHU DQG LWV WULEXWDULHV
� FRQVWUXFWLRQ RI D FOD\ GDP RU SHUPHDEOH SOXJ DW WKH ORZHU HQG RI 6FRWW 9DOOH\
� GLUHFW DGGLWLRQ RI ZDWHU WR WKH ULYHU GXULQJ SHULRGV RI ORZ IORZ EXW KDYH QRW \HW EHHQ LQYHVWL�
JDWHG�

��� 2WKHU 0DQDJHPHQW $FWLRQV

0RQLWRULQJ $FWLYLWLHV

&KDSWHU � DQG WKH GDWD JDS $SSHQGL[ �$SSHQGL[ ��$� FOHDUO\ GHVFULEH WKH LPSRUWDQFH RI HVWDEOLVK�
LQJ DQ H[WHQVLYH PRQLWRULQJ QHWZRUN ZKLFK ZLOO EH XVHG WR VXSSRUW IXWXUH *63 XSGDWHV� $ VXPPDU\
RI WKH SURSRVHG PRQLWRULQJ DFWLYLWLHV LQFOXGHV� EXW LV QRW OLPLWHG WR�

� 'HYHORSPHQW RI QHZ 503V �5HSUHVHQWDWLYH 0RQLWRULQJ 3RLQWV� WR VXSSRUW WKH JURXQGZDWHU
TXDOLW\ 60&

� 1HZ VWUHDP JDXJHV LQ ERWK WKH PDLQVWHP RI 6FRWW 5LYHU DQG LQ NH\ WULEXWDULHV
� -XYHQLOH VWHHOKHDG GDWD LV OLPLWHG LQ WKH %DVLQ� DV PLJUDWLRQ RFFXUV ODUJHO\ RXWVLGH RI WKH
ZLQGRZ RI RSHUDWLRQ IRU WKH ILVK FRXQWLQJ IDFLOLWLHV XVHG IRU FRKR DQG &KLQRRN VDOPRQ� 7KRXJK
FRKR DQG&KLQRRN VDOPRQ RXWPLJUDWLRQ GDWD H[LVWV� IORZ UHTXLUHPHQWV IRU MXYHQLOH RXWPLJUDWLRQ
DUH QRW TXDQWLILHG KHUH� 3ODQQLQJ WKH UHTXLUHG PRQLWRULQJ DQG�RU WDUJHWHG VWXGLHV WR ILOO WKLV
GDWD JDS VKRXOG EH GRQH LQ FRRUGLQDWLRQ ZLWK D ELRORJLVW RU DJHQF\ ZLWK H[WHQVLYH NQRZOHGJH
LQ ILVK PRQLWRULQJ �L�H�� &'):� 6LVNL\RX 5&' DUH SRWHQWLDO SDUWQHUV�

� 8VH RI VDWHOOLWH
� 8VH RI VDWHOOLWH LPDJHV� WZLFH SHU \HDU� WR HYDOXDWH VWDWXV RI *URXQGZDWHU 'HSHQGHQW (FRV\V�
WHPV

� 3RWHQWLDO PHWHULQJ RI IDOO� ZLQWHU GLYHUVLRQV IRU VWRFNZDWHU WR IRU IXWXUH LQFOXVLRQ 69,+0

9ROXQWDU\ :HOO 0HWHULQJ

7KLV SURMHFW ZRXOG IDFLOLWDWH WKH FROOHFWLRQ DQG UHSRUWLQJ RI JURXQGZDWHU H[WUDFWLRQ GDWD� $FFXUDWH
JURXQGZDWHU H[WUDFWLRQ GDWD LPSURYHV WKH TXDOLW\ RI LQIRUPDWLRQ XVHG LQ PRGHOOLQJ� DQG LQ GHFLVLRQ�
PDNLQJ� $GGLWLRQDOO\� FROOHFWLRQ RI SXPSLQJ GDWD LV XVHIXO IRU WUDFNLQJ WKH HIIHFWLYHQHVV RI WKH
SURSRVHG GHPDQG UHGXFWLRQ 30$V�

���
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)XWXUH RI WKH %DVLQ

7KLV SURMHFW ZRXOG HQWDLO GHYHORSLQJ D VWXG\ RI WKH HFRQRPLF LPSDFWV RI WKH SURMHFWV DQG PDQDJH�
PHQW DFWLRQV LQFOXGHG LQ WKH *63� 7KLV ZRXOG LQFOXGH DQ HYDOXDWLRQ RI KRZ LPSOHPHQWDWLRQ RI WKH
SURMHFW FRXOG DIIHFW WKH HFRQRPLF KHDOWK RI WKH UHJLRQ DQG RQ ORFDO DJULFXOWXUDO LQGXVWU\� ,W ZRXOG
DOVR FRQVLGHU WKH SURMHFWHG FKDQJHV WR WKH UHJLRQ¶V ODQG XVHV DQG SRSXODWLRQ DQG ZKHWKHU LPSOH�
PHQWDWLRQ RI WKHVH SURMHFWV ZRXOG VXSSRUW SURMHFWHG DQG SODQQHG JURZWK� :KLOH DQ DJULFXOWXUDO
HFRQRPLF DQDO\VLV FRQVLGHULQJ JURXQGZDWHU UHJXODWLRQ KDV EHHQ FRPSOHWHG �VHH $SSHQGL[ ��'�
DQG SURYLGHV D JRRG VWDUWLQJ SRLQW� DGGLWLRQDO ZRUN LV QHHGHG�

���



&KDSWHU �� 3ODQ ,PSOHPHQWDWLRQ� %XGJHW
DQG 6FKHGXOH

���� 'HVFULSWLRQ RI *63 ,PSOHPHQWDWLRQ (OHPHQWV

*URXQGZDWHU PDQDJHPHQW KDV EHHQ FRQGXFWHG LQ WKH 6FRWW 9DOOH\ %DVLQ �%DVLQ� IRU GHFDGHV� $V
GHVFULEHG LQ SULRU VHFWLRQV� D YDULHW\ RI SURMHFW DQG PDQDJHPHQW DFWLRQV �30$V� DUH FXUUHQWO\� RU
KDYH SUHYLRXVO\ EHHQ� LPSOHPHQWHG� WKDW VXSSRUW JURXQGZDWHU OHYHOV� JURXQGZDWHU VWRUDJH DQG
LQWHUFRQQHFWHG VXUIDFH ZDWHUV� ([LVWLQJ DQG SODQQHG 30$V ZLOO FRQWULEXWH WR WKH DWWDLQPHQW RI
WKH JURXQGZDWHU VXVWDLQDELOLW\ JRDO LQ WKH %DVLQ RYHU WKH SODQQLQJ KRUL]RQ RI WKLV *URXQGZDWHU
6XVWDLQDELOLW\ 3ODQ �*63�� 7KHVH 30$V� DV GHVFULEHG LQ &KDSWHU �� HQDEOH WKH FRQWLQXHG XVH RI
JURXQGZDWHU DQG SURWHFWLRQ RI JURXQGZDWHU XVHV DQG XVHUV LQWR WKH IXWXUH�

,Q WKLV VHFWLRQ� WKH *63 LPSOHPHQWDWLRQ SODQ IRU WKH %DVLQ LV GHILQHG� (OHPHQWV RI WKLV SODQ LQFOXGH�

�� 0DQDJHPHQW DQG $GPLQLVWUDWLRQ

D� *6$ PDQDJHPHQW� DGPLQLVWUDWLRQ� OHJDO DQG GD\�WR�GD\ RSHUDWLRQV�
E� 5HSRUWLQJ� LQFOXGLQJ SUHSDUDWLRQ RI DQQXDO UHSRUWV DQG ��\HDU HYDOXDWLRQV DQG XSGDWHV�

�� ,PSOHPHQWDWLRQ

D� ,PSOHPHQWDWLRQ RI WKH *63 PRQLWRULQJ SURJUDP DFWLYLWLHV GHVFULEHG LQ &KDSWHU ��
E� 7HFKQLFDO VXSSRUW� LQFOXGLQJ PRGHO XSGDWHV� GDWD FROOHFWLRQ DQG RWKHU WHFKQLFDO DQDO\VLV�
F� 3URMHFWV DQG 0DQDJHPHQW $FWLRQV �30$V� DV GHVFULEHG LQ &KDSWHU ��

�� 2XWUHDFK DQG (GXFDWLRQ

D� &RRUGLQDWLRQ DFWLYLWLHV ZLWK VWDNHKROGHUV DQG HQWLWLHV LQ WKH %DVLQ�
E� 2QJRLQJ RXWUHDFK DFWLYLWLHV WR VWDNHKROGHUV

&RVW HVWLPDWHV DQG IXQGLQJ PHWKRGV IRU *63 LPSOHPHQWDWLRQ DUH DOVR SUHVHQWHG LQ WKLV VHFWLRQ�

7KH IROORZLQJ VHFWLRQV GHVFULEH WKH WDVNV DQG IXQFWLRQV WKDW ZLOO EH UHTXLUHG IRU LPSOHPHQWDWLRQ RI
WKLV LPSOHPHQWDWLRQ�

����� 0DQDJHPHQW DQG DGPLQLVWUDWLRQ

*6$ PDQDJHPHQW� DGPLQLVWUDWLRQ� OHJDO DQG GD\�WR�GD\ RSHUDWLRQV

���
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*6$ IXQFWLRQV DVVRFLDWHG ZLWK WKH PDQDJHPHQW DQG DGPLQLVWUDWLRQ RI WKH *63 LPSOHPHQWDWLRQ
DFWLYLWLHV DUH FRYHUHG XQGHU WKLV FDWHJRU\� ZKLFK LQFOXGHV WKH DGPLQLVWUDWLYH� WHFKQLFDO DQG ILQDQFH
VWDII VXSSRUW DQG UHODWHG H[SHQVHV� RIILFH VXSSOLHV DQG PDWHULDOV� LQVXUDQFH� DQG JUDQW ZULWLQJ
WR VXSSRUW IXQGLQJ IRU VSHFLILF SURMHFWV DQG�RU PDQDJHPHQW DFWLRQV� *6$ VWDII ZLOO SURYLGH ZRUN
SURGXFWV� DGPLQLVWUDWLYH VXSSRUW� VWDII OHDGHUVKLS� DQG PDQDJHPHQW IRU WKH *6$�

$V WKH *63 LPSOHPHQWDWLRQ EHJLQV LQ )HEUXDU\ ����� VWDIILQJ VXSSRUW DQG RQJRLQJ DGPLQLVWUDWLYH
DQG PDQDJHPHQW QHHGV ZLOO EH IXUWKHU HYDOXDWHG VR WKDW WKH EXGJHW FDQ EH UHILQHG� DV QHFHVVDU\�
6WDIILQJ QHHGV ZLOO EH UHHYDOXDWHG DQQXDOO\ GXULQJ WKH HDUO\ \HDUV RI *63 LPSOHPHQWDWLRQ WR JDLQ
D EHWWHU XQGHUVWDQGLQJ RI WKH VXSSRUW UHTXLUHG DQG DVVRFLDWHG FRVWV�

*6$ DGPLQLVWUDWLRQ DFWLYLWLHV LQFOXGH FRRUGLQDWLRQ PHHWLQJV ZLWK RWKHU RUJDQL]DWLRQV RQ SURMHFWV RU
VWXGLHV� HPDLO FRPPXQLFDWLRQV IRU XSGDWLQJ *6$ VWDNHKROGHUV DERXW RQJRLQJ DFWLYLWLHV ZLWKLQ WKH
%DVLQ� DGPLQLVWUDWLRQ RI SURMHFWV LPSOHPHQWHG E\ WKH *6$� DQG JHQHUDO RYHUVLJKW DQG FRRUGLQDWLRQ�
2WKHU RYHUVLJKW DQG DGPLQLVWUDWLYH DFWLYLWLHV ZLOO RFFXU RQ DQ DV�QHHGHG EDVLV�

7KH *6$ LV UHVSRQVLEOH IRU� DQG DXWKRUL]HG WR WDNH� DSSURSULDWH DFWLRQ WR DFKLHYH VXVWDLQDEOH
PDQDJHPHQW RI JURXQGZDWHU ZLWKLQ WKH %DVLQ EDVHG RQ WKH DXWKRULW\ JUDQWHG XQGHU 6HFWLRQ �
RI WKH &DOLIRUQLD :DWHU &RGH� 2Q DQ DV�QHHGHG EDVLV� WKH *6$ PD\ VHHN OHJDO VHUYLFHV WR DV�
VLVW LQ WKH LQWHUSUHWDWLRQ RI OHJDO UHTXLUHPHQWV DQG SURYLGH OHJDO DGYLFH GXULQJ *63 LPSOHPHQWDWLRQ�

5HSRUWLQJ� LQFOXGLQJ SUHSDUDWLRQ RI DQQXDO UHSRUWV DQG ��\HDU HYDOXDWLRQV DQG XSGDWHV
$V SDUW RI *63 LPSOHPHQWDWLRQ VWDUWLQJ LQ ����� WKH *6$ PXVW SUHSDUH DQG VXEPLW WR ':5
DQQXDO UHSRUWV DQG ��\HDU DVVHVVPHQWV� $QQXDO UHSRUWV ZLOO EH VXEPLWWHG WR ':5 E\ $SULO �VW RI
HDFK \HDU DQG DQ LQLWLDO ��\HDU *63 DVVHVVPHQW DQG XSGDWH ZLOO EH GXH WR ':5 E\ $SULO �����
5HTXLUHPHQWV IRU HDFK RI WKHVH UHSRUWV DUH H[SODLQHG EHORZ�

$QQXDO 5HSRUWLQJ
3HU :DWHU &RGH 6HFWLRQV �������� ������ DQG �������� 6*0$ UHJXODWLRQV UHTXLUH WKH *6$V WR
VXEPLW DQ DQQXDO UHSRUW RQ WKH LPSOHPHQWDWLRQ RI WKH *63 WR WKH 'HSDUWPHQW RI :DWHU 5HVRXUFHV
�':5�� 'HYHORSPHQW RI WKH DQQXDO UHSRUW ZLOO EHJLQ DW WKH EHJLQQLQJ RI HDFK ZDWHU \HDU� 2FWREHU ��
WR DVVHVV WKH SUHYLRXV ZDWHU \HDU� 7KH UHSRUW ZLOO EH VXEPLWWHG WR ':5 RQ $SULO �VW RI WKH IROORZLQJ
FDOHQGDU \HDU� $ WHPSODWH IRU DQQXDO UHSRUWLQJ LV SURYLGHG DV $SSHQGL[ ��%� 7KH DQQXDO UHSRUWV
ZLOO EH FRPSOHWHG LQ D IRUPDW FRQVLVWHQW ZLWK 6HFWLRQ ����� RI WKH 6*0$ UHJXODWLRQV DQG ZLOO LQ�
FOXGH WKUHH NH\ VHFWLRQV� JHQHUDO LQIRUPDWLRQ� %DVLQ FRQGLWLRQV DQG SODQ LPSOHPHQWDWLRQ SURJUHVV�

*HQHUDO ,QIRUPDWLRQ
*HQHUDO LQIRUPDWLRQ ZLOO LQFOXGH D PDS RI WKH %DVLQ DQG DQ H[HFXWLYH VXPPDU\ WKDW LQFOXGHV D
GHVFULSWLRQ RI WKH VXVWDLQDELOLW\ JRDO� RQJRLQJ 30$V LQ WKH VXEEDVLQ� MRLQWO\ IXQGHG 30$V DQG
WKHLU SURJUHVV� DV ZHOO DV DQ XSGDWHG LPSOHPHQWDWLRQ VFKHGXOH�

%DVLQ &RQGLWLRQV

7KLV VHFWLRQ ZLOO GHVFULEH WKH FXUUHQW JURXQGZDWHU FRQGLWLRQV DQG PRQLWRULQJ UHVXOWV� XVHG WR HYDO�
XDWH KRZ JURXQGZDWHU FRQGLWLRQV KDYH FKDQJHG LQ WKH %DVLQ GXULQJ WKH SUHYLRXV \HDU� 6*0$
UHJXODWLRQV UHTXLUH WKH IROORZLQJ NH\ FRPSRQHQWV WR EH LQFOXGHG LQ WKLV VHFWLRQ�
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� *URXQGZDWHU HOHYDWLRQ GDWD IURP PRQLWRULQJ ZHOOV� LQFOXGLQJ ��� JURXQGZDWHU HOHYDWLRQ FRQ�
WRXU PDSV IRU WKH SULQFLSDO DTXLIHU LQ WKH %DVLQ GHSLFWLQJ VHDVRQDO KLJK DQG ORZ JURXQGZDWHU
FRQGLWLRQV� DQG ��� K\GURJUDSKV RI KLVWRULFDO�WR�FXUUHQW�UHSRUWLQJ�\HDU GDWD VKRZLQJ JURXQG�
ZDWHU HOHYDWLRQV DQG ZDWHU \HDU W\SH�

� *URXQGZDWHU H[WUDFWLRQV GXULQJ WKH SUHFHGLQJ ZDWHU \HDU VXPPDUL]HG E\ ZDWHU XVH VHFWRU�
LQFOXGLQJ D PDS VKRZLQJ WKH JHQHUDO ORFDWLRQ DQG YROXPH RI JURXQGZDWHU H[WUDFWLRQV� DV ZHOO
DV WKH PHWKRG RI PHDVXUHPHQW �GLUHFW RU HVWLPDWH� DQG DFFXUDF\ RI PHDVXUHPHQWV� 0HWHULQJ
RI JURXQGZDWHU H[WUDFWLRQ LV RQO\ LQFOXGHG DV D YROXQWDU\ DFWLRQ DQG WKLV LQIRUPDWLRQ ZLOO EH
FROOHFWHG DV WKH 30$ LV LPSOHPHQWHG� DOVR EDVHG RQ DYDLODELOLW\ RI IXQGLQJ�

� 6XUIDFH ZDWHU VXSSO\ IRU PDQDJHG JURXQGZDWHU UHFKDUJH RU LQ�OLHX XVH� LQFOXGLQJ WKH DQQXDO
YROXPH DQG VRXUFHV IRU WKH SUHFHGLQJ ZDWHU \HDU�

� 7RWDO ZDWHU XVHV E\ ZDWHU XVH VHFWRU DQG ZDWHU VRXUFH W\SH� LQFOXGLQJ WKH PHWKRG RI PHD�
VXUHPHQW �GLUHFW RU HVWLPDWH� DQG DFFXUDF\ RI PHDVXUHPHQWV�

� 0DSV RI FKDQJHV LQ JURXQGZDWHU VWRUDJH IRU WKH SULQFLSDO DTXLIHU DQG D JUDSK GHSLFWLQJ
KLVWRULFDO�WR±FXUUHQW�UHSRUWLQJ�\HDU ZDWHU \HDU W\SH� JURXQGZDWHU XVH� DQQXDO FKDQJH LQ
JURXQGZDWHU LQ VWRUDJH� DQG WKH FXPXODWLYH FKDQJH LQ JURXQGZDWHU VWRUDJH IRU WKH %DVLQ�
7KLV LQIRUPDWLRQ PD\ FKDQJH RYHU WLPH WR LQFRUSRUDWH SRWHQWLDOO\ UHYLVHG *6$ SULRULWLHV DQG
WR UHIOHFW QHZ %DVLQ FRQGLWLRQV DQG DSSOLFDEOH 6*0$ UHTXLUHPHQWV�

3ODQ ,PSOHPHQWDWLRQ 3URJUHVV

7KH SURJUHVV PDGH WRZDUG DFKLHYLQJ LQWHULP PLOHVWRQHV� DV ZHOO DV LPSOHPHQWDWLRQ RI 30$V�
ZLOO EH H[SODLQHG LQ WKLV VHFWLRQ� DORQJ ZLWK D VXPPDU\ RI SODQ LPSOHPHQWDWLRQ SURJUHVV DQG
VXVWDLQDELOLW\ SURJUHVV�

3HULRGLF (YDOXDWLRQV HYHU\ )LYH <HDUV
3HU :DWHU &RGH 6HFWLRQV �������� ������ �������� �������� DQG �������� 6*0$ UHJXODWLRQV
UHTXLUH WKH *6$ WR SURYLGH D ZULWWHQ DVVHVVPHQW RI *63 LPSOHPHQWDWLRQ DQG SURJUHVV WRZDUGV
PHHWLQJ WKH VXVWDLQDELOLW\ JRDO DW OHDVW HYHU\ ILYH \HDUV� $ VLPLODU HYDOXDWLRQ PXVW DOVR EH
VXEPLWWHG ZKHQHYHU WKH *63 LV DPHQGHG� 7KH ILYH�\HDU DVVHVVPHQW UHSRUWV ZLOO EH FRPSOHWHG LQ
D IRUPDW FRQVLVWHQW ZLWK 6HFWLRQ ����� RI WKH 6*0$ UHJXODWLRQV DQG LQFOXGH WKH IROORZLQJ HOHPHQWV�

6XVWDLQDELOLW\ (YDOXDWLRQ

7KH RYHUDOO %DVLQ VXVWDLQDELOLW\ DQG FXUUHQW JURXQGZDWHU FRQGLWLRQV IRU HDFK DSSOLFDEOH VXVWDLQ�
DELOLW\ LQGLFDWRU ZLOO EH GHVFULEHG� LQFOXGLQJ SURJUHVV WRZDUG DFKLHYLQJ LQWHULP PLOHVWRQHV DQG
PHDVXUDEOH REMHFWLYHV� DQG DQ HYDOXDWLRQ RI JURXQGZDWHU HOHYDWLRQV DW HDFK RI WKH UHSUHVHQWDWLYH
PRQLWRULQJ SRLQWV �503V� LQ UHODWLRQ WR PLQLPXP WKUHVKROGV�

3ODQ ,PSOHPHQWDWLRQ 3URJUHVV

7KLV VHFWLRQ ZLOO GHVFULEH WKH FXUUHQW LPSOHPHQWDWLRQ VWDWXV RI 30$V� DORQJ ZLWK WKH HIIHFW RQ
JURXQGZDWHU FRQGLWLRQV UHVXOWLQJ IURP WKHLU LPSOHPHQWDWLRQ� LI DSSOLFDEOH�

5HFRQVLGHUDWLRQ RI *63 (OHPHQWV

(OHPHQWV RI WKH *63 PD\ UHTXLUH UHYLVLRQ GXH WR RQH RU PRUH RI WKH IROORZLQJ� FROOHFWLRQ RI
DGGLWLRQDO PRQLWRULQJ GDWD GXULQJ *63 LPSOHPHQWDWLRQ� LPSOHPHQWDWLRQ RI 30$V� VLJQLILFDQW
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FKDQJHV LQ JURXQGZDWHU XVHV RU VXSSOLHV DQG�RU ODQG XVHV� 6XFK QHZ LQIRUPDWLRQ PD\ UHTXLUH
UHYLVLRQ WR WKH IROORZLQJ *63 HOHPHQWV� %DVLQ VHWWLQJ� ZDWHU EXGJHWV� PRQLWRULQJ QHWZRUN� 60&�
RU 30$V�

0RQLWRULQJ 1HWZRUN 'HVFULSWLRQ

7KLV VHFWLRQ ZLOO SURYLGH DQ DVVHVVPHQW RI WKH PRQLWRULQJ QHWZRUN¶V IXQFWLRQ� DQ DQDO\VLV RI GDWD
FROOHFWHG WR GDWH� D GLVFXVVLRQ RI GDWD JDSV DQG WKH QHHGV WR DGGUHVV WKHP� DQG LGHQWLILFDWLRQ RI
DUHDV ZLWKLQ WKH %DVLQ WKDW DUH QRW PRQLWRUHG LQ D PDQQHU FRPPHQVXUDWH ZLWK WKH UHTXLUHPHQWV
RI 6HFWLRQV ����� DQG �������F� RI WKH 6*0$ UHJXODWLRQV�

&RQVLGHUDWLRQ RI 1HZ ,QIRUPDWLRQ IRU %DVLQ 6HWWLQJ DQG 60&

1HZ LQIRUPDWLRQ PDGH DYDLODEOH DIWHU *63 DGRSWLRQ ZLOO EH GHVFULEHG DQG HYDOXDWHG� ,I QHZ
LQIRUPDWLRQ ZDUUDQWV UH�HYDOXDWLRQ RI WKH %DVLQ VHWWLQJ DQG 60& WKHQ FRUUHVSRQGLQJ UHYLVHG
GHVFULSWLRQV ZLOO EH LQFOXGHG LQ WKH ILYH�\HDU DVVHVVPHQW UHSRUW�

5HJXODWLRQV RU 2UGLQDQFHV

,I ':5 DGRSWV QHZ UHJXODWLRQV WKDW LPSDFWV *63 LPSOHPHQWDWLRQ� WKH XSGDWH ZLOO DOVR LGHQWLI\
DQG DGGUHVV WKRVH UHTXLUHPHQWV WKDW PD\ UHTXLUH XSGDWHV WR WKH *63�

/HJDO RU (QIRUFHPHQW $FWLRQV

$Q\ HQIRUFHPHQW RU OHJDO DFWLRQV WDNHQ E\ WKH *6$ RU WKHLU PHPEHU DJHQFLHV WR FRQWULEXWH WR
DWWDLQPHQW RI WKH VXVWDLQDELOLW\ JRDO IRU WKH %DVLQ ZLOO EH VXPPDUL]HG�

3ODQ $PHQGPHQWV

(DFK ILYH�\HDU DVVHVVPHQW UHSRUW ZLOO LQFOXGH D GHVFULSWLRQ RI DPHQGPHQWV WR WKH *63� LQFOXGLQJ
DGRSWHG DPHQGPHQWV� DPHQGPHQWV WKDW DUH XQGHUZD\ GXULQJ GHYHORSPHQW RI WKH UHSRUW� DQG
UHFRPPHQGHG DPHQGPHQWV IRU IXWXUH DGRSWLRQ�

&RRUGLQDWLRQ

$ VXPPDU\ RI FRRUGLQDWLRQ WKDW KDV RFFXUUHG EHWZHHQ %DVLQ� ZLWK GLIIHUHQW DJHQFLHV LQ WKH %DVLQ�
RU ZLWK DJHQFLHV ZLWK MXULVGLFWLRQ RYHU ODQG XVH DQG ZHOO FRQVWUXFWLRQ ZLOO EH LQFRUSRUDWHG LQ WKH
ILYH�\HDU DVVHVVPHQW UHSRUW� 7KH ILYH�\HDU DVVHVVPHQWV ZLOO DOVR LQFOXGH DQ\ RWKHU LQIRUPDWLRQ
GHHPHG DSSURSULDWH E\ WKH *6$ WR VXSSRUW ':5 LQ LWV SHULRGLF UHYLHZ RI *63 LPSOHPHQWDWLRQ� DV
UHTXLUHG E\ :DWHU &RGH 6HFWLRQ ������

����� ,PSOHPHQWDWLRQ

0RQLWRULQJ 1HWZRUNV 6XPPDU\
7KH 60& PRQLWRULQJ QHWZRUNV ZHUH GHYHORSHG OHYHUDJLQJ FXUUHQW DQG RQJRLQJ PRQLWRULQJ WR DV�
VHVV PLQLPXP WKUHVKROGV� $ VXPPDU\ RI WKH H[LVWLQJ PRQLWRULQJ QHWZRUNV DQG SODQQHG H[SDQVLRQ
LV SUHVHQWHG LQ 7DEOH ���

���



6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

*URXQGZDWHU OHYHO DQG VWRUDJH
7KH JURXQGZDWHU OHYHOV PRQLWRULQJ QHWZRUN FRPELQHG ZLWK WKH FXUUHQW ':5 &$6*(0 QHWZRUN
VHUYHV DV EDVLV IRU DVVHVVLQJ DOO 60&V H[FHSW IRU ZDWHU TXDOLW\ DQG GHSOHWLRQV RI LQWHUFRQQHFWHG
VXUIDFH ZDWHUV� $OO �� ZHOOV WKDW KDYH EHHQ VHOHFWHG IRU WKH JURXQGZDWHU OHYHO PRQLWRULQJ QHWZRUN
DUH HLWKHU ZHOOV WKDW DUH FXUUHQWO\ PRQLWRUHG DV SDUW RI WKH &RPPXQLW\ *URXQGZDWHU 0RQLWRULQJ
SURJUDP RU DUH ZHOOV LQFOXGHG LQ WKH &$6*(0 QHWZRUN DQG PRQLWRUHG E\ ':5 WZLFH SHU \HDU�
7KH FXUUHQW PLQLPXP PRQLWRULQJ IUHTXHQF\ RI WZLFH HDFK \HDU �VSULQJ DQG IDOO� LV XVHG IRU DOO ZHOOV�
:HOOV DUH QRW DQWLFLSDWHG WR EH DGGHG WR WKH PRQLWRULQJ QHWZRUN DW WKLV SRLQW LQ WLPH� ,I IXQGLQJ LV
VHFXUHG� DGGLWLRQDO FRQWLQXRXV VHQVRUV FDQ EH LQVWDOOHG ZLWK WHOHPHWU\ WR LQFUHDVH WKH IUHTXHQF\
RI PRQLWRULQJ DQG UHPRYH WKH QHHG IRU PRQLWRULQJ VLWH YLVLWV� *URXQGZDWHU VWRUDJH XVHV WKH OHYHOV
PRQLWRULQJ QHWZRUN DV D SUR[\ DQG KDV QR DGGLWLRQDO UHTXLUHPHQWV�

*URXQGZDWHU TXDOLW\
7KH WKUHH H[LVWLQJ ZHOOV VHOHFWHG IRU WKH ZDWHU TXDOLW\ PRQLWRULQJ QHWZRUN DUH SDUW RI WKH *$0$
V\VWHP� 7KH\ DUH UHJXODUO\ PRQLWRUHG DV SXEOLF VXSSO\ ZHOOV� EXW WKH IUHTXHQF\ YDULHV� :HOOV
DGGHG DV SDUW RI WKH PRQLWRULQJ QHWZRUN H[WHQVLRQ ZLOO EH PRQLWRUHG DW D PLQLPXP IUHTXHQF\ RI
RQFH HYHU\ WZR \HDUV IRU WKH ILUVW WZR \HDUV IROORZHG E\ RQFH HYHU\ WKUHH \HDUV LI WKHUH DUH QR
JURXQGZDWHU TXDOLW\ LVVXHV GHWHFWHG� 7KH SURJUDP VHHNV WR DXJPHQW WKHVH ZHOOV ZLWK DW OHDVW ILYH
DGGLWLRQDO ZHOOV IRU DGGLWLRQDO FRYHUDJH �VHH $SSHQGL[ ��$�� 5HVXOWV ZLOO EH FRPSOHPHQWHG ZLWK
WKH RQJRLQJ PRQLWRULQJ XQGHUWDNHQ E\ IRU WKH SXEOLF VXSSO\ ZHOOV PHQWLRQHG DERYH DQG LQFOXGHG LQ
WKH *$0$ SURJUDP� 7KH PRQLWRULQJ SODQ ZLOO EH DXJPHQWHG DV QHHGHG LI FRQVWLWXHQWV ZLOO H[FHHG
WKH FULWHULD RU LI VSHFLILF LQFUHDVLQJ WUHQGV LQ FRQVWLWXHQW FRQFHQWUDWLRQV DUH REVHUYHG�

,QWHUFRQQHFWHG VXUIDFH ZDWHU DQG *'(V
7KH LQWHUFRQQHFWHG VXUIDFH ZDWHU PRQLWRULQJ QHWZRUN FRQVLVWV RI �� ZHOOV LQVWUXPHQWHG QHDU
WKH ULYHU IRU WKH 6FRWW 5HFKDUJH 3URMHFW DQG � ZHOOV QHDU WKH ULYHU WKDW DUH SDUW RI WKH H[LVWLQJ
&RPPXQLW\ *URXQGZDWHU 0RQLWRULQJ 1HWZRUN �ZHOO ,'V 6&7B��� DQG 6&7B����� $GGLWLRQDO
H[SDQVLRQ ZLOO GHSHQG RQ IXQGLQJ DQG WKH DGHTXDF\ RI GDWD FROOHFWHG IURP WKH H[LVWLQJ PRQLWRULQJ
QHWZRUN�

6XEVLGHQFH
':5 ZLOO SHULRGLFDOO\ SURYLGH ,Q6$5 GDWD WKDW ZLOO EH DQDO\]HG DQG DVVHVVHG E\ WKH *6$ IRU DQ\
RFFXUUHQFH RU ZRUVHQLQJ VXEVLGHQFH WUHQGV�

,PSOHPHQWDWLRQ RI WKH PRQLWRULQJ SURJUDP DFWLYLWLHV GHVFULEHG LQ &KDSWHU �
7KLV FDWHJRU\ FRYHUV WKH IXQFWLRQV DVVRFLDWHG ZLWK PRQLWRULQJ DFWLYLWLHV� LQFOXGLQJ ORJLVWLFV DQG
FRRUGLQDWLRQ ZLWK WKLUG SDUW\ HQWLWLHV SHUIRUPLQJ PRQLWRULQJ LQ WKH *63 0RQLWRULQJ 1HWZRUN DQG
DQ\ UHODWHG PRQLWRULQJ GDWD PDQDJHPHQW� 7KH *63 0RQLWRULQJ 1HWZRUNV IRU JURXQGZDWHU OHYHO
DQG JURXQGZDWHU TXDOLW\� LQFOXGLQJ WKH DJHQFLHV SHUIRUPLQJ WKDW PRQLWRULQJ� DUH GHWDLOHG LQ &KDSWHU
�� $ VXPPDU\ RI H[LVWLQJ DQG SURSRVHG PRQLWRULQJ IRU WKH DVVHVVPHQW RI 60&V LV SUHVHQWHG LQ
7DEOH ��� 7KH H[LVWLQJ GDWD LQ WKH ILUVW FROXPQ RI 7DEOH �� DUH WKH UHSUHVHQWDWLYH PRQLWRULQJ SRLQWV
�503V� LGHQWLILHG LQ &KDSWHU � DQGZLOO QHHG WR EHPRQLWRUHG DW WKH IUHTXHQF\ VSHFLILHG DQG UHSRUWHG
DV SDUW RI WKH DQQXDO UHSRUWV VXEPLWWHG E\ WKH *6$�

7R DGGUHVV GDWD JDSV �H[WHQGHG GDWD JDS VHFWLRQ LV SUHVHQWHG LQ $SSHQGL[ ��$� WKDW DUH LGHQWLILHG
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GXULQJ *63 LPSOHPHQWDWLRQ� LPSURYHPHQWV WR RU H[SDQVLRQ RI WKH *63 0RQLWRULQJ 1HWZRUN PD\
EH QHFHVVDU\� ,Q WKDW HYHQW� DGGLWLRQDO PRQLWRULQJ ZHOOV� PRQLWRULQJ ZHOO LQVWUXPHQWDWLRQ� VDPSOLQJ
DQG LQ�VLWX PHDVXUHPHQWV� VDPSOH DQDO\VLV� DQG DVVRFLDWHG GDWD PDQDJHPHQW DQG DQDO\VLV PD\
EH UHTXLUHG LQ WKH IXWXUH� &RVWV IRU WKRVH IDFLOLWLHV DQG DFWLYLWLHV DUH QRW DGGUHVVHG LQ WKLV VHFWLRQ�

0RQLWRULQJ DQG GDWD�UHODWHG DFWLYLWLHV LQFOXGH�

� *URXQGZDWHU (OHYDWLRQ 0RQLWRULQJ�
� *URXQGZDWHU 4XDOLW\ 0RQLWRULQJ�
� 6WUHDPIORZ 0RQLWRULQJ�
� 0RQLWRULQJ GDWD PDQDJHPHQW �LQFOXGLQJ GDWD PDQDJHPHQW V\VWHP �'06� PDLQWHQDQFH�� GDWD
YDOLGDWLRQ �4$�4&�� GDWD HQWU\ DQG VHFXULW\� DQG GDWD VKDULQJ�
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7DEOH ��� 0RQLWRULQJ DQG 3ODQQHG ([SDQVLRQ IRU 6XVWDLQDEOH 0DQJHPHQW &ULWHULD LQ 6FRWW 9DOOH\�

60& :HOOV �([LVWLQJ� :HOOV �1HZ� 0HDVXUHPHQW �([LVWLQJ� 0HDVXUHPHQW
�1HZ�

2WKHU� %DVHG RQ
)XWXUH )XQGLQJ
$YDLODELOLW\

*URXQGZDWHU
/HYHOV

3ULRULW\ � ZHOOV� �� � 0HDVXUHG DW OHDVW �[�\HDU
�D��E�

�F� 1�$

�,QFOXGLQJ � &$6*(0 ZHOOV DQG
�� ZHOOV KLVWRULFDOO\ SDUWLFLSDWLQJ
LQ WKH &RPPXQLW\ *URXQGZDWHU
PRQLWRULQJ SURJUDP�
3ULRULW\ � ZHOOV� �

6WRUDJH *URXQGZDWHU /HYHOV DV 3UR[\
:DWHU 4XDOLW\ � � RU PRUH �G� 2QFH HYHU\ � \HDUV� XQOHVV

RWKHUZLVH VSHFLILHG �VHH
7DEOH � LQ &KDSWHU ���

2QFH HYHU\ � RU
� \HDUV �H�

1�$

,6: ���I� �J� &RQWLQXRXV �F� 6WUHDP IORZ JDXJHV �J�
6XEVLGHQFH ,Q6$5 'DWD �K� � 6SDWLDOO\ FRQWLQXRXV

�,Q6$5 'DWD �K��
�

D $FFHVV DJUHHPHQWV KDYH QRW EHHQ VHFXUHG IRU DOO ZHOOV LQ WKH 3ULRULW\ � DQG 3ULRULW\ � PRQLWRULQJ QHWZRUN �DV RI 1RYHPEHU ��� ������ 3ULRU WR WKH
ILUVW VHPL�DQQXDO PRQLWRULQJ HYHQW� DFFHVV DJUHHPHQWV ZLOO EH FRQILUPHG ZLWK DOO UHOHYDQW ZHOO RZQHUV�

E 6RPH ZHOOV DUH PRQLWRUHG FRQWLQXRXVO\ �HLJKW ZHOOV LQ 6FRWW 9DOOH\ DV RI 1RYHPEHU ��� ������ ZLWK ZDWHU HOHYDWLRQV UHFRUGHG HYHU\ �� PLQXWHV
XVLQJ SUHVVXUH WUDQVGXFHUV DQG SUHSURJUDPPHG GDWD ORJJHUV� 7KLV KLJK�IUHTXHQF\ PRQLWRULQJ FDQ EH XVHG WR VXSSOHPHQW PDQXDO ZDWHU OHYHO
PHDVXUHPHQWV EXW LV QRW FXUUHQWO\ LQFRUSRUDWHG LQWR WKH 503 QHWZRUN�

F 1R QHZ ZHOOV DUH SODQQHG DW WKLV WLPH� 1HZ ZHOOV PD\ EH DGGHG IRU PRQLWRULQJ GXH WR 30$ LPSOHPHQWDWLRQ� FKDQJHV LQ ODQG XVH RU DFWLYLWLHV� RU DV
QHFHVVDU\ GXULQJ LPSOHPHQWDWLRQ�

G $ PLQLPXP RI ILYH H[LVWLQJ ZHOOV ZLOO EH DGGHG WR WKH ZDWHU TXDOLW\ PRQLWRULQJ QHWZRUN LQ WKH ILUVW ILYH \HDUV RI LPSOHPHQWDWLRQ� $GGLWLRQDO ZHOOV PD\
EH DGGHG WR WKH PRQLWRULQJ QHWZRUN DV DYDLODEOH RU DV GHHPHG QHFHVVDU\ WR DFKLHYH DGHTXDWH VSDWLDO FRYHUDJH DQG PRQLWRULQJ IRU 30$V�

H 0LQLPXP PHDVXUHPHQWV IRU ZDWHU TXDOLW\ ZLOO EH RQFH SHU \HDU IRU WKH ILUVW WZR \HDUV RI LPSOHPHQWDWLRQ� ,I WKHUH DUH QR LVVXHV LQ ZDWHU TXDOLW\�
PHDVXUHPHQWV ZLOO EH WDNHQ RQFH HYHU\ WKUHH \HDUV� 0HDVXUHPHQW PD\ EH PRUH IUHTXHQW LI QHFHVVDU\ WR DFKLHYH PRQLWRULQJ REMHFWLYHV� RU LI WKH ZHOO
LV VDPSOHG DW D JUHDWHU PHDVXUHPHQW IUHTXHQF\ DV SDUW RI DQRWKHU PRQLWRULQJ SURJUDP�

I 7KLV LQFOXGHV WHQ ZHOOV LQVWUXPHQWHG QHDU WKH ULYHU IRU WKH 6FRWW 5HFKDUJH 3URMHFW DQG WZR ZHOOV QHDU WKH ULYHU WKDW DUH SDUW RI WKH H[LVWLQJ SULYDWH
PRQLWRULQJ QHWZRUN �ZHOO ,'V 6&7B��� DQG 6&7B�����

J ,Q DGGLWLRQ WR QHZ QHDU�VWUHDP ZHOOV GULOOHG IRU WKH SXUSRVH RI PRQLWRULQJ ,6:V� WKH LQVWDOODWLRQ RI FRQWLQXRXV PRQLWRULQJ HTXLSPHQW LQ H[LVWLQJ VKDOORZ
ZHOOV PD\ EH FRQVLGHUHG LQ WKH IXWXUH DV LPSOHPHQWDWLRQ IXQGLQJ EHFRPH DYDLODEOH DQG EDVHG RQ WKH DGHTXDF\ RI WKH FXUUHQW GDWD� 6KDOORZ ZHOOV ZLOO
EH SDLUHG ZLWK IORZ DQG�RU VWDJH JDXJHV� SHQGLQJ IXQGLQJ DYDLODELOLW\ RYHU WKH ILUVW ILYH \HDUV RI WKH LPSOHPHQWDWLRQ SHULRG� )HDVLELOLW\ VWXG\ UHTXLUHG
WR DVVHVV SRWHQWLDO ORFDWLRQV� *DXJHV PD\ EHQHILW E\ XVLQJ WHOHPHWU\ WR SURYLGH FRQWLQXRXV GDWD�

K ,Q6$5 GDWD DQDO\]HG DV LW EHFRPHV DYDLODEOH IURP ':5� EXW QR PRUH IUHTXHQWO\ WKDQ RQFH HYHU\ WZR \HDUV�
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7HFKQLFDO VXSSRUW� LQFOXGLQJ 69,+0 PRGHO XSGDWHV� 60& WUDFNLQJ� RWKHU GDWD DQDO\VLV DQG
WHFKQLFDO VXSSRUW
69,+0 XSGDWHV ± 0DQDJHPHQW DFWLYLWLHV DQG RQJRLQJ SHUIRUPDQFH HYDOXDWLRQ RI WKH 60& DUH
LQIRUPHG E\ 69,+0 PRGHO RXWSXW� ZKLFK ZLOO UHTXLUH SHULRGLF XSGDWHV DQG UHILQHPHQWV DV PRUH
GDWD EHFRPH DYDLODEOH� 0RGHO XSGDWHV DQG UHILQHPHQWV KHOS PDLQWDLQ� DQG SRWHQWLDOO\ LPSURYH� WKH
PRGHO IXQFWLRQDOLW\ DQG LWV FDSDELOLWLHV LQ SURYLGLQJ PRUH UHSUHVHQWDWLYH VLPXODWLRQ UHVXOWV� 7KHVH
DFWLYLWLHV LQFOXGH LQFRUSRUDWLRQ RI QHZ PRGHO WRROV DQG IHDWXUHV� GDWD LQSXW DQG PRGHO SDUDPHWHU
XSGDWHV� FDOLEUDWLRQ XSGDWHV DV DGGLWLRQDO GDWD IURP WKH PRQLWRULQJ QHWZRUN DQG VWUHDP JDXJHV LV
REWDLQHG� XVH RI 69,+0 WR XSGDWH ZDWHU EXGJHWV� DVVHVV ZDWHU XVDJH� DQG DVVHVV WKH VWDWXV RI
%DVLQ�ZLGH VWRUDJH YROXPHV� DQG UHODWHG ZRUN WR VXSSRUW RQJRLQJ VLPXODWLRQV RI 30$V� LQFOXGLQJ
UHFKDUJH SURMHFWV� 0RGHO XSGDWHVPD\ RFFXU DV IUHTXHQW DV DQQXDOO\ DQG UH�FDOLEUDWLRQ LV SURSRVHG
WR EH FRPSOHWHG HYHU\ � WR �� \HDUV�

60& WUDFNLQJ ± V\QWKHVLV RI GDWD WR DQDO\]H DQG WUDFN WKH VWDWXV RI FRPSOLDQFH ZLWK 60& DW
WKH UHSUHVHQWDWLYH PRQLWRULQJ SRLQWV �503� ZHOOV LQ WKH 0RQLWRULQJ 1HWZRUN� 7KLV LQIRUPDWLRQ ZLOO
FRPSULVH DQ HVVHQWLDO HOHPHQW RI WKH DQQXDO UHSRUWV DQG ��\HDU XSGDWHV� $ WHPSODWH IRU 60&
WUDFNLQJ EDVHG RQ WKH DQQXDO UHSRUW UHTXLUHPHQWV IURP ':5 LV DYDLODEOH LQ $SSHQGL[ ��%

'DWD DQDO\VLV ± $GGLWLRQDO GDWD DQDO\VLV DQG DVVRFLDWHG WHFKQLFDO VXSSRUW� RXWVLGH RI WKH *6$¶V
UHVRXUFH FDSDELOLWLHV� ZLOO EH QHHGHG IRU DQQXDO UHSRUWLQJ DQG ��\HDU *63 XSGDWH DQG RXWUHDFK
DFWLYLWLHV� 7KH*6$ZLOO DOVR KDYH DQ RQJRLQJ QHHG IRU WHFKQLFDO VXSSRUW IRU WKH %DVLQPDQDJHPHQW�
VXFK DV YXOQHUDELOLW\ DVVHVVPHQWV IRU FOLPDWH FKDQJH� K\GURORJLF WHFKQLFDO VXSSRUW� DVVHVVPHQW
RI PDQDJHG DTXLIHU UHFKDUJH RSSRUWXQLWLHV� HFRQRPLF DQG IXQGLQJ PHFKDQLVPV DVVHVVPHQWV� DQG
VWXGLHV WR DGGUHVV GDWD JDSV� ,W LV DQWLFLSDWHG WKDW WKH *6$ PD\ DOVR UHTXLUH YDULRXV SODQQLQJ DQG
SURJUDPPDWLF VXSSRUW DVVLVWDQFH IRU RQJRLQJ *63� DQG 6*0$�UHODWHG UHTXLUHPHQWV�
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)LJXUH ��� *63 LPSOHPHQWDWLRQ SURFHVV IRU WKH ILUVW ��\HDUV LPSOHPHQWDWLRQ� 7KH URDG PDS LV H[SHFWHG WR EH VLPLODU IRU WKH IROORZLQJ
��\HDUV F\FOHV�
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5HVXOWV RI WKH PRQLWRULQJ SURJUDP DFWLYLWLHV LQIRUP *6$ DFWLRQV DQG QH[W VWHSV� 7KH IORZFKDUW
VKRZQ LQ )LJXUH �� LOOXVWUDWHV WKH SURFHVV DQG GHFLVLRQ SRLQWV IRU WKH ILUVW ILYH \HDUV RI *63
LPSOHPHQWDWLRQ� 7KLV SURFHVV ZLOO EH UHILQHG� DV QHFHVVDU\� WKURXJKRXW WKH ILUVW ILYH \HDUV RI *63
LPSOHPHQWDWLRQ DQG ZLOO EH XSGDWHG LQ SDUDOOHO ZLWK WKH ILYH�\HDU HYDOXDWLRQV� )XUWKHU GHWDLO RQ WKH
SULRULWL]DWLRQ DQG LPSOHPHQWDWLRQ WLPHOLQH RI 30$V FDQ EH IRXQG LQ WKH GLVFXVVLRQ RI 30$V EHORZ�
DQG LQ $SSHQGL[ ��$�

3URMHFWV DQG 0DQDJHPHQW $FWLRQV GHVFULEHG LQ &KDSWHU ��
&KDSWHU � RI WKLV *63 LGHQWLILHV WKUHH GLIIHUHQW WLHUV RI SURMHFWV DQG PDQDJHPHQW DFWLRQV �30$V�
LQ WKH %DVLQ� DV IROORZV�

�� 7LHU ,� ([LVWLQJ 30$V WKDW DUH FXUUHQWO\ EHLQJ LPSOHPHQWHG DQG DUH DQWLFLSDWHG WR
FRQWLQXH WR EH LPSOHPHQWHG�

�� 7LHU ,,� 30$V SODQQHG IRU QHDU�WHUP LQLWLDWLRQ DQG LPSOHPHQWDWLRQ �����±����� E\
LQGLYLGXDO PHPEHU DJHQFLHV�

�� 7LHU ,,,� $GGLWLRQDO 30$V WKDW PD\ EH LPSOHPHQWHG LQ WKH IXWXUH� DV QHFHVVDU\ �LQLWL�
DWLRQ DQG�RU LPSOHPHQWDWLRQ ����±������

7KH 30$V OLVWHG LQ &KDSWHU � UHIOHFW D FROOHFWLRQ RI SRWHQWLDO RSWLRQV WKDW PD\ EH HPSOR\HG WR VXS�
SRUW WKH VXVWDLQDELOLW\ JRDOV RXWOLQHG LQ WKLV SODQ� $OWKRXJK 30$V KDYH EHHQ FDWHJRUL]HG LQWR WKUHH
WLHUV EDVHG RQ WKH DQWLFLSDWHG WLPHIUDPH IRU LQLWLDWLRQ DQG LPSOHPHQWDWLRQ� WKHVH FDWHJRUL]DWLRQV
PD\ FKDQJH DV DGGLWLRQDO PRQLWRULQJ GDWD� LQIRUPDWLRQ� DQG VRXUFHV RI IXQGLQJ DUH JDLQHG
DQG DV FRQGLWLRQV FKDQJH� 7LHU , 30$V DUH DQWLFLSDWHG WR FRQWLQXH WR EH LPSOHPHQWHG WKURXJK�
RXW WKH *63 LPSOHPHQWDWLRQ SHULRG� $ SUHOLPLQDU\ VWUDWHJ\ IRU 30$ SULRULWL]DWLRQ DQG DVVRFLDWHG
FULWHULD� KDYH EHHQ GHYHORSHG IRU 30$V� $V D ILUVW VWHS LQ 3ODQ LPSOHPHQWDWLRQ� 30$V LGHQWLILHG
LQ WKH 7LHU ,, FDWHJRU\ ZLOO EH HYDOXDWHG XVLQJ FULWHULD LQFOXGLQJ WKH HIIHFWLYHQHVV� FRPSOHWHQHVV�
FRPSOH[LW\� FRVW� XQFHUWDLQW\� DQG OHYHO RI VXSSRUW IRU WKH SURMHFW RU PDQDJHPHQW DFWLRQ� $ IXOO
GHVFULSWLRQ RI WKH FULWHULD XVHG LQ WKLV HYDOXDWLRQ DQG DVVRFLDWHG VFRULQJ V\VWHP FDQ EH IRXQG LQ
$SSHQGL[ ��$ DV ZHOO DV D SUHOLPLQDU\ 30$ DVVHVVPHQW WDEOH� 7KLV SUHOLPLQDU\ SULRULWL]DWLRQ VWHS
ZLOO EH LQLWLDWHG LPPHGLDWHO\ DIWHU VXEPLVVLRQ RI WKH *63 WR SURYLGH WKH *6$ ZLWK HQRXJK WLPH WR
HYDOXDWH SURMHFWV IHDVLELOLW\ DQG LQFOXGH WKH VHOHFWHG SURMHFWV LQWR IXWXUH IXQGLQJ UHTXHVWV� 7KH
*6$ LV H[SHFWHG WR FRQWLQXH WR UHILQH WKLV SULRULWL]DWLRQ DV PRUH LQIRUPDWLRQ RQ WKH IHDVLELOLW\� FRVWV
DQG DQWLFLSDWHG EHQHILWV EHFRPHV DYDLODEOH IRU WKHVH 30$V�
7KH PDQDJHPHQW DFWLRQV WKDW ZLOO EH XQGHUWDNHQ E\ WKH *6$ RU LQ SDUWQHUVKLS ZLWK RWKHU HQWLWLHV
DFWLYH LQ WKH %DVLQ� LQFOXGH�

� $ YDULHW\ RI FRRUGLQDWLRQ DFWLYLWLHV� LQFOXGLQJ�

± &RRUGLQDWLRQ ZLWK DJHQFLHV ZLWK ORFDO ODQG XVH DXWKRULW\
± &RRUGLQDWLRQ ZLWK HQWLWLHV VSRQVRULQJ PDMRU EHQHILFLDO SURMHFWV
± &RRUGLQDWLRQ WR VXSSRUW ZDWHU XVH HIILFLHQF\ PHDVXUHV
± &RRUGLQDWLRQ ZLWK 6LVNL\RX &RXQW\ (QYLURQPHQWDO +HDOWK 'LYLVLRQ

$V D SULRULW\ GXULQJ WKH ILUVW PRQWKV RI *63 LPSOHPHQWDWLRQ� WKH $GYLVRU\ &RPPLWWHH ZLOO PHHW
DQG HYDOXDWH SURMHFW PDQDJHPHQW DFWLRQV� %DVHG RQ IDFWRUV LQFOXGLQJ DELOLW\ WR VHFXUH IXQGLQJ�
HIIHFWLYHQHVV DQG IHDVLELOLW\ RI LPSOHPHQWDWLRQ� WKH $GYLVRU\ &RPPLWWHH ZLOO UHFRPPHQG D SULRULWL�
]DWLRQ VFKHPH EDVHG RQ IDFWRUV LQFOXGLQJ DELOLW\ WR VHFXUH IXQGLQJ� HIIHFWLYHQHVV DQG IHDVLELOLW\ RI
LPSOHPHQWDWLRQ�
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����� 2XWUHDFK

&RRUGLQDWLRQ DFWLYLWLHV ZLWK RWKHU HQWLWLHV
7KH *6$ ZLOO QHHG WR EXGJHW IRU RQJRLQJ FRRUGLQDWLRQ GXULQJ *63 LPSOHPHQWDWLRQ� &RRUGLQDWLRQ
ZLOO EH UHTXLUHG ZLWK WKH IROORZLQJ HQWLWLHV RQ WKH IROORZLQJ WRSLFDO DUHDV�

� :LWK DJHQFLHV LQ WKH %DVLQ ZLWK ODQG XVH MXULVGLFWLRQ WR LGHQWLI\ DQG FRPPXQLFDWH UHJDUGLQJ
DFWLYLWLHV WKDW PD\ LPSDFW %DVLQ VXVWDLQDELOLW\�

� :LWK ZDWHU VXSSO\ DJHQFLHV� VXFK DV LUULJDWLRQ GLVWULFWV RU PXQLFLSDO SURYLGHUV� WR REWDLQ XS�
GDWHG LQIRUPDWLRQ UHJDUGLQJ ZDWHU XVH HIILFLHQF\ SURJUDPV� HQFRXUDJH VXFK SURJUDPV� DQG
REWDLQ LQIRUPDWLRQ UHJDUGLQJ WKH LPSDFWV RI WKRVH SURJUDPV RQ ZDWHU GHPDQGV�

� :LWK HQWLWLHV VSRQVRULQJ SURMHFWV� VXFK DV UHFKDUJH RU HIILFLHQF\ LPSURYHPHQWV� LQ WKH %DVLQ
WKDW ZLOO SURYLGH EHQHILWV WR DWWDLQPHQW RI VXVWDLQDELOLW\ JRDOV DQG REMHFWLYHV� LQFOXGLQJ VXSSRUW
IRU JUDQW IXQGLQJ�

� :LWK DQ\ RWKHU HQWLWLHV ZRUNLQJ LQ WKH %DVLQ WR VXSSRUW WKH VXVWDLQDELOLW\ JRDO DQG DVSLUDWLRQDO
ZDWHUVKHG JRDO� DV DSSOLFDEOH� 7R DFKLHYH WKLV FRRUGLQDWLRQ� WKH *6$ ZLOO QHHG WR GHYHORS
JRYHUQDQFH DQG FRPPXQLFDWLRQ SURFHVVHV WR VXSSRUW WKHVH DFWLYLWLHV HIILFLHQWO\ DQG HIIHF�
WLYHO\�

2XWUHDFK WR VWDNHKROGHUV
$FWLYLWLHV XQGHU WKLV HOHPHQW RI WKH *63 LPSOHPHQWDWLRQ SODQ LQFOXGH FRQWLQXDWLRQ RI HGXFDWLRQ�
RXWUHDFK� DQG HQJDJHPHQW ZLWK VWDNHKROGHUV� EXLOGLQJ RII WKH IUDPHZRUN DQG DFWLYLWLHV HVWDEOLVKHG
LQ WKH &RPPXQLFDWLRQ DQG (QJDJHPHQW 3ODQ� DV GHVFULEHG LQ &KDSWHU �� 6XFK DFWLYLWLHV SHUIRUPHG
GXULQJ *63 LPSOHPHQWDWLRQ LQFOXGH PDLQWDLQLQJ WKH %DVLQ ZHESDJH RQ WKH &RXQW\ ZHEVLWH DQG
WKH RQOLQH�VRFLDO PHGLD SUHVHQFH� FRPPXQLW\ PHHWLQJV� ZRUNVKRSV� DQG SXEOLF HYHQWV� 7KHVH
DFWLYLWLHV PD\ DOVR LQFOXGH HOHFWURQLF QHZVOHWWHUV� LQIRUPDWLRQDO VXUYH\V� FRRUGLQDWLRQ ZLWK HQWLWLHV
FRQGXFWLQJ RXWUHDFK WR GLYHUVH FRPPXQLWLHV LQ WKH %DVLQ� DQG GHYHORSPHQW RI EURFKXUHV DQG SULQW
PDWHULDOV� 'HFLVLRQV UHJDUGLQJ WKH QDWXUH DQG H[WHQW RI WKHVH RXWUHDFK DFWLYLWLHV ZLOO EH PDGH E\
WKH *6$�

&RQWLQXHG &RPPXQLFDWLRQ ZLWK 1DWLYH $PHULFDQ ,QGLDQ 7ULEHV
2QFH LPSOHPHQWDWLRQ EHJLQV� WKH *6$ ZLOO LQLWLDWH DGGLWLRQDO RXWUHDFK ZLWK ORFDO 1DWLYH $PHULFDQ
,QGLDQ 7ULEHV� DQG LQ HDUO\ ���� ORRN WR HVWDEOLVK UHJXODU FRRUGLQDWLRQ PHHWLQJV WR GLVFXVV DVSHFWV
RI LPSOHPHQWLQJ WKH *63�
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��� (VWLPDWH RI *63 ,PSOHPHQWDWLRQ &RVWV

7KH LPSOHPHQWDWLRQ FRVWV IRU WKH 6FRWW 9DOOH\ *63 ZLOO LQFOXGH IXQGLQJ IRU IXQFWLRQV DVVRFLDWHG
ZLWK WKH *63 LPSOHPHQWDWLRQ HOHPHQWV GHVFULEHG DERYH� LQFOXGLQJ *6$ PDQDJHPHQW DQG DGPLQ�
LVWUDWLRQ� PRQLWRULQJ� WHFKQLFDO VXSSRUW� GDWD PDQDJHPHQW� FRRUGLQDWLRQ� UHSRUWLQJ� PDQDJHPHQW
DFWLRQV� DQG RXWUHDFK� *63 LPSOHPHQWDWLRQ FRVWV ZLOO DOVR FRYHU WKH EXLOGLQJ RI VXIILFLHQW ILVFDO
UHVHUYHV WR DGGUHVV RWKHU SRWHQWLDO FRVWV IRU WKH WZHQW\�\HDU LPSOHPHQWDWLRQ KRUL]RQ�

,PSOHPHQWDWLRQ RI WKH *63 RYHU WKH ���\HDU SODQQLQJ KRUL]RQ LV SURMHFWHG WR FRVW EHWZHHQ
�������� DQG �������� SHU \HDU� 7DEOH �� VXPPDUL]HV WKH EUHDNGRZQ RI WKHVH FRVWV E\ LPSOH�
PHQWDWLRQ HOHPHQW� 7KHVH FRVWV DUH EDVHG RQ WKH EHVW DYDLODEOH HVWLPDWHV DW WKH WLPH RI 3ODQ
GHYHORSPHQW DQG PD\ YDU\ WKURXJKRXW WKH SHULRG RI 3ODQ LPSOHPHQWDWLRQ� *UDQW DZDUGV PD\
RIIVHW VRPH FRVWV� ,I WKH *6$ GHYHORSV DGGLWLRQDO SURMHFWV RU PDQDJHPHQW DFWLRQV GXULQJ WKH
*63 LPSOHPHQWDWLRQ SHULRG� WKH FRVW HVWLPDWHV ZLOO EH UHILQHG DQG UHSRUWHG WR ':5 WKURXJK WKH
DQQXDO UHSRUWV RU ILYH�\HDU SHULRGLF DVVHVVPHQWV�

'HYHORSPHQW RI WKLV *63 ZDV IXQGHG ODUJHO\ WKURXJK D 3URSRVLWLRQ � *URXQGZDWHU *UDQW 3URJUDP
DQG 3URSRVLWLRQ �� *UDQW� 7KH *6$ ZLOO SXUVXH DGGLWLRQDO JUDQW IXQGLQJ IRU *63 LPSOHPHQWDWLRQ
DV LW LV DYDLODEOH� ,Q WKH IROORZLQJ DQDO\VLV� LW LV DVVXPHG WKDW WKH *6$ ZLOO LGHQWLI\ RWKHU VRXUFHV
RI IXQGLQJ WR FRYHU *63 LPSOHPHQWDWLRQ FRVWV�

)LQDQFLDO 5HVHUYHV DQG &RQWLQJHQFLHV
7R PLWLJDWH ILQDQFLDO ULVNV DVVRFLDWHG ZLWK H[SHQVH RYHUUXQV GXH WR XQDQWLFLSDWHG H[SHQGLWXUHV
DQG DFWXDO H[SHQVHV H[FHHGLQJ HVWLPDWHG FRVWV� WKH *6$V PD\ FDUU\ D JHQHUDO UHVHUYH ZLWK QR
UHVWULFWLRQV RQ WKH W\SHV RI H[SHQVHV IRU ZKLFK LW FDQ EH XVHG� $GRSWLRQ RI D ILQDQFLDO UHVHUYHV
SROLF\ LV DXWKRUL]HG E\ 6*0$ 6HFWLRQV ������D� DQG ��������D����� $ UHVHUYH IRU RSHUDWLRQV
XVXDOO\ WDUJHWV D VSHFLILF SHUFHQWDJH RI DQQXDO RSHUDWLQJ FRVWV DQG PD\ FRQVLGHU IDFWRUV VXFK DV
ELOOLQJ IUHTXHQF\ DQG WKH UHFXUUHQFH RI H[SHQVHV WR DGGUHVV FDVK IORZ FRQVWUDLQWV�

7RWDO ,PSOHPHQWDWLRQ &RVWV 7KURXJK ����
7KH WRWDO DQQXDO FRVW LV HVWLPDWHG DW �������� WR �������� EDVHG RQ WKH EHVW DYDLODEOH LQIRUPDWLRQ
DW WKH WLPH RI 3ODQ SUHSDUDWLRQ DQG VXEPLWWDO� 7KHVH FRVWV LQFOXGH D JUDQW ZULWLQJ FRPSRQHQW LQ
DGGLWLRQ WR WKH FRVWV RI *63 LPSOHPHQWDWLRQ� GLVFXVVHG DERYH DQG SUHVHQWHG E\ PDMRU EXGJHW
FDWHJRU\ LQ 7DEOH ���
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7DEOH ��� 6XPPDU\ RI $QQXDO *63 2SHUDWLRQ DQG ,PSOHPHQWDWLRQ &RVWV�

*63 ,PSOHPHQWDWLRQ 7DVNV 5HFXUULQJ $QQXDO &RVWV
*6$ 0DQDJHPHQW� $GPLQLVWUDWLRQ� /HJDO DQG
'D\�WR�'D\ 2SHUDWLRQV

���������������

$GPLQLVWUDWLYH 6WDII 6XSSRUW �$FFRXQWLQJ 7%'
*6$ PDQDJHPHQW DQG VWDII VXSSRUW 7%'
/HJDO VXSSRUW 7%'
'DWD PDQDJHPHQW 7%'
0RQLWRULQJ DQG 7HFKQLFDO 6XSSRUW
7HFKQLFDO :RUN� 69,+0 PDLQWHQDQFH ���������������
0RQLWRULQJ� GDWD DQDO\VLV DQG PDQDJHPHQW ���������������
*63 5HSRUWLQJ
$QQXDO 5HSRUWV ���������������
��<HDU *63 $VVHVVPHQWV �������
*63 0DQDJHPHQW $FWLRQV
0DQDJHPHQW $FWLRQ � &RRUGLQDWLRQ DFWLYLWLHV 7%'
2QJRLQJ 2XWUHDFK $FWLYLWLHV WR 6WDNHKROGHUV
2XWUHDFK 	 (GXFDWLRQ ���������������Æ
&RQWLQJHQF\
&RQWLQJHQF\ �����
7RWDO �����������������

��� 6FKHGXOH IRU ,PSOHPHQWDWLRQ

7KH ILQDO *63 ZLOO EH SUHVHQWHG WR WKH *6$ %RDUG IRU DGRSWLRQ LQ 1RYHPEHU RU 'HFHPEHU ����
DQG ZLOO EH VXEPLWWHG WR ':5 QR ODWHU WKDQ -DQXDU\ ��� ����� 7KH SUHOLPLQDU\ VFKHGXOH IRU DJHQF\
DGPLQLVWUDWLRQ� PDQDJHPHQW� DQG FRRUGLQDWLRQ DFWLYLWLHV� *63 UHSRUWLQJ� DQG FRPPXQLW\ RXWUHDFK
DQG HGXFDWLRQ DUH SURYLGHG LQ )LJXUH ��� :KLOH PRVW DFWLYLWLHV DUH FRQWLQXRXV GXULQJ *63 LPSOH�
PHQWDWLRQ� DQQXDO UHSRUWV ZLOO EH VXEPLWWHG WR ':5 E\ $SULO �VW RI HDFK \HDU DQG SHULRGLF ILYH�\HDU
DVVHVVPHQW UHSRUWV ZLOO EH VXEPLWWHG WR ':5 E\ $SULO �VW HYHU\ � \HDUV DIWHU WKH LQLWLDWLRQ RI 3ODQ
LPSOHPHQWDWLRQ LQ ���� �L�H�� DVVHVVPHQW UHSRUW VXEPLWWDO LQ ����� ����� ����� DQG ������
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��� )XQGLQJ 6RXUFHV DQG 0HFKDQLVPV

6*0$ DXWKRUL]HV *6$V WR FKDUJH IHHV� VXFK DV SXPSLQJ DQG SHUPLWWLQJ IHHV� WR IXQG WKH FRVWV RI
JURXQGZDWHU PDQDJHPHQW DQG VXVWDLQDELOLW\ SURJUDPV�

7KH *6$ ZLOO SXUVXH YDULRXV IXQGLQJ RSSRUWXQLWLHV IURP VWDWH DQG IHGHUDO VRXUFHV IRU *63 LPSOH�
PHQWDWLRQ� $V WKH *63 LPSOHPHQWDWLRQ SURFHHGV� WKH *6$ ZLOO IXUWKHU HYDOXDWH IXQGLQJ PHFKD�
QLVPV DQG IHH FULWHULD DQG PD\ SHUIRUP D FRVW�EHQHILW DQDO\VLV RI IHH FROOHFWLRQ WR VXSSRUW FRQ�
VLGHUDWLRQ RI SRWHQWLDO UHILQHPHQWV� $ DQDO\VLV RI IXQGLQJ RSWLRQV ZDV FRQGXFWHG E\ 6&, &RQVXOW�
LQJ *URXS DQG WKH UHVXOWV RI WKLV DQDO\VLV DUH SUHVHQWHG DV WHFKQLFDO PHPRUDQGXP LQ $SSHQGL[
��&� 7KLV WHFKQLFDO PHPRUDQGXP VXPPDUL]HV WKH HVWLPDWHG FRVWV IRU LPSOHPHQWDWLRQ� WKH UHFRP�
PHQGHG SDWK WR LGHQWLI\ DQG SULRULWL]H IXQGLQJ GXULQJ *63 LPSOHPHQWDWLRQ� DQG JHQHUDO IXQGLQJ
UHFRPPHQGDWLRQV� 7KH UHFRPPHQGHG DSSURDFK WR IXQGLQJ LV VXPPDUL]HG LQ WKH ³JDPH SODQ´�
LQFOXGHG RQ SDJH �� RI $SSHQGL[ ��&� DQG VKRZQ EHORZ�

*DPH 3ODQ� �� &RQGXFW FRPPXQLW\ RXWUHDFK UHJDUGLQJ WKH 3ODQ DQG LWV LPSOHPHQWDWLRQ� �� 3XUVXH
XVH RI H[LVWLQJ UHYHQXH VRXUFHV WR IXQG LPSOHPHQWDWLRQ� �� 3XUVXH *UDQWV DQG /RDQ 2SSRUWXQLWLHV
WR IXQG LPSOHPHQWDWLRQ �� ,PSOHPHQW 5HJXODWRU\ )HHV WR RIIVHW HOLJLEOH LPSOHPHQWDWLRQ FRVWV�

,I DGGLWLRQDO UHYHQXH LV QHHGHG�

�� &RQGXFW D VXUYH\ DQG VWDNHKROGHU RXWUHDFK WR EHWWHU HYDOXDWH

D� &RPPXQLW\ SULRULWLHV DQG DVVRFLDWHG PHVVDJLQJ�
E� 2SWLPDO UDWH�
F� 3UHIHUHQFH RI QRQ�EDOORWHG SURSHUW\ UHODWHG IHH YHUVXV VSHFLDO WD[�

�� 8VH UHVXOWV RI VXUYH\V� VWDNHKROGHU LQSXW DQG RWKHU DQDO\VHV WR GHYHORS D FRPPXQLW\ RXWUHDFK
SODQ�

�� ,PSOHPHQW FRPPXQLW\ RXWUHDFK
�� ,PSOHPHQW D SURSHUW\ UHODWHG IHH RU VSHFLDO WD[ EDOORWLQJ�

D� ,QFOXGH D FRVW HVFDODWRU VFKHGXOH RU PHFKDQLVP
E� ,QFOXGH WKH XVH RI UDWH ]RQHV RU RWKHU GLVWLQJXLVKLQJ IDFWRUV�
F� 'R QRW LQFOXGH D UDWH H[SLUDWLRQ GDWH �DOVR NQRZQ DV D ³6XQVHW &ODXVH´��
G� ,QFOXGH D 'LVFRXQW 3URJUDP WR HQFRXUDJH EHWWHU JURXQGZDWHU PDQDJHPHQW E\ ZHOO

RZQHUV�

7DEOH � SUHVHQWV H[DPSOHV RI SRWHQWLDO ILQDQFLQJ RSWLRQV DQG WKH GHJUHH RI FHUWDLQW\ DVVRFLDWHG
ZLWK HDFK IXQGLQJ RSWLRQ� 7KH ³JDPH SODQ´ UHIOHFWV DQ DSSURDFK DQG RUGHU RI SULRULW\ JLYHQ WR
VHHNLQJ IXQGLQJ VRXUFHV� 7KH *6$ LV WKH OHDG LQ GHYHORSLQJ WKHVH IXQGLQJ VRXUFHV� LQ SDUWQHUVKLS
ZLWK RWKHU HQWLWLHV DQG DJHQFLHV ZKHUH DSSURSULDWH� $ ZRUNLQJ JURXS ZLOO EH FRQYHQHG LQ WKH ILUVW
\HDU RI *63 LPSOHPHQWDWLRQ WR LGHQWLI\ DQG HYDOXDWH WKHVH IXQGLQJ VRXUFHV�
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7DEOH ��� 3RWHQWLDO )XQGLQJ 6RXUFHV IRU *63 ,PSOHPHQWDWLRQ�

)XQGLQJ 6RXUFH &HUWDLQW\
)HHSD\HUV ��� +LJK � 8VHU IHHV SD\ IRU RSHUDWLRQ DQG PDLQWHQDQFH

�2	0� RI D XWLOLW\¶V V\VWHP� 'HSHQGV XSRQ UDWH
VWUXFWXUH DGRSWHG E\ WKH SURMHFW SURSRQHQW DQG WKH
3URSRVLWLRQ ��� UDWH DSSURYDO SURFHVV� &DQ EH XVHG
IRU SURMHFW LPSOHPHQWDWLRQ DV ZHOO DV SURMHFW 2	0�

*HQHUDO )XQGV RU &DSLWDO
,PSURYHPHQW )XQGV �RI
3URMHFW 3URSRQHQWV�

+LJK � *HQHUDO RU FDSLWDO LPSURYHPHQW IXQGV DUH VHW
DVLGH E\ DJHQFLHV WR IXQG JHQHUDO RSHUDWLRQV DQG
FRQVWUXFWLRQ RI IDFLOLW\ LPSURYHPHQWV� 'HSHQGV XSRQ
DJHQF\ DSSURYDO�

6SHFLDO WD[HV�
DVVHVVPHQWV� DQG XVHU
IHHV �ZLWKLQ 3URMHFW
3URSRQHQW VHUYLFH DUHD RU
DUHD RI SURMHFW EHQHILW�

+LJK � 0RQWKO\ XVHU IHHV� VSHFLDO WD[HV� DQG
DVVHVVPHQWV FDQ EH DVVHVVHG E\ VRPH DJHQFLHV
VKRXOG QHZ IDFLOLWLHV GLUHFWO\ EHQHILW H[LVWLQJ
FXVWRPHUV� 'HSHQGV XSRQ WKH UDWH VWUXFWXUH DGRSWHG
E\ WKH SURMHFW SURSRQHQW DQG WKH 3URSRVLWLRQ ��� UDWH
DSSURYDO SURFHVV�

%RQGV /RZ � 5HYHQXH ERQGV FDQ EH LVVXHG WR SD\ IRU FDSLWDO
FRVWV RI SURMHFWV DOORZLQJ IRU UHSD\PHQW RI GHEW
VHUYLFH RYHU �� WR ���\HDU WLPHIUDPH� 'HSHQGV RQ WKH
ERQG PDUNHW DQG WKH H[LVWLQJ GHEW RI SURMHFW
SURSRQHQWV� 1RW DQWLFLSDWHG LQ WKH %DVLQ�

,QWHJUDWHG 5HJLRQDO :DWHU
0DQDJHPHQW �,5:0�
LPSOHPHQWDWLRQ JUDQWV
DGPLQLVWHUHG E\ WKH
&DOLIRUQLD 'HSDUWPHQW RI
:DWHU 5HVRXUFHV �':5�

0HGLXP � 3URSRVLWLRQ �� ,5:0 ,PSOHPHQWDWLRQ *UDQWV�

3URSRVLWLRQ �� JUDQW
SURJUDPV DGPLQLVWHUHG E\
YDULRXV VWDWH DJHQFLHV

0HGLXP � *UDQW SURJUDPV IXQGHG WKURXJK 3URSRVLWLRQ
��� ZKLFK ZDV SDVVHG E\ &DOLIRUQLD YRWHUV LQ -XQH
����� DGPLQLVWHUHG E\ YDULRXV VWDWH DJHQFLHV DUH
H[SHFWHG WR EH DSSOLFDEOH WR IXQG *63 LPSOHPHQWDWLRQ
DFWLYLWLHV� 7KHVH JUDQW SURJUDPV DUH H[SHFWHG WR EH
FRPSHWLWLYH� ZKHUH ��� PLOOLRQ KDV EHHQ VHW DVLGH IRU
*URXQGZDWHU 6XVWDLQDELOLW\ VWDWHZLGH�

'LVDGYDQWDJHG &RPPXQLW\
�'$&� ,QYROYHPHQW
3URJUDP

0HGLXP � ':5¶V '$& ,QYROYHPHQW 3URJUDP 7KLV
SURJUDP LV QRW JXDUDQWHHG WR EH IXQGHG LQ WKH IXWXUH�

D )HHSD\HUV FDQ EH ZHOO�RZQHUV RU SURSHUW\ RZQHUV GHSHQGLQJ RQ WKH VHOHFWHG DS�
SURDFK�
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5HIHUHQFHV DQG 7HFKQLFDO 6WXGLHV

$JHQF\ IRU 7R[LF 6XEVWDQFHV DQG 'LVHDVH 5HJLVWU\ �$76'5�� ����� ³7R[LFRORJLFDO 3URILOH IRU %HQ�
]HQH�´ 8�6� 'HSDUWPHQW RI +HDOWK� +XPDQ 6HUYLFHV� 3XEOLF +HDOWK 6HUYLFH�
$VDULDQ� -� (OL� DQG &U\VWDO 5RELQVRQ� ����� ³0RGHOLQJ 6HDVRQDO (IIHFWV RI 5LYHU )ORZ RQ :DWHU
7HPSHUDWXUHV LQ DQ $JULFXOWXUDOO\ 'RPLQDWHG &DOLIRUQLD 5LYHU�´ $VDULDQ����� KWWSV���GRL�RUJ����
�����HVVRDU������������
$VDULDQ� -� (OL� DQG -HIIUH\ '� :DONHU� ����� ³/RQJ�7HUP 6WUHDPIORZ 7UHQGV RQ &DOLIRUQLD¶V 1RUWK
&RDVW�´ 3URFHHGLQJV RI WKH &RDVW 5HGZRRG 6FLHQFH 6\PSRVLXP²����� �� KWWSV���GRL�RUJ����
���������������������5LYHUEHQG�
%URXZHU� &�� .� 3ULQV� DQG 0� +HLEORHP� ����� ³,UULJDWLRQ :DWHU 0DQDJHPHQW� 7UDLQLQJ 0DQXDO
1R� �� $QQH[ ,� ,UULJDWLRQ HIILFLHQFLHV�´ )RRG� $JULFXOWXUH 2UJDQL]DWLRQ �)$2�� KWWSV���ZZZ�IDR�RUJ�
��W����H�W����H���KWP�
&DOLIRUQLD 'HSDUWPHQW RI &RQVHUYDWLRQ �'2&�� ����� ³7KH &DOLIRUQLD /DQG &RQVHUYDWLRQ $FW RI
����� ���� 6WDWXV 5HSRUW�´ 'HFHPEHU� 'LYLVLRQ RI /DQG 5HVRXUFHV 3URWHFWLRQ�
&DOLIRUQLD 'HSDUWPHQW RI )LVK DQG *DPH �&')*�� ����� ³-XYHQLOH 6WHHOKHDG 3RSXODWLRQ 0RQLWRU�
LQJ LQ WKH )UHQFK &UHHN :DWHUVKHG� ����������´ 0D\� )UHQFK &UHHN :DWHUVKHG $GYLVRU\ *URXS�
&DOLIRUQLD 'HSDUWPHQW RI )LVK DQG :LOGOLIH �&'):�� ����� ³,QWHULP ,QVWUHDP )ORZ &ULWHULD IRU WKH
3URWHFWLRQ RI )LVKHU\�´ ILOH����8VHUV�NHOVH\PFQHLOO�'RZQORDGV�6FRWW 5LYHUB),1$/ ���������SGI�
²²²� ����� ³0LQLPXP )ORZ 5HFRPPHQGDWLRQV IRU WKH 6KDVWD DQG 6FRWW 5LYHUV WR
,QIRUP WKH ���� 'URXJKW (PHUJHQF\ 5HJXODWLRQV�´ 5HGGLQJ� &$� &'): WR WKH 6:%�
KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�GURXJKW�VFRWWBVKDVWDBULYHUV�GRFV�VZEB����BVKDVWDBVFRWWB
GURXJKWBHPHUJHQF\BILQDO�SGI�
&DOLIRUQLD 'HSDUWPHQW RI 3XEOLF :RUNV �&'3:�� ����� ³6KDFNOHIRUG &UHHN $GMXGLFDWLRQ�´
KWWSV���ZDWHU�FD�JRY�/HJDF\)LOHV�ZDWHUPDVWHU�1'B:DWHUPDVWHUV�UHSRUWV�KLVWRULFBUHSRUWV�:0B
6HUYLFHB6KDFNOHIRUGB&UHHNB,QYVWJWB�����SGI�
&DOLIRUQLD 'HSDUWPHQW RI 7R[LF 6XEVWDQFHV &RQWURO �'76&�� ����D� ³+MHUWDJHU 0LOO �����������´
KWWSV���ZZZ�HQYLURVWRU�GWVF�FD�JRY�SXEOLF�SURILOHBUHSRUW"JOREDOBLG ���������
²²²� ����E� ³4XDUW] 9DOOH\ 6WDPS 0LOO �����������´ KWWSV���ZZZ�HQYLURVWRU�GWVF�FD�JRY�SXEOLF�
SURILOHBUHSRUW"JOREDOBLG ���������
&DOLIRUQLD 'HSDUWPHQW RI :DWHU 5HVRXUFHV �':5�� ����� ³.ODPDWK 5LYHU %DVLQ ,QYHVWLJDWLRQ�´
%XOOHWLQ ���
²²²� ����� ³/DQG DQG :DWHU 8VH LQ 6KDVWD�6FRWW 9DOOH\V +\GURJUDSKLF 8QLW� %XOOHWLQ ����
9ROXPH ,,� 3ODWHV�´ 6DFUDPHQWR� &$�
²²²� �����
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²²²� �����
²²²� ����� ³%XOOHWLQ ���� 6FRWW 5LYHU 9DOOH\ *URXQGZDWHU %DVLQ�´ KWWSV���ZDWHU�FD�JRY�
/HJDF\)LOHV�SXEV�JURXQGZDWHU�EXOOHWLQB����EDVLQGHVFULSWLRQV�����SGI�
²²²� ����� ³0RQLWRULQJ 1HWZRUNV DQG ,GHQWLILFDWLRQ RI 'DWD *DSV�´ KWWSV���ZDWHU�FD�
JRY���PHGLD�':5�:HEVLWH�:HE�3DJHV�3URJUDPV�*URXQGZDWHU�0DQDJHPHQW�6XVWDLQDEOH�
*URXQGZDWHU�0DQDJHPHQW�%HVW�0DQDJHPHQW�3UDFWLFHV�DQG�*XLGDQFH�'RFXPHQWV�)LOHV�%03�
��0RQLWRULQJ�1HWZRUNV�DQG�,GHQWLILFDWLRQ�RI�'DWD�*DSVBD\B���SGI�
²²²� ����� ³&URS 0DSSLQJ �����´ KWWSV���GDWD�FQUD�FD�JRY�GDWDVHW�FURS�PDSSLQJ������
²²²� ����D� ³5HVRXUFH *XLGH� ':5�3URYLGHG &OLPDWH &KDQJH 'DWD DQG *XLGDQFH IRU 8VH
'XULQJ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ 'HYHORSPHQW�´ KWWSV���GRL�RUJ���������-���Y��Q��B���
²²²� ����E� ³6FRWW 5LYHU 6WUHDP 6\VWHP $QQXDO 5HSRUW�´ KWWSV���VJPD�ZDWHU�FD�JRY�
DGMXGEDVLQV�UHSRUW�SUHYLHZ�����
²²²� ����D� ³'LVDGYDQWDJH &RPPXQLWLHV 0DSSLQJ 7RRO�´ KWWSV���JLV�ZDWHU�FD�JRY�DSS�GDFV��
²²²� ����E� ³*URXQGZDWHU 0RQLWRULQJ �&$6*(0� :HEVLWH�´ KWWSV���ZDWHU�FD�JRY�3URJUDPV�
*URXQGZDWHU�0DQDJHPHQW�*URXQGZDWHU�(OHYDWLRQ�0RQLWRULQJ��&$6*(0�
²²²� ����F� ³6XVWDLQDEOH *URXQGZDWHU 0DQDJHPHQW $FW ���� %DVLQ 3ULRULWL]DWLRQ�´
²²²� ����D� ³'UDIW +DQGERRN IRU :DWHU %XGJHW 'HYHORSPHQW�´ KWWSV���ZDWHU�FD�JRY���PHGLD�
':5�:HEVLWH�:HE�3DJHV�3URJUDPV�*URXQGZDWHU�0DQDJHPHQW�'DWD�DQG�7RROV�)LOHV�:DWHU�
%XGJHW�+DQGERRN�SGI"OD HQ	KDVK ��$'�')'��������)��&����(�&&�%)(���������
²²²� ����E� ³3HUPLWWLQJ $JHQFLHV�´ KWWSV���ZDWHU�FD�JRY�3URJUDPV�*URXQGZDWHU�0DQDJHPHQW�
:HOOV�3HUPLWWLQJ�$JHQFLHV�
&DOLIRUQLD (QYLURQPHQWDO )ORZV )UDPHZRUN �&())� 7HFKQLFDO 7HDP� ����� ³7KH &DOLIRUQLD (QYL�
URQPHQWDO )ORZV )UDPHZRUN ZHEVLWH�´ KWWS���FHII�XFGDYLV�HGX�
&DOLIRUQLD )LVK DQG *DPH &RPLVVLRQ� ����� ³5HFRYHU\ VWUDWHJ\ IRU &DOLIRUQLD &RKR 6DOPRQ �2Q�
FRUK\QFKXV NLVXWFK��´ )HEUXDU\� &DOLIRUQLD 'HSDUWPHQW RI )LVK� *DPH�
&DOLIRUQLD 1DWXUDO 'LYHUVLW\ 'DWDEDVH �&1''%�� ����� ³6WDWH DQG )HGHUDOO\ /LVWHG (QGDQJHUHG�
7KUHDWHQHG� DQG 5DUH 3ODQWV RI &DOLIRUQLD�´ &DOLIRUQLD 'HSDUWPHQW RI )LVK� :LOGOLIH �&'):��
&DOLIRUQLD 1DWXUDO 5HVRXUFHV $JHQF\ �&15$�� ����� ³':5 3HULRGLF *URXQGZDWHU /HYHO 0HDVXUH�
PHQWV 'DWDVHW�´ KWWSV���GDWD�FQUD�FD�JRY�GDWDVHW�SHULRGLF�JURXQGZDWHU�OHYHO�PHDVXUHPHQWV�
&DOLIRUQLD 1RUWK &RDVW 5HJLRQDO :DWHU 4XDOLW\ &RQWURO %RDUG �1&5:4&%�� ����� ³)LQDO 6WDII
5HSRUW IRU WKH .ODPDWK 5LYHU 7RWDO 0D[LPXP 'DLO\ /RDGV �70'/V� DGGUHVVLQJ WHPSHUDWXUH� GLV�
VROYHG R[\JHQ� QXWULHQW� DQG P\FURF\VWLQ LPSDLUPHQWV LQ &DOLIRUQLD� WKH SURSRVHG VSHFLILF GLV�
VROYHG R[\JHQ REMHFWLYHV IRU WKH .ODPDWK 5LYHU LQ &DOLIRUQLD�´ 0DUFK� KWWSV���GRL�RUJ���������
&%2������������������
²²²� ����� ³%DVLQ 3ODQ� &KDSWHU � ,PSOHPHQWDWLRQ� 6HFWLRQ ������´ KWWSV���ZZZ�ZDWHUERDUGV�
FD�JRY�QRUWKFRDVW�ZDWHUBLVVXHV�SURJUDPV�EDVLQBSODQ��������&KDSWHU�,PSOHPHQWDWLRQBOPE�SGI�
&DOLIRUQLD 6WDWH :DWHU 5HVRXUFHV &RQWURO %RDUG� ����� ³$QQXDO :DWHU 8VH 5HSRUWLQJ 5HTXLUH�
PHQWV IRU :DWHU 5LJKWV +ROGHUV�´ KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�ZDWHUULJKWV�ZDWHUBLVVXHV�
SURJUDPV�GLYHUVLRQBXVH�ZDWHUBXVH�KWPO�
&DOLIRUQLD 6WDWH :DWHU 5HVRXUFHV &RQWURO %RDUG �6:5&%�� ����� ³5HSRUW RQ :$7(5 6833/<
DQG 86( RI :$7(5� 6FRWW 5LYHU 6WUHDP 6\VWHP� 6FRWW 5LYHU $GMXGLFDWLRQ� 6LVNL\RX &RXQW\� &DOL�
IRUQLD�´ 'HFHPEHU�

���

https://water.ca.gov/LegacyFiles/pubs/groundwater/bulletin_118/basindescriptions/1-5.pdf
https://water.ca.gov/LegacyFiles/pubs/groundwater/bulletin_118/basindescriptions/1-5.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-2-Monitoring-Networks-and-Identification-of-Data-Gaps_ay_19.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-2-Monitoring-Networks-and-Identification-of-Data-Gaps_ay_19.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-2-Monitoring-Networks-and-Identification-of-Data-Gaps_ay_19.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-Guidance-Documents/Files/BMP-2-Monitoring-Networks-and-Identification-of-Data-Gaps_ay_19.pdf
https://data.cnra.ca.gov/dataset/crop-mapping-2016
https://doi.org/10.1300/J057v03n01_10
https://sgma.water.ca.gov/adjudbasins/report/preview/144
https://sgma.water.ca.gov/adjudbasins/report/preview/144
https://gis.water.ca.gov/app/dacs/
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Water-Budget-Handbook.pdf?la=en&hash=30AD0DFD02468603F21C1038E6CC6BFE32381233
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Water-Budget-Handbook.pdf?la=en&hash=30AD0DFD02468603F21C1038E6CC6BFE32381233
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/Groundwater-Management/Data-and-Tools/Files/Water-Budget-Handbook.pdf?la=en&hash=30AD0DFD02468603F21C1038E6CC6BFE32381233
https://water.ca.gov/Programs/Groundwater-Management/Wells/Permitting-Agencies
https://water.ca.gov/Programs/Groundwater-Management/Wells/Permitting-Agencies
http://ceff.ucdavis.edu
https://data.cnra.ca.gov/dataset/periodic-groundwater-level-measurements
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1017/CBO9781107415324.004
https://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/190204/Chapter4Implementation_lmb.pdf
https://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/190204/Chapter4Implementation_lmb.pdf
https://www.waterboards.ca.gov/waterrights/water_issues/programs/diversion_use/water_use.html
https://www.waterboards.ca.gov/waterrights/water_issues/programs/diversion_use/water_use.html
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²²²� ����� ³5HSRUW RQ +\GURJHRORJLF &RQGLWLRQV� 6FRWW 5LYHU 9DOOH\� 6FRWW 5LYHU 9DOOH\�´
²²²� ����D� ³6WHYH¶V 0RELO�´
²²²� ����E� ³:RUN 3ODQ IRU DGGLWLRQDO PRQLWRULQJ ZHOOV�´
&DQWRU� $OLGD� 'DYH 2ZHQ� 7KRPDV +DUWHU� 1HOO *UHHQ 1\OHQ� DQG 0LFKDHO .LSDUVN\� ����� ³1DY�
LJDWLQJ JURXQGZDWHU�VXUIDFH ZDWHU LQWHUDFWLRQV XQGHU WKH 6XVWDLQDEOH *URXQGZDWHU 0DQDJHPHQW
$FW�´ %HUNHOH\� &$� KWWSV���VFKRODUVKLS�ODZ�EHUNHOH\�HGX�FOHHSXEV����
&KDUOHV:� -HQQLQJV� ZLWK PRGLILFDWLRQV E\ &DUORV *XWLHUUH]� :LOOLDP %U\DQW� *HRUJH 6DXFHGR� DQG
&KULV :LOOV� ����� ³*HRORJLF 0DS RI &DOLIRUQLD �������´ 'HSDUWPHQW RI &RQVHUYDWLRQ� &DOLIRUQLD
*HRORJLFDO 6XUYH\� KWWSV���ZZZ�FRQVHUYDWLRQ�FD�JRY�FJV�SXEOLFDWLRQV�JHRORJLF�PDS�RI�FDOLIRUQLD�
&KDUQOH\� 6XVDQ� ����� ³%HDYHUV� ODQGRZQHUV� DQG ZDWHUVKHG UHVWRUDWLRQ� ([SHULPHQWLQJ ZLWK
EHDYHU GDP DQDORJXHV LQ WKH VFRWW 5LYHU %DVLQ� &DOLIRUQLD�´ 86'$ )RUHVW 6HUYLFH � 5HVHDUFK
3DSHU 31:�53 ���� �31:�53������
&KDUQOH\� 6XVDQ� (OOHQ0� 'RQRJKXH� &ODXGLD 6WXDUW� &DQGDFH 'LOOLQJKDP� /LWD 3� %XWWROSK� :LOOLDP
.D\� 5HEHFFD -� 0F/DLQ� &DVVDQGUD 0RVHOH\� 5LFKDUG +� 3KLOOLSV� DQG /LVD 7REH� ����� ³6RFLRH�
FRQRPLF PRQLWRULQJ UHVXOWV� 9ROXPH ,� .H\ ILQGLQJV�´ 86'$ )RUHVW 6HUYLFH � *HQHUDO 7HFKQLFDO
5HSRUW 31: , ���� ,�� �±���
&RXQW\ RI 6LVNL\RX� ����� ³*HQHUDO 3ODQ� 2SHQ 6SDFH (OHPHQW�´ KWWSV���ZZZ�FR�VLVNL\RX�FD�XV�
VLWHV�GHIDXOW�ILOHV�SOQBJSBRSHQVSDFHHOHPHQW�SGI�
²²²� ����� ³7KH &RQVHUYDWLRQ (OHPHQW RI WKH *HQHUDO 3ODQ� 6LVNL\RX &RXQW\� &DOLIRUQLD�´
²²²� ����� ³&RXQW\ RI 6LVNL\RX =RQLQJ 2UGLQDQFH�´ KWWSV���OLEUDU\�PXQLFRGH�FRP�FD�VLVNL\RXB
FRXQW\�FRGHV�FRGHBRIBRUGLQDQFHV"QRGH,G 7,7��3/=2�
²²²� ����D� ³(QYLURQPHQWDO +HDOWK�´ KWWSV���ZZZ�FR�VLVNL\RX�FD�XV�HQYLURQPHQWDOKHDOWK�SDJH�
ZDWHU�ZHOOV�
²²²� ����E� ³6WDQGDUGV IRU :HOOV�´ KWWSV���OLEUDU\�PXQLFRGH�FRP�FD�VLVNL\RXBFRXQW\�FRGHV�
FRGHBRIBRUGLQDQFHV�������"QRGH,G 7,7�6$+(B&+�67:(B6������:(67�
&XPPLQJV� $�3� ����� ³6WDWHPHQW RI :DWHU 'LYHUVLRQ DQG 8VH�´ &DOLIRUQLD 6WDWH :DWHU 5HVRXUFHV
&RQWURO %RDUG�
'DKONH� +HOHQ (�� $QGUHZ *� %URZQ� 6WHYH 2UORII� 'DQLHO 3XWQDP� DQG 7RE\ 2µ*HHQ� ����� ³0DQ�
DJHG ZLQWHU IORRGLQJ RI DOIDOID UHFKDUJHV JURXQGZDWHU ZLWK PLQLPDO FURS GDPDJH�´ &DOLIRUQLD $JUL�
FXOWXUH �� ���� ��±��� KWWSV���GRL�RUJ���������FD�����D�����
'HDV� 0LFKDHO /� DQG 6WDF\ . 7DQDND� ����� ³6FRWW 5LYHU 5XQRII )RUHFDVW 0RGHO� ,QYHVWLJDWLRQ RI
3RWHQWLDO )RUPXODWLRQ�´ 6FRWW 5LYHU :DWHUVKHG &RXQFLO�
²²²� ����� ³:DWHU 6XSSO\ ,QGLFHV� <HDU 7\SHV IRU WKH 6FRWW 5LYHU %DVLQ�´ 6FRWW 5LYHU:DWHUVKHG
&RXQFLO�
'UDNH� 'DQLHO -�� .HQQHWK :� 7DWH� DQG +DUU\ &DUOVRQ� ����� ³$QDO\VLV VKRZV FOLPDWH�FDXVHG
GHFUHDVHV LQ 6FRWW 5LYHU IDOO IORZV�´ &DOLIRUQLD $JULFXOWXUH �� ���� ��±��� KWWSV���GRL�RUJ���������
FD�Y���Q��S���
':5� ����� ³$JULFXOWXUDO /DQG 	 :DWHU 8VH (VWLPDWHV�´ KWWSV���ZDWHU�FD�JRY�3URJUDPV�:DWHU�
8VH�$QG�(IILFLHQF\�/DQG�$QG�:DWHU�8VH�$JULFXOWXUDO�/DQG�$QG�:DWHU�8VH�(VWLPDWHV�
':5 &&7$*� ����� ³&DOLIRUQLD ':5 &OLPDWH &KDQJH 7HFKQLFDO $GYLVRU\ *URXS� 3HUVSHF�
WLYHV DQG JXLGDQFH IRU FOLPDWH FKDQJH DQDO\VLV�´ $XJXVW� KWWSV���ZDWHU�FD�JRY���PHGLD�':5�

https://scholarship.law.berkeley.edu/cleepubs/53
https://www.conservation.ca.gov/cgs/publications/geologic-map-of-california
https://www.co.siskiyou.ca.us/sites/default/files/pln_gp_openspaceelement.pdf
https://www.co.siskiyou.ca.us/sites/default/files/pln_gp_openspaceelement.pdf
https://library.municode.com/ca/siskiyou_county/codes/code_of_ordinances?nodeId=TIT10PLZO
https://library.municode.com/ca/siskiyou_county/codes/code_of_ordinances?nodeId=TIT10PLZO
https://www.co.siskiyou.ca.us/environmentalhealth/page/water-wells
https://www.co.siskiyou.ca.us/environmentalhealth/page/water-wells
https://library.municode.com/ca/siskiyou_county/codes/code_of_ordinances/353445?nodeId=TIT5SAHE_CH8STWE_S5-8.21WEST
https://library.municode.com/ca/siskiyou_county/codes/code_of_ordinances/353445?nodeId=TIT5SAHE_CH8STWE_S5-8.21WEST
https://doi.org/10.3733/ca.2018a0001
https://doi.org/10.3733/ca.v054n06p46
https://doi.org/10.3733/ca.v054n06p46
https://water.ca.gov/Programs/Water-Use-And-Efficiency/Land-And-Water-Use/Agricultural-Land-And-Water-Use-Estimates
https://water.ca.gov/Programs/Water-Use-And-Efficiency/Land-And-Water-Use/Agricultural-Land-And-Water-Use-Estimates
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Files/Perspectives_Guidance_Climate_Change_Analysis.pdf
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:HEVLWH�:HE�3DJHV�3URJUDPV�$OO�3URJUDPV�&OLPDWH�&KDQJH�3URJUDP�)LOHV�3HUVSHFWLYHVB
*XLGDQFHB&OLPDWHB&KDQJHB$QDO\VLV�SGI�
(6$ $VVRFLDWHV� ����� ³6FRWW 5LYHU :DWHUVKHG�ZLGH 3HUPLWWLQJ 3URJUDP� )LQDO (QYLURQPHQWDO
,PSDFW 5HSRUW �)(,5� 9ROXPH �� 5HYLVLRQV WR WKH 'UDIW (,5 7H[W�´ $XJXVW� 9RO� �� &'):� KWWSV�
��ZLOGOLIH�FD�JRY�&RQVHUYDWLRQ�:DWHUVKHGV�,QVWUHDP�)ORZ�6WXGLHV�6FRWW�6KDVWD�6WXG\�
(XURSHDQ 6SDFH $JHQF\ �(6$�� DQG 75( $/7$0,5$ ,QF� ����� ³75( $OWDPLUD ,Q6$5
'DWDVHW�´ &DOLIRUQLD 'HSDUWPHQW RI :DWHU 5HVRXUFHV� KWWSV���VJPD�ZDWHU�FD�JRY�ZHEJLV�"DSSLG 
6*0$'DWD9LHZHU�ODQGVXE�
)RJOLD� /DXUD� $OLVRQ 0F1DOO\� &RXUWQH\ +DOO� /DXUHQ /HGHVPD� 5\DQ +LQHV� DQG 7KRPDV +DUWHU�
����� ³6FRWW 9DOOH\ ,QWHJUDWHG +\GURORJLF 0RGHO � 'DWD &ROOHFWLRQ � $QDO\VLV � DQG :DWHU %XGJHW�´
$SULO� 8QLYHUVLW\ RI &DOLIRUQLD� 'DYLV� KWWS���JURXQGZDWHU�XFGDYLV�HGX�ILOHV��������SGI�
)RJOLD� /DXUD� $OLVRQ 0F1DOO\� DQG 7KRPDV +DUWHU� ����� ³&RXSOLQJ D VSDWLRWHPSRUDOO\ GLVWULEXWHG
VRLO ZDWHU EXGJHW ZLWK VWUHDP�GHSOHWLRQ IXQFWLRQV WR LQIRUP VWDNHKROGHU�GULYHQ PDQDJHPHQW RI
JURXQGZDWHU�GHSHQGHQW HFRV\VWHPV�´ :DWHU 5HVRXUFHV 5HVHDUFK ��� ����±����� KWWSV���GRL�
RUJ���������ZUFU�������
)RJOLD� /DXUD� -DNRE 1HXPDQQ� 'RXJODV *� 7ROOH\� 6WHYH 2UORII� 5LFKDUG /� 6Q\GHU� DQG 7KRPDV
+DUWHU� ����� ³0RGHOLQJ JXLGHV JURXQGZDWHU PDQDJHPHQW LQ D EDVLQ ZLWK ULYHU±DTXLIHU LQWHUDF�
WLRQV�´ &DOLIRUQLD $JULFXOWXUH �� ���� ��±���
*DOGL� *LXOLDQR� ����� ³3HUVRQDO FRPPXQLFDWLRQ� SKRQH FRQYHUVDWLRQ ZLWK *LXOLDQR *DOGL� 6LVNL\RX
8& &RRSHUDWLYH ([WHQVLRQ VSHFLDOLVW�´
*UDQWKDP� 7HG� -HIIUH\ 0RXQW� (ULF ' 6WHLQ� DQG 6DUDK <DUQHOO� ����� ³0DNLQJ WKH 0RVW
RI :DWHU IRU WKH (QYLURQPHQW�´ $XJXVW� 3XEOLF 3ROLF\ ,QVWLWXWH RI &DOLIRUQLD� SSLF�RUJ�ZS�
FRQWHQW�XSORDGV�PDNLQJ�WKH�PRVW�RI�ZDWHU�IRU�WKH�HQYLURQPHQW�D�IXQFWLRQDO�IORZV�DSSURDFK�IRU�
FDOLIRUQLDV�ULYHUV�SGI�
*UHHQ� 0� ����� ³<HOORZ�%UHDVWHG &KDW �,FWHULD YLUHQV��´ &DOLIRUQLD 'HSDUWPHQW RI )LVK� :LOGOLIH�
&DOLIRUQLD ,QWHUDJHQF\ :LOGOLIH 7DVN *URXS� KWWSV���GRL�RUJ���������������������������
+DOO� 0�� &� %DEELWW� $� 6DUDFLQR� DQG 6� /HDNH� ����� ³$GGUHVVLQJ 5HJLRQDO 6XUIDFH :DWHU 'H�
SOHWLRQV LQ &DOLIRUQLD� $ 3URSRVHG $SSURDFK IRU &RPSOLDQFH ZLWK WKH 6*0$�´ 6DQ )UDQFLVFR� &$�
(QYLURQPHQWDO 'HIHQVH )XQG�
+DQVRQ� %ODLQH� 6WHYH 2UORII� .KDOHG %DOL� %ODNH 6DQGHQ� DQG 'DQ 3XWQDP� ����� ³(YDSRWUDQ�
VSLUDWLRQ RI )XOO\�LUULJDWHG $OIDOID LQ &RPPHUFLDO )LHOGV�´ ,Q $JULFXOWXUDO &HUWLILFDWLRQ 3URJUDPV�
2SSRUWXQLWLHV DQG &KDOOHQJHV� ������±�� �� )UHVQR� $PHULFDQ 6RFLHW\ RI $JURQRP\ &DOLIRUQLD
&KDSWHU�
+DQVRQ� %ODLQH� 6WHYH 2UORII� DQG 'DQ 3XWQDP� ����� ³'URXJKW ,UULJDWLRQ 6WUDWHJLHV IRU $OIDOID�´
KWWSV���GRL�RUJ���������XFDQU������
+DQVRQ� %ODLQH 5� 6WHYH 2UORII� DQG 'RXJODV 3HWHUV� ����� ³0RQLWRULQJ VRLO PRLVWXUH KHOSV UHILQH
LUULJDWLRQ PDQDJHPHQW�´ &DOLIRUQLD $JULFXOWXUH �� ���� ��±���
+DUWHU� 7� . ']XUHOOD� * .RXUDNRV� $ +ROODQGHU� DQG��� ����� ³1LWURJHQ IHUWLOL]HU ORDGLQJ WR JURXQG�
ZDWHU LQ WKH &HQWUDO 9DOOH\�´ )LQDO 5HSRUW WR WKH «� QR� $XJXVW ����� ���� KWWSV���ZZZ�FGID�FD�
JRY�LV�IIOGUV�IUHS�SGIV�&RPSOHWHG3URMHFWV��������BSDUWLDO)5�+DUWHU�SGI�
+DUWHU� 7KRPDV� ����� ³6FRWW 9DOOH\ 6LVNL\RX &RXQW\� &DOLIRUQLD� 9ROXQWDU\ 3ULYDWH :HOO :DWHU
/HYHO 0RQLWRULQJ 3URJUDP :LQWHU �����:LQWHU �����´ KWWSV���XFDQU�HGX�VLWHV�JURXQGZDWHU�ILOHV�
�������SGI�

���

https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Files/Perspectives_Guidance_Climate_Change_Analysis.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Files/Perspectives_Guidance_Climate_Change_Analysis.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-Programs/Climate-Change-Program/Files/Perspectives_Guidance_Climate_Change_Analysis.pdf
https://wildlife.ca.gov/Conservation/Watersheds/Instream-Flow/Studies/Scott-Shasta-Study
https://wildlife.ca.gov/Conservation/Watersheds/Instream-Flow/Studies/Scott-Shasta-Study
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#landsub
http://groundwater.ucdavis.edu/files/165395.pdf
https://doi.org/10.1002/wrcr.20555
https://doi.org/10.1002/wrcr.20555
ppic.org/wp-content/uploads/making-the-most-of-water-for-the-environment-a-functional-flows-approach-for-californias-rivers.pdf
ppic.org/wp-content/uploads/making-the-most-of-water-for-the-environment-a-functional-flows-approach-for-californias-rivers.pdf
ppic.org/wp-content/uploads/making-the-most-of-water-for-the-environment-a-functional-flows-approach-for-californias-rivers.pdf
https://doi.org/10.7591/9781501709500-080
https://doi.org/10.3733/ucanr.8448
https://www.cdfa.ca.gov/is/ffldrs/frep/pdfs/CompletedProjects/15-0454_partialFR-Harter.pdf
https://www.cdfa.ca.gov/is/ffldrs/frep/pdfs/CompletedProjects/15-0454_partialFR-Harter.pdf
https://ucanr.edu/sites/groundwater/files/153816.pdf
https://ucanr.edu/sites/groundwater/files/153816.pdf
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+DUWHU� 7KRPDV� DQG 5\DQ +LQHV� ����� ³6FRWW 9DOOH\ &RPPXQLW\ *URXQGZDWHU 6WXG\ 3ODQ�´
'DYLV� &$� *URXQGZDWHU &RRSHUDWLYH ([WHQVLRQ 3URJUDP 8QLYHUVLW\ RI &DOLIRUQLD� 'DYLV� KWWS�
��JURXQGZDWHU�XFGDYLV�HGX�ILOHV��������SGI�

+LOO� 5� :� ����� ³&RQVXPSWLYH 8VH RI ,UULJDWHG &URSV LQ 8WDK� 8WDK $JULFXOWXUDO ([SHULPHQWDO
6WDWLRQ 5HVHDUFK 5HSRUW 1R� ����´ /RJDQ� 87� 8WDK 6WDWH 8QLYHUVLW\�

+REHQ� 0HUULFN� ����� ³&KDSWHU ��� 6FRWW 5LYHU &RRUGLQDWHG 5HVRXUFH 0DQDJHPHQW &RXQFLO�´
3K' WKHVLV� 8QLYHUVLW\ RI 0LFKLJDQ� KWWS���VHDV�XPLFK�HGX�HFRPJW��SXEV�FUPS�VFRWWULYHU�3')�

+RZHV� 'DQLHO -�� 3K\OOLV )R[� DQG 3DXO +� +XWWRQ� ����� ³(YDSRWUDQVSLUDWLRQ IURP 1DWXUDO 9HJH�
WDWLRQ LQ WKH &HQWUDO 9DOOH\ RI &DOLIRUQLD� 0RQWKO\ *UDVV 5HIHUHQFH�%DVHG 9HJHWDWLRQ &RHIILFLHQWV
DQG WKH 'XDO &URS &RHIILFLHQW $SSURDFK�´ -RXUQDO RI +\GURORJLF (QJLQHHULQJ �� ����� ���������
KWWSV���GRL�RUJ����������DVFH�KH�������������������

,YH\� *DU\ /� DQG &DUROLQH 3 +HU]LJHU� ����� ³'LVWULEXWLRQ RI *UHDWHU 6DQGKLOO &UDQH 3DLUV LQ
&DOLIRUQLD� �����´ )HEUXDU\� &')*� 86)6� &DO 6WDWH 6DFUDPHQWR�

-XUJHQV� %U\DQW &�� 0LUDQGD 6� )UDP� -HIIUH\ 5XWOHGJH� DQG*HRUJH /� %HQQHWW 9� ����� ³,GHQWLI\LQJ
DUHDV RI GHJUDGLQJ DQG LPSURYLQJ JURXQGZDWHU�TXDOLW\ FRQGLWLRQV LQ WKH 6WDWH RI &DOLIRUQLD� 86$�
����±�����´ (QYLURQPHQWDO 0RQLWRULQJ DQG $VVHVVPHQW ��� ���� KWWSV���GRL�RUJ���������V������
���������\�

.HQQHG\� - $� ) 0 6KLOOLQJ� DQG - + 9LHUV� ����� ³&XUUHQW DQG 3RWHQWLDO 5LSDULDQ )RUHVW &RQGLWLRQ
DORQJ 6FRWW 5LYHU :DWHUVKHG 7ULEXWDULHV�´ �±���

.ODXVPH\HU� .LUN� -HDQHWWH +RZDUG� 7RGG .HHOHU�:ROI� .ULVWDO 'DYLV�)DGWNH� DQG 5R\ +XOO� �����
³0DSSLQJ LQGLFDWRUV RI JURXQGZDWHU GHSHQGHQW HFRV\VWHPV LQ &DOLIRUQLD� 0HWKRGV UHSRUW�´ KWWSV�
��JURXQGZDWHUUHVRXUFHKXE�RUJ�SXEOLF�XSORDGV�SGIV�L*'(BGDWDBSDSHUB���������SGI�

.QHFKWOH� 0RUJDQ� DQG 'RPHQLF *LXGLFH� ����� ³���� 6FRWW 5LYHU 6DOPRQ 6WXGLHV� )LQDO 5HSRUW�´
<UHND� &$� &'):�

.UXVH� 6DUDK $� DQG $VWULG - 6FKRO]� ����� ³3UHOOLPLQDU\ (FRQRPLF $VVHVVPHQW RI 'DP 5HPRYDO
� 7KH .ODPDWK 5LYHU�´ 3RUWODQG� 25� (FRWUXVW�

/DQJULGJH� 5XWK� $ELJDLO %URZQ� .LUVWHQ 5XGHVWDP� DQG (VWKHU &RQUDG� ����� ³$Q (YDOXDWLRQ RI
&DOLIRUQLD¶V $GMXGLFDWHG *URXQGZDWHU %DVLQV�´ KWWSV���GRL�RUJ���������QPLFURELRO����������

/\QQ� (� $ &XWKEHUWVRQ� 0 +H� - 3 9DVTXH]� 0 / $QGHUVRQ� 3 &RRPEH� - 7 $EDW]RJORX� DQG % -
+DWFKHWW� ����� ³7HFKQLFDO QRWH� 3UHFLSLWDWLRQ�SKDVH SDUWLWLRQLQJ DW ODQGVFDSH VFDOHV WR UHJLRQDO
VFDOHV�´ +\GURORJ\ DQG (DUWK 6\VWHP 6FLHQFHV �� ����� ����±��� KWWSV���GRL�RUJ���������KHVV�
�������������

0DFN� 6H\PRXU� ����� ³*HRORJ\ DQG *URXQG�:DWHU )HDWXUHV RI 6FRWW 9DOOH\ 6LVNL\RX &RXQW\�
&DOLIRUQLD�´ *HRORJLFDO 6XUYH\ :DWHU�6XSSO\ 3DSHU ����� KWWSV���SXEV�XVJV�JRY�ZVS������UHSRUW�
SGI�

0DUVKDFN� -RQ %� ����� ³$ &RPSLODWLRQ RI :DWHU 4XDOLW\ *RDOV�´ &DOLIRUQLD 6WDWH :DWHU 5HVRXUFHV
&RQWURO %RDUG�

0DVVLH� 0DUJDUHW� DQG +DUULVRQ 0RUURZ� ����� ³���� 6FRWW 5LYHU -XYHQLOH 6DOPRQLG 2XWPLJUDQW
6WXG\�´

0DXUHU� 'RXJODV .� 'DYLG / %HUJHU� 0DU\ / 7XPEXVFKH� DQG 0LFKDHO - -RKQVRQ� ����� ³5DWHV RI
HYDSRWUDQVSLUDWLRQ� 5HFKDUJH IURP 3UHFLSLWDWLRQ EHQHDWK VHOHFWHG DUHDV RI QDWLYH YHJHWDWLRQ� DQG

http://groundwater.ucdavis.edu/files/136426.pdf
http://groundwater.ucdavis.edu/files/136426.pdf
http://seas.umich.edu/ecomgt//pubs/crmp/scottriver.PDF
https://doi.org/10.1061/(asce)he.1943-5584.0001162
https://doi.org/10.1007/s10661-020-8180-y
https://doi.org/10.1007/s10661-020-8180-y
https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE_data_paper_20180423.pdf
https://groundwaterresourcehub.org/public/uploads/pdfs/iGDE_data_paper_20180423.pdf
https://doi.org/10.1038/nmicrobiol.2016.214
https://doi.org/10.5194/hess-24-5317-2020
https://doi.org/10.5194/hess-24-5317-2020
https://pubs.usgs.gov/wsp/1462/report.pdf
https://pubs.usgs.gov/wsp/1462/report.pdf
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VWUHDPIORZ JDLQ DQG ORVV LQ &DUVRQ 9DOOH\� 'RXJODV &RXQW\� 1HYDGD� DQG $OSLQH &RXQW\� &DOLIRU�
QLD�´ 8�6� *HRORJLFDO 6XUYH\ 6FLHQWLILF ,QYHVWLJDWLRQV 5HSRUW ���������� ��� KWWS���SXEV�XVJV�JRY�
VLU������������

0F,QQLV� 5RG �10)6�� DQG (ULQ �86):6� :LOOLDPV� ����� ³(QYLURQPHQWDO ,PSDFW 6WDWHPHQW IRU
$XWKRUL]DWLRQ IRU ,QFLGHQWDO 7DNH DQG ,PSOHPHQWDWLRQ RI )UXLW *URZHUV 6XSSO\ &RPSDQ\ ¶ V 0XOWL�
6SHFLHV +DELWDW &RQVHUYDWLRQ 3ODQ 12$$ 1DWLRQDO 0DULQH )LVKHULHV 6HUYLFH 8QLWHG 6WDWHV )LVK
DQG:LOGOLIH 6HUYLFH (QYLURQPHQWD�´ -XQH� 9RO� ,� 12$$ 1DWLRQDO 0DULQH )LVKHULHV �10)6�� 8QLWHG
6WDWHV )LVK� :LOGOLIH 6HUYLFH �86):6��

0LWFKHOO� -HIIUH\ 3�� $QLO 6KUHVWKD� -R\ +ROOLQJVZRUWK� 'DQLHO 0XQN� .XUW -� +HPEUHH� DQG 7RP $�
7XULQL� ����� ³3UHFLVLRQ RYHUKHDG LUULJDWLRQ LV VXLWDEOH IRU VHYHUDO &HQWUDO 9DOOH\ FURSV�´ &DOLIRUQLD
$JULFXOWXUH �� ���� ��±��� KWWSV���GRL�RUJ���������FD�Y���Q��S���

0R\OH� 3� %�� 5� 0� 4XLxRQHV� DQG -� 9� .DW]� ����� ³)LVK 6SHFLHV RI 6SHFLDO &RQFHUQ LQ &DOLIRUQLD�
7KLUG HGLWLRQ�´ 6DFUDPHQWR� &DOLIRUQLD 'HSDUWPHQW RI )LVK DQG :LOGOLIH�� ���±��� KWWSV���ZZZ�
ZLOGOLIH�FD�JRY�&RQVHUYDWLRQ�)LVKHV�6SHFLDO�&RQFHUQ�

1DWLRQDO 0DULQH )LVKHULHV 6HUYLFH �10)6�� ����� ³)LQDO 621&& &RKR 5HFRYHU\ 3ODQ �
6FRWW 5LYHU 3RSXODWLRQ�´ KWWSV���ZZZ�ILVKHULHV�QRDD�JRY�UHVRXUFH�GRFXPHQW�ILQDO�UHFRYHU\�SODQ�
VRXWKHUQ�RUHJRQ�QRUWKHUQ�FDOLIRUQLD�FRDVW�HYROXWLRQDULO\�

1DWXUDO 5HVRXUFHV &RQVHUYDWLRQ 6HUYLFH �15&6�� ����� ³6FRWW 9DOOH\ ,UULJDWLRQ 'LVWULFW ,QYHQWRU\
DQG (YDOXDWLRQ 3KDVH ,�´

1RUWK &RDVW 5HJLRQDO :DWHU 4XDOLW\ &RQWURO %RDUG �1&5:4&%�� ����� ³6WDII 5HSRUW IRU WKH
$FWLRQ 3ODQ IRU WKH 6FRWW 5LYHU :DWHUVKHG 6HGLPHQW DQG 7HPSHUDWXUH 7RWDO 0D[LPXP 'DLO\
/RDGV�´ 1RUWK &RDVW 5HJLRQDO :DWHU 4XDOLW\ &RQWURO %RDUG� KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�
ZDWHUBLVVXHV�SURJUDPV�WPGO�UHFRUGV�UHJLRQB�������UHI�����SGI�

²²²� ����D� ³&RQGLWLRQDO :DLYHU IRU 'LVFKDUJHV 5HODWHG WR 6SHFLILF /DQG 0DQDJHPHQW
$FWLYLWLHV LQ WKH 6FRWW 5LYHU :DWHUVKHG 1RUWK &RDVW 5HJLRQ �25'(5 12� 5�������������´
KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�QRUWKFRDVW�ERDUGBGHFLVLRQV�DGRSWHGBRUGHUV�SGI������������B
��B����B6FRWW70'/�SGI�

²²²� ����E� ³5HSRUW IRU WKH $FWLRQ 3ODQ IRU WKH 6KDVWD 5LYHU :DWHUVKHG 7HPSHUDWXUH DQG
'LVVROYHG 2[\JHQ 7RWDO 0D[LPXP 'DLO\ /RDGV�´ �����

²²²� ����� ³6FRWW 5LYHU :DWHUVKHG :DWHU 4XDOLW\ &RPSOLDQFH DQG 7UHQG 0RQLWRULQJ
3ODQ�´ KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�QRUWKFRDVW�ZDWHUBLVVXHV�SURJUDPV�WPGOV�VFRWWBULYHU�
SGI�&RPSOLDQFHBDQGB7UHQGB0RQLWRULQJB),1$/�SGI�

²²²� ����� ³6FRWW 5LYHU 70'/ &RQGLWLRQDO :DLYHU RI :DVWH 'LVFKDUJH 5HTXLUHPHQWV �2U�
GHU 1R� 5�������������´ KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�QRUWKFRDVW�ERDUGBGHFLVLRQV�DGRSWHGB
RUGHUV�SGI������������B��B����B&RQGLWLRQDO:DLYHUB6FRWW5LYHU70'/�SGI�

²²²� ����D� ³1RUWK &RDVW %DVLQ 3ODQ &KDSWHU ��´ -XQH�

²²²� ����E� ³1RUWK &RDVW %DVLQ 3ODQ &KDSWHU �� %HQHILFLDO 8VHV�´

²²²� ����F� ³:DWHU 4XDOLW\ 2EMHFWLYHV�´ KWWSV���GRL�RUJ��������������������������B��

1RUWK &RDVW 5HJLRQDO :DWHU 4XDOLW\ &RQWURO %RDUG� DQG &KULV :DWW� ����� ³6WDII 5HSRUW IRU 1RUWK
&RDVW +\GURORJLF 5HJLRQ 6DOW DQG 1XWULHQW 0DQDJHPHQW 3ODQQLQJ *URXQGZDWHU %DVLQ (YDOXDWLRQ
DQG 3ULRULWL]DWLRQ�´ KWWSV���ZZZ�ZDWHUERDUGV�FD�JRY�QRUWKFRDVW�ERDUGBGHFLVLRQV�WHQWDWLYHBRUGHUV�SGI������*URXQGZDWHU
%DVLQ 6WDII UHSRUW�SGI�

���

http://pubs.usgs.gov/sir/2005/5288/
http://pubs.usgs.gov/sir/2005/5288/
https://doi.org/10.3733/ca.v070n02p62
https://www.wildlife.ca.gov/Conservation/Fishes/Special-Concern
https://www.wildlife.ca.gov/Conservation/Fishes/Special-Concern
https://www.fisheries.noaa.gov/resource/document/final-recovery-plan-southern-oregon-northern-california-coast-evolutionarily
https://www.fisheries.noaa.gov/resource/document/final-recovery-plan-southern-oregon-northern-california-coast-evolutionarily
https://www.waterboards.ca.gov/water_issues/programs/tmdl/records/region_1/2010/ref3872.pdf
https://www.waterboards.ca.gov/water_issues/programs/tmdl/records/region_1/2010/ref3872.pdf
https://www.waterboards.ca.gov/northcoast/board_decisions/adopted_orders/pdf/2007/070326_06_0081_ScottTMDL.pdf
https://www.waterboards.ca.gov/northcoast/board_decisions/adopted_orders/pdf/2007/070326_06_0081_ScottTMDL.pdf
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/scott_river/pdf/Compliance_and_Trend_Monitoring_FINAL.pdf
https://www.waterboards.ca.gov/northcoast/water_issues/programs/tmdls/scott_river/pdf/Compliance_and_Trend_Monitoring_FINAL.pdf
https://www.waterboards.ca.gov/northcoast/board_decisions/adopted_orders/pdf/2012/121023_12_0084_ConditionalWaiver_ScottRiverTMDL.pdf
https://www.waterboards.ca.gov/northcoast/board_decisions/adopted_orders/pdf/2012/121023_12_0084_ConditionalWaiver_ScottRiverTMDL.pdf
https://doi.org/10.1007/978-1-349-15906-2_7
https://www.waterboards.ca.gov/northcoast/board_decisions/tentative_orders/pdf/2021/Groundwater%20Basin%20Staff%20report.pdf
https://www.waterboards.ca.gov/northcoast/board_decisions/tentative_orders/pdf/2021/Groundwater%20Basin%20Staff%20report.pdf
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2¶*HHQ� $� 7�� 0DWWKHZ %�%� 6DDO� +HOHQ 'DKONH� 'DYLG 'ROO� 5DFKHO (ONLQV� $OODQ )XOWRQ� *UDKDP
)RJJ� HW DO� ����� ³6RLO VXLWDELOLW\ LQGH[ LGHQWLILHV SRWHQWLDO DUHDV IRU JURXQGZDWHU EDQNLQJ RQ
DJULFXOWXUDO ODQGV�´ &DOLIRUQLD $JULFXOWXUH �� ���� ��±��� KWWSV���GRL�RUJ���������FD�Y���Q��S���

2UORII� 6WHYH� ����� ³$VVHVVPHQW RI )DOO $JULFXOWXUH ,UULJDWLRQ :DWHU &RQVHUYDWLRQ 3RWHQWLDO LQ WKH
6FRWW 9DOOH\�´ 8QLYHUVLW\ RI &DOLIRUQLD &RRSHUDWLYH ([WHQVLRQ�

2UORII� 6WHYH� %ODLQH +DQVRQ� DQG 'DQ 3XWQDP� ����� ³6RLO�0RLVWXUH 0RQLWRULQJ� $ 6LPSOH 0HWKRG
WR ,PSURYH $OIDOID DQG 3DVWXUH ,UULJDWLRQ 0DQDJHPHQW�´ 8&&(�

2UORII� 6WHYH� DQG 8QLYHUVLW\ RI &DOLIRUQLD &RRSHUDWLYH ([WHQVLRQ� ����� ³)DOO ,UULJDWLRQ RI )RUDJHV"
*HQHUDOO\� ,W¶V 1RW 1HHGHG�´ )LHOG &URS 1RWHV �)DOO ������ SDSHUV����SXEOLFDWLRQ�XXLG��)���&�%�
��'��������%$(�(�&�)�����)��

3DFLILF 0XQLFLSDO &RQVXOWDQWV� ����� ³&LW\ RI (WQD *HQHUDO 3ODQ�´ $XJXVW� 0W� 6KDVWD� &$�

²²²� ����� ³7RZQ RI )RUW -RQHV *HQHUDO 3ODQ�´ -DQXDU\� 0RXQW 6KDVWD� &$�

3DUU\� $VKOH\� ����� ³(YDOXDWLRQ DQG PRGHUQL]DWLRQ RI WKH 6FRWW 9DOOH\ ,UULJDWLRQ 'LVWULFW�´ 3K'
WKHVLV� KWWSV���GRL�RUJ���������&%2������������������

3DUU\� $VKOH\� $\Q 3HUU\� DQG /RUULH %XQG\� ����� ³6FRWW 9DOOH\ ,UULJDWLRQ 'LVWULFW� ,QYHQWRU\ DQG
(YDOXDWLRQ�´ 1DWLRQDO 5HVRXUFH &RQVHUYDWLRQ 6HUYLFH �15&6��

3ROORFN� 0LFKDHO 0�� *UHJRU /HZDOOHQ� .HQW :RRGUXII� &KULV (� -RUGDQ� DQG -DQLQH &DVWUR� �����
³7KH %HDYHU 5HVWRUDWLRQ *XLGHERRN� :RUNLQJ ZLWK %HDYHU WR 5HVWRUH 6WUHDPV� :HWODQGV� DQG
)ORRGSODLQV� YHUVLRQ ��´ 86 )LVK DQG:LOGOLIH 6HUYLFH� ���� KWWSV���ZZZ�IZV�JRY�RUHJRQIZR�SURPR�
FIP"LG ����������

3UXGLF� 'DYLG (�� /HRQDUG )� .RQLNRZ� DQG (GZDUG 5� %DQWD� ����� ³$ 1HZ 6WUHDPIORZ�5RXWLQJ
�6)5�� 3DFNDJH WR 6LPXODWH 6WUHDP�$TXLIHU ,QWHUDFWLRQ ZLWK 02')/2:������´

5HJHQWV RI WKH 8QLYHUVLW\ RI &DOLIRUQLD� ����� ³8& &RRSHUDWLYH ([WHQVLRQ 6LVNL\RX &RXQW\ &RRS�
HUDWLYH ([WHQVLRQ 2IILFH�´ KWWS���FHVLVNL\RX�XFDQU�HGX�$JULFXOWXUH��

5RELQVRQ� &U\VWDO� ����� ³4XDUW] 9DOOH\ ,QGLDQ 5HVHUYDWLRQ :DWHU 4XDOLW\ 0RQLWRULQJ DQG $VVHVV�
PHQW 5HSRUW �����´

6FRWW DQG 6KDVWD 9DOOH\ :DWHUPDVWHU 'LVWULFW� ����� ³4	$ IRU WKH 9ROXQWDU\ 0RQLWRU�
LQJ 3URJUDP�´ KWWSV���E��I���H���F���FFD�D��I���HD��GI��F��ILOHVXVU�FRP�XJG���IE��B
�D�F����������F�E���E��������D���SGI�

6FRWW 5LYHU &RRUGLQDWHG 5HVRXUFH 0DQDJHPHQW 3ODQQLQJ &RPLWWHH� DQG 6FRWW 5LYHU :DWHUVKHG
&RXQFLO �65:&�� ����� ³)LQDO 5HSRUW�´

6FRWW 5LYHU :DWHUVKHG &RXQFLO �65:&�� ����� ³/LPLWLQJ )DFWRUV )RU &RKR 6DOPRQ DQG 2WKHU
$QDGURPRXV )LVK�´ $SULO� KWWSV���NELIUP�SVPIF�RUJ�ZS�FRQWHQW�XSORDGV���������65:&B����B
����B/LPLWLQJ)DFWRU$QDO\VLV�SGI�

²²²� ����� ³5HVWRULQJ 3ULRULW\ &RKR +DELWDW LQ WKH 6FRWW 5LYHU :DWHUVKHG 0RGHOLQJ DQG
3ODQQLQJ 5HSRUW�´ (WQD� &$� KWWSV���ZZZ�VFRWWULYHUZDWHUVKHGFRXQFLO�FRP�VFRWW�ULYHU�ZHVWVLGH�
SODQQLQJ�SURMH�

6FRWW 5LYHU:DWHUVKHG &RXQFLO �65:&� DQG 6LVNL\RX 5HVRXUFH &RQVHUYDWLRQ 'LVWULFW �5&'�� �����
³6FRWW 5LYHU :DWHUVKHG 5HVWRUDWLRQ 6WUDWHJ\ 	 6FKHGXOH�´ -DQXDU\� (WQD� &$� 6FRWW 5LYHU :DWHU�
VKHG &2XQFLO �65:&�� 6LVNL\RX 5HVRXUFH &RQVHUYDWLRQ 'LVWULFW �5&'�� KWWSV���ZZZ�VLVNL\RXUFG�
FRP�UHVRXUFHV�

���

https://doi.org/10.3733/ca.v069n02p75
papers2://publication/uuid/2F650C1B-18D9-4254-8BAE-E5C7F53892F4
papers2://publication/uuid/2F650C1B-18D9-4254-8BAE-E5C7F53892F4
https://doi.org/10.1017/CBO9781107415324.004
https://www.fws.gov/oregonfwo/promo.cfm?id=177175812
https://www.fws.gov/oregonfwo/promo.cfm?id=177175812
http://cesiskiyou.ucanr.edu/Agriculture/
https://b65f355e-81c8-4cca-a52f-38ea31df22c3.filesusr.com/ugd/25fb50_9a0c7729275142c0b229b22057036a63.pdf
https://b65f355e-81c8-4cca-a52f-38ea31df22c3.filesusr.com/ugd/25fb50_9a0c7729275142c0b229b22057036a63.pdf
https://kbifrm.psmfc.org/wp-content/uploads/2017/01/SRWC_2006_0166_LimitingFactorAnalysis.pdf
https://kbifrm.psmfc.org/wp-content/uploads/2017/01/SRWC_2006_0166_LimitingFactorAnalysis.pdf
https://www.scottriverwatershedcouncil.com/scott-river-westside-planning-proje
https://www.scottriverwatershedcouncil.com/scott-river-westside-planning-proje
https://www.siskiyourcd.com/resources
https://www.siskiyourcd.com/resources
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6FRWW 5LYHU :DWHUVKHG &RXQFLO �65:&�� DQG 6LVNL\RX 5HVRXUFH &RQVHUYDWLRQ 'LVWULFW �5&'��
����� ³,QLWLDO 3KDVH RI WKH 6FRWW 5LYHU :DWHUVKHG &RXQFLO 6WUDWHJLF $FWLRQ 3ODQ�´ 2FWREHU� (WQD�
&$� KWWSV���ZZZ�VLVNL\RXUFG�FRP�UHVRXUFHV�
6FRWW 9DOOH\ DQG 6KDVWD 9DOOH\ :DWHUPDVWHU 'LVWULFW� ����� ³6FRWW 9DOOH\ DQG 6KDVWD 9DOOH\ :D�
WHUPDVWHU 'LVWULFW�´ KWWSV���ZZZ�VVZDWHUPDVWHU�RUJ��
6FRWW 9DOOH\ $UHD 3ODQ &RPPLWWHH� ����� ³6FRWW 9DOOH\ $UHD 3ODQ�´
6FRWW 9DOOH\ *URXQGZDWHU $GYLVRU\ &RPPLWWHH �*:$&�� ����� ³9ROXQWDU\ *URXQGZDWHU 0DQDJH�
PHQW 	 (QKDQFHPHQW 3ODQ IRU 6FRWW 9DOOH\ $GYLVRU\ &RPPLWWHH�´ KWWSV���ZDWHU�FD�JRY�/HJDF\)LOHV�
JURXQGZDWHU�GRFV�*:03�1&��B6LVNL\RX&R�6FRWW9DOOH\B*:03B�����SGI�
6LVNL\RX &RXQW\� ����� ³6WDQGDUGV IRU :HOOV� &RXQW\ &RGH 7LWOH �� &KDSWHU ��´
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MXGJPHQWV�GRFV�IUHQFKFUHHNBMG�SGI�
²²²� ����� ³6FRWW 5LYHU $GMXGLFDWLRQ� 'HFUHH 1R� ������ 6FRWW 5LYHU VWUHDP V\VWHP� 6LVNL\RX
&RXQW\� &DOLIRUQLD 6WDWH :DWHU 5HVRXUFHV &RQURO %RDUG�´ 6DFUDPHQWR� KWWSV���ZZZ�ZDWHUERDUGV�
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6FRWW 9DOOH\ *URXQGZDWHU 6XVWDLQDELOLW\ 3ODQ

²²²� ����� ³1RWLFH RI 5HGXFWLRQ RI 6FRWW 5LYHU :DWHUPDVWHU 6HUYLFH $UHD�´ KWWSV���ZZZ�
VVZDWHUPDVWHU�RUJ�VFRWWPDSV�

7LOOH\� 6ORDQH .� DQG 5HEHFFD & )U\� ����� ³&KDSWHU � � 3ULRULW\ (QYLURQPHQWDO &RQWDPLQDQWV� 8Q�
GHUVWDQGLQJ 7KHLU 6RXUFHV RI ([SRVXUH� %LRORJLFDO 0HFKDQLVPV� DQG ,PSDFWV RQ +HDOWK�´ ,Q 6\V�
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ILOHV��������SGI�

7ROOH\� 'RXJODV *�� /DXUD )RJOLD� DQG 7KRPDV +DUWHU� ����� ³6HQVLWLYLW\ $QDO\VLV DQG &DOLEUDWLRQ
RI DQ ,QWHJUDWHG +\GURORJLF 0RGHO LQ DQ ,UULJDWHG $JULFXOWXUDO %DVLQ ZLWK D *URXQGZDWHU�'HSHQGHQW
(FRV\VWHP�´ :DWHU 5HVRXUFHV 5HVHDUFK �� ���� KWWSV���GRL�RUJ�������������:5�������
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0DQDJHPHQW 8VLQJ DQ ,QWHJUDWHG +\GURORJLF 0RGHO�´ ,Q 3UHS�

²²²� Q�G�E� ³6WUHDPIORZ 'HSOHWLRQ DQG $FFUHWLRQ $QDO\VLV IRU DQ ,QWHUPLWWHQW 6WUHDP� 6FRWW
9DOOH\� &$�´ ,Q 3UHS�

8& 'DYLV 6RLO 5HVRXUFH /DE� DQG 8QLYHUVLW\ RI &DOLIRUQLD $JULFXOWXUH DQG 1DWXUDO 5HVRXUFHV�
����� ³6$*%, 6RLO $JULFXOWXUDO *URXQGZDWHU %DQNLQJ ,QGH[�´ KWWSV���FDVRLOUHVRXUFH�ODZU�XFGDYLV�
HGX�VDJEL��

8QLWHG 6WDWHV *HRORJLF 6XUYH\ � &DOLIRUQLD :DWHU 6FLHQFH &HQWHU� ����� ³6XVWDLQDEOH *URXQG�
ZDWHU� *URXQGZDWHU�6WRUDJH 5HGXFWLRQV�´ KWWSV���FD�ZDWHU�XVJV�JRY�VXVWDLQDEOH�JURXQGZDWHU�
PDQDJHPHQW�JURXQGZDWHU�OHYHOV�FDOLIRUQLD�KWPO�

8�6� &HQVXV %XUHDX� ����� ³&DOLIRUQLD� ���� 3RSXODWLRQ DQG +RXVLQJ 8QLW &RXQWV�´ KWWSV���ZZZ�
FHQVXV�JRY�SURG�FHQ�����FSK�����SGI�

²²²� ����� ³��������� $PHULFDQ &RPPXQLW\ 6XUYH\ ��<HDU (VWLPDWHV�´ KWWS���ZZZ�GRI�FD�
JRY�5HSRUWV�'HPRJUDSKLFB5HSRUWV�$PHULFDQB&RPPXQLW\B6XUYH\��$&6����[��

86'$� ����� ³6RLO 6XUYH\ RI 6LVNL\RX &RXQW\ &DOLIRUQLD &HQWUDO 3DUW�´

²²²� ����� ³6& 9LHZ E\ 1DPH�´ KWWSV���VRLOVHULHV�VF�HJRY�XVGD�JRY�VFQDPH�DVS[��

8�6� )RUHVW 6HUYLFH �86)6�� ����� ³/RZHU 6FRWW (FRV\VWHP $QDO\VLV .ODPDWK 1DWLRQDO )RUHVW
6FRWW 5LYHU 5DQJHU 'LVWULFW�SGI�´

9DQ .LUN� 5REHUW:�� DQG 6HWK:� 1DPDQ� ����� ³5HODWLYH HIIHFWV RI FOLPDWH DQG ZDWHU XVH RQ EDVH�
IORZ WUHQGV LQ WKH ORZHU .ODPDWK %DVLQ�´ -RXUQDO RI WKH $PHULFDQ :DWHU 5HVRXUFHV $VVRFLDWLRQ ��
���� ����±��� KWWSV���GRL�RUJ���������M����������������������[�

:DJQHU� '�/�� DQG *�-� 6DXFHGR� ����� ³*HRORJLF PDS RI WKH :HHG TXDGUDQJOH� &DOLIRUQLD� ������
����´ &DOLIRUQLD 'LYLVLRQ RI 0LQHV� *HRORJ\� KWWSV���QJPGE�XVJV�JRY�3URGHVF�SURGGHVFB����KWP�

:KHDWRQ� -�0�� 6�1� %HQQHWW� 1� %RXZHV� -�'� 0DHVWDV� DQG 6�0� �(GLWRUV� 6KDKYHUGLDQ� �����
³/RZ�7HFK 3URFHVV�%DVHG 5HVWRUDWLRQ RI 5LYHUVFDSHV� 'HVLJQ 0DQXDO� 9HUVLRQ ����´ ���� KWWS�
��ORZWHFKSEU�UHVWRUDWLRQ�XVX�HGX�PDQXDO�

<RNHO� (� 6KDUL . :LWPRUH� % 6WDSOHWRQ� & *LOPRUH� DQG 0 0 3ROORFN� ����� ³6FRWW 5LYHU %HDYHU
'DP $QDORJXH &RKR 6DOPRQ +DELWDW 5HVWRUDWLRQ 3URJUDP ���� 0RQLWRULQJ 5HSRUW�´ KWWSV���ZZZ�
VFRWWULYHUZDWHUVKHGFRXQFLO�FRP�VFRWW�ULYHU�EHDYHU�GDP�DQDORJXH�FRK�
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Appendix 1-A Scott River Valley Communication and 
Engagement Plan 
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x ³7KH�JURXQGZDWHU�VXVWDLQDELOLW\�DJHQF\�VKDOO�HQFRXUDJH�WKH�DFWLYH�LQYROYHPHQW�RI�
GLYHUVH�VRFLDO��FXOWXUDO��DQG�HFRQRPLF�HOHPHQWV�RI�WKH�SRSXODWLRQ�ZLWKLQ�WKH�JURXQGZDWHU�
EDVLQ�SULRU�WR�DQG�GXULQJ�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�JURXQGZDWHU�
VXVWDLQDELOLW\�SODQ�´��&DOLIRUQLD�:DWHU�&RGH�6HFWLRQ���������D���

x ³7KH�JURXQGZDWHU�VXVWDLQDELOLW\�DJHQF\�VKDOO�FRQVLGHU�WKH�LQWHUHVWV�RI�DOO�EHQHILFLDO�XVHV�
DQG�XVHUV�RI�JURXQGZDWHU�´��&DOLIRUQLD�:DWHU�&RGH�6HFWLRQ����������

�
7R�KHOS�JXLGH�WKH�SURFHVV�RI�LGHQWLI\LQJ�DQG�HQJDJLQJ�ORFDO�VWDNHKROGHUV��6*0$�OLVWV�DOO�WKH�
EHQHILFLDO�XVHUV�RI�JURXQGZDWHU�ZKRVH�LQWHUHVWV�WKH�*6$�PXVW�FRQVLGHU���

x $JULFXOWXUDO�XVHUV�RI�ZDWHU�
x 'RPHVWLF�ZHOO�RZQHUV�
x 0XQLFLSDO�ZHOO�RSHUDWRUV�
x 3XEOLF�ZDWHU�V\VWHPV�
x /DQG�XVH�SODQQLQJ�DJHQFLHV�
x (QYLURQPHQWDO�XVHUV�RI�JURXQGZDWHU�
x 6XUIDFH�ZDWHU�XVHUV�

�
��&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��������'UDIW�±�%HVW�0DQDJHPHQW�3UDFWLFHV�IRU�WKH�6XVWDLQDEOH�
0DQDJHPHQW�RI�*URXQGZDWHU��6XVWDLQDEOH�0DQDJHPHQW�&ULWHULD�%03��
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x 7KH�IHGHUDO�JRYHUQPHQW�
x &DOLIRUQLD�1DWLYH�$PHULFDQ�7ULEHV�
x 'LVDGYDQWDJHG�FRPPXQLWLHV��LQFOXGLQJ�WKRVH�VHUYHG�E\�SULYDWH�GRPHVWLF�ZHOOV�RU�VPDOO�

FRPPXQLW\�ZDWHU�V\VWHPV��
x (QWLWLHV�OLVWHG�LQ�6HFWLRQ��������WKDW�DUH�PRQLWRULQJ�DQG�UHSRUWLQJ�JURXQGZDWHU�HOHYDWLRQV�

LQ�DOO�RU�SDUW�RI�D�JURXQGZDWHU�EDVLQ�PDQDJHG�E\�WKH�JURXQGZDWHU�VXVWDLQDELOLW\�DJHQF\�

':5�ZLOO�HYDOXDWH�DQG�DSSURYH�RU�GLVDSSURYH�*63V�ZLWKLQ�WZR�\HDUV�RI�VXEPLVVLRQ��2QFH�
DSSURYHG��*63V�ZLOO�EH�UH�HYDOXDWHG�E\�':5�IRU�SURJUHVV�HYHU\�ILYH�\HDUV��/RFDO�*6$V�KDYH����
\HDUV�WR�GHPRQVWUDWH�IXOO�VXVWDLQDELOLW\��
�
3ODQ�*RDOV�DQG�2EMHFWLYHV�
$V�D�WRRO�WR�DVVLVW�WKH�6LVNL\RX�&RXQW\�*6$�LQ�PHHWLQJ�6*0$¶V�VWDNHKROGHU�FRPPXQLFDWLRQ�
DQG�HQJDJHPHQW�UHTXLUHPHQWV��WKLV�SODQ�ZLOO��

x 3URYLGH�WKH�*6$��$GYLVRU\�&RPPLWWHH��FRPPXQLW\�OHDGHUV�DQG�RWKHU�EHQHILFLDO�XVHUV�D�
URDGPDS�WR�HQVXUH�EURDG�XQGHUVWDQGLQJ�DQG�FRQVLVWHQW�PHVVDJLQJ�RI�6*0$�UHTXLUHPHQWV��

x )RVWHU�LQIRUPDWLRQ�VKDULQJ��FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ��DQG�RSSRUWXQLWLHV�IRU�
VWDNHKROGHUV�WR�KDYH�PHDQLQJIXO�LQSXW�RQ�WKH�*6$�GHFLVLRQ�PDNLQJ�SURFHVV�

x 3URYLGH�UHDVRQDEOH�RSSRUWXQLWLHV�IRU�LQWHUHVWHG�VWDNHKROGHUV�WR�UHFHLYH�DQG�XQGHUVWDQG�WKH�
WHFKQLFDO�JURXQGZDWHU�LQIRUPDWLRQ�GHYHORSHG�DV�SDUW�RI�WKH�*63�SURFHVV�

x (QVXUH�D�FROODERUDWLYH�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�SURFHVV�WKDW�LV�ZLGHO\�VHHQ�
LQ�WKH�FRPPXQLW\�DV�IDLU�DQG�UHVSHFWIXO�WR�WKH�UDQJH�RI�LQWHUHVWHG�RU�DIIHFWHG�VWDNHKROGHUV�

x $VVLVW�WKH�*6$�LQ�PHHWLQJ�DOO�6*0$�FRPPXQLFDWLRQ�DQG�HQJDJHPHQW�UHTXLUHPHQWV�
�
6SHFLILF�REMHFWLYHV�WKDW�ZLOO�KHOS�WKH�*6$�DFKLHYH�WKHVH�RYHUDUFKLQJ�JRDOV�LQFOXGH�WKH�IROORZLQJ��

x (GXFDWH�VWDNHKROGHUV�RQ��
- ,PSRUWDQW�6*0$�UHTXLUHPHQWV��HYHQWV�DQG�PLOHVWRQHV�
- 7KH�UROH��DXWKRULWLHV�DQG�UHVSRQVLELOLWLHV�RI�WKH�ORFDO�*6$�LQ�6LVNL\RX�&RXQW\�
- 7KH�$GYLVRU\�&RPPLWWHH¶V�UROH�DQG�KRZ�WKH�SXEOLF�FDQ�VWD\�LQIRUPHG�RU�LQYROYHG�
- 7KH�EHQHILWV�RI�KDYLQJ�D�WHFKQLFDOO\�UREXVW�DQG�EURDGO\�VXSSRUWHG�*63�
- 3RWHQWLDO�FKDQJHV�WR�JURXQGZDWHU�PRQLWRULQJ�DQG�PDQDJHPHQW�XQGHU�6*0$�
- +RZ�WKH�LQWHUHVWV�RI�EHQHILFLDO�XVHV�DQG�XVHUV�ZLOO�EH�FRQVLGHUHG�XQGHU�6*0$�

x 'HYHORS�VWUDWHJLHV�DQG�FRPPXQLFDWLRQ�PHFKDQLVPV�IRU�REWDLQLQJ�EURDG�VWDNHKROGHU�LQSXW�
DQG�IHHGEDFN�WKDW�LQIRUPV�*63�GHYHORSPHQW�

x &RRUGLQDWH�RXWUHDFK�DQG�HQJDJHPHQW�DFWLYLWLHV�WKDW�IRVWHU�LQIRUPDWLRQ�VKDULQJ��UDLVH�
DZDUHQHVV�DQG�HQFRXUDJH�SXEOLF�HQJDJHPHQW�LQ�6*0$�

x (QVXUH�WKH�QHHGV��LQWHUHVWV�DQG�SHUVSHFWLYHV�RI�DOO�EHQHILFLDO�XVHV�DQG�XVHUV�DUH�LGHQWLILHG��
GRFXPHQWHG�DQG�FRQVLGHUHG�E\�WKH�'LVWULFW�%RDUG��

x 6XSSRUW�ORFDO�EHQHILFLDO�XVHUV�WR�LGHQWLI\��SUHHPSW�RU�RWKHUZLVH�SURDFWLYHO\�DGGUHVV�DQG�
UHVROYH�GLIIHUHQW�SHUVSHFWLYHV�RU�FRQIOLFWV�RYHU�JURXQGZDWHU�XVH�DQG�PDQDJHPHQW�

x 7UDFN�DOO�LQSXW�UHFHLYHG�E\�EHQHILFLDO�XVHUV�GXULQJ�WKH�*63�GHYHORSPHQW�SURFHVV�DQG�
GRFXPHQW�'LVWULFW�%RDUG��*6$�%RDUG��UHVSRQVHV�DV�LQSXW�LV�FRQVLGHUHG�

x 'HYHORS�VWUDWHJLHV�DQG�FRPPXQLFDWLRQ�PHFKDQLVPV�IRU�ORQJ�WHUP�*63�LPSOHPHQWDWLRQ�
�

��(QWLWLHV�WKDW�PD\�DVVXPH�UHVSRQVLELOLW\�IRU�PRQLWRULQJ�DQG�UHSRUWLQJ�JURXQGZDWHU�HOHYDWLRQV�LQ�DOO�RU�D�SDUW�RI�D�
EDVLQ�RU�VXEEDVLQ�LQ�DFFRUGDQFH�ZLWK�WKLV�VHFWLRQ�DUH�OLVWHG�KHUH��
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6*0$�,PSOHPHQWDWLRQ�LQ�6LVNL\RX�&RXQW\��
,Q�6LVNL\RX�&RXQW\�6*0$�LPSOHPHQWDWLRQ�EHJDQ�ZLWK�WKH�IRUPDWLRQ�RI�D�ORFDO�*6$�DQG�
FRQWLQXHV�WKURXJK�D�FROODERUDWLYH�SURFHVV�WKDW�SURYLGHV�UHJXODU�RSSRUWXQLWLHV�IRU�SXEOLF�LQSXW���
�
*URXQGZDWHU�6XVWDLQDELOLW\�$JHQF\�)RUPDWLRQ�
7KH�*URXQGZDWHU�6XVWDLQDELOLW\�$JHQF\��*6$��IRU�WKH�6FRWW�9DOOH\�*URXQGZDWHU�%DVLQ�LV�WKH�
6LVNL\RX�&RXQW\�)ORRG�&RQWURO�DQG�:DWHU�&RQVHUYDWLRQ�'LVWULFW��'LVWULFW���7KH�6LVNL\RX�&RXQW\�
%RDUG�RI�6XSHUYLVRUV�VLWV�DV�WKH�'LVWULFW�%RDUG�DQG�KROGV�WKHLU�'LVWULFW�PHHWLQJV�GXULQJ�WKH�
UHJXODUO\�VFKHGXOHG�&RXQW\�%RDUG�RI�6XSHUYLVRUV�PHHWLQJV��7KH�'LVWULFW�LV�WKH�RQO\�HOLJLEOH�ORFDO�
DJHQF\�ZLWK�MXULVGLFWLRQ�RYHU�WKH�HQWLUHW\�RI�WKH�%XWWH��6FRWW�DQG�6KDVWD�9DOOH\�JURXQGZDWHU�
EDVLQV��(DUO\�LQ�WKH�6*0$�LPSOHPHQWDWLRQ�SURFHVV��'LVWULFW�VWDII�FRQGXFWHG�FRXQW\ZLGH�
VWDNHKROGHU�ZRUNVKRSV�DQG�JDUQHUHG�VXSSRUW�WR�VHUYH�DV�WKH�*6$�IRU�DOO�WKUHH�RI�WKHVH�
JURXQGZDWHU�EDVLQV�LQ�WKH�FRXQW\��HDFK�RI�ZKLFK�PXVW�FRPSO\�ZLWK�6*0$��,Q�LWV�FDSDFLW\�DV�WKH�
*6$��WKH�'LVWULFW�ZLOO�VROLFLW�DQG�FRQVLGHU�IHHGEDFN�RQ�6*0$�UHODWHG�LVVXHV�IURP�WKH�SXEOLF��
DQG�VHUYH�DV�WKH�ILQDO�GHFLVLRQ�PDNHU�LQ�WKH�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�SURFHVV��7KH�
6LVNL\RX�&RXQW\�%RDUG�RI�6XSHUYLVRUV�DOVR�VHUYHV�DV�D�PHPEHU�RI�WKH�7XOHODNH�*6$��DORQJ�ZLWK�
7XOHODNH�,UULJDWLRQ�'LVWULFW��0RGRF�&RXQW\��DQG�WKH�&LW\�RI�7XOHODNH��
�
7HFKQLFDO�6XSSRUW�
3UHSDUDWLRQ�RI�D�*63�LV�D�FRPSOH[�SURFHVV�WKDW�UHTXLUHV�FRQVLGHUDEOH�UHVHDUFK��GLVFXVVLRQ�DQG�
GHOLEHUDWLRQ�EHIRUH�DGRSWLRQ��7KH�*6$�VHFXUHG�D�':5�6XVWDLQDEOH�*URXQGZDWHU�0DQDJHPHQW�
*UDQW�3URJUDP�3URSRVLWLRQ����JUDQW�WR�VXSSRUW�WKLV�FROODERUDWLYH�6*0$�HIIRUW���7KLV�JUDQW�
HQDEOHG�FRQWUDFWLQJ�RI�D�WHFKQLFDO�FRQVXOWLQJ�WHDP��/DUU\�:DONHU�$VVRFLDWHV��WR�GUDIW�WKH�*63��
FRQGXFW�VFLHQWLILF�VWXGLHV��DQG�EXLOG�D�JURXQGZDWHU�PRQLWRULQJ�QHWZRUN�LQ�HDFK�EDVLQ�WR�LQIRUP�
*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ��7KH�WHFKQLFDO�FRQVXOWLQJ�WHDP�ZLOO�ZRUN�ZLWK�*6$�VWDII�
DQG�$GYLVRU\�&RPPLWWHH�PHPEHUV�WR�RXWUHDFK��QHWZRUN��DQG�GLVFXVV�ZLWK�VWDNHKROGHUV�LQ�WKH�
EDVLQ�UHJDUGLQJ�DYDLODEOH�WHFKQLFDO�LQIRUPDWLRQ��VWXGLHV�DQG�GDWD�JDWKHULQJ�WKDW�ZRXOG�EH�
EHQHILFLDO�IRU�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ��,QWHUDFWLRQ�EHWZHHQ�VWDNHKROGHUV�DQG�WKH�
WHFKQLFDO�FRQVXOWLQJ�WHDP�ZLOO�EH�YDOXDEOH�IRU�VXEVWDQWLYH�DQG�H[WHQVLYH�LQSXW�LQWR�WKH�*63��
�
)DFLOLWDWLRQ�6XSSRUW�
7KH�*6$�DOVR�OHYHUDJHG�IXQGV�IURP�':5¶V�)DFLOLWDWLRQ�6XSSRUW�6HUYLFHV�3URJUDP�WR�VHFXUH�
LPSDUWLDO�IDFLOLWDWLRQ�VHUYLFHV�RI�WKH�6DFUDPHQWR�6WDWH�8QLYHUVLW\�&RQVHQVXV�DQG�&ROODERUDWLRQ�
3URJUDP��&&3���&&3�LQLWLDOO\�FRQGXFWHG�D�FRXQW\ZLGH�VLWXDWLRQ�DVVHVVPHQW�LQ�RUGHU�WR�JDLQ�
LQVLJKW�DQG�XQGHUVWDQGLQJ�RI�WKH�UDQJH�RI�LVVXHV��SHUVSHFWLYHV�DQG�LQWHUHVWV�RQ�JURXQGZDWHU�
SODQQLQJ�KHOG�E\�GLIIHUHQW�VWDNHKROGHUV�DFURVV�6LVNL\RX�&RXQW\��$V�WKH�*63�LV�GHYHORSHG��&&3�
ZLOO�FRQWLQXH�WR�VXSSRUW�WKH�'LVWULFW¶V�HIIRUWV�WR�HQJDJH�VWDNHKROGHUV��WULEHV�DQG�WKH�ZLGHU�SXEOLF�
DW�DGYLVRU\��SXEOLF�DQG��DV�QHHGHG��VSHFLDO�PHHWLQJV��&RQWLQXDWLRQ�RI�IDFLOLWDWLRQ�VXSSRUW�SRVW�
*63�VXEPLWWDO�WR�':5�LV�FRQWLQJHQW�RQ�DYDLODEOH�IXQGLQJ�DQG�LI�WKH�XVH�RI�LPSDUWLDO�IDFLOLWDWLRQ�
VHUYLFHV�DUH�VWLOO�FRQVLGHUHG�QHFHVVDU\�RU�ZDUUDQWHG�E\�'LVWULFW�%RDUG�DQG�VWDII��$GYLVRU\�
&RPPLWWHHV�DQG�RWKHU�LQWHUHVWHG�SDUWLHV��

�
��3URSRVLWLRQ����3URS����RU�WKH�:DWHU�4XDOLW\��6XSSO\��DQG�,QIUDVWUXFWXUH�,PSURYHPHQW�$FW�RI������DXWKRUL]HG��������
ELOOLRQ�LQ�JHQHUDO�REOLJDWLRQ�ERQGV�IRU�ZDWHU�SURMHFWV�LQFOXGLQJ�VXUIDFH�DQG�JURXQGZDWHU�VWRUDJH��HFRV\VWHP�DQG�ZDWHUVKHG�
SURWHFWLRQ�DQG�UHVWRUDWLRQ��DQG�GULQNLQJ�ZDWHU�SURWHFWLRQ��
��$W�D�ODWHU�GDWH��DGGLWLRQDO�JUDQW�VRXUFHV�PD\�EH�DGGHG��H�J��3URSRVLWLRQ����IXQGV���
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*6$�'HFLVLRQ�0DNLQJ�
7KH�'LVWULFW�%RDUG��LQ�LWV�FDSDFLW\�DV�WKH�ILQDO�GHFLVLRQ�PDNHU�LQ�WKH�*63�SURFHVV��ZLOO��

x 5HYLHZ�DQG�RIIHU�IHHGEDFN�RQ�WHFKQLFDO�GDWD��GRFXPHQWDWLRQ��SUHVHQWDWLRQV��DQG�RWKHU�
DSSURSULDWH�LWHPV�DV�LW�SHUWDLQV�WR�6*0$�DQG�GHYHORSPHQW�RI�WKH�*63�

x 5HYLHZ�DQG�PDNH�UHFRPPHQGDWLRQV�RQ�DSSURSULDWH�VWXGLHV��PRGHOV��SURMHFWV��DQG�RWKHU�
WHFKQLFDO�QHHGV�WKDW�SURYLGH�DGGLWLRQDO�*63�UHODWHG�LQIRUPDWLRQ�

x ,GHQWLI\�DQG�PDNH�UHFRPPHQGDWLRQV�RQ�SURSRVHG�JURXQGZDWHU�PDQDJHPHQW�JRDOV��
REMHFWLYHV�DQG�VWUDWHJLHV�VSHFLILF�WR�WKH�*63�

x 3URYLGH�FRPPHQWV��UHFRPPHQGDWLRQV��RU�VXJJHVWLRQV�RQ�SURIHVVLRQDO�FRQVXOWDQWV��RU�
WHFKQLFDO�H[SHUWV��EHLQJ�FRQVLGHUHG�WR�VXSSRUW�ORFDO�6*0$�LPSOHPHQWDWLRQ�

x ,GHQWLI\�DQG�UHYLHZ�JUDQW�RU�IXQGLQJ�RSSRUWXQLWLHV�WKDW�ZRXOG�SURYLGH�ILQDQFLDO�VXSSRUW�
IRU�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�

x +HDU�DQG�RIIHU�IHHGEDFN�RQ�*63�UHODWHG�SUHVHQWDWLRQV�E\�RUJDQL]DWLRQV��FRPSDQLHV��
FRQVXOWDQWV��RU�RWKHU�QHFHVVDU\�LQGLYLGXDOV�RU�HQWLWLHV�

�
*6$�VWDII��ZLWK�VXSSRUW�IURP�LWV�WHFKQLFDO�DQG�IDFLOLWDWLRQ�FRQVXOWDQWV��PDLQWDLQV�D�VFKHGXOH�WKDW�
JXLGHV�WKH�FROODERUDWLYH�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�SURFHVV��VHH�µ3KDVHV�RI�
*URXQGZDWHU�6XVWDLQDELOLW\�'HYHORSPHQW¶�EHORZ���7KH�VFKHGXOH�LV�GHVLJQHG�WR�LQWHJUDWH�WKH�
VRFLDO�DQG�WHFKQLFDO�HOHPHQWV�RI�JURXQGZDWHU�PDQDJHPHQW�SODQQLQJ��IDFLOLWDWH�DQ�RSHQ�DQG�
WUDQVSDUHQW�VWDNHKROGHU�HQJDJHPHQW�SURFHVV��DQG�SURYLGH�D�ZLGH�UDQJH�RI�XVHIXO�LQIRUPDWLRQ�WKDW�
LQIRUPV�*6$�GHFLVLRQ�PDNLQJ�����
�
7KH�'LVWULFW�%RDUG�ZLOO�FRQVLGHU�UHFRPPHQGDWLRQV�IURP�D�IRUPDOO\�HVWDEOLVKHG�$GYLVRU\�
&RPPLWWHH��GHVFULEHG�EHORZ��RI�GLYHUVH�VWDNHKROGHU�LQWHUHVWV�ZKHQ�PDNLQJ�6*0$�GHFLVLRQV��,I�
WKH�'LVWULFW�%RDUG�GRHV�QRW�DJUHH�ZLWK�FRPPLWWHH�UHFRPPHQGDWLRQV�RU�RWKHU�LQSXW��LW�VKDOO��DV�
SDUW�RI�WKH�SURFHVV�RI�WUDFNLQJ�DQG�UHVSRQGLQJ�WR�LQSXW�UHFHLYHG�GXULQJ�WKH�*63�GHYHORSPHQW�
SURFHVV��VWDWH�WKH�UHDVRQV�IRU�LWV�GHFLVLRQ��
�

)LJXUH����)UDPHZRUN�IRU�6WDNHKROGHU�&RPPXQLFDWLRQ�DQG�(QJDJHPHQW�

�

Local Groundwater Sustainability Agency
(Siskiyou County Flood Control and Water Conservation District)

Shasta Valley 
Advisory 

Committee

Scott Valley 
Advisory 

Committee

Butte Valley 
Advisory 

Committee

Tribal 
Engagement

Engagement with the Wider Siskiyou County Community
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6WDNHKROGHU�$GYLVRU\�&RPPLWWHH�
7KH�'LVWULFW�%RDUG�HVWDEOLVKHG�WKH�6FRWW�9DOOH\�*URXQGZDWHU�%DVLQ�$GYLVRU\�&RPPLWWHH�
�$GYLVRU\�&RPPLWWHH��DV�D�PHFKDQLVP�WR�VHFXUH�ORFDO�NQRZOHGJH�DQG�LQVLJKWV�DV�WKH�*63�LV�
GHYHORSHG��,Q�LWV�DGYLVRU\�UROH��WKH�FRPPLWWHH�ZLOO�UHYLHZ�GUDIW�DQG�ILQDO�GRFXPHQWV�SUHSDUHG�E\�
WKH�6*0$�WHFKQLFDO�WHDP�DQG�SURYLGH�WKH�*6$�ZLWK�LQSXW�DQG�UHFRPPHQGDWLRQV��&RQVHQVXV�
EXLOGLQJ�LV�D�IRXQGDWLRQDO�SULQFLSOH�RI�DOO�FRPPLWWHH�GLVFXVVLRQV��DQG�WKH�JURXS¶V�PHPEHUVKLS�LV�
LQWHQGHG�WR�UHIOHFW�WKH�GLYHUVLW\�RI�EHQHILFLDO�JURXQGZDWHU�XVHUV�RI�6FRWW�9DOOH\��6HH�$SSHQGL[�,�
±�$GYLVRU\�&RPPLWWHH�PHPEHUVKLS��VHH�DOVR�6FRWW�9DOOH\�$GYLVRU\�&RPPLWWHH�&KDUWHU����
�
$GYLVRU\�&RPPLWWHH�*RDOV�

x :RUN�FROODERUDWLYHO\�DQG�WUDQVSDUHQWO\�ZLWK�RWKHU�PHPEHUV�WR�LGHQWLI\�FRPPRQ�JRDOV��
IRVWHU�PXWXDO�XQGHUVWDQGLQJ��DQG�SURYLGH�FRQVHQVXV�UHFRPPHQGDWLRQV�WR�WKH�'LVWULFW�
%RDUG�WKDW�KHOS�WKH�'LVWULFW�GHYHORS�D�ORFDOO\�LQIRUPHG�DQG�EURDGO\�VXSSRUWHG�*63�

x 'HYHORS�D�FRPPRQ�XQGHUVWDQGLQJ�RI�DOO�H[LVWLQJ�JURXQGZDWHU�UHVRXUFHV�DQG�
JURXQGZDWHU�VXUIDFH�ZDWHU�LQWHUDFWLRQ�LQ�WKH�6FRWW�9DOOH\�JURXQGZDWHU�EDVLQ�

x 6ROLFLW�DQG�LQFRUSRUDWH�FRPPXQLW\�DQG�VWDNHKROGHU�LQWHUHVWV�LQWR�FRPPLWWHH�GLVFXVVLRQV�
DQG�HPHUJLQJ�FRPPLWWHH�UHFRPPHQGDWLRQV�

x &RQVLGHU�DQG�LQWHJUDWH�VFLHQFH��DV�JXLGHG�DQG�ZLWK�VXSSRUW�IURP�WKH�'LVWULFW¶V�TXDOLILHG�
VFLHQWLILF�FRQVXOWDQWV��ZKHQ�UHYLHZLQJ�DQG�FRPPHQWLQJ�RQ�*63�GHYHORSPHQW�DQG�
LPSOHPHQWDWLRQ�

x &ROODERUDWH�LQ�JRRG�IDLWK�WR�DFKLHYH�FRQVHQVXV�UHFRPPHQGDWLRQV��DQG�WR�WKH�H[WHQW�
FRQVHQVXV�FDQQRW�EH�DFKLHYHG��VKDUH�ZLWK�WKH�'LVWULFW�%RDUG�PLQRULW\�YLHZSRLQWV�DV�ZHOO�

x 3URYLGH�VXSSRUW�WR�WKH�*6$�UHJDUGLQJ�LPSOHPHQWDWLRQ�DFWLRQV�VHW�IRUWK�LQ�WKH�*63�
�
&RPPLWWHH�0HPEHU�5ROHV��

x 5HYLHZ�DQG�RIIHU�IHHGEDFN�RQ�WHFKQLFDO�GDWD��GRFXPHQWDWLRQ��SUHVHQWDWLRQV��DQG�RWKHU�
DSSURSULDWH�LWHPV�DV�LW�SHUWDLQV�WR�6*0$�DQG�WKH�GHYHORSPHQW�RI�WKH�*63�

x 5HYLHZ�DQG�PDNH�UHFRPPHQGDWLRQV�RQ�DSSURSULDWH�VWXGLHV��PRGHOV��SURMHFWV��DQG�RWKHU�
WHFKQLFDO�QHHGV�WKDW�ZLOO�DLG�LQ�GHYHORSLQJ�DGGLWLRQDO�LQIRUPDWLRQ�LQ�UHODWLRQ�WR�WKH�*63�

x ,GHQWLI\�DQG�PDNH�UHFRPPHQGDWLRQV�RQ�SURSRVHG�JURXQGZDWHU�PDQDJHPHQW�JRDOV��
REMHFWLYHV�DQG�VWUDWHJLHV�VSHFLILF�WR�WKH�*63�

x 3URYLGH�FRPPHQWV��UHFRPPHQGDWLRQV��RU�VXJJHVWLRQV�RQ�SURIHVVLRQDO�FRQVXOWDQWV��RU�
WHFKQLFDO�H[SHUWV��EHLQJ�FRQVLGHUHG�E\�WKH�'LVWULFW�%RDUG�

x ,GHQWLI\�DQG�UHYLHZ�JUDQW�RU�IXQGLQJ�RSSRUWXQLWLHV�WKDW�ZRXOG�SURYLGH�ILQDQFLDO�VXSSRUW�
IRU�*63�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�

x +HDU�DQG�RIIHU�IHHGEDFN�RQ�SUHVHQWDWLRQV�E\�RUJDQL]DWLRQV��FRPSDQLHV��FRQVXOWDQWV��RU�
RWKHU�QHFHVVDU\�LQGLYLGXDOV�RU�HQWLWLHV�UHJDUGLQJ�WKH�*63�

�
7ULEDO�(QJDJHPHQW�
7R�IRVWHU�PHDQLQJIXO�HQJDJHPHQW�ZLWK�1DWLYH�$PHULFDQ�7ULEHV��WKH�*6$�ZLOO�PDLQWDLQ�D�
JRYHUQPHQW�WR�JRYHUQPHQW�UHODWLRQVKLS�ZLWK�DQ\�WULEH�LQ�6LVNL\RX�&RXQW\�RU�WKH�ODUJHU�.ODPDWK�
5LYHU�ZDWHUVKHG�ZKLFK�H[SUHVVHV�LQWHUHVW�LQ�6*0$��,Q�DGGLWLRQ��WKH�*6$�KDV�DSSRLQWHG�D�WULEDO�
UHSUHVHQWDWLYH�WR�WKH�$GYLVRU\�&RPPLWWHHV�IRU�WKH�6KDVWD�9DOOH\��6FRWW�9DOOH\�DQG�%XWWH�9DOOH\�
JURXQGZDWHU�EDVLQV��7ULEDO�UHSUHVHQWDWLRQ�RQ�WKHVH�FRPPLWWHHV�LV�EDVHG�RQ�PXOWLSOH�IDFWRUV��
LQFOXGLQJ�FXOWXUDO�UHODWLRQVKLS�WR�WKH�DUHD��DQFHVWUDO�WHUULWRU\�DQG�ODQG�KHOG�LQ�WUXVW�RU�UHVHUYDWLRQ�
ZLWKLQ�D�JLYHQ�EDVLQ��7KH�*6$�KDV�EHJXQ�GHYHORSLQJ�FRPPXQLFDWLRQ�SURWRFROV�DQG�FRRUGLQDWLRQ�
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DJUHHPHQWV�ZLWK�WULEHV�ZKR�KDYH�YRLFHG�LQWHUHVW�LQ�6*0$��,QGLYLGXDO�WULEHV�DUH�UHFRJQL]HG�DV�
VRYHUHLJQ�WULEDO�QDWLRQV��QR�RQH�WULEH�UHSUHVHQWV�DQRWKHU��,Q�6FRWW�9DOOH\��WKH�4XDUW]�9DOOH\�7ULEH�
LV�UHSUHVHQWHG�RQ�WKH�ORFDO�6*0$�$GYLVRU\�&RPPLWWHH���
�
&RPPXQLW\�,QYROYHPHQW�
7R�HQVXUH�EURDG�SXEOLF�DZDUHQHVV�DQG�LQYROYHPHQW�DV�WKH�*63�LV�GHYHORSHG��WKH�*6$�KDV�WDVNHG�
$GYLVRU\�&RPPLWWHH�PHPEHUV�WR�DFW�DV�OLDLVRQV�WR�HGXFDWH��LQIRUP�DQG�VROLFLW�LQSXW�IURP�WKH�
ZLGHU�ORFDO�FRPPXQLW\�WKURXJKRXW�WKH�FROODERUDWLYH�SURFHVV��.H\�PHHWLQJV�DQG�PLOHVWRQHV�
GXULQJ�WKH�SURFHVV�LQ�ZKLFK�WKH�JHQHUDO�SXEOLF�LV�HQFRXUDJHG�WR�DWWHQG�DQG�SURYLGH�IHHGEDFN�RQ�
GUDIW�*63�FRQWHQW�RU�RWKHU�6*0$�UHODWHG�LVVXHV�LQFOXGH��EXW�DUH�QRW�QHFHVVDULO\�OLPLWHG�WR���

x %L�PRQWKO\�$GYLVRU\�&RPPLWWHH�PHHWLQJV�ZKHQ�GUDIW�*63�VHFWLRQV�DUH�LQWURGXFHG��
GLVFXVVHG�RU�HYDOXDWHG�E\�PHPEHUV�

x $GYLVRU\�&RPPLWWHH�HQJDJHPHQW�ZLWK�FRQVWLWXHQWV��ZLWK�VXSSRUW�DV�QHHGHG�IURP�*6$�
VWDII��GXULQJ�UHODWHG�PHHWLQJV��HYHQWV��DQG�GLVFXVVLRQV�E\�PHPEHUV��

x 6WDNHKROGHU�PHHWLQJV�OHG�E\�*6$�VWDII�ZLWK�SDUWLFLSDWLRQ�IURP�$GYLVRU\�&RPPLWWHH�
PHPEHUV��7HFKQLFDO�&RQVXOWLQJ�7HDP�PHPEHUV�DQG�RU�)DFLOLWDWLRQ�6XSSRUW�6HUYLFHV�

x 3XEOLF�FRPPHQW�SHULRGV�ZKHQ�GUDIW�*63�VHFWLRQV�DUH�PDGH�DYDLODEOH�IRU�UHYLHZ��
x 5HJXODUO\�VFKHGXOHG�'LVWULFW�%RDUG�PHHWLQJV��
x 6SHFLDO�PHHWLQJV�WKDW�DUH�VFKHGXOHG��QRWLFHG�LQ�DGYDQFH�DQG�RSHQ�WR�WKH�SXEOLF�

�
$W�NH\�LQWHUYDOV�GXULQJ�*63�GHYHORSPHQW��WKH�*6$�ZLOO�KROG�SXEOLF�PHHWLQJV�LQ�RUGHU�WR�VKDUH�
LQIRUPDWLRQ��UHVSRQG�WR�TXHVWLRQV�RU�FRQFHUQV�DERXW�6*0$��DQG�VROLFLW�LQSXW�IURP�WKH�ZLGHU�
FRPPXQLW\��,QWHUHVWHG�SDUWLHV�FDQ�DOVR�UHDFK�RXW�WR�'LVWULFW�VWDII�DW�DQ\�WLPH�WR�VKDUH�DQG�GLVFXVV�
VSHFLILF�HOHPHQWV�RI�WKH�*63�RU�6*0$�LQ�JHQHUDO���
�
%URZQ�$FW�&RPSOLDQFH�
$OO�'LVWULFW�%RDUG�DQG�$GYLVRU\�&RPPLWWHH�PHHWLQJV�ZLOO�RSHUDWH�LQ�FRPSOLDQFH�ZLWK�WKH�5DOSK�
0��%URZQ�$FW���%URZQ�$FW���(DFK�ZLOO�EH�QRWLFHG�DQG�DJHQGDV�SRVWHG�LQ�DGYDQFH��0HHWLQJV�DUH�
RSHQ�WR�WKH�SXEOLF�DQG�DOORZ�SXEOLF�FRPPHQW��7KH�*6$�ZLOO�DQQRXQFH�DOO�PHHWLQJV�RQ�LWV�
ZHEVLWH�DQG�WKURXJK�UHJXODU�FRPPXQLFDWLRQ�FKDQQHOV��LQFOXGLQJ�D�6*0$�LQWHUHVWHG�SDUWLHV�OLVW���
�
7DUJHW�$XGLHQFHV��
':5�FUHDWHG�D�VWDNHKROGHU�HQJDJHPHQW�FKDUW�WR�KHOS�*6$V�LGHQWLI\�DQG�HQJDJH�WKH�UDQJH�RI�
EHQHILFLDO�JURXQGZDWHU�XVHUV�LQ�D�ORFDO�EDVLQ�WKDW�PXVW�FRPSO\�ZLWK�6*0$���7DEOH���EHORZ�LV�D�
PRGLILHG�YHUVLRQ�ZKLFK�OLVWV�LGHQWLILHG�VWDNHKROGHU�JURXSV�LQ�WKH�6FRWW�9DOOH\�FRPPXQLW\��
2ULJLQDOO\�GHYHORSHG�E\�*6$�VWDII��WKH�WDEOH�KDV�EHHQ�UHYLHZHG�DQG�LPSURYHG�E\�WKH�6FRWW�
9DOOH\�$GYLVRU\�&RPPLWWHH��,QWHUHVWHG�SDUWLHV�PD\�DOVR�DVVLVW�WKH�*6$�LQ�LGHQWLI\LQJ�DOO�
VWDNHKROGHUV�ZKR�KDYH�DQ�LQWHUHVW�LQ�RU�PD\�EH�DIIHFWHG�E\�6*0$��7KH�WDEOH�PD\�EH�LPSURYHG�
DQG�XSGDWHG�DW�DQ\�WLPH�GXULQJ�WKH�*63�GHYHORSPHQW�RU�LPSOHPHQWDWLRQ�SURFHVV��/LVWHG�JURXSV�
UHSUHVHQW�D�SULRULW\�WDUJHW�DXGLHQFH�IRU�6*0$�UHODWHG�FRPPXQLFDWLRQ�DQG�HQJDJHPHQW���
�
�

�
��7KH�5DOSK�0��%URZQ�$FW��ORFDWHG�DW�&DOLIRUQLD�*RYHUQPHQW�&RGH�������et seq.��LV�DQ�DFW�RI�WKH�&DOLIRUQLD�6WDWH�
/HJLVODWXUH��DXWKRUHG�E\�$VVHPEO\PHPEHU�5DOSK�0��%URZQ�DQG�SDVVHG�LQ�������WKDW�JXDUDQWHHV�WKH�SXEOLF
V�ULJKW�WR�
DWWHQG�DQG�SDUWLFLSDWH�LQ�PHHWLQJV�RI�ORFDO�OHJLVODWLYH�ERGLHV��
��DWR Guidance Document for Groundwater Sustainability Plan: Stakeholder Communication and Engagement.�
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7DEOH����6FRWW�9DOOH\�6WDNHKROGHU�*URXSV�

,QWHUHVW�
*URXS�

(QJDJHPHQW�3XUSRVH� 6FRWW�9DOOH\�*URXSV�

�
*HQHUDO�3XEOLF�

,QIRUP�WR�LPSURYH�SXEOLF�
DZDUHQHVV�RI�VXVWDLQDEOH�
JURXQGZDWHU�PDQDJHPHQW�

�
$OO�EHQHILFLDO�XVHUV�RI�JURXQGZDWHU�

/DQG�8VH� &RQVXOW�DQG�LQYROYH�WR�HQVXUH�
ODQG�XVH�SROLFLHV�DUH�VXSSRUWLQJ�

*63V�

6LVNL\RX�&RXQW\�3ODQQLQJ�&RPPLVVLRQ�

3ULYDWH�8VHUV� ,QIRUP�DQG�LQYROYH�WR�DYRLG�
QHJDWLYH�LPSDFW�WR�WKHVH�XVHUV�

��3ULYDWH�3XPSHUV�
'RPHVWLF�5HVLGHQWLDO�XVHUV�

�
�

8UEDQ�$J�
8VHUV�

�
�

&ROODERUDWH�WR�HQVXUH�
VXVWDLQDEOH�PDQDJHPHQW�RI�

JURXQGZDWHU�

$OO�ORFDO�VFKRRO�GLVWULFWV��QXUVHULHV��
VXUIDFH�ZDWHU�DGMXGLFDWHG�LUULJDWRUV��6FRWW�
9DOOH\�,UULJDWLRQ�'LVWULFW��)DUPHUV�'LWFK��
6LVNL\RX�&RXQW\�&DWWOHPHQ¶V�$VVRFLDWLRQ��
6LVNL\RX�&RXQW\�)DUP�%XUHDX��6LVNL\RX�

5&'�

,QGXVWULDO�
8VHUV�

,QIRUP�DQG�LQYROYH�WR�DYRLG�
QHJDWLYH�LPSDFW�WR�RWKHU�XVHUV�

1RQH�DW�WKLV�WLPH�

�
�

(QYLURQPHQWDO
�(FRV\VWHP�

�
�

,QIRUP�DQG�LQYROYH�WR�VXVWDLQ�D�
YLWDO�HFRV\VWHP��

&DO7URXW��1RUWK�*URXSV�6LHUUD�&OXE��
.ODPDWK�5LYHUNHHSHUV��6FRWW�5LYHU�

:DWHUVKHG�&RXQFLO��6FRWW�5LYHU�:DWHU�
7UXVW��3DFLILF�&RDVW�)HGHUDWLRQ�RI�

)LVKHUPDQ¶V�$VVRFLDWLRQ�

�
(FRQRPLF�

'HYHORSPHQW�

�
,QIRUP�DQG�LQYROYH�WR�VXSSRUW�D�

VWDEOH�HFRQRP\�

6LVNL\RX�&RXQW\�%RDUG�RI�6XSHUYLVRUV��
6LVNL\RX�&RXQW\�)ORRG�&RQWURO�DQG�:DWHU�
&RQVHUYDWLRQ�'LVWULFW��DFWV�DV�ORFDO�*6$���

6LVNL\RX�(FRQRPLF�'HYHORSPHQW��
&KDPEHU�RI�&RPPHUFH¶V�

+XPDQ�5LJKW�
WR�:DWHU�

,QIRUP�DQG�LQYROYH�WR�SURYLGH�
VDIH�DQG�VHFXUH�JURXQGZDWHU�
VXSSOLHV�WR�GLVDGYDQWDJHV�

FRPPXQLWLHV�

&LW\�RI�(WQD��&LW\�RI�)W�-RQHV��*UHHQYLHZ��
&DOODKDQ�

1*26��/RFDO�
$VVRFLDWLRQV��

&OXEV�

,QIRUP��LQYROYH�DQG�FROODERUDWH�
WR�HQVXUH�EDVLQ�VXVWDLQDELOLW\�

6LVNL\RX�&RXQW\�5HDOWRU¶V�$VVRFLDWLRQ��
6LVNL\RX�&RXQW\�:DWHU�8VHUV��/LRQV�

&OXE��5RWDU\�&OXE�RI�6FRWW�9DOOH\��/RFDO�
*UDQJHV�

1DWLYH�
$PHULFDQ�
7ULEHV�

,QIRUP��LQYROYH�DQG�FRQVXOW�
ZLWK�WULEDO�JRYHUQPHQWV��6HH�
':5�(QJDJHPHQW�ZLWK�7ULEDO�

4XDUW]�9DOOH\�7ULEH��.DUXN�7ULEH��<XURN�
7ULEH��6KDVWD�,QGLDQ�1DWLRQ�
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*RYHUQPHQWV�*XLGDQFH�
'RFXPHQW���

6WDWH�/DQG�
0DQDJHPHQW�
RU�$JHQFLHV�

,QIRUP��LQYROYH�DQG�FROODERUDWH�
WR�HQVXUH�EDVLQ�VXVWDLQDELOLW\�

&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�
:LOGOLIH��6WDWH�:DWHU�5HVRXUFHV�&RQWURO�
%RDUG��1RUWK�&RDVW�5HJLRQDO�:DWHU�

4XDOLW\�&RQWURO�%RDUG�

�
)HGHUDO�/DQGV�
RU�$JHQFLHV��

�
,QIRUP��LQYROYH�DQG�FROODERUDWH�
WR�HQVXUH�EDVLQ�VXVWDLQDELOLW\�

86�)RUHVW�6HUYLFH�
%XUHDX�RI�/DQG�0DQDJHPHQW�

&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�
:LOGOLIH��1DWLRQDO�0DULQH�)LVKHULHV�
6HUYLFH��86'$�15&6��86�)LVK�DQG�

:LOGOLIH�6HUYLFH�

,QWHJUDWHG�
:DWHU�

0DQDJHPHQW�

,QIRUP��LQYROYH�DQG�FROODERUDWH�
WR�LPSURYH�UHJLRQDO�

VXVWDLQDELOLW\�

6KDVWD�9DOOH\�6FRWW�9DOOH\��
:DWHUPDVWHU�'LVWULFW��1RUWK�&RDVW�
5HVRXUFH�3DUWQHUVKLS��':5�,5:0�

UHJLRQ��

�
3KDVHV�RI�*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�'HYHORSPHQW�
*63�GHYHORSPHQW�LQ�WKH�6FRWW�9DOOH\�JURXQGZDWHU�EDVLQ�ZLOO�RFFXU�LQ�WKUHH�PDMRU�SKDVHV��ZLWK�
HDFK�SKDVH�RIIHULQJ�VLJQLILFDQW�RSSRUWXQLWLHV�IRU�WKH�SXEOLF�WR�SURYLGH�LQSXW�RQ�GUDIW�PDWHULDO�
GHYHORSHG�DQG�SUHVHQWHG�E\�WKH�*6$¶V�WHFKQLFDO�FRQVXOWDQWV��(DFK�SKDVH�ZLOO�EH�OLQNHG�WR�FRUH�
HOHPHQWV�RI�WKH�*63��LQFOXGLQJ�����,QWURGXFWLRQ�DQG�*URXQGZDWHU�%DVLQ�6HWWLQJ�����6XVWDLQDEOH�
0DQDJHPHQW�&ULWHULD��DQG����3URMHFW�DQG�0DQDJHPHQW�$FWLRQV��'UDIW�HOHPHQWV�RI�WKH�*63�ZLOO�
EH�GHYHORSHG�DQG�VKDUHG�LQ�D�ZD\�WKDW�HQDEOHV�EURDG�VWDNHKROGHU�LQSXW��IRVWHUV�FRQVHQVXV�
EXLOGLQJ��DQG�DGGUHVVHV�WKH�QHHGV�DQG�LQWHUHVWV�RI�EHQHILFLDO�XVHUV�WKURXJKRXW�WKH�EDVLQ��
�
7KH�$GYLVRU\�&RPPLWWHH�ZLOO�VHUYH�DV�WKH�FHQWUDO�IRUXP�ZKHUH�GUDIW�*63�VHFWLRQV�ZLOO�EH�
SUHVHQWHG�DQG�GLVFXVVHG��&RPPLWWHH�PHPEHUV�ZLOO�UHJXODUO\�SURYLGH�LQSXW�DQG�KHOS�WKH�*6$�DQG�
LWV�WHFKQLFDO�WHDP�WR�UHILQH�DQG�LPSURYH�GUDIW�PDWHULDOV��,QWHUHVWHG�SDUWLHV�DUH�DOVR�HQFRXUDJHG�WR�
DWWHQG�DQG�SURYLGH�LQSXW�DW�WKHVH�PHHWLQJV��*63�FKDSWHUV�ZLWK�D�EURDG�OHYHO�RU�HYHQ�FRQVHQVXV�
VXSSRUW�DPRQJ�FRPPLWWHH�PHPEHUV��LQFOXGLQJ�LQSXW�IURP�WULEHV�DQG�LQWHUHVWHG�SDUWLHV��ZLOO�EH�
SUHVHQWHG�WR�WKH�'LVWULFW�%RDUG�IRU�FRQVLGHUDWLRQ�DQG�DSSURYDO��$W�WKLV�VWDJH��WKH�'LVWULFW�%RDUG�
PD\�HLWKHU�DSSURYH�GUDIW�*63�FKDSWHUV�RU�LGHQWLI\�LVVXHV�ZKLFK�UHTXLUH�DGGLWLRQDO�LQIRUPDWLRQ�
IURP�WKH�WHFKQLFDO�FRQVXOWDQWV�DQG�PRUH�LQSXW�IURP�WKH�$GYLVRU\�&RPPLWWHH��$�IXOO�GUDIW�RI�WKH�
*63�ZLOO�EH�SUHVHQWHG�WR�DOO�WKH�DIRUHPHQWLRQHG�SDUWLHV�IRU�ILQDO�FRQVLGHUDWLRQ�SULRU�WR�VXEPLWWDO�
RI�WKH�GRFXPHQW�IRU�HYDOXDWLRQ�E\�':5��
�
$W�NH\�VWDJHV�GXULQJ�HDFK�SKDVH�RI�*63�GHYHORSPHQW��GUDIW�PDWHULDOV�WKDW�KDYH�EHHQ�UHYLHZHG�
DQG�UHILQHG�E\�ERWK�WKH�$GYLVRU\�&RPPLWWHH�DQG�'LVWULFW�%RDUG�ZLOO�EH�PDGH�DYDLODEOH�RQ�WKH�
FRXQW\¶V�ZHEVLWH�IRU�SXEOLF�FRPPHQW��3XEOLF�ZRUNVKRSV�ZLOO�DOVR�EH�KHOG�DW�WKLV�WLPH�ZLWK�WKH�
SXUSRVH�RI�VKDULQJ�NH\�PHVVDJHV�DVVRFLDWHG�ZLWK�GUDIW�*63�PDWHULDO��VROLFLWLQJ�LQSXW�DQG�
FRPPXQLFDWLQJ�QH[W�VWHSV�LQ�WKH�*63�GHYHORSPHQW�SURFHVV��$�FHQWUDO�JRDO�RI�WKLV�FROODERUDWLYH�

�
��DWR Guidance Document for the Sustainable Management of Groundwater: Engagement with Tribal Governments.�



� ��

SURFHVV�LV�WR�DFKLHYH�WKH�KLJKHVW�OHYHO�RI�DJUHHPHQW�SRVVLEOH�RQ�WKH�FRQWHQWV�RI�WKH�*63�E\�
LQWHUHVWHG�DQG�DIIHFWHG�SDUWLHV��9LHZHG�LQ�WKLV�FRQWH[W��DOO�WKUHH�HOHPHQWV�RI�VWDNHKROGHU�
HQJDJPHQW�UHSUHVHQW�LPSRUWDQW�VWHSV�LQ�WKH�FROODERUDWLRQ��$GYLVRU\�&RPPLWWHH��WULEDO�DQG�
LQWHUHVWHG�SDUW\�LQSXW��SXEOLF�FRPPHQWV��DQG�'LVWULFW�%RDUG�UHYLHZ�DQG�DSSURYDO��)LQDOO\��6*0$�
UHTXLUHV�WKH�*6$�WR�SRVW�D�SXEOLF�QRWLFH�RI�SURSRVHG�DGRSWLRQ�DQG�KROG�D�SXEOLF�KHDULQJ�SULRU�WR�
IRUPDOO\�DGRSWLQJ�WKH�*63���
�

)LJXUH����,WHUDWLYH�3URFHVV�RI�*63�'HYHORSPHQW�

�

�
�
$�VFKHGXOH�KDV�EHHQ�GHYHORSHG�ZKLFK�ZLOO�JXLGH�WKH�LWHUDWLYH�SURFHVV�RI�GHYHORSLQJ�DQG�
SUHVHQWLQJ�GUDIW�VHFWLRQV�RI�WKH�*63��DQG�WKHQ�VHFXULQJ�LQSXW�IURP�FRPPLWWHH�PHPEHUV��WKH�*6$�
%RDUG�DQG�WKH�SXEOLF��7KH�SULPDU\�VHFWLRQV�RI�WKH�*63²WKH�EDVLQ�VHWWLQJ��VXVWDLQDEOH�
PDQDJHPHQW�FULWHULD��DQG�SURMHFWV�DQG�PDQDJHPHQW�DFWLRQV²ZLOO�EH�GHYHORSHG�DQG�UHILQHG�
VHTXHQWLDOO\�E\�SKDVH��)ROORZLQJ�LPSURYHPHQW�RI�WKHVH�VHFWLRQV�WKURXJK�FROODERUDWLYH�
VWDNHKROGHU�HQJDJHPHQW��WKH�ILQDO�VHFWLRQV��LQFOXGLQJ�WKH�LQWURGXFWLRQ�WR�WKH�*63�DQG�YLHZ�
WRZDUGV�LPSOHPHQWDWLRQ��ZLOO�EH�GHYHORSHG�DQG�VKDUHG�IRU�IHHGEDFN��)LQDOO\��WKH�IXOO�*63�ZLOO�EH�
DVVHPEOHG��WKHQ�VKDUHG�IRU�ILQDO�UHYLHZ�E\�WKH�FRPPLWWHH��WKH�*6$�%RDUG�DQG�WKH�SXEOLF���
�
3ULPDU\�DFWLWLYLHV�DQG�DVVRFLDWHG�PLOHVWRQHV�E\�SKDVH�ZLOO�LQFOXGH��
�
3KDVH����*63�,QWURGXFWLRQ�DQG�%DVLQ�6HWWLQJ��6HSWHPEHU�������±�-DQXDU\��������
 
3ULPDU\�$FWLYLWLHV�

x ����$GYLVRU\�&RPPLWWHH�PHHWLQJV 
x *63�GUDIW�VHFWLRQ����%DVLQ�6HWWLQJ��LQWURGXFHG��UHYLHZHG�DQG�UHILQHG 
x %DVLQ�VHWWLQJ��ZDWHU�EXGJHW�DQG�K\GURORJLF�PRGHO�LQWURGXFHG��GLVFXVVHG�DQG�UHILQHG 
x *63�GUDIW�FKDSWHU���SUHSDUHG�IRU�$GYLVRU\�&RPPLWWHH�DQG�*6$�%RDUG�UHYLHZ 
x 6SHFLDO�PHHWLQJV�VFKHGXOHG�DV�QHHGHG�WR�IXUWKHU�GLVFXVV�DQG�LPSURYH�GUDIW�PDWHULDOV 
x ������GD\�SXEOLF�FRPPHQW�SHULRG�RQ�DOO�GUDIW�PDWHULDOV�GHYHORSHG�XQGHU�WKLV�SKDVH 

Phase 1: 
Plan Area and 
Basin Setting

Phase 2: 
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�
.H\�0LOHVWRQHV�
'HYHORSPHQW�DQG�LQLWLDO�IHHGEDFN�VHFXUHG�RQ�GUDIW�*63�VHFWLRQ������3ODQ�$UHD�DQG�%DVLQ�
6HWWLQJ���LQFOXGLQJ�WKH�IROORZLQJ��

x ����'HVFULSWLRQ�RI�WKH�3ODQ�$UHD��5HJ�����������
x �����6XPPDU\�RI�-XULVGLWLRQDO�$UHDV�DQG�2WKHU�)HDWXUHV��5HJ����������E��

� ������:DWHU�5HVRXUFHV�0RQLWRULQJ�DQG�0DQDJHPHQW�3URJUDPV��5HJ����������F��G��
H��

� ������/DQG�8VH�(OHPHQWV�RI�7RSLF�&DWHJRULHV�RI�$SSOLFDEOH�*HQHUDO�3ODQV��5HJ��
��������I��

� ������$GGLWLRQDO�*63�(OHPHQWV��5HJ����������J��
� 1RWLFH�DQG�&RPPXQLFDWLRQ��5HJ������������

x ����%DVLQ�6HWWLQJ�
� ������+\GURJHRORJLF�&RQFHSWXDO�0RGHO��5HJ������������
� ������&XUUHQW�DQG�+LVWRULFDO�*URXQGZDWHU�&RQGLWLRQV��5HJ������������
� ������:DWHU�%XGJHW�,QIRUPDWLRQ��5HJ������������
� ������0DQDJHPHQW�$UHDV��DV�DSSOLFDEOH���5HJ������������

 
3KDVH����6XVWDLQDEOH�0DQDJHPHQW�&ULWHULD��-DQXDU\�±�'HFHPEHU�������
�
3ULPDU\�$FWLYLWLHV�

x ����$GYLVRU\�&RPPLWWHH�PHHWLQJV������*6$�%RDUG�PHHWLQJV�DQG���SXEOLF�PHHWLQJ 
x *63�VHFWLRQ����6XVWDLQDEOH�0DQDJHPHQW�&ULWHULD��LQWURGXFHG��GLVFXVVHG�DQG�UHILQHG 
x 6XVWDLQDELOLW\�JRDO��PHDVXUDEOH�REMHFWLYHV�DQG�PLQLPLP�WKUHVKROGV��XQGHVLUDEOH�UHVXOWV�

DQG�PRQLWRULQJ�QHWZRUN�LQWURGXFHG��GLVFXVVHG�DQG�UHILQHG 
x 6SHFLDO�PHHWLQJV�VFKHGXOHG�DV�QHHGHG�WR�IXUWKHU�GLVFXVV�DQG�LPSURYH�GUDIW�PDWHULDOV 
x ������GD\�SXEOLF�FRPPHQW�SHULRG�RQ�DOO�GUDIW�PDWHULDOV�GHYHORSHG�XQGHU�WKLV�SKDVH 
x (YDOXDWH�DQG��DV�QHHGHG��XSGDWH�VWDNHKROGHU�FRPPXQLFDWLRQ�DQG�HQJDJHPHQW�SODQ 

 
.H\�0LOHVWRQHV�
'HYHORSPHQW�DQG�LQLWLDO�IHHGEDFN�VHFXUHG�RQ�GUDIW�*63�VHFWLRQ������6XVWDLQDEOH�0DQDJHPHQW�
&ULWHULD���LQFOXGLQJ�WKH�IROORZLQJ��

x ����6XVWDLQDEOH�0DQDJHPHQW�&ULWHULD��5HJ������������
� ����6XVWDLQDELOLW\�*RDO��5HJ������������
� ����0HDVXUDEOH�2EMHFWLYHV��5HJ������������
� ����0LQLPXP�7KUHVKROGV��5HJ������������
� ����8QGHVLUDEOH�5HVXOWV��5HJ������������
� ����0RQLWRULQJ�1HWZRUN��5HJ������������

�
3KDVH����3URMHFWV�DQG�0DQDJHPHQW�$FWLRQV��6HSWHPEHU�������±�-DQXDU\��������
�
3ULPDU\�$FWLYLWLHV�

x 3URMHFW�DQG�PDQDJHPHQW�DFWLRQV��LQLWLDOO\�LQWURGXFHG�DQG�GLVFXVVHG�GXULQJ�6XVWDLQDEOH�
0DQDJHPHQW�&ULWHULD��60&��GHYHORSPHQW��UHYLHZHG�DQG�UHILQHG�

x ��$GYLVRU\�&RPPLWWHH�PHHWLQJV������*6$�%RDUG�PHHWLQJV�DQG���SXEOLF�PHHWLQJ 
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x *63�GUDIW�VHFWLRQ����3URMHFWV�DQG�0DQDJHPHQW�$FWLRQV��LQWURGXFHG��UHYLHZHG�DQG�UHILQHG 
x (FRQRPLFDO�HYDOXDWLRQ�RI�WKH�GLIIHUHQW�PDQDJHPHQW�VFHQDULRV�VXJJHVWHG 
x 6SHFLDO�PHHWLQJV�VFKHGXOHG�DV�QHHGHG�WR�IXUWKHU�GLVFXVV�DQG�LPSURYH�GUDIW�PDWHULDOV 
x ������GD\�SXEOLF�FRPPHQW�SHULRG�RQ�DOO�GUDIW�PDWHULDOV�GHYHORSHG�XQGHU�WKLV�SKDVH 

�
.H\�0LOHVWRQHV�
'HYHORSPHQW�DQG�LQLWLDO�IHHGEDFN�VHFXUHG�RQ�GUDIW�*63�VHFWLRQ������3URMHFWV�DQG�0DQDJHPHQW�
$FWLRQV�WR�$FKLHYH�6XVWDLQDELOLW\�*RDO���LQFOXGLQJ�WKH�IROORZLQJ��

x ����3URMHFWV�DQG�0DQDJHPHQW�$FWLRQV�
� 3URMHFW�GHVFULSWLRQV�DQG�GLVFXVVLRQ�RI�SRVVLEOH�SURMHFW�LPSOHPHQWDWLRQ�
� ����'HYHORSPHQW�RI�VFHQDULRV�WR�EH�VLPXODWHG�ZLWK�WKH�JURXQGZDWHU�PRGHO�

�
3KDVH����)LQDO�5HYLHZ��,PSOHPHQWDWLRQ�6WHSV�$KHDG�DQG�/RFDO�3ODQ�$GRSWLRQ��0DUFK��
�����±�'HFHPEHU��������
�
3ULPDU\�$FWLYLWLHV�

x ����$GYLVRU\�&RPPLWWHH�PHHWLQJV������*6$�%RDUG�PHHWLQJV��DQG�����SXEOLF�PHHWLQJV 
x *63�GUDIW�VHFWLRQ����3ODQ�,PSOHPHQWDWLRQ��LQWURGXFHG��UHYLHZHG�DQG�UHILQHG 
x )XOO�*63�DVVHPEOHG��UHYLHZHG�DQG�UHILQHG�LPSURYHG�DV�QHHGHG��DQG�PDGH�UHDG\�IRU�

SXEOLF�UHYLHZ 
x (VWLPDWH�RI�*63�LPSOHPHQWDWLRQ�FRVWV��VFKHGXOH�IRU�LPSOHPHQWDWLRQ�DQG�DQQXDO�UHSRUWLQJ�

LQWURGXFHG��GLVFXVVHG�DQG�UHILQHG 
x 6SHFLDO�PHHWLQJV�VFKHGXOHG�DV�QHHGHG�WR�IXUWKHU�GLVFXVV�DQG�LPSURYH�IXOO�GUDIW�*63 
x (YDOXDWH�DQG��DV�QHHGHG��XSGDWH�VWDNHKROGHU�FRPPXQLFDWLRQ�DQG�HQJDJHPHQW�SODQ 
x ������SXEOLF�FRPPHQW�SHULRG�RQ�DOO�IXOO�GUDIW�*63 
x 3XEOLF�KHDULQJ�KHOG�LQ�DGYDQFH�RI�*6$�%RDUG�DGRSWLRQ�RI�*63 

�
.H\�0LOHVWRQHV�

x 3UHVHQWDWLRQ��UHYLHZ�DQG�IHHGEDFN�RQ�*63�LQWURGXFWLRQ�VHFWLRQ�DQG�IXWXUH�
LPSOHPHQWDWLRQ�VWHSV�DKHDG��

� 'HYHORSPHQW�DQG�IHHGEDFN�VHFXUHG�RQ�*63�LQWURGXFWLRQ�VHFWLRQ�
� 'HYHORSPHQW�DQG�IHHGEDFN�VHFXUHG�RQ�GUDIW�*63�VHFWLRQ������3ODQ�

,PSOHPHQWDWLRQ���LQFOXGLQJ�WKH�IROORZLQJ��
- ����3URMHFW�GHVFULSWLRQV�DQG�GLVFXVVLRQ�RI�SRVVLEOH�SURMHFW�LPSOHPHQWDWLRQ�

x 3UHVHQWDWLRQ�DQG��DV�QHHGHG��ILQDO�UHILQHPHQWV�LPSURYHPHQWV�WR�IXOO�*63�
x *6$�%RDUG�IRUPDOO\�DGRSWV�*63�

�
2XWUHDFK�6WUDWHJLHV��)RUXPV�DQG�7RROV�
6*0$�JLYHV�ORFDO�*6$V�ZLGH�GLVFUHWLRQ�LQ�KRZ�WR�FRQGXFW�VWDNHKROGHU�FRPPXQLFDWLRQ�DQG�
HQJDJHPHQW��7KH�6LVNL\RX�&RXQW\�*6$�ZLOO�XWLOL]H�WKH�IROORZLQJ�RXWUHDFK�VWUDWHJLHV��IRUXPV�DQG�
WRROV�WR�VXFFHVVIXOO\�PHHW�DOO�6*0$�VWDNHKROGHU�HQJDJHPHQW�UHTXLUHPHQWV��
�
$GYLVRU\�&RPPLWWHH�0HHWLQJV��7KH�6FRWW�9DOOH\�*URXQGZDWHU�$GYLVRU\�&RPPLWWHH�ZLOO�
JDWKHU�IRU�VL[�UHJXODUO\�VFKHGXOHG�PHHWLQJV�HDFK�\HDU�LQ������DQG������DORQJ�ZLWK�DGGLWLRQDO�
³6SHFLDO�0HHWLQJV´�VKRXOG�VXFK�PHHWLQJV�EH�ZDUUDQWHG��DQG�RQ�DQ�DV�QHHGHG�EDVLV�LQ�������7KH�
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SXUSRVH�RI�WKHVH�PHHWLQJV�LV�IRU�FRPPLWWHH�PHPEHUV�WR�SURYLGH�ORFDO�LQVLJKWV��DGYLFH�DQG�
UHFRPPHQGDWLRQV�GXULQJ�WKH�*63�GHYHORSPHQW�SURFHVV��7KH�PHHWLQJV�DOVR�SURYLGH�DQ�LPSRUWDQW�
IRUXP�WKDW�HQDEOHV�LQWHUHVWHG�SDUWLHV�WR�VWD\�LQIRUPHG�RI�6*0$�DFWLYLWLHV�DQG�FRQWULEXWH�WR�*63�
GHYHORSPHQW��,QWHUHVWHG�PHPEHUV�RI�WKH�SXEOLF�DUH�HQFRXUDJHG�WR�DWWHQG�$GYLVRU\�&RPPLWWHH�
PHHWLQJV��*6$�VWDII�ZLOO�NHHS�D�UHFRUG�RI�DWWHQGDQFH��DQG�WUDFN�WKH�YDULRXV�FRQVWLWXHQFLHV�DQG�
LQWHUHVWHG�SDUWLHV�ZKLFK�DWWHQG�DQG�FRQWULEXWH�WR�*63�GHYHORSPHQW��
�
&RQVWLWXHQW�%ULHILQJV��$GYLVRU\�&RPPLWWHH�PHPEHUV��DQG��DV�QHHGHG��*6$�VWDII��ZLOO�SURYLGH�
XSGDWHV�IRU��DQG�VROLFLW�IHHGEDFN�IURP��WKHLU�ORFDO�FRQVWLWXHQW�JURXSV�UHJDUGLQJ�RQJRLQJ�6*0$�
DFWLYLWLHV��%ULHILQJV�VKRXOG�LQIRUP�NH\�FRQVWLWXHQWV�DERXW�6*0$�LPSOHPHQWDWLRQ��PDMRU�
PLOHVWRQHV�DQG�DFKLHYHPHQWV��DQG�RSSRUWXQLWLHV�IRU�YROXQWDU\�SDUWLFLSDWLRQ�LQ�WKH�JURXQGZDWHU�
PRQLWRULQJ�SURJUDP��&RPPLWWHH�PHPEHUV�ZLOO�UHSRUW�EDFN�FRQVWLWXHQW�LQSXW�UHFHLYHG�DW�EULHILQJV�
WR�WKH�IXOO�$GYLVRU\�&RPPLWWHH�IRU�GLVFXVVLRQ�DQG�FRQVLGHUDWLRQ��
�
/RFDO�2UJDQL]DWLRQV��$W�WLPHV�'LVWULFW�%RDUG�PHPEHUV�DQG�VWDII��DV�ZHOO�DV�$GYLVRU\�
&RPPLWWHH�PHPEHUV��ZLOO�VKDUH�LQIRUPDWLRQ�DQG�FRRUGLQDWH�ZLWK�HVWDEOLVKHG�FRPPXQLW\�
RUJDQL]DWLRQV�VXFK�DV�1*2¶V��LUULJDWLRQ�GLVWULFWV��RU�ORFDOL]HG�LQWHUHVWHG�SDUWLHV�E\�DWWHQGLQJ�
VWDQGLQJ�PHHWLQJV�DQG�XWLOL]LQJ�NQRZQ�FRPPXQLFDWLRQ�FKDQQHOV��$GGLWLRQDO�FRRUGLQDWLRQ�PD\�
RFFXU�WKURXJK�QRQ�6*0$�UHODWHG�IRUXPV��PRQWKO\�LQIRUPDWLRQ�SLHFHV�LQ�QHZVOHWWHUV��RU�E\�
GLVVHPLQDWLQJ�LQIRUPDWLRQ�LQ�DQ\�RWKHU�PDQQHU�WKDW�UHDFKHV�WKH�GHVLUHG�WDUJHW�DXGLHQFH��
�
7ULEDO�(QJDJHPHQW��,Q�DGGLWLRQ�WR�WKH�UROH�WKDW�WULEDO�UHSUHVHQWDWLYHV�ZLOO�SOD\�RQ�$GYLVRU\�
&RPPLWWHHV��WKH�*6$�ZLOO��DV�QRWHG��PDLQWDLQ�D�JRYHUQPHQW�WR�JRYHUQPHQW�UHODWLRQVKLS�ZLWK�
DQ\�WULEH�LQ�WKH�6LVNL\RX�&RXQW\�.ODPDWK�5LYHU�ZDWHUVKHG�UHJLRQ�WKDW�H[SUHVVHV�LQWHUHVW�LQ�
SDUWLFLSDWLQJ�LQ�6*0$�DFWLYLWLHV��7KH�*6$�ZLOO�VHHN�WR�IRVWHU�WUXVW�EXLOGLQJ��SURYLGH�WKH�
RSSRUWXQLW\�IRU�WULEHV�WR�KDYH�PHDQLQJIXO�LQYROYHPHQW��DQG�FUHDWH�D�IRUXP�E\�ZKLFK�VRYHUHLJQ�
WULEHV�FDQ�FRPPXQLFDWH�WKHLU�UHVSHFWLYH�QHHGV�DQG�LQWHUHVWV�DURXQG�6*0$��$V�QRWHG�HDUOLHU��WKH�
*6$�KDV�XWLOL]HG�':5�)DFLOLWDWLRQ�6XSSRUW�6HUYLFHV�WR�KHOS�GHYHORS�DQG�PDLQWDLQ�SRVLWLYH�
UHODWLRQVKLSV�ZLWK�LQWHUHVWHG�WULEHV��
�
3XEOLF�0HHWLQJV�DQG�:RUNVKRSV��3XEOLF�PHHWLQJV�DQG�ZRUNVKRSV�ZLOO�EH�KHOG�DV�QHHGHG�DW�NH\�
PLOHVWRQHV�RU�DV�UHTXLUHG�E\�6*0$��7KHVH�HYHQWV�FDQ�WDUJHW�VSHFLILF�JHRJUDSKLF�DUHDV�RU�EH�
GHVLJQHG�WR�ZHOFRPH�FRQVWLWXHQWV�IURP�DFURVV�WKH�EDVLQ��$W�WLPHV��SXEOLF�PHHWLQJV�PD\�EH�KHOG�
LQ�GLIIHUHQW�ORFDWLRQV�DFURVV�6LVNL\RX�&RXQW\��*6$�VWDII��DV�ZHOO�DV�WKH�*6$¶V�WHFKQLFDO�DQG�
IDFLOLWDWLRQ�FRQVXOWDQWV��ZLOO�KHOS�SODQ�DQG�IDFLOLWDWH�WKHVH�HYHQWV��$GYLVRU\�&RPPLWWHH�PHPEHUV�
DQG�WKH�'LVWULFW�%RDUG�PD\�SOD\�D�VXSSRUW�UROH���
�
'LVWULFW�%RDUG�0HHWLQJV��*6$�VWDII��ZLWK�VXSSRUW�IURP�LWV�WHFKQLFDO�DQG�IDFLOLWDWLRQ�FRQVXOWDQWV��
ZLOO�SURYLGH�UHJXODU�XSGDWHV�WR�WKH�'LVWULFW�%RDUG�GXULQJ�WKH�*63�GHYHORSPHQW�DQG�
LPSOHPHQWDWLRQ�SURFHVV��,Q�WXUQ��WKH�'LVWULFW�%RDUG�ZLOO�SURYLGH�JXLGDQFH�DQG�GLUHFWLRQ�WR�WKH�
RYHUDOO�6*0$�LPSOHPHQWDWLRQ�SURFHVV��$W�WLPHV��$GYLVRU\�&RPPLWWHH�PHPEHUV��WULEHV�RU�RWKHU�
LQWHUHVWHG�SDUWLHV�PD\�DGGUHVV�WKH�'LVWULFW�%RDUG�UHJDUGLQJ�LVVXHV�OLQNHG�WR�6*0$��7KH�'LVWULFW�
%RDUG�ZLOO�SURYLGH�D�QRWLFH�RI�LQWHQW�DQG�SXEOLF�KHDULQJ�SULRU�WR�IRUPDO�DGRSWLRQ�RI�WKH�*63��
�
&RRUGLQDWLRQ�ZLWK�6WDWH�DQG�)HGHUDO�$JHQFLHV��,Q�RUGHU�WR�HQVXUH�HIIHFWLYH�LQWHJUDWLRQ�RI�
GLVWLQFW��\HW�RIWHQWLPHV�RYHUODSSLQJ��ZDWHU�PDQDJHPHQW�DQG�SROLF\�SURJUDPV��WKH�*6$�ZLOO�
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FRRUGLQDWH�DQG�VKDUH�LQIRUPDWLRQ��DV�QHHGHG��ZLWK�VWDWH�DQG�IHGHUDO�DJHQFLHV�VXFK�DV�WKH�
&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�:LOGOLIH��'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��6WDWH�:DWHU�
5HVRXUFHV�&RQWURO�%RDUG��86�)LVK�DQG�:LOGOLIH�6HUYLFH�DQG�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH���
�
,QWHUHVWHG�3DUWLHV�/LVW��*6$�VWDII�ZLOO�PDLQWDLQ�D�LQWHUHVWHG�SDUWLHV�HPDLO�OLVW�WKDW�LQFOXGHV�
DQ\RQH�LQWHUHVWHG�LQ�UHFHLYLQJ�LQIRUPDWLRQ�RQ�6*0$�LQ�6LVNL\RX�&RXQW\�GXULQJ�*63�
GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ��1RWLILFDWLRQ�IRU�SXEOLF�PHHWLQJV�DQG�FRPPHQW�SHULRGV�RQ�GUDIW�
*63�PDWHULDOV�ZLOO�EH�GLVWULEXWHG�WKURXJK�WKH�LQWHUHVWHG�SDUWLHV�OLVW��
�
,QWHJUDWLRQ�RI�5HOHYDQW�6WXGLHV�0DWHULDOV��$W�WLPHV�FRPPLWWHH�PHPEHUV�RU�WKH�SXEOLF�PD\�EH�
DZDUH�RI�XVHIXO�VWXGLHV��GDWD�RU�RWKHU�LQIRUPDWLRQ�WKDW�FDQ�KHOS�LQIRUP�WKH�*63�GHYHORSPHQW�DQG�
LPSOHPHQWDWLRQ�SURFHVV��&RPPLWWHH�PHPEHUV�DQG�RWKHUV�DUH�HQFRXUDJHG�WR�VKDUH�UHOHYDQW�
PDWHULDO�ZLWK�WKH�ORFDO�6*0$�SURJUDP�FRRUGLQDWRU��ZKR�LQ�WXUQ�FDQ�EULQJ�WKHVH�PDWHULDOV�WR�WKH�
DWWHQWLRQ�RI�WKH�WHFKQLFDO�FRQVXOWDQWV�DQG�WKH�$GYLVRU\�&RPPLWWHH��DQG�SRVW�GRFXPHQWV�IRU�
UHIHUHQFH�RQ�WKH�FRXQW\¶V�6*0$�ZHESDJH��
�
$GYLVRU\�&RPPLWWHH�0HHWLQJ�$QQRXQFHPHQWV��0HHWLQJ�DJHQGDV�DQG�KDQGRXWV�ZLOO�EH�
GLVWULEXWHG�WR�FRPPLWWHH�PHPEHUV�DQG�WKH�LQWHUHVWHG�SDUWLHV�OLVW����KRXUV�SULRU�WR�HDFK�PHHWLQJ��
�
6RFLDO�0HGLD��$OWKRXJK�QRW�FXUUHQWO\�XVHG��)DFHERRN��7ZLWWHU��<RX7XEH�DQG�RWKHU�HPHUJLQJ�
VRFLDO�PHGLD�WHFKQRORJLHV�PD\�EH�XWLOL]HG�WR�SURYLGH�6*0$�XSGDWHV�WR�LQWHUHVWHG�SDUWLHV���
�
,QIRUPDWLRQDO�0DWHULDOV��*6$�VWDII��ZLWK�VXSSRUW�IURP�ERWK�LWV�FRQVXOWDQWV�DQG�$GYLVRU\�
&RPPLWWHH�PHPEHUV��ZLOO�MRLQWO\�GHYHORS�DQG�XWLOL]H�DQ�DUUD\�RI�LQIRUPDWLRQDO�PDWHULDOV�WR�
HGXFDWH�WKH�SXEOLF��7KHVH�PDWHULDOV�PD\�LQFOXGH��EXW�QRW�QHFHVVDULO\�EH�OLPLWHG�WR��WKH�IROORZLQJ���

x /RFDO�6*0$�EURFKXUHV�DQG�NH\�WDONLQJ�SRLQWV�
x )UHTXHQWO\�DVNHG�TXHVWLRQV�DERXW�6*0$��WKH�ORFDO�*6$�DQG�WKH�ORFDO�*63�
x ([LVWLQJ�DQG�QHZ�HGXFDWLRQDO�PDWHULDOV��
x 3XEOLFO\�DYDLODEOH�JURXQGZDWHU�HOHYDWLRQ�RU�RWKHU�UHODWHG�GDWD�
x 3UHVV�UHOHDVHV��QHZVSDSHU�HGLWRULDOV�DQG�QHZVOHWWHU�DUWLFOHV�

�
:HEVLWH��7KH�*6$�ZLOO�UHJXODUO\�SRVW�DQG�DUFKLYH�6*0$�DIILOLDWHG�PHHWLQJ�PDWHULDOV�RQ�WKH�
FRXQW\¶V�HVWDEOLVKHG�6*0$�ZHEVLWH��H�J��PHHWLQJ�DJHQGDV��SUHVHQWDWLRQV��VXPPDULHV���7KH�
ZHEVLWH�ZLOO�DOVR�VHUYH�DV�D�UHSRVLWRU\�IRU�JURXQGZDWHU�UHODWHG�UHSRUWV��VWXGLHV�DQG�RWKHU�WRSLFDO�
LQIRUPDWLRQ�GLVFXVVHG�E\�WKH�*6$�RU�LWV�$GYLVRU\�&RPPLWWHHV���
�
0HGLD��3URGXFWLRQ�RI�SXEOLF�VHUYLFH�DQQRXQFHPHQWV��SUHVV�UHOHDVHV�RU�IHDWXUHG�DUWLFOHV�ZLOO�
H[SDQG�DZDUHQHVV�RI�6*0$�DQG�KRZ�LQWHUHVWHG�SDUWLHV�FDQ�JHW�LQYROYHG��$W�LPSRUWDQW�
PLOHVWRQHV�DGYHUWLVHPHQWV�RU�RWKHU�DQQRXQFHPHQWV�LQ�ORFDO�QHZVSDSHUV�ZLOO�SURYLGH�LQIRUPDWLRQ�
DERXW�SXEOLF�PHHWLQJV��ZRUNVKRSV�DQG�SXEOLF�FRPPHQW�SHULRGV�RQ�GUDIW�*63�PDWHULDOV��

3ODQ�(YDOXDWLRQ�DQG�$GDSWDWLRQ�
7KH�6LVNL\RX�&RXQW\�*6$�ZLOO�HYDOXDWH�WKH�HIIHFWLYHQHVV�DQG�HIILFDF\�RI�LWV�VWDNHKROGHU�
FRPPXQLFDWLRQ�DQG�HQJDJHPHQW�SODQ�RQ��DW�PLQLPXP��DQ�DQQXDO�EDVLV��(YDOXDWLRQV�ZLOO�OLNHO\�
RFFXU�DW�RU�QHDU�NH\�PLOHVWRQHV��VXFK�DV�WKH�FRPSOHWLRQ�RI�D�PDMRU�SKDVH�RI�ZRUN��DV�GHVFULEHG�
DERYH��2YHUDUFKLQJ�TXHVWLRQV�WKDW�PD\�JXLGH�WKH�HYDOXDWLRQ�ZLOO�LQFOXGH��
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x +DYH�DOO�EHQHILFLDO�XVHUV�EHHQ�LGHQWLILHG�DQG�HIIHFWLYHO\�HQJDJHG"�
x :KDW�KDV�ZRUNHG�ZHOO�DQG�KRZ�FDQ�VXFFHVV�EH�EXLOW�RQ"�
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$GYLVRU\�&RPPLWWHH�0HPEHUV�
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7DEOH����6*0$�(GXFDWLRQDO�5HVRXUFHV�
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4XHVWLRQV�

�
'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�

�
�����

*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�(PHUJHQF\�5HJXODWLRQV�
�*63�5HJXODWLRQV��

�
'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�

�
�����
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*XLGDQFH�'RFXPHQW�IRU�*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�
6WDNHKROGHU�&RPPXQLFDWLRQ�DQG�(QJDJHPHQW�

�
'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�

�
�����

71&�*URXQGZDWHU�5HVRXUFH�+XE� 7KH�1DWXUH�&RQVHUYDQF\� �����

�
�
�
�
� �



�
���

$
SSHQGL[�,,,�±�6*

0
$
�(
GXFDWLRQDO�0

DWHULDOV�DQG�5
HIHUHQFHV�

�

�
6RXUFH��'

HSDUWP
HQW�RI�:

DWHU�5
HVRXUFHV��8

SGDWHG�-XQH��������



-XQH����� 

9LVLW�WKH�6LVNL\RX�&RXQW\�6*0$�ZHEVLWH�IRU�PRUH�LQIRUPDWLRQ 

2)),&,$/�%86,1(66 
6LVNL\RX�&RXQW\�$GPLQLVWUDWLRQ 
�����)DLUODQH�UG��
<UHND��&DOLIRUQLD������ 



Appendix 1-B Record of Public Meetings  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



A list of official public meetings where the Scott Valley GSP was discussed is included below. 
Individual communication with agencies and other interested parties are not included in this 
list, though entities involved in targeted outreach or specific topic discussions are listed in 
Chapter 1.  Additionally, the GSA held a tribal outreach meeting on November 9, 2021, with the 
Karuk tribe representatives.   
 
 
Date Meeting 

7/20/18 Special Meeting 
12/13/18 Advisory Committee 
1/22/19 Advisory Committee 
4/24/19 Advisory Committee 
5/28/19 Advisory Committee 
9/24/19 Advisory Committee 
11/5/19 Advisory Committee 
1/28/20 Advisory Committee 

3/3/20 Advisory Committee 
4/14/20 Advisory Committee 
5/26/20 Advisory Committee 
9/16/20 Advisory Committee 

10/13/20 Scott Valley SGMA Virtual Public Workshop 
10/27/20 Advisory Committee 
11/17/20 Advisory Committee 
1/26/21 Advisory Committee 
2/23/21 Advisory Committee 
3/16/21 Advisory Committee 
4/27/21 Advisory Committee 
5/25/21 Advisory Committee 
6/22/21 Advisory Committee 

10/31/19 Chapter 2.1 Public Review Version 
2/26/21 Chapter 3 Public Review Version (Water Quality and Subsidence) 
4/23/21 Chapters 2, 3, 4, with appendices Public Review Version 
11/6/21 Scott Valley Irrigator Ad hoc Committee Meeting 

12/15/20 Scott Valley Surface Water Ad hoc Committee Meeting 
2/18/21 Scott Valley Irrigator Ad hoc Committee Meeting 

3/9/21 Scott Valley Irrigator Ad hoc Committee Meeting 
6/7/21 Scott Valley Irrigator Ad hoc Committee Meeting 

6/16/21 Scott Valley Irrigator Ad hoc Committee Meeting 
6/17/21 Scott Valley Surface Water Ad hoc Committee 
9/15/21 Scott & Shasta Valley GSP Open House and Public Comment Session 

 
 
 



 
A record of all emails sent to the interested parties list is included below. These mostly 
represent meeting notices, informational notices, and other outreach materials.  
 
 

2/2/18 Email 
3/5/18 Email 

3/16/18 Email 
4/13/18 Email 
4/17/18 Email 
6/15/18 Email 

7/3/18 Email 
8/17/18 Email 

10/16/18 Email 
10/19/18 Email 

1/7/19 Email 
2/5/19 Email 

3/22/19 Email 
4/30/19 Email 

5/7/19 Email 
7/25/19 Email 
11/8/19 Email 

11/27/19 Email 
12/11/19 Email 
12/30/19 Email 
1/14/20 Email 
1/23/20 Email 
1/27/20 Email 
2/27/20 Email 

4/9/20 Email 
4/10/20 Email 

5/5/20 Email 
5/21/20 Email 
6/19/20 Email 
6/25/20 Email 
8/31/20 Email 
9/11/20 Email 
9/21/20 Email 
9/22/20 Email 
10/6/20 Email 

10/12/20 Email 
10/15/20 Email 
10/16/20 Email 



10/22/20 Email 
11/12/20 Email 
11/17/20 Email 
1/21/21 Email 
2/18/21 Email 
2/23/21 Email 
2/25/21 Email 
2/26/21 Email 

3/2/21 Email 
3/11/21 Email 
3/12/21 Email 
4/14/21 Email 
4/22/21 Email 
4/23/21 Email 
4/26/21 Email 
4/27/21 Email 

5/5/21 Email 
5/13/21 Email 
5/17/21 Email 
5/20/21 Email 
5/24/21 Email 
5/27/21 Email 
5/28/21 Email 

6/3/21 Email 
6/17/21 Email 
6/18/21 Email 

7/9/21 Email 
7/15/21 Email 
7/19/21 Email 

8/6/21 Email 
8/11/21 Email 
8/13/21 Email 
8/20/21 Email 
8/27/21 Email 

9/1/21 Email 
9/13/21 Email 
9/20/21 Email 
10/1/21 Email 

10/21/21 Email 
10/22/21 Email 
10/29/21 Email 

 
 



 
 
 
 
 



Appendix 1-C Scott Valley Comment Response 
Summary 
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$GYLVRU\�&RPPLWWHH� 6FRWW�9DOOH\�*URXQGZDWHU�%DVLQ�$GYLVRU\�&RPPLWWHH�

%RDUG� &RXQW\�RI�6LVNL\RX�%RDUG�RI�6XSHUYLVRUV�

&,1� &RPPHQW�,GHQWLILFDWLRQ�1XPEHU�

&RXQW\� &RXQW\�RI�6LVNL\RX�

'$&� 'LVDGYDQWDJHG�&RPPXQLW\�

'LVWULFW� 6LVNL\RX�&RXQW\�)ORRG�&RQWURO�DQG�:DWHU�&RQVHUYDWLRQ�'LVWULFW�

':5� &DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�

*'(� *URXQGZDWHU�'HSHQGHQW�(FRV\VWHP�

*/� *URXQGZDWHU�/HYHO�
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QRWLILFDWLRQ�SURFHVVHV�ZHUH�GHYHORSHG�SXUVXDQW�WR�WKH�6XVWDLQDEOH�*URXQGZDWHU�0DQDJHPHQW�
$FW�RI�������6*0$��DQG�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV¶��':5��*URXQGZDWHU�
6XVWDLQDELOLW\�3ODQ�(PHUJHQF\�5HJXODWLRQV��GHYHORSHG�LQ�0D\�������

&DOLIRUQLD�&RGH�RI�5HJXODWLRQV��&&5��7LWOH����6HFWLRQ�����������SURYLGHV�WKH�EDVLV�IRU�':5¶V�
GHWHUPLQDWLRQ�RI�D�*63¶V�FRPSOLDQFH�ZLWK�6*0$�DQG�ZKHWKHU�D�*63�LV�OLNHO\�WR�DFKLHYH�WKH�
VXVWDLQDELOLW\�JRDO�IRU�WKH�EDVLQ��$V�SDUW�RI�WKLV�FULWHULD��':5�ZLOO�FRQVLGHU��
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���� '2&80(17�)250$7�
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x� 6HFWLRQ���±�,QWURGXFWLRQ��6HFWLRQ���SURYLGHV�DQ�RYHUYLHZ�RI�WKH�SXUSRVH�DQG�VWUXFWXUH�RI�WKH�
GRFXPHQW��DV�ZHOO�DV�WKH�*63�HYDOXDWLRQ�FULWHULD�IRU�DGGUHVVLQJ�FRPPHQWV�RQ�WKH�*63��

x� 6HFWLRQ���±�&RPPHQWLQJ�3URFHVV��6HFWLRQ���GHVFULEHV�WKH�SXEOLF�FRPPHQW�SURFHVV�IRU�WKH�
'UDIW�*63�DQG�PHWKRG�E\�ZKLFK�WKH�*6$�QRWLILHG�FLWLHV��FRXQWLHV��DQG�7ULEHV�ZLWKLQ�WKH�SODQ�
DUHD�RI�WKH�SURSRVHG�SODQ��7KH�QRWLILFDWLRQ�OHWWHUV�DUH�LQFOXGHG�DV�$WWDFKPHQW�$�WR�WKLV�
6XPPDU\��
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UHYLHZHG�DQG�UHVSRQGHG�WR�FRPPHQW�OHWWHUV�UHFHLYHG�GXULQJ�WKH�SXEOLF�FRPPHQW�SHULRG��
LQFOXGLQJ�WKH�SURFHVVHV�IRU�LGHQWLI\LQJ�DQG�FDWHJRUL]LQJ�LQGLYLGXDO�FRPPHQWV�DQG�UHVSRQGLQJ�
WR�FRPPHQWV�WKDW�UDLVHG�FUHGLEOH�WHFKQLFDO�DQG�SROLF\�LVVXHV��7KLV�VHFWLRQ�DOVR�GHVFULEHV�WKH�
WRRO�XVHG�WR�PDQDJH�WKH�FRPPHQWV�DQG�FRPPHQW�UHVSRQVHV��$�FRS\�RI�WKH�ILQDO�WRRO�LV�
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DQG�FRXQWLHV�RI�DYDLODELOLW\�RI�WKH�'UDIW�*63��SXUVXDQW�WR�&DOLIRUQLD�:DWHU�&RGH������������

���� '5$)7�*63�5(/($6(�$1'�38%/,&�&200(17�3(5,2'��

7KH�'LVWULFW�DXWKRUL]HG�WKH�UHOHDVH�RI�WKH�'UDIW�*63�RQ�$XJXVW�����������7KH�3ODQ�ZDV�UHOHDVHG�
IRU�SXEOLF�UHYLHZ�DQG�FRPPHQW�RQ�:HGQHVGD\�$XJXVW�����������PDUNLQJ�WKH�EHJLQQLQJ�RI�D����
GD\�SXEOLF�FRPPHQW�SHULRG�ZKLFK�HQGHG�RQ�6XQGD\�6HSWHPEHU�����������7KH�*6$�QRWLILHG�
LQWHUHVWHG�SDUWLHV�DQG�PHPEHUV�RI�WKH�SXEOLF�RI�WKH�UHOHDVH�RI�WKH�'UDIW�*63�DQG�SXEOLF�
FRPPHQW�SHULRG�WKURXJK�SRVWLQJ�RQ�WKH�6LVNL\RX�&RXQW\�ZHEVLWH�DQG�DQ�HPDLO�VHQW�RXW�WKURXJK�
WKH�LQWHUHVWHG�SDUWLHV�OLVW���

$GGLWLRQDO�WHFKQLFDO�DSSHQGLFHV�WR�WKH�'UDIW�*63�ZHUH�UHOHDVHG�GXULQJ�WKH�SXEOLF�UHYLHZ�DQG�
FRPPHQW�SHULRG�RQ�6HSWHPEHU�����������7KHVH�DSSHQGLFHV��OLVWHG�EHORZ��SURYLGHG�
VXSSOHPHQWDO��WHFKQLFDO�LQIRUPDWLRQ�RQO\���

x� $SSHQGL[��'��6FRWW�0RGHO�'RFXPHQWDWLRQ�

7KH�'UDIW�*63�ZDV�DYDLODEOH�IRU�UHYLHZ�RQ�WKH�&RXQW\�RI�6LVNL\RX�ZHEVLWH�WKURXJKRXW�WKH�SXEOLF�
FRPPHQW�SHULRG��,Q�DGGLWLRQ��KDUG�FRSLHV�RI�WKH�GRFXPHQWV�ZHUH�PDGH�DYDLODEOH�IRU�UHYLHZ�DW�
WKH�IROORZLQJ�SXEOLF�ORFDWLRQV��

x� (WQD�&LW\�+DOO������0DLQ�6W��(WQD��&$�������

x� (WQD�/LEUDU\������&ROOLHU�:D\��(WQD��&$�������

x� )RUW�-RQHV�&LW\�+DOO�	�/LEUDU\��������(�6W��)W�-RQHV�������

0HPEHUV�RI�WKH�SXEOLF�ZHUH�SURYLGHG�WKUHH�PHWKRGV�WR�VXEPLW�FRPPHQW�RQ�WKH�'UDIW�*63��

��� +DUG�FRSLHV�RI�FRPPHQWV�FRXOG�EH�VHQW�E\�PDLO�RU�KDQG�GHOLYHUHG�WR�WKH�*6$�PDLOLQJ�
DGGUHVV�������)DLUODQH�5G��<UHND�&$�������ZLWK�$WWHQWLRQ�WR�6*0$��

��� (OHFWURQLF�FRSLHV�RI�FRPPHQW�FRXOG�EH�VXEPLWWHG�WR�WKH�*6$�HPDLO�DGGUHVV�DW�
6*0$#FR�VLVNL\RX�FD�XV��

��� &RPPHQW�FDUGV�FRXOG�EH�ZULWWHQ�DQG�UHWXUQHG�DW�WKH�6HSWHPEHU����DQG����*63�2SHQ�
+RXVHV��

���� 127,&(�72�&,7,(6��&2817,(6��$1'�75,%(6�

6*0$��DV�FKDSWHUHG�LQ�&DOLIRUQLD�:DWHU�&RGH������������UHTXLUHV�WKDW��
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$�JURXQGZDWHU�VXVWDLQDELOLW\�DJHQF\�PD\�DGRSW�RU�DPHQG�D�JURXQGZDWHU�VXVWDLQDELOLW\�
SODQ�DIWHU�D�SXEOLF�KHDULQJ��KHOG�DW�OHDVW����GD\V�DIWHU�SURYLGLQJ�QRWLFH�WR�D�FLW\�RU�FRXQW\�
ZLWKLQ�WKH�DUHD�RI�WKH�SURSRVHG�SODQ�RU�DPHQGPHQW��7KH�JURXQGZDWHU�VXVWDLQDELOLW\�
DJHQF\�VKDOO�UHYLHZ�DQG�FRQVLGHU�FRPPHQWV�IURP�DQ\�FLW\�RU�FRXQW\�WKDW�UHFHLYHV�QRWLFH�
SXUVXDQW�WR�WKLV�VHFWLRQ�DQG�VKDOO�FRQVXOW�ZLWK�D�FLW\�RU�FRXQW\�WKDW�UHTXHVWV�FRQVXOWDWLRQ�
ZLWKLQ����GD\V�RI�UHFHLSW�RI�WKH�QRWLFH��1RWKLQJ�LQ�WKLV�VHFWLRQ�LV�LQWHQGHG�WR�SUHFOXGH�DQ�
DJHQF\�DQG�D�FLW\�RU�FRXQW\�IURP�RWKHUZLVH�FRQVXOWLQJ�RU�FRPPHQWLQJ�UHJDUGLQJ�WKH�
DGRSWLRQ�RU�DPHQGPHQW�RI�D�SODQ��

3XUVXDQW�WR�WKHVH�UHJXODWLRQV��WKH�*6$�QRWLILHG�FLWLHV�DQG�FRXQWLHV�ZLWKLQ�WKH�*63�DUHD�RI�LWV�
LQWHQWLRQ�WR�DGRSW�WKH�*63�DW�OHDVW����GD\V�EHIRUH�DGRSWLRQ�RI�WKH�)LQDO�*63��7KLV�QRWLILFDWLRQ�
LQFOXGHG�D�OHWWHU�VHQW�WR�WKH�&LWLHV�RI�(WQD�DQG�)RUW�-RQHV��WKH�6LVNL\RX�&RXQW\�%RDUG�RI�
6XSHUYLVRUV��DQG�WKH�6LVNL\RX�&RXQW\�3ODQQLQJ�'HSDUWPHQW�RQ�$XJXVW����DQG�����������$V�D�
FRXUWHV\��WKH�*6$�DOVR�SURYLGHG�QRWLFH�WR�WKH�<XURN�7ULEH��6KDVWD�,QGLDQ�1DWLRQ��DQG�.DUXN�
7ULEHV��DQG�4XDUW]�9DOOH\�,QGLDQ�&RPPXQLW\��,Q�DGGLWLRQ�WR�WKH�OHWWHU��FLWLHV�DQG�FRXQWLHV�ZHUH�
QRWLILHG�DERXW�UHOHDVH�RI�WKH�'UDIW�*63�YLD�SRVWLQJV�RQ�WKH�6LVNL\RX�&RXQW\�ZHEVLWH��7KH�*6$�
UHFHLYHG�DQ�LQIRUPDO�UHTXHVW�IRU�JRYHUQPHQW�WR�JRYHUQPHQW�FRQVXOWDWLRQ�ZLWK�WKH�.DUXN�7ULEH�
RQ�6HSWHPEHU����7KH�*6$�DQG�.DUXN�DWWHPSWHG�WR�FRRUGLQDWH�D�PHHWLQJ�SULRU�WR�WKH�FORVH�RI�WKH�
SXEOLF�FRPPHQW�SHULRG��KRZHYHU��WKH\�ZHUH�QRW�DEOH�WR�ILQG�D�WLPH�JLYHQ�WKH�VKRUW�ZLQGRZ�RI�
RSSRUWXQLW\��6XEVHTXHQWO\��WKH�.DUXN�7ULEH�VXEPLWWHG�D�IRUPDO�UHTXHVW�IRU�JRYHUQPHQW�WR�
JRYHUQPHQW�FRQVXOWDWLRQ�RQ�6HSWHPEHU�����SXUVXDQW�WR�VHFWLRQ�,,,��Y���RI�WKH�0HPRUDQGXP�RI�
8QGHUVWDQGLQJ�EHWZHHQ�WKH�'LVWULFW�DQG�WKH�7ULEH��7KH�*6$�FRRUGLQDWHG�ZLWK�WKH�.DUXN�7ULEH�WR�
FRQGXFW�WKLV�JRYHUQPHQW�WR�JRYHUQPHQW�FRQVXOWDWLRQ��7KH�UHTXHVWV�IRU�FRQVXOWDWLRQ�DV�ZHOO�DV�
DQ�H[DPSOH�RI�WKH�QRWLILFDWLRQ�OHWWHU�DUH�LQFOXGHG�LQ�$WWDFKPHQW�$�WR�WKLV�6XPPDU\��

���� 38%/,&�$1'�67$.(+2/'(5�,1387�21�'5$)7�*63�&+$37(56�

7KH�*6$�VROLFLWHG�LQSXW�RQ�WKH�'UDIW�*63�IURP�VWDNHKROGHUV�DQG�PHPEHUV�RI�WKH�SXEOLF�WKURXJK�
SXEOLF�PHHWLQJV�DQG�ZRUNVKRSV��7KH�6FRWW�9DOOH\�*URXQGZDWHU�%DVLQ�$GYLVRU\�&RPPLWWHH�
�$GYLVRU\�&RPPLWWHH��LV�FRPSRVHG�RI�HOHYHQ�LQGLYLGXDOV�UHSUHVHQWLQJ�EHQHILFLDO�XVHUV�RI�
JURXQGZDWHU�LQ�WKH�EDVLQ��7KH�$GYLVRU\�&RPPLWWHH�LQFOXGHV�UHSUHVHQWDWLRQ�IURP�DJULFXOWXUDO�
JURXQGZDWHU�XVHUV��UHVLGHQWLDO�JURXQGZDWHU�XVHUV��ZDWHU�DQG�LUULJDWLRQ�DJHQFLHV�RU�GLVWULFWV��
HQYLURQPHQWDO�FRQVHUYDWLRQ�RUJDQL]DWLRQV��DQG�7ULEDO�JRYHUQPHQWV��7KH�JURXS�SURYLGHV�
LQIRUPDWLRQ�DQG�UHFRPPHQGDWLRQV�WR�WKH�*6$�%RDUG��7KH�$GYLVRU\�&RPPLWWHH�ZDV�DFWLYHO\�
LQYROYHG�DQG�SURYLGHG�LQSXW�LQ�GHYHORSPHQW�RI�WKH�'UDIW�*63��'UDIW�*63�FKDSWHUV�ZHUH�EURXJKW�
WR�WKH�$GYLVRU\�&RPPLWWHH�IRU�WKHLU�UHYLHZ�DW�UHJXODU�SXEOLF�PHHWLQJV�DQG�GXULQJ�LQWHUQDO�SXEOLF�
FRPPHQW�SHULRGV��$GYLVRU\�&RPPLWWHH�PHPEHUV�DOVR�SURYLGHG�LQSXW�RQ�NH\�*63�WRSLFV��

0HPEHUV�RI�WKH�SXEOLF�KDG�WKH�RSSRUWXQLW\�WR�SURYLGH�FRPPHQWV�RQ�'UDIW�*63�FKDSWHUV�GXULQJ�
SXEOLF�*6$�%RDUG�PHHWLQJV��$GYLVRU\�&RPPLWWHH�PHHWLQJV��SXEOLF�ZRUNVKRSV��DQG�'UDIW�*63�
FKDSWHU�SXEOLF�FRPPHQW�SHULRGV��7KH�WHFKQLFDO�WHDP�DOVR�VROLFLWHG�FRPPHQWV�YLD�HPDLOV�DQG�
SKRQH�FDOOV�ZLWK�$GYLVRU\�&RPPLWWHH�PHPEHUV�DQG�RWKHU�NH\�VWDNHKROGHUV�LQ�WKH�EDVLQ���
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'UDIW�*63�FKDSWHUV�DQG�PHHWLQJ�PDWHULDOV�ZHUH�LQFOXGHG�LQ�$GYLVRU\�&RPPLWWHH�DQG�'LVWULFW�
PHHWLQJ�SDFNHWV�DQG�SRVWHG�RQ�WKH�'LVWULFW�ZHEVLWH��3UHOLPLQDU\�GUDIWV�RI�*63�&KDSWHUV�������
DQG���ZHUH�PDGH�DYDLODEOH�RQ�WKH�*6$�ZHEVLWH�WR�WKH�SXEOLF��$GYLVRU\�&RPPLWWHH��DQG�*6$�
%RDUG�RQ�$SULO�����������'UDIW�&KDSWHUV���DQG���ZHUH�DOVR�SUHVHQWHG�DQG�GLVFXVVHG�DW�WKH�
%RDUG�PHHWLQJ�RQ�-XO\����������

7KH�*6$�DOVR�KHOG�WZR�SXEOLF�ZRUNVKRSV�RQ�$XJXVW����DQG�6HSWHPEHU����WR�LQIRUP�DQG�VROLFLW�
LQSXW�IURP�VWDNHKROGHUV�DQG�PHPEHUV�RI�WKH�SXEOLF�DERXW�WKH�FRQWHQW�RI�WKH�'UDIW�*63��7KH�
ZRUNVKRSV�ZHUH�QRWLFHG�YLD�HPDLOV�WR�WKH�*6$¶V�,QWHUHVWHG�3DUWLHV�'DWDEDVH�DQG�RQ�WKH�
'LVWULFW¶V�ZHEVLWH��

���� 68%0,77('�&200(176�

7KH�*6$�UHFHLYHG����FRPPHQW�OHWWHUV�RQ�WKH�'UDIW�*63�GXULQJ�WKH�SXEOLF�FRPPHQW�SHULRG��6L[�
OHWWHU�ZDV�VXEPLWWHG�E\�DQ�LQGLYLGXDO�FRQWULEXWRU��(OHYHQ�OHWWHUV�ZHUH�VXEPLWWHG�IURP�
RUJDQL]DWLRQV�UHSUHVHQWLQJ�EHQHILFLDO�XVHV�DQG�XVHUV�RI�JURXQGZDWHU�LQ�WKH�UHJLRQ��LQFOXGLQJ�
VWDWH�DQG�IHGHUDO�DJHQFLHV��VSHFLDO�GLVWULFWV��DQG�RUJDQL]DWLRQV�UHSUHVHQWLQJ�DJULFXOWXUDO��
HQYLURQPHQWDO��DQG�GRPHVWLF�XVHUV�RI�JURXQGZDWHU��7DEOH����VKRZQ�EHORZ��SURYLGHV�WKH�OLVW�RI�
FRPPHQWV�WKDW�ZHUH�UHFHLYHG�RQ�WKH�'UDIW�*63��RUJDQL]HG�DOSKDEHWLFDOO\�E\�QDPH��&RSLHV�RI�
WKH�FRPPHQW�OHWWHUV�UHFHLYHG�DUH�SURYLGHG�LQ�$WWDFKPHQW�%�WR�WKLV�6XPPDU\��

7DEOH����6XEPLWWHG�&RPPHQWV�

&RPPHQWHU�RU�$JHQF\�1DPH� &RPPHQWHU�7\SH� 'DWH�&RPPHQW�
ZDV�5HFHLYHG�

%HYHUO\�'RZOLQJ� ,QGLYLGXDO�&RQWULEXWRU� ����������
&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�:LOGOLIH� 6WDWH�$JHQF\� ����������
&DOLIRUQLD�7URXW� 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQ� ����������
.DULQ�1HZWRQ� ,QGLYLGXDO�&RQWULEXWRU� ����������
.DUXN�7ULEH� 7ULEH� ����������
.ODPDWK�7ULEDO�:DWHU�4XDOLW\�&RQVRUWLXP� 7ULEHV� ����������
/DXUHQ�6ZHH]H\� ,QGLYLGXDO�&RQWULEXWRU� ����������
1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH� )HGHUDO�$JHQF\� ����������
1*2�&RQVRUWLXP� 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQV�� ����������
4XDUW]�9DOOH\�,QGLDQ�&RPPXQLW\� 7ULEH� ����������
6DOPRQLG�5HVWRUDWLRQ�)HGHUDWLRQ� 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQ� ����������
6DUL�6RPPDUVWURP� ,QGLYLGXDO�&RQWULEXWRU� ����������
6FRWW�5LYHU�:DWHUVKHG�&RXQFLO� 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQ� ����������
6LHUUD�&OXE��)HOLFH�3DFH�� 1RQ�*RYHUQPHQWDO�2UJDQL]DWLRQ� ����������
6LVNL\RX�5HVRXUFH�&RQVHUYDWLRQ�'LVWULFW� 5HJLRQDO�$JHQF\� ����������
7KHRGRUD�-RKQVRQ� ,QGLYLGXDO�&RQWULEXWRU� ����������
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:DUUHQ�)DUQDP� ,QGLYLGXDO�&RQWULEXWRU� ����������

���� &200(17�5(9,(:�$1'�5(63216(�

7KLV�VHFWLRQ�GHVFULEHV�WKH�SURFHVV�DQG�WRROV�WKH�*6$�XVHG�WR�UHYLHZ�DQG�UHVSRQG�WR�FRPPHQWV�
RQ�WKH�'UDIW�*63��)ROORZLQJ�WKH�FORVH�RI�WKH�SXEOLF�FRPPHQW�SHULRG��WKH�*6$�UHYLHZHG�HDFK�
FRPPHQW�OHWWHU�WR�LGHQWLI\�LQGLYLGXDO�FRPPHQWV�RQ�WKH�'UDIW�*63��7R�RUJDQL]H�DQG�PDQDJH�WKH�
UHYLHZ�RI�LVVXH�VSHFLILF�FRPPHQWV��VWDII�FUHDWHG�D�GDWDEDVH��RU�PDWUL[��WKDW�DOORZHG�IRU�WKH�
FDWHJRUL]DWLRQ��JURXSLQJ��DQG�UHVSRQVH�WR�FRPPHQWV��7KLV�FRPPHQW�PDQDJHPHQW�DSSURDFK�LV�
GHVFULEHG�EHORZ��

���� �&200(17�0$1$*(0(17�

7KLV�VXEVHFWLRQ�GHVFULEHV�WKH�SURFHVV�WKH�*6$�XVHG�WR�FDWHJRUL]H�HDFK�RI�WKH�FRPPHQW�OHWWHUV�
UHFHLYHG�RQ�WKH�'UDIW�*63�DQG�LGHQWLI\�LVVXH�VSHFLILF�FRPPHQWV�IRU�UHYLHZ�DQG�UHVSRQVH��2I�WKH�
���OHWWHUV�UHFHLYHG��D�WRWDO�RI�����LVVXH�VSHFLILF�FRPPHQWV�DSSOLFDEOH�WR�WKH�'UDIW�*63�ZHUH�
LGHQWLILHG��(DFK�FRPPHQW�ZDV�DVVLJQHG�DQ�LQGLYLGXDO�FRPPHQW�LGHQWLILFDWLRQ�QXPEHU�DQG�
HQWHUHG�LQWR�WKH�GDWDEDVH�UHIHUUHG�WR�DV�WKH�6FRWW�9DOOH\�*63�&RPPHQW�DQG�&RPPHQW�
5HVSRQVH�0DWUL[��0DWUL[���IXUWKHU�GHVFULEHG�EHORZ��*6$�VWDII�WKHQ�XVHG�WKH�0DWUL[�WR�JURXS�
WHFKQLFDO�RU�SROLF\�LVVXHV�UDLVHG�RQ�WKH�*63��LGHQWLI\�SRWHQWLDO�FKDQJHV�WR�WKH�*63�WR�DGGUHVV�
FRPPHQWV��DQG�GHYHORS�FRPPHQW�UHVSRQVHV��

������ &RPPHQW�DQG�&RPPHQW�5HVSRQVH�0DWUL[�

7KH�0DWUL[�LV�DQ�([FHO�GDWDEDVH�GHYHORSHG�DQG�XVHG�E\�*6$�VWDII�DQG�FRQVXOWDQWV�WR�
FDWHJRUL]H�DQG�UHVSRQG�WR�FRPPHQWV�VXEPLWWHG�RQ�WKH�'UDIW�*63��7DEOH���GHVFULEHV�WKH�W\SHV�
RI�LQIRUPDWLRQ�LQFOXGHG�LQ�WKH�0DWUL[��$�FRS\�RI�WKH�FRPSOHWHG�0DWUL[�LV�SURYLGHG�LQ�$WWDFKPHQW�
&�WR�WKLV�6XPPDU\��

7DEOH����6FRWW�9DOOH\�*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�&RPPHQW�DQG�&RPPHQW�5HVSRQVH�
0DWUL[�&ROXPQV�
0DWUL[�&ROXPQ� &ROXPQ�'HVFULSWLRQ�

$XWKRU� 1DPH�RI�DJHQF\�RU�RUJDQL]DWLRQ�WKDW�VLJQHG�RU�VXEPLWWHG�WKH�FRPPHQW�
OHWWHU��

&RPPHQW�,GHQWLILFDWLRQ�
1XPEHU��&,1��

8QLTXH�LGHQWLILHU�DVVLJQHG�WR�HDFK�FRPPHQW�UHFHLYHG��$�VLQJOH�
FRPPHQW�OHWWHU�PD\�FRQWDLQ�PXOWLSOH�LQGLYLGXDO�FRPPHQWV��HDFK�ZLWK�
LWV�RZQ�FRPPHQW�LGHQWLILFDWLRQ�QXPEHU���

*URXS� &RPPHQW�JURXSLQJ�WR�IDFLOLWDWH�VWUXFWXUHG�UHYLHZ�E\�$GYLVRU\�
&RPPLWWHH�DQG�*6$�VWDII��

6XE�&DWHJRU\� 7RSLF�ZLWKLQ�WKH�'UDIW�*63�WKDW�WKH�FRPPHQW�LGHQWLILHV�ZLWK��GHVFULEHV��
RU�RWKHUZLVH�UDLVHV�TXHVWLRQV�DERXW��

'HVFULSWLRQ� 6KRUW�GHVFULSWLRQ�RI�WKH�PDLQ�WRSLF�RU�LVVXHV�UDLVHG�LQ�WKH�FRPPHQW���

&RGH�5HJXODWLRQ� 7KH�FRGH�RU�UHJXODWLRQ�FLWHG�LQ�WKH�FRPPHQW��LI�UHIHUHQFHG��
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&KDSWHU��3DJH��DQG�/LQH�
1XPEHU��

7KH�FKDSWHU��SDJH��DQG�OLQH�QXPEHU�LQ�WKH�'UDIW�*63�FLWHG�LQ�WKH�
FRPPHQW��LI�UHIHUHQFHG��

&RPPHQW� &RSLHV�RI�WKH�FRPPHQW�WH[W�GLUHFWO\�IURP�WKH�FRPPHQW�OHWWHU��

5HVSRQVH�5HFRPPHQGHG�
$FWLRQ�

5HVSRQVH�RU�UHFRPPHQGHG�DFWLRQ�WR�DGGUHVV�WKH�FRPPHQW���

.H\��
*6$� �*URXQGZDWHU�6XVWDLQDELOLW\�$JHQF\�
*63� �*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�

������ 6XE�&DWHJRULHV�

7R�DLG�WKH�FRPPHQW�PDQDJHPHQW�SURFHVV��*6$�VWDII�DQG�FRQVXOWDQWV�DVVLJQHG�DOO�FRPPHQWV�D�
VXE�FDWHJRU\�EDVHG�RQ�WKH�SULPDU\�WRSLF�RU�LVVXH�WKH�FRPPHQW�UDLVHG��7KH�VXE�FDWHJRULHV�ZHUH�
XVHG�WR�UHYLHZ�VLPLODU�FRPPHQWV�DQG�DVVLJQ�WKH�DSSURSULDWH�VXEMHFW�PDWWHU�H[SHUW�WR�GHYHORS�
WKH�FRPPHQW�UHVSRQVH��7DEOH���SURYLGHV�D�OLVW�RI�WKHVH�VXE�FDWHJRULHV��

7DEOH����*URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�&RPPHQW�6XE�&DWHJRULHV�
$FURQ\P� 6XE�&DWHJRU\�

$/� 3XPSLQJ�$OORFDWLRQV��0HWHULQJ��'H�0LQLPXV�([WUDFWRUV��:DWHU�0DUNHWLQJ��([WUDFWLRQ�±�
:DWHU�$FFRXQWLQJ�)UDPHZRUN�

%5� %URDGHU�5HJXODWLRQV��VXFK�DV��(QGDQJHUHG�6SHFLHV�$FW��3XEOLF�7UXVW�'RFWULQH��

'&� 'LVDGYDQWDJHG�&RPPXQLWLHV�

':� 'RPHVWLF�:HOOV�

*$� *6$�2UJDQL]DWLRQ�

*'� *URXQGZDWHU�'HSHQGHQW�(FRV\VWHPV��(QYLURQPHQWDO�%HQHILFLDO�8VHUV�

*(� *HQHUDO�

*/� *URXQGZDWHU�/HYHOV�

*6� *URXQGZDWHU�6WRUDJH�

*3� &RXQW\�*HQHUDO�3ODQ�

+0� +\GURJHRORJLF�0RGHOLQJ�

,6� ,QWHUFRQQHFWHG�6XUIDFH�:DWHUV�

/6� /DQG�6XEVLGHQFH�

0$� 0DQDJHPHQW�$UHDV�

01� 0RQLWRULQJ�1HWZRUN�

08� 0XQLFLSDO�/DQG��:DWHU�8VH�

25� *URXQGZDWHU�6XVWDLQDELOLW\�3ODQ�2UJDQL]DWLRQ�

30� 3URMHFWV�DQG�0DQDJHPHQW�$FWLRQV�

32� 3XEOLF�2XWUHDFK�
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6%� 6XEEDVLQ�&KDUDFWHULVWLFV�

75� 7UDQVSDUHQF\�

:%� :DWHU�%XGJHW��:DWHU�$FFRXQWLQJ�)UDPHZRUN�

:,� :HOO�,QYHQWRU\�

:5� :DWHU�5HVRXUFHV��:DWHU�5LJKWV�

:4� :DWHU�4XDOLW\�

�

������ &RPPHQW�*URXSV�

$IWHU�DVVLJQLQJ�VXE�FDWHJRULHV�DQG�ZULWLQJ�EULHI�GHVFULSWLRQV�RI�WKH�FRPPHQWV��*6$�VWDII�DQG�
FRQVXOWDQWV�FRQGXFWHG�D�GHWDLOHG�HYDOXDWLRQ�RI�WKH�VFRSH��UHOHYDQFH��DQG�LPSRUWDQFH�RI�HDFK�
LQGLYLGXDO�FRPPHQW��7KURXJK�WKLV�DFWLYLW\��VWDII�DQG�FRQVXOWDQWV�FRQGXFWHG�DQ�LQLWLDO�JURXSLQJ��RU�
SULRULWL]DWLRQ��RI�WKHVH�FRPPHQWV�EDVHG��LQ�SDUW��RQ�WKHLU�DSSOLFDELOLW\�WR����&&5���������E�������
7KHVH�JURXSLQJV�DUH�IXUWKHU�GHVFULEHG�EHORZ��

x� ³*URXS�$´��&RPPHQWV�ZHUH�DVVLJQHG�WR�*URXS�$�LI�WKH\�UDLVHG�VXEVWDQWLDO�WHFKQLFDO��SROLF\��
RU�OHJDO�LVVXHV�PRVW�OLNHO\�WR�EH�VXEMHFW�WR����&&5���������E�������2I�WKH�����FRPPHQWV�
UHFHLYHG�����ZHUH�DVVLJQHG�WR�*URXS�$��

x� ³*URXS�%´��&RPPHQWV�ZHUH�DVVLJQHG�WR�*URXS�%�LI�WKH\�UHTXLUHG�DGGLWLRQDO�HYDOXDWLRQ�RU�
VLJQLILFDQW�FKDQJHV�WR�WKH�*63�DQG�FRQVLGHUHG�YDOLG�WHFKQLFDO�RU�SROLF\�LVVXHV�IRU�IRFXVHG�
UHYLHZ��7KLV�LQFOXGHG�FRPPHQWV�WKDW�UHIHUUHG�WR�FRQWHQW�DQG�WKHPHV�LQFOXGHG�WKURXJKRXW�WKH�
*63�DQG�ZRXOG�UHTXLUH�PRUH�FRQVLGHUDWLRQ�WR�DGGUHVV��2I�WKH�����FRPPHQWV�UHFHLYHG������
FRPPHQWV�ZHUH�DVVLJQHG�WR�*URXS�%��

x� ³*URXS�&´��&RPPHQWV�ZHUH�DVVLJQHG�WR�*URXS�&�LI�WKH\�SULPDULO\�UDLVHG�HGLWRULDO�LVVXHV�RU�
FRXOG�EH�DGGUHVVHG�ZLWKRXW�UHTXLULQJ�IXUWKHU�WHFKQLFDO�HYDOXDWLRQV�RU�VLJQLILFDQW�FKDQJHV�WR�
WKH�*63�WH[W��)RU�H[DPSOH��LI�D�FRPPHQW�LQGLFDWHG�WKDW�D�FHUWDLQ�SDVVDJH�RU�VHFWLRQ�RI�WKH�
*63�FRXOG�EH�LPSURYHG�WKURXJK�D�FORVHU�HGLWRULDO�UHYLHZ��LW�ZDV�FDWHJRUL]HG�DV�*URXS�&��2I�
WKH�����FRPPHQWV������ZHUH�DVVLJQHG�WR�*URXS�&�DQG�GLUHFWO\�DGGUHVVHG�E\�WKH�*6$�DQG�
FRQVXOWDQW�VWDII��

���� 5(9,(:�$1'�5(63216(��

7KLV�VXEVHFWLRQ�GHVFULEHV�WKH�DSSURDFK�DQG�SURFHVV�*6$�DQG�FRQVXOWDQW�VWDII�XVHG�WR�UHYLHZ��
UHVSRQG�WR��DQG�DGGUHVV�FRPPHQWV�UHFHLYHG�RQ�WKH�'UDIW�*63�DQG�DSSURYDO�RI�DPHQGPHQWV�WR�
WKH�'UDIW�*63��7KLV�UHYLHZ�DQG�UHVSRQVH�SURFHVV�LQFOXGHG�SUHSDUDWLRQ�RI�GUDIW�PXOWLSOH�
FRPPHQW�UHVSRQVHV�DQG�D�PHHWLQJ�RI�WKH�6FRWW�9DOOH\�$GYLVRU\�&RPPLWWHH��7KHVH�PHHWLQJV��
DQG�WKHLU�IRFXV��DUH�DV�QRWHG�LQ�WKH�IROORZLQJ�VXEVHFWLRQV��
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������ 0XOWLSOH�&RPPHQW�5HVSRQVHV�

&RPPHQWV�RI�D�VLPLODU�QDWXUH�ZHUH�DVVLJQHG�D�³0XOWLSOH�&RPPHQW�5HVSRQVH´�RU�0&5��$Q�0&5�
LV�D�VLQJOH�UHVSRQVH�WKDW�DSSOLHV�WR�PXOWLSOH�FRPPHQWV�RI�D�VLPLODU�QDWXUH��'UDIW�0&5V�
SHUWDLQLQJ�WR�*URXS�$�FRPPHQWV�ZHUH�VKDUHG�ZLWK�WKH�$GYLVRU\�&RPPLWWHH�LQ�DGYDQFH�RI�WKH�
&RPPHQW�5HVSRQVH�:RUNVKRS��%DVHG�RQ�IHHGEDFN�IURP�WKH�:RUNVKRS��WKH�0&5V�ZHUH�
ILQDOL]HG�DQG�DUH�LQFOXGHG�LQ�$WWDFKPHQW�&�WR�WKLV�6XPPDU\��

������ &RPPHQW�5HVSRQVH�:RUNVKRS�

2Q�2FWREHU�����������WKH�6FRWW�9DOOH\�$GYLVRU\�&RPPLWWHH�KHOG�D�SXEOLFO\�QRWLFHG�PHHWLQJ�WR�
UHYLHZ�DQG�UHVSRQG�WR�FRPPHQWV�*6$�VWDII�DQG�FRQVXOWDQWV�KDG�LGHQWLILHG�DV�*URXS�$�
FRPPHQWV��$�GUDIW�RI�WKH�0DWUL[�ZDV�SURYLGHG�WR�WKH�$GYLVRU\�&RPPLWWHH�RQ�2FWREHU����DQG�
SRVWHG�RQ�WKH�'LVWULFW�ZHEVLWH��&RSLHV�RI�WKH�DQQRWDWHG�FRPPHQW�OHWWHUV�ZHUH�DOVR�GLVWULEXWHG�WR�
WKH�$GYLVRU\�&RPPLWWHH�DQG�SRVWHG�RQ�WKH�ZHEVLWH��&RPPLWWHH�PHPEHUV�ZHUH�LQYLWHG�WR�DPHQG�
WKH�SULRULW\�GHVLJQDWLRQV�RI�*URXS�%�DQG�&�FRPPHQWV��KRZHYHU��QRQH�ZHUH�UHYLVHG�WR�*URXS�$�
VWDWXV��7KH�*URXS�$�FRPPHQWV�IHOO�LQWR�WKH�IROORZLQJ�PDMRU�WRSLFV��

x� 3XEOLF�7UXVW�'RFWULQH�
x� 6WDWH�:DWHU�5HVRXUFH�&RQWURO�%RDUG�(PHUJHQF\�5HJXODWLRQV�
x� ,QWHUFRQQHFWHG�6XUIDFH�:DWHUV�
x� 0DQDJLQJ�8QGHVLUDEOH�5HVXOWV�
x� *63�$SSOLFDELOLW\�WR�WKH�$GMXGLFDWHG�=RQH�RI�WKH�6FRWW�9DOOH\�6XEEDVLQ�
x� %HQHILFLDO�8VHUV�RI�*URXQGZDWHU�

7KURXJK�D�IDFLOLWDWHG�VHVVLRQ��WKH�*6$�VWDII��FRQVXOWDQWV��DQG�WKH�$GYLVRU\�&RPPLWWHH�UHYLHZHG�
DQG�SURYLGHG�VWDII�GLUHFWLRQ��DV�DSSURSULDWH��WR�DSSURYH�RU�DPHQG�HDFK�RI�WKH�VWDII�GHYHORSHG�
UHVSRQVHV��7KH�$GYLVRU\�&RPPLWWHH��DEVHQW�TXRUXP��DJUHHG�WR�UHFRPPHQG�WR�WKH�'LVWULFW�WR�
DGRSW�WKH�)LQDO�*63�DW�LWV�'HFHPEHU���PHHWLQJ��EDVHG�RQ�WKH�DJUHHG�XSRQ�UHYLVLRQV�WR�WKH�
'UDIW�*63��7KH�$GYLVRU\�&RPPLWWHH�UHSUHVHQWDWLYH�IRU�WKH�.DUXN�7ULEH�FRXOG�QRW�HQGRUVH�WKH�
SODQ�DQG�WKH�*6$�LV�SXUVXLQJ�RQJRLQJ�FRRUGLQDWLRQ�ZLWK�WKH�.DUXN�7ULEH�WR�UHVROYH�DQ\�
RXWVWDQGLQJ�FRQFHUQV��

������ 3XEOLF�+HDULQJ�

2Q�'HFHPEHU����������WKH�6LVNL\RX�&RXQW\�%RDUG�RI�6XSHUYLVRUV�KHOG�D�SXEOLFO\�QRWLFHG�SXEOLF�
KHDULQJ�IRU�DGRSWLRQ�RI�WKH�*63��7DEOH���SURYLGHV�D�VXPPDU\�RI�FRPPHQWV�SURYLGHG�GXULQJ�WKH�
SXEOLF�FRPPHQW�SHULRG�RI�WKH�SXEOLF�KHDULQJ��7KH�WDEOH�SURYLGHV�WKH�FRPPHQWHU¶V�QDPH�DQG�
DIILOLDWLRQ��WKH�FRPPHQW�SURYLGHG��DQG�GLUHFWLRQ�SURYLGHG�WR�VWDII�E\�WKH�*6$�%RDUG��LI�DQ\���7KLV�
PHHWLQJ�ZDV�UHFRUGHG�DQG�SRVWHG�WR�WKH�&RXQW\¶V�ZHEVLWH��0HPEHUV�RI�WKH�SXEOLF�ZLOO�EH�DEOH�WR�
IXUWKHU�FRPPHQW�DQG�SURYLGH�IHHGEDFN�RQ�WKH�*63�GXULQJ�':5¶V�HVWDEOLVKHG�FRPPHQW�SHULRG�
XQGHU�&DOLIRUQLD�:DWHU�&RGH������������7KH�*6$�ZLOO�FRQWLQXH�WR�WUDFN�ZULWWHQ�FRPPHQWV�
SURYLGHG�WR�':5���
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7DEOH����3XEOLF�&RPPHQWV�5HFHLYHG�GXULQJ�WKH�3XEOLF�+HDULQJ�WR�$GRSW��
&RPPHQWHU�1DPH� &RPPHQW�3URYLGHG� 'LUHFWLRQ�3URYLGHG�WR�6WDII�E\�

*6$�%RDUG�
:DUUHQ�)DUQDP��
DJULFXOWXUDO�SURSHUW\�
RZQHU�LQ�6FRWW�9DOOH\�

:DUUHQ�)DUQDP�SURYLGHG�D�OHWWHU�LQ�DGYDQFH�RI�WKH�
SXEOLF�KHDULQJ��H[SUHVVLQJ�RSSRVLWLRQ�WR�WKH�
DGRSWLRQ�RI�WKH�*63��

&RPPHQWV�QRWHG��

6FRWW�0XUSK\��6FRWW�
9DOOH\�UHVLGHQW�

6FRWW�0XUSK\�VKDUHG�FRQFHUQV�UHJDUGLQJ�
XQFHUWDLQWLHV�UHODWHG�WR�WKH�IXWXUH�RI�LUULJDWLRQ�ZDWHU�
LQ�6FRWW�9DOOH\�DQG�VSRNH�LQ�VXSSRUW�RI�µOHDN\¶�
LUULJDWLRQ�GLWFKHV�DV�VXSSRUW�IRU�WKH�JURXQGZDWHU�
VXSSO\��

&RPPHQWV�QRWHG��

7KHRGRUD�-RKQVRQ��
6FRWW�9DOOH\�UHVLGHQW�

7KHRGRU�-RKQVRQ�QRWHG�WKDW�WKH�SODQ�FRXOG�VWLOO�KDYH�
HLWKHU�D�SRVLWLYH�RU�QHJDWLYH�LPSDFW�RQ�UHVLGHQWV�DQG�
HPSKDVL]HG�WKH�LPSRUWDQFH�RI�NHHSLQJ�UHVLGHQWV�LQ�
WKH�ORRS�WKURXJKRXW�LPSOHPHQWDWLRQ��6KH�DOVR�
UHTXHVWHG�FODULILFDWLRQ�DERXW�WKH�WLPHOLQH�DQG�FRVWV�
DVVRFLDWHG�ZLWK�DPHQGLQJ�WKH�SODQ��PRYLQJ�IRUZDUG��

0DWW�3DUNHU�SURYLGHG�FODULI\LQJ�
LQIRUPDWLRQ�DERXW�WKH�*6$¶V�SODQ�WR�
FRQWLQXH�RXWUHDFK�WR�VWDNHKROGHUV��
+H�VKDUHG�LQIRUPDWLRQ�DERXW�WKH�
ILYH�\HDU�XSGDWH�SURFHVV�ZKLFK�ZLOO�
VWDUW�LQ�D�IHZ�\HDUV��

'LUHFWRU�5D\�+DXSW��
&KDLU�RI�WKH�%RDUG�

'LUHFWRU�+DXSW�VKDUHG�FRQFHUQV�DERXW�6*0$�ZLWK�
UHJDUGV�WR�FRQVLGHUDWLRQ�RI�FRQVXPSWLRQ�RI�
JURXQGZDWHU�UDWKHU�WKDQ�FRQVLGHULQJ�LPSDFWV�
DVVRFLDWHG�ZLWK�WKH�DYDLODELOLW\�RI�ZDWHU�LQ�WKH�
XSODQGV��

&RPPHQWV�QRWHG��

�
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)ORRG�&RQWURO�DQG�:DWHU�&RQVHUYDWLRQ�'LVWULFW�
�����������
3�2��%R[��������������)DLUODQH�5G������ � ���������������
<UHND��&DOLIRUQLD������� )$;����������������

�������������������������������ZZZ�FR�VLVNL\RX�FD�XV� � ��������������7ROO�)UHH�������������������H[W�������
�
�
�ƵŐƵƐƚ�ϭϬ͕�ϮϬϮϭ�
�ƚƚŶ͗�΀ZĞĐŝƉŝĞŶƚ΁�
�
^ƵďũĞĐƚ͗�EŽƚŝĐĞ�ŽĨ�hƉĐŽŵŝŶŐ�,ĞĂƌŝŶŐ�ĨŽƌ��ĚŽƉƚŝŽŶ�ŽĨ�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�WůĂŶƐ�

�ĞĂƌ�΀ZĞĐŝƉŝĞŶƚ΁͕�

dŚŝƐ�ůĞƚƚĞƌ�ŝƐ�ŝŶƚĞŶĚĞĚ�ƚŽ�ƉƌŽǀŝĚĞ�ƚŚĞ�΀ZĞĐŝƉŝĞŶƚ΁�ǁŝƚŚ�ŶŽƚŝĐĞ�ŽĨ�ƚŚĞ�^ŝƐŬŝǇŽƵ��ŽƵŶƚǇ�&ůŽŽĚ��ŽŶƚƌŽů�ĂŶĚ�tĂƚĞƌ�
�ŽŶƐĞƌǀĂƚŝŽŶ��ŝƐƚƌŝĐƚƐ�;�ŝƐƚƌŝĐƚͿ�ƉƌŽƉŽƐĞĚ�ĂĚŽƉƚŝŽŶ�ŽĨ�Ă�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ�WůĂŶ�;'^WͿ�ƉƵƌƐƵĂŶƚ�ƚŽ�
�ĂůŝĨŽƌŶŝĂ�tĂƚĞƌ��ŽĚĞ�;�t�Ϳ�ƐĞĐƚŝŽŶ�ϭϬϳϮϴ͘ϰ͘��Ɛ�ƌĞƋƵŝƌĞĚ�ďǇ�ƚŚĞ�^ƵƐƚĂŝŶĂďůĞ�'ƌŽƵŶĚǁĂƚĞƌ�DĂŶĂŐĞŵĞŶƚ��Đƚ�
;^'D�Ϳ�ŽĨ�ϮϬϭϰ�;�t��ΑϭϬϳϮϬ�Ğƚ�ƐĞƋ͘Ϳ͕�ƚŚĞ��ŝƐƚƌŝĐƚ͕�ĂĐƚŝŶŐ�ĂƐ�ƚŚĞ�'ƌŽƵŶĚǁĂƚĞƌ�^ƵƐƚĂŝŶĂďŝůŝƚǇ��ŐĞŶĐǇ͕�ŵƵƐƚ�ƉƌŽǀŝĚĞ�
ŶŽƚŝĐĞ�ƚŽ�Ă�ĐŝƚǇ�Žƌ�ĐŽƵŶƚǇ�ǁŝƚŚŝŶ�ƚŚĞ�ĂƌĞĂ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�'^W�Ăƚ�ůĞĂƐƚ�ϵϬͲĚĂǇƐ�ƉƌŝŽƌ�ƚŽ�ŚŽůĚŝŶŐ�Ă�ƉƵďůŝĐ�ŚĞĂƌŝŶŐ�ƚŽ�
ĂĚŽƉƚ�ƚŚĞ�'^W�;�t��ΑϭϬϳϮϴ͘ϰͿ͘�

dŚĞ��ŝƐƚƌŝĐƚ�ŚĂƐ�ƐĐŚĞĚƵůĞĚ�Ă�ƉƵďůŝĐ�ŚĞĂƌŝŶŐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ĂĚŽƉƚŝŽŶ�ŽĨ�ƚŚĞ��ƵƚƚĞ�sĂůůĞǇ͕�^ŚĂƐƚĂ�sĂůůĞǇ�ĂŶĚ�^ĐŽƚƚ�ZŝǀĞƌ�
sĂůůĞǇ�'^W�ŽŶ��ĞĐĞŵďĞƌ�ϳ͕�ϮϬϮϭ͕�Ăƚ�Ă�ƚŝŵĞ�ƚŽ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ͕�ĚƵƌŝŶŐ�Ă�ŵĞĞƚŝŶŐ�ŽĨ�ƚŚĞ��ŝƐƚƌŝĐƚ͕�ůŽĐĂƚĞĚ�ŝŶ�ƚŚĞ�
^ŝƐŬŝǇŽƵ��ŽƵŶƚǇ��ŽĂƌĚ��ŚĂŵďĞƌƐ͕�ϯϭϭ�&ŽƵƌƚŚ�^ƚ͕�zƌĞŬĂ͕����ϵϲϬϵϳ͘��

/Ŷ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ��t��ΑϭϬϳϮϴ͘ϰ͕�ǇŽƵƌ�ĐŝƚǇ�ŝƐ�ĞůŝŐŝďůĞ�ƚŽ�ƌĞƋƵĞƐƚ�ĐŽŶƐƵůƚĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ��ŝƐƚƌŝĐƚ�ŝŶ�ĂĚǀĂŶĐĞ�ŽĨ�ƚŚĞ�
ƉƵďůŝĐ�ŚĞĂƌŝŶŐ͘�/Ĩ�ǇŽƵ�ǁŝƐŚ�ƚŽ�ĐŽŶƐƵůƚ�ǁŝƚŚ�ƚŚĞ��ŝƐƚƌŝĐƚ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂĚŽƉƚŝŽŶ�ŽĨ�ŝƚƐ�'^W͕�ƉůĞĂƐĞ�ƉƌŽǀŝĚĞ�ŶŽƚŝĐĞ�
ǁŝƚŚŝŶ�ϯϬ�ĚĂǇƐ�ŽĨ�ƌĞĐĞŝƉƚ�ŽĨ�ƚŚŝƐ�ůĞƚƚĞƌ͘��

zŽƵ�ŵĂǇ�ĂůƐŽ�ƐƵďŵŝƚ�ĐŽŵŵĞŶƚƐ�ŽŶ�ƚŚĞ�'^W�ĚƵƌŝŶŐ�ƚŚĞ�ƐĐŚĞĚƵůĞĚ�ƉƵďůŝĐ�ĐŽŵŵĞŶƚ�ƉĞƌŝŽĚ͘��ůů�ƌĞůĞǀĂŶƚ�ŵĂƚĞƌŝĂů͕�
ŝŶĐůƵĚŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶƐ�ĨŽƌ�ĐŽŵŵĞŶƚŝŶŐ͕�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�Ă�ĚŽǁŶůŽĂĚĂďůĞ�ƉĚĨ�ĨŽƌŵĂƚ�ŽŶ�ƚŚĞ��ŝƐƚƌŝĐƚ͛Ɛ�ǁĞďƐŝƚĞ�Ăƚ�ƚŚĞ�
ĨŽůůŽǁŝŶŐ�ůŝŶŬ͗�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĐŽ͘ƐŝƐŬŝǇŽƵ͘ĐĂ͘ƵƐͬŶĂƚƵƌĂůƌĞƐŽƵƌĐĞƐͬƉĂŐĞͬƐƵƐƚĂŝŶĂďůĞͲŐƌŽƵŶĚǁĂƚĞƌͲŵĂŶĂŐĞŵĞŶƚͲĂĐƚͲ
ƐŐŵĂ�

/Ĩ�ǇŽƵ�ŚĂǀĞ�ĂŶǇ�ƋƵĞƐƚŝŽŶƐ͕�ĐŽŶƚĂĐƚ�DĂƚƚ�WĂƌŬĞƌ͕�EĂƚƵƌĂů�ZĞƐŽƵƌĐĞƐ�^ƉĞĐŝĂůŝƐƚ�Ăƚ�;ϱϯϬͿ�ϴϰϮͲϴϬϭϵ͕�Žƌ�
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Reviewer name: Bernard and Beverly Dowling 

Submission date: 9/26/2021 
GSP sections reviewed: Ch 1-4 

Chapter, Page & 
Line number 

Suggested revision 

Comment 
overview 

Please note, we were among 42 farmers and ranchers who submitted 
comments on the first draft. Our comments were largely ignored in the latest 
iteration of the GSP. The below comments are largely copied and pasted from 
the original comments. 

One thing, however, is different in this draft: our name. Scott Valley is called 
just that—Scott Valley, not “Scott River Valley.” Please remove all such 
references. Renaming our valley is an insult to our residents and an erasure 
our history. 

A primary goal of this GSP should be to preserve and protect agriculture. The 
people who live in Scott Valley love it. Why is this place so special? It’s 
beautiful, clean, rural, and safe. We know our neighbors because we’ve been 
able to establish deep roots in agriculture. Without agriculture, what would 
Scott Valley be? We have an obligation to allow our kids the opportunity to 
pursue the productive and honorable trade of agriculture, just as we have. The 
importance of agriculture to our nation’s health and security need not be 
explained. Yet we must recognize that, on a local level, agriculture is just as 
crucial. We must protect it in order to preserve Scott Valley as we know and 
love it. 

Benefiting agriculture and fish can be done by increasing our water supply—
or, more appropriately, holding onto our water supply. During 7 to 10 days 
of high spring flows, enough water flows out of the valley to supply all of 
Scott Valley’s farmers and ranchers with the water they need for the 
whole irrigation season. We must implement water storage projects, both 
above- and below-ground, in order to hold onto that water. This will benefit 
ALL beneficial users in Scott Valley. 

Any project that puts increased regulatory burden on agriculture should not be 
considered in this plan. SGMA does not require punitive measures; the law 
simply asks the GSA to address groundwater quality and supply issues. Water 
storage measures are included in SGMA and therefore are attainable.  

Proposals to turn off pumps and repurpose land away from agriculture will do 
damage to our economy, culture, and environment. Fallowed fields generally 

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Text Box
BBD-001

julgarcia
Text Box
BBD-002

julgarcia
Text Box
BBD-003

julgarcia
Text Box
BBD-004

julgarcia
Text Box
BBD-005

julgarcia
Text Box
BBD-006



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

2 

make bad neighbors: hotbeds for noxious weeds and fire danger. The more we 
discourage farmers and ranchers from being productive, the more we invite 
subdivisions and urban sprawl. Also, by discouraging above-board 
productivity, we inadvertently encourage below-board, illegal activities such 
as marijuana cultivation, which is dangerous to our citizens and damaging to 
our environment--including water quality.  

Furthermore, adding damaging regulations will invite a “snitch” culture where 
people turn in their neighbors for trying to be productive, care for their land, 
and provide for their families. Regulations that go against human nature will 
only cause conflict. We who live in Scott Valley must stand firm against any 
proposals to divide us and transform our landscape and culture away from 
agriculture.  

Again, SGMA allows for a wide variety of projects and management actions 
and does not mandate the use of punitive regulations. 

Please see the attached flyer that has been circulating with Scott Valley 
residents since mid-April. It encourages water storage, groundwater recharge, 
fish-friendly structures, and other projects and opposes well metering, fees 
and fines for water use, and forced pump turn-off dates. 

It’s been stated by more than one member of the Advisory Committee that 
this GSP development process “felt like a runaway train.” Productive ideas 
that have had support from almost the entire committee—if not the entire 
committee—have been given very little attention by the Tech Team. It’s time 
to put this plan back on track so that it suits the needs of Scott Valley. 

Detailed comments: 
Executive 
Summary  p 8 

As noted above, we lose most of our water as flow down the river and to 
the ocean: “Annual outflow from the Basin occurs largely as Scott River flow 
exiting the Basin to the northwest (ranging -689 to -85 TAF, median of -292), 
though a significant portion leaves as ET (-130 to -90 TAF, median of -112).”  

Exec Summ p 11 This GSP relegates our most promising water storage projects to “Tier III” 
implementation—meaning “Additional PMAs that may be implemented in the 
future, as necessary 284 (initiation and/or implementation 2027–2042).” 
Meanwhile, “Tier II” projects have concrete plans to start right away. One of 
those projects, “voluntary managed land repurposing,” is problematic for 
Scott Valley. Removing ag land from the equation means our kids will have 
lower chances of continuing our farming and ranching tradition. What will 
take its place? 

%%'�
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Ch 1 p 6 “Consensus building is a foundational principle of all committee discussions, 
and membership is intended to reflect the diversity of beneficial groundwater 
uses and users in Scott Valley.” Comment: It can’t be said that every PMA 
listed has consensus among AC members. On numerous occasions, 
members of the irrigation ad hoc committee have voiced their 
disapproval of proposals to turn off pumps, yet that option remains in the 
plan. 

Furthermore, the Tech Team held separate “ad hoc” committee meetings 
but never provided the full AC with an opportunity to meet in-person to 
find common ground. The subcommittees seemed to be working in silos. 

To the question of whether the AC represents the diversity of Scott 
Valley, it should be noted that cattle producers are not represented on the 
Committee, even though they represent a sizeable portion of the valley’s 
economy, affected land area, and culture. 

Ch 1 p 7 “The final section of the C&E Plan describes outreach strategies which the 
local GSA employs to effectively advance SGMA implementation. Specific 
tools and forums include the following: • Advisory committee meetings • 
Constituent briefings with local organizations • Tribal engagement • Public 
meetings and workshops • GSA Board meetings • Coordination with local 
resource conservation districts • Coordination with state and federal agencies • 
Integration of relevant studies and materials • Interested parties list • 
Informational materials • County SGMA website • Local media and public 
service announcements” 
Comment: The listed public outreach goals have, unfortunately, not been 
met. A very important group of stakeholders—landowners who use 
enough water to be affected by SGMA regulations—has been largely 
unaware of the GSA’s activities to date, and until very recently has not 
been educated about SGMA. “Broad stakeholder input and feedback” 
has not been happening, at least among Scott Valley’s farmers and 
ranchers. 

The excuse of “COVID” should not prevent our affected stakeholders 
from having meaningful engagement in this process. Zoom meetings led 
by the Tech Team do not constitute an open, accessible forum for most 
farmers and ranchers. Most of the “meetings” were held in the middle of 
the work day. In-person meetings should be held, at times convenient for 
farmers and ranchers. 

Ch 2 p 37 
“The [Scott Valley Area Plan] includes multiple goals and policies that align 
with those in the GSP. Specifically, the focus on managing growth in a 
sustainable way while protecting priority agricultural lands and natural 

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Text Box
BBD-013

julgarcia
Text Box
BBD-014

julgarcia
Text Box
BBD-015



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

4 

resources is an overarching theme in both the SVAP and the GSP.” 
Comment: The SVAP is explicit about protecting agricultural land. The 
GSP draft should explicitly protect ag, as well. (This comment was also 
made in the first draft, which means “agriculture” was deliberately left 
out. Why?) 

Ch 2 p 42 “The Valley and headwater tributaries of the mountains surrounding Scott 
Valley provide key spawning and rearing habitat for native anadromous fish 
species, including Oncorhynchus tschawytscha (Chinook salmon), 
Oncorhynchus kisutch (coho salmon) and Oncorhynchus mykiss (steelhead 
trout). Coho salmon in the Southern Oregon Northern California Coast 
Evolutionary Significant Unit (SONCC ESU) are listed as threatened at both 
the federal and state levels (NCRWQCB 2005).” 
Comment: It should be noted that the Scott has never been prime habitat 
for coho. We are at the very bottom of the coho’s natural range. Coho are 
harvested in great numbers off the coast of Alaska. This assertion is 
supported by the Shasta Indian tribe, which has stated that the Klamath 
(and by extension the Scott) is, “since time immemorial,” historically 
unfit for coho. Additionally, a CDFW publication from 2007 refers to 
coho as a coastal fish that doesn’t like to spawn farther than 20 miles 
inland (California Finfish and Shellfish Identification Book - a 
companion guide to the California Fishing Passport, California 
Department of Fish and Game, 2007).  

It should further be noted that the Chinook is also harvested 
commercially in the northern Pacific. 

Both Coho and Chinook populations are affected by many factors, such 
as gill netting (some Yuroks say they “don’t know how a single fish gets 
up the river”); predation at the mouth of the Klamath; oceanic decadal 
oscillation; and more. This SGMA process must not be used as a weapon 
to target groundwater pumping when in fact many variables affect these 
species.  

Ch 2 p 76 “Identification of Groundwater Dependent Ecosystems”. This section is 
troubling. No agricultural members of the Advisory Committee were invited 
to join the “Surface Water” subcommittee that helped create this section. Nor 
were ag members given a very clear picture of what the Surface Water 
subcommittee was doing.  

Meanwhile, the Surface Water subcommittee was doing some pretty major 
things: “The group was created to assist with the identification of high-
priority habitat, define a healthy hydrologic system in the Basin, and define 
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metrics indicative of ecosystem health to assist in the definition of measurable 
objectives, undesirable results, and associated monitoring activities.” Clearly, 
these important aspects should have had the entire Advisory Committee’s 
consultation. This does not appear to have been the case.  

It seems the drafters of the GSP expected some blowback on this. On page 81, 
the GSP states, “A total of seven meetings [of the Surface Water 
subcommittee] were held between February 2020 and March 2021.” No other 
subcommittee meetings were documented this way in the GSP. This seems to 
be an attempt to legitimize the somewhat cover-of-darkness process by which 
this section was developed. 

Some details about GDEs that should be addressed are: 
- Maps: Presence of a GDE on one’s property seems as though it could

have real ramifications. The GDE map on p 81 lacks any detail.
Landowners should be able to see whether they are a target of extra
scrutiny.

- In two instances (western pond turtle and yellow-legged frog, p 85),
the language points explicitly to “groundwater pumping” as
potentially damaging. This is inappropriate. The main threat is
drought. Placing blame on pumping implies the GSA’s intent to curtail
pumping. This is not necessary; we should pursue supply-side
projects, which would alleviate the potential threats to these species.

Ch 2 p 131 “For the Scott Valley, the sustainable yield is equal to the 28 year average 
groundwater pumping of 42 thousand acre-feet per year minus any future 
reduction in groundwater pumping resulting from the implementation of 
project and management actions (see Chapter 4)…” This should be removed. 
Reductions of groundwater pumping should not be part of the GSP. As 
noted in numerous instances, there is no overdraft of water in Scott 
Valley, unlike some other basins developing GSPs. (Example: “Historical 
water levels indicate that there is no overdraft and no long-term decline 
in water levels” in Scott Valley (Ch 3 p 41).) 

Ch 3 p. 25 “The GSA plans to collaborate with other entities to add monitoring locations 
to fill data gaps.” Comment: The GSA should make clear that it will only 
accept verifiable data. Trust could become an issue for the public with 
the GSA accepting data from third parties. 

Chr. 3 p 59 “that is, what is an “unreasonable” amount of streamflow depletion, which 
could be reframed as: what is a “reasonable” amount of avoided groundwater 
use?” Comment: The latter question is flawed. Streamflow depletion 
reversal should be achieved by adding water to the equation, not by 

julgarcia
Text Box
BBD-017, Cont'd

julgarcia
Line

julgarcia
Line

julgarcia
Text Box
BBD-018

julgarcia
Text Box
BBD-019

julgarcia
Text Box
BBD-020

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

6 

cutting back on current use (unless voluntary irrigation efficiencies are 
made). 

Ch. 3 p. 60 “The MAR-ILR scenarios, once fully implemented, provide a relative 
streamflow depletion reversal that averages 19% during September–
November…” Comment: I support this PMA but I am concerned 19% 
may be a high estimate. How many of the landowners in the proposed 
areas have been contacted to see if it will work for them? Also, more 
detailed maps than what’s available in Appendix 4a would be helpful. 

Ch. 3 p. 61 “The average relative stream depletion reversal of the implemented PMAs 
during September–November must exceed 15% of the depletion caused by 
groundwater pumping from outside the adjudicated zone in 2042 and 
thereafter.” Comment: Since this self-imposed percentage is in bold and is 
so specific, the GSP should give a brief explanation of how it was arrived 
at. 

Ch 3 p 61 These five-year goals for stream depletion reversal (5% by 2027, 10% by 
2032, 15% by 2037) may need to be revised in order to accommodate the 
less expedient but more beneficial supply-side projects, such as reservoir-
building and MAR/ILR. 

Ch. 3 p 64 “This explicit linkage between the measurable objective with the aspirational 
watershed goal also provides flexibility for compliance with potential future 
regulations or actions, in an integrated water management approach.” 
Comment: Agreed. As such, we should be proposing projects related to 
water storage, groundwater recharge, and instream structures to slow the 
flow. Regulatory hurdles, while inevitable, should not be used as a reason 
not to pursue these worthy projects. They are they only projects that will 
help achieve our groundwater goals without doing economic harm to a 
large swath of Scott Valley’s farmers and ranchers. 

Ch 3 p 66 “Seasonal pumping restrictions in the non-Adjudicated Zone. • Voluntary 
pumping restrictions in the Adjudicated Zone. • Conservation easements that 
would limit irrigation in some or all water years.”  
Comment: These demand-side “solutions” will likely have undesirable 
results for Scott Valley’s economy and environment and should be 
removed. Pumping restrictions will result in economic hardship, which 
could result in the forced sale of farms and ranches. Those properties 
would be divided into the smallest possible acreages, resulting in a denser 
population. Pressure would inevitably mount to revise the SV Area Plan 
to allow prime ag land to be subdivided into smaller pieces.  

Fields that are not watered will be overtaken by invasive weeds (dyer’s 
woad, star thistle, etc). Therefore, ranches with conservation easements 
for non-irrigation will become bad neighbors: weed factories and fire 
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hazards. (Note: language throughout Appendix 4a indicates that non-
irrigated land will return to “native vegetation.” This is not accurate. 
Circumstances have changed over the past 100 years: we have more 
drought and better drainage. “Native” vegetation will not reestablish 
itself. Without irrigation, invasive weeds will replace crops.)  

Ch. 4 p 5 “Under the Sustainable Groundwater Management Implementation Grant 
Program Proposition 68, grants can be awarded for planning activities and for 
projects with a capital improvement component. As such, state funds for 
reimbursing landowners for implementation of PMAs, including land 
fallowing and well-shut offs, currently cannot be obtained under this 
program.” Comment: This funding issue speaks to the point that 
productive projects such as water storage should be pursued, while land 
fallowing and well shut-offs should be avoided. 

Ch 4 p 7 Table I PMA Summary Table.  
Comment: Many promising ideas were proposed to the Tech Team to be 
included as Tier II or Tier III projects, with strong support from a sound 
majority of the Advisory Committee. Instead of including them in this 
table, those ideas were relegated to the last page of this report, with the 
reasoning that they “have not yet been investigated.” Those proposals 
include: a study of the tailings for groundwater storage; recharge weirs; 
fish-friendly structures to decrease flow rates in Scott River and its 
tributaries; construction of a clay dam or permeable plug at the lower 
end of Scott Valley; and direct addition of water to the river during 
periods of low flow.  

It’s hard to believe that none of these proposals have been investigated 
enough to put in the Tier II or III categories. 

Other PMAs listed in this table are addressed below. 

Ch 4 p 13 “Avoiding Significant Increase of Total Net Groundwater Use from the 
Basin.” Comment: Although this MA does propose significant regulations 
on new wells, it may be appropriate to avoid overdrafts in the Valley. It 
embodies the principle of “first in time, first in right,” which has long 
been used in California water law. 

Ch 4. P 13 line 
350 

“[No net increase in groundwater use] can be achieved through exchanges, 
conservation easements, and other voluntary market mechanisms.” The GSA 
should be mindful of unintended consequences. For example, a market 
exchange, which is explored in more detail on p 19, could in fact 
encourage urban development of ag ground. 
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Ch 4. P 19 
cutout 

“Market instruments” cutout. Comment: This troubling passage seems to 
encourage the conversion of ag land to urban development, because 
urban land uses less water. The example in the cutout even goes so far as 
to allow development of “natural lands” after a city buys out ag land—
because now the city has “credits” for using less water than the ag land 
did. This entire section epitomizes tone-deafness and should be removed. 

Ch. 4 p 21 “Beaver Dam Analogues.” Comment: this section should be expanded to 
include other fish-friendly structures to slow the flow of the mainstem 
and tributaries for aquifer recharge. This concept has the support of 
many landowners along the river. I am told that BDAs (in some form) 
were used on the mainstem of the Scott several years ago and that the 
project successfully raised the water table. This is not mentioned in the 
draft. 

Other fish-friendly structures could include inflatable bladders: rubber 
dams that can quickly be inflated or deflated as needed. Thousands of 
these are used all over the world, with decades of success. In some cases, 
aquifer recharge is the sole purpose (e.g., the Santa Ana Inflatable 
Rubber Dam Project, which supplies 100,000 Orange County residents 
with water each year.) 

Recharge weirs, while more permanent and potentially damaging to 
surrounding fields during high water events, are also used around the 
world to recharge aquifers. They can be designed to allow fish passage. 

Ch 4 p 22 Upslope water yield projects. The “Green infrastructure” proposal is good 
and could be expanded. Clearing conifers, juniper, and brush all has 
potential to do good for the watershed, on both private and public land. 
By including such projects in this proposal, the GSA can encourage and 
partake in federal and private projects. 

Ch 4 p 23 “Irrigation Efficiency Improvements”. Comments: As this PMA is fleshed 
out, the GSA should take care not to punish those who have already 
upgraded and invested in efficient systems, while antiquated systems get 
the grants. Perhaps the only fair way to go is a “First come, first serve” 
application system.  

This section merits more attention. While it claims that stream depletion 
is reversed by 4, 12 and -2 percent based on different scenarios, it doesn’t 
describe what those scenarios are (nor does Appendix 4-A, which is 
referenced for more info). While irrigation efficiencies could hold 
potential for depletion reversal, this PMA seems to be glazed over when 
compared to more punitive options, such as pump turn-offs.  

https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
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Ch 4 p 28 “Voluntary Land Repurposing”. Comment: This PMA should be used with 
extreme caution. From the perspective of a cattle producer, set-aside 
programs restrict the availability of pasture. Some would characterize 
term contracts, easements, etc. as “private decisions” by landowners. 
However, when government is offering incentives for such decisions, the 
concept of “free-market decisions” doesn’t apply. Our local economy and 
culture will be affected in unforeseen ways when productive ag ground is 
set aside. 

Ch 4 p 28 “Irrigated Margin Reduction.” Comment: This is another example of a 
program that will require enforcement, and will likely result in citizen-
police who turn in their neighbors for following their natural instinct of 
trying to be productive. 

Ch 4 p 29 “Crop Support: To support crop rotation, particularly for grain crops, access 
to crop support programs may be important to ensure that this option is 
economically viable.” Comment: This seems to rely on a federal program 
over which the GSA has no control. Rather than focusing on such weak 
possibilities, the GSP should focus on local, on-the-ground supply-side 
projects to increase the water table. 

Ch 4 p 29 line 
841 

“For example, a corner of a field may be well suited for wildlife habitat, or 
solar panels or water storage.” Comment: The concept of pivot corners as 
reservoirs was brought up by a local rancher and merits attention. 
“Wildlife habitat” is more likely to be noxious weeds, which farmers will 
have to try to beat back from encroaching on their crops. Solar panels 
would require considerable infrastructure at great expense. Ponds, on the 
other hand, are relatively inexpensive to build and could contribute to 
groundwater recharge. 

Ch 4 p 30 “Tier III: Potential Future Project and Management Actions”. Comment: 
Some of these PMAs should not be relegated to Tier III. “Potential 
future” PMAs sends the clear message that these projects are not 
priorities, even though they are the least damaging and most promising 
for actually increasing the water table. Although they may take time to 
implement, these PMAs should be acted on immediately. (Examples: 
High mountain lake storage; MAR/ILR; reservoirs) 

Ch 4 p 30 “Alternative, lower ET crops.” This section may have some potential; 
however, funding dedicated to research on this topic should be minimal. 
Farmers and ranchers are quite aware of which crops have a market in 
our region. Assuming grants are in limited supply, we have plenty of 
other supply-side projects that merit funding. 

Ch 4 p 31 “Floodplain reconnection/expansion.” This section ties in with the concept 
of slowing the river/tributaries. For willing landowners, this holds 
potential to slow the flow and increase the water table. Conversations 
with landowners should be pursued. In this case, limited conservation 
easements may be appropriate. 
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Ch 4 p 32 “High Mountain Lakes - This potential project class supports the restoration 
or modification of high-altitude lakes….” Comment: Rather than referring 
to this PMA as “potential,” it should be pursued immediately. Also, is it 
possible to include what percentage of depletion reversal would be gained 
from the 3,500 AF of storage? Using the metric used on other PMAs 
would be helpful. 

Ch 4 p 33 “Reservoirs….Still in the conceptualization phase, details of a reservoir 
project have not yet been confirmed.” Comment: This sentence insinuates a 
lack of interest in this PMA on the part of the GSA. This is perhaps the 
most promising PMA when it comes to benefits to all, and yet the topic is 
given one-half of one page in this chapter. Meanwhile, there are empty 
ponds and reservoirs that already exist in the valley, which could be used 
right away (albeit permitting may be required). As for potential future 
reservoirs, has anyone asked the landowners in those areas for their 
opinions? Why has this project been relegated to “Tier III” when all the 
most damaging options – turning off irrigation and repurposing ag 
ground—have had reams of research done on them? 

Several landowners have indicated they have ponds available. A survey 
should be conducted to assess how many existing ponds there are, and 
how many landowners would be willing to have new ones built on their 
land. Several locals have talked about using the dredger tailings and 
ponds to store even more water than they do now. 

Ch 4 p 33 “Strategic Groundwater Pumping Curtailment” Comment: This section 
should be removed. This valley is not in an overdraft, and the GSP is on 
course to prevent that from happening without implementing any pump 
turn-offs. Including pump shut-offs as a potential future tool will result in 
pressure to use that tool. The mechanism should be removed entirely. 
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Reviewer name: Karin Newton 

Submission date: 9/26/2021 
GSP sections reviewed: Ch 1-4 

Chapter, Page & 
Line number 

Suggested revision 

Comment 
overview 

Please note, I was one of 42 farmers and ranchers who submitted comments 
on the first draft. Our comments were largely ignored in the latest iteration of 
the GSP. The below comments are largely copied and pasted from the original 
comments. 

One thing, however, is different in this draft: our name. Scott Valley is called 
just that—Scott Valley, not “Scott River Valley.” Please remove all such 
references. Renaming our valley is an insult to our residents and an erasure 
our history. 

A primary goal of this GSP should be to preserve and protect agriculture. The 
people who live in Scott Valley love it. Why is this place so special? It’s 
beautiful, clean, rural, and safe. We know our neighbors because we’ve been 
able to establish deep roots in agriculture. Without agriculture, what would 
Scott Valley be? We have an obligation to allow our kids the opportunity to 
pursue the productive and honorable trade of agriculture, just as we have. The 
importance of agriculture to our nation’s health and security need not be 
explained. Yet we must recognize that, on a local level, agriculture is just as 
crucial. We must protect it in order to preserve Scott Valley as we know and 
love it. 

Benefiting agriculture and fish can be done by increasing our water supply—
or, more appropriately, holding onto our water supply. During 7 to 10 days 
of high spring flows, enough water flows out of the valley to supply all of 
Scott Valley’s farmers and ranchers with the water they need for the 
whole irrigation season. We must implement water storage projects, both 
above- and below-ground, in order to hold onto that water. This will benefit 
ALL beneficial users in Scott Valley. 

Any project that puts increased regulatory burden on agriculture should not be 
considered in this plan. SGMA does not require punitive measures; the law 
simply asks the GSA to address groundwater quality and supply issues. Water 
storage measures are included in SGMA and therefore are attainable.  

Proposals to turn off pumps and repurpose land away from agriculture will do 
damage to our economy, culture, and environment. Fallowed fields generally 
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make bad neighbors: hotbeds for noxious weeds and fire danger. The more we 
discourage farmers and ranchers from being productive, the more we invite 
subdivisions and urban sprawl. Also, by discouraging above-board 
productivity, we inadvertently encourage below-board, illegal activities such 
as marijuana cultivation, which is dangerous to our citizens and damaging to 
our environment--including water quality.  

Furthermore, adding damaging regulations will invite a “snitch” culture where 
people turn in their neighbors for trying to be productive, care for their land, 
and provide for their families. Regulations that go against human nature will 
only cause conflict. We who live in Scott Valley must stand firm against any 
proposals to divide us and transform our landscape and culture away from 
agriculture.  

Again, SGMA allows for a wide variety of projects and management actions 
and does not mandate the use of punitive regulations. 

Please see the attached flyer that has been circulating with Scott Valley 
residents since mid-April. It encourages water storage, groundwater recharge, 
fish-friendly structures, and other projects and opposes well metering, fees 
and fines for water use, and forced pump turn-off dates. 

It’s been stated by more than one member of the Advisory Committee that 
this GSP development process “felt like a runaway train.” Productive ideas 
that have had support from almost the entire committee—if not the entire 
committee—have been given very little attention by the Tech Team. It’s time 
to put this plan back on track so that it suits the needs of Scott Valley. 

Detailed comments: 
Executive 
Summary  p 8 

As noted above, we lose most of our water as flow down the river and to 
the ocean: “Annual outflow from the Basin occurs largely as Scott River flow 
exiting the Basin to the northwest (ranging -689 to -85 TAF, median of -292), 
though a significant portion leaves as ET (-130 to -90 TAF, median of -112).”  

Exec Summ p 11 This GSP relegates our most promising water storage projects to “Tier III” 
implementation—meaning “Additional PMAs that may be implemented in the 
future, as necessary 284 (initiation and/or implementation 2027–2042).” 
Meanwhile, “Tier II” projects have concrete plans to start right away. One of 
those projects, “voluntary managed land repurposing,” is problematic for 
Scott Valley. Removing ag land from the equation means our kids will have 
lower chances of continuing our farming and ranching tradition. What will 
take its place? 
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Ch 1 p 6 “Consensus building is a foundational principle of all committee discussions, 
and membership is intended to reflect the diversity of beneficial groundwater 
uses and users in Scott Valley.” Comment: It can’t be said that every PMA 
listed has consensus among AC members. On numerous occasions, 
members of the irrigation ad hoc committee have voiced their 
disapproval of proposals to turn off pumps, yet that option remains in the 
plan.  
 
Furthermore, the Tech Team held separate “ad hoc” committee meetings 
but never provided the full AC with an opportunity to meet in-person to 
find common ground. The subcommittees seemed to be working in silos. 
 
To the question of whether the AC represents the diversity of Scott 
Valley, it should be noted that cattle producers are not represented on the 
Committee, even though they represent a sizeable portion of the valley’s 
economy, affected land area, and culture. 

Ch 1 p 7 “The final section of the C&E Plan describes outreach strategies which the 
local GSA employs to effectively advance SGMA implementation. Specific 
tools and forums include the following: • Advisory committee meetings • 
Constituent briefings with local organizations • Tribal engagement • Public 
meetings and workshops • GSA Board meetings • Coordination with local 
resource conservation districts • Coordination with state and federal agencies • 
Integration of relevant studies and materials • Interested parties list • 
Informational materials • County SGMA website • Local media and public 
service announcements” 
Comment: The listed public outreach goals have, unfortunately, not been 
met. A very important group of stakeholders—landowners who use 
enough water to be affected by SGMA regulations—has been largely 
unaware of the GSA’s activities to date, and until very recently has not 
been educated about SGMA. “Broad stakeholder input and feedback” 
has not been happening, at least among Scott Valley’s farmers and 
ranchers.  
 
The excuse of “COVID” should not prevent our affected stakeholders 
from having meaningful engagement in this process. Zoom meetings led 
by the Tech Team do not constitute an open, accessible forum for most 
farmers and ranchers. Most of the “meetings” were held in the middle of 
the work day. In-person meetings should be held, at times convenient for 
farmers and ranchers.  

  
 
Ch 2 p 37 

“The [Scott Valley Area Plan] includes multiple goals and policies that align 
with those in the GSP. Specifically, the focus on managing growth in a 
sustainable way while protecting priority agricultural lands and natural 
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resources is an overarching theme in both the SVAP and the GSP.” 
Comment: The SVAP is explicit about protecting agricultural land. The 
GSP draft should explicitly protect ag, as well. (This comment was also 
made in the first draft, which means “agriculture” was deliberately left 
out. Why?) 

  
Ch 2 p 42 “The Valley and headwater tributaries of the mountains surrounding Scott 

Valley provide key spawning and rearing habitat for native anadromous fish 
species, including Oncorhynchus tschawytscha (Chinook salmon), 
Oncorhynchus kisutch (coho salmon) and Oncorhynchus mykiss (steelhead 
trout). Coho salmon in the Southern Oregon Northern California Coast 
Evolutionary Significant Unit (SONCC ESU) are listed as threatened at both 
the federal and state levels (NCRWQCB 2005).” 
Comment: It should be noted that the Scott has never been prime habitat 
for coho. We are at the very bottom of the coho’s natural range. Coho are 
harvested in great numbers off the coast of Alaska. This assertion is 
supported by the Shasta Indian tribe, which has stated that the Klamath 
(and by extension the Scott) is, “since time immemorial,” historically 
unfit for coho. Additionally, a CDFW publication from 2007 refers to 
coho as a coastal fish that doesn’t like to spawn farther than 20 miles 
inland (California Finfish and Shellfish Identification Book - a 
companion guide to the California Fishing Passport, California 
Department of Fish and Game, 2007).  
 
It should further be noted that the Chinook is also harvested 
commercially in the northern Pacific. 
 
Both Coho and Chinook populations are affected by many factors, such 
as gill netting (some Yuroks say they “don’t know how a single fish gets 
up the river”); predation at the mouth of the Klamath; oceanic decadal 
oscillation; and more. This SGMA process must not be used as a weapon 
to target groundwater pumping when in fact many variables affect these 
species.  

  
Ch 2 p 76 “Identification of Groundwater Dependent Ecosystems”. This section is 

troubling. No agricultural members of the Advisory Committee were invited 
to join the “Surface Water” subcommittee that helped create this section. Nor 
were ag members given a very clear picture of what the Surface Water 
subcommittee was doing.  
 
Meanwhile, the Surface Water subcommittee was doing some pretty major 
things: “The group was created to assist with the identification of high-
priority habitat, define a healthy hydrologic system in the Basin, and define 
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metrics indicative of ecosystem health to assist in the definition of measurable 
objectives, undesirable results, and associated monitoring activities.” Clearly, 
these important aspects should have had the entire Advisory Committee’s 
consultation. This does not appear to have been the case.  
 
It seems the drafters of the GSP expected some blowback on this. On page 81, 
the GSP states, “A total of seven meetings [of the Surface Water 
subcommittee] were held between February 2020 and March 2021.” No other 
subcommittee meetings were documented this way in the GSP. This seems to 
be an attempt to legitimize the somewhat cover-of-darkness process by which 
this section was developed. 
 
Some details about GDEs that should be addressed are: 

- Maps: Presence of a GDE on one’s property seems as though it could 
have real ramifications. The GDE map on p 81 lacks any detail. 
Landowners should be able to see whether they are a target of extra 
scrutiny. 

- In two instances (western pond turtle and yellow-legged frog, p 85), 
the language points explicitly to “groundwater pumping” as 
potentially damaging. This is inappropriate. The main threat is 
drought. Placing blame on pumping implies the GSA’s intent to curtail 
pumping. This is not necessary; we should pursue supply-side 
projects, which would alleviate the potential threats to these species. 

 
 
Ch 2 p 131 

 
“For the Scott Valley, the sustainable yield is equal to the 28 year average 
groundwater pumping of 42 thousand acre-feet per year minus any future 
reduction in groundwater pumping resulting from the implementation of 
project and management actions (see Chapter 4)…” This should be removed. 
Reductions of groundwater pumping should not be part of the GSP. As 
noted in numerous instances, there is no overdraft of water in Scott 
Valley, unlike some other basins developing GSPs. (Example: “Historical 
water levels indicate that there is no overdraft and no long-term decline 
in water levels” in Scott Valley (Ch 3 p 41).) 

  
Ch 3 p. 25 “The GSA plans to collaborate with other entities to add monitoring locations 

to fill data gaps.” Comment: The GSA should make clear that it will only 
accept verifiable data. Trust could become an issue for the public with 
the GSA accepting data from third parties. 

Chr. 3 p 59 “that is, what is an “unreasonable” amount of streamflow depletion, which 
could be reframed as: what is a “reasonable” amount of avoided groundwater 
use?” Comment: The latter question is flawed. Streamflow depletion 
reversal should be achieved by adding water to the equation, not by 
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cutting back on current use (unless voluntary irrigation efficiencies are 
made).  

  
Ch. 3 p. 60 “The MAR-ILR scenarios, once fully implemented, provide a relative 

streamflow depletion reversal that averages 19% during September–
November…” Comment: I support this PMA but I am concerned 19% 
may be a high estimate. How many of the landowners in the proposed 
areas have been contacted to see if it will work for them? Also, more 
detailed maps than what’s available in Appendix 4a would be helpful. 

  
Ch. 3 p. 61 “The average relative stream depletion reversal of the implemented PMAs 

during September–November must exceed 15% of the depletion caused by 
groundwater pumping from outside the adjudicated zone in 2042 and 
thereafter.” Comment: Since this self-imposed percentage is in bold and is 
so specific, the GSP should give a brief explanation of how it was arrived 
at. 

Ch 3 p 61 These five-year goals for stream depletion reversal (5% by 2027, 10% by 
2032, 15% by 2037) may need to be revised in order to accommodate the 
less expedient but more beneficial supply-side projects, such as reservoir-
building and MAR/ILR. 

Ch. 3 p 64 “This explicit linkage between the measurable objective with the aspirational 
watershed goal also provides flexibility for compliance with potential future 
regulations or actions, in an integrated water management approach.” 
Comment: Agreed. As such, we should be proposing projects related to 
water storage, groundwater recharge, and instream structures to slow the 
flow. Regulatory hurdles, while inevitable, should not be used as a reason 
not to pursue these worthy projects. They are they only projects that will 
help achieve our groundwater goals without doing economic harm to a 
large swath of Scott Valley’s farmers and ranchers. 

Ch 3 p 66 “Seasonal pumping restrictions in the non-Adjudicated Zone. • Voluntary 
pumping restrictions in the Adjudicated Zone. • Conservation easements that 
would limit irrigation in some or all water years.”  
Comment: These demand-side “solutions” will likely have undesirable 
results for Scott Valley’s economy and environment and should be 
removed. Pumping restrictions will result in economic hardship, which 
could result in the forced sale of farms and ranches. Those properties 
would be divided into the smallest possible acreages, resulting in a denser 
population. Pressure would inevitably mount to revise the SV Area Plan 
to allow prime ag land to be subdivided into smaller pieces.  
 
Fields that are not watered will be overtaken by invasive weeds (dyer’s 
woad, star thistle, etc). Therefore, ranches with conservation easements 
for non-irrigation will become bad neighbors: weed factories and fire 
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hazards. (Note: language throughout Appendix 4a indicates that non-
irrigated land will return to “native vegetation.” This is not accurate. 
Circumstances have changed over the past 100 years: we have more 
drought and better drainage. “Native” vegetation will not reestablish 
itself. Without irrigation, invasive weeds will replace crops.)  
 

Ch. 4 p 5 “Under the Sustainable Groundwater Management Implementation Grant 
Program Proposition 68, grants can be awarded for planning activities and for 
projects with a capital improvement component. As such, state funds for 
reimbursing landowners for implementation of PMAs, including land 
fallowing and well-shut offs, currently cannot be obtained under this 
program.” Comment: This funding issue speaks to the point that 
productive projects such as water storage should be pursued, while land 
fallowing and well shut-offs should be avoided.  

Ch 4 p 7 Table I PMA Summary Table.  
Comment: Many promising ideas were proposed to the Tech Team to be 
included as Tier II or Tier III projects, with strong support from a sound 
majority of the Advisory Committee. Instead of including them in this 
table, those ideas were relegated to the last page of this report, with the 
reasoning that they “have not yet been investigated.” Those proposals 
include: a study of the tailings for groundwater storage; recharge weirs; 
fish-friendly structures to decrease flow rates in Scott River and its 
tributaries; construction of a clay dam or permeable plug at the lower 
end of Scott Valley; and direct addition of water to the river during 
periods of low flow.  
 
It’s hard to believe that none of these proposals have been investigated 
enough to put in the Tier II or III categories. 
 
 
Other PMAs listed in this table are addressed below.  

  
  
Ch 4 p 13 “Avoiding Significant Increase of Total Net Groundwater Use from the 

Basin.” Comment: Although this MA does propose significant regulations 
on new wells, it may be appropriate to avoid overdrafts in the Valley. It 
embodies the principle of “first in time, first in right,” which has long 
been used in California water law. 

Ch 4. P 13 line 
350 

“[No net increase in groundwater use] can be achieved through exchanges, 
conservation easements, and other voluntary market mechanisms.” The GSA 
should be mindful of unintended consequences. For example, a market 
exchange, which is explored in more detail on p 19, could in fact 
encourage urban development of ag ground.  
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Ch 4. P 19 
cutout 

“Market instruments” cutout. Comment: This troubling passage seems to 
encourage the conversion of ag land to urban development, because 
urban land uses less water. The example in the cutout even goes so far as 
to allow development of “natural lands” after a city buys out ag land—
because now the city has “credits” for using less water than the ag land 
did. This entire section epitomizes tone-deafness and should be removed.  
  

Ch. 4 p 21  “Beaver Dam Analogues.” Comment: this section should be expanded to 
include other fish-friendly structures to slow the flow of the mainstem 
and tributaries for aquifer recharge. This concept has the support of 
many landowners along the river. I am told that BDAs (in some form) 
were used on the mainstem of the Scott several years ago and that the 
project successfully raised the water table. This is not mentioned in the 
draft. 
 
Other fish-friendly structures could include inflatable bladders: rubber 
dams that can quickly be inflated or deflated as needed. Thousands of 
these are used all over the world, with decades of success. In some cases, 
aquifer recharge is the sole purpose (e.g., the Santa Ana Inflatable 
Rubber Dam Project, which supplies 100,000 Orange County residents 
with water each year.) 
 
Recharge weirs, while more permanent and potentially damaging to 
surrounding fields during high water events, are also used around the 
world to recharge aquifers. They can be designed to allow fish passage. 

Ch 4 p 22  Upslope water yield projects. The “Green infrastructure” proposal is good 
and could be expanded. Clearing conifers, juniper, and brush all has 
potential to do good for the watershed, on both private and public land. 
By including such projects in this proposal, the GSA can encourage and 
partake in federal and private projects. 

Ch 4 p 23  “Irrigation Efficiency Improvements”. Comments: As this PMA is fleshed 
out, the GSA should take care not to punish those who have already 
upgraded and invested in efficient systems, while antiquated systems get 
the grants. Perhaps the only fair way to go is a “First come, first serve” 
application system.  
 
This section merits more attention. While it claims that stream depletion 
is reversed by 4, 12 and -2 percent based on different scenarios, it doesn’t 
describe what those scenarios are (nor does Appendix 4-A, which is 
referenced for more info). While irrigation efficiencies could hold 
potential for depletion reversal, this PMA seems to be glazed over when 
compared to more punitive options, such as pump turn-offs.  

https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
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Ch 4 p 28 “Voluntary Land Repurposing”. Comment: This PMA should be used with 
extreme caution. From the perspective of a cattle producer, set-aside 
programs restrict the availability of pasture. Some would characterize 
term contracts, easements, etc. as “private decisions” by landowners. 
However, when government is offering incentives for such decisions, the 
concept of “free-market decisions” doesn’t apply. Our local economy and 
culture will be affected in unforeseen ways when productive ag ground is 
set aside.  

Ch 4 p 28 “Irrigated Margin Reduction.” Comment: This is another example of a 
program that will require enforcement, and will likely result in citizen-
police who turn in their neighbors for following their natural instinct of 
trying to be productive. 

Ch 4 p 29 “Crop Support: To support crop rotation, particularly for grain crops, access 
to crop support programs may be important to ensure that this option is 
economically viable.” Comment: This seems to rely on a federal program 
over which the GSA has no control. Rather than focusing on such weak 
possibilities, the GSP should focus on local, on-the-ground supply-side 
projects to increase the water table.  

Ch 4 p 29 line 
841 

“For example, a corner of a field may be well suited for wildlife habitat, or 
solar panels or water storage.” Comment: The concept of pivot corners as 
reservoirs was brought up by a local rancher and merits attention. 
“Wildlife habitat” is more likely to be noxious weeds, which farmers will 
have to try to beat back from encroaching on their crops. Solar panels 
would require considerable infrastructure at great expense. Ponds, on the 
other hand, are relatively inexpensive to build and could contribute to 
groundwater recharge. 

Ch 4 p 30 “Tier III: Potential Future Project and Management Actions”. Comment: 
Some of these PMAs should not be relegated to Tier III. “Potential 
future” PMAs sends the clear message that these projects are not 
priorities, even though they are the least damaging and most promising 
for actually increasing the water table. Although they may take time to 
implement, these PMAs should be acted on immediately. (Examples: 
High mountain lake storage; MAR/ILR; reservoirs) 

Ch 4 p 30 “Alternative, lower ET crops.” This section may have some potential; 
however, funding dedicated to research on this topic should be minimal. 
Farmers and ranchers are quite aware of which crops have a market in 
our region. Assuming grants are in limited supply, we have plenty of 
other supply-side projects that merit funding. 

Ch 4 p 31 “Floodplain reconnection/expansion.” This section ties in with the concept 
of slowing the river/tributaries. For willing landowners, this holds 
potential to slow the flow and increase the water table. Conversations 
with landowners should be pursued. In this case, limited conservation 
easements may be appropriate. 
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Ch 4 p 32 “High Mountain Lakes - This potential project class supports the restoration 
or modification of high-altitude lakes….” Comment: Rather than referring 
to this PMA as “potential,” it should be pursued immediately. Also, is it 
possible to include what percentage of depletion reversal would be gained 
from the 3,500 AF of storage? Using the metric used on other PMAs 
would be helpful. 
 

Ch 4 p 33 “Reservoirs….Still in the conceptualization phase, details of a reservoir 
project have not yet been confirmed.” Comment: This sentence insinuates a 
lack of interest in this PMA on the part of the GSA. This is perhaps the 
most promising PMA when it comes to benefits to all, and yet the topic is 
given one-half of one page in this chapter. Meanwhile, there are empty 
ponds and reservoirs that already exist in the valley, which could be used 
right away (albeit permitting may be required). As for potential future 
reservoirs, has anyone asked the landowners in those areas for their 
opinions? Why has this project been relegated to “Tier III” when all the 
most damaging options – turning off irrigation and repurposing ag 
ground—have had reams of research done on them? 
 
Several landowners have indicated they have ponds available. A survey 
should be conducted to assess how many existing ponds there are, and 
how many landowners would be willing to have new ones built on their 
land. Several locals have talked about using the dredger tailings and 
ponds to store even more water than they do now. 

Ch 4 p 33 “Strategic Groundwater Pumping Curtailment” Comment: This section 
should be removed. This valley is not in an overdraft, and the GSP is on 
course to prevent that from happening without implementing any pump 
turn-offs. Including pump shut-offs as a potential future tool will result in 
pressure to use that tool. The mechanism should be removed entirely. 
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Review Form  

Scott Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) has been developed for the 
Scott Valley groundwater basin. The GSA has released a complete draft GSP and has initiated a 
45-day public review and comment period and seeks input from all beneficial users of 
groundwater.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members is not possible. Please 
consider using this reviewer form with the following instructions: 

� Use the form below to provide comments. Feel free to add additional lines to the form as 

needed.  

� For suggested text changes, please copy and paste the text you wish to change and place your 

suggested edits in track changes or strikethrough features in this document. What’s important 

is that technical staff can see both the original draft text and your distinct suggestions.   

� Note the Chapter, Page, Section, and line number—from the PDF version of the draft 

GSP section—where your comment, question or suggested text edit begins.  

� Examples of how to provide feedback are listed in the review form below. These examples 

are not actual comments and are made up to show how the table should be used. Feel free to 

delete these examples with your submission, and only include your feedback.  

� To comment on a figure or table, in the line number column on the reviewer form note the 

figure number and the page number and type your comment in the text section to the right. 

 
Please email comments directly to (sgma@co.siskiyou.ca.us). Include in the subject line the 
basin you are commenting on. If you are making comments on multiple basins, send as separate 
comments. 
 

Please send your comments no later than end of day September 26, 2021. Comments will 
not be accepter on or after September 27th, 2021. 

 
Please use the following file nomenclature in saving your review document: 

ScottGSP_PublicReviewDRAFT_[Your name]_date 
 
Thanks for contributing to the draft Groundwater Sustainability Plan for the Scott Valley 
Groundwater Basin
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Reviewer name: Sari Sommarstrom, Etna, sari@sisqtel.net 
Submission date: 9/25/21 
GSP sections reviewed:  
 

Chapter Page Section Line/Table/Figure # Comment (please delete example 
text below once you submit) 

     
     
     
     
Overview    It’s very frustrating to see that many 

corrections for Ch. 1-3 that I’ve 
offered over the past year are still not 
made in this “final draft” version. 
These are factual, not opinion, 
changes that are needed for accuracy. 
Please be very careful when using 
online databases as sources without 
confirmation of accuracy by locally 
knowledgeable sources. 

    Citations should use primary 
references, not secondary, especially 
for groundwater topics. Example: 
Cite DWR for changes in well 
numbers over time, rather than 
SRWC’s plan (which is citing 
DWR). 

1 7 1.4.3.1 243-249 RCDs are specifically listed here but 
are not specifically listed in the C&E 
Plan, as implied and should be. 
Please connect the dots also in Ch. 5. 

1 8 1.4.3.2 271 Add “nurseries” to list under Ag. 
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1 9 1.4.3.3 302-303 Clarify whether the GSP Committee 
will continue as an advisory body to 
County. Unclear what “working 
groups” status will be during 
implementation, which “may be 
formed”. Implementation phase will 
need serious opportunities for broad 
engagement to reach consensus on 
appropriate actions. PMAs in CH. 4 
did not get serious discussion during 
GSP process, so the difficult lifting 
has yet to come. 

1 9 1.4.4 321-324 Clarify that RWB is involved with 
GSP for the Scott’s Temperature 
TMDL, as the Sediment TMDL is 
not related to groundwater 
management. 

1 9 1.4.4 342 State what year the tour happened. 
1 10 1.4.4 347-353 This ad hoc group seems to have 

been quite narrow and informal, and 
had no public input beyond those 
invited. The projects listed here 
were not all shared or discussed by 
the GSP Committee, so appear to 
have been developed outside the 
official, formal SGMA process!! 
Their “wish list” of projects in Ch.4 
should not have precedent over a 
formal, public process where fact-
checking could be involved.  This 
method of “input” to the GSP just 
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makes the SGMA process seem 
irrelevant. 

2 4 2.1.1 120 State the entire size of the Scott 
River watershed here (804 sq.mi.), so 
context of the Basin can be 
understood, including basin’s 15.3% 
of watershed above the USGS gage 
(653 sq. mi.). Decree’s 
interconnected zone represents 10% 
of the total gw basin. 

2 5 2.1.1 Fig. 1 Legend would be clearer if reworded 
to: “Scott River Valley Groundwater 
Basin and Adjudicated Groundwater 
Zone in Scott River Decree”. Cite 
references for figure’s info: DWR 
2004 and Superior Court 1980. 

2 6 2.1.1.1 155-161 The Scott Decree covered the Scott 
River Stream System (not already 
adjudicated) and “interconnected 
groundwater” in a defined zone along 
the mainstem river was considered 
part of the stream system. So correct 
the statement that this was a 
“groundwater adjudication” (unlike 
other solely groundwater 
adjudications in CA). And correct the 
sentence about the extent of the 1980 
decree, as all other tribs were 
included too.  

2 8 2.1.1.2 218-226 / Table 1 State clearly that the USFS - Klamath 
National Forest is the major 
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landowner in the Scott watershed at 
35% of the total, with 63% private.  
Table needs to have acreage TOTAL 
on the bottom from the DWR survey, 
as total only comes to 40,688 acres of 
the 64,000 acres (100 sq. miles) of 
the basin. What is the other land use? 
“native vegetation” perhaps? Please 
amend this table so totals match. 

2 9 2.1.1.2 Fig. 3 “Selected roads” cannot be seen, only 
river and Hwy 3. Eastside and Scott 
River Road at least should be 
indicated as lines distinct from river. 

2 11 2.1.1.3 238 Add an intro sentence to state when 
well drilling reports became required 
to submit to DWR, as well as the 
County. Earlier wells would not be 
included in OSWCR. Check with Co. 
Env. Health – was in after 1990? 

2 13 2.1.2 293-298 Eliminate redundancy about Scott 
Valley Area Plan 

2 14-15 2.1.2 340-342 Update public trust court case: In 
2018, the California Court of Appeal 
(Third Appellate District) opinion in 
Environmental Law Foundation v. 
State Water Resources Control 
Board case decided that the public 
trust doctrine applies to California’s 
groundwater resources; and the 
application of that doctrine has not 
been displaced and superseded by the 
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California Legislature’s 2014 
enactment of SGMA.   

     
2 17  2.1.3 Table 2 Caption should state “Groundwater-

related Monitoring, Plans, Programs 
and Tools in Scott Valley” to reflect 
actual contents of table. 
 DWR is not regulatory for 
monitoring and other programs. 
Add CDFW’s regulatory 1602 permit 
process for diversions. 
Add SWRCB: Monitoring – 
Required annual measuring and 
reporting of water use > 10af/y under 
SB 88 for all diversions. Wells 
within Decree’s interconnected zone 
required to report annually since 
1980 (Cummings 1980). 

2 18 2.1.3  Monitoring: Add both UCCE and 
County NR as doing well monitoring, 
monthly. Data for CASGEM & UCD 
model. 

2 20 2.1.3 416-418 Include a new table listing the USFS 
instream rights in the Scott Decree, 
which as 1st priority right are equal to 
other 1st priority rights (such as 
riparian and well rights). Very 
important to acknowledge here, and 
more directly relevant than Table 3’s 
wish list by CDFW (see p. 21). The 
USFS flows do have a regulatory 
role. 

julgarcia
Text Box
SS-017

julgarcia
Text Box
SS-016, Cont'd

julgarcia
Text Box
SS-018

julgarcia
Text Box
SS-019

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

 

 7 

2 22 2.1.3 496-499 
 
510 

Add: Chinook salmon adult counts 
by CDFW (cite Knechtle 2021). 
CDFW would also be involved in 
permitting for MAR diversions 
during winter. 

2 23 2.1.3 553-561 State how frequently the CASGEM 
wells are monitored and by whom 
(UCCE and County NR) 

2 24 2.1.3 595-597 Who, if anyone, is implementing this 
monitoring plan? RCD used to get 
grants for this but not done in years. 
DATA GAP. 

2 28 2.1.3 760 DWR served as Watermaster for 5 
streams from the 1950s until 2012. 

2 31 2.1.3 897 
 
 

UCCE is currently monitoring x 
number of wells monthly for input 
into UCD model. Add: Orloff 
measured applied water use on 7-8 
alfalfa farms in Scott Valley, 
important data for the SVIHM.  

2 32 2.1.3 925 Add: In 2005-06, the RCD partnered 
with others to develop the 
Community Groundwater Measuring 
Program (see below.) 

2 33 2.1.3 970 
 
986 
993 

“The monthly data…”. Note that this 
effort discontinued in 2018(?). 
Reword: “The diversion dam at 
Young’s Point, east of Etna at river 
mile 46, has a large fish ladder to 
provide passage for adult and 
juvenile salmon and steelhead. 
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Clarify: “…must avoid impacting the 
SVID water right, which is a post-
1914 appropriate right.” Add: In 
2015-2016, a groundwater recharge 
study was done with SVID and UCD 
on a small piece of property within 
the district (Dahlke 2016 – her brief 
report needs to be added to 
References). It is anticipated that 
more Managed Aquifer Recharge 
projects will be performed with 
SVID during GSP implementation. 

2 37 2.1.4.2 1162 Add: The Town’s water supply is 
solely dependent upon groundwater, 
with its primary well located within 
the Scott River Decree’s 
interconnected zone. 

2 38 2.1.4.2 
 
 
2.1.4.4 

1182 
 
 
1194 

Add: The city’s water source is 
solely surface water from a diversion 
off of Etna Creek above town. 
Add new section: “Siskiyou Land 
Trust: Conservation Easements”: 
Several large ranches in Scott Valley, 
primarily on the eastside, have 
entered into conservation easements 
with the Siskiyou Land Trust. 
Primary restrictions pertain to further 
limits on non-agricultural 
development beyond existing 
governmental land use plans, in 
exchange for financial compensation. 
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2 38 2.1.5.1 1200 Add at end of sentence, “…based on 
ordinance adopted in 1990.” 

2 42 2.2.1 1325-26 
 
 
1340 

Double check watershed size at 714 
sq. mi., as other sources state 804 sq 
mi. 
Correct: Highest point in the 
watershed is China Mountain at 
8,551 ft. (in the Scott Mountains), 
not Boulder Peak. 

2 44 2.2.1.2 1368 
 
1373 
 
 
 
 
 
 
 
 
 
 
 
 
1384 

Cite original source for these figures, 
not secondary source of SRWC. 
Average (mean) annual rainfall at 
Callahan since 1943 is 20.5 inches, 
not 18 inches. Correct this number, to 
be in agreement with Fig. 7A. The 
reason the USFS-Fort Jones data has 
days missing is because they rarely 
read their gage on weekends or 
holidays, so daily totals can be 
skewed though monthly totals are 
usually accurate. NOTE: Getting 
accurate daily precipitation data at 
Fort Jones is a Data Gap to be filled, 
as a priority. 
Give citation for source of snowpack 
data. 
Link text to Table 5 for CDEC snow 
stations. 

     
2 45 2.2.1.2 Table 4 Fort Jones weather station data did 

not end on 4-17-20, nor did the 
Yreka station. You mean that date is 
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when you last downloaded the data 
for your analysis of Record Length 
and No. Missing Days. Correct the 
Caption to clarify. 

2 49 2.2.1.2 Table 5 KNF- Ranger District measures Scott 
Mountain, not BuRec. Also Marble 
Valley and Log Lake, when feasible. 
Add Length of Record for these sites, 
like you did for Table 4, which vary 
considerably. Describe range and 
mean of snow depths for each 
station. For April 1 and May 1 dates, 
which influence spring runoff flows 
and groundwater storage. (cite Deas 
and Tanaka 2006 for earlier data.) 
Scott River is a snow-rain based 
hydrology, as opposed to the Shasta’s 
spring-fed hydrology. Important to 
state clearly someplace. 

2 62 2.2.1.5 Missing 
 
 
 
 
 
1691 
 
 
 
 
 
 

Important to state somewhere the 
Total Water Use in Scott Valley. 
DWR’s Land and Water Use Surveys 
have that data (2017 most recent?. 
Need use in acre-feet by type of use. 
 
The ~5 mile Tailings Reach is a 
significant perturbation in the river 
system and needs to be clearly 
identified as such here and 
elsewhere! The loss of fines means 
that the soil profile for water storage 
has been lost and this large reach 
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1704 
 

does not retain water as well as other 
parts of the alluvium. 
“Timber harvest”, not just “timber”. 
 

2 63 2.2.1.5 1713-1715 Roads of all types, including USFS, 
county and residential, on steep and 
erodible soils created the majority of 
the sediment impacts, not just 
“logging” roads (Sommarstrom et al. 
1990). The sediment data from our 
study was cited by the RWB as the 
basis for listing the Scott River as 
“impaired” for sediment, resulting in 
the Sediment TMDL. 

2 63 2.2.1.5 1746-47 Cite original source for groundwater 
use changes (i.e., DWR Land and 
Water Use Surveys), not a secondary 
reference. Much more credible 
source about this very important 
point related to SGMA! 

2 64 2.2.1.5 1756-1758 
 
 
 
 
 
 
 
 
1766 
 
 

LESA-type systems can offer 
significant water savings and are 
increasing in use. Delete “not 
common” and get a quote from 
UCCE crop advisor in Yreka 
(Giuliano Guida) about their current 
and potential use, including % water 
savings. Very important for later 
PMAs! 
Very little irrigation diversions 
during the fall, after last cutting and 
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1768-1773 

when crops go dormant (cite UCCE 
again, even if pers. comm.). 
Refer reader back to “Scott River 
Adjudication” section on pp.26-27 
for more information. This 
description here is too brief for 
“Water Diversions”. State that there 
is only on permanent diversion dam 
on the Scott River system, which is 
SVID’s at RM 46. Other diversion 
structures (gravel push-ups) are 
temporary and removed at end of the 
season. You don’t need to cite DWR 
1991 for the fact about the USFS 
right, just cite “Superior 
Court…1980” that you already have 
used. Go to the direct source 
whenever you can, PLEASE. 

2 64 2.2.1.6 1780 
 
 
 
 
 
 
1793 

Someplace in this paragraph (and 
maybe in intro to the GSP), please 
state that the Scott River is one of the 
few undammed major rivers left in 
California. It’s a relevant point when 
talking water management! And most 
outsiders don’t get it. 
Thank you for finally stating that 
snowpack is an important water 
source! It took a while for this plan to 
say it, but snowpack is a 
distinguishing feature for the Scott’s 
hydrology. Hence, why you need to 
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at least spend more time under 
Climate on p. 48-9, Table 5, etc. 

2 65 2.2.1.6 Figure 15 Not cited in text. Gages noted on 
map are not all active, so legend 
should distinguish between Current 
and Historic. Only 1 USGS gage. 
RCD had pressure transducer gages 
on Kidder, Patterson, Etna for awhile 
too, but not on CDEC. This map is 
misleading unless you correct it. Add 
a Table with the gage names and 
numbers and years active, including 
RCDs, to be helpful. Would be very 
relevant for Ch. 3 Monitoring later. 
See below also about gages. 

2 66 2.2.1.6 1804-1844 These descriptions (all from SRWC 
2005) don’t really add much to the 
hydrology discussion but would fit 
better maybe under Geography 
2.2.1.1 as an overview of the 
watershed. 

2 67 2.2.1.6 1848-1872 Add a bar graph to show these 5 flow 
periods, or at least mean flows by 
month for USGS gage. More graphs 
would help here. Add citations for 
data in last 2 paragraphs: just look at 
USGS Station Description. Error in 
peak discharge: NOT 39,500 
Maximum discharge, 54,600 ft³/s, 
Dec. 22, 1964.  

2 68 2.2.1.6 Figure 16 Top graph is not helpful, especially 
without text describing what may be 
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seen, like more extremes since 1980 
or so?? Add text to describe why 2nd 
graph is focusing on just these 4 
water years. 

2 69 2.2.1.6 1878-1888 
 
 
 
 
 
 
1889 
 
 
 
 
 
 
1891-1904 
 
1907-1910 

Refer to Fig. 15 here, though gage 
info would be better in a table. 
Correct the “end date” for ongoing, 
active gages: Shackleford  (QVIR)/ 
French / Sugar / East Fk / South Fk, 
all operated by DWR. Footnote does 
not help clarify. 
There is no “strong” correlation 
between trib & river flows during 
summer. Distinguish someplace 
between perennial and ephemeral 
streams. Include Figure of 1882 
USGS map, showing ephemeral tribs. 
I can re-send if needed. 
Redundant with lines 1845-1857, 
though here is more detail. 
Give citation for this finding. 

2 70 2.2.1.6 1911-1918 This paragraph needs significant 
rewording. Again, a good place to 
talk about naturally perennial and 
ephemeral streams! The 1882 map 
helps here. These alluvial fan reaches 
were called “arroyos” in 1852 
(Gibbs). You’re giving the strong 
impression that these alluvial fans 
would never dry out naturally, which 
is not accurate. Add that South Fork 
and East Fork are perennial in all 
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years. And it’s in very dry years, or 
multiple drought years, when few 
tribs flow at confluences with Scott, 
though still contributing sub-surface 
to groundwater (“cold springs” felt in 
river). Upper reaches of all of the 
westside tribs have continuous 
flows, even during drought years, 
which is where the juvenile coho and 
steelhead rear in colder waters. Fig. 
18 indicates these upper reaches too. 
Cite SRWT for such flow data, 
which is where it leases water. 

2 70 2.2.1.6 1919-1929 What “previous section”? Add graph 
to depict change in baseflow. Here 
you’re moving beyond just the 
existing Hydrology of the Basin and 
into “it would be nice” expectations 
of others, which are debatable. Cite 
USFS flow minimums as from 
Decree, with some legal legitimacy. 
CDFW flows were from an in-house 
report that was never publicly 
reviewed and had a lot of flaws, in 
my opinion. But not of the same legal 
standing as the decree’s flow for 
USFS, which is a 1st priority right 
equal to all other 1st priority rights 
(i.e., wells and riparian). So please be 
careful how you depict these. Based 
on CDFW’s flows, the Scott would 
almost never have received any coho 
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or Chinook adult spawners in the fall, 
yet the fish data show that’s not true. 
Scott has had improving coho runs 
for 20 years, and average Chinook 
runs when precip is >50%. Again, 
this paragraph does not objectively 
describe the hydrology. This 
subjective description needs to be 
moved to a later section, so the fish 
data can be balanced with the 
hydrology data. 

2 70 2.2.1.6 1936-1941 Here you’re talking about 
precipitation patterns “below average 
and dry” years, which needs its own 
graph to depict. Fig. 16 only refers to 
flows and the top graph is too busy to 
see well. Overlaying WY type bar 
graph with line graph of mean annual 
flows between 2000 and 2020 might 
help show this pattern, which is 
really very relevant to GSP. You do 
conclude that low precip has led to 
lower baseflows, yet you need to 
present a graph of precip. Also, much 
less rainfall during September in past 
decades. I’ll attach a spreadsheet I 
have of this data. Connecting the dots 
between precip and flows is helpful 
here. 

2 71  Figure 17 As noted above, this graph of 
“desired flows” misrepresents actual 
fish passage during the fall months. 
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So it shouldn’t be here in this section, 
but later when comparing Expected 
vs Actual vs Fish Access. The Scott’s 
Chinook spawning numbers usually 
have mimicked the pattern of the 
entire Klamath River’s, with the 
exception of a few extreme drought 
years. That indicates access was not 
usually the barrier (see Knechtle 
2021). 

2 73 2.2.1.7 1960 
 
 
 
1981 
 
Missing 

Fig. 18 as intended is missing, as text 
does not describe the actual Fig. 18 
presented. An important figure to 
include! 
Figures 25 and 26 are missing too. 
 
Location and size of wells seems to 
be an important indicator of stream 
depletion. Somewhere in this section, 
it would seem appropriate to cite the 
USGS report by Barlow & Leake 
(2012): Streamflow depletion by 
Wells. “When discussing stream 
depletion of a well with a cyclic 
pumping rate (daily or annually) the 
calculated stream depletion from a 
well within 300-500 feet of the 
stream is about 33% of the pumping 
rate. The further the well is from the 
stream, the lower the depletion rate. 
(Page 28). Using a simulation, with a 
well pumping about 700 gpm and a 
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distance of about 1,400 feet from the 
stream, the infiltration rate was zero. 
(Page 37, Fig 28)” 

2 74 2.2.1.7 2008 
 

No Figure 4 is included. 
 

2 75 2.2.1.7 2038 Unclear what assumption is about 
Sept-Oct rainfall with these 
estimates. Please clarify. 

2 78 2.2.1.8 Table 8 Populus tricocarpa or Black 
Cottonwood is the common species 
found in Scott Valley, with Fremont 
found only along Moffett Creek near 
Hwy 3. There also is no Valley Oak 
in the valley. Please correct the table. 
Check with any local botanist, or 
Tom Jopson, horticulturalist. 

2 81 2.2.1.8 Figure 19 Dredger Tailings reach, a severely 
disturbed river bottom area, should 
be delineated on this map, as its 
existing riparian locations are not 
natural. 

2 82 2.2.1.8 Table 9 Bald Eagle was removed from the 
ESA in 2007. Delete here and in text. 
Clarify Status of each species as 
under State and/or Federal 
designation. 

2 84 2.2.1.8 2264-65 
 
 
2274-76 
2277-78 
2280-83 

“…several species of anadromous 
fish…” It’s home to many species of 
other fish. 
Redundant.  
Add: “…during critical life stages.” 
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Coho and steelhead prefer to spawn 
in the coldwater tributaries, where 
their young can rear for one year 
before returning to the ocean. 
Steelhead use all tribs, not just those 
listed. Chinook prefer the larger 
gravels of the mainstem for spawning 
in the fall and their juveniles leave 
the system before summer. Timing is 
everything! PLEASE use primary 
sources here – like CDFW - and not 
SRWC. (i.e., Knechtle 2021; Maria 
2006) 

2 85 2.2.1.8 Missing 
 
 
 
 
 
 
 
 
 
 
2292-2299 

Add heading: Population Trends. 
Insert graph of coho adult numbers 
from 2007-2020 from CDFW’s 
annual report (Knechtle 2020). The 
Scott’s coho population is the highest 
in the Klamath and one of the highest 
in the State. An important POINT!! 
So much emphasis on the Scott’s 
rumored coho “going extinct”, that 
this omission is HUGE here. Ugh. 
 
Describe the 3 different brood years.  
Coho in the Scott spawn in the cold 
water, perennial sections of tribs, 
when accessible, where juveniles can 
survive the summer. State here under 
Life Cycle. 

2 86 2.2.1.8 2339 
 

IP reaches were based mainly on GIS 
evaluation of slope access by 
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2366 – Table 10 
 
 
 
 
 
 
missing 

spawners, not perennial flows. No 
field data were used, unlike RCD. 
Scott River Water Trust has 
prioritized trib reaches for leasing of 
water for coho summer rearing 
habitat in:  French-Miners, 
Shackleford, Patterson, South Fork 
(SRWT website). Note which tribs 
are in canyon below valley in Table. 
“Flow Problems”: If the mainstem 
has sufficient flow to get coho 
spawners into Scott Valley, as it did 
in Fall 2013 at 50-60 cfs, there still 
needs to be flow access into their 
natal tribs. In 2013, over 2,700 coho 
adults were stuck spawning in the 
mainstem Scott due to lack of rain 
creating runoff into tribs. 
Precipitation came as snowfall in the 
higher elevations but rain in the 
valley, and this large brood year was 
stuck. They spawned on top of 
Chinook redds previously laid. With 
an extreme drought year, flow 
conditions in 2014 demanded a 
cooperative effort to rescue and 
relocate 160,000 juvenile coho from 
the mainstem into the upper tribs 
where cold water habitat was 
available. Cite: Magranet, 2015, 
RCD (I can send to you. Excellent 
data and analysis.) 
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2 87 2.2.1.8 2375-76 
 
 
 
 
2378 
 
 
 
 
 
 
 
 
 
Missing 

Provide citation for statement that 
spring-run Chinook were historically 
found in Scott River. I’ve never 
found any credible source. If none, 
please delete or say “rumored”. 
Chinook may enter the mouth of the 
Scott River in late September, but 
CDFW video weir data shows they 
do not move up until October. 
Outmigrant timing can also be found 
in CDFW’s annual salmon report 
(Knechtle 2021). Add that 
outmigrants then need to navigate the 
Klamath River’s habitat for 143 
miles before reaching the ocean. 
“Population Trends”: add Heading. 
Include graphs from CDFW 
(Knechtle 2021). Add text. 

2 88 2.2.1.8 2390-2391 
 
 
 
Missing 

Cite RCD & USFS Chinook 
spawning surveys. Cite Knechtle for 
concerns about flow access during 
spawning. 
“Population Trends” for Steelhead: 
Here you can see there’s too little 
data to conclude. Outmigrant data 
can be found in Knechtle and other 
CDFW reports. 

2 89 2.2.1.8 2423 
 
 
2431 
 

Lamprey habitat is VERY different 
from salmonids, as the young need 
lots of sand and mud to burrow.  
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2452 

State that much more habitat and 
population data have been collected 
since 2005 (CDFW, RCD, SRWC). 
Note that no water quality trend data 
has been collected for many years on 
sediment and temperature, due to 
lack of funding.  
Delete bald eagle. Bank swallow’s 
use of river banks is seasonal: only 
during spring nesting. 

2 90  Table 11 Delete bald eagle. 
2 91 2.2.2.1 2488 

 
2494-98 
 
 
 
 
2518-2520 

Identify source of data. Need text for 
Fig. 21 and relevance. 
Cite primary, credible source for this 
critical fact: DWR, not SRWC (and I 
wrote that section for SRWC, citing 
DWR’s Land and Water Use 
Surveys). 
Valuable observation but would 
benefit from graph of rainfall for this 
time period here or earlier. Connect 
to Fig. 22 someplace?  

2 94 2.2.2.2 Missing Add a map here of these 6 areas from 
Harter & Hines (2008) to be helpful. 

2 115 2.2.3.2 3148 Pertinent Figure 22 missing here, and 
previous Fig. 22 not relevant. 

2 131 2.2.5 2574 
 
 
 
 
 

Figure on groundwater use amount at 
42,000 ac-ft. But where did that 
figure come from? How does it 
compare to current use, as estimated 
by DWR’s Land & Water Surveys 
(based on AW by crop type acreage)? 
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Text Box Text is fine until you get to specific 
examples of PMAs, which may or 
may not be deemed cost-effective if 
evaluated seriously. It seems that 
climate change is the Big Gorilla in 
the room about Input of water, yet 
that’s not mentioned here. 

2 133-141 References Missing / errors Combine DWR refs with CDWR. 
Add the following:  
*exact titles & pdfs will be sent soon. 
*Dahlke. 2016. (Recharge study 
results with SVID).  
Lee. 2016. (see line 1299) 
Siskiyou Land Trust – website. 
Barlow, P.M and Leake, S.A. 2012. 
Streamflow depletion by wells – 
Understanding and managing the 
effects of groundwater pumping on 
streamflow.USGS Circular1376.84 p. 
Knechtle, M. 2021. “2020 Scott 
River Salmon Studies”. CDFW, 
Yreka.  
*Maria, Dennis. 2006. “Juvenile 
Steelhead Surveys in French Creek: 
1990-2005” CDFG, Redding. 
*Magranet, Lindsay. 2015. “Juvenile 
Coho Salmon Rescue and Relocation 
Cooperative Effort in 2014, Scott 
River”. Siskiyou RCD, Etna. 

3 3 3.1 99 SGMA has a baseline date of 2015 
conditions for groundwater – please 
clarify here or soon for this chapter. 
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3 4 3.2 171 “not allowed to worsen” beyond 
what baseline? 

3 6 3.3 Table 1- Levels DWR is going to start doing airborne 
electromagnetic technology from 
helicopters to survey groundwater 
basins in high and medium priority 
SGMA basins. Data creates an image 
of the subsurface down to depth of 
1,000 feet. See DWR’s website under 
SGMA/AEM. 

3 7 3.3 290-296 Need to add: “Well Activity”, as 
inactive wells are much more useful 
than active wells due to drawdown 
effect on data. Our Community Well 
Program had this as one of its 
selection criteria, so their data for 
UCD would be useful. However, 
current well monitoring for 
CASGEM and maybe by UCCE does 
not appear to indicate whether the 
well is active at time of 
measurement, making data 
interpretation problematic.  
Is intent to be manually measured 
monthly or continually via data 
logger? 

3 8 3.3  Distinguish between TREND and 
PROJECT monitoring purposes. 

     
3 10-11 3.3.1.1 391-394/Table 2 

 
 

My husband and I own 2 wells as 
RMPs: P0002M and G31. The 1st 
well is actively used most days at our 
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411-415 

nursery, more so in recent years 
during the May-Sept period. Due to 
drawdown effect while being 
pumped, we’re not sure the data will 
be as useful as you hope. County and 
UCCE collected data for this well 
need to be compared for accuracy. 
Monthly data seems optimum versus 
bi-annual (too little) and daily (too 
much) frequencies. Please 
recommend what is best for GSP 
monitoring. 

3 
 
 
 
4 

29 
 
 
 
7-8 
 
 
 
 
 
 
 
 
 
 
 
 
 
23 
 

3.3.5.2 
 
 
 
4.1 

1065-1071 / Table 4 
 
 
 
Table 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DWR gages already exist on East & 
South Fk, French & Shackleford! 
Data source of % trib inflows? 
 
These PMAs are quite a mish-mash 
and laundry list of ongoing and 
potential projects. “Habitat 
Improvement” does not belong on 
this list as not directly relevant to 
Demand & Supply needs, with 
funding available elsewhere, or put in 
a separate table as “Indirect PMAs”. 
Much better strategy is to use App. 
5-A PMA Prioritization & Scoring 
System sooner than later, as many 
now listed will not be cost-effective. 
Add MONITORING as a Category, 
or your proposed Ch.3 actions will 
not be funded without attention here. 
Move Irrigation Efficiency to Tier 1 
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WHAT’s MISSING 
MOST 

as a High Priority and expand 
description based on UCCE Crop 
Advisor’s input. Costs are known. 
Benefits are being quantified by 
UCCE and others. Orloff measured 
water use and crop yield with 
different center pivot emitter styles, 
and ongoing studies now by Yreka 
office. Add Measurable Objective 
based on well meter records, with 
incentive for metering (already 
required on Decree’s wells). 
Incentives are there for well owners 
and irrigators, saving pumping costs 
too. Up to 30% reduction in use 
seems credible with best center pivot 
design, along with using soil 
moisture probes and fallowing 
corners. 
 
This GSP is lacking a key component 
of all effective plans – POLICIES. 
These come after Goals/Objectives 
and before Actions, as they direct 
how actions will be taken. Just 
because DWR’s template didn’t 
require them doesn’t mean they’re 
not needed. The County’s General 
Plan has policies, for example. What 
about “Well Drilling Permits” as a 
PMA, for example, as an improved 
direction by County? Is the status 
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quo fine, or are changes needed? I 
think most observers will say 
improvements are needed. Possible 
Policy: “County will work to improve 
the quality of its well permitting 
program, including data storage and 
retrieval, identifying abandoned 
wells, and meeting legal 
requirements of the Scott River 
Decree and the Public Trust 
Doctrine.” Might be a tough pill to 
swallow, but it is what is needed. 
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To: Siskiyou County Board of Supervisors 
From: 
Theodora Johnson, Paul Sweezey, Lauren Sweezey, Dave Johnson, Paul Dowling, Taylor 
Dowling, Karin Newton, Everett Dowling, Allen Dowling, Sam Thackeray, Jennifer Thackeray, 
Doug Jenner, Gail Jenner, Shelene Johnson, Lynda Beverlin, Mark Johnson, Roy Johnson, Tom 
Hayden, Alan Piersall, Melissa Johnson, Clara Johnson, Jim Johnson, Matt Johnson, John 
Burrone, Charles Martin, Charlie Hayden, Frank Hayden, Connor Martin, Rick Hayden, Cheryl 
Hayden, Bernard Dowling, Beverly Dowling, Tim Johnson, Michele Johnson, Carl Hammond, 
Jr., Robert Bartnek, Curtis Sweezey, Brittney Sweezey, Jaclyn Boyce, Carolyn Pimentel, Tim 
McNames, Judy McNames 
 
Submission date: 9-21-2021 
GSP sections reviewed: We are Scott Valley residents and are asking for these changes to the 
Scott Valley SGMA Plan 
 
Last week’s SGMA Public comment meeting in Fort Jones CA. was successful in discussing 
several of these changes.  It was stated by Dr. Thomas Harter and Matt Parker that the name 
Scott Valley will be the name used in the plan and not Scott River Valley.  Also was clarified 
and changed was  water storage will be in the first tier of the plan not the third.  This may seem 
like a small change for some but for us as farmers and ranchers this is a huge change for the 
better.   Thank you to all the Board Supervisors and the SGMA Planning Committee that listen to 
our needs.  Let’s keep working as a Team! 
 Lauren Sweezey     

 
 
 

Chapter, Page & 
Line number 

Suggested revision 

Comment 
overview 

Please note, comments were submitted on the first draft of the GSP by the 
abovementioned 42 commentors. Most of these individuals are Scott Valley 
farmers and ranchers who will be directly affected by this GSP. Yet, our 
comments were largely ignored in the latest iteration of the GSP. The below 
comments are largely copied and pasted from the original comments. 
 
One thing, however, is different in this draft: our name. Scott Valley is called 
just that—Scott Valley, not “Scott River Valley.” Please remove all such 
references. Renaming our valley is an insult to our residents and an erasure 
our history. 
 
A primary goal of this GSP should be to preserve and protect agriculture. The 
people who live in Scott Valley love it. Why is this place so special? It’s 
beautiful, clean, rural, and safe. We know our neighbors because we’ve been 
able to establish deep roots in agriculture. Without agriculture, what would 
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Scott Valley be? We have an obligation to allow our kids the opportunity to 
pursue the productive and honorable trade of agriculture, just as we have. The 
importance of agriculture to our nation’s health and security need not be 
explained. Yet we must recognize that, on a local level, agriculture is just as 
crucial. We must protect it in order to preserve Scott Valley as we know and 
love it. 

Benefiting agriculture and fish can be done by increasing our water supply—
or, more appropriately, holding onto our water supply. During 7 to 10 days 
of high spring flows, enough water flows out of the valley to supply all of 
Scott Valley’s farmers and ranchers with the water they need for the 
whole irrigation season. We must implement water storage projects, both 
above- and below-ground, in order to hold onto that water. This will benefit 
ALL beneficial users in Scott Valley.  

Any project that puts increased regulatory burden on agriculture should not be 
considered in this plan. SGMA does not require punitive measures; the law 
simply asks the GSA to address groundwater quality and supply issues. Water 
storage measures are included in SGMA and therefore are attainable.  
 
Proposals to turn off pumps and repurpose land away from agriculture will do 
damage to our economy, culture, and environment. Fallowed fields generally 
make bad neighbors: hotbeds for noxious weeds and fire danger. The more we 
discourage farmers and ranchers from being productive, the more we invite 
subdivisions and urban sprawl. Also, by discouraging above-board 
productivity, we inadvertently encourage below-board, illegal activities such 
as marijuana cultivation, which is dangerous to our citizens and damaging to 
our environment--including water quality.  
 
Furthermore, adding damaging regulations will invite a “snitch” culture where 
people turn in their neighbors for trying to be productive, care for their land, 
and provide for their families. Regulations that go against human nature will 
only cause conflict. We who live in Scott Valley must stand firm against any 
proposals to divide us and transform our landscape and culture away from 
agriculture.  
 
Again, SGMA allows for a wide variety of projects and management actions 
and does not mandate the use of punitive regulations. 
 
Please see the attached flyer that has been circulating with Scott Valley 
residents since mid-April. It encourages water storage, groundwater recharge, 
fish-friendly structures, and other projects and opposes well metering, fees 
and fines for water use, and forced pump turn-off dates. 
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It’s been stated by more than one member of the Advisory Committee that 
this GSP development process “felt like a runaway train.” Productive ideas 
that have had support from almost the entire committee—if not the entire 
committee—have been given very little attention by the Tech Team. It’s time 
to put this plan back on track so that it suits the needs of Scott Valley. 

 
Detailed comments:  
Executive 
Summary  p 8 

As noted above, we lose most of our water as flow down the river and to 
the ocean: “Annual outflow from the Basin occurs largely as Scott River flow 
exiting the Basin to the northwest (ranging -689 to -85 TAF, median of -292), 
though a significant portion leaves as ET (-130 to -90 TAF, median of -112).”  
 

Exec Summ p 11 This GSP relegates our most promising water storage projects to “Tier III” 
implementation—meaning “Additional PMAs that may be implemented in the 
future, as necessary 284 (initiation and/or implementation 2027–2042).” 
Meanwhile, “Tier II” projects have concrete plans to start right away. One of 
those projects, “voluntary managed land repurposing,” is problematic for 
Scott Valley. Removing ag land from the equation means our kids will have 
lower chances of continuing our farming and ranching tradition. What will 
take its place?  

  
Ch 1 p 6 “Consensus building is a foundational principle of all committee discussions, 

and membership is intended to reflect the diversity of beneficial groundwater 
uses and users in Scott Valley.” Comment: It can’t be said that every PMA 
listed has consensus among AC members. On numerous occasions, 
members of the irrigation ad hoc committee have voiced their 
disapproval of proposals to turn off pumps, yet that option remains in the 
plan.  
 
Furthermore, the Tech Team held separate “ad hoc” committee meetings 
but never provided the full AC with an opportunity to meet in-person to 
find common ground. The subcommittees seemed to be working in silos. 
 
To the question of whether the AC represents the diversity of Scott 
Valley, it should be noted that cattle producers are not represented on the 
Committee, even though they represent a sizeable portion of the valley’s 
economy, affected land area, and culture. 

Ch 1 p 7 “The final section of the C&E Plan describes outreach strategies which the 
local GSA employs to effectively advance SGMA implementation. Specific 
tools and forums include the following: • Advisory committee meetings • 
Constituent briefings with local organizations • Tribal engagement • Public 
meetings and workshops • GSA Board meetings • Coordination with local 
resource conservation districts • Coordination with state and federal agencies • 
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Integration of relevant studies and materials • Interested parties list • 
Informational materials • County SGMA website • Local media and public 
service announcements” 
Comment: The listed public outreach goals have, unfortunately, not been 
met. A very important group of stakeholders—landowners who use 
enough water to be affected by SGMA regulations—has been largely 
unaware of the GSA’s activities to date, and until very recently has not 
been educated about SGMA. “Broad stakeholder input and feedback” 
has not been happening, at least among Scott Valley’s farmers and 
ranchers.  
 
The excuse of “COVID” should not prevent our affected stakeholders 
from having meaningful engagement in this process. Zoom meetings led 
by the Tech Team do not constitute an open, accessible forum for most 
farmers and ranchers. Most of the “meetings” were held in the middle of 
the work day. In-person meetings should be held, at times convenient for 
farmers and ranchers.  

  
 
Ch 2 p 37 

“The [Scott Valley Area Plan] includes multiple goals and policies that align 
with those in the GSP. Specifically, the focus on managing growth in a 
sustainable way while protecting priority agricultural lands and natural 
resources is an overarching theme in both the SVAP and the GSP.” 
Comment: The SVAP is explicit about protecting agricultural land. The 
GSP draft should explicitly protect ag, as well. (This comment was also 
made in the first draft, which means “agriculture” was deliberately left 
out. Why?) 

  
Ch 2 p 42 “The Valley and headwater tributaries of the mountains surrounding Scott 

Valley provide key spawning and rearing habitat for native anadromous fish 
species, including Oncorhynchus tschawytscha (Chinook salmon), 
Oncorhynchus kisutch (coho salmon) and Oncorhynchus mykiss (steelhead 
trout). Coho salmon in the Southern Oregon Northern California Coast 
Evolutionary Significant Unit (SONCC ESU) are listed as threatened at both 
the federal and state levels (NCRWQCB 2005).” 
Comment: It should be noted that the Scott has never been prime habitat 
for coho. We are at the very bottom of the coho’s natural range. Coho are 
harvested in great numbers off the coast of Alaska. This assertion is 
supported by the Shasta Indian tribe, which has stated that the Klamath 
(and by extension the Scott) is, “since time immemorial,” historically 
unfit for coho. Additionally, a CDFW publication from 2007 refers to 
coho as a coastal fish that doesn’t like to spawn farther than 20 miles 
inland (California Finfish and Shellfish Identification Book - a 
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companion guide to the California Fishing Passport, California 
Department of Fish and Game, 2007).  
 
It should further be noted that the Chinook is also harvested 
commercially in the northern Pacific. 
 
Both Coho and Chinook populations are affected by many factors, such 
as gill netting (some Yuroks say they “don’t know how a single fish gets 
up the river”); predation at the mouth of the Klamath; oceanic decadal 
oscillation; and more. This SGMA process must not be used as a weapon 
to target groundwater pumping when in fact many variables affect these 
species.  

  
Ch 2 p 76 “Identification of Groundwater Dependent Ecosystems”. This section is 

troubling. No agricultural members of the Advisory Committee were invited 
to join the “Surface Water” subcommittee that helped create this section. Nor 
were ag members given a very clear picture of what the Surface Water 
subcommittee was doing.  
 
Meanwhile, the Surface Water subcommittee was doing some pretty major 
things: “The group was created to assist with the identification of high-
priority habitat, define a healthy hydrologic system in the Basin, and define 
metrics indicative of ecosystem health to assist in the definition of measurable 
objectives, undesirable results, and associated monitoring activities.” Clearly, 
these important aspects should have had the entire Advisory Committee’s 
consultation. This does not appear to have been the case.  
 
It seems the drafters of the GSP expected some blowback on this. On page 81, 
the GSP states, “A total of seven meetings [of the Surface Water 
subcommittee] were held between February 2020 and March 2021.” No other 
subcommittee meetings were documented this way in the GSP. This seems to 
be an attempt to legitimize the somewhat cover-of-darkness process by which 
this section was developed. 
 
Some details about GDEs that should be addressed are: 

- Maps: Presence of a GDE on one’s property seems as though it could 
have real ramifications. The GDE map on p 81 lacks any detail. 
Landowners should be able to see whether they are a target of extra 
scrutiny. 

- In two instances (western pond turtle and yellow-legged frog, p 85), 
the language points explicitly to “groundwater pumping” as 
potentially damaging. This is inappropriate. The main threat is 
drought. Placing blame on pumping implies the GSA’s intent to curtail 
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pumping. This is not necessary; we should pursue supply-side 
projects, which would alleviate the potential threats to these species. 

 
 
Ch 2 p 131 

 
“For the Scott Valley, the sustainable yield is equal to the 28 year average 
groundwater pumping of 42 thousand acre-feet per year minus any future 
reduction in groundwater pumping resulting from the implementation of 
project and management actions (see Chapter 4)…” This should be removed. 
Reductions of groundwater pumping should not be part of the GSP. As 
noted in numerous instances, there is no overdraft of water in Scott 
Valley, unlike some other basins developing GSPs. (Example: “Historical 
water levels indicate that there is no overdraft and no long-term decline 
in water levels” in Scott Valley (Ch 3 p 41).) 

  
Ch 3 p. 25 “The GSA plans to collaborate with other entities to add monitoring locations 

to fill data gaps.” Comment: The GSA should make clear that it will only 
accept verifiable data. Trust could become an issue for the public with 
the GSA accepting data from third parties. 

Chr. 3 p 59 “that is, what is an “unreasonable” amount of streamflow depletion, which 
could be reframed as: what is a “reasonable” amount of avoided groundwater 
use?” Comment: The latter question is flawed. Streamflow depletion 
reversal should be achieved by adding water to the equation, not by 
cutting back on current use (unless voluntary irrigation efficiencies are 
made).  

  
Ch. 3 p. 60 “The MAR-ILR scenarios, once fully implemented, provide a relative 

streamflow depletion reversal that averages 19% during September–
November…” Comment: I support this PMA but I am concerned 19% 
may be a high estimate. How many of the landowners in the proposed 
areas have been contacted to see if it will work for them? Also, more 
detailed maps than what’s available in Appendix 4a would be helpful. 

  
Ch. 3 p. 61 “The average relative stream depletion reversal of the implemented PMAs 

during September–November must exceed 15% of the depletion caused by 
groundwater pumping from outside the adjudicated zone in 2042 and 
thereafter.” Comment: Since this self-imposed percentage is in bold and is 
so specific, the GSP should give a brief explanation of how it was arrived 
at. 

Ch 3 p 61 These five-year goals for stream depletion reversal (5% by 2027, 10% by 
2032, 15% by 2037) may need to be revised in order to accommodate the 
less expedient but more beneficial supply-side projects, such as reservoir-
building and MAR/ILR. 
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Ch. 3 p 64 “This explicit linkage between the measurable objective with the aspirational 
watershed goal also provides flexibility for compliance with potential future 
regulations or actions, in an integrated water management approach.” 
Comment: Agreed. As such, we should be proposing projects related to 
water storage, groundwater recharge, and instream structures to slow the 
flow. Regulatory hurdles, while inevitable, should not be used as a reason 
not to pursue these worthy projects. They are they only projects that will 
help achieve our groundwater goals without doing economic harm to a 
large swath of Scott Valley’s farmers and ranchers. 

Ch 3 p 66 “Seasonal pumping restrictions in the non-Adjudicated Zone. • Voluntary 
pumping restrictions in the Adjudicated Zone. • Conservation easements that 
would limit irrigation in some or all water years.”  
Comment: These demand-side “solutions” will likely have undesirable 
results for Scott Valley’s economy and environment and should be 
removed. Pumping restrictions will result in economic hardship, which 
could result in the forced sale of farms and ranches. Those properties 
would be divided into the smallest possible acreages, resulting in a denser 
population. Pressure would inevitably mount to revise the SV Area Plan 
to allow prime ag land to be subdivided into smaller pieces.  
 
Fields that are not watered will be overtaken by invasive weeds (dyer’s 
woad, star thistle, etc). Therefore, ranches with conservation easements 
for non-irrigation will become bad neighbors: weed factories and fire 
hazards. (Note: language throughout Appendix 4a indicates that non-
irrigated land will return to “native vegetation.” This is not accurate. 
Circumstances have changed over the past 100 years: we have more 
drought and better drainage. “Native” vegetation will not reestablish 
itself. Without irrigation, invasive weeds will replace crops.)  
 

Ch. 4 p 5 “Under the Sustainable Groundwater Management Implementation Grant 
Program Proposition 68, grants can be awarded for planning activities and for 
projects with a capital improvement component. As such, state funds for 
reimbursing landowners for implementation of PMAs, including land 
fallowing and well-shut offs, currently cannot be obtained under this 
program.” Comment: This funding issue speaks to the point that 
productive projects such as water storage should be pursued, while land 
fallowing and well shut-offs should be avoided.  

Ch 4 p 7 Table I PMA Summary Table.  
Comment: Many promising ideas were proposed to the Tech Team to be 
included as Tier II or Tier III projects, with strong support from a sound 
majority of the Advisory Committee. Instead of including them in this 
table, those ideas were relegated to the last page of this report, with the 
reasoning that they “have not yet been investigated.” Those proposals 
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include: a study of the tailings for groundwater storage; recharge weirs; 
fish-friendly structures to decrease flow rates in Scott River and its 
tributaries; construction of a clay dam or permeable plug at the lower 
end of Scott Valley; and direct addition of water to the river during 
periods of low flow.  
 
It’s hard to believe that none of these proposals have been investigated 
enough to put in the Tier II or III categories. 
 
 
Other PMAs listed in this table are addressed below.  

  
  
Ch 4 p 13 “Avoiding Significant Increase of Total Net Groundwater Use from the 

Basin.” Comment: Although this MA does propose significant regulations 
on new wells, it may be appropriate to avoid overdrafts in the Valley. It 
embodies the principle of “first in time, first in right,” which has long 
been used in California water law. 

Ch 4. P 13 line 
350 

“[No net increase in groundwater use] can be achieved through exchanges, 
conservation easements, and other voluntary market mechanisms.” The GSA 
should be mindful of unintended consequences. For example, a market 
exchange, which is explored in more detail on p 19, could in fact 
encourage urban development of ag ground.  

Ch 4. P 19 
cutout 

“Market instruments” cutout. Comment: This troubling passage seems to 
encourage the conversion of ag land to urban development, because 
urban land uses less water. The example in the cutout even goes so far as 
to allow development of “natural lands” after a city buys out ag land—
because now the city has “credits” for using less water than the ag land 
did. This entire section epitomizes tone-deafness and should be removed.  
  

Ch. 4 p 21  “Beaver Dam Analogues.” Comment: this section should be expanded to 
include other fish-friendly structures to slow the flow of the mainstem 
and tributaries for aquifer recharge. This concept has the support of 
many landowners along the river. I am told that BDAs (in some form) 
were used on the mainstem of the Scott several years ago and that the 
project successfully raised the water table. This is not mentioned in the 
draft. 
 
Other fish-friendly structures could include inflatable bladders: rubber 
dams that can quickly be inflated or deflated as needed. Thousands of 
these are used all over the world, with decades of success. In some cases, 
aquifer recharge is the sole purpose (e.g., the Santa Ana Inflatable 

https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
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Rubber Dam Project, which supplies 100,000 Orange County residents 
with water each year.) 
 
Recharge weirs, while more permanent and potentially damaging to 
surrounding fields during high water events, are also used around the 
world to recharge aquifers. They can be designed to allow fish passage. 

Ch 4 p 22  Upslope water yield projects. The “Green infrastructure” proposal is good 
and could be expanded. Clearing conifers, juniper, and brush all has 
potential to do good for the watershed, on both private and public land. 
By including such projects in this proposal, the GSA can encourage and 
partake in federal and private projects. 

Ch 4 p 23  “Irrigation Efficiency Improvements”. Comments: As this PMA is fleshed 
out, the GSA should take care not to punish those who have already 
upgraded and invested in efficient systems, while antiquated systems get 
the grants. Perhaps the only fair way to go is a “First come, first serve” 
application system.  
 
This section merits more attention. While it claims that stream depletion 
is reversed by 4, 12 and -2 percent based on different scenarios, it doesn’t 
describe what those scenarios are (nor does Appendix 4-A, which is 
referenced for more info). While irrigation efficiencies could hold 
potential for depletion reversal, this PMA seems to be glazed over when 
compared to more punitive options, such as pump turn-offs.  

Ch 4 p 28 “Voluntary Land Repurposing”. Comment: This PMA should be used with 
extreme caution. From the perspective of a cattle producer, set-aside 
programs restrict the availability of pasture. Some would characterize 
term contracts, easements, etc. as “private decisions” by landowners. 
However, when government is offering incentives for such decisions, the 
concept of “free-market decisions” doesn’t apply. Our local economy and 
culture will be affected in unforeseen ways when productive ag ground is 
set aside.  

Ch 4 p 28 “Irrigated Margin Reduction.” Comment: This is another example of a 
program that will require enforcement, and will likely result in citizen-
police who turn in their neighbors for following their natural instinct of 
trying to be productive. 

Ch 4 p 29 “Crop Support: To support crop rotation, particularly for grain crops, access 
to crop support programs may be important to ensure that this option is 
economically viable.” Comment: This seems to rely on a federal program 
over which the GSA has no control. Rather than focusing on such weak 
possibilities, the GSP should focus on local, on-the-ground supply-side 
projects to increase the water table.  

Ch 4 p 29 line 
841 

“For example, a corner of a field may be well suited for wildlife habitat, or 
solar panels or water storage.” Comment: The concept of pivot corners as 

https://www.estormwater.com/aquifer-recharge-enhanced-ruber-dam-installations
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reservoirs was brought up by a local rancher and merits attention. 
“Wildlife habitat” is more likely to be noxious weeds, which farmers will 
have to try to beat back from encroaching on their crops. Solar panels 
would require considerable infrastructure at great expense. Ponds, on the 
other hand, are relatively inexpensive to build and could contribute to 
groundwater recharge. 

Ch 4 p 30 “Tier III: Potential Future Project and Management Actions”. Comment: 
Some of these PMAs should not be relegated to Tier III. “Potential 
future” PMAs sends the clear message that these projects are not 
priorities, even though they are the least damaging and most promising 
for actually increasing the water table. Although they may take time to 
implement, these PMAs should be acted on immediately. (Examples: 
High mountain lake storage; MAR/ILR; reservoirs) 

Ch 4 p 30 “Alternative, lower ET crops.” This section may have some potential; 
however, funding dedicated to research on this topic should be minimal. 
Farmers and ranchers are quite aware of which crops have a market in 
our region. Assuming grants are in limited supply, we have plenty of 
other supply-side projects that merit funding. 

Ch 4 p 31 “Floodplain reconnection/expansion.” This section ties in with the concept 
of slowing the river/tributaries. For willing landowners, this holds 
potential to slow the flow and increase the water table. Conversations 
with landowners should be pursued. In this case, limited conservation 
easements may be appropriate. 

Ch 4 p 32 “High Mountain Lakes - This potential project class supports the restoration 
or modification of high-altitude lakes….” Comment: Rather than referring 
to this PMA as “potential,” it should be pursued immediately. Also, is it 
possible to include what percentage of depletion reversal would be gained 
from the 3,500 AF of storage? Using the metric used on other PMAs 
would be helpful. 
 

Ch 4 p 33 “Reservoirs….Still in the conceptualization phase, details of a reservoir 
project have not yet been confirmed.” Comment: This sentence insinuates a 
lack of interest in this PMA on the part of the GSA. This is perhaps the 
most promising PMA when it comes to benefits to all, and yet the topic is 
given one-half of one page in this chapter. Meanwhile, there are empty 
ponds and reservoirs that already exist in the valley, which could be used 
right away (albeit permitting may be required). As for potential future 
reservoirs, has anyone asked the landowners in those areas for their 
opinions? Why has this project been relegated to “Tier III” when all the 
most damaging options – turning off irrigation and repurposing ag 
ground—have had reams of research done on them? 
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Several landowners have indicated they have ponds available. A survey 
should be conducted to assess how many existing ponds there are, and 
how many landowners would be willing to have new ones built on their 
land. Several locals have talked about using the dredger tailings and 
ponds to store even more water than they do now. 

Ch 4 p 33 “Strategic Groundwater Pumping Curtailment” Comment: This section 
should be removed. This valley is not in an overdraft, and the GSP is on 
course to prevent that from happening without implementing any pump 
turn-offs. Including pump shut-offs as a potential future tool will result in 
pressure to use that tool. The mechanism should be removed entirely. 
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SISKIYOU RESOURCE CONSERVATION DISTRICT 
P.O. Box 268,   Etna, CA   96027 

 PHONE (530) 467-3975    FAX (530) 467-5617 
sisqrcd@sisqtel.net 

 

Siskiyou County Flood Control & Water Conservation District 
1312 Fairlane Rd. 
Yreka, CA 96097 
 
September 25, 2021 
Re: Scott Valley Groundwater Sustainability Plan: public comments 
 
Dear Members of the Flood Control and Water Conservation District Board, 
 
The Board of the Siskiyou Resource Conservation District is providing you our overall 
comments on the public draft report of the Scott Valley Groundwater Sustainability Plan, in 
addition to detailed comments (submitted separately). One of our directors, Tom Jopson, 
has also participated as a member of the GSP committee since its beginning. 
�������������������������������ǲ�������������������������������������������������������ǳ����
a means t��ǲ���������������������
�����������������ǳ�ȋ��Ǥ�ͳǡ��Ǥ�͹ȌǤ���������ǡ����������
coordination did not seem to occur during the development of GSP implementation ideas. 
Our ongoing and proposed RCD projects that are related, directly or indirectly, to 
groundwa��������������������������������������������Ͷǯ��������������������Ƭ�
Management Actions (PMAs). We have tried correcting that omission in our detailed 
comments.  Outreach by your District, county staff, and consultants to our RCD staff would 
be appreciated in the development and implementation of PMAs.  
As you are aware, the Siskiyou RCD also has extensive experience with surface water, 
groundwater, and fisheries monitoring in our watershed, but grant funding has not been 
�����������������������������������������������������������ǡ�������������������������ǯ��
understanding of their interrelationships. The UCD Integrated Hydrologic Model for Scott 
Valley will benefit in its accuracy from such additional data. �������ǲ����������ǳ������
��������������Ǥ�Ͷǯ��������ͳ�and listing needed monitoring efforts will help focus funding 
attention to this critical need. 
In addition to the above ������ǡ���������Ͷǯ��������ͳ����������������������������������������of 
������������������������������ǡ��������������������ǲ����-�������������ǳǤ��������������������
5-A is a draft ǲ�������������������������������������ǳ, which offers an initial method to 
help sort out good projects from ineffective ones.  Working through these criteria and 
scoring options with the GSP Committee before final adoption of the plan, or shortly 
thereafter, by your Board would provide a more useful list of PMAs that could pursue 
immediate funding. 
Thank you for this opportunity to better involve our RCD in the Scott Valley GSP. 
 
Sincerely, 
 
 
Caroline Luiz 
RCD Board Chair 

��������������������
�����
�������������������
�������	���
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Review Form 

Scott Groundwater Sustainability Plan 
 

 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) has been developed for the 
Scott Valley groundwater basin. The GSA has released a complete draft GSP and has initiated a 
45-day public review and comment period and seeks input from all beneficial users of 
groundwater.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members is not possible. Please 
consider using this reviewer form with the following instructions: 

� Use the form below to provide comments. Feel free to add additional lines tothe form as 

needed.  

� For suggested text changes, please copy and paste the text you wish to change and place your 

suggested edits in track changes or strikethrough features in this document. What’s important 

is that technical staff can see both the original draft text and your distinct suggestions. 

� Note the Chapter, Page, Section, and line number—from the PDF version of the draft 

GSP section—where your comment, question or suggested text edit begins.  

� Examples of how to provide feedback are listed in the review form below. These examples 

are not actual comments and are made up to show how the table should be used.Feel free to 

delete these examples with your submission, and only include your feedback.  

� To comment on a figure or table, in the line number column on the reviewer form note the 

figure number and the page number and type your comment in the text section to the right. 

 
Please email comments directly to (sgma@co.siskiyou.ca.us). Include in the subject line the 
basin you are commenting on. If you are making comments on multiple basins, send as separate 
comments. 
 

Please send your comments no later than end of day September 26, 2021. Comments will 
not be accepter on or after September 27th, 2021. 

 
Please use the following file nomenclature in saving your review document: 

ScottGSP_PublicReviewDRAFT_[Your name]_date 
 
Thanks for contributing tothe draft Groundwater Sustainability Plan for theScott Valley 
Groundwater Basin

mailto:sgma@co.siskiyou.ca.us
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Reviewer name: Lindsay Cummings – Siskiyou Resource Conservation District 
Submission date: 9/26/2021 
GSP sections reviewed: Chapter 4 
 

Chapter Page Section Line/Table/Figure # Comment  
4 7 4.1 Line: 224  

Table: 1 
The following projects fits within the 
PMA framework  
 
Tier: I 
Title: South Fork Scott River 
Floodplain Connectivity Project 
Description: This three-phase 
project reconnects historical 
floodplains in the South Fork of the 
Scott River that were disconnected as 
a result of historical mining activity. 
In addition to reconnecting 
floodplains, the project creates 
habitat improvements through 
engineered log jams and wood 
loading in a mile-long stretch of the 
South Fork of the Scott River.  
Lead Agency: Siskiyou Resource 
Conservation District 
Category: Supply augmentation, 
Habitat Improvement 
Status: Existing/ Ongoing 
Anticipated Time Frame: Phase I 
and II complete. Phase III completion 
by 2021-2022 
Targeted Sustainability 
Indicator(s)/ beneficiaries: 
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Increased groundwater levels, 
interconnected surface water, 
instream habitat improvement, 
improved habitat for GDEs (coho 
salmon) 

4 7 4.1 Line: 224  
Table: 1 

Tier:I 
Title: Lower Scott River Side 
Channel Connectivity and Habitat 
Enhancement project 
Description:As a continuation of the 
recently constructed off-channel 
pond (2020), SRCD will complete 
restoration efforts within the 
mainstem and oxbow side-channel 
area to improve channel function and 
enhance access to slow water habitat. 
This project will incorporate side 
channel activation, BDA (beaver dam 
analogs) and engineered log jams. 
Lead Agency: Siskiyou Resource 
Conservation District 
Category: Habitat Improvement  
Status: Existing / Ongoing 
Anticipated Time Frame: Off 
channel pond complete in 2020. 
Channel connectivity and instream 
habitat improvements completion by 
2022. 
Target Sustainability Indicator(s)/ 
beneficiaries: Increased groundwater 
levels, interconnected surface water 
with off-channel pond, instream 
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habitat improvement, improved 
habitat for salmonids 

4 8 4.1 Line: 224  
Table: 1 

Tier: II 
Title: Instream Habitat Improvement 
on the East Fork Scott River. 
Description: Improve stream flow, 
create scour pools, and increase 
habitat for spawning and over 
summering salmonids in the E Fork 
of the Scott River on the Beaver 
Valley Headwater Preserve.  
Lead Agency: Siskiyou Resource 
Conservation District 
Category: Habitat improvement 
Status: Planning Phase 
Anticipated Time Frame: Planning 
Phase 
Target Sustainability Indicator(s)/ 
beneficiaries: increased surface 
water connectivity, habitat 
improvement for GDE (coho salmon) 

4 8 4.1 Line: 224  
Table: 1 

As a tier II PMA, the SRCD would 
like to include a section for trend 
line monitoring of water levels, 
temperature, and water quality in 
the tributaries of the Scott River. 
Earlier in the 2000s, the RCD 
maintained a network of 
monitoring wells. Such activities 
are no longer supported. However, 
this network could be revived and 
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expanded and fulfill needs laid out 
in Section 4.5, lines 1116-1123 
Tier: II 
Title: Scott River Basin Stream Flow 
Monitoring 
Description: Reinstate historic 
stream flow monitoring activated 
throughout the watershed to improve 
knowledge of stream flow response 
in relation to existing and modified 
conditions. The SRCD will reinstall 
instream monitoring devices and 
monitoring wells to measure water 
levels, temperature, and water quality 
across all tributaries to the Scott 
River. This network will assess 
surface water contributions to 
groundwater and will augment and 
inform the SVIHM (as laid out in 
Chapter 3, Section 3.3, lines 238-
246). This network will also be used 
to inform agencies involved with 
protecting and conserving GDEs in 
the system.  
Lead Agency: Siskiyou Resource 
Conservation District 
Status: Planning Phase 
Anticipated Time Frame: Current, 
TBA 
Targeted Sustainability 
Indicator(s)/ benefits: Realtime data 
available to developers of the 
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SVIHM, water users, and various 
conservation organizations in the 
Scott Valley. 

4 7 4.1 Line: 224  
Table: 1 

Tier: I 
Title: Scott River Groundwater 
Monitoring  
Description: This project will 
provide monitoring services related 
to groundwater enhancement and 
recharge projects. During the 2020 
drought, the SRCD will be involved 
with groundwater transactions in 
Reach 9 of the Scott River (between 
Highway 3 and the National Forest 
Land). This includes daily 
monitoring of the groundwater 
response to curtailments in irrigation 
in both Scott River and in adjacent 
fields through temporary wells and 
established wells.  
Lead Agency:Siskiyou Resource 
Conservation District 
Category: Supply augmentation, 
recharge 
Status: Ongoing and in 
development  
Anticipated Time 
Frame: Current, TBA 
Targeted Sustainability 
Indicator(s)/ benefits: Increased 
groundwater levels, interconnected 
surface water, improved water 
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temperature, improved habitat for 
GDEs (coho salmon) 

4 7 4.1 Line: 224  
Table: 1 

This project is complementary to and 
in conjunction with other projects 
mentioned in Chapter 4 namely: 
“MAR&ILR -NFWF Scott Recharge 

Project” and “MAR & ILR” 

Tier: II  
Title: Scott Valley Managed Aquifer 
Recharge Projects  
Description: The SRCD continues 
to work with landowners, water 
districts, and ditch companies to 
develop potential managed aquifer 
recharge projects within critical areas 
of the Scott River Basin. Project 
implementation will improve 
groundwater to surface water 
interactions via recharge efforts and 
enhance stream quantity during 
periods of low flow.  
Lead Agency: Siskiyou Resource 
Conservation District  
Category: Supply augmentation, 
recharge   
Status: In development  
Anticipated Time Frame: TBA   
Targeted Sustainability 
Indicator(s)/ 
beneficiaries: Increased groundwater 
levels, interconnected surface water, 
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improved water temperature, 
improved habitat for GDEs (coho 
salmon)  
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Review Form  

Scott Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) has been developed for the 
Scott Valley groundwater basin. The GSA has released a complete draft GSP and has initiated a 
45-day public review and comment period and seeks input from all beneficial users of 
groundwater.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options 
within the original draft sections distributed to all committee members is not possible. Please 
consider using this reviewer form with the following instructions: 

� Use the form below to provide comments. Feel free to add additional lines to the form as 
needed.  

� For suggested text changes, please copy and paste the text you wish to change and place your 
suggested edits in track changes or strikethrough features in this document. :KDW¶V�LPSRUWDQW�
is that technical staff can see both the original draft text and your distinct suggestions.   

� Note the Chapter, Page, Section, and line number²from the PDF version of the draft 
GSP section²where your comment, question or suggested text edit begins.  

� Examples of how to provide feedback are listed in the review form below. These examples 
are not actual comments and are made up to show how the table should be used. Feel free to 
delete these examples with your submission, and only include your feedback.  

� To comment on a figure or table, in the line number column on the reviewer form note the 
figure number and the page number and type your comment in the text section to the right. 

 
Please email comments directly to (sgma@co.siskiyou.ca.us). Include in the subject line the 
basin you are commenting on. If you are making comments on multiple basins, send as separate 
comments. 
 

Please send your comments no later than end of day September 26, 2021. Comments will 
not be accepter on or after September 27th, 2021. 

 
Please use the following file nomenclature in saving your review document: 

ScottGSP_PublicReviewDRAFT_[Your name]_date 
 
Thanks for contributing to the draft Groundwater Sustainability Plan for the Scott Valley 
Groundwater Basin

mailto:sgma@co.siskiyou.ca.us
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Reviewer name:  Charnna Gilmore, Scott River Watershed Council 
Submission date: September 26, 2021 
GSP sections reviewed:  Chapter 2 and 4 
 
Chapter Page Section Line/Table

/Figure # 
Comment (please delete example text below once you submit) 

2 6 2.1.1.1 153 The Scott River Decree, Schedule C ³Acreages irrigated by claimants from Groundwater 
Interconnected with the Scott River´ states 12,975 acres and not 10,015 acres 

2 8 2.1.1.2 221 Table 1 does not address the upland land use and therefore is not the ³Acreage and 
percent of total Basin area´ so either needs to be relabeled or data on the total basin land 
use needs to be added which includes all upland acreage. 

2 12 2.1.1.3 244 There are no public wells that lie above the City of Etna.  
2 17 2.1.3 396 Please add Scott River Watershed Council to Table 2.  

Activity Type 
Management 
Name of Organization: Scott River Watershed Council 
Plan/Program: Riparian and habitat protection and restoration, instream and groundwater 
enhancement projects. 
Year(s): 2014 ± present 
Regulatory: No 
 

2 18 2.1.3 396 Please change date Scott River Watershed Council to Table 2.  
Activity Type 
Monitoring 
Name of Organization: Scott River Watershed Council 
Year(s): 2014 ± present 
 

2 25 2.1.3 613-616 The description in this section of the rights set forth in the Scott River Decree are 
misleading. The Decree clearly states (1) all surface water, spelling out exceptions (2) all 
rights to supporting underflow and (3) all rights to ground water in the interconnected 
zone.  Please restate to include the underflow rights. 

4 5 4.1 182 Habitat Improvement: Please add Scott River Watershed (website) to list  
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4 11 4.2 241 Please revise statement to ³Implementation of completed in 2018, 2019 and 2021, 
additional work is ongoing.´ 

4 12 4.2 250 Please remove ³with a second phase scheduled to begin late summer of 2021´ 
4 20 4.3 481 This is an extremely misleading statement.  Please either remove or qualify this 

statement to reflect the seasonal and many times, annual overdraft that occurs which 
results in a dewatering of the Scott River surface flows.  

4 22 4.3 560-574 Please add Scott River Watershed Council¶s efforts to bring prescribed fire by the 
development of the Siskiyou Prescribed Fire Burn Association which resulted in several 
burns in 2021. 
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Salmonid Restoration Federation 
 

September 24, 2021 
 
Ray Haupt, Chair 
Siskiyou County Flood Control & Water Conservation District  
P.O. Box 750 
1312 Fairlane Rd. 
Yreka, CA 96097  
 
Submitted by email to: SGMA@co.siskiyou.ca.us 
 
RE: Comments on Public Draft of Scott Valley and Shasta Valley Groundwater 
Sustainability Plans  
 
 
Dear Chairman Haupt: 
 
The mission of Salmonid Restoration Federation (SRF) is to promote restoration and 
stewardship of California's native salmon, steelhead, and trout populations and their 
habitat. We appreciate the opportunity to comment on the public drafts of the 
Groundwater Sustainability Plans (GSPs) for Scott Valley and Shasta Valley. We have 
briefly reviewed the GSPs and comments submitted by other entities. 
 
We appreciate the County stepping up to lead development of the GSPs, and the 
tremendous amount of effort put into GSP development; however, we are disappointed 
by the contents of the GSPs. Our concerns fall primarily into two categories: 1) failure to 
properly characterize the adverse impacts on beneficial uses of the surface water 
caused by groundwater pumping, including a failure to propose actions that adequately 
address these adverse impacts, and 2) a lack of transparency which will severely impair 
the effectiveness of groundwater management. 
 
The rivers and streams in the Scott and Shasta watersheds are severely depleted of 
water throughout large portions of each year. Due in large part to this flow depletion, 
salmon populations are in these two watersheds have declined precipitously from 
historical abundance over the past century and have continued their decline in recent 
decades and years. There are multiple factors contributing to this water depletion, 
including excessive diversion of surface water, excessive extraction of groundwater, 
and a warming climate that is diminishing snowpack and increasing the prevalence of 
droughts. Groundwater extraction from areas where wells can be regulated under 
SGMA are just one of these causes of flow depletion. Therefore, GSPs are not 
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responsible for reversing the streamflow depletion caused by surface diversions or 
groundwater outside SGMA jurisdiction (e.g., wells near the mainstem Scott River, in 
the zone subject to surface water adjudication). However, the draft GSPs do not meet 
the SGMA requirements for addressing the impacts of groundwater extraction from 
wells inside SGMA jurisdiction. 
 
SGMA requires that a GSP define minimum thresholds for streamflow depletion that 
cause adverse impacts on beneficial uses of the surface water, and then propose 
actions to ensure that such thresholds are avoided. Instead, the Scott Valley GSP does 
that process backwards, first defining actions that are easily achievable by groundwater 
users and then setting the minimum thresholds based on that. There is no consideration 
of the actual effects of streamflow depletion on surface water beneficial uses. This 
approach does not meet SGMA requirements. 
 
The lack of transparency in the GSPs is troubling. Effective water management requires 
reliable data upon which to develop scientific understanding of how the hydrologic 
system operates, how the system is likely to respond to  potential management actions, 
and ongoing monitoring to track progress in meeting goals. The methods and data used 
must be transparent and verifiable. There is currently a lack of basic information such as 
the amount of groundwater extracted. Neither the Scott or Shasta GSP require metering 
of groundwater extraction, nor public sharing of groundwater elevation data in a form 
that is transparent and verifiable (i.e., sharing the actual raw data rather than 
summaries). Without metering and data sharing, GSP policies such as ³$YRLGLQJ�
6LJQLILFDQW�,QFUHDVH�RI�7RWDO�1HW�*URXQGZDWHU�8VH�IURP�WKH�%DVLQ´ are illusory and easy 
to game. In the absence of universal metering, the only other way to ensure avoiding 
increases in net groundwater use would be to not allow new well construction and not 
allow irrigation in areas not currently irrigated; however, the GSPs contain no such 
prohibition.  
  
 
Thank you for your consideration of these comments. 
 
 
Sincerely,  

 
Dana Stolzman, Executive Director 
Salmonid Restoration Federation 
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September 24, 2021 
Via E-mail 
Elizabeth Nielson, Project Manager 
Matt Parker, Natural Resources Specialist 
Siskiyou County Flood Control and Water Conservation District 
1312 Fairlane Road 
Yreka, CA 96097 
sgma@co.skisiyou.ca.us 
enielsen@co.skisiyou.ca.us 
mparker@co.siskiyou.ca.us 
 
Laura Foglia 
Technical Consulting Team Lead 
lauraf@lwa.com 
 
Katie Duncan 
Facilitator 
Katie.Duncan@stantec.com 
 
RE: California Trout Comments on Scott Valley Groundwater Sustainability Plan 
 
Dear Ms. Nielsen, Mr. Parker, Ms. Foglia, and Ms. Duncan, 
 

Thank you for the opportunity to comment on the draft Groundwater Sustainability Plan 
(GSP) for the Scott Valley. We acknowledge the considerable effort that went into producing this 
document.  

This letter is intended to supplement California Trout (CalTrout)’s Comment Reviewer Form 
(above). Specifically, we would like to highlight our concerns that the Siskiyou County Flood 
Control and Water Conservation District, acting as the groundwater sustainability agency (GSA) for 
the Scott Valley Basin, is not complying with the Public Trust Doctrine because it has failed to 
develop a GSP that adequately protects the Scott River, a public trust resource.  
 
I. Background 

 
A. Existing Watershed Conditions 

The Scott River and its tributaries are hydrologically connected to groundwater in the Scott 
Valley Basin, and because of this interconnectedness, groundwater pumping in the Scott Valley 
contributes significantly to streamflow depletion in these watercourses during the dry season. GSP 
Ch. 2 at 123, 124; Ch. 3 at 54. Since the 1970s, groundwater pumping in the Scott Valley has 
increased despite the watershed experiencing more frequent and more severe drought conditions due 
to low-precipitation years, GSP Ch. 2 at 91, leading to late summer baseflows in the Scott River that, 
on average, are more than 40% less than they were historically– often falling to below 10 cfs in 
critically dry years. See California Department of Fish and Wildlife, Interim Instream Flow criteria 
for the Protection of Fishery Resources in the Scott River Watershed, Siskiyou County (2017) 
(“CDFW Flow Criteria Study) at 5-6.   

mailto:sgma@co.skisiyou.ca.us
mailto:enielsen@co.skisiyou.ca.us
mailto:mparker@co.siskiyou.ca.us
mailto:lauraf@lwa.com
mailto:Katie.Duncan@stantec.com
julgarcia
Text Box
CalTrout-001

julgarcia
Line

julgarcia
Line

julgarcia
Line



 

 360 Pine Street, 4th Floor | San Francisco CA 94104 | (415) 392-8887 | (415) 392-8895| Tax ID: 23-7097680  
www.caltrout.org 

15 

These insufficient streamflow conditions, caused in large part by streamflow depletion due to 
groundwater pumping for agricultural irrigation, have caused significant ecological stress to the Scott 
River and its tributaries. GSP Ch. 3 at 54. Notably, streamflow depletion in the Scott River has 
adversely impacted the migration, spawning, and reproduction of anadromous fish, including coho 
salmon coho salmon (Oncorhynchus kitsutch), Chinook salmon (O. tshawytscha), and steelhead trout 
(O. mykiss),5 since the 1970s. GSP Ch. 2 at 25; GSP Ch. 3 at 54; CDFW Flow Criteria Study at 5. 
Low streamflow during the beginning of fall hinders adult in-migration, while low flow conditions 
during the summer hinders access to crucial rearing habitat for juvenile fish. CDFW Flow Criteria 
Study at 6. Significantly increased instream flows in the Scott River are essential to the recovery of 
the basin’s anadromous fish species.6  

 
B. The Sustainable Groundwater Management Act 

The Sustainable Groundwater Management Act (“SGMA”), Cal. Water Code § 10720 et seq., 
requires GSAs (here, the Siskiyou County Flood Control and Water Conservation District) to 
develop and implement GSPs that will allow for the sustainable management of groundwater within 
high and medium priority groundwater basins. These GSPs must contain “measurable objectives” 
and “minimum thresholds” that enable the achievement of defined groundwater sustainability goals. 
Cal. Water Code § 10727.2(b)(1); 23 C.C.R. § 354.28. Additionally, GSPs must prevent “undesirable 
results” caused by groundwater conditions, including “[d]epletions of interconnected surface water 
that have significant and unreasonable adverse impacts on beneficial uses of the surface water.” Cal. 
Water Code § 10721(x)(6); 23 C.C.R. § 354.26. The GSP may also address existing “undesirable 
results” already present in the basin prior to 2015. Cal. Water Code § 10727.2(b)(4). In the Scott 
Valley, existing streamflow depletion in the basin’s interconnected surface waters adversely impacts 
beneficial uses and is an “undesirable result” under SGMA. GSP Ch. 3 at 55. 

Besides meeting SGMA’s requirements, a GSP must also comply with other legal obligations 
relating to groundwater management, including the common-law public trust doctrine, as explained 
below. SGMA does not displace the public trust doctrine, which imposes additional duties on state 
and county water management agencies independently of SGMA. Environmental Law Foundation v. 
State Water Resources Control Board, (2018) 26 Cal.App.5th 844, 866-868 (“ELF v. SWRCB”). 
Thus, a GSP’s compliance with SGMA does not mean that it is sufficient to satisfy a GSA’s public 
trust obligations.  

 
 

 
5 Coho salmon in this watershed are listed as threatened under the federal Endangered Species Act and the 
California Endangered Species Act, while Chinook salmon and steelhead trout are listed by CDFW as species of 
special concern (GSP Ch. 2 at 84; GSP Ch. 3 at 56). 
6 The National Marine Fisheries Service’s recovery plan for coho salmon identifies an “increase [in] instream flows” 
as one of the highest-priority recovery actions in the Scott River watershed. See NOO Fisheries, Final Recovery 
Plan for the Southern Oregon/Northern California Coast Evolutionarily Significant Unit of Coho Salmon; CDFW 
Flow Criteria Study at 3. That recovery plan calls for reduced water consumption by landowners and re-assessment 
of water allocation to provide adequate instream flows. Id., see CDFW Flow Criteria Study at 4. CSFW has 
calculated the instream, flow needed to sustain coho and Chinook salmon and steelhead trout in the Scott River 
watershed. See CDFW Flow Criteria Study. To protect these species, CDFW recommends instream flows of at least 
77 cfs in August and 62 cfs in September, more than double the levels often recorded in the Scott River during that 
period. CDFW Flow Criteria Study at 26.  
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II. The public trust doctrine requires the GSA to protect public trust uses in the Scott River, 
whenever “feasible”, when developing and implementing the Scott Valley GSP 

The Public Trust Doctrine is a common law doctrine that “imposes an affirmative duty on the 
state to act on behalf of the people to protect their interest in navigable water.” ELF v. SWRCB, 26 
Cal.App.5th at 857. This interest includes “the preservation of trust lands in their natural state . . . as 
environments which provide food and habitat” for fish and wildlife. Id. (quoting National Audubon 
Society v. Superior Court, (1983) 33 Cal.3d 418, 441(“National Audubon”)). The doctrine is 
expansive and covers any activity that has an impact on a public trust resource, even if that activity 
involves non-navigable waters.7 As such, the public trust doctrine applies to an agency’s 
management of groundwater resources if management of those resources affects a navigable 
waterway.  Here, the public trust doctrine requires the GSA to protect the public’s interest in the 
Scott River (a navigable waterway and public trust resource) and its fish species when making 
groundwater management decisions, which include the development and implementation of the Scott 
Valley GSP.  

Moreover, the California Supreme Court has made clear that water allocation decisions may 
harm public trust uses only in very limited circumstances, and then only to the extent that the harm is 
necessarily and unavoidably compelled by the public interest: 

 
The state has an affirmative duty to take the public trust into account in the planning 
and allocation of water resources, and to protect public trust uses whenever feasible. 
Just as the history of this state shows that appropriation may be necessary for 
efficient use of water despite unavoidable harm to public trust values, it demonstrates 
that an appropriative water rights system administered without consideration of the 
public trust may cause unnecessary and unjustified harm to trust interests [Citations.] 
As a matter of practical necessity the state may have to approve appropriations 
despite foreseeable harm to public trust uses. In doing so, however, the state must 
bear in mind its duty as trustee to consider the effect of taking on the public trust 
[citation], and to preserve, so far as consistent with the public interest, the uses 
protected by the trust.  

 
National Audubon, 33 Cal.3d at 446-447 (emphasis added); see also ELF v. SWRCB, 26 
Cal.App.5th at 862, 865. Therefore, the GSA must protect public trust resources “whenever 
feasible” and “so far as consistent with the public interest,” and any harm to public trust 
resources must be justified by “practical necessity.” Id.  
 
III. The draft Scott Valley GSP does not comply with the GSA’s public trust obligations.  

 
As discussed above, the public trust doctrine requires the GSA to protect the Scott River, a 

public trust resource, “whenever feasible.” See National Audubon, 33 Cal.3d at 446-447; ELF v. 
SWRCB, 26 Cal.App.5th at 862,865. Because implementation of the GSP may impact the Scott River 
due to the interconnected nature of the Basin’s groundwater and surface water systems, the GSP may 
not permit management actions (such as allowing groundwater withdrawals) that harm public trust 

 
7 ELF v SWRCB, 26 Cal.App.5th at 859 (“the determinative fact is the impact of the activity on the public trust 
resource”); see National Audubon, 33 Cal.3d 418 holding that the PTD applied to the diversion of water from 
tributaries to Mono Lake–a public trust resource–even though the tributaries themselves were not navigable. 
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uses in the Scott River, including fish and wildlife habitat, unless the GSA shows that the harm 
cannot be feasibly avoided, and that the harm is necessary and justified to further the public interest.   
See National Audubon, 33 Cal.3d at 441, 446-447; ELF v. SWRCB, 26 Cal.App.5th at 857,862. The 
draft Scott Valley GSP fails to meet this standard because it does not adequately protect against harm 
to public trust resources due to groundwater withdrawals, nor does it explain why this inadequacy 
should be allowed considering the public interest. Therefore, the GSP does not comply with the 
GSA’s public trust obligations. 

 
A. The GSP’s minimum threshold for the depletion of interconnected surface waters must 

avoid harm to public trust uses. 
 
Although the GSP proposes to avoid additional streamflow depletion due to groundwater 

pumping in the Scott River–beyond 2015 depletion levels, as required by SGMA– it would reverse or 
mitigate only a small fraction of existing streamflow depletion levels. GSP Ch. 3 at 60. Based on the 
recommendations of an advisory committee, the GSP aims to reverse existing streamflow depletion 
by a minimum threshold of 15%, so that streamflow depletion would remain at 85% of what it would 
be under a “business as usual” scenario. Id. Beyond this minimum threshold, there would be a 
nonbinding 20% reversal target (a “measurable objective” under SGMA) for streamflow depletion. 
GSP Ch. 3 at 57-58. 

The GSP acknowledges that the public trust doctrine requires the GSA to at least partially 
reverse stream depletion due to groundwater pumping, but incorrectly asserts that the public trust 
doctrine gives no target or threshold required for compliance. GSP Ch. 3 at 57, 59, 64. Under the 
public trust doctrine, the minimum threshold for the depletion of interconnected surface waters must 
be whatever level of reduction in streamflow depletion that will prevent harm to public trust uses in 
the Scott River, including impacted fish species. Nothing less is acceptable, unless the GSA can 
show that it is infeasible to avoid harm public trust uses in the Scott River, and that such harm is 
necessary and justified to further the public interest. See National Audubon, 33 Cal.3d at 446-447; 
ELF v. SWRCB, 26 Cal.App.5th at 862, 865. The draft GSP fails to make this showing because it 
proposes to reduce streamflow depletion by only 15% below existing “business as usual” levels 
without analyzing whether that standard is sufficient to eliminate the existing harm to public trust 
uses. Further, the GSP does not explain how the GSA concluded that this minimum threshold would 
be sufficient to meet its public trust obligation, and there is no discussion of the biological effects 
that would result from the proposed minimum threshold, or of whether a 15% reduction would avoid 
adverse impacts to fish species in the river.  

The GSA must set a minimum threshold for depletion of interconnected surface waters that 
will ensure the continued viability of the Scott River for the migration and spawning of anadromous 
fish, which is an essential public trust use of the Scott River. That these fish species were already 
impacted by streamflow depletions prior to SGMA’s 2015 benchmark is irrelevant under the public 
trust doctrine. The fact that groundwater extraction is not the only cause of streamflow depletion in 
the Scott Valley does not affect the GSA’s obligation to reduce groundwater pumping until harm to 
public trust resources is avoided. Rather, the public trust requires that groundwater extraction not 
harm public trust uses, regardless of when the harm began or whether there are other contributing 
factors. 
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B. The GSP must base its minimum thresholds on feasibility in light of the public interest 
and not on economic cost.  
 
The draft GSP incorrectly asserts that the GSA may consider the “economic cost” of 

mitigation measures and other balancing factors when setting minimum thresholds that are compliant 
with the public trust doctrine. GSP at 56, 59. In setting the minimum threshold for the depletion of 
interconnected surface waters, the GSA purports to apply “a balancing test between economic cost 
and environmental improvement” when defining what is an “unreasonable amount of streamflow 
depletion” or a “reasonable amount of avoided groundwater use.” GSP Ch. 3 at 59. However, the 
public trust doctrine does not permit such a test where harm to trust uses is “balanced” against 
“economic costs.” Instead, as discussed above, public trust uses must be protected from harm unless 
the public interest renders such protection infeasible. See National Audubon, 33 Cal.3d at 446-447; 
ELF v. SWRCB, 26 Cal.App.5th at 862, 865.  This means that the GSP must fully eliminate harm to 
public trust uses unless the GSA can demonstrate with substantial evidence that the public interest 
demands otherwise. Here, the GSA has failed to meet this standard because the GSP offers nothing 
more than an arbitrary determination that its proposed minimum threshold for the depletion of 
interconnected surface waters constitutes a “reasonable” amount of avoided groundwater use, with no 
explanation of how this determination was made or substantial evidence to support this claim.  

 
C. The GSP’s delayed timeline for meeting streamflow reduction targets is inadequate to 

meet public trust obligations.  
 
Although consistent with SGMA, the GSP’s proposed timeframe for meeting the 15% 

minimum threshold for depletion of interconnected surface waters is insufficient to meet the GSA’s 
public trust obligations because delaying enforcement of GSP thresholds for decades risks irreparable 
harm to public trust uses in the Scott River.8 As the GSP acknowledges, public trust fisheries in the 
Scott River are already adversely impacted by streamflow depletion. GSP Ch. 3 at 54-57. Urgent 
short-term action is needed to mitigate impacts to anadromous fish species–including threatened 
coho salmon, Chinook salmon, and steelhead trout–by significantly increasing instream flows as 
soon as possible. However, instead of making minimum thresholds enforceable sooner to meet this 
need, the GSP instead uses the SGMA deadline of 2042 for compliance.  

As discussed above, the GSA’s public trust obligations are not limited by SGMA, but rather 
are additional to and independent of SGMA’s statutory scheme. As such, public trust uses impacted 
by groundwater extraction must be protected immediately, unless such a timeline is demonstrably 
inconsistent with the public interest (in which case measures must be implemented as expeditiously 
as can be feasibly undertaken). Here, the GSA has not demonstrated why it would be infeasible to 
achieve minimum thresholds on a more expeditious timeframe than that allowed under SGMA to 
ensure the trust uses are not irreparably harmed.  

 
 
 

 
8 The GSP’s proposed 15% minimum threshold for reduction of existing streamflow depletion would not become 
enforceable until 2042. GSP Ch. 3 at 61-62. Instead, the GSA would gradually ramp up to this level with a series of 
intermediate milestones (e.g., a 5% reduction by 2027 and a 10% reduction by 2032). Id.  
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D. The GSP does not demonstrate that its proposed mitigation measures to reduce the 
depletion of interconnected surface waters are adequate to meet the GSA’s public trust 
obligations.  
 
The GSP does not meet public trust doctrine requirements because it does not evaluate 

whether its proposed mitigation measures would be sufficient to eliminate harm to the Scott River’s 
public trust uses, including coho, Chinook, and steelhead fisheries impacted by streamflow depletion. 
The GSA proposes a variety of mitigation measures to reduce streamflow depletion, including 
groundwater demand management, groundwater recharge, green infrastructure, increased irrigation 
efficiency, conservation easements, stream habitat improvement, and crop changes. GSP Ch. 4 at 7-
10. However, most of these measures are voluntary or incentive-based, and reductions in 
groundwater extraction are not proposed until 2027 at the earliest.9 This is unacceptable given that 
current groundwater extraction is contributing to streamflow depletions that harm public trust 
fisheries. Therefore, the GSA must limit current groundwater pumping until it can provide substantial 
evidence that the other proposed mitigation measures are enough to protect public trust uses in the 
Scott River.  

 
IV. Conclusion 

For the foregoing reasons, the draft Scott Valley GSP is not sufficient to comply with the 
GSA’s public trust obligations. To remedy this deficiency, the Siskiyou County Flood Control and 
Water Conservation District must revise the GSP to set a minimum threshold for the depletion of 
interconnected surface water that is sufficient to eliminate adverse impact to the Scott River’s public 
trust resources, including fisheries. Additionally, that minimum threshold must be based on 
feasibility considering the public interest, and not on economic cost, and must be implemented 
expeditiously. Finally, the GSP’s mitigation measures must include reductions in current 
groundwater extraction until harm to public trust uses is avoided.  

Thank you for your consideration of these comments. Please do not hesitate to contact me if I 
can provide any further information or clarification.  

 
Sincerely, 

 
Amanda Cooper 
Staff Attorney 
California Trout 
Email: acooper@caltrout.org 
Phone: (530) 913-4173 
 
 

 
 

 

 
9 One near-term mitigation measure calls for the GSA to avoid increased groundwater use via zoning and well 
permitting (GSP Ch. 4 at 12), but this would not require existing water users to reduce groundwater pumping.  
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Review Form  
Scott Groundwater Sustainability Plan 

 
 
Dear Reviewer,  
  
Per SGMA requirements, a Groundwater Sustainability Plan (GSP) has been developed for the Scott 
Valley groundwater basin. The GSA has released a complete draft GSP and has initiated a 45-day 
public review and comment period and seeks input from all beneficial users of groundwater.  
 
REVIEWER INSTRUCTIONS: 
Given the large number of reviewers, accommodating track changes or other editing options within 
the original draft sections distributed to all committee members is not possible. Please consider using 
this reviewer form with the following instructions: 

� Use the form below to provide comments. Feel free to add additional lines to the form as needed.  
� For suggested text changes, please copy and paste the text you wish to change and place your 

suggested edits in track changes or strikethrough features in this document. What’s important is 
that technical staff can see both the original draft text and your distinct suggestions.   

� Note the Chapter, Page, Section, and line number—from the PDF version of the draft GSP 
section—where your comment, question or suggested text edit begins.  

� Examples of how to provide feedback are listed in the review form below. These examples are 
not actual comments and are made up to show how the table should be used. Feel free to delete 
these examples with your submission, and only include your feedback.  

� To comment on a figure or table, in the line number column on the reviewer form note the figure 
number and the page number and type your comment in the text section to the right. 

 
Please email comments directly to (sgma@co.siskiyou.ca.us). Include in the subject line the basin 
you are commenting on. If you are making comments on multiple basins, send as separate comments. 
 
Please send your comments no later than end of day September 26, 2021. Comments will not be 

accepter on or after September 27th, 2021. 
 
Please use the following file nomenclature in saving your review document: 

ScottGSP_PublicReviewDRAFT_[Your name]_date 
 
Thanks for contributing to the draft Groundwater Sustainability Plan for the Scott Valley 
Groundwater Basin

mailto:sgma@co.siskiyou.ca.us


  
Reviewer name: Amanda Cooper  
Submission date: September 24, 2021 
GSP sections reviewed: Draft Scott Valley GSP  
 
Chapter Page Section Line/Table/Figure # Comment (please delete example text below once you submit) 
ES 3 ES-2 102-105 SGMA mandates an assessment of the location, timing, and magnitude of 

ISW depletions, and to demonstrate that projected ISW depletions will not 
lead to significant and unreasonable results for beneficial uses and users of 
surface water.  
 
The standard for determining undesirable results due to depletions of ISW 
is whether those depletions have adverse effects on the users of the ISW, 
not on users of groundwater, per the definition of undesirable results under 
SGMA, Cal. Water Code §10721(x)(6): “Depletions of interconnected 
surface water that have significant and unreasonable adverse impacts on 
beneficial uses of the surface water” (emphasis added). 

ES 6 ES-2 129-130 Citations would be helpful when quoting statutory or regulatory language. 
Here, SGMA is quoted, but the language comes from the regulations, 23 
C.C.R. § 351(m).  

2 7 2.1.1.1 Figure 2 Why is SVID shown on a map of jurisdictional areas that also includes the 
Quartz Valley Indian Reservation and National Forest? Is SVID 
responsible for groundwater management? Also, a demarcation of the 
Adjudicated Zone should be included on this figure.  

2 14 2.1.2 340-341 Litigation proceeds regarding Siskiyou County’s duty to consider the 
Public Trust when taking action that affects groundwater that is 
interconnected with the Scott River (a public trust resource). 
 
The original wording confuses the issue of the case, which was not what 
the impacts of well permits were on surface water, but rather (a) whether 
the County had a duty to consider the Public Trust before issuing such 
permits; and (b) whether SGMA absorbed this duty (the court found that it 
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did not). See Environmental Law Foundation v. State Water Resources 
Control Board, 26 Cal.App.5th 844, 859-870 (2018) (ELF).  
 

2 29 2.1.3 786 The GSP states that “[t]he public trust doctrine [PTD] was considered 
throughout development of the GSP.”  Clarification about how the GSA 
considered the PTD is necessary. What specific actions did the GSA take 
in considering the Public Trust?  
 

2 33, 37, 
41 

2.1.3. 2.14, 
2.15 

994, 1137, 1305, 1307 Is this feedback still needed? If so, why haven’t these questions been 
answered during the GSP development process?  

2 39 2.1.5.2 1245 Appendix [ ] Æ Which Appendix does this refer to? 
2 73 2.2.1.6 1960-1971 The figure described in this paragraph–Figure 18–does not match the 

Figure 18 provided on page 72. 
2 75 2.2.1.7 2038 Why is only the date range modeled from September-October? Why not 

include the entire irrigation season?  
2 76 2.2.1.8 2088 The GSP acknowledges that “identifying [environmental] users and uses 

of surface water is the first step to address undesirable results due to 
surface water depletions,” yet fails to identify/discuss these users. 
 
The plan discusses groundwater dependent ecosystems (GDEs) and 
groundwater dependent species; what about environmental users such as 
Tribes, anglers, birdwatchers, and other recreators? i.e., (See Cal. Water 
Code § 1243(a): “The use of water for recreation . . . is a beneficial use of 
water;” see also SWRCB’s definition of beneficial use, which includes 
both water contact recreation and non-water contact recreation. 1 

2 77 2.2.1.8 2097 Is this the correct citation? 23 C.C.R. §354.8(a)(3) describes requirements 
for maps that are included in the Description of the Plan Area.  

2 113 2.2.3.1 3090-3091 “Agricultural irrigation is calculated based on daily crop demand. Perfect 
farmer foresight is assumed.”  
 

 
1 Available at https://www.waterboards.ca.gov/about_us/performance_report_1314/plan_assess/docs/bu_definitions_012114.pdf 
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Does the model assume that the amount of water used for irrigation is 
limited to the amount of water that the plants need? How does the water 
budget account for irrigators that over-irrigate?  

2 113 2.2.3.1 3091-3093 “The water volume is attributed to either diverted surface water . . . or 
pumped groundwater.”Æ Are any irrigators using a combination of the 
two?  

2 115 2.2.3.2 3148 Figure 25 shows the water budgets of each of those three subsystems.  
2 118 2.2.3.2 3275-3277 “[I]n fields with access to both surface and groundwater, it is assumed that 

irrigators will use surface water whenever it is available.” Æ Why is this 
assumption made?  

2 118 2.2.3.2 3278-3279 Some clarification would be helpful to understand why “surface water 
diversion for irrigation is considered an inflow to the Basin, not a 
diversion from the streams within the Basin,” especially since not all 
applied irrigation water makes it into the Land (Soil) Zone.  

3 3 3.1 111 Is this the correct citation? 23 C.C.R. §354.28(c)(1)-(6) provides minimum 
threshold requirements. 23 C.C.R. §354.26 addresses Undesirable Results, 
which are defined under Cal. Water Code §10721(x) (SGMA). 

3 7 3.3 253 Per 23 C.C.R. Section 351(l) 
3 10 3.3.1.1 393-394 “The remaining wells are privately owned and data gathered to date from 

these wells have been provided voluntarily.” Æ Are there access 
agreements in place to assure continued access to these wells/data?  

3 15 3.3.3.1 541 The footnote for Table 3 references monitoring schedules from EPA’s 
Safe Drinking Water Information System but does not provide a link to 
this specific data. Instead, only a link to the SDWIS search engine is 
provided. Citation to the referenced Fort Jones monitoring schedule would 
be helpful.  

3 31 3.4.1.1 1102 “Chronic lowering of groundwater levels is considered significant and 
unreasonable when a significant number of private, agricultural, industrial, 
or municipal production wells can no longer pump enough groundwater to 
supply beneficial uses.” Æ What about environmental concerns related to 
groundwater levels? Line 1123 refers to groundwater-dependent 
ecosystems, but these are not considered when defining “significant and 
unreasonable” for this Undesirable Result.  
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3 32 3.4.1.1 1117-1124 Lines 1117-1124 refer to different scenarios as potential “undesirable 
results,” which is inappropriate given that here “undesirable result” is a 
term of art meaning the “chronic lowering of groundwater levels 
indicating a significant and unreasonable depletion of supply if continued 
over the planning and implementation horizon.” Cal. Water Code 
§10721(x)(1).  
 
Were these scenarios instead used to define what is a “significant and 
unreasonable depletion of supply?”  

3 35 3.4.1.2 1219-1222 How does having a minimum threshold below current historic lows 
prevent an undesirable result? Further explanation/clarification would be 
helpful. 

3 38 3.4.1.4 1279 Figure 9 
3 38 3.4.1.4 1289-1290 Where the cause of groundwater level decline is unknown, the GSA will 

conduct additional or more frequent monitoring or initiate additional 
modeling. Æ What use is a GSP if the GSA may (but is not required to) 
act in a situation that could lead to an undesirable result?  

3 40-41 3.4.1.6 1355-1362 23 C.C.R. §354.28(b)(2) states that “the description of minimum 
thresholds shall include . . . the relationship between the minimum 
thresholds for each sustainability indicator, including an explanation of 
how the Agency has determined that basin conditions at each minimum 
threshold will avoid undesirable results for each of the sustainability 
indicators (emphasis added)” 
 
The GSP’s discussion of the groundwater level MT’s relation to 
Depletions of Interconnected Surface Water does not meet the required 
standard. Instead of explaining the relationship between groundwater level 
and the chosen MT for ISW, the plan merely states that groundwater 
levels are not a suitable proxy for surface water depletion and says that 
“additional analysis during GSP update will be used to determine if the 
current groundwater level minimum thresholds would have a negative 
impact on depletions of interconnected surface water.” Given that the MT 
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for interconnected surface water is obtained using the SVIHM, why can’t 
this be determined now?  

3 43 3.4.3.1 1487-1488 “Groundwater quality changes that occur independent of SGMA activities 
do not constitute an undesirable result.”Æ Clarification of what constitute 
“SGMA activities” is needed. Does this mean that there are instances in 
which groundwater can be significantly degraded without being 
considered an undesirable result? If so, how does this affect the GSP’s 
compliance with other applicable laws as required by SGMA?  

3 57 1977 1977 Environmental Law Foundation v. State Water Resources Control Board, 
26 Cal.App.5th 844 (2018) (ELF)identifies the County of Siskiyou as a 
subdivision of the State of California with responsibilities for protecting 
the public trust when taking action that could impact public trust 
resources..  
 
The current language of the GSP understates the County’s responsibilities 
under the public trust doctrine, as the court’s ruling on the County’s public 
trust duties was not limited to the issuance of well permits. Rather, “the 
dispositive issue is not the source of the activity, or whether the water that 
is diverted or extracted is itself subject to the public trust, but whether the 
challenged activity allegedly harms a navigable waterway.” (ELF at 860). 
Therefore, the County has a duty to consider the public trust whenever 
taking an action that could adversely impact a public trust resource, like 
the Scott River.  
 
Interestingly, the language about issuing groundwater well permits was 
not included in previous draft versions of chapter 3 (see GSP Chapter 3 
Draft – April 23 public comment Draft, line 17762).  

3 57 3.4.5.1 2014-2017 “The undesirable result that is relevant to SGMA is the stream depletion 
that can be attributed to groundwater pumping outside of the adjudicated 

 
2 Available at https://www.co.siskiyou.ca.us/sites/default/files/fileattachments/natural_resources/page/27332/scottvalleygsp_chapter_3_publicreviewdraft_4-23-
21.pdf  

https://www.co.siskiyou.ca.us/sites/default/files/fileattachments/natural_resources/page/27332/scottvalleygsp_chapter_3_publicreviewdraft_4-23-21.pdf
https://www.co.siskiyou.ca.us/sites/default/files/fileattachments/natural_resources/page/27332/scottvalleygsp_chapter_3_publicreviewdraft_4-23-21.pdf
julgarcia
Text Box
CalTrout-036, Cont'd

julgarcia
Text Box
CalTrout-037

julgarcia
Text Box
CalTrout-038

julgarcia
Text Box
CalTrout-039

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

 

 7 

zone to the degree it leads to significant and unreasonable impacts on 
beneficial uses of surface water” (emphasis added).  
 
Limiting the definition of undesirable results to the proportion of depletion 
attributable to groundwater extraction outside of the adjudicated zone is 
inconsistent with the requirements of SGMA, which define undesirable 
results as “effects caused by groundwater conditions throughout the 
basin.” Cal. Water Code §10721(x) (emphasis added). Here, the “basin,” 
as defined by Bulletin 118, includes the entire Scott Valley Basin, 
including the adjudicated zone. (GSP, Chapter 2 at p.5). Although the 
GSA does not have direct regulatory control over the adjudicated zone, 
nothing in SGMA permits the GSP to ignore the effects of pumping within 
the adjudicated zone when defining an undesirable result (see 23 CCR § 
354.26(a): “[u]ndesirable results occur when significant and unreasonable 
effects for any of the sustainability indicators are caused by groundwater 
conditions throughout the basin” (emphasis added)).  
 
To be consistent with SGMA, the undesirable result for the depletion of 
interconnected surface water must consider depletions caused by 
groundwater pumping in both the adjudicated and non-adjudicated zones. 
For the GSA to do otherwise is in direct violation of the law.  

re3 58 3.4.5.1 2025-2034 Neither the referenced section of the California Constitution nor the cited 
cases are on point. Article 10, section 2 applies to the diversion of water 
and water rights. Likewise, all the cited cases pertain to controversies 
between water rights holders, and what amounts and/or water diversion 
practices are considered reasonable.3  

 
3 Gin Chow v. Santa Barbara, 217.Cal. 673, 705-706 (1933) determined that the doctrine of Reasonable Use as it applied to riparian rights was also applicable in 
controversies between a riparian right holder and an appropriator. 
 Peabody v. City of Vallejo, 2 Cal.2d 351 (1935) (in bank) affirmed the ruling in Gin Chow, interpreting Article 10 § 2 of the California Constitution to require 
the application of the reasonable use doctrine to all water rights. 
City of Lodi v. East Bay Mun. Utility Dist., 67 Cal.2d 316, 339-341(1936) involved a controversy between appropriative rights holders: the City of Lodi, which 
held a senior right to groundwater supplied by the Mokelumne River, and the East Bay Municipal Utility District, a junior appropriative right holder that sought 
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3 58 3.4.5.1 2032 Line 2032 discusses the “reasonableness of groundwater use that may 
contribute to stream depletion.” However, the reasonableness of 
groundwater use is not what SGMA tasks the GSA with defining for this 
undesirable result. Rather, the GSA must determine what is constitutes 
significant and unreasonable adverse impacts on beneficial uses of surface 
water; or put otherwise, what is the amount of depletion that can occur 
before these significant and unreasonable impacts occur (see Cal. Water 
Code § 10721(x)(6)). 

3 59 3.4.5.1 2076-2077 What is meant by substantial streamflow depletion reversal? The GSP sets 
a goal of 15% by 2037, which does not seem adequate to avoid 
undesirable results.  

3 59 3.4.5.1 2087-2097 This discussion about the “reasonableness” as it relates to the ISW 
undesirable result is convoluted at best. First, the GSP states that the 
“exact quantification of stream depletion that constitutes the Undesirable 
Result depends on a balancing test between public interest considerations 
and environmental improvements;” where does this test come from? If the 
GSA is using this test to determine what constitutes a significant and 
unreasonable adverse impact, then the GSP should contain a description of 
the public interest and environmental factors that were balanced. Further, 
what about the environmental improvements that are in the public 
interest?  
 
Second, the GSP reframes the question of “what is an ‘unreasonable’ 
amount of stream depletion?” as “what is a ‘reasonable’ amount of 
avoided groundwater use?” (Lines 2089-2090). Given that these two 
questions are not equivalent, does this mean that the GSA is defining 

 
to impound and divert water from the Mokelumne. The case was remanded back to the lower court to determine the levels that the City of Lodi’s supply wells 
could be lowered without substantial danger to the city’s water supply. 
Josin v. Marin Mun. Water Dist., 67 Cal.2d 132, 141 (1967) settled a dispute between riparian landowners (plaintiff) claiming a property interest in rock and 
gravel deposits and an appropriative rights holder (defendant) operating a dam upstream of the riparian landowners. The plaintiff claimed that defendant had no 
right to collect and store the flood water that transported and deposited rock and gravel onto plaintiff’s property (which the plaintiffs then sold). The court found 
that the plaintiff had no property interest in the rocks and gravel, and therefore using flood flows to transport sediment was not a reasonable use. 
Erikson v. Queen Valley Ranch Co., 22 Cal.App.3d 578, 585-586 (1971) concerned the forfeiture of appropriative water rights. 
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“reasonableness” in terms of the economic impact to groundwater users 
instead of environmental impact on the river system? While the GSA is 
permitted to consider the cost of compliance when defining what is 
“reasonable,” it must also account for the costs to the public, tribes, and 
commercial fisheries for the loss of fish populations resulting from 
depletion of streamflow.  
 
Third, line 2092 states that “the only way to answer these questions was to 
simultaneously evaluate the flow benefits and public interest impacts of 
various PMAs.” This statement is confusing as PMAs are intended to 
prevent undesirable results, not define them.  
 
Lastly, the discussion concludes with “it would be reasonable to 
undertake some combination of PMAs to reduce stream depletion while 
exposing stakeholders to reasonable economic costs.” Admittedly, this 
statement is true because it is what SGMA requires. Implementing PMAs 
to avoid undesirable results is not discretionary under the law, and it is 
curious that the Advisory Committee spent any time debating the 
reasonableness of doing so.  
 
Ultimately, this GSP fails to explain what is considered a significant and 
unreasonable adverse impact on beneficial uses of surface water, which is 
inconsistent with the law (see 23 C.C.R. §354.26(b)(2) (“the description of 
undesirable results shall include . . . the criteria used to define when and 
where the effects of the groundwater conditions cause undesirable results 
for each . . . sustainability indicator”)).  
 
In contrast, the Shasta Valley Draft GSP–developed by the same GSA– 
clearly states that “the depletion of interconnected surface water is 
considered significant and unreasonable when there is a significant impact 
to environmental and agricultural uses of surface water in the Basin. 
Potential impacts and the extent to which they are considered significant 
and unreasonable include inadequate flows to support riparian health and 
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ecosystems; [and] diminished agricultural surface water diversion, beyond 
typical reductions for any given water year type.” (Shasta Valley Draft 
GSP, Ch.3, pg. 41 at lines 751-756)4 
 
 

3 60 3.4.5.1 2107-2215 The GSP once again fails to comply with the law by setting an inadequate 
Minimum Threshold (MT) for the depletion of interconnected surface 
waters. After an incoherent discussion, the GSP defines this minimum 
threshold as “any portfolio of PMAs that achieves an individual monthly 
stream depletion reversal similar to, but not necessarily identical to, the 
stream depletion reversal achieved by the specific MAR-ILR scenario 
presented to the Advisory Committee. The average stream depletion 
reversal of the implemented PMAs during September-November must 
exceed 15% of the depletion caused by groundwater pumping from 
outside the adjudicated zone in 2042 and thereafter” – whatever that 
means.  
 
This definition for the MT is problematic:  
 

(1)  The regulations require minimum thresholds to be numeric values 
that “represent a point in the basin that, if exceeded, my cause 
undesirable results.” 23 C.C.R. § 354.28(a). Instead of providing 
such a numerical value, the GSA has chosen to provide a narrative 
description of what it claims to be a MT.  

 
(2) The 15% of stream depletion reversal proposed as a MT violates 

the regulations, which clearly state that the minimum threshold for 
the depletion of interconnected surface water “shall be the rate or 
volume of surface water depletions caused by groundwater use that 
has adverse impacts on beneficial uses of the surface water and 
may lead to undesirable results.” 23 CCR § 354.28(c)(6)(emphasis 

 
4 Available at https://www.co.siskiyou.ca.us/sites/default/files/fileattachments/natural_resources/page/27336/shasta_gsp_draft_chapter_3.pdf 
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added). Understandably, setting a numeric MT for the depletion of 
interconnected surface waters is not an easy task, as conditions in 
the watershed are constantly changing. However, this is exactly 
what the GSA has been tasked with doing. 

 
(3) Even if a percentage of streamflow depletion reversal was an 

acceptable metric for the MT, without defining an amount of 
depletion that can occur without causing an adverse impact (or put 
another way, without setting a minimum streamflow necessary to 
avoid undesirable results), this percentage is meaningless as a 
metric for achieving sustainability. What if the overall amount of 
depletion is so great that significant and unreasonable adverse 
impacts to beneficial uses of the surface water will still occur 
despite achieving a 15% depletion reversal rate?  

 
(4) Again, the GSA defines a standard for sustainability in terms of 

PMAs. How does making the MT dependent on the 
implementation of the very PMAs for which it is supposed to act 
as a trigger for ensure sustainable management of the basin’s 
groundwater?   

 
Some of the confusion surrounding this MT may be alleviated if the GSP 
did a better job of discussing the process and considerations used to select 
this MT (why percentage of reversal was chosen over defining quantities 
of depletion, feasibility of achieving certain levels of reversal, economic 
factors, etc.). 

3 60 2110-2111 3.4.5.1 The GSP incorrectly states that PTD requirements would be met with 
“some reversal of existing undesirable results” The PTD demands more, 
requiring harm to public trust resources to be avoided “whenever 
feasible.” (See National Audubon, 33 Cal. 3d at 446-447; ELF v. SWRCB, 
26 Cal.App.5th at 862, 865). 

3 60 2113-2117 3.4.5.1 The GSA attempts to justify the use of an insufficient Minimum Threshold 
for the depletion of ISW by referencing 23 C.C.R. §354.28(c)(6): “ This 
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framework for the minimum threshold is consistent with [the regulation] 
which (A) specifies the use of models to measure stream depletion, (B) 
implies that consideration of impacts on beneficial uses and surface water 
flows is necessary, but (C) does not require that streamflow itself is used 
to set the minimum threshold, triggers, or interim targets.”  However, this 
refence is a misleading and inaccurate statement of the law.  
 
23 C.C.R. §354.28(c)(6) states that “[t]he minimum threshold for 
depletions of interconnected surface water shall be the rate or volume of 
surface water depletion caused by groundwater use that has adverse 
impacts on beneficial uses of the surface water and may lead to 
undesirable results.” (Emphasis added). Therefore, while a model can be 
used to “measure” streamflow depletion, the regulation requires that the 
GSA consider impacts on beneficial uses of surface water when setting a 
MT that is, in turn, a quantifiable rate or volume of surface water 
depletion. 

3 63-64 2217-2265 3.4.5.2 The same issues that exist with the GSP’s proposed Minimum Threshold 
exist with its Measurable Objective, which is similarly insufficient and 
inconsistent with the law.  

4 3 107-109 4.1 “[P]riorities for consideration include effectiveness toward maintaining 
the sustainability of the Basin (including the amount of environmental 
benefit to be gained through implementation of the PMA); minimizing 
impacts to the Basin’s economy; seeking cost-effective solutions for 
external funding; and prioritizing voluntary and incentive-based programs 
over mandatory ones.” 

4 4 143-144 4.1 The GSA has more than an “obligation to oversee progress towards 
groundwater sustainability.” Rather, the GSA is responsible for 
implementing the plan and achieving sustainability within 20 years of its 
adoption. (See Cal. Water Code § 10721(j) defining “groundwater 
sustainability agency” as “one or more local agencies that implement the 
provisions of this part (emphasis added).”  

4 7-10 224 Table 1 Many of the Project and Management actions are contingent on other 
groups–primarily environmental conservation groups–acting. What 

julgarcia
Text Box
CalTrout-057

julgarcia
Text Box
CalTrout-053, Cont'd

julgarcia
Text Box
CalTrout-054

julgarcia
Text Box
CalTrout-055

julgarcia
Text Box
CalTrout-056

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



COUNTY OF SISKIYOU 
Flood Control & Water Conservation District 

 

 13 

happens if these groups cannot/will not continue their efforts? Will the 
GSA step in to implement the necessary projects? Where will the funding 
for such implementation come from?  
 
Also, the actions put a lot of emphasis on increasing the amount of water 
available through environmental improvements, rather than on regulating 
the users of groundwater–regulating the use of/curtailment of groundwater 
is only mentioned once, as a tier 3 action. This seems to put the burden of 
sustainability on environmental users of water, rather than sharing the 
responsibility between all the watershed’s interest groups. 

5 10 5.1.2 299-305 The only management actions that the GSA commits to taking are 
“coordination” and “outreach.” What are the other actions the GSA is 
going to take to ensure that the basin reaches its sustainability goal?  
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Refer to NMFS No: AR#10012WCR2021AR00040 
 

September 23, 2021 
 
Matt Parker, Natural Resources Specialist 
Siskiyou County Flood Control and Water Conservation District GSA - Scott River 
1312 Fairlane Drive 
Yreka, California 96097 
 
Re: 12$$¶V�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH�FRPPHQWV�RQ�WKH�6FRWW�5LYHU�9DOOH\�

Groundwater Basin Groundwater Sustainability Plan -- draft Chapters 2, 3, and 4 
 
Dear Mr. Parker: 
 
12$$¶V�1DWLRQDO�0DULQH�)LVKHULHV�6HUYLFH��10)6��LV�WKH federal agency responsible for 
managing, conserving, and protecting living marine resources in inland, coastal, and offshore 
waters of the United States. We derive our mandates from numerous statutes, including the 
Federal Endangered Species Act (ESA). The purpose of the ESA is to conserve threatened and 
endangered species and their ecosystems. 
 
On August 11, 2021, the Siskiyou County Flood Control and Water Conservation District GSA - 
Scott River (SR GSA) released their draft final version of the Scott River Valley Basin 
Groundwater Sustainability Plan (SR GSP).  Waterways that overlie portions of the Scott River 
Valley Basin (e.g., Scott River and tributaries) support federally threatened Southern 
Oregon/Northern California Coasts coho salmon (Oncorhynchus kisutch), as well as Chinook 
salmon (O. tshawytscha) and steelhead (O. mykiss).  This letter transmits our comments on the 
SR GSP. 
 
We previously commented on draft Chapters 2, 3, and 4 of the SR GSP (Attachment 1).  
However, many of those comments do not appear to have been considered by the SR GSA, so 
we have reiterated them to begin our comments.  In the future, we recommend the SR GSA 
compile a publicly available summary of comments received on the SR GSP, along with the 
*6$¶V�UHVSRQVH�WR�HDFK�FRPPHQW� 
 
Chapter 2 
 
3DJH�����OLQH��������8QGHU�³6WUHDP�)ORZ�6WDWXV�LQ�%DVHIORZ�&RQGLWLRQV´��WKH�GUDIW�FKDSWHU�VWDWHV 
«´Reaches of some major tributaries in the Scott Valley only flow during wet or average 
ZLQWHUV�´  The authors should clarify whether this flow pattern is a natural process without 
anthropogenic cause, or a result of groundwater pumping impacts in the basin.  If the latter, then 
the inter-annual variability in surface flow may be a streamflow depletion impact that should be 
investigated as such.   

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
1655 Heindon Road 
Arcata, California  95521-4573 
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Page 71, liQH��������7KH�GUDIW�FKDSWHU�VWDWHV«´GDEs consisting of perennial flowing streams 
(aquatic ecosystems) are mapped under Interconnected Surface Waters (see previous section).´��
No maps of GDEs consisting of perennial flowing streams appear to be included within the SR 
GSP chapters.  Furthermore, perennial flow is not a requirement for interconnected surface 
waters under SGMA.  Streams with intermittent flow contain seasonal habitat important to 
juvenile salmonid survival (reference).   
 
Page 120, line 3180:  The author should clarify what argument is being made here.  The 
conclusion presented is that no apparent trend indicating long-term groundwater depletion in the 
Scott River Valley exists, with the reasoning presented as a comparison between fall storage 
between 2018 and 1991.  However, the storage difference shows a 23 thousand acre-foot drop in 
groundwater storage between the two years, which would seem to suggest a long-term decline in 
storage.  Also, the reasoning also alludes to 2018 being a dry year, as if implying that the two 
\HDUV�DUH�QRW�DQ�³DSSOHV�WR�DSSOHV´�FRPSDULVRQ���+RZHYHU�������DOVR�DSSHDUV�WR�KDYH�EHHQ�D�GU\�
year (see Figure 22).  
 
Page 121, line 3225:  While discussing potential future changes to the water table slope resulting 
from future precipitation change, the author appears to suggest that a significant long-term 
decrease in precipitation is unlikely to lead to groundwater overdraft.  This suggestion seems 
implausible if groundwater use is constant or increasing into the future.  We suggest the author 
clarify the intended message of the paragraph.  
 
Chapter 3 
 
3DJH�����OLQH�������7KH�GUDIW�FKDSWHU�VWDWHV�WKDW�³Hxisting biological monitoring that will be used 
to assess the condition of aquatic and other groundwater-dependent ecosystems includes the 
CDFW camera trap program and biological surveys conducted by the Siskiyou County RCD 
(RCD).´��%RWK�WKH�&'):�FDPHUD�WUDS�SURJUDP�DQG�WKH�DGXOW�UHGG�VXUYH\V�E\�WKH�5&'�RQO\�
inform adult migration and spawning behavior, and thus have no probative value for discerning 
streamflow depletion impacts on juvenile salmonids and their habitat.  NMFS suggests the SR 
GSA identify streamflow depletion impacts on juvenile salmonids as a data gap, and develop and 
propose specific studies and monitoring that will provide the necessary data within the first 
several years of the SR GSP.  
 
Page 25, line 884:  As an example of future field monitoring data used to assess and improve 
69,+0��WKH�GUDIW�FKDSWHU�OLVWV�WKH�³ODVW�GDWH�RQ�ZKLFK�FHUWDLQ�IORZ�WULJJHUV�DUH�H[FHHGHG�LQ�WKH�
spring recession (e.g., date at which flow at the Fort Jones gauge IDOOV�EHORZ����FIV��´��7KH�
reference to 40 cfs is not explained, and the significance of that flow level is not apparent.  The 
author should clarify what the significance is of 40 cfs at the Fort Jones gauge.  
 
Page29, Line 995:  The draft Chapter 3 states that basin groundwater pumping currently does not 
exceed the sustainable yield of the Basin.  However, as described in the draft Chapter 2, 
VXVWDLQDEOH�\LHOG�DV�GHILQHG�XQGHU�6*0$�PHDQV�³the maximum quantity of water, calculated 
over a base period representative of long-term conditions in the basin and including any 
temporary surplus, that can be withdrawn annually from a groundwater supply without causing 

julgarcia
Text Box
NMFS-002

julgarcia
Text Box
NMFS-007

julgarcia
Text Box
NMFS-003

julgarcia
Text Box
NMFS-004

julgarcia
Text Box
NMFS-005

julgarcia
Text Box
NMFS-006

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



3 
 

an undesiUDEOH�UHVXOW�´��&DOLIRUQLD�Water Code Section 10721).  The draft Chapter 3 does not 
demonstrate that the Scott Valley subbasin is sustainable at this point (i.e., avoids all undesirable 
results), so any sustainable yields presented are hypothetical and pending further refinement after 
all undesirable results, including streamflow depletion, are proven avoided.   
 
Page 34, line 1134-1136:  The passage states that water levels have remained steady over the last 
40 years and no overdraft or long term decline has occurred.  NMFS disputes this fact as Scott 
Valley has been identified as a critically oYHU�GUDIWHG�EDVLQ��KHQFH�LW¶V�LQFOXVLRQ�LQ�WKH�6*0$�
SURJUDP����$GGLWLRQDOO\��LQ�10)6¶�621&&�&RKR�6DOPRQ�5HFRYHU\�3ODQ��ZH�LGHQWLI\�³$OWHUHG�
+\GURORJLF�)XQFWLRQ´�DV�D�NH\�OLPLWLQJ�VWUHVV�IRU�WKH�6FRWW�5LYHU�FRKR�VDOPRQ�SRSXODWLRQ���7KH�
limiting threats are LGHQWLILHG�DV�³$JULFXOWXUDO�3UDFWLFHV´�DQG�³'LYHUVLRQV�´��,Q�WKH�UHFHQW�SDVW�WKH�
date of reconnection within the mainstem and at tributary mouths has been increasing into the 
winter.  In some years, this prevents Chinook salmon from entering the Valley and has recently 
restricted coho salmon from reaching key spawning grounds in tributaries.  We believe this delay 
in reconnection is a product of over drafting groundwater during the summer, which impacts the 
designated beneficial uses of salmonid migration, spawning and early life development, and cold 
water habitat1.  The groundwater first must recharge in the fall before surface flows are 
reconnected, often too late to support critical fisheries needs.  Thus, undesirable results, such as 
streamflow depletion, can occur even within a groundwater basin that may fully recharge each 
winter.  NMFS recommends the SR GSP take a seasonal perspective when describing surface 
flow rates and relate those to key fisheries life history requirements ± a beneficial use of 
interconnected surface waters.  For example, how many contiguous days do mainstem passage 
barriers exist during fall migration?  Or when does tributary reconnection occur at prime 
spawning locations? 
 
Page 52, line 1797:  The SR GSP proposes an aspirational ³:DWHUVKHG�*RDO´�WKDW�IRUPV�WKH�EDVLV�
for the streamflow depletion measurable objective.  NMFS agrees a larger effort outside the 
SGMA process will be required to solve streamflow degradation in the Scott River watershed, 
but disagrees that an aspirationaO�³:DWHUVKHG�*RDO´�SURSRVHG�E\�WKH�65�*6$�LV�QRW�DSSURSULDWH�
per SGMA regulations.  At line 1852, the document acknowledges the streamflow depletion 
XQGHVLUDEOH�UHVXOW�LV�³VPDOOHU�LQ�VFRSH´�WKDQ�WKH�H[LVWLQJ�FKDOOHQJHV�LQ�WKH�6FRWW�5LYHU�VWUHDP�
network, and proposes meeting SGMA requirements (i.e., avoiding undesirable results) through 
aspirational sustainable management criteria that addresses all streamflow threats in the basin.  
However, the aspirational goal is just that ± an aspiration that requires a level of cooperation and 
funding that is hardly certain to occur.  The draft Chapter 3 acknowledges this point at line 1880.  
Many groups have been trying to implement aspirational flow restoration goals within the Scott 
River watershed for decades, and current instream flows continue to harm ESA-listed salmonids 
and their habitat.  On the other hand, SGMA contains clear goals, requirements, and deadlines 
that will ensure that streamflow depletion impacts from wells subject to SGMA (i.e., outside the 
adjudicated zone) are avoided by 2042.  This type of certainty is what is missing from the 
SURSRVHG�³DVSLUDWLRQDO´�JRDO���,QVWHDG�RI��RU�LQ�DGGLWLRQ�WR��WKH�DVSLUDWLRQDO�JRDO��WKH�65�*6$�
should develop sustainable management criteria that can be used to clearly discern whether 
SGMA requirements (i.e., avoiding streamflow depletion impacts from groundwater extraction 
in the un-adjudicated area) are ultimately met.  In summary, wrapping the SGMA-mandated 

                                                 
1  
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UHTXLUHPHQW�ZLWKLQ�D�ODUJHU�³DVSLUDWLRQDO´�ZDWHUVKHG�JRDO�LQDppropriately obfuscates the required 
mandates of SGMA, and is not appropriate. 
 
 
Page 50, line 1747:  The draft chapters do not provide an adequate description of the impact to 
surface waters as a result of groundwater extraction, specifically the impact to coho and Chinook 
salmon species and their habitat.  The SR GSP sets a baseline condition looking at groundwater 
conditions in the years of 2014/2015.  Chapter 3 states undesirable conditions in the 
interconnected surface water already existing for over 30 years prior to 2015 and those 
conditions have not worsened since 2015.  NMFS does not believe this approach is appropriate 
when addressing ESA-listed species likely impacted by groundwater pumping within the Scott 
River basin.  During the 2014/2015 period, California was at the peak of the worst drought in 
1,200 years (Griffin and Anchukaitis 2014).  In the Scott Valley, tributaries were disconnected 
from the mainstem river and coho salmon were forced to spawn in undesirable locations, which 
led to a rescue-relocation efforts that were unsuccessful in maintaining survival through 
outmigration.  The SR GSP must set a baseline condition above and beyond the conditions 
experienced during a significant drought if it intends to avoid undesirable results to 
interconnected surface waters.   
 
3DJH�����OLQH��������10)6�LV�QRW�DZDUH�RI�6*0$�H[LVWLQJ�UHJXODWLRQV�UHTXLULQJ�D�³EDODQFLQJ�
WHVW�EHWZHHQ�HFRQRPLF�FRVW�DQG�HQYLURQPHQWDO�LPSURYHPHQW�´��,QVWHDG��6*0$�XOWLPDWHO\�
requires that GSAs achieve groundwater sustainability (i.e., the management and use of 
groundwater in a manner that can be maintained during the planning and implementation horizon 
without causing undesirable results).  Hopefully sustainable groundwater management in the 
Scott River Valley can be achieved in an economical fashion, which is an obvious goal for all 
parties involved.  However, economical achievement, aside from being a nebulous term, is 
ultimately a goal and not a requirement under SGMA.   
 
Page 54, line 1887:  The narrative states that the minimum threshold is set to address public trust 
UHVRXUFHV��EXW�WKH�RQO\�UHIHUHQFH�WR�ZKDW�WKLV�ZRXOG�HQWDLO�LV�WKH�UHIHUHQFH�WR�³VRPH�UHYHUVDO�RI�
XQGHVLUDEOH�UHVXOWV�´��*LYHQ�WKH�HDUOLHU�GHVFULEHG�LVVXHV�ZLWK�WKH�³DVSLUDWLRQDO´�VXVWDLQDEOH�
management criteria proposed, the draft document should further clarify how those criteria are 
likely to adequately address public trust resources.  
 
Page 54, line 1890:  The draft Chapter 3 seems to identify a backwards process for defining 
minimum thresholds for surface flow objectives.  These objectives were identified based on what 
30$¶V�WKH�DJULFXOWXUH�FRPPXQLW\�ZDV�ZLOOLQJ�WR�GR���6LQFH�WKH�ODQGRZQHUV�DJUHHG�WR�FRQGXFW�
managed aquifer recharge (MAR) and in lieu recharge (ILR) actions, the model was run to show 
only the changed depletion with this scenario in place.  This implementation of this scenario 
provided the minimum thresholds.  NMFS recommends the model be run in a reverse fashion.  
First, interconnected surface water objectives (minimum flows) should be identified.  Then the 
model should be run using a series of various PMAs to describe methods to meet those 
objectives.   In this approach, seasonal objectives would be important to support fisheries life 
history needs.  Ideas include seasonal min flows at Fort Jones gauge, number of days of 
mainstem disconnection, timely seasonal tributary connection, etc. 
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Page 54, line 1898 describes that the minimum thresholds identified under the MAR-ILR 
scenario will result in a 19% depletion reversal.  What exactly does this depletion reversal do in 
the context of beneficial uses?  NMFS suggests that you show how this amount of depletion 
reversal will impact interconnected surface waters and the beneficial use to salmonids in critical 
times of year that support their life history needs.  
 
Page 55, line 1957:  Measurable objectives represent a threshold that achieves the sustainability 
goal for the basin within 20 years of Plan implementation.  Therefore, the SR GSP must achieve 
the sustainability goal by 2042, not just show progress toward meeting it as is stated by the draft 
Chapter 3.   
 
New Comments 

 

Chapter 2 

 

3DJH�����7DEOH����³$YHUDJH�6WUHDP�'HSOHWLRQ´�LV�PHDQLQJOHVV�IRU�DQDO\]LQJ�VWUHDPIORZ�
depletion impacts to beneficial uses of surface water.  This concept also appears in Chapter 3, 
where there LV�D�UHOLDQFH�XSRQ�³DYHUDJH´�VWUHDP�GHSOHWLRQ�UHYHUVDO�DV�SDUW�RI�WKH�PLQLPXP�
threshold definition (page 61, line 2152).  Fish and other aquatic organisms survive or perish 
based upon instantaneous conditions at a point in time, especially within a compromised system 
like the Scott River watershed where anthropogenic surface and groundwater withdrawal can 
dewater whole stream reaches (reference?). 

 

Chapter 2, page 89, line 2441:  the water quality component should also consider temperature 
and dissolved oxygen, since these parameters can be degraded by the impairment of groundwater 
accretion to the stream and can lead to salmonid mortality. 

 

Chapter 3 

 

Page 59, line 2089:  The SR GSP misinterprets the depletion of interconnected surface water 
undesirable resXOW�DV�³ZKDW�LV�D�µUHDVRQDEOH¶�DPRXQW�RI�DYRLGHG�JURXQGZDWHU�XVH"´��7KHUH�DUH�D�
few problems with this approach.  First, the undesirable result in question is defined 
as³GHSOHWLRQV�RI�LQWHUFRQQHFWHG�VXUIDFH�ZDWHU�WKDW�KDYH�VLJQLILFDQW�DQG�XQUHDVRQDEOH�DGYHrse 
LPSDFWV�RQ�EHQHILFLDO�XVHV�RI�WKH�VXUIDFH�ZDWHU´ (Water Code Section 10721(x)).  There are 
other undesirable results that pertain to minimizing impacts on groundwater pumpers, namely the 
XQGHVLUDEOH�UHVXOW�RI�³Vignificant and unreasonable reduction of groundwater storage�´��1RZKHUH�
within the SGMA regulations or Best Management Practices (2017) does it acknowledge or 
recommend considering impacts to groundwater pumpers as part of sustainable management 
criteria development for the streamflow depletion undesirable result, and thus to do so is 
inappropriate. 
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Page 60, line 2108:  NMFS finds it notable that the SR GSA includes a goal of satisfying the 
ESA with the measurable objective (page 59, line 2074), but not for the minimum threshold 
(page 60, line 2108).  NMFS reminds the SR GSA that it must comply with the ESA (23 CCR § 
354.28(b)(5)), and that compliance must occur at all times and not just at the end of the 20 year 
GSP implementation period.  For reasons outlined above, NMFS believes a minimum threshold 
based upon historically high streamflow depletion rates is not consistent with the ESA, despite 
WKH�65�*6$¶V�DVVHUWLRQ�WR�WKH�FRQWUDU\��SDJH�����OLQH���������,I�WKH�65�*6$�ZLVKHV�WR�PDLQWDLQ�
this position in the final GSP, we recommend they thoroughly explain what instream habitat 
conditions will result under the minimum threshold, and how those conditions will avoid 
adversely affecting ESA-listed coho salmon.  Any explanation should avoid the generalized, 
qualitative reasoning currently found within the SR GSP, but instead be supported by 
quantitative analysis linking groundwater elevations, surface flow depletion, and resultant 
impacts to instream habitat variables important to coho salmon. 

 

Page 60, line 2113:  The SR GSP states the following regarding minimum threshold 
development for the undesirable result of streamflow depletion: 

 

³7KLV� IUDPHZRUN� IRU� WKH� PLQLPXP� WKUHVKROG� LV� FRQVLVWHQW� ZLWK� ��� &&5�
354.28(c)(6), which (A) specifies the use of models to measure stream depletion, 
(B) implies that consideration of impacts on beneficial uses and surface flows is 
necessary, but (C) does not require that streamflow itself is used to set the minimum 
WKUHVKROG��WULJJHUV��RU�LQWHULP�WDUJHWV�´ 

 

The above passage mischaracterizes the SGMA regulations in a couple significant ways.  First 
RII��WKH�UHTXLUHG�FRQVLGHUDWLRQ�LV�IRU�³EHQHILFLDO�XVHV�of the VXUIDFH�ZDWHU´��QRW�³EHQHILFLDO�XVHV�
and surface flows´�DV�WKH�65�*63�FRQWHQGV���$V�QRWHG�HDUOLHU��LGHQWLILHG�EHQHILFLDO�XVHV�LQ�WKH�
Scott River include migration of aquatic organisms, fish spawning and early development, and 
cold water habitat, and these beneficial uses must be considered (and significant and 
unreasonable impact to them avoided) when crafting minimum thresholds.  Also, while the 
regulations do not require streamflow be used to set minimum thresholds, triggers, or interim 
WDUJHWV��WKH\�GR�UHTXLUH�WKH�PLQLPXP�WKUHVKROG�IRU�VWUHDPIORZ�GHSOHWLRQ�EH�HLWKHU�WKH�³UDWH�RU�
volume of surface water depletion caused by groundwater use that has adverse impacts on 
bHQHILFLDO�XVHV�RI�WKH�VXUIDFH�ZDWHU��DQG�PD\�OHDG�WR�XQGHVLUDEOH�UHVXOWV�´��,I�WKH�65�*6$�ZLVKHV�
to use groundwater elevation as a proxy for streamflow depletion rate or volume, it must 
³GHPRQVWUDWH�WKDW�WKH�UHSUHVHQWDWLYH�YDOXH�LV�D�UHDVRQDEOH�SUR[\�IRU�Pultiple individual minimum 
WKUHVKROGV�DV�VXSSRUWHG�E\�DGHTXDWH�HYLGHQFH�´���23 CCR 354.28(d) 

 

We hope these comments effectively clarify important concerns we have concerning potential 
significant impacts to SONCC coho salmon, Chinook salmon, and steelhead likely to result from 
the SR GSP.  If you have any questions, please do not hesitate to contact Rick Rogers (707-578-
8552, or Rick.Rogers@noaa.gov) for further assistance. 
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Sincerely, 

 
       Jim Simondet 
       Klamath Branch Supervisor 
       California Coastal Office 
 
cc: Janae Scruggs, CDFW Senior Environmental Scientist Specialist 
(janae.scruggs@wildlife.ca.gov) 
 
Joe Croteau, CDFW, Supervisor 
 
Pat Vellines, SGMA Point of Contact Scott Rive Valley Basin (Patricia.Vellines@water.ca.gov) 
 
Natalie Stork, SWRCB Chief -- Groundwater Management Program 
(Natalie.Stork@waterboards.ca.gov) 
 
Craig Altare, DWR Chief, GSP Review Section (craig.altare@water.ca.gov) 
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DEPARTMENT OF FISH AND WILDLIFE                  CHARLTON H. BONHAM, Director 
Northern Region 
601 Locust Street 
Redding, CA  96001 
(530) 225-2300 
www.wildlife.ca.gov 

&RQVHUYLQJ�&DOLIRUQLD·V�:LOGOLIH�6LQFH����� 

 
September 23, 2021 
 
Via Electronic Mail 
 
Matt Parker 
Natural Resources Specialist 
Siskiyou County Flood Control and Water Conservation District 
1312 Fairlane Road 
Yreka, CA 96097  
MParker@co.siskiyou.ca.us  
SGMA@co.siskiyou.ca.us 
 
SUBJECT:    CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE COMMENTS ON THE  
            SCOTT RIVER VALLEY BASIN DRAFT GROUNDWATER SUSTAINABLITY PLAN 
 
Dear Matt Parker: 
 
The California Department of Fish and Wildlife (Department) appreciates the 
opportunity to provide additional comments on the Draft Groundwater 
Sustainability Plan (GSP) for Scott River Valley Basin (Basin) prepared by the 
Siskiyou County Flood Control and Water Conservation District, designated as 
the Groundwater Sustainability Agency (GSA).   
 
Since the Basin is designated as medium priority under the Sustainable 
Groundwater Management Act (SGMA), it must be managed under a 
Groundwater Sustainability Plan (GSP) by January 31, 2022. In addition to the 
comments herein, the Department has provided other input into the proposed 
Draft GSP. On March 26, 2020, the Department provided comments in advance 
of the preparation of the Draft GSP which outlined general guidance, basin 
information, and recommended tools available to the GSA. The 'HSDUWPHQW·V�
March 26, 2020, comments IRFXVHG�RQ�WKH�'HSDUWPHQW·V�UROH�DV�D�WUXVWHH�
agency. In that role, the Department has an interest in the sustainable 
management of groundwater, as many sensitive ecosystems and species 
depend on groundwater and interconnected surface waters (ISWs). Specifically, 
the Department is concerned with the decline of salmonid populations due to 
the lack of quality aquatic habitat. The Department provided its Interim Instream 
Flow Criteria for the Protection of Fishery Resources in the Scott River Watershed, 
Siskiyou County (2017) as guidance when developing an interim target flow to 
avoid extirpation of salmonids. The Department recognizes a more thorough 
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watershed wide study is required to achieve the needs of all sensitive 
ecosystems and species dependent on groundwater and ISW in the Basin. 
 
Background 
 
The GSA appointed an Advisory Committee, composed of members of the 
Basin community, to work with a group of consultants to develop the Draft GSP. 
The Advisory Committee requested comments from any stakeholder as it 
developed the Draft GSP. The Department previously provided comments 
during Advisory Committee meetings, and on certain draft Chapters as they 
were made available. During Committee meetings, the Department provided 
comments on issues including the following: use of the best available science 
and information to develop the model; the water budget; identification and 
consideration of beneficial users and groundwater-dependent ecosystems 
(GDEs); and sustainable management criteria. The Draft GSP does not fully 
address all comments the Department provided during the Advisory Committee 
meetings. After its review of the Draft GSP, the Department also has additional 
comments that it had not raised previously. Therefore, the Department is 
commenting again at this point in time to ensure all of these comments are fully 
considered in the development of the Draft GSP. 
 
Organization of Comments 
 
The Department has organized its comments below into several key areas of 
concern: (1) WKH�'HSDUWPHQW·V�WUXVWHH�DJHQF\�UROH������SGMA requirements 
relevant to beneficial users and GDEs; (3) SGMA hydrogeologic conceptual 
model requirements; (4) sustainable management criteria and water budget 
requirements; (5) SGMA considerations requiring basin-wide planning and 
management; (6) monitoring network and well information; (7) data gaps and 
use of the best available science; (8) implementing projects and management 
actions (PMAs); (9) Public Trust Doctrine and California Endangered Species Act 
(CESA) requirements; and (10) SWRCB emergency regulations. This letter 
highlights key comments and is not inclusive of all comments provided to the 
Advisory Committee during meetings and/or communication with County staff. 
In addition, model documentation was not provided until September 13, 2021. 
Since the completed Draft GSP was not publicly available since the beginning 
of the public review period, limited time was available for review and comment 
of certain sections of the Draft GSP. 
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Department·V�7UXVWHH�5ROH 
 
$V�WKH�WUXVWHH�DJHQF\�IRU�WKH�6WDWH·V�ILVK�DQG�ZLOGOLIH�resources, the Department 
has jurisdiction over the conservation, protection, and management of fish, 
wildlife, native plants, and the habitat necessary for biologically sustainable 
populations of such species. (Fish & G. Code §§ 711.7 & 1802.) The Scott River 
watershed (included in the Klamath River watershed) provides aquatic habitat 
for four species of anadromous fish: Chinook Salmon, Southern Oregon/Northern 
California Coast (SONCC) Coho Salmon (CESA and Endangered Species Act 
(ESA) threatened), Steelhead Trout, and Pacific Lamprey (State species of 
special concern). The Scott River watershed also supports populations of bank 
swallow (CESA threatened), western pond turtle (State species of special 
concern), foothill yellow-legged frog (State species of special concern), greater 
sandhill crane (CESA threatened), willow flycatcher (CESA and ESA 
endangered), Roosevelt elk, black-tailed deer, and other fish and wildlife 
species that rely on habitats supported and supplemented by groundwater.  
 
The Draft GSP raises significant concerns about potential impacts of 
groundwater pumping on GDEs, ISWs, and species within its jurisdiction. The 
Department urges the GSA to plan for and engage in responsible groundwater 
management that minimizes or avoids these impacts to the maximum extent 
feasible as required under applicable provisions of SGMA and the Public Trust 
Doctrine. 
 
SGMA Requirements Relevant to Beneficial Users and GDEs 
 
In addition to other requirements that will be discussed later in this letter, SGMA 
and its implementing regulations afford beneficial users and GDEs specific 
consideration, including the following as pertinent to GSPs: 
 
Considerations of Beneficial Uses and Users 
GSPs must consider the interests of all beneficial uses and users of groundwater, 
including environmental users of groundwater. (Water Code § 10723.2.) GSPs 
must also identify and consider potential effects on all beneficial uses and users 
of groundwater. (23 CCR §§ 354.10(a), 354.26(b)(3), 354.28(b)(4), 354.34(b)(2), 
and 354.34(f)(3).) The Draft GSP does not adequately identify all the 
environmental users in the Basin, their locations, the groundwater dependent 
habitat they depend on at certain life stages, and how the Draft GSP will meet 
their needs. In Table 11 of Chapter 2, the Draft GSP identifies species prioritized 
for management in the first column, and other species that depend on the 
same ecosystems as the species prioritized for management in the second 
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column. However, the Draft GSP does not indicate where these species are 
found in the Basin and how these individual species could be impacted by 
groundwater. The Draft GSP also does not include consideration of other special 
status species (such as fully protected raptor species) or species of greatest 
conservation need found within the Basin and how they might be dependent 
upon or impacted by groundwater.   
 
Identification and Consideration of GDEs 
GSPs must consider impacts to GDEs. (Water Code § 10727.4(l); see also 23 CCR 
§ 354.16(g).) The Department is uncertain whether the Draft GSP accurately 
identifies all GDEs in the Basin. Specifically, the Draft GSP does not provide 
sufficient detail when describing the methods used for GDE classification and 
mapping included in the Draft GSP and the rationale for the methods used. The 
Draft GSP mentions an evaluation, inventory, and mapping exercise (Section 
2.2.1.8, lines 2136-2137) but does not provide any information on methods, types 
of remote sensing used, field data collection, field verification, or quality 
assurance/quality control measures employed. Without these means of 
verification, the Department cannot evaluate or comment on the accuracy of 
WKH�*63·V�GDE classification or mapping. However, the Department 
recommends that GDE mapping be informed by science-based vegetation 
classification or similar methods, such as the Department·V Survey of California 
Vegetation Classification and Mapping Standards.1 The Draft *63·V�FODVVLILFDWLRQ�
and mapping should be revised if necessary after utilizing these methods. 
Classification and mapping methods should be thoroughly described so that 
GDE classification and mapping can be verified by stakeholders or repeated 
during future GSP updates and effectiveness monitoring. 
 
Table 8 of the Draft GSP illustrates another significant concern with the GDE 
inventory. Fremont cottonwood (Populus fremontii) is characterized as occurring 
in the Basin. However, a review of available location and herbarium information 
indicates that Fremont cottonwood is likely to be rare or possibly non-native to 
the Basin. (Fremont cottonwood is a popular landscaping tree around ranches 
and homesteads). The Draft GSP cites the restoration analysis for Scott River 
riparian vegetation (Siskiyou RCD, 2009) as an information source. However, the 
RCD analysis does not include Fremont cottonwood and instead lists a very 
different species, black cottonwood (Populus trichocarpa). Although 
Calflora.org lists a single record of Fremont cottonwood in the Scott River 

                                            

1 https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=102342&inline 
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Watershed (Moffett Creek), the Department recommends that the Draft GSP 
use more commonly occurring groundwater dependent species for its analysis, 
such as black cottonwood, western (water) birch, white alder, or other species 
known to occur in the basin. Valley oak (Quercus lobata) also appears in Table 
8. According to Calflora.org, there are zero occurrences of valley oak in the 
Basin and none in Siskiyou County. This species should be removed from the GDE 
discussion and replaced with a native species in the Basin. The GSA should also 
note that vegetation types are not listed pursuant to CESA (Section 2.2.1.8, line 
2121), but sensitive natural communities are classified by the Department.2 The 
Department recommends removing the reference to CESA in the context of 
vegetation communities. 
 
Hydrogeologic Conceptual Model Requirements 
 
SGMA regulations require each GSP to include a descriptive hydrogeologic 
conceptual model (HCM) of the basin based on technical studies and qualified 
maps that characterizes the physical components and interaction of the 
surface water and groundwater systems in the basin. (23 CCR § 354.14.) The 
HCM must include a description of data gaps and uncertainty within the HCM. 
(Id. at § 354.14(b)(4)(5).) 
 
While the Draft GSP includes an HCM, it is not clear that the HCM accurately 
characterizes the physical components and surface water-groundwater 
interactions in the Basin. For example, the HCM in the Draft GSP does not 
properly identify and characterize the principal aquifers and aquitards within the 
Basin as required by applicable SGMA regulations. (23 CCR §354.14(b)(4)(B) and 
(C).) The Draft GSP provides a regional description of the aquifer system(s) within 
the Basin without specifying the principal aquifer system is collectively within the 
Basin. The Draft GSP indicates, ´7KH�SUHGRPLQDQW�ZDWHU-bearing strata units in 
Scott Valley are the Quaternary stream channel, floodplain, and alluvial 
GHSRVLWV«µ�EXW�GRHV�QRW�FODVVLI\�WKHP�DV�WKH�principal aquifer system within the 
Basin and does not characterize the vertical and lateral extent of these 
assemblages in relation to one another. Additionally, the Draft GSP does not 
adequately characterize associated aquifer parameters (i.e., hydraulic 
connectivity, specific yield and storativity of the unconfined aquifer system) of 
each of the forementioned aquifer assemblages. The Draft GSP should 
characterize or define the lateral and vertical extent of existing 

                                            

2 https://wildlife.ca.gov/Data/VegCAMP/Natural-Communities#sensitive%20natural%20communities 
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aquitards/confining layers within the basin. In Figures 12 and 13 in Chapter 2 of 
the Draft GSP it provides two geologic cross sections that only show a 
generalized visualization of the aquifer system within the basin but does not 
clearly indicate the depths and lateral extents at which the aforementioned 
aquifer assemblages are located. Additionally, the included cross sections do 
not clearly identify the depths and lateral extents of the other geologic 
assemblages listed within the HCM (i.e., older alluvial deposits). In addition, the 
Draft GSP does not clearly identify a definable bottom of the basin as required 
by applicable SGMA regulations. (23 CCR §354.14(b)(3).) The Draft GSP provides 
a discussion of the geologic units from oldest to youngest within the Basin but 
does not identify a definable base between the alluvial material and deeper 
hard rock material in the basin. 
  
SGMA requires that the Draft GSP describe historic and current water level 
trends within the Basin. Pursuant to that requirement, the Draft GSP needs to 
provide groundwater level elevation contour maps depicting the groundwater 
table or potentiometric surface associated with current seasonal highs and 
seasonal lows and hydraulic gradients between principal aquifers. The Draft GSP 
only provides groundwater elevation contour maps for the spring and fall of 
2015 but does not provide any additional groundwater contour maps in 
compliance with SGMA regulations requiring characterization of current 
seasonal highs and lows of the principal aquifer within the Basin. (23 CCR 
§354.16 (a)(1).) 
 
Sustainable Management Criteria and Water Budget Requirements  
 
GSPs must establish sustainable management criteria that avoid undesirable 
results within 20 years of the applicable statutory deadline, including depletions 
of ISW that have significant and unreasonable adverse impacts on beneficial 
uses of the surface water. (23 CCR § 354.22 et seq. and Water Code §§ 
10721(x)(6) and 10727.2(b).) The Draft GSP concludes that sustainability will be 
achieved by 2042 and undesirable results will be avoided, but the underlying 
analysis and data do not fully support these conclusions. The goal of 
sustainability cannot be achieved by 2042 without an accurate water budget 
and clearly-defined sustainable management criteria, including minimum 
thresholds, measurable objectives, and interim milestones that meet 
requirements including the following. 

Interim Milestones 
The GSP must GHVFULEH�´D�UHDVRQDEOH�SDWK�WR�DFKLHYH�DQG�PDLQWDLQ�WKH�
VXVWDLQDELOLW\�JRDOµ, including a description of interim milestones for each 
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relevant sustainability indicator, which must be provided at increments of five 
years (i.e., at 5, 10, 15, and 20 years from GSP adoption). (23 CCR § 354.30(e).) 
While the Draft GSP provides interim milestones are provided, it is unclear how 
these milestones ZLOO�SURYLGH�D�´UHDVRQDEOH�SDWKµ�WR�DFKLHYLQJ�VXVWDLQDELOLW\�
because they are framed in terms of equations and percentages without 
relation to a specific value to ensure sustainability.  
 
Measurable Objectives and Minimum Thresholds for ISW Depletions 
For each relevant sustainability indicator, the GSP must describe quantitative 
measurable objectives to achieve the sustainability goal for the basin by 2042 
and maintain sustainable management thereafter. (23 CCR § 354.30(a).) SGMA 
regulations also require the GSP to include numeric minimum thresholds to 
define and avoid undesirable results, which must be explained and justified 
based on basin-specific information and other data or models as appropriate, 
with appropriate accounting for any uncertainty in the understanding of the 
basin setting. (Id. at § 354.28(a)-(b).) The GSP must explain the relationship 
between the minimum thresholds and the relevant sustainability indicator, how 
the minimum thresholds will avoid causing undesirable results, how the minimum 
thresholds may affect the interests of beneficial uses and users of groundwater, 
and how each minimum threshold will be quantitatively measured consistent 
with SGMA monitoring network requirements. (Id.)  
 
SGMA regulations require minimum thresholds related to depletions of 
interconnected surface ZDWHU�WR�EH�´WKH�UDWH�RU�YROXPH�RI�VXUIDFH�ZDWHU�
depletions caused by groundwater use that has adverse impacts on beneficial 
XVHV�RI�WKH�VXUIDFH�ZDWHU�DQG�PD\�OHDG�WR�XQGHVLUDEOH�UHVXOWV�µ�����&&5���
354.28(c)(6).) These minimum thresholds must be supported E\�WKH�´ORFDWLRQ��
TXDQWLW\��DQG�WLPLQJ�RI�GHSOHWLRQV�RI�LQWHUFRQQHFWHG�VXUIDFH�ZDWHUµ�DQG�´D�
description of the groundwater and surface water model used to quantify 
VXUIDFH�ZDWHU�GHSOHWLRQ�µ��Id. at § 354.28(c)(6).) If a numerical groundwater-
surface water model is not used to quantify surface water depletion, the GSP 
must identify and describe an equally effective method, tool, or analytical 
model to be used for this purpose. The Draft GSP does not meet these 
requirements because it does not set minimum thresholds based on the rate or 
volume of surface water depletions caused by groundwater use, and it does not 
utilize a basin-wide groundwater-surface water model or equally effective 
method, tool, or model to quantify such depletions. Instead, the Draft GSP states 
that its analysis has considered measured groundwater contributions and the 
protection of GDEs through equations and numbers identifying the minimum 
thresholds and measurable objectives. 7KH�'UDIW�*63·V limited explanation and 
justification do not demonstrate how the equations and numbers will ensure 
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adequate protection of fish and wildlife resources and habitat. More 
specifically, these equations and general numbers do not clearly articulate how 
WKH\�ZLOO�DIIHFW�EHQHILFLDO�XVHUV·�QHHGV��7KH�QXPEHUs and equations do not 
relate to flows needed to support species and habitat, and the equations do 
not appear to produce specific quantitative metrics protective of resource 
needs.  
 
,Q�DGGLWLRQ��WKH�*6$·V�DVVXPSWLRQV�UHJDUGLQJ�VXUIDFH�IORZV�PD\�EH�XQUHDOLstic. 
The State Water Resources Control Board (SWRCB) has declared Scott River a 
fully appropriated stream system (FASS) during part of the year, meaning 
insufficient supply is available for new water right applications at this time (Water 
Right Order 98-08). The FASS determination was based on numerous water rights 
decisions and orders that determined that allocated water likely exceeds 
available supplies from April 1 to November 30 each year (i.e., supplies are likely 
over-allocated at this time). 6:5&%·V�GHWHUPLQDWLRQ�ZDV�PDGH�EDVHG�RQ�
multiple judgments of the Siskiyou County Superior Court, including Decree No. 
13775 for Shackleford Creek and its tributaries (1950), Judgment No. 14478 for 
French Creek (1958), and Decree No. 30662 for the Scott River Stream System 
(1980) related to surface water rights. Scott River Decree No. 30662 also 
included provisions governing rights to certain groundwater recognized to be 
interconnected with the mainstem Scott River as delineated in that Decree. The 
Draft GSP anticipates that surface water users, the Scott Valley and Shasta 
Valley Watermaster District (SSWD), and SWRCB will be able to maintain 
sufficient flows instream. Thus, the GSA does not analyze issues regarding likely 
over-allocation of supplies and potential surface water depletions from 
groundwater pumping.  
 
Furthermore, the Draft GSP fails to incorporate best available science that could 
be used to inform appropriate criteria for instream flows. In Chapter 2, the draft 
GSP states that the interim instream flow recommendations presented by the 
'HSDUWPHQW�´KDYH�QRW�EHHQ�UHYLHZHG�DQG�DGRSWHG�E\�WKH�6WDWH�:DWHU�
Resources Control Board and do not constitute a regulatory instream flow 
requirement at the time when this Plan was aGRSWHG�µ�The Draft GSP provides 
an equation to describe the sustainable management criteria for 
interconnected surface waters. The equation without the context of instream 
flow values at a location like the Fort Jones gage makes it difficult to assess if 
aquatic resources needs are being met by the minimum thresholds. During 
$GYLVRU\�&RPPLWWHH�PHHWLQJV��WKH�'HSDUWPHQW·V interim flow recommendations 
have been categorized as an ´DVSLUDWLRQDO�ZDWHUVKHG�JRDOµ provided in 
Chapter 5. The GSA should utilize the best available science in determining and 
implementing sufficient instream flows. The Department has provided best 
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available science that should be used to answer this question now rather than 
UHIHUULQJ�WR�DQ�´DVSLUDWLRQDO�ZDWHUVKHG�JRDO�µ�3OHDVH�VHH�the DHSDUWPHQW·V�
previous March 26, 2020, letter for details on this best available science and the 
needs of other special-status species that require attention beyond salmonids. 
On August 17, 2021, SWRCB also adopted emergency instream flow 
requirements (discussed more fully below) that inform the minimum flow needs 
for survival of Chinook Salmon and Coho Salmon in the present drought 
emergency. This information and any further information that becomes 
available regarding the needs of beneficial users should be considered when 
developing and implementing the Draft GSP. The Department recommends that 
the GSA establish sustainable management criteria based on the best available 
science that meets the needs of all beneficial users.   
 
Water Budget Requirements  
3HU�6*0$�UHJXODWLRQV��HDFK�*63�´VKDOO�UHO\�RQ�WKH�EHVW�DYDLODEOH�LQIRUPDWLRQ�
and best available science to quantify the water budget for the basin in order 
to provide an understanding of historical and projected hydrology, water 
demand, water supply, land use, population, climate change, sea level rise, 
JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�LQWHUDFWLRQ��DQG�VXEVXUIDFH�JURXQGZDWHU�IORZ�µ�
(23 CCR § 354.18 (e).) The water budget is a product of the Scott Valley 
Integrated Hydrologic Model (SVIHM). CDFW acknowledges that Department of 
Water Resources (DWR) allows the use of models to prepare Water Budget in 
Basins; however, DWR also stresses the importance of using reliable data sets 
when available to increase the accuracy of the models output. The GSP 
identifies no extraction information was available for wells within the Basin at the 
time of preparing the model. As a result, the Draft GSP provides a discussion on 
utilizing evapotranspiration (ET) estimates to determine rates of aquifer pumping 
specific to crop type to quantify groundwater extraction values for 
development of the water budget. CDFW understands that this method may be 
the best available science at present but suggests the GSA considers remedying 
the issues regarding lack of accurate well information and groundwater usage 
data sets needed to adequately characterize groundwater levels and 
groundwater in storage within the Basin.  
  
Chapter 2 of the Draft GSP discusses the estimated specific yield and storativity 
of the unconfined aquifer system using the SVIHM. The Draft GSP additionally 
states that seasonal changes in observed water levels were used to calibrate 
specific yield and storativity in the Basin. This statement raises some concerns 
with regard to specific yield and storativity estimates of the unconfined aquifer 
system and wells used to calibrate these values within the Basin. Specific yield is 
generally defined as the volume of water released from storage by the 
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unconfined aquifer per unit surface area of aquifer per unit decline of the water 
table. The storativity of a confined aquifer is defined as the volume of water 
released from storage per unit surface of the aquifer or aquitard per unit decline 
in hydraulic head. The geologic descriptions presented within the HCM section 
of the Draft GSP, and information presented within the SVIHM description and 
Appendix 2C indicates that there is no regional definable confining layer within 
the Basin. However, as previously mentioned it does indicate that there may be 
local clay layers or clay lenses that are relatively broad in extent. In areas within 
the model domain, where suspected confinement exist, correct calculations 
should be considered to estimate the storativity of the confined assemblages 
described within the geologic facies analysis. The locations and vertical extents 
of these confining units need to be described and characterized within the 
HCM section of the document and if applicable, should be used to refine 
storativity estimates in areas where confined aquifer assemblages are present.  
Additionally, discussions related to the observed seasonal water levels used to 
calibrate specific yield and storativity estimates modeled by the SVIHM would 
be helpful to the Reader and should be included in the Draft GSP. Potentially this 
information might be found in well logs that contain lithologic data sets that 
indicate the occurrence of these confining units. If well data exists that indicates 
the presence of confining layers in the Basin, or well construction information 
exists that validates groundwater level information specific to these zones under 
confinement, this information should be added to the HCM section of the Draft 
GSP. The GSA should also conduct more detailed investigations to more 
accurately describe the hydrogeologic setting within the Basin. Once the GSA 
clarifies its understanding of these issues, the water budget should be adjusted 
accordingly and the Draft GSP should identify sustainable management criteria 
that prevent adverse impacts to beneficial users, such as dewatering of GDEs, 
and strive for long term groundwater sustainability with PMAs. The GSA should 
consider developing PMAs that promote more efficient water use through water 
conservation where feasible.   
     
SGMA Considerations Requiring Basin-Wide Planning and Management 
 
The Draft GSP improperly excludes the adjudicated areas of the Basin in the 
Scott River Stream System (Adjudicated Zone) from its water budget and 
definition of undesirable results. The Draft GSP states that Water Code section 
10720.8 provides that the Adjudicated Zone is exempt from SGMA. Section 
10720.8(a) merely states that the adjudicated basins set forth in this subdivision 
(including the Adjudicated Zone) are not subject to Part 2.74 of SGMA, which 
includes requirements to develop a GSP. These adjudicated basins are still 
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subject to other requirements under SGMA, including annual reporting 
requirements under Water Code section 10720.8(f).  

Furthermore, 6*0$·V�H[HPSWLRQ�RI�DGMXGLFDWHG�EDVLQV�IUom GSP requirements 
does not override other SGMA provisions indicating that where a GSP is required, 
it must account for the entire basin, including impacts to adjudicated areas. For 
SXUSRVHV�RI�6*0$��´EDVLQVµ�DUH�GHILQHG�DV�EDVLQV�RU�VXEEDVLQV�LGHQWLILHG�in 
':5·V�%XOOHWLQ����������&&5�������J����,Q�%XOOHWLQ������':5�GHILQHV�WKH�6FRWW�
Valley basin to include the Adjudicated Zone. (see Scott River Valley 
Groundwater Basin Description, DWR 2003.)  

SGMA statutes require a GSP to be developed and implemented for each DWR-
designated medium- and high-priority basin, and requires those GSPs to be 
HLWKHU�´D�VLQJOH�SODQ�FRYHULQJ�WKH�entire basinµ�RU�´PXOWLSOH�SODQV���FRRUGLQDWHG�
pursuant to a single coordination agreement that covers the entire basin�µ�
(Water Code § 10727.) In addition, SGMA statutes and regulations are clear that 
D�*63·V�ZDWHU�EXGJHW�DQG�VXVWDLQDELOLW\�FULWHULD�PXVW�EH�GHYHORSHG�WR�DFFRXQW�
for the entire basin: 

x Water Budgets: SGMA regulations require each GSP to include a water 
budget that accounts fRU�´WKH�WRWDO�DQQXDO�YROXPH�RI�JURXQGZDWHU�DQG�
surface water entering and leaving the basin, including historical, current 
and projected water budget conditions, and the change in the volume of 
ZDWHU�VWRUHG�µ�����&&5����������D���HPSKDVLV�DGGHG���7KH�ZDWHU budget 
PXVW�DOVR�LQFOXGH�´>D@Q�HVWLPDWH�RI�VXVWDLQDEOH�\LHOG�IRU�WKH�basin�µ��Id. at 
(b)(7), emphasis added.) 

x Sustainability Criteria: SGMA regulations indicate that sustainable 
PDQDJHPHQW�FULWHULD�DUH�´FULWHULD�E\�ZKLFK�>D�*6$@�GHILQHV�FRQGLWLRQV�LQ�
its [GSP] that constitute sustainable groundwater management for the 
basin�µ��23 CCR �����������*63V�PXVW�HVWDEOLVK�´D�VXVWDLQDELOLW\�JRDO�IRU�WKH�
basin that culminates in the absence of undesirable results within 20 years 
RI�WKH�DSSOLFDEOH�VWDWXWRU\�GHDGOLQHµ, including measures that will be 
LPSOHPHQWHG�WR�´HQVXUH�WKDW�WKH�basin will be operated within its 
VXVWDLQDEOH�\LHOG�µ���Id. at § 354.24, emphasis added.)  

x Undesirable Results��8QGHVLUDEOH�UHVXOWV�DUH�GHILQHG�DV�HIIHFWV�´FDXVHG�E\�
groundwater conditions throughout the basin�µ��:DWer Code § 10721, 
subd. (x), emphasis added; see also 23 CCR § 354.26(a).)  
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Monitoring Network and Well Information 
 
GSPs must describe monitoring networks that can identify adverse impacts to 
beneficial uses of ISWs. (23 CCR § 354.34(c)(6)(D).) The GSA should clarify how it 
plans to develop a monitoring network capable of collecting sufficient data to 
demonstrate short-term, seasonal, and long-term trends in groundwater and 
related surface water conditions as required by SGMA regulations. (23 CCR 
§354.34.) The Draft GSP references Appendix 3A, Table 1, which includes a list of 
wells that were reviewed for potential use in the Basin·s evaluation. However, 
the Draft GSP does not clearly identify the wells used for monitoring, the 
locations of these wells, or specific well construction information for the wells 
used. Within Appendix 2, the Draft GSP provides Hydrographs for 85 wells but 
only provides a small map of the well location at the top of the hydrograph, 
which is illegible and uninformative. These hydrographs do not indicate or clarify 
what aquifer unit is being monitored. The Draft GSP only provides minimal well 
construction information (i.e., well completion depth) for a few wells. In Chapter 
3, Table 2 identifies wells designated for potential inclusion in the groundwater 
level monitoring and storage monitoring network as Representative Monitoring 
Points (RMPs). However, the map provided for these wells does not provide any 
designation (well identification) for the points shown on the map. The Draft GSP 
should include the well ID and associated information needed to assist in 
evaluating the proposed observation point for its potential to accurately 
characterize groundwater occurrence at that location. The data set should 
include the ground surface elevations for each well, reference point elevations 
for water level measurements, or important well construction information (i.e., 
well screen perforation intervals).  
 
Data Gaps and Use of the Best Available Science 
 
Per SGMA regulations, the Draft GSP must identify reasonable measures and 
schedules to eliminate data gaps. (23 CCR § 355.4(b)(2).) The Draft GSP does 
not contain a basin-wide groundwater-surface water model, analysis of the 
surface water depletion rate, or basin-wide groundwater monitoring, all of 
which are necessary to assess potential surface water depletions and impacts to 
beneficial surface water users, including Chinook Salmon, Coho Salmon, and 
Pacific Lamprey. The Draft GSP also lacks quantitative criteria for instream flows 
(discussed more fully below), which are needed to assess compliance with 
SGMA and avoid significant and unreasonable depletions of ISW. The 
Department acknowledges data gaps may initially exist and may make 
development of certain criteria more challenging. However, the Draft GSP must 
set forth a reasonable pathway and timeline for addressing these data gaps 
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and developing sustainable management criteria as required under SGMA, 
supplementing with models and other data if needed to address uncertainties in 
basin-specific data. 
 
After conducting the necessary analysis and establishing appropriate criteria, 
the Draft GSP should be updated to consider and avoid any unreasonable 
adverse impacts to beneficial users anticipated to result from ISW depletions. 
The Draft *63�FKDUDFWHUL]HV�LQVWUHDP�IORZV�DV�´DVSLUDWLRQDO�ZDWHUVKHG�JRDOVµ�
within sustainable management criteria. This characterization ignores the plain 
language of SGMA, which clearly indicates sustainable management criteria 
and objectives must be developed to avoid undesirable results within the 
planning and implementation horizon. (23 CCR §§ 354.24, 354.26, and 354.28.)     
In addition, SGMA requires the assumptions, criteria, findings, and objectives of a 
GSP to be reasonable and supported by the best available information and 
best available science. (23 CCR § 355.4(b)(1).) The Department is aware of 
available information not being utilized to the fullest for the development of 
each sustainable management criteria and the water budget in the Draft GSP.  
Specifically, the GSP lacks consideration of current versus historic surface water 
extractions, agriculture ditch losses and gains, agricultural use of stockwater, 
new or improved wells in the interconnected zone, and the stream annually 
disconnecting. These deficiencies in the analysis suggests the model may not be 
considering all relevant groundwater pumping and related impacts in the Basin.  
Since SGMA requires sustainable management of the entire Basin, the 
sustainable management criteria must take a basin-wide approach. The GSA 
must identify reasonable measures and schedules to address these data gaps 
and set or revise basin-wide sustainable management criteria as its 
understanding of the Basin improves. 
 
Implementing Projects and Management Actions (PMAs) 
 
GSPs must include projects and management actions that are feasible and 
likely to prevent undesirable results and ensure that the basin is operated within 
its sustainable yield. (23 CCR § 355.4(b)(5).) The Department encourages and 
will make best efforts to support PMAs anticipated to address both immediate- 
and long-term fish and wildlife resource needs. Not recognizing the role of the 
GSA to ensure sustainable management and deferring nearly all PMAs through 
DQ�´LQWHJUDWLYH�DQG�FROODERUDWLYH�DSSURDFKµ�ZLOO�make it difficult to achieve 
sustainability even by 2042 as contemplated under SGMA. The Department 
encourages the GSA to start working on PMAs like the high mountain lake 
storage sooner than described. 
  

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

julgarcia
Text Box
CDFW-033

julgarcia
Text Box
CDFW-032, Cont'd

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Text Box
CDFW-034

julgarcia
Text Box
CDFW-035

julgarcia
Line

julgarcia
Line

julgarcia
Line

julgarcia
Line



 
Matt Parker, Natural Resources Specialist 
Siskiyou County Flood Control and Water Conservation District (GSA) 
September 23, 2021 
Page 14 of 18 
 

   

 

Public Trust Doctrine and California Endangered Species Act 
 
The Department urges the GSA to consider its duties under the Public Trust 
Doctrine while developing its Draft GSP. While the SGMA sustainability 
requirements must be met within the 20-year planning and implementation 
horizon, Public Trust Doctrine requirements apply independently of SGMA, are 
not preempted by SGMA, and are applicable at all times. Under the Public Trust 
Doctrine, the GSA has the responsibility to consider potential impacts of its 
groundwater planning decisions on navigable interconnected surface waters 
and their tributaries, and ISWs that support fisheries and ecological uses, 
including the level of groundwater contribution to those waters.3 The GSA has 
´DQ�DIILUPDWLYH�GXW\�WR�WDNH�WKH�SXEOLF�WUXVW�LQWR�DFFRXQW�LQ�WKH�SODQQLQJ�DQG�
allocation of water resources, and to protect public trust uses whenever 
IHDVLEOH�µ��National Audubon Society v. Alpine County Superior Court (1983) 33 
Cal. 3d 419, 446.)  
 
Chapter 3 of the Draft GSP states that Public Trust Doctrine case law allows the 
GSA to balance public trust resource needs against public interest concerns. 
The GSA also states that appropriate protections for public trust resources 
depend on many factors, including public interest concerns about PMAs. It is not 
clear that the GSA has undertaken the analysis and consideration required 
under the Public Trust Doctrine to support its proposed PMAs and management 
criteria. Under Audubon and Environmental Law Foundation, the GSA must 
conduct a robust analysis that considers the needs of public trust resources and 
impacts to those resources due to the proposed groundwater management 
practices, and that clearly explains why protection of public trust resources is 
infeasible due to inconsistency with the public interest. As explained above, the 
GSA has yet to resolve significant data gaps relevant to the surface water 
depletion rate, basin-wide groundwater levels, and the presence and needs of 
GDEs and beneficial users of interconnected surface waters. These issues must 
be addressed to ensure appropriate consideration of the needs of public trust 
resources as required under the Public Trust Doctrine.  
 
Based on an accurate understanding of public trust resource needs and 
impacts, the GSA will need to assess a range of potential protective measures to 
address impacts of groundwater extractions. These measures may need to go 

                                            

3 See, e.g., People v. Truckee Lumber Co. (1897) 116 Cal. 397, National Audubon Society v. 
Alpine County Superior Court (1983) 33 Cal. 3d 419, and Environmental Law Foundation v. State 
Water Resources Control Board (2018) 26 Cal. App. 5th 844. 
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beyond the PMAs identified in the Draft GSP and may include pumping limits or 
alternative supply options to address existing, new, and expanded extractions. 
Given overallocation and ongoing drought, it is critical to plan for such 
eventualities in the Draft GSP. Before rejecting such measures, the GSA will need 
to engage in a balancing of competing interests that shows that protecting 
species and habitat though contingent pumping limits, use of supply 
alternatives, or equivalent protective measures would be infeasible.   
 
Most critically, the GSA should consider the implications of its GSP development 
and implementation on species listed under the California Endangered Species 
Act (CESA). As previously identified in our March 26, 2020, letter, the highest 
priority recovery actions for protection of CESA threatened Coho Salmon 
include increasing instream flows and reducing overall water temperatures. It is 
unclear whether the current Draft GSP will support all beneficial users including 
aquatic species like salmonids since its sustainable management criteria do not 
appear to account for the needs of these species and its PMAs are deferred to 
a future date. In addition to the Department, the North Coast Regional Water 
Quality Control Board (Regional Water Board) identified groundwater inflows as 
a primary driver of stream temperatures in the Scott River. The Total Maximum 
Daily Load (TMDL) indicates groundwater drives temperature through the direct 
contribution of cold groundwater to surface flows, changing stream volume, 
and changing transit time. (Regional Water Board, 2005. Staff Report for the 
Action Plan for the Scott River Watershed Sediment and Temperature Total 
maximum Daily Loads. Chapter 4. Temperature.) Additionally, the TMDL 
indicates that groundwater elevation affects the ability of riparian tree species 
to thrive and reproduce, which indirectly affects stream temperatures by 
impacting exposure of surface water to solar radiation. Both of these 
groundwater-supported processes are critical for temperature TMDL 
compliance and for supporting the most sensitive beneficial uses the Regional 
Water Board identified in their analysis, which include cold freshwater habitat, 
reproduction, and/or early development of aquatic species. The TMDL analysis 
provides clear evidence that these beneficial uses depend on supporting 
conditions provided by groundwater dependent ecosystems which are 
currently threatened by unsustainable groundwater use. Actions may need to 
go beyond SGMA minimum requirements to meet Public Trust Doctrine 
requirements.   
 
The GSA suggests that implementation of PMAs to protect public trust resources 
FDQ�EH�GHIHUUHG��´GHYHORSHG�DV�SDUW�RI�Srogram LPSOHPHQWDWLRQµ, in the future. 
(Chapter 3, p. 57.) For example, the GSP sets a first milestone for minimum 
thresholds for surface water depletions in 2027, targeting only a 5% reversal of 
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stream water depletions by this date. Without further analysis as described 
above, it is not clear that this proposal would be consistent with the Public Trust 
Doctrine. The GSA has an obligation to consider the impacts of groundwater 
pumping on public trust resources and ensure adequate protections in the 
immediate term. Deferring implementation of PMAs for five years after GSP 
adoption is not likely to be an effective way to ensure protection of public trust 
resources, particularly since ongoing groundwater pumping is causing 
VLJQLILFDQW�DGYHUVH�LPSDFWV�WR�WKRVH�UHVRXUFHV��7KH�*6$·V�SURSRVDO�WR�VSHQG�WKH�
next 5 years increasing monitoring and fleshing out the outstanding sections of 
the GSP unduly delays tangible actions needed in the immediate term for 
protection of public trust resources.   
 
SWRCB Emergency Regulations 
 
Per SGMA regulations, GSP minimum thresholds must be consistent with existing 
regulatory standards absent clear justification for differences. (23 CCR § 
354.28(b)(5).) Emergency regulations approved by SWRCB on August 17, 2021, 
and effective on August 30, 2021, set forth minimum instream flows needed to 
avoid extirpation of certain fish species in the Scott and Shasta rivers during the 
FXUUHQW�GURXJKW�HPHUJHQF\��3HU�WKH�6:5&%·V�,QIRUPDWLYH�'LJHVW��WKHVH�
emergency regulations are intended to preserve minimum instream flows for 
migration, rearing, and spawning of fall-run Chinook and SONCC coho salmon 
in the Scott and Shasta rivers during the current drought emergency. (pp. 21-22.) 
These regulations must be accounted for in the draft GSPs for the Scott and 
Shasta basins. 
 
However, the minimum instream flows set forth in the SWRCB emergency 
regulations are not intended to preserve all aquatic species in the Scott and 
Shasta rivers during all life stages, seasons, and water year types. The regulations 
merely set forth minimum instream flows that are needed to avoid extirpation of 
certain fish species to survive during the current drought emergency. The Public 
Trust Doctrine requires the GSA to manage groundwater pumping in the basin to 
ensure instream flows in interconnected surface waters (e.g., the Scott and 
Shasta rivers) are maintained at levels that fully support all life stages of all fish 
species during all seasons and water year types when feasible. In certain 
seasons and water year types, this may require maintenance of additional flow 
beyond the minimum instream flows set forth in the SWRCB emergency 
regulations. 
 
The Department appreciates the opportunity to provide initial comments on the 
Draft GSP. For questions, please contact Region 1 SGMA Coordinator, Brad 
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Henderson, at Brad.Henderson@wildlife.ca.gov . Additionally, you can contact 
the Klamath Watershed Coordinator, Janae Scruggs, at 
Janae.Scruggs@wildlife.ca.gov. 
 
Sincerely, 
 
 
 
Tina Bartlett, Regional Manager  
Northern Region 
 
ec: California Department of Fish and Wildlife 

 
Joshua Grover, Branch Chief 
Water Branch 
Joshua.Grover@wildlife.ca.gov 
 
Robert Holmes, Environmental Program Manager 
Statewide Water Planning Program  
Robert.Holmes@wildlife.ca.gov 
 
Angela Murvine, Statewide SGMA Coordinator 
Groundwater Program 
Angela.Murvine@wildlife.ca.gov  

 
Curt Babcock, Environmental Program Manager 
Region 1 ² Habitat Conservation Planning  
Curt.Babcock@wildlife.ca.gov 
 
Joe Croteau, Environmental Program Manager 
Region 1 ² Klamath Watershed Program  
Joe.Croteau@wildlife.ca.gov 
 
Jason Roberts, Environmental Program Manager 
Region 1 ² Fisheries Program  
Jason.Roberts@wildlife.ca.gov 
 
Brad Henderson, Senior Environmental Scientist (Supervisor) 
Region 1 ² Habitat Conservation Planning  
Brad.Henderson@wildlife.ca.gov 
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Janae Scruggs, Senior Environmental Scientist (Specialist) 
Region 1 ² Klamath Watershed Program 
Janae.Scruggs@wildlife.ca.gov  
 

 
California Department of Water Resources 
 
Craig Altare, Supervising Engineering Geologist 
Sustainable Groundwater Management Program  
Craig.Altare@water.ca.gov  
 
Pat Vellines, Senior Engineering Geologist 
Sustainable Groundwater Management Program  
Patricia.Vellines@water.ca.gov  

 
 

National Marine Fisheries Service 
 

Jim Simondet, Klamath Branch Chief 
West Coast Region  
Jim.Simondet@noaa.gov  

 
 

State Water Resources Control Board 
 
Natalie Stork, Chief 
Groundwater Management Program 
Natalie.Stork@waterboards.ca.gov  

 
Erik Ekdahl, Deputy Director 
Division of Water Rights 
Erik.Ekdahl@waterboards.ca.gov  
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MEMORANDUM REPORT 
 

To: Klamath Tribal Water Quality Consortium 

From: Eli Asarian, Riverbend Sciences 

Date:  September 21, 2021 

Re:  Review and comments on Public Draft Scott Valley Groundwater Sustainability Plan  
 

 
 

The public draft of the “Scott Valley Groundwater Sustainability Plan” was circulated for public comment 

by the Siskiyou County Flood Control & Water Conservation District in August, 2021.  To assist the 

member Tribes of the Klamath Tribal Water Quality Consortium in the preparation of their comments, 

Riverbend Sciences and subcontractors have reviewed the document and prepared the comments provided 

here for the Tribes’ use.   

 

A) COMMENT OVERVIEW 

We have reviewed the public draft of the Scott Valley Groundwater Sustainability Plan (GSP) and wish to 

provide the following comments. Our comments are arranged into three sections: A) Comment overview 

in which we provide a summary of our most important big-picture comments, B) Suggestions for 

improving the Scott Valley Integrated Hydrologic Model (SVIHM), and C) comments on specific 

sections of the GSP chapters using the comment form provided. 

A summary of our big-picture comments is provided in the following bullets, which are then discussed in 

the paragraphs below: 

x The GSP falls far short of what is needed to avoid adverse impacts to interconnected surface 

water 

x The GSP ignores adverse impacts caused by streamflow depletion outside the September–

November period 

x The GSP’s primary management actions (managed aquifer recharge and in lieu recharge) do not 

work well in critical drought years 

x The GSP lacks transparency 

x Many GSP actions and goals sound great but are loosely defined so do not actually achieve much 

x The GSP does not deal appropriately with climate change 

x The Scott Valley Integrated Hydrologic Model (SVIHM) is a valuable tool but has some 

shortcomings that need to be addressed in future model updates 

 

The GSP falls far short of what is needed to avoid adverse impacts to interconnected surface water 

The GSP proposed to set the Minimum Threshold (MT) for the Interconnected Surface Water (ISW) 

Sustainable Management Criterion (SMC) based on a percent of the streamflow depletion caused by 

Riverbend Sciences 

1614 West Ave. 

Eureka, CA 95501 

(707) 832-4206  

www.riverbendsci.com 
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groundwater pumping from the area not covered by the Scott River adjudication. We agree that 

groundwater users outside the adjudicated zone are not responsible for solving all the water issues in the 

Scott River (i.e., they are not responsible for impacts caused by surface water users or groundwater users 

inside the adjudicated zone).  

ISW MT should not be defined based on a proportion or partial contribution to an undesirable result.  

SGMA requires that an MT define the minimum threshold for a full undesirable result. The whole 

concept of defining the ISW MT on what the PMA can achieve is putting the cart before the horse.  The 

MT is a numeric value used to define an undesirable result (this may be why the GSP spends so much 

time confusing and twisting the definition of undesirable result).  The MT, if exceeded, may cause an 

undesirable result.  PMAs are a means to avoid exceeding an MT, not a mechanism to define an MT. 

The approach taken in the GSP is backwards. Rather than first defining an arbitrary endpoint based on 

what groundwater users can relatively easily tolerate (i.e., the approach outlined the GSP), the first step 

should be to determine the instream flows needed by fish, then calculate the difference between those 

needed flows and current flows, and then assign the same percent reductions needed by all water users 

(surface, adjudicated groundwater, and unadjudicated groundwater) to meet that difference. This approach 

should be applied to all parts of the year that have flows that are not meeting fish needs, not just 

September through November. To use a hypothetical example (we have not actually done the 

calculations), if overall water use needs to be reduced by 40% to meet instream flow targets, then surface 

water users, adjudicated groundwater users, and unadjudicated groundwater users should each be 

responsible for reducing their water use (or coming up with projects that produce an equivalent amount of 

seasonal supply) by that same 40%. 

The paltry 15% streamflow reversal proposed is far short of the non-adjudicated groundwater users’ 

responsibility meeting existing laws and regulations such as the Public Trust Doctrine, Total Maximum 

Daily Loads (TMDLs), and the Endangered Species Act. 

 

The GSP ignores adverse impacts caused by streamflow depletion outside the September–

November period 

The GSP proposes an MT for streamflow depletion only for the September–November period. The 

September–November this period is the time of year with the lowest flows and is very important for 

migration and spawning of adult salmon, but streamflow depletion also has adverse impacts at other times 

of year, such as during winter when salmon eggs are incubating, during spring when fish are rearing and 

outmigrating, and during summer when low flows can exacerbate high water temperatures. 

 

The GSP’s primary management actions (managed aquifer recharge and in lieu recharge) do not 

work well in critical drought years 

The primary management actions proposed by the GSP to partially remedy streamflow depletion are 

managed aquifer recharge (MAR), in which extra surface water is diverted during January through March 

and infiltrated into the ground to recharge groundwater, and in lieu recharge (ILR), in which surface water 

is used for early season irrigation so that groundwater can be preserved (rather than solely relying on 

pumped groundwater to fulfill all irrigation needs). Both of MAR and IRL only work if there is “excess” 

surface water available. In critical drought years, there is very little excess water and thus MAR and IRL 

do not provide much benefit to instream flows. This is unfortunately because reversing streamflow 

depletion is arguable more important in critical drought years that in normal and wet years. The GSP 

should have proposed management strategies that are tailored to water year type, so that streamflow 

depletion could be substantially reversed in all water year types. 
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The GSP lacks transparency 

Collaborative management and transparency and core tenants of SGMA. How will transparency and 

public access to data be incorporated into reporting and data sharing agreements? All data that is paid for 

with public money should be accessible to the public. All GSP reporting (i.e., annual and five-year review 

reports) should include electronic appendices with easily accessible data, so others could run their own 

analyses on the data.  

We understand the political sensitivity of well metering, but how can groundwater be managed at a 

basinwide scale without metering? At least some subset of the wells should be mandated to be metered. 

Examples could include the largest wells, or new wells drilled after the passage of the SGMA legislation 

or after adoption of the Scott Valley GSP. How can existing ordinances, such as the prohibition on the use 

of groundwater for cannabis production or the requirement for permits being needed for inter-basin 

transfers of groundwater, be enforced without the well metering? How can the effects of efficiency 

projects be verified without metering? The lack of metering requirements suggests a lack of transparency, 

which further suggests a lack of will to actually manage groundwater extraction. 

We also have serious concerns with the lack of transparency with the current Scott Valley and Shasta 

Valley Watermaster District program. Watermastering should be returned to the State of California, 

implemented basinwide, with well-organized publicly accessible records of diversions. 

 

Many GSP actions and goals sound great but are loosely defined so do not actually achieve much 

The GSP full of things like that sound great like the “Avoiding Significant Increase of Total Net 

Groundwater Use from the Basin” project and management action (PMA), but when we look closely at 

the details we see that the wording is loosely defined so that it does not actually guarantee anything. Since 

all well metering is voluntary, how is it possible to verify this?  

If the GSP is to actually achieve the stated objectives, it needs more things that can actually be readily 

verified. Examples that we recommend include: 

x No additional wells for new land use or additional cropping will be permitted in the basin. Only 

new wells intended to replace old wells and existing crops will be permitted, and these 

replacement wells will be metered.  The intent here is to avoid net increase in groundwater use. 

x Wells intended to replace stream diversions will not be permitted, even if there will be no 

additional net water usage (i.e., pumped groundwater will be used to replace surface water 

irrigation of existing crops). The intent here is to allow the SWRCB to ascertain and regulate 

surface water rights and stream and spring flows. The use of groundwater wells in place of stream 

or spring diversions simply moves the point of diversion and lessens the ability of the SWRCB to 

carry out its mission. 

 

The GSP does not deal appropriately with climate change 

The GSP appears to treat climate change as a check-the-box exercise rather than seriously grappling with 

what it will mean for groundwater management. The GSP does include model runs for future climate 

change, these results are not presented in a coherent way that highlights the major challenges that climate 

change will pose to water management. A warming climate will cause a shift in precipitation form (less 

snow, more rain) that will in turn shift the seasonal timing of tributary surface flows into the valley. 

Regardless of what happens to total precipitation or total runoff, this change in precipitation form and 

runoff timing is a huge issue that water management is going to need to recon with. Perhaps we missed it 
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(and if so, we apologize), but we did not see evidence that the GSP recognizes the severity of the coming 

changes to climate, nor presents a coherent plan to adapt to it.  

 

The Scott Valley Integrated Hydrologic Model (SVIHM) is a valuable tool but has some 

shortcomings that need to be addressed in future model updates 

We agree with the SVIHM’s overall approach and appreciate the many years of work that the modeling 

team has invested in developing and refining the model. While the model has been peer-reviewed, we 

have some concerns that we think should be addressed in future updates (i.e., the five-year review). 

Details regarding the following suggestions are provided in the modeling section of comments: 1) need 

for a sensitivity analysis to quantify how sensitive SVIHM modeled outflows are to tributary inputs 

(especially during September and October); 2) need to incorporate fall/winter stockwater diversions into 

SVIHM; 3) need to reduce the MODFLOW model timestep to something shorter than a month; and, 4) 

need to use a better method for filling the large gaps in tributary inflows (e.g., considering other model 

types beyond linear regression, and using Salmon River gage as an alternative to the Scott River gage for 

filling tributary data gaps at least for some months and/or sites). While data are generally lacking for the 

fall/winter stockwater diversions, in our comments below we use data from the State of California’s 

eWRIMS database to calculate that during the October 2020 drought when mainstem Scott River flows 

averaged 7.2 cfs and salmon could not reach their spawning grounds, the Scott Valley Irrigation District 

(SVID) reported diverting 4.2 cfs (2.7 million gallons/day) for stockwater, which is equivalent is 100 

times more water than the 2,700 gallons/day that the livestock were actually consuming (assuming an 

estimate of 15 gallons/day). 

 

B) SUGGESTIONS FOR IMPROVING THE SCOTT VALLEY INTEGRATED HYDROLOGIC 
MODEL 

As part of our review of the Scott GSP, we reviewed the documentation for the  Scott Valley Integrated 

Hydrologic Model (SVIHM) including the Scott GPS appendices 2-C and 2-D. We agree with the 

SVIHM’s overall approach and appreciate the many years of work that the modeling team has invested in 

developing and refining the model. It is important to understand the limitations of the data and methods. 

While the model has been peer-reviewed (Foglia et al. 2013, Tolley et al. 2019), we have some concerns 

that we think should be addressed . We recommend some specific suggestions that that would likely 

increase the accuracy of SVIHM’s predicted late summer and fall flows, but we recognize that 

implementing these suggestions would take time and may trigger a cascade of additional work including 

re-calibration and re-running of all model scenarios. Given that this level of effort is likely not feasible at 

present given the SGMA timelines, we recommend that these improvements be evaluated and 

incorporated whenever the next time the model will be re-calibrated (five-year evaluation?).  

Details on our suggestions are provided in the remainder of these comments, but we begin here with a 

brief summarized list:  

x Need for a sensitivity analysis to quantify how sensitive SVIHM modeled outflows are to 

tributary inputs (especially during September and October)  

x Need to incorporate fall/winter stockwater diversions into SVIHM;  

x Need to reduce the MODFLOW model stress period to something shorter than a month; and  

x Need to use a better method for filling the large gaps in tributary inflows (e.g., considering other 

model types beyond linear regression, and using Salmon River gage as an alternative to the Scott 

River gage for filling tributary data gaps at least for some months and/or sites).  

Some of the following comments are repeated from the comment form. 
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Need for a sensitivity analysis to quantify how sensitive SVIHM modeled outflows are to tributary 

inputs (especially during September and October) 

Given that tributary inputs are largely estimated rather than measured, we would like to see a sensitivity 

analysis to quantify how sensitive modeled outflows are to tributary inputs, especially during September 

and October when the correlation between measured outflows and measured inflows is extremely weak 

(i.e., explains less than 25% of the variability). Modeled streamflow depletion during September and 

October is a key management endpoint upon which the GSP evaluated management actions (PMAs), yet 

we currently have no idea how well the model actually predicts flow differences between scenarios in 

these months. The modeled outflows for the base case scenario match the observed outflows decently 

well in these months (i.e., see Figure 2 in Appendix  2-D). However, without a sensitivity analysis we 

cannot know how much of this apparent success is an artifact of setting the inflows based on observed 

outflows (i.e., is the model a circular self-fulfilling prophecy?). 

 

Need to incorporate fall and winter stockwater diversions into SVIHM 

If we understand correctly, the SVIHM assumes that no surface water diversions occur outside of the 

irrigation season (i.e., after September 30? or is it weather driven?). In reality, there are substantial 

diversions for stockwater, with many diversions remaining in place after the end of irrigation season. In 

years when there is not much fall rain (i.e., 2009, 2020), these stockwater diversions can divert the flow 

of entire creeks and leave downstream reaches dry during salmon spawning season. Not including these 

diversions is a considerable deficiency of the SVIHM. The effect of these winter stockwater diversions on 

fall/winter flows is an important management question that we need tools like the SVIHM to answer. 

Incorporating these stockwater diversions into the model would be difficult because these diversions are 

unreported and unmetered. One approach would be to bookend the estimates in a sensitivity analysis with 

low and high scenarios. The low scenario could assume that the diversions match demand including 

transmission losses (i.e., recent State Water Boards emergency regulations set maximum diversion rates 

based on the number of animals and assumed 90% conveyance losses, see 

https://www.waterboards.ca.gov/drought/scott_shasta_rivers/docs/surface_water_stockwater_diverters_0

90121.pdf). The high scenario could assume that the diversions match the irrigation season right (i.e., 

from the adjudication), since the stockwater diversions utilize the same ditches as the irrigation 

diversions. We are not very familiar with the day-to-day operation of these stockwater diversions and thus 

are unclear if they are pulsed (i.e., on for a few days, off for a few days, etc.) or continuous, but hopefully 

local farmers and ranchers could provide information on that as well as advise on the volume of the 

diversions. 

One exception to the data gaps on winter stockwater diversions is that the Scott Valley Irrigation District 

(SVID) diversions are reported monthly for the years 2010–2020 in the State of California’s eWRIMS 

database. For example, SVID diversions for the October 2019 for “1000-1800 cattle-sheep-horses” were 

reported as 260.4 AF (https://rms.waterboards.ca.gov/LicensePrint_2019.aspx?FORM_ID=476977).  This 

equates to 4.2 cfs during a month when flows at the USGS gaged average 7.1 cfs. Assuming that each 

head of livestock needs 15 gallons per day (cattle value from 

https://www.waterboards.ca.gov/drought/scott_shasta_rivers/docs/surface_water_stockwater_diverters_0

90121.pdf), then 1800 cattle would need 27,000 gallons/day. In comparison the 260.4 AF diversion 

equates to 8.4 AF/day, or 2.7 million gallons/day, which is 100x greater than the amount of water actually 

needed to sustain the livestock. Is this a “reasonable” use of water at a time when mainstem river flows 

were so low that salmon could not access their spawning grounds? 

Conversion of winter stockwater diversions to stock tanks fed by small wells could be the lowest-hanging 

fruit for achieving meaningful increases in fall river flows while having little or no economic cost to 
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agriculture (assuming the conversions are paid for with public money). We recognize that the GSP cannot 

dictate management of surface flows; however, the analyses and models used in the GSP should consider 

the real-world water budget and not ignore important drivers of key groundwater management endpoints 

(i.e., fall flows). 

 

Need to reduce the MODFLOW model stress period to something shorter than a month 

The MODFLOW model, the groundwater simulation component of the SVIHM, the “stress period” over 

which fluxes such as pumping and recharge change is monthly, although the model runs at a daily “time 

step” within each period.  This seems like an un-necessary coarsening of the data, given that the most 

computationally intensive part is the daily time step of the daily model, right? Why do that? The surface 

water budget is calculated on a daily basis. Flow data could be estimated on a daily basis. The model is 

used for purposes such as predicting the date when flows in the fall first increase to above 20 cfs, so a 

monthly model seems less than desirable for those purposes. Foglia et al. 2013 wrote: “However, if 

warranted, the budget model described here can also be applied to an integrated hydrologic modeling 

scenario with weekly or bi-weekly varying stress periods or to stress periods of varying period length.” 

This issue is particularly pertinent in the fall, when the model does not do well at representing the timing 

and magnitude of flow increases (i.e., as discussed in Appendix 2-D). We recommend exploring the use 

of a shorter stress period such as a week or two weeks to see if that improves performance in the fall 

period. 

 

Need to use a better method for filling the large gaps in tributary inflows  

Overview 

The primary boundary conditions for the Scott Valley Integrated Hydrologic Model (SVIHM) are 

monthly inflows from 12 tributaries. The SVIHM uses a linear regression model to fill the substantial 

gaps in the flow records for these tributaries (Figure 1a). To assess the quality of the gap-filling method 

and potential effects on SVIHM results, we have reviewed the available documentation including Foglia 

et al.’s (2013) supplementary material and Tolley et al.’s (2019) compiled data for water years (WY) 

1942–2016 and data processing code written in the R language and available at 

https://github.com/UCDavisHydro/SVIHM. During this evaluation, we modified the R code to explore 

the data and test alternative approaches.  We are happy to share our R code if that would facilitate 

refinements. 

The SVIHM method consists of compiling the available daily flow data for the USGS Scott River at Fort 

Jones gage (11519500) and ten tributaries, summarizing data to a monthly time step, converting data to 

QRUPDOL]HG�ORJဨWUDQVIRUPHG�XQLWV��L�H���WDNLQJ�EDVH����ORJDULWKP��VXEWUDFWLQJ�WKH�PHDQ��DQG�GLYLGLQJ�E\�
the standard deviation), developing a linear regression model to predict the tributary flow from the USGS 

gage data (Figure 2a). Two additional small tributaries (Johnson and Crystal creeks) are assigned flows 

based on a percentage of estimated Patterson Creek flows. 

Scott River summer flows appear to have decreased significantly since the 1977 drought, so the data were 

split and separate regressions were developed for the WY 1957–1972 and WY 1973–2016 study periods 

(Figure 1a). For those tributaries that do not have any measured data during the WY 1973–2016 period, 

the WY 1957–1972 regression is used. Given that there is extremely strong evidence that the relationship 

between tributary flows and Scott River flows changed between the WY 1957–1972 and WY 1973–2016 

periods (i.e., Figure 1a), it does not make sense to apply the WY 1957–1972 regressions without adjusting 

for that difference. Rather than doing two separate regression models (i.e., one for each period), it would 

make more sense to just have a single regression model covering all years, but include “Period” as a 

categorical variable (to account for the difference in intercept between the periods), and an interaction of 
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“Period” and Fort Jones (to account for the difference in slope between the periods). In contrast, the 

current approach does not take maximum use of the available data, ignoring factors that are known to be 

important (i.e., the difference between the periods). 

 

 

        

Figure 1. Scatterplot with linear regressions between gaged monthly flows in Scott River tributaries and 

gaged monthly flows in (a) Scott River USGS gage currently used in SVIHM, and (b) Salmon River at 

Somes Bar USGS gage which we recommend using for some sites and months. Colors differentiates the 

older WY 1957–1972 period from the more recent WY 1973–2016 period. 

 

Using an outlet gage to define tributary inflows is problematic, especially with so many data gaps 

The first thing to recognize about the gap-filling is that gaps are substantial (Figure 2a), so the methods 

for filling them matters. For the current SGMA GSP, the SVIHM was run for WY1991–2018. Prior to 

WY 2002, all (100%) of tributaries were estimated using regression against the USGS gage. Since WY 

2002, additional gages have been installed but most were operated in only a subset of recent years and 

now only Sugar Creek and French Creek are still operational (Figure 2). The version of SVIHM used for 

SGAM did not use any tributary data for 2017-2018. The percent of total estimated inflows in a month 

that are based on measurements (i.e., gages) only sporadically exceeds 50% (Figure 2b, 2c). The USGS 

11519500 gage that is the source for all the regression-based estimates is located at the outlet of Scott 

Valley. It is problematic to use a gage that is the surface water output of a groundwater basin to estimate 

the surface water inputs to the same basin, because that groundwater basin exerts profound natural and 

human influences on hydrology, including water diversions, groundwater pumping, evapotranspiration, 

groundwater recharge, and leakage of groundwater to streams. In reality, these influences vary not only 

seasonally (e.g., spring vs. fall) but also inter-annually (i.e., wet years vs. dry years), but using linear 

regression assumes a constant relationship between the input and output. For example, long-term 

management changes can affect the relationship between inflows and outflows (i.e., see Figure 1a 

showing effects of increased groundwater extraction). This gage is also used for calibration and 

verification of the SVIHM. Given that inflows are an important driver of groundwater dynamics, using 

the outflow to estimate inflows may artificially inflate the apparent accuracy of the SVIHM (because 

estimated inflows are automatically scaled based on measured outflows).  

a b 
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Salmon River gage as an alternative to the Scott River gage (at least for some months and/or sites) 

We explored using the USGS gage in the Salmon River at Somes Bar as an alternative to the USGS Scott 

River at Fort Jones. The Salmon River has several characteristics that make it worth of evaluation for 

filling gaps in Scott River tributary flows, including: long-term data records, close proximity (i.e., 

immediately to west) to the Scott River sub-basin, lack of dam regulation, lack of major diversions, and 

does not contain a large alluvial groundwater basin with intensive groundwater extraction. The Salmon 

River’s relative lack of diversions and groundwater extraction may make it a better choice than the Scott 

River during the low-flow season. While overall fit for the WY 1973–2016 period is similar for Scott 

River gage model (R2 = 0.87) and Salmon River gage model (R2 = 0.86), fit varies by month with the 

Scott River performing better (i.e., higher R2, Figure 3b) in January–August and the Salmon River model 

performing better in September–November (i.e., R2 = 0.20, 0.70, and 0.71 compared to R2 = 0.14, 0.25, 

and 0.56)(Figure 3). Differences are especially strong in October, with R2 = 0.70 for the Salmon River 

model compared to R2 = 0.25 for Scott River model (Figure 3). Based on this evaluation, we recommend 

using the Salmon River model to fill tributary flow gaps in the months of September–November, which is 

the period when the groundwater basin begins filling and flows begin rising in response to increased 

precipitation and decreased evapotranspiration following the hot dry summer and year’s lowest flows. 

This period is biologically important because it coincides with the start of chinook salmon spawning 

season. We are unclear on the how the poor fit of the Scott River regression model during this period 

(Figure 3a) affects the simulation of groundwater dynamics and outflows in the SVIHM.  Have any 

sensitivity analyses been conducted to see how sensitive outflows are to inflows during this period? 

In contrast to the major differences in the relationships between tributaries flows and Scott River flows 

for the WY 1957–1972 and WY 1973–2016 periods (Figure 1a), there appears to be no difference 

between the periods when the Salmon River gage is used instead (Figure 1b). The lack of difference 

between these periods in the Salmon River models suggests that for tributaries that have no post-1972 

flow data (i.e., Shackelford, Patterson, Moffett, and Etna creeks)(Figure 2a), it is likely better to use of 

Salmon River models for gap-filling additional months (i.e., maybe June–December for these tributaries,  

instead of the September–November we are recommending for the other tributaries?).  The 

recommendation for June–December is based on the observation that the between-period divergence 

occurs at normalized log10 Scott River flows less than zero (Figure 1a) and in the WY 1973–2016 period 

such flows tend to occur more frequently in  June–December than other months (Figure 4a). 
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Figure 2. Monthly time series for hydrologic years 1991–2016 for the existing SVIHM’s (a) data sources 

for flow data at twelve tributaries, (b) percent of total inflows from each data source method, (c) total 

inflows for inflows from each data source method. We generated this time series by adapting the Tolley et 

al. (2019) data processing codes. 

a 

b 

c 
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Figure 3. Scatterplot comparing measured monthly Scott River tributary flows with regression predictions 

based on gaged monthly flows for the WY 1973–2016 period in (a) Scott River USGS gage, and (b) 

Salmon River at Somes Bar USGS gage. Black linear trendlines are for all sites combined, with R2  

labeled in the upper left corner of each panel. Colored linear trendlines are for individual sites. R2 

indicates the fraction of variation explained by the model (value of 1 would indicate a perfect correlation 

with predictors explaining 100% of variation in the response variable while a value of 0 indicates none of 

the variation is explained). 

a: Scott River gage 

b: Salmon River gage 
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Figure 4. Scatterplot comparing measured monthly Scott River tributary flows with regression predictions 

based on gaged monthly flows in (a) Scott River USGS gage, and (b) Salmon River at Somes Bar USGS 

gage, with separate regressions for the WY 1957–1972 and WY 1973–2016 periods. Black linear 

trendlines are for combined periods whereas colored linear trendlines are for individual periods. R2 values 

in each panel match legend order (top is post-WY1972, bottom is pre-WY1973). 

 

b: Salmon River gage 

a: Scott River gage 
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Consideration of model types beyond linear regression 

One additional suggestion for potential additional refinements to the methods for filling data gaps that we 

do not currently not have time to test, but want to mention here so it could potentially be followed up on 

later, it to use hierarchical models and account for watershed area. The SVIHM’s normalization (a.k.a. 

“standardizing”, our preferred term) of the flow data (subtracting the mean and dividing by standard 

deviation, with the mean and standard deviation calculated individually for each site based on that site’s 

period of record) is intended to allow all tributaries to be included together in the same regression model. 

However, we have some concerns that for sites with short records (e.g., 11 months at Mill Creek, 6 

months at Etna and Patterson creeks), there are far too few data points for the mean and standard 

deviation to be representative of long-term patterns, which could lead to artifacts in the regression 

outputs. A possibly more robust alternative would be to instead be to convert the flow data to specific 

discharge (i.e., flow per watershed area in units of cfs/mi2 or its metric areal equivalent mm/d), then 

standardizing by subtracting the mean and dividing by standard deviation (with the mean and standard 

deviation calculated from the entire pool of specific discharges from all sites, rather than calculating the 

mean and standard deviation only from each site’s period of record). From these standardized specific 

discharges, a single hierarchical model (a.k.a. mixed effects model) could be constructed with appropriate 

random effects to explicitly account for inter-site differences. R packages available for implementing such 

models include ‘mgcv’, ‘lme4’, and ‘nlme’. A hierarchical model could help account for inter-site 

differences. For example, not surprisingly given its the relatively low elevation watershed, Moffett Creek 

appears to have a greater percent of its annual flow occur during January–March than other tributaries and 

then a lesser percent of its annual flow occurs during May–June snowmelt runoff (not shown here). There 

are clear, albeit relatively small, seasonal patterns in the residuals (calculated as measured minus 

modeled) in both the Scott River and Salmon River regression models, with both models under-predicting 

tributary flows in May–June and October–November underpredicting tributary flows in January–March 

and August–September (Figure 5). A hierarchical model would likely help remove the seasonal patterns 

in model residuals.  
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Figure 5. Monthly distribution of residuals from regression models that predict monthly Scott River 

tributary flows for the WY 1973–2016 period using (a) Scott River USGS gage, or (b)  Salmon River at 

Somes Bar USGS gage. Small gray points are individual site-month-year combinations while large black 

circles are the mean of all points within a month. Values above zero indicate model is under-predicting 

flow while values below zero indicate the model is over-predicting flow. 
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C) COMMENTS ON SPECIFIC GSP SECTIONS USING THE COMMENT FORM PROVIDED 

 

Chapter Page Section Line/Table/
Figure # 

Comment 

ES 8 ES-2 214-215 “…lateral flux of Mountain Front Recharge (MFR) is assumed constant at <18 TAF.” Seems odd 

that this would be assumed constant between years. See comment below regarding Chapter 2, 

page 117, section 2.2.3.2. 

2 13-

15 

2.1.2 259-369 It would be very helpful to provide citations for most (or all) of the documents listed on these 

pages, rather than the current few. The top of the sections says “This chronology was provided by 

Sari Sommarstrom (2019), with additional details from select sources”, but Sommarstrom (2019) 

is not listed in the references at the end of this chapter. 

2 15 2.1.3 378 Should Karuk Tribe be added to the list of monitoring entities because they monitor water quality 

at the mouth of the Scott River, or is this list only for monitoring within and upstream of the 

Scott Valley? Even though the Karuk Tribe monitoring is downstream, it is informative to 

conditions within the basin. 

2 18 2.1.3 Table 2 For Quartz Valley Indian Reservation Environmental Department, Plan/Program columns should 

be updated to: “Flow monitoring, groundwater elevation, and Annual surface and groundwater 

quality monitoring”. Also, “Regulatory?” column should be changed to “Yes” and “What is 

regulated?” column should be changed to “Surface and groundwater quality”, because QVIR has 

been approved  by U.S. EPA for Treatment as a State status for regulating those with tribal trust 

lands. 

2 19 2.1.3 Table 2 In the “Tool” section of the table, a row should be added for “Quartz Valley Indian Reservation 

Environmental Department”, with “Plan/Program” of “Statistical model to predict water 

temperature at Scott River USGS gage” 

2 30 2.1.3 839 Add new sentence to end of paragraph: “QVIR was approved  by U.S. EPA for Treatment as a 

State status for regulating water quality within the tribal trust lands.” 
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Chapter Page Section Line/Table/
Figure # 

Comment 

2 30 2.1.3 840 Add new paragraph: “QVIR and Riverbend Sciences have developed a statistical model to 

predict daily water temperatures at Scott River USGS gage using flow and air temperature data. 

The model was calibrated with 24 years of data is currently undergoing peer review (Asarian and 

Robinson 2021). It is freely available from an online repository.”  In addition, we recommend the 

first sentence on line 840 be revised to: “The QVIR Environmental Department has made this 

water quality and water level monitoring data and statistical model available for use in GSP 

development.”  Citation to add to references section: “Asarian, J. E., & Robinson, C. (2021). 

Modeling Seasonal Effects of River Flow on Water Temperatures in an Agriculturally 

Dominated California River [Preprint]. Earth and Space Science Open Archive; Earth and Space 

Science Open Archive. https://doi.org/10.1002/essoar.10506606.1” We are hopeful that the final 

peer-reviewed version of the article will be complete in late 2021 or early 2022. 

2 39 2.1.5.2 1241-1245 “The Advisory Committee discussed modeled scenarios using the Siskiyou County Sheriff 

Department’s estimate of 2 million illicit cannabis plants and a consumptive use of 4-10 gallons 

of water per plant per day, to consider the potential impacts to groundwater resources from this 

activity under current and future conditions. This information can be found at Appendix [ ].” 

What appendix is this referring to? Also, it would be good to clarify if the estimate of 2 million 

plants is regarding the whole county or just the Scott basin. 

2 41 2.1.5.2 1299 The Lee 2016 document cited here is not included in the references at the end of the chapter. 

2 44 2.2.1.2 1379-1391 This paragraph discusses trends at 9 snow stations. The up-to-date data are appreciated, but it 

would also would be good to cite previous analyses of regional snowpack data, something like 

“Since the 1940s, the percent of precipitation falling as snow has decreased in the region (Lynn 

et al. 2020) and April 1 snowpack has decreased, especially at lower elevations (Van Kirk and 

Naman 2008).” Citation: “Lynn, E., Cuthbertson, A., He, M., Vasquez, J. P., Anderson, M. L., 

Coombe, P., Abatzoglou, J. T., & Hatchett, B. J. (2020). Technical note: Precipitation-phase 

partitioning at landscape scales to regional scales. Hydrology and Earth System Sciences, 24(11), 

5317–5328. https://doi.org/10.5194/hess-24-5317-2020” 

2 69 2.2.1.6 1878 “Some of these flow gauges (notably French Creek and Sugar Creek) have later end dates than 

the years listed…” 

https://doi.org/10.1002/essoar.10506606.1
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2 70 2.2.1.6 1934-1936 In contrast, lower baseflow in September and October since the 1970s has been attributed to 

climate change as the dominant factor (ibid. Figure 6; Drake et al., 2000), although Asarian and 

Walker (2016) found that flow declines in August, September, and October were much larger 

than could be explained by precipitation alone.” Suggested language is based on Figure 8 from 

Asarian and Walker (2016) which shows declines in precipitation-adjusted flow. Citation: 

Asarian, J. E., & Walker, J. D. (2016). Long-Term Trends in Streamflow and Precipitation in 

Northwest California and Southwest Oregon, 1953-2012. Journal of the American Water 

Resources Association, 52(1), 241–261. https://doi.org/10.1111/1752-1688.12381 

2 70 2.2.1.6 1936-1939 “Over the past 22 years, the relative frequency of below average and dry years has been much 

higher than during any period in the 20th century during which Scott River flows at Fort Jones 

have been measured (Figure 16). This has resulted in more frequent occurrence of baseflow 

conditions of less than 20 cfs, although low flows measured in recent years have not been lower 

than low flows measured prior to 2015 (Figure 16).” These sentences are unclear and should be 

re-worded. The phrase “below average and dry years” implies precipitation, but Figure 16 shows 

flows not precipitation, so should probably be re-worded as “years with low-flows”. Are water 

year types (and methods used to derive water years types) explicitly defined somewhere in the 

GSP (i.e., see comment  on Chapter 2, Section 2.2.3, page 108, line 2991)? The purpose of the 

statement “although low flows measured in recent years have not been lower than low flows 

measured prior to 2015” is unclear and should either be deleted or explain why that is notable. 

Minimum flows have clearly declined over the period of record (e.g., see Figure 16, or the 

statistical analyses in Asarian and Walker 2016). Looking at Figure 7 on page 26 which shows 

precipitation, the period 2000-2021 does not look obviously drier than 1977-1999. 

2 73 2.2.1.7 1960-1963 “Figure 18 illustrates the monthly variations in the amount and direction of water exchange 

between groundwater and surface water. Losing sections are indicated by red colors and the 

positive value of the logarithm of the rate of stream leakage to groundwater. Gaining stream 

sections are indicated by blue colors…” The Figure 18 on page 72 (a map of dry and wet 

river/stream reaches from SRWC 2018) does not match the description on page 73. Page 73 

appears to instead describe Figure 5 from Tolley et al. (2019) which we do not see in the GSP 

document. 

2 73 2.2.1.7 1975 Tributary names should be labeled on subject Figure. 

2 75 2.2.1.7 2040 When talking about summer baseflow period depletion, what is the rationale for only presenting 

estimates for the Sept.-Oct. period?  What is going on earlier in the summer and in the late fall? 
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2 75 2.2.1.7 2026-2051 Table 7 provides summaries of stream depletion. Values are presented as ranges (e.g., 43-65 cfs). 

Please clarify what these ranges are (e.g., is the minimum and maximum of the seasonal averages 

observed across all years?) and briefly discuss in the text if there are any apparent patterns 

driving the variation between years (e.g., is stream depletion generally greater in low-

snowpack/flow years?). 

2 76 2.2.1.8 2063-2065 “For purposes of this section, ‘GDE’ is used to refer to a spatial area covered by vegetation that 

is observably distinct from dry-land terrestrial vegetation.” What about areas that historically had 

groundwater-dependent riparian vegetation but do not current support this vegetation because of 

groundwater depletion. For example, the valley reach of Moffett Creek used to have large 

riparian trees but they are nearly all dead now, with a few standing skeletons remaining. Moffett 

Creek is not mapped as GDE in Figure 19, should it be? 

2 80 2.2.1.8 2172-2174 What depth to groundwater mapping analysis performed?  What seasonal (winter vs. summer) 

groundwater level information used to inform the DTW determination?  

2 80 2.2.1.8 2179-2180 The GDE mapping appears to be based solely on visual or aerial map inspection.  Were all 

iGDEs assumed to be GW dependent or were some removed due to excessive DTW?  What 

iGDEs dropped and why, if any? 

2 82 2.2.1.8 Table 1 Shouldn’t cascade frogs and willow flycatchers be added to Table 1 (or related text), even they 

were not listed by the Nature Conservancy? 

2 108 2.2.3 2991 It is unclear how water year types were defined. Tolley et al. (2019) used the “Sacramento Valley 

water year hydrologic classification” (though no citation is provided so it is unclear what that is) 

while Foglia et al. (2013) used an analysis of Fort Jones and Callahan precipitation data. Please 

clarify here how water year types were defined. 

2 112 2.2.3 3030-3050 In Table 15, the SW Irrigation values do not add up to the Farmers and SVID Div. values 

presented in Table 14.  Where do the SW Irrigation values in Table 15 come from?  Similarly, 

the GW Irrigation values in Table 15 don’t equal the “Wells” values presented in Table 16 – 

where do the GW Irrigation values come from and why do they differ from the Wells values? 

2 112 2.2.3 3030-3050 The Median SW budget values indicates a 10 TAF deficit in stream flow.  This suggests a long-

term chronic condition of stream outflows exceeding inflows during most years.  It would also be 

helpful to present the Average values on Tables 14-16 for comparison. 
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2 113 2.2.3 3079-3081 “The streamflow regression model is a statistical tool used to estimate tributary inflows at the 

valley margins when upper watershed flow data are unavailable (‘streamflow regression model’) 

(Foglia et al. 2013).” While true, this statement is somewhat misleading. During the 1992-2018 

model period, most tributary inflows are estimated not measured. It would probably be more 

accurate to revise this to: “…used to estimate tributary inflows at the valley margins, 

supplemented by gaged upper watershed flows when data are available (‘streamflow regression 

model’) (Foglia et al. 2013).” 

2 113 2.2.3.1 3090 “Agricultural irrigation is calculated based on daily crop demand.” should be revised to 

“Agricultural irrigation is calculated based on daily crop demand, with an efficiency assigned to 

each field based on source of irrigation water and type of irrigation.”  Efficiency is an important 

component of the model that merits brief explanation here even if the details are explained in 

Appendix 2-C. 

2 114 2.2.3.1 3096-3097 All precipitation falling on cultivated fields and native vegetation is assumed to infiltrate 

completely and “runoff is neglected”.  Yet, the SW budget indicates runoff (overland flow).  So, 

are the water budget models double accounting for runoff? (i.e., ppt. runoff contributing to SW 

flow and ppt. runoff being infiltrated into soil budget and possibly being transferred to GW 

recharge). 

     

2 114 2.2.3.1 3121 What does “weakly coupled” mean? 

2 114 2.2.3.1 3130-3134 “However, for the MODFLOW model, daily values of stream inflow from the upper watershed, 

pumping, and recharge, including canal and mountain front recharge, are aggregated (averaged) 

to each calendar month and held constant within a calendar month. In MODFLOW, the calendar 

month is referred to as a ‘stress period’”. This seems like an un-necessary coarsening of the data, 

given that the computationally intensive part is the daily time step of the daily model, right? Why 

do that? The surface water budget is calculated on a daily basis. Flow data could be estimated on 

a daily basis. The model is used for purposes such as predicting the date when flows in the fall 

first increase to above 20 cfs, so a monthly model seems less than desirable for those purposes. 

Foglia et al. 2013 wrote: “However, if warranted, the budget model described here can also be 

applied to an integrated hydrologic modeling scenario with weekly or bi-weekly varying stress 

periods or to stress periods of varying period length.” This issue is particularly pertinent in the 

fall, when the model does not do well at representing the timing and magnitude of flow increases 

(i.e., as discussed in Appendix 2-D). 
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2 116 2.2.3.2 3197 “Surface water irrigation diversions are computed as a function of irrigation demand. Fall/winter 

diversions for stockwater are not included in the current version of SVIHM, but will be added in 

the future.” If we understand correctly, the SVIHM assumes that no surface water diversions 

occur outside of the irrigation season (i.e., after September 30? or is it weather driven?). In 

reality, there are substantial diversions for stockwater, with many diversions remaining in place 

after the end of irrigation season. In years when there is not much fall rain (i.e., 2009, 2020), 

these stockwater diversions can divert the flow of entire creeks and leave downstream reaches 

dry during salmon spawning season. Not including these diversions is a considerable deficiency 

of the SVIHM. The effect of these winter stockwater diversions on fall/winter flows is an 

important management question that we need tools like the SVIHM to answer. These diversions 

inadvertently (from a water rights perspective, though we cannot rule out that recharge might be 

part of diverters’ motivation) provide some amount of beneficial aquifer recharge in late winter 

or spring once surface flows are reconnected throughout the valley. On the other hand, during fall 

these diversions likely extend the period of low river flow by some unknown number of days 

because they take water from the channel and recharge the aquifer in locations far from the river 

where the water may take weeks or months to return. Stockwater diversions in the fall cause 

recharge during the worst possible time of year (managed aquifer recharge should occur in the 

late winter and spring, not the summer and fall!). Incorporating these stockwater diversions into 

the model would be difficult because these diversions are unreported and unmetered. One 

approach for dealing with the data gaps would be to bookend the estimates in a sensitivity 

analysis with low and high scenarios. The low scenario could assume that the diversions match 

demand including transmission losses (i.e., recent State Water Boards emergency regulations set 

maximum diversion rates based on the number of animals and assumed 90% conveyance losses, 

see 

https://www.waterboards.ca.gov/drought/scott_shasta_rivers/docs/surface_water_stockwater_div

erters_090121.pdf). The high scenario could assume that the diversions match the irrigation 

season right (i.e., from the adjudication), since the stockwater diversions utilize the same ditches 

as the irrigation diversions. We are not very familiar with the day-to-day operation of these 

stockwater diversions and thus are unclear if they are pulsed (i.e., on for a few days, off for a few 

days, etc.) or continuous, but hopefully local farmers and ranchers could provide information on 

that as well as advise on the volume of the diversions. 

 

One exception to the data gaps on winter stockwater diversions is that the Scott Valley Irrigation 

District (SVID) diversions are reported monthly for the years 2010–2020 in the State of 

California’s eWRIMS database. For example, SVID diversions for the October 2019 for “1000-

1800 cattle-sheep-horses” were reported as 260.4 AF 
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(https://rms.waterboards.ca.gov/LicensePrint_2019.aspx?FORM_ID=476977).  This equates to 

4.2 cfs during a month when flows at the USGS gaged average 7.1 cfs. Assuming that each head 

of livestock needs 15 gallons per day (cattle value from 

https://www.waterboards.ca.gov/drought/scott_shasta_rivers/docs/surface_water_stockwater_div

erters_090121.pdf), then 1800 cattle would need 27,000 gallons/day. In comparison the 260.4 AF 

diversion equates to 8.4 AF/day, or 2.7 million gallons/day, which is 100x greater than the 

amount of water actually needed to sustain the livestock. Is this a “reasonable” use of water at a 

time when mainstem river flows were so low that salmon could not access their spawning 

grounds? 

 

Conversion of winter stockwater diversions to stock tanks fed by small wells could be the lowest-

hanging fruit for achieving meaningful increases in fall river flows while having little or no 

economic cost to agriculture (assuming the conversions are paid for with public money). We 

recognize that the GSP cannot dictate management of surface flows; however, the analyses and 

models used in the GSP should consider the real-world water budget and not ignore important 

drivers of key groundwater management endpoints (i.e., fall flows). 

2 116 2.2.3.2 3197-3200 “Surface water diversions are computed as a function of irrigation demand. The conceptual 

diversion points from tributary flows are just outside the Basin boundary, except for two internal 

diversions (6 TAF, see below), which is consistent with most diversions occurring near the Basin 

margin.” Due to data constraints, the approach of estimating diversions based on irrigation 

demand (i.e., deduct diversion from gages surface inflows) makes sense. However, since some 

tributary flow gages are located downstream of substantial diversions (e.g., French Creek), it 

seems like the flows at these gages should be treated differently than gages that are upstream of 

diversions, but we do not see this mentioned anywhere in the documentation. For fields irrigated 

with water diverted upstream of flow gages, shouldn’t the water demand not be deducted from 

the gaged flows? Deducting the demand seems like double-counting the diversion (first it is 

already implicitly deducted prior to the gage measurement because the water is not physically 

there, then it is explicitly deducted during data processing). 
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2 117 2.2.3.2 3209-3214 “Mountain Front Recharge, the phenomenon of diffuse water flow through mountain soil or 

fractured bedrock into the alluvial sediments of an aquifer along a valley margin, is simulated 

along the western edge of the model domain. It is estimated to be a volume that changes month-

to-month (i.e., greater recharge during the wet season) but which is identical year over year (see 

Appendix 2-C for more details).” We have reviewed the Appendix 2-C documents as well as the 

S.S. Papadopulos (2012) report that is cited for the original estimate. Mountain Front Recharge is 

estimated at <18 TAF (thousand acre-ft), so is quite small relative to other inputs (i.e., it is <5% 

of the other inflows [stream inflow and precipitation] on average). While we sympathize with the 

difficulty of estimating this parameter, we do not understand why it should be constant between 

years, given that it is derived from a water balance of terms that vary considerably between years 

(i.e., precipitation minus evapotranspiration minus surface flows). Seems like it would make 

more sense to scale it to be larger in wet years than dry years?  

2 120 2.2.3.2 3330-3331 “Recharge from the land surface occurs primarily in winter months but is limited – except under 

flood irrigation – during the summer months.” This ignores fall/winter stockwater diversions, 

which are substantial but not included in the SVIHM. See comments above regarding chapter 2, 

page 116, section 2.2.3.2, line 3197.  

2 125-

126 

2.2.4 3437-3515 The “Future Water Budget” section is lacking discussion of some key factors. For example, what 

changes are expected to snowpack and tributary inflow hydrographs (i.e., runoff timing) of the 

four climate change scenarios evaluated? What are the greenhouse gas emissions trajectories 

associated with the climate scenarios (i.e., does it assume “business as usual” or that aggressive 

efforts are made to reduce greenhouse gas emissions, or something intermediate?). Listing the 

degrees Celsius (or Fahrenheit) of air temperature increase associated with each scenario would 

be helpful for context. 

2 125 2.2.4 3473 DWR 2018 citation is not included in the references cited at the end of the chapter. 

2 126 2.2.4 3499-3502 Figure citation should be fixed: “Importantly for sustainable groundwater management, none of 

the future climate scenarios indicate that the lowest groundwater storage points decrease over 

repeated drought occurrence (Figure 3128).”  Also, please explain the significance/implications 

of this. Does it mean that long-term overdraft and subsidence are unlikely? Or that late summer 

streamflows will not be lower with climate change? 
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2 130 2.2.4 Figure 32 “Figure 32. Projected flow at the Fort Jones Gauge, in difference (cfs) from Basecase, for four 

future projected climate change scenarios. Near and Far scenarios show minimal differences 

from historical basecase flow conditions.” Perhaps we are mis-understanding what these 

scenarios are, but are extremely skeptical of any claims that the temperature-driven changes in 

precipitation form due to climate change (i.e., more rain and less snow) are not going to 

substantially decrease river flows in summer and fall, regardless of what happens to total annual 

amount of precipitation. The GSP should acknowledge these realities and then describe how the 

model predicts that this will seasonally change river flow and groundwater. The format of the 

graph makes it very difficult to see meaningful seasonal patterns. The y-axis scale that ranges 

from -2,000 to +12,000 cfs makes it impossible to see what is happening during low flows. Can 

you add a second panel that to graph so that the low-flow period is legible (maybe -100 to +100 

cfs?)? Or maybe limit the months to just show April through October? 

     

2 137 Referen

ces 

3775-3777 Langridge, Ruth, Abigail Brown, Kirsten Rudestam, and Esther Conrad. 2016. “An Evaluation of 

California’s Adjudicated Groundwater Basins.” 

https://www.waterboards.ca.gov/water_issues/programs/gmp/docs/resources/swrcb_012816.pdf  

https://doi.org/10.1038/nmicrobiol.2016.214 

3 9 3.3 351-353 “Where it is necessary, the GSA will coordinate with existing programs to develop an agreement 

for data collection responsibilities, monitoring protocols and data reporting and sharing.” How 

will transparency and public access to data be incorporated into these data reporting and sharing 

agreements? All data that is paid for with public money should be accessible to the public. 

3 21 3.3.5.1 748+ Surface water flow estimates in SVIHM appear to only be calibrated to the Ft. Jones gauge.  

Comparing simulated stream flow against only one calibration point for such a large river system 

calls into question how well the model is at simulating stream flow in other reaches that may be 

experiencing different management and hydrogeologic conditions. The proposed monitoring plan 

does not call for any additional river flow monitoring along the mainstem river. We recommend 

adding additional stream flow monitoring gauges along the mainstem river to better 

calibrate/validate the stream flow estimates along the entire reach, not just at the downstream Ft. 

Jones outflow point. Given the need for additional tributary gages as model inputs, we are not 

sure how we would rank the priority of additional mainstem gages. Perhaps these additional 

mainstem gages should just be operated for a few years, long enough to capture different water 

year types. Or perhaps there are discrete flow measurements collected during other sampling or 

special projects (i.e., in the early/mid 2000s in preparation of the TMDLs) that could be used for 

calibration and verification? 
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3 26 3.3.5.2 935-972 In this “Assessing and Improving SVIHM” section, we recommend several additional tasks. 

These model refinements are described in more detail in a separate comment document (not in 

this comment form), but are briefly summarized here: 1) use a better method for filling the large 

gaps in tributary inflows (e.g., considering other model types beyond linear regression, and using 

Salmon River gage as an alternative to the Scott River gage for filling tributary data gaps at least 

for some months and/or sites), 2) incorporate fall/winter stockwater diversions, 3) shorten the 

MODFLOW model timestep to something shorter than a month, 4) do a sensitivity analysis to 

quantify how sensitive modeled outflows are to tributary inputs (especially during September and 

October). 

3 30 3.4.1 Figure 5 The definition of Minimum Threshold in Figure 5 is confusing: “Minimum Threshold: historic 

low – (10 % of max historical depth to water or 10 ft, whichever is less)” Maybe revise to 

“Minimum Threshold: historic low minus either 10% of max historical depth to water or 10 ft, 

whichever is less” 

3 30-

38 

3.4.1 1088-1265 As currently proposed, the Actions Trigger occurs if water levels at a well fall below the historic 

level for two consecutive years and the Minimum Threshold occurs if a well falls more than 10% 

(or 10 ft, whichever is less) of the historic level. We have not actually tried an experiment with 

hypothetical or real well data, but it seems possible that well levels could have long-term declines 

but not ever violate the Actions Trigger and Minimum Threshold if the decline is “bumpy”, 

meaning there are not consecutive drought years. For example, well levels could alternate 

between moderate/high levels in wet or normal years, followed by a severe drought year in which 

well levels drop to historically low levels (but not exceeding the 10 ft or 10%), followed by 

moderate/high levels in wet or normal years, followed by a severe drought year in which well 

levels drop to historically low levels (but not exceeding the 10 ft or 10%), etc. This seems very 

problematic because conditions could progressively deteriorate but never violate the AT or MT. 

3 34 3.4.1.1 1173-1183 This paragraph of the GSP, similar to other sections of the GSP, does not mention one of the key 

elements of climate change for which there is high certainty- there will be a shift in precipitation 

form (less snow and more rain) that will shift the seasonal timing of tributary surface flows into 

the valley. Regardless of what happens to total precipitation or total runoff, this change in 

precipitation form and runoff timing is a huge issue that water management is going to need to 

deal with.  

3 35 3.4.1.2 1236-1237 As these are depth to groundwater values in Table 5, shouldn’t the MO values have less-than 

signs, not greater than signs? 
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3 35-

36 

3.4.1.2 1227-1245 Is “primary trigger (PT)” here the same as “Action Trigger” in Figure 5 (on page 30)? If the 

meaning is  the same, then it would be better (i.e., easier to understand) to use the same 

phrase/abbreviation rather than have two separate terms that mean the same thing. On the other 

hand, if they are different, then shouldn’t Figure 5 also show the PT in addition the Action 

Trigger? 

3 44 3.4.1.3 1495-1531 The water quality triggers are all based on the 75th percentile of wells, so it is conceivable that 

water quality conditions could deteriorate horribly at 20% of wells and that would not violate any 

triggers. Seems like it might make sense to also have some metric that would reflect conditions in 

the wells with the worst water quality? 

3 46 3.4.3.1 1591-1593 Same comment from March Draft: Irrigating with water containing moderate to high nitrate 

levels may also increase nitrate concentrations in underlying groundwater. 

3 46 3.4.3.2 1618-1621 Same comment from review of draft in May: This language is very confusing and unclear how it 

translates to concentrations.  One way it reads suggests that a 14% annual increase per year over 

a 10 year period in no more than 25% of wells is acceptable.  However, compounding a 14% 

increase over a 10 year period results in a 370% increase in concentration.  Perhaps the intent of 

the statement is, "Monitoring well concentrations shall not exceed the Maximum threshold by 

15% in more than 25% of wells during any given year".  One could also argue that it isn't 

warranted - a Maximum threshold should be treated as a just that - a Maximum threshold.  Why 

are exceptions warranted?  Theoretically, reaching/exceeding the trigger concentrations should 

trigger corrective actions.  Perhaps the 15% annual exceedance in 25% of wells exception should 

be applied to trigger values, not Maximum thresholds. 

3 54 3.4.5.1 1868-1870 Asarian and Robinson (2021) would be a good citation for this sentence: “Excessive stream 

temperatures are also related to earlier completion of the snowmelt/spring flow recession…” Full 

reference is: Asarian, J. E., & Robinson, C. (2021). Modeling Seasonal Effects of River Flow on 

Water Temperatures in an Agriculturally Dominated California River [Preprint]. Earth and Space 

Science Open Archive; Earth and Space Science Open Archive. 

https://doi.org/10.1002/essoar.10506606.1 
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