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$QDO\VLV�RI�(IIHFWLYHQHVV

7KLV�FKDSWHU�SUHVHQWV�WKH�UHVXOWV�RI�WKH�6DOLQLW\�0RGHO�DQDO\VLV�DQG�VKRZV
WKH�HIIHFWLYHQHVV�RI�UHSUHVHQWDWLYH�DOWHUQDWLYHV�FRQVLGHUHG�

7KH�DOWHUQDWLYHV�ZHUH�HYDOXDWHG�IRU�������PLOOLRQ�DQG�����PLOOLRQ�DFUH�IHHW�RI
GUDLQDJH�DQQXDOO\��ZLWK�WKH�DVVRFLDWHG�VDOW�ORDGV���7KH�PRGHO�UXQV�DVVXPH
WKDW�GHVLJQ�DQG�FRQVWUXFWLRQ�ZRXOG�WDNH���\HDUV�WR�FRPSOHWH���7KHUHIRUH��WKH
FRQGLWLRQV�RI�\HDU���QR�DFWLRQ�DOWHUQDWLYH�ZHUH�XVHG�IRU�HDFK�RI�WKH�GUDLQDJH
LQIORZ�TXDQWLWLHV���%DVHOLQH�FRQGLWLRQV�DUH�VKRZQ�LQ�ILJXUH����IRU�WKH
������PLOOLRQ�DFUH�IHHW�RI�GUDLQDJH�DQQXDOO\�DW�D�VDOLQLW\�RI�����SSW���7KLV
EDVHOLQH�VLPXODWLRQ�VKRZV�WKDW�WKH�WDUJHW�HOHYDWLRQ�LV�H[FHHGHG�DQG�WKDW�WKH
6HD�HOHYDWLRQ�ZRXOG�FRQWLQXH�WR�ULVH�DERYH�WKH�JRDO�RI������P�V�O���7KH�6HD
VDOLQLW\�ZRXOG�DOVR�FRQWLQXH�WR�LQFUHDVH�DERYH�WKH�JRDO�RI����SSW�
�
(DFK�RI�WKH�JUDSKV�SORWWHG�IURP�WKH�VDOLQLW\�PRGHO�UHVXOWV��LQFOXGLQJ����DQG
���LQ�FKDSWHU����FDQ�EH�XQGHUVWRRG�E\�QRWLQJ�WKDW�DOO�SXPS�LQ�IORZ��SXPS�RXW
IORZ��DQG�GUDLQDJH�LQIORZ�QXPEHUV�LQ�������DFUH�IHHW�SHU�\HDU�DUH�UHDG�IURP
WKH�OHIW�D[LV���7KH�FKDQJH�LQ�6DOWRQ�6HD�ZDWHU�VXUIDFH�HOHYDWLRQ�LV�UHDG�IURP
WKH�ULJKW�D[LV��DQG�WKH�SDVVDJH�RI�WLPH�LV�VKRZQ�DORQJ�WKH�ERWWRP�IURP���WR
����\HDUV���7KH�FKDQJLQJ�VDOLQLW\�FRQFHQWUDWLRQ�OLQH�LV�SORWWHG�ZLWK�D�VDOLQLW\
FRQFHQWUDWLRQ��SULQWHG�QXPEHU��LQ�SDUWV�SHU�WKRXVDQG�QHDU�WKH�EHJLQQLQJ
DQG�DW�WKH�HQG�RI�WKH�OLQH���

7KH�VDOLQLW\�FRQFHQWUDWLRQ�FDQ�DOVR�EH�FDOFXODWHG�IURP�WKH�IORZ�VFDOH�RQ�WKH
OHIW�E\�GLYLGLQJ�WRWDO�IORZ�LQ�������DFUH�IHHW�E\����������)RU�LQVWDQFH��LQ
ILJXUH�����WKH�VDOLQLW\�OLQH�EHJLQV�DW�DERXW���������RQ�WKH�IORZ�VFDOH���7KH
��������GLYLGHG�E\�������� �����ZKLFK�LQ�WKLV�FDVH�LV�FORVH�WR�WKH�QXPEHU���
SURYLGHG���7KH�FRQFHQWUDWLRQ�RI�RFHDQ�ZDWHU�VDOLQLW\�LV�DOVR�SURYLGHG�DW���
SSW�IRU�D�UHIHUHQFH�SRLQW�

3XPS�2XW���3XPS�,Q�$OWHUQDWLYHV³6DOLQLW\
0RGHO�5HVXOWV

7KH�SXPS�RXW�DQG�SXPS�LQ�DOWHUQDWLYHV�ZHUH�HYDOXDWHG�IRU�WKH�VDPH�WZR
GUDLQDJH�FRQGLWLRQV�RI�������PLOOLRQ�DFUH�IHHW��FXUUHQW�FRQGLWLRQV��DW�����SSW
DQG�ZDWHU�FRQVHUYDWLRQ�DW�����PLOOLRQ�DFUH�IHHW�DW�����SSW���8QGHU�WKHVH
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DOWHUQDWLYHV��WKH�SXPS�LQ�ZDV�EDODQFHG�ZLWK�WKH�SXPS�RXW�WR�PHHW�WKH
HOHYDWLRQ�WDUJHWV���7KH�SXPS�RXW�IRU�WKH�������PLOOLRQ�DFUH�IHHW�RI�GUDLQDJH
QHHGHG�WR�H[FHHG�WKH�SXPS�LQ�E\�DSSUR[LPDWHO\���������DFUH�IHHW�SHU�\HDU�WR
PHHW�WKH������IRRW�WDUJHW�HOHYDWLRQ���,I�WKH�SXPS�RXW�YROXPH�ZDV�LQFUHDVHG�
WKH�SXPS�LQ�QHHGHG�WR�EH�LQFUHDVHG�E\�WKH�VDPH�DPRXQW���

,Q�WKH�FRQVHUYDWLRQ�VFHQDULR��ILJXUH�����IRU�EDVHOLQH�FRQGLWLRQ��GUDLQDJH
DOUHDG\�UHGXFHG�WKH�LQIORZ�WR�WKH�6HD�E\���������DFUH�IHHW�SHU�\HDU�
WKHUHIRUH��WKH�SXPS�LQ�QHHGHG�WR�EH�DSSUR[LPDWHO\���������DFUH�IHHW�SHU�\HDU
PRUH�WKDQ�WKH�SXPS�RXW�IORZ�WR�PHHW�D�WDUJHW�HOHYDWLRQ�RI��������IHHW�LQ
����\HDUV��ILJXUH�������7KLV�LV�MXVW�VOLJKWO\�EHORZ�WKH������IRRW�WDUJHW
HOHYDWLRQ���

7KH�SXPS�RXW�DQG�SXPS�LQ�DOWHUQDWLYHV�FRYHUHG�RFHDQ�ZDWHU�H[FKDQJH�
ZDVWHZDWHU�SXPS�LQ�IURP�3RLQW�/RPD�QHDU�6DQ�'LHJR��+\SHULRQ�::73
QHDU�/RV�$QJOHV��DQG�<XPD��$UL]RQD��ZKLFK�ZRXOG�EH�ZDVWHZDWHU�IURP
7XFVRQ���7KH�FXUUHQW�HVWLPDWH�RI�ZDVWHZDWHU�DYDLODELOLW\�IURP�WKH�+\SHULRQ�
3RLQW�/RPD��DQG�<XPD�SODQWV�DUH���������DFUH�IHHW�SHU�\HDU�SOXV�
��������DFUH�IHHW�SHU�\HDU��DQG��������DFUH�IHHW�SHU�\HDU��7XFVRQ�RQO\��
UHVSHFWLYHO\���$�GLVFXVVLRQ�RI�QRQWULEXWDU\�JURXQGZDWHU�DYDLODELOLW\�LV
FRYHUHG�LQ�FKDSWHU���XQGHU�WKH�KHDGLQJ�§*URXQGZDWHU�IRU�WKH�6DOWRQ�6HD
5HVWRUDWLRQ�¨��&RORUDGR�5LYHU�VXUSOXV�IORZV�DUH�GLVFXVVHG�EULHIO\�LQ�FKDSWHU��
XQGHU�§3XPS�,Q�6RXUFHV�¨��

7KH�UHVXOWV�RI�HDFK�DOWHUQDWLYH�DUH�VXPPDUL]HG�LQ�WDEOH�����(DFK�VRXUFH�KDG�D
GLIIHUHQW�VDOLQLW\��ZLWK�WKH�3RLQW�/RPD�ZDWHU�KDYLQJ�D�VDOLQLW\�RI������SSW�
+\SHULRQªV�VDOLQLW\�EHLQJ�������SSW��DQG�WKH�<XPD�ZDWHU�EHLQJ�����SSW���,W
ZDV�IRXQG�WKDW�WKH�6HD�VDOLQLW\�ZDV�QRW�YHU\�VHQVLWLYH�WR�LQSXW�ZDWHU�VDOLQLW\
EHFDXVH�DOO�WKUHH�VRXUFHV�JDYH�DSSUR[LPDWHO\�WKH�VDPH�UHVXOWV��

7KH�WKUHH�IUHVKZDWHU�SXPS�LQ�VRXUFHV�RI�3RLQW�/RPD��+\SHULRQ��DQG�<XPD
KDG�VOLJKWO\�GLIIHUHQW�VDOLQLWLHV��ZKLFK�ZHUH�IRXQG�WR�EH�LQVLJQLILFDQW�LQ�WKH
VDOLQLW\�PRGHO�UHVXOWV���*UDSKV�DUH�SURYLGHG�LQ�ILJXUHV���������DQG����IRU�HDFK
ZDWHU�VRXUFH���7KH�SULPDU\�JRDO�ZDV�WR�PHHW�WKH�6HD�WDUJHW�RI����SSW�LQ
���\HDUV�DIWHU�WKH�DOWHUQDWLYH�ZDV�DFWLYDWHG���(DFK�VRXUFH�ZRXOG�DFFRPSOLVK
WKLV�ZLWK�DQ�DQQXDO�SXPS�RXW�IORZ�UDWH�RI���������DFUH�IHHW�SHU�\HDU�DQG�D
SXPS�LQ�IORZ�UDWH�RI���������DFUH�IHHW�SHU�\HDU���$IWHU�WKH�6HD�UHDFKHV���
SSW��WKH�SXPSLQJ�FDQ�EH�UHGXFHG�WR�SXPS�RXW�RQO\�DW��������DFUH�IHHW�SHU
\HDU���%RWK�3RLQW�/RPD�DQG�+\SHULRQ�SXPSLQJ�FRXOG�EH�UHGXFHG�LQ�\HDU����
DQG�<XPD�SXPSLQJ�FRXOG�EH�UHGXFHG�LQ�\HDU����

7KH�ZDWHU�H[FKDQJHV�ZHUH�DOVR�HYDOXDWHG�IRU�PHHWLQJ�WKH�6HD�WDUJHW�RI
���SSW�LQ����\HDUV�IURP�LPSOHPHQWDWLRQ�RI�WKH�DOWHUQDWLYH���7KH�RFHDQ�SXPS�
LQ�VRXUFH�UHTXLUHG���������DFUH�IHHW�RI�DQQXDO�SXPS�RXW�DQG���������DFUH�
IHHW�RI�DQQXDO�SXPS�LQ��ZLWK�UHVXOWV�VKRZQ�LQ�ILJXUH������
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Table 5.&Pump-out/pump-in alternatives simulation results

Alternative
Salton Sea water elevation

(feet)
Salton Sea salinity

(ppt)
Pumping rates

(acre-feet per year)

Water source 15 years1 30 years2 100 years3 15 years1 30 years2 100 years3 In Out

1.346 million acre-feet of drainage to the Salton Sea at 2.8 ppt

Baseline -227 -226.9 -226.0 55,900 63,000 90,600 0 0

Ocean -230.7 -231.9 -232.3 40,700 37,000 35,400 600,000 700,000

Hyperion -230.6 -231.7 -232.1 38,900 35,200 37,600 153,000 250,000

Yuma -230.6 -231.7 -232.1 39,700 36,200 38,000 153,000 250,000

Point Loma -230.6 -231.7 -232.1 39,100 36,200 38,000 153,000 250,000

Ocean -230.6 -231.7 -231.9 44,800 40,400 39,800 303,000 400,000

Hyperion -230.6 -231.7 -231.9 45,000 39,300 38,000  73,000 170,000

Yuma -230.6 -231.7 -231.9 45,800 40,000 38,400  73,000 170,000

Point Loma -230.6 -231.7 -231.9 45,500 39,500 38,100  73,000 170,000

Pump-out -230.7 -231.7 -232.2 52,000 50,700 43,100 0 100,000

1.0 million acre-feet of drainage to the Salton Sea at 3.5 ppt

Baseline -240.5 -242.9 -241.1 91,600 114,300 153,400 0 0

Yuma -232.9 -234.2 -233.3 47,100 39,700 39,700 405,000 205,000

1 The values are taken from the 24th year of the simulation to represent 15 years after implementation of the alternative.
2 The values are taken from the 39th year of the simulation to represent 30 years after implementation of the alternative.
3 The values represent the final year of the simulation.  It was assumed that quantities of pump-out and pump-in using

ocean water would not change, based on the ocean source.  The ocean salinity used was 35 ppt.  If an ocean source less
than 35 ppt could be found and used as the pump-in source, the flows could be reduced slightly.  This was not evaluated
because no source had been identified.  This alternative required 700,000 acre-feet per year of pump-out from the Sea and
600,000 acre-feet per year of pump-in ocean water.  The results graph is shown at the end of this chapter.  The graph covers
the water source and discharge locations of Camp Pendleton, Hyperion, and the Gulf of California.  Larger pump-out/pump-in
quantities would be needed under the conservation alternative.

7KH�VRXUFHV�ZHUH�WKH�VDPH�DV�GHVFULEHG�DERYH���7KH�IUHVK�ZDWHU�VRXUFHV�IURP
3RLQW�/RPD��+\SHULRQ��DQG�<XPD�UHTXLUHG���������DFUH�IHHW�RI�DQQXDO
SXPS�RXW�DQG��������DFUH�IHHW�RI�DQQXDO�SXPS�LQ�WR�PHHW�WKH����\HDU�JRDO�RI
���SSW���3RLQW�/RPD��+\SHULRQ��DQG�<XPD�SXPS�RXW�ZDV�UHGXFHG�WR
�������DFUH�IHHW��DQG�WKH�SXPS�LQ�ZDV�VWRSSHG�LQ�\HDU������(DFK�DOWHUQDWLYH
6HD�VDOLQLW\�VWD\HG�EHORZ����SSW�GXULQJ�WKH�UHPDLQLQJ����\HDUV�RI
VLPXODWLRQ��ZKLFK�LV�EHORZ�WKH�WDUJHW�RI����SSW���7KH�PRGHO�RXWSXW�JUDSKV�DUH
FRQWDLQHG�LQ�ILJXUHV���������DQG����

$OWHUQDWLYH�����ILJXUH�����UHSUHVHQWV�D�SXPS�RXW�RQO\�DOWHUQDWLYH�ZLWK
������PLOOLRQ�DFUH�IHHW�RI�GUDLQDJH�DQQXDOO\����7KH�VDOLQLW\�LQLWLDOO\�LQFUHDVHV
WR����DQG�HYHQWXDOO\�UHDFKHV������SSW���%XW�WKLV�GRHV�QRW�PHHW�WKH�FULWHULD�RI
���SSW�

7KH�ZDWHU�FRQVHUYDWLRQ�DOWHUQDWLYH�ZDV�DOVR�HYDOXDWHG�WR�PHHW�WKH����SSW
WDUJHW�LQ����\HDUV�DIWHU�LPSOHPHQWDWLRQ��ILJXUH�������7KH�UHTXLUHG�SXPS�RXW
IRU�WKH�<XPD�ZDWHU�VRXUFH�ZDV���������DFUH�IHHW��DQG�WKH�SXPS�LQ�ZDV�
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��������DFUH�IHHW�DQQXDOO\���7KH�SXPS�RXW�DQG�SXPS�LQ�FRXOG�EH�UHGXFHG�WR
��������DFUH�IHHW�DQG���������DFUH�IHHW�LQ�\HDU����WR�PDLQWDLQ�WKH�6HD�EHORZ
WKH����SSW�WDUJHW��UHVSHFWLYHO\���7KH�3RLQW�/RPD�DQG�+\SHULRQ�VRXUFHV�ZRXOG
PHHW�WKH�WDUJHW�DW�WKH�VDPH�IORZV�DQG�DUH�QRW�VKRZQ�LQ�WKH�WDEOH���7KH�<XPD
JUDSK�LV�LQ�ILJXUH������

'HVLJQHUV�VWXGLHG�VHYHUDO�SXPS�RXW�RQO\�DOWHUQDWLYHV���$OO�RI�WKHVH
DOWHUQDWLYHV�SXPSHG�RXW�DW�SDUWLFXODU�IORZ�UDWHV�IRU�WKH�ILUVW����\HDUV�DIWHU
FRQVWUXFWLRQ�DQG�WKHQ�FRQWLQXHG�SXPSLQJ�DW���������DFUH�IHHW�SHU�\HDU���7KH
DOWHUQDWLYH�WKDW�ZDV�FKRVHQ�IRU�FRVW�SXPSHG�RXW�DW�D�VWHDG\�UDWH�RI
��������DFUH�IHHW�SHU�\HDU���7KH�UHDGHU�VKRXOG�QRWH�WKDW�VRPH�VDOLQLW\�YDOXHV
H[FHHG����SSW���7KH�PRGHO�LQGLFDWHV�WKDW�WKH�WDUJHW�HOHYDWLRQ�ZRXOG�EH�PHW
DQG�WKDW�VDOLQLW\�ZRXOG�UHDFK����SSW�LQ����\HDUV��ZKLFK�LV���SSW�DERYH�WKH
���SSW�WDUJHW��ILJXUH�������

'LNHG�,PSRXQGPHQW�$OWHUQDWLYHV³6DOLQLW\
0RGHO�5HVXOWV

7KH�PRGHO�KDG�VRPH�UHVWULFWLRQV�UHJDUGLQJ�WKH�GLNHG�DOWHUQDWLYHV�GXH�WR�WKH
ZD\�WKH�ZRUNVKHHWV�ZHUH�GHYHORSHG���7KH�LPSRXQGPHQW�VXUIDFH�DUHDV�GLG
QRW�ILW�WKH�VSHFLILF�DOWHUQDWLYHV�LQ�WKH������UHSRUW���$SSUR[LPDWLRQV�ZHUH
PDGH�WR�GHPRQVWUDWH�LI�WKH�DOWHUQDWLYHV�ZRXOG�PHHW�WKH�DFFHSWDQFH�FULWHULD���

7KH�VSHFLILF�HYDSRUDWLRQ�SRQG�VLPXODWLRQ�UHVXOWV�DUH�VKRZQ�LQ�WDEOH�����7KH
���VTXDUH�PLOH�HYDSRUDWLRQ�SRQG�ZLWK�SXPS�RXW�WR�3DOHQ�'U\�/DNH�RU�VRPH
RWKHU�HYDSRUDWLRQ�SRQG�KDG�WR�EH�HVWLPDWHG��VLQFH�WKH�PRGHO�ZDV�QRW�VHW�XS
IRU�SXPS�RXW�FRQGLWLRQV�ZLWK�HYDSRUDWLRQ�SRQGV���:LWKRXW�WKH�SXPS�RXW��WKLV
DOWHUQDWLYH�ZRXOG�H[FHHG�WKH�HOHYDWLRQ�FULWHULD��DQG�WKH�VDOLQLW\�ZRXOG�QRW�EH
UHGXFHG�WR�WKH�VHOHFWHG�WDUJHWV��ILJXUH�������7KH�PRGHO�KDG�WKH�FDSDELOLW\�WR
DFFHSW�SXPS�LQ�ZDWHU�EXW�GLG�QRW�SURYLGH�IRU�SXPSLQJ�RXW���$ERXW
�������DFUH�IHHW�ZHUH�LQSXW�DQG�KDG�VLJQLILFDQW�LPSURYHPHQWV�LQ�WKH�6HD
VDOLQLW\�RI���SSW�LQ����\HDUV��KRZHYHU��WKH�6HD�HOHYDWLRQ�ZDV�UDLVHG���IHHW�LQ
WKH�VDPH����\HDUV���(VWLPDWHV�IRU�WKH�����\HDU�UHVXOWV�ZHUH�EDVHG�RQ�WKH
SXPS�RXW�LQIRUPDWLRQ���7KH�HVWLPDWHG�UHVXOWV�DUH�VKRZQ�IRU��������DQG
��������DFUH�IHHW�RI�SXPSLQJ�RXW�WR�DQ�H[WHUQDO�HYDSRUDWLRQ�SRQG���,W�LV
HVWLPDWHG�WKDW�WKH���������DFUH�IHHW�RI�ZDWHU�SXPSHG�RXW�ZRXOG�PHHW�RU�EH
YHU\�FORVH�WR�WKH�HOHYDWLRQ�DQG�VDOLQLW\�JRDOV�LQ����\HDUV���7DEOH���VKRZV�WKDW
LW�ZRXOG�LQ�WKH�����\HDU�WLPHIUDPH�
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Table 6.&Diked impoundment alternatives simulation results

�
Alternative

Salton Sea water
elevation (feet)

Salton Sea salinity
(ppt)

Pumping rates
(acre-feet per year)

Surface
area 15 years 30 years 100 years 15 years 30 years 100 years  In Out

1.346 million acre-feet of drainage

30 -226.9 -226.5 -226.3 46.2 44.7 42.8    0 0

30 -224.6 -223.5 -222.9 43.3 41.7 41.9 65,000 0
130 -229 39.3    0  50,000
130 -232 35.8    0 100,000

48.3 -226.3 -225.9 -225.8 41.1 36.6 27.9     0 0

142.2 -226.7 -226.0 -223.5 16.1   9.5  8.7     0 0
6142.2 -226.9 -226.8 -224.9 35.0 35.0 35.0     0 0

1.0 million acre-feet of drainage

30 -239.6 -242.8 244.3 79.1 82.6 561.5 0 0

30 -231.9 -233.1 -233.6 60.4 61.2 56.2 200,000 0

48.3 -239.3 -241.2 -238.8 72.4 80.2 110.9 0 0

48.3 -225.6 -225.2 -229.3 45.0 41.2 38.0 2360,000 0

142.2 -239.0 -240.9 -241.5 22.5 10.6 8.8 0 0
3142.2 -239.1 -240.9 -241.5 35.0 35.0 35.0 0 0

142.2 -232.7 -233.6 -232.1 35.0 35.0 35.0 4175,000 0

1 Estimates of the final 100-year salinity based on data from other spreadsheet output.
2 Pump-in cut back to 280,000 acre-feet per year in year 41.
3 The model feature for pumping from the evaporation pond to the Salton Sea was activated.  The

pumping started in year 9 and averaged about 63,000 acre-feet per year to maintain the salinity at 35 ppt.
4 This pump-in is required to meet the elevation target.  It increases the volume of pump-back water to

maintain the Sea at 35 ppt.
5 This value is incorrect due to a model instability that occurs when the impoundment volume is calculated

as zero.
6 The salinity was held at 35 ppt using the model option for pump-back from the evaporation pond.  The

quantity ranged from 464,000 acre-feet to 84,000 acre-feet.

7KH�HYDSRUDWLRQ�SRQG�FRQWDLQLQJ������VTXDUH�PLOH�VXUIDFH�DUHD�ZDV�XVHG�WR
VLPXODWH�WKH�����DQG����VTXDUH�PLOH�DOWHUQDWLYHV���7KH�HOHYDWLRQ�WDUJHW�ZDV
H[FHHGHG�DQG�ZRXOG�EH�H[SHFWHG�WR�EH�H[FHHGHG�LQ�ERWK�WKH�����DQG
���VTXDUH�PLOH�HYDSRUDWLRQ�SRQGV�XQGHU�WKHVH�GUDLQDJH�FRQGLWLRQV���7KH
���VTXDUH�PLOH�SRQG�ZRXOG�EH�H[SHFWHG�WR�PHHW�WKH�VDOLQLW\�WDUJHW�LQ
���\HDUV�EXW�QRW�LQ����\HDUV��ILJXUH�������7KH����VTXDUH�PLOH�SRQG�DOWHUQDWLYH
PD\�PHHW�WKH�VDOLQLW\�WDUJHW�LQ����\HDUV�DQG�PRUH�WKDQ�PHHW�WKH����\HDU
WDUJHW���7KH�PRGHO�VLPXODWHG�WKH�6HD�VDOLQLW\�DW������SSW�LQ�����\HDUV�DIWHU
FRQVWUXFWLRQ�RI�WKH�GLNHV�IRU�WKH�LPSRXQGPHQWV���7KH�PRGHO�KDV�D�SXPS�EDFN
IHDWXUH�WKDW�DOORZHG�HYDSRUDWLRQ�SRQG�ZDWHU�WR�EH�SXPSHG�EDFN�WR�WKH�6HD�WR
SUHYHQW�WKH�6HD�VDOLQLW\�IURP�JRLQJ�EHORZ����SSW���7KH�6HD�HOHYDWLRQ�PD\�EH
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LQFUHDVHG�GXH�WR�VLJKWO\�ORZHU�HYDSRUDWLRQ�IURP�WKH�KLJKHU�VDOLQLW\�6HD���7KLV
LV�VKRZQ�LQ�WKH�������VTXDUH�PLOH�HYDSRUDWLRQ�SRQG�VLPXODWLRQ�UHVXOWV�

7KH�������VTXDUH�PLOH�HYDSRUDWLRQ�SRQG�PRGHO�VHWXS�ZDV�XVHG�WR�VLPXODWH
WKH�����VTXDUH�PLOH�DOWHUQDWLYH���7KH�VLPXODWLRQV�DJDLQ�VKRZ��ILJXUH�����WKDW
WKH�HOHYDWLRQ�WDUJHWV�ZRXOG�QRW�EH�PHW��KRZHYHU��WKH�VDOLQLW\�WDUJHW�ZDV
HDVLO\�PHW���7KH�VDOLQLW\�OHYHO�FRXOG�EH�DV�ORZ�DV����SSW�LQ����\HDUV���7KH
VHFRQG�OLQH�LQ�WKH�WDEOH�IRU�WKLV�VL]H�DUHD�VKRZV�WKDW�WKH�VDOLQLW\�FRXOG�EH
FRQWUROOHG�DW����SSW�ZLWK�WKH�SXPS�EDFN�RSWLRQ�RU�VRPH�RWKHU�PHDQV�RI
UHGXFLQJ�IORZ�WR�WKH�HYDSRUDWLRQ�SRQG���

,W�LV�H[SHFWHG�WKDW�ZDWHU�FRQVHUYDWLRQ�DFWLYLWLHV�LQ�WKH�6DOWRQ�6HD�GUDLQDJH
DUHD�ZLOO�WDNH�SODFH�DQG�UHGXFH�WKH�IORZ�WR�WKH�6HD�E\���������DFUH�IHHW�SHU
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Figure 19.—Baseline conditions, no pump-out or pump-in with 1.346-million-acre-foot
drainage inflow at 2.8 ppt.
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Figure 20.—Alternative 1 water exchange from Camp Pendleton—700,000-acre-foot pump-
out with 600,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 21.—Alternative 4 water exchange from Point Loma at 1.75 ppt—250,000-acre-foot pump-
out with 153,000-acre-foot replacement with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 22.—Alternative 5 water exchange from Hyperion at 0.925 ppt—250,000-acre-foot pump-
out with 153,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 23.—Alternative 6 water exchange from Yuma at 4 ppt—250,000-acre-foot pump-out
with 153,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 24.—Alternative 11 water exchange at Camp Pendleton at 35 ppt—400,000-acre-foot
pump-out with 303,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 25.—Alternative 14 water exchange at Point Loma at 1.75 ppt—170,000-acre-foot pump-
out with 73,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 26.—Alternative 15 water exchange at Hyperion at 0.925 ppt—170,000-acre-foot pump-
out with 73,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 27.—Alternative 16 water exchange at Yuma at 4 ppt—170,000-acre-foot pump-out with
73,000-acre-foot pump-in with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 28.—Alternative 21 water exchange with pump-out only—100,000-acre-foot pump-
out with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 29.—Conservation baseline 1.0-million-acre-foot drainage inflow at 3.5 ppt.
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Figure 30.—Alternative 23 water exchange with conservation—205,000-acre-foot pump-out
with 405,000-acre-foot pump-in at 4 ppt with 1.0-million-acre-foot drainage inflow at 3.5 ppt.



0
100
200
300
400
500
600
700
800
900

1,000
1,100
1,200
1,300
1,400
1,500
1,600
1,700

0 10 20 30 40 50 60 70 80 90 100
Years

-278

-274

-270

-266

-262

-258

-254

-250

-246

-242

-238

-234

-230

-226

-222

E
le

va
tio

n 
(f

ee
t)

Salinity

Inflow (af/year)

Pump-in flow (af/year)

Ocean water salinity

Elevation

F
lo

w
 (

th
ou

sa
nd

 a
f/y

ea
r)

48.5 ppt 42.7 ppt

Figure 31.—Variable impoundment at 7.83-percent surface area or 30 square
miles with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 32.—48-square-mile impoundment; pump-back activated to maintain Sea at 35 ppt
with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 33.—142-square-mile impoundment; pump-back activated to maintain Sea at 35 ppt
with 1.346-million-acre-foot drainage inflow at 2.8 ppt.
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Figure 34.—Variable impoundment at 7.83-percent surface area or 30 square miles with
1.0-million-acre-foot drainage inflow at 3.5 ppt.
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Figure 35.—48-square-mile impoundment with water conservation with 1.0-million-acre-foot
drainage inflow at 3.5 ppt.

0

100

200

300

400

500

600

700

800

900

1,000

1,100

1,200

1,300

0 5 10 15 20 25 30 35 40 45 50
Years

-278

-274

-270

-266

-262

-258

-254

-250

-246

-242

-238

-234

-230

-226

-222

E
le

va
tio

n 
(f

ee
t)

Salinity

Inflow (af/year)

Pump-in flow (af/year)

Ocean water salinity

Elevation

F
lo

w
 (

th
ou

sa
nd

 a
f/y

ea
r)

52.6 ppt

35 ppt
35 ppt

Figure 36.—142-square-mile impoundment; pump-back to maintain Sea at 35 ppt with
1.0-million-acre-foot drainage inflow at 3.5 ppt.


