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7KLV�UHSRUW�ZDV�SUHSDUHG�SXUVXDQW�WR�WKH�&RORUDGR
5LYHU�%DVLQ�3URMHFW�$FW�RI�������3XEOLF�/DZ���������
7KH�DFW�GLUHFWV�WKH�6HFUHWDU\�RI�WKH�,QWHULRU�WR
�PDNH�UHSRUWV�DV�WR�WKH�DQQXDO�FRQVXPSWLYH�XVHV
DQG�ORVVHV�RI�ZDWHU�IURP�WKH�&RORUDGR�5LYHU�6\VWHP
DIWHU�HDFK�VXFFHVVLYH���\HDU�SHULRG��EHJLQQLQJ�ZLWK
WKH���\HDU�SHULRG�VWDUWLQJ�2FWREHU�����������������
6XFK�UHSRUWV�VKDOO�EH�SUHSDUHG�LQ�FRQVXOWDWLRQ�ZLWK
WKH�6WDWHV�RI�WKH�/RZHU�%DVLQ�LQGLYLGXDOO\�DQG�ZLWK
WKH�8SSHU�&RORUDGR�5LYHU�&RPPLVVLRQ�DQG�VKDOO�EH
WUDQVPLWWHG�WR�WKH�3UHVLGHQW��WKH�&RQJUHVV��DQG�WR
WKH�*RYHUQRUV�RI�HDFK�6WDWH�VLJQDWRU\�WR�WKH
&RORUDGR�5LYHU�&RPSDFW���

7KLV�UHSRUW�UHIOHFWV�WKH�'HSDUWPHQW�RI�WKH�,QWHULRU
V
EHVW�HVWLPDWH�RI�DFWXDO�FRQVXPSWLYH�XVHV�DQG�ORVVHV
ZLWKLQ�WKH�&RORUDGR�5LYHU�%DVLQ���7KH�UHOLDELOLW\�RI
WKH�HVWLPDWH�LV�DIIHFWHG�E\�WKH�DYDLODELOLW\�RI�GDWD
DQG�WKH�FXUUHQW�FDSDELOLWLHV�RI�GDWD�HYDOXDWLRQ��
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7KLV�UHSRUW�SUHVHQWV�HVWLPDWHV�RI�WKH�FRQVXPSWLYH
XVHV�DQG�ORVVHV�IURP�WKH�&RORUDGR�5LYHU�6\VWHP�IRU
HDFK�ZDWHU�\HDU�IURP������WKURXJK��������,W
LQFOXGHV�D�EUHDNGRZQ�RI�WKH�EHQHILFLDO�FRQVXPSWLYH
XVH�E\�PDMRU�W\SHV�RI�XVH��E\�PDMRU�WULEXWDU\
VWUHDPV��DQG��ZKHUH�SRVVLEOH��E\�LQGLYLGXDO�6WDWHV��
�
7KH�&RORUDGR�5LYHU�ULVHV�LQ�WKH�5RFN\�0RXQWDLQV�RI
&RORUDGR��IORZV�VRXWKZHVWHUO\�DERXW�������PLOHV�DQG
WHUPLQDWHV�LQ�WKH�*XOI�RI�&DOLIRUQLD���,WV�GUDLQDJH
DUHD�RI���������VTXDUH�PLOHV�LQ�WKLV�FRXQWU\
UHSUHVHQWV�RQH�ILIWHHQWK�WKH�DUHD�RI�WKH�8QLWHG
6WDWHV���,WV�ZDWHU�LV�XVHG�IRU�LUULJDWLRQ��PXQLFLSDO
DQG�LQGXVWULDO�SXUSRVHV��HOHFWULF�SRZHU�JHQHUDWLRQ�
PLQHUDO�DFWLYLWLHV��OLYHVWRFN��ILVK�DQG�ZLOGOLIH��DQG
UHFUHDWLRQ���/DUJH�DPRXQWV�DUH�H[SRUWHG�IURP�WKH
V\VWHP�WR�DGMRLQLQJ�DUHDV���7KH�IROORZLQJ�WDEOH
VXPPDUL]HV�DQQXDO�ZDWHU�XVH�IURP�WKH�V\VWHP�E\
EDVLQV�DQG�6WDWHV��LQFOXGLQJ�ZDWHU�XVH�VXSSOLHG�E\
JURXQG�ZDWHU�RYHUGUDIW���'LVWULEXWLRQ�RI�ZDWHU�XVH
E\�W\SHV�RI�XVH�IURP�WKH�YDULRXV�UHSRUWLQJ�DUHDV�LV
FRQWDLQHG�ZLWKLQ�WKH�ERG\�RI�WKH�UHSRUW��



Summary.--Colorado River System Uses and Losses Report, Public Law 90-537
Water use by states, basins, and tributaries1 (1981-1985)

(Units:  1,000 acre-feet)
                                                                                                                                                                                                                          
                                                                                                                                                                  Water year                                        
                                                                                                                                                                                                            Average
State and basin of use                                                              1981              1982              1983            1984             1985              1981-85  

Arizona 6,167 5,143 4,237 5,041 4,838 5,085 
Upper Basin (42) (40) (42) (44) (44) (42)
Lower Basin main stem (1,282) (1,127) (910) (999) (1,032) (1,070)
Lower Basin tributaries (4,843) (3,976) (3,285) (3,998) (3,762) (3,973)

California 4,839 4,349 3,953 4,679 4,710 4,506 
Lower Basin main stem (4,839) (4,349) (3,953) (4,679) (4,710) (4,506)

Colorado 2,086 2,106 1,920 1,865 1,994 1,994 
Upper Basin (2,086) (2,106) (1,920) (1,865) (1,994) (1,994)

Nevada 350 352 339 355 373 354 
Lower Basin main stem (109) (106) (92) (99) (103) (102)
Lower Basin tributaries (241) (246) (247) (256) (270) (252)

New Mexico 342 425 425 417 401 402 
Upper Basin (314) (399) (400) (394) (375) (377)
Lower Basin tributaries (28) (26) (25) (23) (26) (25)

Utah 782 746 718 762 879 777 
Upper Basin (666) (633) (596) (638) (755) (657)
Lower Basin tributaries (116) (113) (122) (124) (124) (120)

Wyoming 341 330 346 307 336 332 
Upper Basin (341) (330) (346) (307) (336) (332)

Other2 1,598 1,403 1,896 1,197 1,783 1,575 
Upper Basin Colorado River
  Storage Project reservoir 
  evaporation (541) (501) (614) (659) (645) (592)
Lower Basin main stem
  reservoir evaporation 
  and channel loss (1,057) (902) (1,282) (538) (1,138) (983)

Total--Colorado River System
Upper Basin 3,449 3,508 3,304 3,248 3,504 3,402 
Lower Basin main stem 6,230 5,582 4,955 5,777 5,845 5,678 
Lower Basin tributaries 5,228 4,361 3,679 4,401 4,182 4,370 
Other--Reservoir evaporation
  and channel loss  1,598 1,403 1,896 1,197 1,783 1,575 

16,505 14,854 13,834 14,623 15,314 15,025 

Water passing to Mexico 3,997 1,817 9,782 16,992 13,396 9,197 
Treaty (1,751) (1,495) (1,646) (1,694) (1,671) (1,652)
Minutes 218, 241, and 242 (131) (146) (166) (138) (131) (142)
Excess release (2,115) (176) (7,970) (15,160) (11,594) (7,403)

Total--Colorado River System 
and water passing to Mexico 20,502 16,671 23,616 31,615 28,710 24,222

                                                                                                                                                                           
     1 Onsite consumptive uses and losses; includes water uses satisfied by ground-water overdraft (from tables C-2 through C-6 and LC-3).
     2 Represents main stem reservoir evaporation in the Upper Basin and main stem reservoir evaporation and channel loss below Lee Ferry
in the Lower Basin.
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6WRFNSRQG�(YDSRUDWLRQ�DQG�/LYHVWRFN � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����
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��7ULEXWDULHV����������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��LY
&������'UDLQDJH�$UHD�RI�WKH�&RORUDGR�5LYHU�6\VWHP��$UHD�:LWKLQ
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&������6XPPDU\�RI�(VWLPDWHG�:DWHU�8VH�E\�6WDWHV�
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Consumptive Uses and Losses

INTRODUCTION�
�
7KH�&RORUDGR�5LYHU�6\VWHP�LV�FRPSRVHG
RI�SRUWLRQV�RI�VHYHQ�6WDWHV��$UL]RQD�
&DOLIRUQLD��&RORUDGR��1HYDGD��1HZ
0H[LFR��8WDK��DQG�:\RPLQJ��,W�KDV�D
GUDLQDJH�DUHD�RI�DERXW���������VTXDUH
PLOHV�DQG�UHSUHVHQWV�DERXW�RQH�ILIWHHQWK
WKH�DUHD�RI�WKH�8QLWHG�6WDWHV���

7KLV�UHSRUW�LQFRUSRUDWHV�DQQXDO
HVWLPDWHV�RI�FRQVXPSWLYH�XVHV�DQG�ORVVHV
RI�ZDWHU�IURP�WKH�V\VWHP�IURP�����
WKURXJK��������:KHUHYHU�DYDLODEOH�
ZDWHU�XVH�UHSRUWV�SUHSDUHG�LQ
DFFRUGDQFH�ZLWK�OHJDO�UHTXLUHPHQWV
FRQFHUQLQJ�WKH�RSHUDWLRQ�RI�WKH�&RORUDGR
5LYHU�ZHUH�XWLOL]HG���%DVH�GDWD�QHHGHG�WR
HVWLPDWH�RQVLWH�FRQVXPSWLYH�XVHV�ZHUH
WDNHQ�ODUJHO\�IURP�H[LVWLQJ�UHSRUWV�DQG
VWXGLHV�DQG�IURP�RQJRLQJ�SURJUDPV��
:KHUH�FXUUHQW�GDWD�ZHUH�QRW�DYDLODEOH�
HVWLPDWHG�YDOXHV�ZHUH�GHYHORSHG�E\
YDULRXV�WHFKQLTXHV�DQG�UHDVRQHG
MXGJPHQW���

,Q�JHQHUDO��PHWKRGRORJ\�IROORZHG�WKH
WHFKQLTXHV�QRUPDOO\�XVHG�ZLWKLQ�WKH
V\VWHP�IRU�HVWLPDWLQJ�ZDWHU�XVH���

1RWKLQJ�LQ�WKLV�UHSRUW�LV�LQWHQGHG�WR
LQWHUSUHW�WKH�SURYLVLRQV�RI�WKH�&RORUDGR
5LYHU�&RPSDFW�����6WDW���������WKH
8SSHU�&RORUDGR�5LYHU�%DVLQ�&RPSDFW
����6WDW�������WKH�:DWHU�7UHDW\�RI�����
ZLWK�WKH�8QLWHG�0H[LFDQ�6WDWHV��7UHDW\
6HULHV���������6WDW���������WKH�GHFUHH
HQWHUHG�E\�WKH�6XSUHPH�&RXUW�RI�WKH
8QLWHG�6WDWHV�LQ�$UL]RQD�YV��&DOLIRUQLD�
HW�DO�������8�6��������WKH�%RXOGHU�&DQ\RQ
3URMHFW�$FW�����6WDW���������WKH�%RXOGHU
&DQ\RQ�3URMHFW�$GMXVWPHQW�$FW�����6WDW�
��������8�6�&�����D���WKH�&RORUDGR�5LYHU
6WRUDJH�3URMHFW�$FW������6WDW���������
8�6�&��������RU�WKH�&RORUDGR�5LYHU�%DVLQ
3URMHFW�$FW�
����6WDW����������8�6�&���������

AUTHORITY�
�
7KH�DXWKRULW\�IRU�WKLV�UHSRUW�LV�FRQWDLQHG
LQ�3XEOLF�/DZ���������WKH�&RORUDGR�5LYHU
%DVLQ�3URMHFW�$FW�RI��������7LWOH�9,�
6HFWLRQ�����E�����RI�WKH�DFW�UHDGV�DV
IROORZV��
�

�E���7KH�6HFUHWDU\�LV�GLUHFWHG�WR��
�

�����0DNH�UHSRUWV�DV�WR�WKH�DQQXDO
FRQVXPSWLYH�XVHV�DQG�ORVVHV�RI�ZDWHU
IURP�WKH�&RORUDGR�5LYHU�6\VWHP�DIWHU
HDFK�VXFFHVVLYH���\HDU�SHULRG��EHJLQQLQJ
ZLWK�WKH���\HDU�SHULRG�VWDUWLQJ�2FWREHU
����������6XFK�UHSRUWV�VKDOO�LQFOXGH�D
GHWDLOHG�EUHDN�GRZQ�RI�WKH�EHQHILFLDO
FRQVXPSWLYH�XVH�RI�ZDWHU�RQ�D
6WDWH�E\�6WDWH�EDVLV���6SHFLILF�ILJXUHV�RQ
TXDQWLWLHV�FRQVXPSWLYHO\�XVHG�IURP�WKH
PDMRU�WULEXWDU\�VWUHDPV�IORZLQJ�LQWR�WKH
&RORUDGR�5LYHU�VKDOO�DOVR�EH�LQFOXGHG�RQ
D�6WDWH�E\�6WDWH�EDVLV���6XFK�UHSRUWV
VKDOO�EH�SUHSDUHG�LQ�FRQVXOWDWLRQ�ZLWK
WKH�6WDWHV�RI�WKH�/RZHU�%DVLQ
LQGLYLGXDOO\�DQG�ZLWK�WKH�8SSHU
&RORUDGR�5LYHU�&RPPLVVLRQ��DQG�VKDOO�EH
WUDQVPLWWHG�WR�WKH�3UHVLGHQW��WKH
&RQJUHVV��DQG�WR�WKH�*RYHUQRUV�RI�HDFK
6WDWH�VLJQDWRU\�WR�WKH�&RORUDGR�5LYHU
&RPSDFW��
�

PLAN OF STUDY��

1R�SODQ�RI�VWXG\�ZDV�VXEPLWWHG�IRU�WKLV
UHSRUW���7KH�VDPH�SURFHGXUHV�DV�ZHUH
RXWOLQHG�LQ�WKH�SUHYLRXV���\HDU�SODQ�RI
VWXG\�ZHUH�XVHG�LQ�SUHSDULQJ�WKLV�UHSRUW�

�
STUDY REPORTING AREAS�

7KH�HVWLPDWHG�GUDLQDJH�DUHD�RI�WKH
&RORUDGR�5LYHU�6\VWHP�LQ�WKH�8QLWHG
6WDWHV�LV�DERXW���������VTXDUH�PLOHV���



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

7KH�ULYHU�RULJLQDWHV�LQ�WKH�5RFN\
0RXQWDLQV�RI�&RORUDGR�DQG�:\RPLQJ�
IORZV�VRXWKZHVW�DERXW�������PLOHV��DQG
WHUPLQDWHV�LQ�WKH�*XOI�RI�&DOLIRUQLD���7KH
V\VWHP�FRQVLVWV�RI�SRUWLRQV�RI�VHYHQ
6WDWHV���$UL]RQD��&DOLIRUQLD��&RORUDGR�
1HZ�0H[LFR��1HYDGD��8WDK��DQG
:\RPLQJ���7KH�GUDLQDJH�DUHD�ZDV
GLYLGHG�LQWR�QLQH�VXEEDVLQV�IRU�WKH
SXUSRVH�RI�WKLV�UHSRUW��

7KH�&RORUDGR�5LYHU�&RPSDFW��VLJQHG
1RYHPEHU�����������ZDV�HVWDEOLVKHG
EHFDXVH�WKH�8SSHU�%DVLQ�6WDWHV�ZHUH
FRQFHUQHG�WKDW�DQ\�VWRUDJH�RQ�WKH�ULYHU
ZRXOG�EH�SXW�WR�XVH�PRUH�UDSLGO\�E\�WKH
/RZHU�%DVLQ�6WDWHV��WKXV�DOORZLQJ�WKHP
WR�FODLP�DSSURSULDWLYH�ULJKWV���7KH�8SSHU
%DVLQ�6WDWHV�ZDQWHG�SURYLVLRQV�IRU�WKHLU
IXWXUH�GHYHORSPHQW�

7KH�WHUP��8SSHU�%DVLQ�6WDWHV��UHIHUV�WR
WKH�6WDWHV�RI�&RORUDGR��1HZ�0H[LFR�
8WDK��DQG�:\RPLQJ����/RZHU�%DVLQ
6WDWHV��UHIHUV�WR�WKH�6WDWHV�RI�$UL]RQD�
&DOLIRUQLD��DQG�1HYDGD���+RZHYHU��WKH
8SSHU�&RORUDGR�5LYHU�%DVLQ�UHIHUV�WR�WKH
K\GURORJLF�ERXQGDULHV���/HH�)HUU\�LV�WKH
GLYLVLRQ�SRLQW�EHWZHHQ�WKH�8SSHU
&RORUDGR�5LYHU�%DVLQ�DQG�WKH�/RZHU
&RORUDGR�5LYHU�%DVLQ���7KHUHIRUH��WKH
K\GURORJLF�ERXQGDULHV�LQFOXGH�SRUWLRQV�RI
$UL]RQD�LQ�WKH�8SSHU�&RORUDGR�5LYHU
%DVLQV�DQG�SRUWLRQV�RI�8WDK�DQG�1HZ
0H[LFR�LQ�WKH�/RZHU�&RORUDGR�5LYHU
%DVLQ���+\GURORJLF�ERXQGDULHV�DUH�VKRZQ
RQ�WKH�PDS�RQ�SDJH�LL�

7KH�PDMRU�WULEXWDU\�VWUHDPV�VHOHFWHG�DV
UHSRUWLQJ�DUHDV�LQ�WKH�8SSHU�&RORUDGR
5LYHU�%DVLQ�DUH���*UHHQ�5LYHU��:\RPLQJ�
&RORUDGR��8WDK���8SSHU�0DLQ�6WHP
�&RORUDGR��8WDK���DQG�6DQ�-XDQ�&RORUDGR
�&RORUDGR��1HZ�0H[LFR��8WDK��$UL]RQD���
�

)LYH�WULEXWDU\�DUHDV�LQ�DGGLWLRQ�WR�WKH
PDLQ�VWHP�ZHUH�VHOHFWHG�LQ�WKH�/RZHU
&RORUDGR�5LYHU�%DVLQ���/LWWOH�&RORUDGR
5LYHU��$UL]RQD��1HZ�0H[LFR���9LUJLQ
5LYHU��8WDK��$UL]RQD���0XGG\�5LYHU
�1HYDGD���%LOO�:LOOLDPV�5LYHU��$UL]RQD��
*LOD�5LYHU��$UL]RQD��1HZ�0H[LFR���DQG
UHPDLQLQJ�DUHDV�LQ�$UL]RQD��1HYDGD��DQG
8WDK���7KH�RXWIORZ�SRLQW�DQG�GUDLQDJH
DUHD�IRU�HDFK�LV�VKRZQ�LQ�WDEOH�&�����7KH
ERXQGDULHV�RI�WKH�UHSRUWLQJ�DUHDV�DUH
VKRZQ�RQ�WKH�PDS�RQ�SDJH�LL���$�EULHI
GHVFULSWLRQ�RI�HDFK�UHSRUWLQJ�DUHD
IROORZV��
�

Upper Colorado River Basin�
�
Green River,
Wyoming-Colorado-Utah

7KH�*UHHQ�5LYHU�UHSRUWLQJ�DUHD
FRPSULVHV�DERXW��������VTXDUH�PLOHV�LQ
VRXWKZHVWHUQ�:\RPLQJ��QRUWKZHVWHUQ
&RORUDGR��DQG�QRUWKHDVWHUQ�DQG
HDVW�FHQWUDO�8WDK��
�
3ULQFLSDO�WULEXWDULHV�RI�WKH�*UHHQ�5LYHU
DUH�%ODFNV�)RUN��1HZ�)RUN��DQG�%LJ
6DQG\�&UHHN�LQ�VRXWKZHVWHUQ�:\RPLQJ�
<DPSD�DQG�:KLWH�5LYHUV�RQ�WKH�ZHVWHUQ
VORSH�RI�WKH�&RQWLQHQWDO�'LYLGH�LQ
QRUWKZHVWHUQ�&RORUDGR��DQG�WKH�3ULFH�
'XFKHVQH��DQG�6DQ�5DIDHO�5LYHUV�LQ
HDVWHUQ�8WDK���7KHVH�VWUHDPV�DUH�IHG�E\
QXPHURXV�KHDGZDWHU�ODNHV��
�
7KH�ODUJHVW�WRZQV�LQ�WKH�UHSRUWLQJ�DUHD
DUH�5RFN�6SULQJV�DQG�*UHHQ�5LYHU�LQ
:\RPLQJ��9HUQDO�DQG�3ULFH�LQ�8WDK��DQG
&UDLJ��6WHDPERDW�6SULQJV��DQG�0HHNHU
LQ�&RORUDGR�

0LQHUDO�SURGXFWLRQ�LV�WKH�PDMRU
LQGXVWU\���2LO�DQG�QDWXUDO�JDV�DUH�RI
SULPDU\�LPSRUWDQFH��DV�DUH�FRDO�
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JLOVRQLWH��DVSKDOW��DQG�WURQD��VRGD�DVK��
7KHUPDO�HOHFWULF�SRZHU�SURGXFWLRQ�LV
EHFRPLQJ�DQ�LQFUHDVLQJO\�LPSRUWDQW
LQGXVWU\��
�
$JULFXOWXUH�UDQNV�QHDU�PLQHUDO�SURGXF�
WLRQ�LQ�LPSRUWDQFH�WR�WKH�ORFDO�HFRQRP\��
$JULFXOWXUDO�GHYHORSPHQW�LV�FHQWHUHG
DURXQG�OLYHVWRFN�SURGXFWLRQ��SULPDULO\
EHHI�FDWWOH�DQG�VKHHS���%HFDXVH�RI�D�VKRUW
JURZLQJ�VHDVRQ��FURS�SURGXFWLRQ�LV
OLPLWHG�ODUJHO\�WR�VPDOO�JUDLQ��KD\��DQG
SDVWXUH���7KHVH�FURSV�DUH�XVHG�DV�ZLQWHU
OLYHVWRFN�IHHG�DQG�FRPSOHPHQW�WKH�YDVW
DUHDV�RI�SXEOLF�JUD]LQJ�ODQGV��
�
,UULJDWLRQ�FRQVXPSWLYH�XVH�DFFRXQWV�IRU
DERXW����SHUFHQW�RI�WKH�WRWDO�ZDWHU�XVH�LQ
WKH�*UHHQ�5LYHU�UHSRUWLQJ�DUHD�H[FOXVLYH
RI�DQ\�VKDUH�RI�PDLQ�VWHP�HYDSRUDWLRQ��
1HDUO\���������DFUHV�RI�ODQG�DUH
LUULJDWHG�LQ�DQ�DYHUDJH�\HDU���/DUJH
H[SRUWV�RI�ZDWHU�DUH�PDGH�WR�WKH�*UHDW
%DVLQ�LQ�8WDK���

Upper Main Stem, 
Colorado-Utah

7KH�8SSHU�0DLQ�6WHP�UHSRUWLQJ�DUHD�LV
GUDLQHG�E\�WKH�&RORUDGR�5LYHU�DQG�LWV
WULEXWDULHV�DERYH�WKH�PRXWK�RI�WKH�*UHHQ
5LYHU���3ULQFLSDO�WULEXWDULHV�DUH�WKH
5RDULQJ�)RUN��*XQQLVRQ��DQG�WKH�'RORUHV
5LYHUV���7KH�8SSHU�0DLQ�6WHP�UHSRUWLQJ
DUHD�FRQVLVWV�RI��������VTXDUH�PLOHV�
ZLWK�DERXW����SHUFHQW�RI�WKH�DUHD�LQ
&RORUDGR�DQG�WKH�UHPDLQGHU�LQ�8WDK��
�
*UDQG�-XQFWLRQ��0RQWURVH��DQG
*OHQZRRG�6SULQJV�DUH�WKH�SULQFLSDO�
WRZQV�LQ�WKH�&RORUDGR�SRUWLRQ�RI�WKH
XSSHU�PDLQ�VWHP�RI�WKH�&RORUDGR�5LYHU��
0RDE�LV�WKH�RQO\�PDMRU�FRPPXQLW\�LQ�WKH
8WDK�SRUWLRQ�RI�WKH�XSSHU�PDLQ�VWHP�RI
WKH�&RORUDGR�5LYHU��

0LQHUDO�SURGXFWLRQ�LV�WKH�SUHGRPLQDQW
LQGXVWU\���7KLV�DUHD�LV�WKH�1DWLRQ
V�FKLHI
VRXUFH�RI�PRO\EGHQXP�DQG�LV�D�PDMRU
VRXUFH�RI�YDQDGLXP��XUDQLXP��OHDG��]LQF�
FRDO��DQG�JLOVRQLWH���2Q�WKH�8SSHU�0DLQ
6WHP�UHSRUWLQJ�DUHD��DV�LQ�WKDW�RI�WKH
*UHHQ�5LYHU��DJULFXOWXUH�FHQWHUV�DURXQG
SURGXFWLRQ�RI�OLYHVWRFN�ZKLFK�IHHGV�RQ
LUULJDWHG�ODQGV�WR�FRPSOHPHQW�WKH�ODUJH
DUHDV�RI�UDQJHODQG���6RPHZKDW�PRUH
GLYHUVLILFDWLRQ�RI�FURSV�RFFXU�LQ�WKH
8SSHU�0DLQ�6WHP��KRZHYHU��ZLWK�VRPH
PDMRU�ODQG�DUHDV�GHYRWHG�WR�FRUQ��EHDQV�
SRWDWRHV��WDEOH�YHJHWDEOHV��DQG�IUXLW��
7KLV�GLYHUVLILFDWLRQ�LV�PDGH�SRVVLEOH�E\
FOLPDWLF�DQG�WRSRJUDSKLF�FRQGLWLRQV�WKDW
FUHDWH�IDYRUDEOH�DLU�GUDLQDJH�DQG
PLQLPL]H�IURVW�GDPDJH��
�
,UULJDWLRQ�FRQVXPSWLYH�XVH�DFFRXQWV�IRU
DERXW����SHUFHQW�RI�WKH�ZDWHU�XVH�LQ�WKH
8SSHU�0DLQ�6WHP�UHSRUWLQJ�DUHD
H[FOXVLYH�RI�DQ\�VKDUH�RI�PDLQ�VWHP
HYDSRUDWLRQ���,Q�DQ�DYHUDJH�\HDU�DERXW
��������DFUHV�RI�ODQG�DUH�LUULJDWHG���

$�FRQVLGHUDEOH�DPRXQW�����SHUFHQW��RI
ZDWHU�LV�H[SRUWHG�WR�VHUYH�DJULFXOWXUDO
DQG�PXQLFLSDO�QHHGV�RQ�WKH�HDVWHUQ�VORSH
RI�WKH�&RQWLQHQWDO�'LYLGH�LQ�&RORUDGR��
�
��
San Juan-Colorado,
Colorado-New Mexico-Utah-
Arizona

7KH�6DQ�-XDQ�UHSRUWLQJ�DUHD�LV�GUDLQHG
E\�WKH�&RORUDGR�5LYHU�DQG�LWV�WULEXWDULHV
EHORZ�WKH�PRXWK�RI�WKH�*UHHQ�5LYHU�DQG
DERYH�/HH�)HUU\��$UL]RQD���7KH�ODUJHVW�RI
WKH�WULEXWDU\�VWUHDP�LV�WKH�6DQ�-XDQ
5LYHU�ZKLFK�KHDGV�RQ�WKH�ZHVWHUQ�VORSH
RI�WKH�&RQWLQHQWDO�'LYLGH�LQ�VRXWK�
ZHVWHUQ�&RORUDGR���3ULQFLSDO�WULEXWDULHV
RI�WKH�6DQ�-XDQ�5LYHU�DUH�WKH�1DYDMR��
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3LHGUD��/RV�3LQRV��$QLPDV��DQG�/D�3ODWD
5LYHUV���7KH�RWKHU�PDLQ�WULEXWDULHV�LQ
WKH�EDVLQ�DUH�WKH�'LUW\�'HYLO��(VFDODQWH�
DQG�3DULD�5LYHUV��ZKLFK�GUDLQ�D�SRUWLRQ
RI�WKH�HDVWHUQ�VORSH�RI�WKH�:DVDWFK
3ODWHDX�LQ�8WDK���7KH�UHSRUWLQJ�DUHD
LQFOXGHV�DERXW��������VTXDUH�PLOHV�LQ
SRUWLRQV�RI�8WDK��1HZ�0H[LFR��$UL]RQD�
DQG�&RORUDGR��
�
7KH�ODUJHVW�WRZQV�DUH�'XUDQJR�DQG
&RUWH]�LQ�&RORUDGR��0RQWLFHOOR�DQG
%ODQGLQJ�LQ�8WDK��)DUPLQJWRQ�LQ�1HZ
0H[LFR��DQG�3DJH�LQ�$UL]RQD���
��
0LQLQJ�DQG�DJULFXOWXUH�IRUP�WKH
HFRQRPLF�EDVH�IRU�WKH�6DQ�-XDQ�
&RORUDGR�UHSRUWLQJ�DUHD���7KH
DJULFXOWXUDO�GHYHORSPHQW�LV�VLPLODU�WR
WKDW�RI�WKH�8SSHU�0DLQ�6WHP�ZLWK�PRVW
RI�WKH�FURSODQG�GHYRWHG�WR�OLYHVWRFN�IHHGV
EXW�ZLWK�SURGXFWLRQ�RI�GLYHUVLILHG�PDUNHW
FURSV�RQ�ODQGV�ZLWK�IDYRUDEOH�DLU
GUDLQDJH��7KH�PDLQ�PDUNHW�FURSV�DUH
IUXLW��YHJHWDEOHV��DQG�GU\�EHDQV���2LO�
QDWXUDO�JDV��DQG�FRDO�DUH�WKH�PRVW
LPSRUWDQW�PLQHUDOV�SURGXFHG���7KHUPDO
HOHFWULF�SRZHU�SURGXFWLRQ�LV�LQFUHDVLQJO\
LPSRUWDQW�WR�WKH�HFRQRP\�RI�WKH�DUHD��
�
,UULJDWLRQ�DFFRXQWV�IRU�WKH�ODUJHVW�XVH�RI
ZDWHU��DERXW����SHUFHQW�RI�WKH�6DQ�-XDQ
UHSRUWLQJ�DUHD�XVH�H[FOXVLYH�RI�DQ\�VKDUH
RI�PDLQ�VWHP�HYDSRUDWLRQ���$ERXW
��������DFUHV�RI�ODQG�DUH�LUULJDWHG�LQ�DQ
DYHUDJH�\HDU��

Lower Colorado River Basin�

Main Stem Below Lee Ferry,
Arizona-California-Nevada

7KH�&RORUDGR�5LYHU�KDV�D�OHQJWK�RI�RYHU
����PLOHV�DQG�D�GUDLQDJH�DUHD�RI

��������VTXDUH�PLOHV�ZLWKLQ�WKH�/RZHU
&RORUDGR�5LYHU�6\VWHP�LQ�WKH�8QLWHG
6WDWHV���7KH�GLYLGLQJ�SRLQW�EHWZHHQ�WKH
8SSHU�DQG�/RZHU�%DVLQ�LV�/HH�)HUU\��
'LYHUVLRQV�DUH�PDGH�DW�/DNH�0HDG�WR
WKH�UDSLGO\�H[SDQGLQJ�1RUWK�/DV�9HJDV�
/DV�9HJDV�+HQGHUVRQ�%RXOGHU�&LW\�DUHD
IRU�PXQLFLSDO�DQG�LQGXVWULDO�SXUSRVHV��
7KH�ULYHU�EHORZ�/DNH�0HDG�FRXUVHV
WKURXJK�FDQ\RQV�DQG�EURDG�DOOXYLDO
YDOOH\V�LQWHUVSHUVHG�ZLWK�ERUGHULQJ
JURXSV�RI�PRXQWDLQV���/DNHV�0RKDYH�DQG
+DYDVX�SURYLGH�IORRG�FRQWURO�DQG
UHJXODWRU\�VWRUDJH�EHORZ�/DNH�0HDG��
/DNH�+DYDVX�DOVR�SURYLGHV�D�IRUHED\�IRU
SXPSHG�GLYHUVLRQ�WR�WKH�&HQWUDO�$UL]RQD
3URMHFW��&$3��LQ�$UL]RQD�DQG�H[SRUW�WR
WKH�0HWURSROLWDQ�:DWHU�'LVWULFW�RI
6RXWKHUQ�&DOLIRUQLD���/DNH�0RKDYH
UHUHJXODWHV�+RRYHU�'DP�UHOHDVHV�IRU
SRZHU�SURGXFWLRQ�DQG�IRU�GHOLYHULHV�WR
0H[LFR���/HVVHU�VWUXFWXUHV�GRZQVWUHDP
LQFOXGH�6HQDWRU�:DVK��/DJXQD�
+HDGJDWH�5RFN��3DOR�9HUGH��,PSHULDO�
DQG�0RUHORV�'DPV���6HQDWRU�:DVK�DQG
/DJXQD�'DPV�SURYLGH�YHU\�OLPLWHG
DPRXQWV�RI�UHUHJXODWLRQ�FDSDFLW\�ZKLOH
WKH�RWKHUV�DUH�XVHG�SULQFLSDOO\�IRU
GLYHUVLRQ��
�
'LYHUVLRQV�EHORZ�/DNH�0HDG�IRU�DJULFXO�
WXUH��PXQLFLSDO�DQG�LQGXVWULDO��SRZHU�
H[SRUW��DQG�RWKHU�SXUSRVHV�DUH�RI�WKH
PDJQLWXGH�RI���PLOOLRQ�DFUH�IHHW
DQQXDOO\���$�SRUWLRQ�RI�WKHVH�GLYHUVLRQV
LV�VDWLVILHG�IURP�XSVWUHDP�UHWXUQ�IORZV��
<XPD�DQG�/DNH�+DYDVX�&LW\�LQ�$UL]RQD
DQG�1HHGOHV�DQG�%O\WKH�LQ�&DOLIRUQLD�DUH
WKH�PDMRU�FLWLHV�DORQJ�WKH�PDLQ�VWHP
EHORZ�/DNH�0HDG���&XUUHQW�LUULJDWHG
ODQGV�DGMDFHQW�WR�WKH�PDLQ�VWHP�DUH
HVWLPDWHG�WR�FRYHU�DSSUR[LPDWHO\
��������DFUHV���
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Remaining Areas in
Arizona-Nevada-Utah

'HYHORSPHQW�DZD\�IURP�WKH�&RORUDGR
5LYHU�PDLQ�VWHP�LV�OLPLWHG�E\�WKH
DYDLODELOLW\�RI�ZDWHU�DQG�WKH�UXJJHG
WHUUDLQ���

0RVW�RI�WKH�LUULJDWHG�ODQGV�LQ�WKLV�DUHD
DUH�ORFDWHG�LQ�WKH�ORZHU�UHDFK�RI�WKH
9LUJLQ�5LYHU�DQG�/DV�9HJDV�9DOOH\�LQ
1HYDGD��RQ�.DQDE�&UHHN�LQ�$UL]RQD�DQG
8WDK��DQG�WKH�ORZHU�SRUWLRQV�RI�WKH�*LOD
DQG�%LOO�:LOOLDPV�5LYHUV�LQ�$UL]RQD��
5HSRUWLQJ�SHULRG�LUULJDWHG�ODQG�DYHUDJHG
DSSUR[LPDWHO\���������DFUHV���

1RUWK�/DV�9HJDV��/DV�9HJDV��+HQGHUVRQ�
DQG�%RXOGHU�&LW\�LQ�1HYDGD��DQG
.LQJPDQ�DQG�:LOOLDPV�LQ�$UL]RQD��DUH
WKH�OHDGLQJ�FLWLHV����
�
%RWK�WKH�UHPDLQLQJ�DUHDV�LQ�$UL]RQD�
1HYDGD�8WDK�DQG�WKH�PDLQ�VWHP�EHORZ
/HH�)HUU\��$UL]RQD�&DOLIRUQLD�1HYDGD
DUH�FRPELQHG�LQWR�RQH�VXEEDVLQ�
VXEEDVLQ���RQ�WKH�IURQWLVSLHFH�PDS��EXW
UHSRUWHG�VHSDUDWHO\�

Little Colorado River, 
Arizona-New Mexico

7KH�/LWWOH�&RORUDGR�5LYHU�GUDLQDJH�DUHD
RFFXSLHV�D�ODUJH�SDUW�RI�QRUWKHUQ�$UL]RQD
DQG�D�SRUWLRQ�RI�ZHVW�FHQWUDO
1HZ�0H[LFR���,W�RULJLQDWHV�RQ�WKH�QRUWK
VORSHV�RI�WKH�:KLWH�0RXQWDLQV�DERXW
���PLOHV�DERYH�6SULQJHUYLOOH��$UL]RQD��
7KH�ULYHU�KDV�D�PDLQ�VWHP�OHQJWK�RI�
DERXW�����PLOHV�DQG�MRLQV�WKH�&RORUDGR
5LYHU�RQ�WKH�HDVW�ERXQGDU\�RI�*UDQG
&DQ\RQ�1DWLRQDO�3DUN�DERXW����PLOHV
GRZQVWUHDP�IURP�*OHQ�&DQ\RQ�'DP��

$�VHULHV�RI�VDOLQH�VSULQJV�QHDU�WKH�PRXWK
RI�WKH�/LWWOH�&RORUDGR�5LYHU�SURGXFHV�DQ
HVWLPDWHG���������DFUH�IHHW�RI�ZDWHU
DQQXDOO\���7KH�8�6��*HRORJLFDO�6XUYH\
�86*6��JDXJLQJ�VWDWLRQ�QHDU�&DPHURQ�
$UL]RQD��LV�ORFDWHG�RQ�WKH�1DYDMR�,QGLDQ
5HVHUYDWLRQ�DERXW����PLOHV�XSVWUHDP
IURP�WKH�PRXWK���6WUHDPIORZ�LV
XQGHSHQGDEOH�DQG�HUUDWLF�DQG�LV�VXEMHFW
WR�IODVK�IORRGV�RI�FRQVLGHUDEOH
PDJQLWXGH���)ORZ�DW�WKH�JDXJLQJ�VWDWLRQ
GXULQJ�WKH���������SHULRG�YDULHG�IURP
�������DFUH�IHHW�LQ������WR
��������DFUH�IHHW�LQ�������2QO\�PLQRU
GHYHORSPHQW�RI�WKH�JURXQG�ZDWHU�KDV
RFFXUUHG�EHFDXVH�RI�ORZ�\LHOGV�DQG�SRRU
TXDOLW\���([FHVVLYH�HURVLRQ�DQG�VHGLPHQW
GHSRVLWLRQ�SODJXH�WKH�DUHD��

$JULFXOWXUH�LV�FRQFHQWUDWHG�DORQJ�WKH
PDLQ�VWHP�RI�WKH�/LWWOH�&RORUDGR�5LYHU�LQ
WKH�XSSHU�UHDFKHV�RI�WKH�ULYHU��RQ�6LOYHU
&UHHN��D�VRXWKHUQ�WULEXWDU\��DQG�RQ�WKH
=XQL�5LYHU�LQ�1HZ�0H[LFR���&XUUHQW
LUULJDWHG�ODQGV�LQ�WKH�EDVLQ�DUH
HVWLPDWHG�WR�DYHUDJH�DSSUR[LPDWHO\
�������DFUHV���,UULJDWHG�DFUHDJH�LQ�WKH
EDVLQ�LV�VXEMHFW�WR�YDULDWLRQ�EHFDXVH�RI
IUHTXHQW�ZDWHU�VKRUWDJHV�DQG�LQDGH�
TXDWH�VWRUDJH�IDFLOLWLHV���3RSXODWLRQ�LV
SUHGRPLQDWHO\�UXUDO�ZLWK�D�UHODWLYHO\
ODUJH�,QGLDQ�VHJPHQW���3ULQFLSDO�FLWLHV
LQFOXGH�)ODJVWDII��:LQVORZ��DQG
+ROEURRN�LQ�$UL]RQD��DQG�*DOOXS��=XQL�
DQG�3XHEOR�LQ�1HZ�0H[LFR���/HDGLQJ
LQGXVWULHV�LQFOXGH�WRXULVP��UHFUHDWLRQ�
PDQXIDFWXULQJ��PLQLQJ��DQG�IRUHVW
PDQDJHPHQW��
�
�
Virgin River, 
Arizona-Utah

7KH�9LUJLQ�5LYHU�RULJLQDWHV�LQ�ZHVWHUQ
.DQH�&RXQW\��8WDK���,W�IORZV�VRXWK�
ZHVWHUO\�WKURXJK�WKH�VRXWKZHVW�FRUQHU�RI�
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8WDK�DQG�WKH�QRUWKZHVWHUQ�FRUQHU�RI
$UL]RQD�DQG�HPSWLHV�LQWR�WKH�QRUWKHUQ
H[WUHPLW\�RI�WKH�2YHUWRQ�$UP�RI�/DNH
0HDG�LQ�1HYDGD���7KH�VHOHFWHG�RXWIORZ
SRLQW�LV�WKH�ORQJ�WHUP�86*6�JDXJLQJ
VWDWLRQ�DW�/LWWOHILHOG��$UL]RQD��ZKLFK�LV
DERXW����PLOHV�XSVWUHDP�IURP�/DNH
0HDG�DQG�DERXW����PLOHV�DERYH�WKH
$UL]RQD�1HYDGD�6WDWH�OLQH���7KH�ULYHU�LV
IHG�FKLHIO\�IURP�WULEXWDULHV�KHDGLQJ�LQ
WKH�VRXWKHUQ�KLJK�SODWHDXV�DQG
PRXQWDLQV�LQ�8WDK���6HYHUDO�VSULQJV
FRQWULEXWH�ZDWHU�WR�WKH�ULYHU�DW�D
UHODWLYHO\�XQLIRUP�UDWH���7KH�WZR�PRVW
VLJQLILFDQW�RI�WKHVH�VSULQJV�DUH�ORFDWHG
QHDU�/D9HUNLQ��8WDK��DQG�/LWWOHILHOG�
$UL]RQD��DQG�ERWK�DUH�KLJKO\�VDOLQH��
$JULFXOWXUDO�DQG�PXQLFLSDO�GHYHORS�
PHQWV�LQ�1HYDGD�EHORZ�WKH�VHOHFWHG
RXWIORZ�SRLQW�DUH�LQFOXGHG�LQ��UHPDLQLQJ
DUHDV���DV�VKRZQ�RQ�WKH�IURQWLVSLHFH
PDS��
�
7KH�PDMRU�LUULJDWHG�DUHDV�DUH�ORFDWHG�LQ
WKH�/D9HUNLQ�+XUULFDQH�6W��*HRUJH�
6DQWD�&ODUD�DUHDV�RI�:DVKLQJWRQ
&RXQW\��8WDK��DQG�LQ�WKH�/LWWOHILHOG�DUHD
RI�0RKDYH�&RXQW\��$UL]RQD���6PDOO
LUULJDWHG�DUHDV�DUH�VFDWWHUHG�WKURXJKRXW��
,UULJDWHG�ODQGV�ZHUH�HVWLPDWHG�WR
DYHUDJH�DSSUR[LPDWHO\��������DFUHV��
*URXQG�ZDWHU�KDV�EHHQ�GHYHORSHG�WR�D
OLPLWHG�GHJUHH��3RSXODWLRQ�LV�SUHGRP�
LQDWHO\�UXUDO�ZLWK�6W��*HRUJH��8WDK�
EHLQJ�WKH�SULQFLSDO�FLW\�LQ�WKH�EDVLQ��

�
Muddy River, 
Nevada

7KH�0XGG\�5LYHU��D�WULEXWDU\�RI�WKH
9LUJLQ�5LYHU�SULRU�WR�WKH�H[LVWHQFH�RI
/DNH�0HDG��RULJLQDWHV�IURP�ZDUP
VSULQJV�LQ�QRUWKHUQ�&ODUN�&RXQW\�
1HYDGD��DERXW����PLOHV�QRUWKZHVW�RI
*OHQGDOH���7KH�ULYHU�IORZV�VRXWKHDVWHUO\

IRU�DERXW����PLOHV�DQG�WHUPLQDWHV�DW�WKH
QRUWKZHVWHUQ�H[WUHPLW\�RI�WKH�2YHUWRQ
$UP�RI�/DNH�0HDG�QHDU�2YHUWRQ�
1HYDGD���0HDGRZ�9DOOH\�:DVK��WKH
PDMRU�WULEXWDU\�RI�0XGG\�5LYHU�
RULJLQDWHV�LQ�QRUWKHDVWHUQ�/LQFROQ
&RXQW\�DQG�IORZV�VRXWK�WR�MRLQ�WKH
SDUHQW�VWUHDP�DW�*OHQGDOH���7KH
86*6�JDXJLQJ�VWDWLRQ�QHDU�*OHQGDOH�LV
DERXW�����PLOHV�GRZQVWUHDP�IURP�
0HDGRZ�9DOOH\�:DVK���2XWIORZ�YDULHV
OLWWOH�IURP�\HDU�WR�\HDU���0HDGRZ�9DOOH\
:DVK��DOWKRXJK�SHUHQQLDO�LQ�WKH�YLFLQLW\
RI�&DOLHQWH��LV�QRUPDOO\�GU\�LQ�WKH�
ODVW����PLOH�UHDFK�DERYH�*OHQGDOH��
,UULJDWHG�ODQGV�DYHUDJHG�DSSUR[LPDWHO\
�������DFUHV���7KH�HQWLUH�EDVLQ�LV
VSDUVHO\�SRSXODWHG��

�
Bill Williams River, 
Arizona

7KH�%LOO�:LOOLDPV�5LYHU�LV�IRUPHG�E\�WKH
PHUJHQFH�RI�WKH�%LJ�6DQG\�DQG�6DQWD
0DULD�5LYHUV�DERXW�����PLOHV�DERYH
$ODPR�'DP���7KH�ULYHU�DERYH�$ODPR
'DP�GUDLQV�DQ�DUHD�RI�DERXW
������VTXDUH�PLOHV�IURP�VPDOO��URXJK
PRXQWDLQ�UDQJHV�DQG�LQWHUYHQLQJ�YDOOH\V
LQ�SDUWV�RI�0RKDYH��/D�3D]��DQG�<DYDSDL
&RXQWLHV���$ODPR�'DP�DQG�5HVHUYRLU�
SULPDULO\�D�IORRG�FRQWURO�VWUXFWXUH
FRPSOHWHG�LQ�������ZDV�EXLOW�WR�SURWHFW
GRZQVWUHDP�GHYHORSPHQW�DORQJ�WKH
&RORUDGR�5LYHU���$�PLQLPXP�SRRO�LV
PDLQWDLQHG�IRU�UHFUHDWLRQ�DQG�JDPH
PDQDJHPHQW�SXUSRVHV���5HOHDVHV�XS�WR�D
PD[LPXP�RI�������IW��V�IURP�WKH
DOORFDWHG�FRQVHUYDWLRQ�SRRO�DERYH�WKH
PLQLPXP�SRRO�DUH�FRRUGLQDWHG�ZLWK
UHOHDVHV�IURP�PDLQ�VWHP�UHVHUYRLUV��
5HOHDVHV�IURP�$ODPR�'DP�DQG�UXQRII
IURP�WKH�LQWHUYHQLQJ�DUHD�IORZ�ZHVWHUO\
DQG�HQWHU�DW�WKH�ORZHU�HQG�RI�/DNH
+DYDVX�MXVW�DERYH�3DUNHU�'DP���
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,UULJDWHG�ODQGV�DUH�HVWLPDWHG�WR�DYHUDJH
DSSUR[LPDWHO\��������DFUHV���7KH�OLPLWHG
GHYHORSPHQW�LQ�WKH�EDVLQ�LV�GRPLQDWHG
E\�FRSSHU�PLQLQJ�DW�WKH�XQLQFRUSRUDWHG
WRZQ�RI�%DJGDG���$�ODUJH�SRUWLRQ�RI�WKH
ZDWHU�VXSSO\�LQ�WKH�EDVLQ�LV�REWDLQHG
IURP�JURXQG�ZDWHU�SXPSDJH���5HOHDVHV
IURP�$ODPR�'DP�DQG�5HVHUYRLU�GXULQJ�
WKH���������SHULRG�YDULHG�IURP�
�������DFUH�IHHW�LQ������WR���������DFUH�
IHHW�LQ�������
�

Gila River, 
Arizona-New Mexico

7KH�*LOD�5LYHU�LV�WKH�ODUJHVW�WULEXWDU\�WR
WKH�&RORUDGR�5LYHU�LQ�WKH�/RZHU
&RORUDGR�5LYHU�6\VWHP���7KH�GUDLQDJH
DUHD�H[WHQGV�IURP�WKH�&RQWLQHQWDO
'LYLGH�LQ�1HZ�0H[LFR�WR�WKH�ULYHU
V
PRXWK�QHDU�<XPD��$UL]RQD���(OHYDWLRQV
LQ�WKH�EDVLQ�UDQJH�IURP�QHDUO\
�������IHHW�LQ�WKH�HDVWHUQ�PRXQWDLQV�WR
DERXW�����IHHW�DW�WKH�PRXWK���7KH
VHOHFWHG�RXWIORZ�SRLQW�IRU�WKH�EDVLQ�LV�DW
3DLQWHG�5RFN�'DP��D�IORRG�FRQWURO
VWUXFWXUH�ORFDWHG�DERXW����PLOHV�ZHVW�RI
*LOD�%HQG��$UL]RQD���7KH�GUDLQDJH�DUHD
DERYH�3DLQWHG�5RFN�'DP�LV�DERXW
�������VTXDUH�PLOHV��RI�ZKLFK
������VTXDUH�PLOHV�DUH�LQ�1HZ�0H[LFR�
�������VTXDUH�PLOHV�DUH�LQ�$UL]RQD��DQG
������VTXDUH�PLOHV�LQ�0H[LFR���7KH�GDP
ZDV�FRQVWUXFWHG�WR�SURWHFW�DJULFXOWXUDO
DQG�XUEDQ�GHYHORSPHQWV�GRZQVWUHDP��
�
1HDUO\�WKUHH�IRXUWKV�RI�WKH�SRSXODWLRQ�RI
WKH�/RZHU�&RORUDGR�5LYHU�6\VWHP�UHVLGH
LQ�WKH�*LOD�5LYHU�%DVLQ�LQ�WKH�PHWUR�
SROLWDQ�3KRHQL[�DQG�7XFVRQ�DUHDV�
,QGXVWU\�DQG�UHFUHDWLRQ�SOD\�D�ODUJH�SDUW
LQ�WKH�HFRQRP\���$ERXW�WZR�WKLUGV�RI�WKH
DJULFXOWXUDO�GHYHORSPHQW�LQ�WKH�/RZHU
&RORUDGR�5LYHU�6\VWHP�LV�ORFDWHG�LQ�WKH
*LOD�5LYHU�%DVLQ���7KLV�GHYHORSPHQW�LV�

FRQFHQWUDWHG�LQ�WKH�FHQWUDO�DUHD�RI
0DULFRSD��3LQDO��DQG�3LPD�&RXQWLHV�DQG
LV�VXSSRUWHG�WR�D�ODUJH�GHJUHH�E\�D
ORQJ�WHUP�RYHUGUDIW�RI�WKH�JURXQG�ZDWHU
UHVRXUFHV���(VWLPDWHG�LUULJDWHG�ODQGV
UDQJHG�EHWZHHQ���������DQG
����������DFUHV�IRU�WKH�UHSRUWLQJ�SHULRG
DQG�DYHUDJHG���������DFUHV���1HDUO\�DOO
RI�WKH�VXUIDFH�ZDWHU�UHVRXUFHV�LQ�WKH
EDVLQ�KDYH�EHHQ�GHYHORSHG�IRU�GHFDGHV���

�

TERMINOLOGY��
�
7KH�&RORUDGR�5LYHU�LV�QRW�RQO\�RQH�RI�WKH
PRVW�KLJKO\�FRQWUROOHG�ULYHUV�LQ�WKH
ZRUOG��EXW�LV�DOVR�RQH�RI�WKH�PRVW
LQVWLWXWLRQDOO\�HQFRPSDVVHG���$
PXOWLWXGH�RI�OHJDO�GRFXPHQWV��NQRZQ
FROOHFWLYHO\�DV�WKH��/DZ�RI�WKH�5LYHU��
DIIHFW�DQG�GLFWDWH�LWV�PDQDJHPHQW�DQG
RSHUDWLRQ���0DMRU�GRFXPHQWV�LQFOXGH��
�
&RORUDGR�5LYHU�&RPSDFW�������
%RXOGHU�&DQ\RQ�3URMHFW�$FW�������
&DOLIRUQLD�/LPLWDWLRQ�$FW�������
&DOLIRUQLD�6HYHQ�3DUW\�$JUHHPHQW�������
0H[LFDQ�:DWHU�7UHDW\�������
8SSHU�&RORUDGR�5LYHU�%DVLQ
&RPSDFW�������&RORUDGR�5LYHU�6WRUDJH
3URMHFW�$FW�������
8QLWHG�6WDWHV�6XSUHPH�&RXUW�'HFUHH�LQ
���$UL]RQD�YV��&DOLIRUQLD�������
&RORUDGR�5LYHU�%DVLQ�3URMHFW�$FW�������
0LQXWH�����RI�WKH�,QWHUQDWLRQDO
���%RXQGDU\�DQG�:DWHU�&RPPLVVLRQ�
���8QLWHG�6WDWHV�DQG�0H[LFR�������
&RORUDGR�5LYHU�%DVLQ�6DOLQLW\�&RQWURO
���$FW��������DPHQGHG�����
�
7KH�&RORUDGR�5LYHU�6\VWHP�LV�GHILQHG�LQ
WKH�&RORUDGR�5LYHU�&RPSDFW�RI������DV
����WKDW�SRUWLRQ�RI�WKH�&RORUDGR�5LYHU�DQG
LWV�WULEXWDULHV�ZLWKLQ�WKH�8QLWHG�6WDWHV��
ZKHUHDV�WKH�&RORUDGR�5LYHU�%DVLQ�LV
GHILQHG�DV�����DOO�RI�WKH�GUDLQDJH�DUHD�RI�
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WKH�&RORUDGR�5LYHU�6\VWHP�DQG�DOO�RWKHU
WHUULWRU\�ZLWKLQ�WKH�8QLWHG�6WDWHV�RI
$PHULFD�WR�ZKLFK�ZDWHUV�RI�WKH�&RORUDGR
5LYHU�6\VWHP�VKDOO�EH�EHQHILFLDOO\
DSSOLHG����7KH�FRPSDFW�GLYLGHG�WKH
&RORUDGR�5LYHU�%DVLQ�LQWR�WZR
VXEEDVLQV��WKH��8SSHU�%DVLQ��DQG�WKH
�/RZHU�%DVLQ���ZLWK�/HH�)HUU\�DV�WKH
GLYLVLRQ�SRLQW�RQ�WKH�ULYHU���/HH�)HUU\�
ORFDWHG�LQ�$UL]RQD��LV�D�SRLQW�LQ�WKH�PDLQ
VWHP���PLOH�EHORZ�WKH�PRXWK�RI�WKH�3DULD
5LYHU���)RU�WKH�SXUSRVH�RI�WKLV�UHSRUW��WKH
*UHDW�'LYLGH�%DVLQ��D�FORVHG�EDVLQ�LQ
:\RPLQJ��DQG�WKH�:KLWH�5LYHU��DOVR�D
FORVHG�EDVLQ��LQ�1HYDGD�KDYH�QRW�EHHQ
FRQVLGHUHG�DV�SDUW�RI�WKH�&RORUDGR�5LYHU
6\VWHP�VLQFH�IORZV�IURP�WKHVH�EDVLQV
QHYHU�UHDFK�WKH�&RORUDGR�5LYHU��
'LYHUVLRQV�IURP�WKH�V\VWHP�WR�DUHDV
RXWVLGH�LWV�GUDLQDJH�DUHD�DUH�FRQVLGHUHG
KHUHLQ�DV�H[SRUWV�DQG�KDYH�QRW�EHHQ
FODVVLILHG�E\�W\SHV�RI�XVH��
�
%HQHILFLDO�FRQVXPSWLYH�XVH�LV�QRUPDOO\
FRQVWUXHG�WR�PHDQ�WKH�FRQVXPSWLRQ�RI
ZDWHU�EURXJKW�DERXW�E\�KXPDQ
HQGHDYRUV�DQG�LQ�WKLV�UHSRUW�LQFOXGHV�XVH
RI�ZDWHU�IRU�PXQLFLSDO��LQGXVWULDO�
DJULFXOWXUDO��SRZHU�JHQHUDWLRQ��H[SRUW�
UHFUHDWLRQ��ILVK�DQG�ZLOGOLIH��DQG�RWKHU
SXUSRVHV��DORQJ�ZLWK�WKH�DVVRFLDWHG
ORVVHV�LQFLGHQWDO�WR�WKHVH�XVHV��
�
7KH�VWRUDJH�RI�ZDWHU�DQG�ZDWHU�LQ
WUDQVLW�PD\�DOVR�DFW�DV�ORVVHV�RQ�WKH
V\VWHP�DOWKRXJK�QRUPDOO\�VXFK�ZDWHU�LV
UHFRYHUDEOH�LQ�WLPH���4XDOLWDWLYHO\��ZKDW
FRQVWLWXWHV�EHQHILFLDO�FRQVXPSWLYH�XVH�LV
IDLUO\�ZHOO�XQGHUVWRRG��KRZHYHU��DQ
LQDELOLW\�WR�H[DFWO\�TXDQWLI\�WKHVH�XVHV
KDV�OHG�WR�YDULRXV�GLIIHUHQFHV�RI�RSLQLRQ��
7KH�SUDFWLFDO�QHFHVVLW\�RI�DGPLQLVWHULQJ
WKH�YDULRXV�ZDWHU�ULJKWV��DSSRUWLRQ�
PHQWV��HWF���RI�WKH�&RORUDGR�5LYHU�KDV�OHG�

WR�GHILQLWLRQV�RI�FRQVXPSWLYH�XVH�RU
GHSOHWLRQV�JHQHUDOO\�LQ�WHUPV�RI��KRZ�LW
VKDOO�EH�PHDVXUHG����7KH�8SSHU�&RORUDGR
5LYHU�%DVLQ�&RPSDFW�SURYLGHV�WKDW�WKH
8SSHU�&RORUDGR�5LYHU�&RPPLVVLRQ�LV�WR
GHWHUPLQH�WKH�DSSRUWLRQPHQW�PDGH�WR
HDFK�6WDWH�E\�����WKH�LQIORZ�RXWIORZ
PHWKRG�LQ�WHUPV�RI�PDQPDGH�GHSOHWLRQV
RI�WKH�YLUJLQ�IORZ�DW�/HH�)HUU\�������7KHUH
LV�IXUWKHU�SURYLVLRQ�WKDW�WKH
PHDVXUHPHQW�PHWKRG�FDQ�EH�FKDQJHG�E\
XQDQLPRXV�DFWLRQ�RI�WKH�&RPPLVVLRQ���,Q
FRQWUDVW��DUWLFOH���$��RI�WKH�GHFUHH�RI�WKH
6XSUHPH�&RXUW�RI�WKH�8QLWHG�6WDWHV�LQ
$UL]RQD�YV��&DOLIRUQLD�GHILQHV��IRU�WKH
SXUSRVH�RI�WKH�GHFUHH���&RQVXPSWLYH�XVH
PHDQV�GLYHUVLRQV�IURP�WKH�VWUHDP�OHVV
VXFK�UHWXUQ�IORZV�WKHUHWR�DV�DUH
DYDLODEOH�IRU�FRQVXPSWLYH�XVH�LQ�WKH
8QLWHG�6WDWHV�RU�LQ�VDWLVIDFWLRQ�RI�WKH
0H[LFDQ�7UHDW\�REOLJDWLRQ����1HDUO\�DOO
WKH�ZDWHU�H[SRUWHG�IURP�WKH�8SSHU
&RORUDGR�5LYHU�6\VWHP�LV�PHDVXUHG�
KRZHYHU��WKH�UHPDLQLQJ�EHQHILFLDO
FRQVXPSWLYH�XVH��IRU�WKH�PRVW�SDUW��PXVW
EH�HVWLPDWHG�XVLQJ�WKHRUHWLFDO�PHWKRGV
DQG�WHFKQLTXHV���,Q�WKH�/RZHU�&RORUDGR
5LYHU�6\VWHP�WULEXWDULHV�WR�WKH�PDLQ
VWHP��VLPLODU�PHWKRGV�PXVW�EH�HPSOR\HG
WR�GHWHUPLQH�WKH�DPRXQW�RI�ZDWHU
FRQVXPSWLYHO\�XVHG��
�
5HVHUYRLU�HYDSRUDWLRQ�ORVV�LV�D
FRQVXPSWLYH�XVH�DVVRFLDWHG�ZLWK�WKH
EHQHILFLDO�XVH�RI�ZDWHU�IRU�RWKHU
SXUSRVHV���)RU�WKH�SXUSRVH�RI�WKLV�UHSRUW�
PDLQ�VWHP�UHVHUYRLU�HYDSRUDWLRQ�LV
FDUULHG�DV�D�VHSDUDWH�LWHP�IRU�WKH�8SSHU
DQG�/RZHU�%DVLQV��
�
&KDQQHO�ORVVHV�ZLWKLQ�WKH�V\VWHP�DUH
QRUPDOO\�FRQVWUXHG�WR�EH�WKH�FRQVXPS�
WLYH�XVH�E\�ULSDULDQ�YHJHWDWLRQ�DORQJ�WKH
VWUHDP�FKDQQHO��RU�FRQYH\DQFH�URXWH�
DQG�WKH�HYDSRUDWLRQ�IURP�WKH�VWUHDP
V�
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ZDWHU�VXUIDFH�DQG�ZHWWHG�PDWHULDOV��
6HHSDJH�IURP�WKH�VWUHDP�QRUPDOO\
DSSHDUV�DJDLQ�GRZQVWUHDP�RU�UHDFKHV�D
JURXQG�ZDWHU�DTXLIHU�ZKHUH�LW�PD\�EH
XVDEOH�DJDLQ���$�GHFLGHG�ODFN�RI�GDWD�DQG
DFFHSWDEOH�PHWKRGRORJ\�DORQJ�ZLWK�WKH
LQWHUPLWWHQW�IORZ�FKDUDFWHULVWLFV�RI�PDQ\
6RXWKZHVW�VWUHDPV�FRPELQH�WR�PDNH�D
UHDVRQDEOH�GHWHUPLQDWLRQ�RI�FKDQQHO�ORVV
GLIILFXOW���&KDQQHO�ORVVHV�KDYH�QRW�EHHQ
HVWLPDWHG�IRU�WKLV�UHSRUW�ZLWKLQ�WKH
8SSHU�%DVLQ�QRU�RQ�WKH�WULEXWDULHV�RI�WKH
/RZHU�&RORUDGR�5LYHU�PDLQ�VWHP��
&KDQQHO�ORVVHV�RQ�WKH�PDLQ�VWHP�EHORZ
/HH�)HUU\�DQG�EHORZ�+RRYHU�'DP�ZHUH
HVWLPDWHG��

METHODOLOGY AND DATA
ADEQUACY��
�
7KLV�UHSRUW�LV�EDVHG�DOPRVW�HQWLUHO\�RQ
GDWD�REWDLQHG�IURP�RQJRLQJ�SURJUDPV
DQG�FXUUHQW�UHSRUWV���4XDQWLWDWLYH
PHDVXUHPHQWV�RI�ZDWHU�XVH�ZHUH�XVHG
ZKHUHYHU�DYDLODEOH��EXW�WKH�PDMRULW\�RI
WKH�EDVLQ�ZDWHU�XVH�ZDV�WKHRUHWLFDOO\
FDOFXODWHG���7KH�IROORZLQJ�VHFWLRQV
GHVFULEH�WKHVH�FDOFXODWLRQV�IRU�ERWK�WKH
/RZHU�&RORUDGR�5LYHU�0DLQ�6WHP�DQG
WKH�8SSHU�DQG�/RZHU�&RORUDGR�5LYHU
%DVLQ�WULEXWDULHV��

�
Colorado River 
Basin Tributaries��
�
,Q�WKH�WULEXWDU\�DUHDV�RI�WKH�EDVLQ�
UHFRUGV�RI�GLYHUVLRQV�DQG�UHWXUQ�IORZV
DUH�QRW�FRPSOHWH�HQRXJK�WR�DOORZ�GLUHFW
FDOFXODWLRQ�RI�FRQVXPSWLYH�ZDWHU�XVH��
7KHRUHWLFDO�DQG�LQGLUHFW�PHWKRGV�RI
HVWLPDWLQJ�FRQVXPSWLYH�XVH�PXVW�WKHQ
EH�UHOLHG�XSRQ���,Q�WKH�1HZ�0H[LFR
SRUWLRQ�RI�WKH�*LOD�5LYHU�%DVLQ��WKH�

DQQXDO�FRQVXPSWLYH�XVH�RI�ZDWHU�LV
UHSRUWHG�E\�WKH�1HZ�0H[LFR�,QWHUVWDWH
6WUHDP�&RPPLVVLRQ��SXUVXDQW�WR
DUWLFOH�9,,�RI�WKH�0DUFK����������GHFUHH
RI�WKH�8QLWHG�6WDWHV�6XSUHPH�&RXUW�LQ
$UL]RQD�YV��&DOLIRUQLD��HW�DO��
�

Agriculture

7KH�SHUFHQWDJHV�RI�LUULJDWLRQ
FRQVXPSWLYH�XVH�UDQJH�EHWZHHQ����DQG
���SHUFHQW�IRU�WKH�8SSHU�%DVLQ�WULEX�
WDULHV�DQG�EHWZHHQ����DQG����SHUFHQW�IRU
WKH�/RZHU�%DVLQ�WULEXWDULHV���%RWK
SHUFHQW�UDQJHV�H[FOXGH�PDLQ�VWHP
HYDSRUDWLRQ���7KH�DQQXDO�LUULJDWHG
DFUHDJH�RI�PRVW�FURSV�JURZQ�ZLWKLQ�HDFK
UHSRUWLQJ�DUHD�ZDV�HVWLPDWHG�IURP
LQIRUPDWLRQ�SXEOLVKHG�LQ�WKH�\HDUO\
6WDWH�$JULFXOWXUH�6WDWLVWLFV���,UULJDWHG
SDVWXUH�DQG�VRPH�PLQRU�FURSV�QRW
UHSRUWHG�E\�WKH�6WDWH�VWDWLVWLFV�ZHUH
HVWLPDWHG�IURP�LQIRUPDWLRQ�LQ�WKH�����
DQG������1DWLRQDO�&HQVXV�RI�$JULFXOWXUH
ZLWK�VXSSRUWLQJ�LQIRUPDWLRQ�IURP�WKH
FRPSUHKHQVLYH�IUDPHZRUN�VWXG\�DQG
YDULRXV�RWKHU�ORFDO�UHSRUWV���7KH�WRWDO
LUULJDWHG�DFUHDJH�YDOXHV�IRU�WKH�8SSHU
DQG�/RZHU�%DVLQV�DUH�VKRZQ�LQ
WDEOHV�8&���DQG�/&����UHVSHFWLYHO\�

6LQFH�PRVW�RI�WKHVH�GDWD�ZHUH�SUHVHQWHG
RQ�D�FRXQW\�EDVLV��LW�ZDV�QHFHVVDU\�WR
VHSDUDWH�WKHP�LQWR�VPDOOHU�UHSRUWLQJ
DUHDV�IRU�FRPSXWDWLRQDO�SXUSRVHV���7KLV
ZDV�DFFRPSOLVKHG�XVLQJ�ODQG�LQYHQWRU\
PDSV�DQG�UHODWLRQVKLSV�GHYHORSHG�IRU�WKH
FRPSUHKHQVLYH�IUDPHZRUN�VWXG\���

7KHVH�VXEEDVLQV�JHQHUDOO\�IROORZ
WULEXWDU\�VWUHDP�EDVLQ�DQG�6WDWH
ERXQGDULHV���$�UHSUHVHQWDWLYH�FOLPDWLF
VWDWLRQ�ZDV�VHOHFWHG�IRU�HDFK�VXEEDVLQ��
8VLQJ�KLVWRULFDO�UHFRUGV�RI�WHPSHUDWXUH��
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SUHFLSLWDWLRQ��DQG�IURVW�GDWHV��D
FRQVXPSWLYH�XVH�UDWH�ZDV�FRPSXWHG�IRU
HDFK�PDMRU�FURS�LQ�HDFK�RI�WKH�UHSRUWLQJ
\HDUV���)RU�WKH�SXUSRVH�RI�WKLV�UHSRUW��WKH
FRQVXPSWLYH�XVH�UDWHV�ZHUH�FRPSXWHG
XVLQJ�WKH�PRGLILHG�%ODQH\�&ULGGOH
HYDSRWUDQVSLUDWLRQ�IRUPXOD�LQ�WKH
YHUVLRQ�GHVFULEHG�LQ�WKH�6RLO
&RQVHUYDWLRQ�6HUYLFH�7HFKQLFDO�5HOHDVH
1R�������,UULJDWLRQ�:DWHU�5HTXLUHPHQWV��
UHYLVHG�6HSWHPEHU�������,UULJDWLRQ
FRQVXPSWLYH�UDWHV�ZHUH�GHWHUPLQHG�E\
VXEWUDFWLQJ�WKH�HIIHFWLYH�SUHFLSLWDWLRQ
IURP�WKH�FRQVXPSWLYH�XVH�UDWHV��
(IIHFWLYH�SUHFLSLWDWLRQ�IRU�WKH�8SSHU
%DVLQ�ZDV�FRPSXWHG�XVLQJ�WKH�6RLO
&RQVHUYDWLRQ�6HUYLFH�PHWKRG���7KLV
PHWKRG�LV�UHIHUHQFHG�LQ��6&6�7HFKQLFDO
5HOHDVH�1R���������,W�VKRXOG�EH�QRWHG�WKDW
WKLV�PHWKRG�HVWLPDWHV�OHVV�HIIHFWLYH
SUHFLSLWDWLRQ�WKDQ�WKH�5HFODPDWLRQ
PHWKRG���3UHYLRXV�UHSRUWV�XVHG�WKH
5HFODPDWLRQ�PHWKRG�RI�FRPSXWLQJ
HIIHFWLYH�SUHFLSLWDWLRQ����7KH�YDOXHV�RI
LUULJDWLRQ�FRQVXPSWLYH�XVH�UDWHV�ZHUH
DSSOLHG�WR�WKH�HVWLPDWHV�RI�LUULJDWHG
DFUHDJH�WR�\LHOG�WKH�ILQDO�YDOXHV�RI
LUULJDWLRQ�FRQVXPSWLYH�XVH��
�
$Q�H[FHSWLRQ�WR�WKLV�SURFHGXUH�RFFXUUHG
LQ�WKH�/RZHU�%DVLQ�LQ�WKH��ORZ�GHVHUW�
UHJLRQV�RI�$UL]RQD�DQG�1HYDGD�ZKHUH�WKH
%ODQH\�&ULGGOH�IRUPXOD�ZDV�XVHG�WR
HVWLPDWH�WKH�FURS�FRQVXPSWLYH�XVH���7KLV
GHSDUWXUH�ZDV�EDVHG�RQ�WKH�UHVHDUFK
UHVXOWV�RI�/HRQDUG�(ULH��HW�DO���6HDVRQDO
FURS�FRQVXPSWLYH�XVH�IDFWRUV���.���IRU
WKH�ORZHU�HOHYDWLRQ�GHVHUW�DUHDV�ZHUH
VHOHFWHG�IURP�&RQVHUYDWLRQ�5HVHDUFK
5HSRUW�1XPEHU������&RQVXPSWLYH�8VH�RI
:DWHU�E\�0DMRU�&URSV�LQ�WKH
6RXWKZHVWHUQ�8QLWHG�6WDWHV���LVVXHG
0D\������E\�WKH�8QLWHG�6WDWHV
'HSDUWPHQW�RI�$JULFXOWXUH���(IIHFWLYH
SUHFLSLWDWLRQ�ZDV�GHULYHG�IURP�FULWHULD

GHYHORSHG�IRU�WKH�DUHD�E\�:D\QH�'�
&ULGGOH��IRUPHU�8WDK�6WDWH�(QJLQHHU��
�
7KHVH�WKHRUHWLFDO�FRQVXPSWLYH�XVH
FDOFXODWLRQV�ZHUH�EDVHG�RQ�WKH
DVVXPSWLRQ�RI�IXOO�ZDWHU�VXSSO\�GXULQJ
WKH�FURS�JURZLQJ�VHDVRQ���+RZHYHU��LW�LV
HVWLPDWHG�WKDW�LQ�DQ�DYHUDJH�\HDU��DERXW
���SHUFHQW�RI�WKH�LUULJDWHG�ODQGV�LQ�WKH
8SSHU�%DVLQ�UHFHLYH�OHVV�WKDQ�D�IXOO
VXSSO\�RI�ZDWHU��HLWKHU�GXH�WR�ODFN�RI
GLVWULEXWLRQ�IDFLOLWLHV�RU�MXQLRU�ZDWHU
ULJKWV���7KH�GHJUHH�WR�ZKLFK�WKHVH�ODQGV
VXIIHU�VKRUWDJHV�YDULHV�ZLGHO\�IURP�\HDU
WR�\HDU��GHSHQGLQJ�LQ�ODUJH�SDUW�RQ�WKH
PDJQLWXGH�RI�UXQRII���)RU�WKLV�VWXG\��DQ
HVWLPDWH�RI�WKH�VKRUW�VXSSO\�VHUYLFH
ODQGV�ZDV�PDGH�IRU�HDFK�VXEEDVLQ�
SULPDULO\�RQ�WKH�EDVLV�RI�UHSRUWV�DQG
LQYHVWLJDWLRQV�FROOHFWHG�IRU�WKH
FRPSUHKHQVLYH�IUDPHZRUN�VWXG\���$
VWUHDPIORZ�JDXJLQJ�VWDWLRQ�ZDV�VHOHFWHG
ZLWKLQ�HDFK�VXEEDVLQ�DQG�WKH�PDJQLWXGH
RI�WKH�UHFHVVLRQDO�SRUWLRQ�RI�WKH�DQQXDO
K\GURJUDSK�ZDV�XVHG�DV�DQ�LQGH[�WR
VHOHFW�WKH�GDWH�DW�ZKLFK�FRQVXPSWLYH�XVH
FDOFXODWLRQV�VKRXOG�EH�WHUPLQDWHG�IRU�WKH
VKRUW�VXSSO\�ODQGV��
�
&RPSUHKHQVLYH�IUDPHZRUN�VWXGLHV�RI�WKH
LQFLGHQWDO�FRQVXPSWLYH�XVH�RI�ZDWHU
DVVRFLDWHG�ZLWK�LUULJDWLRQ�LQGLFDWHG�WKDW
WKLV�XVH�YDULHG�EHWZHHQ���DQG����SHUFHQW
RI�WKH�LUULJDWLRQ�FRQVXPSWLYH�XVH�
GHSHQGLQJ�XSRQ�WKH�ORFDWLRQ�RI�WKH�VWXG\
DUHD�ZLWKLQ�WKH�&RORUDGR�%DVLQ���7KHVH
SHUFHQWDJHV�ZHUH�XVHG�LQ�WKH�8SSHU
%DVLQ�DQG�DQ�DYHUDJH�YDOXH�RI����SHUFHQW
ZDV�XVHG�LQ�WKH�/RZHU�%DVLQ�WR�DGMXVW
WKH�FDOFXODWHG�FRQVXPSWLYH�XVH��
�
7KH�DJULFXOWXUDO�GDWD�LV�JHQHUDOO\
DGHTXDWH�IRU�XVH�LQ�WKLV�UHSRUW���:LWK�WKH
H[FHSWLRQ�RI�8WDK��HDFK�VWDWH�SUHSDUHG
DQQXDO�FRXQW\�LUULJDWHG�DFUHDJH
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HVWLPDWHV�RI�WKH�KDUYHVWHG�FURSV�GXULQJ
WKH�UHSRUWLQJ�SHULRG���7KHVH
VWDWLVWLFV�DUH�DVVXPHG�WR�EH�UHOLDEOH��
7KH�LUULJDWHG�SDVWXUH�YDOXHV�ZHUH�EDVHG
ODUJHO\�RQ�WKH������DQG������1DWLRQDO
&HQVXV�RI�$JULFXOWXUH�VLQFH�WKH�6WDWH
VWDWLVWLFV�GR�QRW�LQFOXGH�SDVWXUHODQG�
%HFDXVH�RI�WKH�OHQJWK�RI�WLPH�EHWZHHQ
UHSRUWLQJ�GDWHV��WKLV�LWHP�QHHGV�WR�EH
FRQVLGHUDEO\�VWUHQJWKHQHG���,Q�WKLV
UHJDUG��:\RPLQJ�DQG�1HZ�0H[LFR�KDYH
LQLWLDWHG�DHULDO�SKRWRJUDSKLF�PDSSLQJ�RI
WKHLU�6WDWH
V�LUULJDWHG�DFUHDJH�WR�YHULI\
WKH�DQQXDO�VWDWLVWLFDO�VDPSOLQJ���2WKHU
DUHDV�RI�DJULFXOWXUDO�GDWD�FROOHFWLRQ�WKDW
QHHG�WR�EH�XSGDWHG�DQG�YHULILHG�DUH
����WKH�FRQVXPSWLYH�ZDWHU�XVH�RI�ODQGV
WKDW�UHFHLYH�OHVV�WKDQ�D�IXOO�VHDVRQDO
VXSSO\�RI�LUULJDWLRQ�ZDWHU�DQG�WKH�DUHDO
H[WHQW�RI�WKHVH�ODQGV��DQG�����WKH�DPRXQW
RI�LQFLGHQWDO�VHHSDJH�DQG�SKUHDWRSK\WLF
ORVVHV�DVVRFLDWHG�ZLWK�LUULJDWLRQ��
�
�
Reservoir Evaporation

$�FRPSUHKHQVLYH�OLVWLQJ�ZDV�GHYHORSHG
RI�DOO�UHVHUYRLUV�LQ�WKH�&RORUDGR�5LYHU
%DVLQ�ZKLFK�LQFOXGHG�WKH�ODWLWXGH�
HOHYDWLRQ��DQG�VXUIDFH�DUHD�DW�WRWDO
FDSDFLW\�IRU�HDFK�UHVHUYRLU���

0RQWKO\�FRQWHQW�UHFRUGV�ZHUH�REWDLQHG
IRU�WKRVH�UHVHUYRLUV�IRU�ZKLFK�UHFRUGV�DUH
DYDLODEOH���7KH�DYHUDJH�DQQXDO
ZDWHU�VXUIDFH�DUHD�ZDV�GHWHUPLQHG�IRU
HDFK�\HDU�RI�WKH�UHSRUWLQJ�SHULRG���)RU
WKRVH�UHVHUYRLUV�ODFNLQJ�UHFRUGV��D
�IXOOQHVV�IDFWRU��ZDV�HVWLPDWHG�RQ�WKH
EDVLV�RI�UHVHUYRLU�XVH�DQG�KLVWRULFDO
K\GURORJLF�FRQGLWLRQV���7KHVH��IXOOQHVV
IDFWRUV��ZHUH�WKHQ�XVHG�WR�REWDLQ
HVWLPDWHV�RI�DYHUDJH�DQQXDO�ZDWHU�
VXUIDFH�DUHD�IRU�WKH�XQUHSRUWHG
UHVHUYRLUV���)RU�WKH�PDMRULW\�RI�WKH

EDVLQ��KLVWRULFDO�HYDSRUDWLRQ�UDWHV�ZHUH
XVHG�WR�GHWHUPLQH�UHVHUYRLU�HYDSRUDWLRQ���
����
,Q�WKH�8SSHU�%DVLQ��D�PXOWLSOH
UHJUHVVLRQ�HTXDWLRQ�UHODWLQJ�JURVV
DQQXDO�HYDSRUDWLRQ�WR�HOHYDWLRQ�DQG
ODWLWXGH�ZDV�GHYHORSHG���$GMXVWPHQWV�WR
FRPSXWHG�HYDSRUDWLRQ�ZHUH�PDGH�EDVHG
RQ�FOLPDWLF�VXEDUHDV���,Q�WKH�/RZHU
%DVLQ��HYDSRUDWLRQ�YDOXHV�ZHUH
FDOFXODWHG�IRU�HDFK�FOLPDWLF�VXEDUHD���$Q
DFFRXQW�ZDV�WDNHQ�RI�SUHFLSLWDWLRQ�DQG
UXQRII�VDOYDJH�WR�GHWHUPLQH�QHW
HYDSRUDWLRQ�UDWHV���7KH�QHW�HYDSRUDWLRQ
UDWHV�ZHUH�DSSOLHG�WR�WKH�HVWLPDWHV�RI
DYHUDJH�DQQXDO�ZDWHU�VXUIDFH�DUHD�WR
\LHOG�WKH�YDOXHV�RI�DQQXDO�UHVHUYRLU
HYDSRUDWLRQ��
�
$Q�H[FHSWLRQ�WR�WKLV�SURFHGXUH�ZDV�WKH
GHWHUPLQDWLRQ�RI�HYDSRUDWLRQ�IURP�ZKDW
DUH�FDOOHG�WKH�PDLQ�VWHP�UHVHUYRLUV
VKRZQ�LQ�WDEOH�8&�����3UHGHWHUPLQHG
DYHUDJH�HYDSRUDWLRQ�UDWHV�ZHUH�DSSOLHG
WR�KLVWRULFDO�VXUIDFH�DUHDV�WR�\LHOG�YDOXHV
RI�HYDSRUDWLRQ�RQ�D�PRQWKO\�EDVLV��
�
��
Ground Water

&XUUHQWO\��DOO�JURXQG�ZDWHU�SXPSDJH�LV
FRXQWHG�DV�FRQVXPSWLYH�XVH�FKDUJHG
DJDLQVW�WKH�&RORUDGR�5LYHU�%DVLQ��
2EYLRXVO\��WKLV�LV�QRW�QHFHVVDULO\�WUXH��
'HSHQGLQJ�RQ�WKH�ORFDWLRQ�DQG�GHSWK�RI
WKH�ZHOO�DQG�ZKDW�W\SHV�RI�VRLOV�DUH
SUHVHQW�LQ�WKH�DUHD��LW�LV�SRVVLEOH�WKDW
OLWWOH�RU�QRQH�RI�WKH�ZDWHU�SXPSHG�ZRXOG
KDYH�FRQWULEXWHG�WR�WKH�&RORUDGR�5LYHU
6\VWHP�IRU�KXQGUHGV�RU�HYHQ�WKRXVDQGV
RI�\HDUV���,W�KDV�UHFHQWO\�EHHQ�SURSRVHG
WKDW�DQ�LQWHUDJHQF\�VWXG\�WHDP�EH�SXW
WRJHWKHU�FRQVLVWLQJ�RI�SHUVRQQHO�IURP
YDULRXV�6WDWH�(QJLQHHUV�2IILFHV��%XUHDX�
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RI�5HFODPDWLRQ��DQG�DQ\�RWKHU�SHUWLQHQW
DJHQFLHV���7KLV�VWXG\�WHDP�ZRXOG�
HVWDEOLVK�JXLGHOLQHV�IRU�FRPSXWLQJ�ZKDW�
DPRXQWV�RI�JURXQG�ZDWHU�SXPSHG�VKRXOG
EH�FKDUJHG�DJDLQVW�WKH�&RORUDGR�5LYHU
%DVLQ���7KHVH�JXLGHOLQHV�ZLOO�QHHG�WR�EH
HVWDEOLVKHG�RQ�DQ�DUHD�E\�DUHD�EDVLV
UDWKHU�WKDQ�RQH�VHW�SHUFHQWDJH�IRU�WKH
HQWLUH�EDVLQ���5HVXOWV�RI�WKLV�VWXG\�ZLOO
EH�LQFRUSRUDWHG�LQ�IXWXUH�&RQVXPSWLYH
8VHV�DQG�/RVVHV�5HSRUWV���+RZHYHU�
XQWLO�WKHVH�JXLGHOLQHV�DUH�HVWDEOLVKHG�
WKH�&RQVXPSWLYH�8VHV�DQG�/RVVHV
5HSRUWV�ZLOO�FRQWLQXH�WR�UHSRUW�DOO
JURXQG�ZDWHU�SXPSDJH�DV�GHSOHWLRQ�IURP
WKH�V\VWHP�

&XUUHQWO\��WKH�$UL]RQD�SRUWLRQ�RI�WKH
8SSHU�%DVLQ�LV�WKH�RQO\�SDUW�RI�WKH�EDVLQ
WKDW�UHSRUWV�JURXQG�ZDWHU�SXPSDJH�DV
FRQVXPSWLYH�XVH���$OWKRXJK�VLJQLILFDQW
JURXQG�ZDWHU�XVDJH�RFFXUV�LQ�$UL]RQD�
1HYDGD��DQG�1HZ�0H[LFR��IRU�SXUSRVHV�RI
WKLV�UHSRUW�JURXQG�ZDWHU�RYHUGUDIW�KDV
QRW�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKH
FRPSXWDWLRQ�RI�WULEXWDU\�FRQVXPSWLYH
XVH���,W�VKRXOG�EH�QRWHG�WKDW�SUHVHQW
JURXQG�ZDWHU�RYHUGUDIW�LQ�$UL]RQD�KDV
EHHQ�HVWLPDWHG�WR�EH�DSSUR[LPDWHO\
����PLOOLRQ�DFUH�IHHW�SHU�\HDU�

Stockpond Evaporation 
and Livestock

6WRFNSRQG�VXUIDFH�DUHDV�ZHUH�HVWLPDWHG
IURP�WKH�0D\������6RLO�&RQVHUYDWLRQ
6HUYLFH��6&6��SXEOLFDWLRQ���/LYHVWRFN
:DWHU�8VH����7KH�VXEEDVLQ�VWRFNSRQG
DUHDV�ZHUH�VXEGLYLGHG�E\�6WDWH�DQG
EDVLQ�XVLQJ�WKH�OLYHVWRFN�SRSXODWLRQ
GLVWULEXWLRQ���7KH�VDPH�SURFHGXUH�XVHG
WR�FDOFXODWH�WKH�XQPHDVXUHG�UHVHUYRLU
HYDSRUDWLRQ�ZDV�XVHG�WR�HVWLPDWH�WKH
VWRFNSRQG�HYDSRUDWLRQ��

/LYHVWRFN�SRSXODWLRQ�GDWD�ZHUH�WDNHQ
IURP�DQQXDO�6WDWH�$JULFXOWXUH�6WDWLVWLFV
DQG�WKH������DQG������&HQVXV�RI
$JULFXOWXUH���/LYHVWRFN�SRSXODWLRQ�GDWD
LQFOXGHG�FDWWOH��VKHHS��KRUVHV��DQG�KRJV��
&RQVXPSWLRQ�UDWHV�IRU�WKH�YDULRXV
OLYHVWRFN�ZHUH�GHULYHG�IURP�YDULRXV�
UHSRUWV��LQFOXGLQJ�WKH�6&6�SXEOLFDWLRQ�
�/LYHVWRFN�:DWHU�8VH���0D\�������

6WRFNSRQG�DQG�OLYHVWRFN�GDWD�DUH
DGHTXDWH�WR�SUHSDUH�DQ�HVWLPDWH�RI�WKLV
XVH���&RQVLGHULQJ�WKH�VPDOO�DPRXQW�RI
ZDWHU�XVH��DQ\�UHILQLQJ�HIIRUW�ZRXOG�EH
EHVW�VSHQW�RQ�WKH�LUULJDWLRQ�RU
HYDSRUDWLRQ�FDWHJRULHV���

Mineral Resources

$UL]RQD�OHDGV�WKH�QDWLRQ�LQ�WKH�SURGXF�
WLRQ�RI�FRSSHU�DQG�WKH�QHW�ZDWHU�XVH�IRU
LWV�SURGXFWLRQ�UHSUHVHQWV�DERXW����SHU�
FHQW�RI�WKH�WRWDO�ZDWHU�XVH�IRU�PLQHUDO
UHVRXUFHV�LQ�WKH�/RZHU�%DVLQ���7KH
8SSHU�%DVLQ�XVHV�ZDWHU�LQ�WKH
SURGXFWLRQ�RI�QXPHURXV�PLQHUDOV�LQ
DGGLWLRQ�WR�HQHUJ\�UHODWHG�PDWHULDOV
VXFK�DV�RLO�DQG�QDWXUDO�JDV��
�
(VWLPDWHV�RI�WKH�ZDWHU�FRQVXPSWLYHO\
XVHG�ZHUH�EDVHG�ODUJHO\�RQ�SKRQH
VXUYH\V�FRQGXFWHG�E\�WKH�8�6��*HRORJLFDO
6XUYH\�LQ�������WKDW�TXDQWLILHG�ZDWHU
XVH�LQ�WKH�EDVLQ���,QWHUPHGLDWH�\HDUV
ZHUH�LQWHUSRODWHG�EHWZHHQ������DQG
�������,Q�VRPH�FDVHV�ZKHUH��IRU�SULYDF\
UHDVRQV��FRPSDQLHV�ZHUH�XQZLOOLQJ�WR
VXSSO\�LQIRUPDWLRQ��LQIRUPDWLRQ�ZDV
REWDLQHG�IURP�WKH�8�6��%XUHDX�RI�0LQHV�

Thermal Electric Power

7KH�QHW�XVH�RI�ZDWHU�IRU�WKH�SURGXFWLRQ
RI�WKHUPDO�HOHFWULF�HQHUJ\�IURP�WKH
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WULEXWDULHV�RI�WKH�&RORUDGR�5LYHU�%DVLQ
ZDV�HVWLPDWHG�IURP�UHFRUGV�REWDLQHG
IURP�WKH�YDULRXV�SRZHU�FRPSDQLHV�LQ�WKH
%DVLQ���7KHVH�UHFRUGV�ZHUH�FRPSOHWH�DQG
ZHUH�MXGJHG�WR�EH�DFFXUDWH���

Municipal and Industrial

7KH�EDVLV�IRU�HVWLPDWLQJ�PXQLFLSDO�DQG
LQGXVWULDO�XVHV�ZDV�WKH�XUEDQ�DQG�UXUDO
SRSXODWLRQ�ZLWKLQ�WKH�UHSRUWLQJ�DUHDV�
3UHSDUDWLRQ�RI�DQQXDO�SRSXODWLRQ
HVWLPDWHV�ZDV�JXLGHG�E\�WKH������DQG
�����FHQVXVHV��YDULRXV�6WDWH�DQG�FRXQW\
VWDWLVWLFDO�UHYLHZV��DQG�UHSRUWV�WKDW
LQFOXGHG�SRSXODWLRQ�HVWLPDWHV�IRU�ORFDO
DUHDV���7KH�\HDUO\�SRSXODWLRQ�HVWLPDWHV
IRU�WKH�8SSHU�DQG�/RZHU�%DVLQV�DUH
VKRZQ�LQ�WDEOHV�8&���DQG�/&����
UHVSHFWLYHO\���:DWHU�ZLWKGUDZDO�UDWHV�IRU
XUEDQ�DQG�UXUDO�XVHV�LQ�WKH�YDULRXV
UHSRUWLQJ�DUHDV�ZHUH�GHULYHG�IURP
DYDLODEOH�VWXGLHV�LQ�WKH�PHWURSROLWDQ
DUHDV��6WDWH�:DWHU�3ODQ�UHSRUWV��DQG
%XUHDX�RI�5HFODPDWLRQ�WHFKQLFDO
JXLGHOLQHV��7KHVH�ZLWKGUDZDOV�ZHUH�WKHQ
FRQYHUWHG�WR�GHSOHWLRQV�XVLQJ�DYHUDJH
EDVLQ�FRQVXPSWLYH�XVH�IDFWRUV��
�
7KH�SRSXODWLRQ�RI�WKH�&RORUDGR�5LYHU
6\VWHP��HVWLPDWHG�DW�QHDUO\�����PLOOLRQ
LQ�������KDV�LQFUHDVHG�DW�DQ�DQQXDO�UDWH
VOLJKWO\�LQ�H[FHVV�RI���SHUFHQW�GXULQJ�WKLV
UHSRUWLQJ�SHULRG���$�ODUJH�SRUWLRQ�RI�WKH
SRSXODWLRQ�UHVLGHV�ZLWKLQ�0DULFRSD�DQG
3LPD�&RXQWLHV��$UL]RQD��DQG�LQ�&ODUN
&RXQW\��1HYDGD���6L[W\��SHUFHQW�RI�WKH
8SSHU�%DVLQ�DQG�DERXW����SHUFHQW�RI�WKH
/RZHU�%DVLQ�SRSXODWLRQ�ZHUH�FODVVLILHG
DV�UXUDO�ZLWK�D�VLJQLILFDQWO\�VPDOOHU�SHU
FDSLWD�XVH�RI�ZDWHU���%RWK�WKH�XUEDQ�DQG
UXUDO�DUHDV�KDYH�WKH�PXWXDO�SUREOHP�RI
SURYLGLQJ�DQ�DGHTXDWH�FXUUHQW�DQG
IXWXUH�ZDWHU�VXSSO\�IRU�D�JURZLQJ
SRSXODWLRQ�LQ�D�ZDWHU�VKRUW�DUHD���$V�D

UHVXOW�RI�DOPRVW�FRQWLQXRXV�VWXGLHV
FRQFHUQLQJ�WKHVH
SUREOHPV��DGHTXDWH�SURGXFWLRQ�DQG
HIIOXHQW�UHFRUGV�DUH�XVXDOO\�DYDLODEOH�WR
DGHTXDWHO\�DVVHVV�ZDWHU�XVH��

Transbasin Diversions

1HDUO\�DOO�WKH�WUDQVEDVLQ�GLYHUVLRQV�ERWK
RXW�RI�DQG�LQWR�WKH�&RORUDGR�5LYHU
6\VWHP�ZHUH�PHDVXUHG�DQG�UHSRUWHG�E\
WKH�*HRORJLFDO�6XUYH\��RU�ORFDO�ZDWHU
FRPPLVVLRQHUV�DQG�XVHUV���7KH
UHPDLQGHU�ZHUH�HVWLPDWHG�RQ�WKH�EDVLV�RI
SDVW�UHFRUGV�DQG�FDSDFLW\�RI�IDFLOLWLHV��
'XH�WR�WKH�KLJK�GHJUHH�RI�PHDVXUHPHQW�
WKLV�DUHD�RI�EDVLQ�FRQVXPSWLYH�XVH�LV
FRQVLGHUHG�WR�EH�TXLWH�DFFXUDWHO\
GHWHUPLQHG��
�

Lower Colorado 
River Main Stem�
�
7KH�DQQXDO�FRQVXPSWLYH�XVH�RI�ZDWHU
IURP�WKH�&RORUDGR�5LYHU�PDLQ�VWHP�E\
WKH�6WDWHV�DQG�H[SRUWV�IURP�WKH�V\VWHP
ZHUH�WDNHQ�IURP�WKH�%XUHDX�DQQXDO
UHSRUW�HQWLWOHG��&RPSLODWLRQ�RI�5HFRUGV
LQ�$FFRUGDQFH�ZLWK�$UWLFOH�9�RI�WKH
'HFUHH�RI�WKH�8QLWHG�6WDWHV�LQ�$UL]RQD
YV��&DOLIRUQLD����7KH�HVWLPDWHG�&RORUDGR
5LYHU�FRPSRQHQW�RI�WKH�FRPELQHG�VXUIDFH
DQG�VXEVXUIDFH�UHWXUQ�IORZV�DFFUXLQJ�WR
/DV�9HJDV�:DVK�DQG�GLVFKDUJLQJ�LQWR
/DNH�0HDG��DV�WDNHQ�IURP�WKH�UHSRUW��LV
FUHGLWHG�WR�1HYDGD
V�PXQLFLSDO�DQG
LQGXVWULDO�ZDWHU�XVHV���
8QPHDVXUHG�VXEVXUIDFH�UHWXUQ�IORZV
ZHUH�HVWLPDWHG�EHORZ�+RRYHU�'DP�
EDVHG�SDUWLDOO\�RQ�SUHOLPLQDU\
LQIRUPDWLRQ�VXSSOLHG�E\�WKH�7DVN�)RUFH
RQ�*URXQG�:DWHU�5HWXUQ�)ORZV���$OO
XQPHDVXUHG�VXEVXUIDFH�UHWXUQ�IORZV
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ZHUH�FUHGLWHG�WR�WKH�LUULJDWLRQ�ZDWHU�XVH
WDNHQ�IURP�WKH�$UWLFOH�9�UHSRUW��DQG�
ZHUH�GLYLGHG�EHWZHHQ�&DOLIRUQLD�DQG
$UL]RQD�EDVHG�RQ�WKHLU�UHVSHFWLYH
LUULJDWLRQ�GLYHUVLRQV��������

*URVV�HYDSRUDWLRQ�IURP�/DNH�0HDG�LV
HVWLPDWHG�E\�WKH�86*6�DQG�SXEOLVKHG�LQ
LWV�DQQXDO�:DWHU�5HVRXUFHV�'DWD
UHSRUWV���1HW�HYDSRUDWLRQ�IRU�/DNH�0HDG
LV�HVWLPDWHG�E\�VXEWUDFWLQJ�SUHFLSLWDWLRQ
DW�QHDUE\�%RXOGHU�&LW\��1HYDGD��IURP
WKH�JURVV�HYDSRUDWLRQ���1HW�HYDSRUDWLRQ
IURP�/DNHV�0RKDYH�DQG�+DYDVX�DQG
6HQDWRU�:DVK�5HVHUYRLU�ZDV�GHULYHG
LQFRUSRUDWLQJ�/DNH�0HDG�JURVV
HYDSRUDWLRQ�DQG�ORFDO�SUHFLSLWDWLRQ
UHFRUGV�DQG�RSHUDWLQJ�GDWD��
�
$QQXDO�FKDQQHO�ORVVHV�ZHUH�HVWLPDWHG�DV
WKH�LQIORZ�RU�RXWIORZ�QHFHVVDU\�WR
EDODQFH�D�VLPSOLILHG�ZDWHU�EXGJHW�IRU�WKH
/HH�)HUU\�WR�+RRYHU�'DP�DQG�+RRYHU
'DP�WR�,QWHUQDWLRQDO�%RXQGDU\�UHDFKHV��
&KDQQHO�ORVVHV�LQFOXGH�HYDSRUDWLRQ�
VHHSDJH��SKUHDWRSK\WH�FRQVXPSWLYH�XVH�
DQG�EDQN�VWRUDJH�

7KH�DFFXUDF\�RI�IORZ�PHDVXUHPHQWV�RI
WKH�&RORUDGR�5LYHU�PDLQVWUHDP�IRU�XVH
LQ�GHWHUPLQLQJ�WKH�FKDQQHO�ORVVHV�YDOXHV
LQ�WDEOH�/&���LV�LQ�TXHVWLRQ���7KH�JDXJH
HUURU�RI�DQ��H[FHOOHQW��86*6�IORZ�JDXJH
LV���SHUFHQW���$FWXDO�IORZ�DW�/HH�)HUU\�
+RRYHU�'DP��RU�WR�0H[LFR�PD\�WKHUHIRUH
YDU\�E\��������DFUH�IHHW�IRU�WKH�ORZ�IORZ
HQWHULQJ�0H[LFR�LQ������WR�RYHU
����PLOOLRQ�DFUH�IHHW�IRU������IORZ�EHORZ
+RRYHU���6XFK�LQDFFXUDFLHV��WKRXJK�D
YHU\�VPDOO�SHUFHQW�RI�WRWDO�IORZ��ZLOO�KDYH
GUDPDWLF�HIIHFWV�RQ�DSSDUHQW�FKDQQHO
ORVV�FRPSXWDWLRQV��DV�UHIOHFWHG�E\
FKDQQHO�JDLQV�

7KH�DQQXDO�ODQG�XVH��ZDWHU�VXSSO\��DQG
ZDWHU�XVH�LQIRUPDWLRQ�EHLQJ�JDWKHUHG�IRU

WKH�RSHUDWLRQ��PDLQWHQDQFH��DQG
DGPLQLVWUDWLRQ�RI�WKH�&RORUDGR�5LYHU
PDLQ�VWHP�EHORZ�/HH�)HUU\�LV�EHOLHYHG�
WR�EH�JHQHUDOO\�DGHTXDWH�LQ�TXDQWLW\�
TXDOLW\��DQG�H[WHQW���7KHVH�GDWD�DUH
XQGHU�FRQVWDQW�UHYLHZ�DQG�DUH�EHLQJ
FRQWLQXDOO\�XSJUDGHG���6WXGLHV�DQG�
SURJUDPV�DUH�LQ�SURJUHVV�WR�UHPHG\�D
ODFN�RI�GDWD�RQ�UHWXUQ�IORZV�IURP�PDLQ
VWHP�GLYHUVLRQV�

BENEFICIAL CONSUMPTIVE
USES AND LOSSES

$�VXPPDU\�WDEOH�RI�WKH�&RORUDGR�5LYHU
6\VWHP�WRWDO�DQQXDO�ZDWHU�XVHV������
WKURXJK�������E\�VWDWHV�DQG�ZDWHU
IORZLQJ�WR�0H[LFR�LV�VKRZQ�RQ�SDJH�LY��
7DEOHV�&���WKURXJK�&���VKRZ�RQ�D�\HDUO\
EDVLV�WKH�VDPH�LQIRUPDWLRQ�EURNHQ�GRZQ
E\�6WDWH��EDVLQ��DQG�W\SH�RI�XVH���:DWHU
XVH�ZLWKLQ�WKH�VHOHFWHG�UHSRUWLQJ�DUHDV�LV
GLVFXVVHG�EHORZ�

Upper Colorado River 
Tributaries

6XPPDULHV�RI�HVWLPDWHG�DQQXDO
FRQVXPSWLYH�XVHV�DQG�ORVVHV�LQ�WKH
8SSHU�&RORUDGR�5LYHU�%DVLQ�IRU�HDFK�RI
WKH�UHSRUWLQJ�\HDUV��EURNHQ�GRZQ�E\
6WDWH��UHSRUWLQJ�DUHD��DQG�W\SH�RI�XVH�DUH
VKRZQ�LQ�WDEOHV�8&���WKURXJK�8&����
(VWLPDWHG�PDLQ�VWHP�UHVHUYRLU
HYDSRUDWLRQ�LV�VKRZQ�LQ�WDEOH�8&����
7HFKQLFDOO\��WKHVH�DUH�QRW�DOO�PDLQ�VWHP
UHVHUYRLUV�EXW�DUH�UHVHUYRLUV�WKDW�SDUWL�
FLSDWH�LQ�WKH�&RORUDGR�5LYHU�6WRUDJH
3URMHFW��&563����7KH�%DVLQ�&RPPLVVLRQ
GHVLJQDWHV�ZKLFK�UHVHUYRLUV�LQ�WKH�&563
KDYH�HYDSRUDWLRQ�ORVVHV�FKDUJHG�WR�WKH
6WDWH�DQG�ZKLFK�KDYH�ORVVHV�FKDUJHG�WR
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WKH�EDVLQ�DV�D�ZKROH���5HVHUYRLUV�OLVWHG
LQ�WDEOH�8&���DUH�WKRVH�WR�EH�FKDUJHG�WR
WKH�EDVLQ�DV�D�ZKROH���7KHVH�UHVHUYRLU
HYDSRUDWLRQ�ORVVHV�DPRXQW�WR�DERXW
���SHUFHQW�RI�DOO�8SSHU�%DVLQ�ORVVHV�

8SSHU�%DVLQ�FRQVXPSWLYH�XVH�YDULHG
EHWZHHQ�����PLOOLRQ�WR�����PLOOLRQ�DQG
DYHUDJHG�����PLOOLRQ�DFUH�IHHW�SHU�\HDU
IRU�WKH�UHSRUWLQJ�SHULRG�������WKURXJK
�������$JULFXOWXUDO�XVHV�DFFRXQWHG�IRU
DERXW����SHUFHQW�RI�WKH�WRWDO�8SSHU
%DVLQ�FRQVXPSWLYH�XVHV�DQG�ORVVHV��
,UULJDWHG�DFUHDJHV�IOXFWXDWHG�YHU\�OLWWOH
GXULQJ�WKLV�SHULRG��UDQJLQJ�EHWZHHQ
�����PLOOLRQ�DFUHV�WR������PLOOLRQ�DFUHV�
DQG�DYHUDJHG������PLOOLRQ�DFUHV�SHU�\HDU��
9DULDWLRQ�LQ�FRQVXPSWLYH�XVH�GXULQJ�WKH
UHSRUWLQJ�SHULRG�ZDV�ODUJHO\�GXH�WR�\HDU�
WR�\HDU�FKDQJHV�LQ�FOLPDWLF�FRQGLWLRQV�

7UDQVEDVLQ�H[SRUWV��WKH�VHFRQG�ODUJHVW
8SSHU�%DVLQ�XVH��RQ�WKH�DYHUDJH
DFFRXQWHG�IRU����SHUFHQW�RI�EDVLQ�XVH�
VKRZHG�\HDU�E\�\HDU�YDULDWLRQ�GXULQJ�WKH
UHSRUWLQJ�SHULRG�UDQJLQJ�IURP�D�KLJK�RI
��������DFUH�IHHW�LQ������WR�D�ORZ�RI
��������DFUH�IHHW�LQ��������([SRUWV�ZHUH
UHGXFHG�GXULQJ������DQG������GXH�WR
UHFRUG�DPRXQWV�RI�ZLQWHU�SUHFLSLWDWLRQ�LQ
WKH�5RFN\�0RXQWDLQ�UHJLRQ��ZKLFK
SURGXFHG�DEXQGDQW�ZDWHU�VXSSOLHV�RQ
WKH�)URQW�5DQJH�RI�&RORUDGR��DQG�LQ�WKH
*UHDW�%DVLQ�RI�8WDK�

:DWHU�XVHV�IRU�WKHUPDO�HOHFWULF�SRZHU
JHQHUDWLRQ�UHPDLQHG�IDLUO\�FRQVWDQW�
DYHUDJLQJ�DERXW���������DFUH�IHHW�SHU
\HDU��ZKLFK�UHSUHVHQWV�DERXW���SHUFHQW�RI
FRQVXPSWLYH�XVH�LQ�WKH�8SSHU�%DVLQ��
,QFUHDVHV�QRWHG�LQ�SDVW�UHSRUWV�ZHUH
SULPDULO\�GXH�WR�QHZ�SRZHUSODQWV
FRPLQJ�RQ�OLQH��ZKHUHDV�WKHUH�KDYH�EHHQ
QR�QHZ�SRZHU�SURMHFWV�FRQVWUXFWHG�
GXULQJ�WKLV�UHSRUWLQJ�SHULRG�

Lower Colorado River 
Main Stem

7DEOH�/&���VKRZV�PDLQ�VWHP�UHVHUYRLU
HYDSRUDWLRQ�DQG�DSSDUHQW�FKDQQHO
ORVVHV��DQG�WDEOH�/&���VKRZV�ZDWHU�XVHV
DORQJ�WKH�ORZHU�&RORUDGR�5LYHU�PDLQ
VWHP�DQG�IORRG�SODLQ�LQFOXGLQJ�ZDWHU
SDVVLQJ�WR�0H[LFR���:DWHU�SDVVLQJ�WR
0H[LFR�LV�PDGH�XS�RI�GHOLYHULHV�LQ
VDWLVIDFWLRQ�RI�WKH�7UHDW\��GHOLYHULHV
PDGH�SXUVXDQW�WR�0LQXWH�1R�������*LOD
5LYHU�IORRG�UHOHDVHV��UHJXODWRU\�ZDVWH
DQG�DQWLFLSDWRU\�IORRG�FRQWURO�UHOHDVHV
IURP�WKH�PDLQ�VWHP���7KH�ODWWHU�WKUHH�DUH
FRPELQHG�DV�H[FHVV�UHOHDVHV�LQ�WDEOH�/&�
��DQG�IRU�WKLV�UHSRUWLQJ�SHULRG�WRWDOHG
VOLJKWO\�PRUH�WKDQ����PLOOLRQ�DFUH�IHHW��
7KH�SUHYLRXV���\HDU�UHSRUWLQJ�SHULRG�KDG
LGHQWLILHG�H[FHVV�UHOHDVHV�WR�0H[LFR
WRWDOLQJ�DERXW�����PLOOLRQ�DFUH�IHHW��ZLWK
QHDUO\����SHUFHQW�RI�WKLV�WRWDO�RFFXUULQJ
LQ������DQG�FRUUHVSRQGLQJ�WR�FRPSOHWLRQ
RI�LQLWLDO�ILOOLQJ�RI�WKH�8SSHU�%DVLQ
V
/DNH�3RZHOO�

$QQXDO�DYHUDJH�PDLQ�VWHP�UHVHUYRLU
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SURFHHGLQJ�UHSRUWLQJ�SHULRG��WUDQVEDVLQ
GLYHUVLRQV�FRQWLQXHG�WR�DFFRXQW�IRU
DSSUR[LPDWHO\����SHUFHQW�RI�WKH�/RZHU
&RORUDGR�5LYHU�PDLQ�VWHP�GHSOHWLRQV�

Lower Colorado River Tributaries

7DEOHV�/&���WKURXJK�/&���VKRZ�DQQXDO
ZDWHU�XVHV�ZLWKLQ�VWDWHV�E\�WULEXWDU\
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DERXW�����PLOOLRQ�DFUH�IHHW�LQ������
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$UL]RQD�KDV�EHHQ�HVWLPDWHG�WR�EH
DSSUR[LPDWHO\�����PLOOLRQ�DFUH�IHHW�SHU
\HDU�

&RQVXPSWLYH�XVH�IRU�WKH�LUULJDWLRQ�RI
FURSV�UHSUHVHQWV�EHWZHHQ����DQG
���SHUFHQW�RI�WKH�WRWDO�ZDWHU�XVH�LQ�WKH
/RZHU�&RORUDGR�WULEXWDU\�DUHDV��
(VWLPDWHG�DQQXDO�FRQVXPSWLYH�XVH�IRU
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SHULRG�DYHUDJH�DERXW�����DFUH�IHHW�SHU
DFUH��YDU\LQJ�IURP�DSSUR[LPDWHO\
����DFUH�IHHW�SHU�DFUH�LQ�SDUWV�RI�1HZ
0H[LFR�WR�RYHU���DFUH�IHHW�LQ�WKH�ZHVWHUQ
SRUWLRQ�RI�WKH�EDVLQ���(VWLPDWHG�FURS�

FRQVXPSWLYH�XVH�YDULHG�FRQVLGHUDEO\
IURP�\HDU�WR�\HDU�RQ�WKH�EDVLV�RI
FOLPDWLF�FRQGLWLRQV��DQG�DFUHDJH
IOXFWXDWLRQV��IURP�D�KLJK�RI�����PLOOLRQ
DFUH�IHHW�LQ������WR�D�ORZ�RI�����PLOOLRQ
DFUH�IHHW�LQ��������,UULJDWHG�ODQGV
DPRXQWHG�WR�DERXW������PLOOLRQ�DFUHV�LQ
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WKH�*LOD�5LYHU�WULEXWDU\��DFFRUGLQJ�WR
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7KH�FRQVXPSWLYH�XVH�RI�ZDWHU�IRU
PXQLFLSDO�DQG�LQGXVWULDO�SXUSRVHV�LV
HVWLPDWHG�WR�KDYH�LQFUHDVHG�E\�DERXW
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WKH�HQGLQJ�\HDU�RI�WKH�SUHYLRXV�UHSRUWLQJ
SHULRG���1HDUO\����SHUFHQW�RI�WKH�LQFUHDVH
RFFXUUHG�LQ������

:DWHU�VXSSO\�FRQGLWLRQV�ZHUH�FKDU�
DFWHUL]HG�E\�QHDU�QRUPDO�UXQRII�LQ������
H[FHSWLRQDOO\�SRRU�UXQRII�LQ�������DQG
H[WUHPHO\�ODUJH�UXQRII�LQ�������������DQG
�������,Q�DGGLWLRQ��WKH�UXQRII�LQ�����
SURGXFHG�DQ�RXWIORZ�EHORZ�3DLQWHG�5RFN
'DP�RI�����������DFUH�IHHW�



 
Table C-1.--Drainage area of the Colorado River System,

Area within each State and Mexico by major tributary streams
                                                                                      Units = 1,000 square miles         

Major tributary streams and 

their selected outflow points   Wyoming  Colorado  Utah  New Mexico  Arizona  Nevada  California  Total   Mexico         

 

Green River at Colorado River 

  confluence, Utah              17.1       10.6    17.1       -         -       -          -       44.8      -

Upper Main Stem at Green 

  River confluence, Utah          -        22.2     4.0       -         -       -          -       26.2      -

San Juan-Colorado at Lee 

  Ferry, Arizona                  -         5.8    16.2      9.7       6.9      -          -       38.6      -

Little Colorado River 

  near Cameron, Arizona           -          -       -       5.3      21.2      -          -       26.5      -

Virgin River at Little- 

  field, Arizona                  -          -      3.0       -        1.9     0.2         -        5.1      -

Muddy River near 

  Glendale, Nevada                -          -       -        -         -      6.8         -        6.8      -

Bill Williams River below 

  Alamo Dam, Arizona              -          -       -        -        4.7      -          -        4.7      -

Gila River below Painted 

  Rock Dam, Arizona               -          -       -       5.6      44.2      -          -       49.8    (1.1)

Main stem and remaining 

  areas in Lower Basin            -          -      0.6       -       28.3     6.9        3.6      39.4    (0.1)

Colorado River System 

  at Southerly International 

  Boundary                       17.1      38.6    40.9     20.6     107.2    13.9        3.6     241.9    (1.2)

Colorado River System 

  above Lee Ferry                17.1      38.6    37.3      9.7       6.9      -          -      109.6      -

Colorado River System 

  below Lee Ferry                 -          -      3.6     10.9     100.3    13.9        3.6     132.3    (1.2)

                                                                                                                         



 

 
Table C-2.--Summary of estimated water use by States and types of use

1981

                                                                                                    (1,000 acre-feet)

                                             Estimated beneficial consumptive uses and losses1                              

                                        Municipal     Fish and       Export        Export   Unmeasured

                Reservoir    Irrigated        and         wildlife      outside        within     return

   State       evaporation  agriculture2   industrial3   recreation      system        system      flow         Total   

Arizona 279.7 5,452.6 513.2 53.9 0.0 3.0 -135 6,167.4

California 0.0 641.9 3.0 0.0 4,258.7 0.0 -65 4,838.6

Colorado 82.7 1,418.7 46.7 0.0 538.0 0.0 0 2,086.1

Nevada 4.2 96.8 294.5 1.2 0.0 -3.0 -43.6 350.1

New Mexico 44.3 190.5 52.0 0.9 54.6 0.0 0 342.3

Utah 65.0 577.0 40.7 0.0 99.5 0.0 0 782.2

Wyoming 41.6 241.7 50.7 0.0 7.0 0.0 0 341.0

Other4 1,598.4     0.0     0.0  0.0 3,996.4 0.0   0  5,594.8

Colorado River 

 System total 2,115.9 8,619.2 1,000.8 56.0 8,954.2   0.0 -243.6 20,502.5

________________________________________________________________________________________________________________________

     1 From tables UC-1, UC-2, LC-1, and LC-2.

     2 Includes livestock water use and stockpond evaporation.

     3 Includes water uses for thermal electric power generation and mineral resources.

     4 Reservoir evaporation represents main stem reservoir evaporation in the Upper Basin and Lower Basin and main stem

channel losses for Lower Basin.  Exports outside system represent water passing to Mexico.

      



 

 
Table C-3.--Summary of estimated water use by States and types of use

1982

                                                                                                       (1,000 acre-feet)

                                             Estimated beneficial consumptive uses and losses1                              

                                        Municipal     Fish and       Export        Export   Unmeasured

                Reservoir    Irrigated        and         wildlife      outside        within     return

   State       evaporation  agriculture2   industrial3   recreation      system        system      flow         Total   

Arizona 212.1 4,480.9 532.6 49.5 0.0 3.0 -135.4 5,142.7

California 0.0 572.2 3.1 0.0 3,838.4 0.0 -64.6 4,349.1

Colorado 78.4 1,378.5 44.5 0.0 604.7 0.0 0 2,106.1

Nevada 3.9 97.4 301.9 1.0 0.0 -3.0 -49.2 352.0

New Mexico 42.3 195.2 54.5 0.9 131.8 0.0 0 424.7

Utah 59.4 569.6 41.2 0.0 75.5  0.0 0 745.7

Wyoming 39.2 228.7 50.8 0.0 11.1 0.0 0 329.8

Other4 1,402.9     0.0   0.0  0.0 1,816.8  0.0    0  3,219.7

Colorado River 

 System total 1,838.2 7,522.5 1,028.6 51.4 6,478.3 0.0 -249.2 16,669.8

________________________________________________________________________________________________________________________

 

     1 From tables UC-1, UC-3, LC-1, and LC-2. 

     2 Includes livestock water use and stockpond evaporation. 

     3 Includes water uses for thermal electric power generation and mineral resources. 

     4 Reservoir evaporation represents main stem reservoir evaporation in the Upper Basin and Lower Basin and main stem

channel losses for Lower Basin.  Exports outside the system represents water passing to Mexico.

 



 
Table C-4.--Summary of estimated water use by States and types of use

1983

                                                                                                       (1,000 acre-feet)

                                             Estimated beneficial consumptive uses and losses1                              

                                        Municipal     Fish and       Export        Export   Unmeasured

                Reservoir    Irrigated        and         wildlife      outside        within     return

   State       evaporation  agriculture2   industrial3   recreation      system        system      flow         Total   

Arizona 280.4 3,548.2 517.2 30.6 0.0 3.0 -142.2 4,237.2

California 0.0 409.4 2.5 0.0 3,598.5 0.0 -57.8 3,952.6

Colorado 82.3 1,373.7 40.1 0.0 423.4 0.0 0 1,919.5

Nevada 4.6 91.2 311.6 1.1 0.0 -3.0 -66.2 339.3

New Mexico 39.0 198.8 55.6 0.9 131.2 0.0 0 425.5

Utah 63.0 587.1 43.1 0.0 24.9 0.0 0 718.1

Wyoming 36.7 257.6 45.2 0.0 6.6 0.0 0 346.1

Other4 1,896.2     0.0   0.0  0.0  9,781.8  0.0    0 11,678.0

 

Colorado River

 System total 2,402.2 6,466.0 1,015.3 32.6 13,966.4 0.0 -266.2 23,616.3

________________________________________________________________________________________________________________________

     1 From tables UC-1, UC-4, LC-1, and LC-2. 

     2 Includes livestock water use and stockpond evaporation. 

     3 Includes water uses for thermal electric power generation and mineral resources. 

     4 Reservoir evaporation represents main stem reservoir evaporation in the Upper Basin and Lower Basin and main stem

channel losses for Lower Basin.  Exports outside the system represents water passing to Mexico.

 

 



 
Table C-5.--Summary of estimated water use by States and types of use

1984

                                                                                                       (1,000 acre-feet)

                                             Estimated beneficial consumptive uses and losses1                              

                                        Municipal     Fish and       Export        Export   Unmeasured

                Reservoir    Irrigated        and         wildlife      outside        within     return

   State       evaporation  agriculture2   industrial3   recreation      system        system      flow         Total   

 

Arizona 274.5 4,344.9 555.7 5.8 0.0 3.0 -143 5,040.9

California 0.0 446.3 3.0 0.0 4,286.5 0.0 -57 4,678.8

Colorado 84.2 1,298.0 38.8 0.0 443.7 0.0 0 1,864.7

Nevada 5.1 95.4 323.6 1.0 0.0 -3.0 -66.9 355.2

New Mexico 44.9 199.7 58.0 0.9 114.1 0.0 0 417.6

Utah 64.7 630.0 44.0 0.0 23.3 0.0 0 762.0

Wyoming 34.5 229.4 39.4 0.0 4.0 0.0 0 307.3

Other4 1,197.1     0.0   0.0 0.0 16,991.3  0.0   0 18,188.4

Colorado River 

 System total 1,705.0 7,243.7 1,062.5 7.7 21,862.9 0.0 -266.9 31,614.9

________________________________________________________________________________________________________________________

                         

     1 From tables UC-1, UC-5, LC-1, and LC-2. 

     2 Includes livestock water use and stockpond evaporation. 

     3 Includes water uses for thermal electric power generation and mineral resources. 

     4 Reservoir evaporation represents main stem reservoir evaporation in the Upper Basin and Lower Basin and main stem

channel losses for Lower Basin.  Exports outside the system represents water passing to Mexico.

 

 



 
Table C-6.--Summary of estimated water use by States and types of use

1985

                                                                                                       (1,000 acre-feet)

                                             Estimated beneficial consumptive uses and losses1                              

                                        Municipal     Fish and       Export        Export   Unmeasured

                Reservoir    Irrigated        and         wildlife      outside        within     return

   State       evaporation  agriculture2   industrial3   recreation      system        system      flow         Total   

Arizona 266.2 4,120.0 585.2 6.0  0.0 3.0 -142.3 4,838.1

California 0.0 455.9 3.3 0.0 4,308.6 0.0 -57.7 4,710.1

Colorado 86.3 1,359.4 38.5 0.0 509.6 0.0 0.0 1,993.8

Nevada 4.7 102.6 336.0 1.0 0.0 -3.0 -69.2 372.1

New Mexico 38.4 211.0 58.1 0.9 92.8 0.0 0 401.2

Utah 69.0 705.5 45.3 0.0 59.6 0.0 0 879.4

Wyoming 30.5 250.4 44.2 0.0 11.3 0.0 0 336.4

Other4 1,782.9     0.0     0.0 0.0 13,395.9 0.0  0 15,178.8

Colorado River

 System total 2,278.0 7,204.8 1,110.6 7.9 18,377.8 0.0 -269.2 28,709.9

________________________________________________________________________________________________________________________ 

     1 From tables UC-1, UC-6, LC-1, and LC-2. 

     2 Includes livestock water use and stockpond evaporation. 

     3 Includes water uses for thermal electric power generation and mineral resources. 

     4 Reservoir evaporation represents main stem reservoir evaporation in the Upper Basin and Lower Basin and main stem

channel losses for Lower Basin.  Exports outside the system represents water passing to Mexico.



 
 

Table UC-1.--Upper Colorado River Basin 
Estimated main stem reservoir evaporation1 

 
1981-1985 

 
                                                           (1,000 acre-feet) 

                                          Evaporation                        

                                                                     Average

Reservoir                1981     1982     1983     1984     1985   1981-1985

 

Flaming Gorge            74.2     72.5     81.1     81.4     82.2       78.3 

Blue Mesa                 8.2      9.0     12.4      9.1      9.7        9.7 

Morrow Point              1.1      1.0      1.2      0.9      1.0        1.0 

Lake Powell             457.9    418.4    519.5    567.7    552.0      503.1 

 

Total                   541.4    500.9    614.2    659.1    644.9      592.1 

                                                                             

    1 Undistributed by States.  Evaporation determined using average 

historical evaporation rates. 



 
Table UC-2.--Upper Colorado River Basin 

Estimated water use within States, by major tributaries, and types of use 
1981 

                                                                                                                        (1,000 acre-feet) 

                                                     Agriculture               Municipal & industrial                    

                                                      Stockpond                       Thermal    Urban               Export            

                                Reservoir1   Irri-   evaporation            Mineral   electric  rural &         Outside  Within   

State           Tributary      evaporation   gation  & livestock  Total    resources   power  industrial Total  system   system   Totals  

 

Arizona      San Juan-Colo.        5.6           4.6      3.5        8.1      0.4       21.1      6.6     28.1     0.0     0.0       41.8 

 

Colorado     Green River           6.5         154.9      3.7      158.6      4.0       12.7      1.9     18.6     0.0     0.0      183.7 

             Upper Main Stem      67.4       1,059.4      7.4    1,066.8      9.9        0.1     13.1     23.1   535.2   120.9    1,813.4 

             San Juan-Colo.        8.8         187.3      6.0      193.3      2.0        0.0      3.0      5.0     2.8  -120.9       89.0 

                Subtotal          82.7       1,401.6     17.1    1,418.7     15.9       12.8     18.0     46.7   538.0     0.0    2,086.1 

 

New Mexico   San Juan-Colo.       39.3         175.7      3.9      179.6      4.2       28.1      9.5     41.8    53.9     0.0      314.6 

 

Utah         Green River          51.3         409.1      4.8      413.9      6.8       20.1      5.6     32.5   103.8     0.0      601.5 

             Upper Main Stem       0.4           9.1      0.1        9.2      1.6        0.0      0.9      2.5     0.0     0.0       12.1 

             San Juan-Colo.        8.7          42.9      4.3       47.2      1.6        0.0      1.1      2.7    -5.7     0.0       52.9 

                Subtotal          60.4         461.1      9.2      470.3     10.0       20.1      7.6     37.7    98.1     0.0      666.5 

 

Wyoming      Green River          41.6         237.1      4.6      241.7     16.4       28.6      5.7     50.7     7.0     0.0      341.0 

                                                                                                                                           

 

Upper Basin  Green River          99.4         801.1     13.1      814.2     27.2       61.4     13.2    101.8   110.8     0.0    1,126.3 

  Totals     Upper Main Stem      67.8       1,068.5      7.5    1,076.0     11.5        0.1     14.0     25.6   535.2   120.9    1,825.5 

             San Juan-Colo.       62.4         410.5     17.7      428.2      8.2       49.2     20.2     77.6    51.0  -120.9      498.3 

                Subtotal         229.6       2,280.1     38.3    2,318.4     46.9      110.7     47.4    205.0   697.0     0.0    3,450.0 

                                                                                                                                           

     1 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table UC-1.



Table UC-3.--Upper Colorado River Basin 
Estimated water use within States, by major tributaries, and types of use  

1982 

                                                                                                                       (1,000 acre-feet) 

                                                     Agriculture                 Municipal & industrial                    

                                                      Stockpond                       Thermal    Urban              Export             

                                Reservoir1   Irri-   evaporation            Mineral   electric  rural &         Outside  Within   

State           Tributary      evaporation   gation  & livestock  Total    resources   power  industrial Total  system   system   Totals  

 

Arizona      San Juan-Colo.        4.3           5.7      3.4        9.1      0.4       19.4      6.6     26.4     0.0     0.0       39.8 

 

Colorado     Green River           6.5         140.8      3.6      144.4      3.1       13.2      1.9     18.2     0.0     0.0      169.1 

             Upper Main Stem      63.2       1,016.9      7.2    1,024.1      7.7        0.2     13.8     21.7   601.7   156.1    1,866.8 

             San Juan-Colo.        8.7         204.1      5.9      210.0      1.5        0.0      3.1      4.6     3.0  -156.1       70.2 

                Subtotal          78.4       1,361.8     16.7    1,378.5     12.3       13.4     18.8     44.5   604.7     0.0    2,106.1 

 

New Mexico   San Juan-Colo.       37.6         179.4      4.0      183.4      3.9       34.2      9.1     47.2   131.0     0.0      399.2 

 

Utah         Green River          46.6         403.5      4.5      408.0      6.0       20.0      6.1     32.1    78.7     0.0      565.4 

             Upper Main Stem       0.4           7.8      0.1        7.9      1.7        0.0      1.0      2.7     0.0     0.0       11.0 

             San Juan-Colo.        8.1          46.8      4.2       51.0      2.0        0.0      1.2      3.2    -6.0     0.0       56.3 

                Subtotal          55.1         458.1      8.8      466.9      9.7       20.0      8.3     38.0    72.7     0.0      632.7 

 

Wyoming      Green River          39.2         224.3      4.4      228.7     13.9       31.0      5.9     50.8    11.1     0.0      329.8 

                                                                                                                                           

Upper Basin  Green River          92.3         768.6     12.5      781.1     23.0       64.2     13.9    101.1    89.8     0.0    1,064.3 

  Totals     Upper Main Stem      63.6       1,024.7      7.3    1,032.0      9.4        0.2     14.8     24.4   601.7   156.1    1,877.8 

             San Juan-Colo.       58.7         436.0     17.5      453.5      7.8       53.6     20.0     81.4   128.0  -156.1      565.5 

                Subtotal         214.6       2,229.3     37.3    2,266.6     40.2      118.0     48.7    206.9   819.5     0.0    3,507.6 

                                                                                                                                         

     1 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table UC-1.



Table UC-4.--Upper Colorado River Basin 
Estimated water use within States, by major tributaries, and types of use 

 1983 

                                                                                                                        (1,000 acre-feet) 

                                                     Agriculture              Municipal & Industrial              

                                                      Stockpond                      Thermal    Urban               Export              

                               Reservoir1     Irri-   Evaporation            Mineral   Electric  Rural &          Outside Within   

State          Tributary      Evaporation    gation  & Livestock   Total   Resources   Power  Industrial  Total  System  System   Totals 

 

Arizona      San Juan-Colo.        4.0           6.5      3.5       10.0      0.4       20.2      7.0     27.6     0.0     0.0       41.6 

 

Colorado     Green River           6.5         138.2      3.6      141.8      2.2       11.8      1.9     15.9     0.0     0.0      164.2 

             Upper Main Stem      67.2       1,009.5      7.2    1,016.7      5.2        0.2     14.6     20.0   420.0   123.5    1,647.4 

             San Juan-Colo.        8.6         209.3      5.9      215.2      1.0        0.0      3.2      4.2     3.4  -123.5      107.9 

                Subtotal          82.3       1,357.0     16.7    1,373.7      8.4       12.0     19.7     40.1   423.4     0.0    1,919.5 

 

New Mexico   San Juan-Colo.       34.3         185.2      4.0      189.2      5.4       33.2      8.5     47.1   130.3     0.0      400.9 

 

Utah         Green River          49.2         407.3      4.5      411.8      5.2       21.4      6.6     33.2    20.0     0.0      514.2 

             Upper Main Stem       0.4           9.1      0.1        9.2      1.8        0.0      1.1      2.9     0.0     0.0       12.5 

             San Juan-Colo.        8.3          58.8      4.2       63.0      2.4        0.0      1.2      3.6    -5.1     0.0       69.8 

                Subtotal          57.9         475.2      8.8      484.0      9.4       21.4      8.9     39.7    14.9     0.0      596.5 

 

Wyoming      Green River          36.7         253.2      4.4      257.6     11.3       27.7      6.2     45.2     6.6     0.0      346.1 

                                                                                                                                           

 

Upper Basin  Green River          92.4         798.7     12.5      811.2     18.7       60.9     14.7     94.3    26.6     0.0    1,024.5 

  Totals     Upper Main Stem      67.6       1,018.6      7.3    1,025.9      7.0        0.2     15.7     22.9   420.0   123.5    1,659.9 

             San Juan-Colo.       55.2         459.8     17.6      477.4      9.2       53.4     19.9     82.5   128.6  -123.5      620.2 

                Subtotal         215.2       2,277.1     37.4    2,314.5     34.9      114.5     50.3    199.7   575.2     0.0    3,304.6  

                                                                                                                                          

      1 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table UC-1.



Table UC-5.--Upper Colorado River Basin 
Estimated water use within States, by major tributaries, and types of use 

 1984 

                                                                                                                        (1,000 acre-feet) 

                                                      Agriculture               Municipal & industrial              

                                                       Stockpond                      Thermal   Urban               Export            

                                Reservoir1    Irri-   evaporation           Mineral   electric  rural &         Outside  Within   

State           Tributary      evaporation    gation  & livestock  Total   resources   power  industrial Total  system   system    Totals 

 

Arizona       San Juan-Colo.       4.9           5.8      3.3        9.1      0.4       22.1      7.5     30.0     0.0     0.0       44.0 

 

Colorado     Green River           6.5         134.7      3.6      138.3      1.3       13.1      1.9     16.3     0.0     0.0      161.1 

             Upper Main Stem      69.0         922.5      7.2      929.7      3.2        0.0     15.4     18.6   440.0   137.7    1,595.0 

             San Juan-Colo.        8.7         224.1      5.9      230.0      0.6        0.0      3.3      3.9     3.7  -137.7      108.6 

                Subtotal          84.2       1,281.3     16.7    1,298.0      5.1       13.1     20.6     38.8   443.7     0.0    1,864.7 

 

New Mexico   San Juan-Colo.       40.1         186.7      4.0      190.7      4.2       37.7      8.2     50.1   113.6     0.0      394.5 

 

Utah         Green River          50.3         438.7      4.4      443.1      4.4       21.9      7.0     33.3    26.8     0.0      553.5 

             Upper Main Stem       0.4          10.1      0.1       10.2      1.8        0.0      1.2      3.0     0.0     0.0       13.6 

             San Juan-Colo.        8.4          60.3      4.3       64.6      2.8        0.0      1.3      4.1    -6.1     0.0       71.0 

                Subtotal          59.1         509.1      8.8      517.9      9.0       21.9      9.5     40.4    20.7     0.0      638.1 

 

Wyoming      Green River          34.5         225.2      4.2      229.4      8.7       24.3      6.4     39.4     4.0     0.0      307.3 

 Upper Basin  Green River         91.3         798.6     12.2      810.8     14.4       59.3     15.3     89.0    30.8     0.0    1,021.9 

  Totals     Upper Main Stem      69.4         932.6      7.3      939.9      5.0        0.0     16.6     21.6   440.0   137.7    1,608.6 

             San Juan-Colo.       62.1         476.9     17.5      494.4      8.0       59.8     20.3     88.1   111.2  -137.7      618.1 

                Subtotal         222.8       2,208.1     37.0    2,245.1     27.4      119.1     52.2    198.7   582.0     0.0    3,248.6 

 

                                                                                                                                          

 
1 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table UC-1.



Table UC-6.--Upper Colorado River Basin 
Estimated water use within States, by major tributaries, and types of use 

 1985 

                                                                                                                        (1,000 acre-feet) 

                                                     Agriculture                Municipal & industrial                    

                                                       Stockpond                      Thermal    Urban               Export              

                                Reservoir1    Irri-   evaporation           Mineral   electric  rural &         Outside  Within   

State           Tributary      evaporation    gation  & livestock  Total   resources   power  industrial Total  system   system   Totals  

 

Arizona      San Juan-Colo.        4.9           5.8      2.5        8.3      0.4       23.2      7.2     30.8     0.0     0.0       44.0 

 

Colorado     Green River           6.5         129.8      3.5      133.3      0.3       15.6      1.9     17.8     0.0     0.0      157.6 

             Upper Main Stem      71.1       1,011.3      7.0    1,018.3      0.9        0.0     16.2     17.1   505.3   140.7    1,752.5 

             San Juan-Colo.        8.7         202.0      5.8      207.8      0.2        0.0      3.4      3.6     4.3  -140.7       83.7 

                Subtotal          86.3       1,343.1     16.3    1,359.4      1.4       15.6     21.5     38.5   509.6     0.0    1,993.8 

 

New Mexico   San Juan-Colo.       33.2         198.6      4.0      202.6      5.6       34.0      7.9     47.5    91.8     0.0      375.1 

 

Utah         Green River          55.3         510.7      4.4      515.1      3.5       22.6      7.5     33.6    63.6     0.0      667.6 

             Upper Main Stem       0.4           9.6      0.1        9.7      1.9        0.0      1.3      3.2     0.0     0.0       13.3 

             San Juan-Colo.        8.1          63.5      4.0       67.5      3.3        0.0      1.3      4.6    -6.1     0.0       74.1 

                Subtotal          63.8         583.8      8.5      592.3      8.7       22.6     10.1     41.4    57.5     0.0      755.0 

 

Wyoming      Green River          30.5         245.9      4.5      250.4      6.2       31.3      6.7     44.2    11.3     0.0      336.4 

                                                                                                                                           

Upper Basin  Green River          92.3         886.4     12.4      898.8     10.0       69.5     16.1     95.6    74.9     0.0    1,161.6 

  Totals     Upper Main Stem      71.5       1,020.9      7.1    1,028.0      2.8        0.0     17.5     20.3   505.3   140.7    1,765.8 

             San Juan-Colo.       54.9         469.9     16.3      486.2      9.5       57.2     19.8     86.5    90.0  -140.7      576.9 

                Subtotal         218.7       2,377.2     35.8    2,413.0     22.3      126.7     53.4    202.4   670.2     0.0    3,504.3 

                                                                                                                                          

     1 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table UC-1.



Table UC-7.--Upper Colorado River Basin 
Irrigated acreage 

 1981-1985 
 

                                                                (1,000 acres)  

                                                 Irrigated acreage              

 State        Tributary          1981     1982      1983      1984      1985   

 

Arizona       San Juan-Colo.       5.4      5.4       5.4       3.5       3.6 

 

Colorado      Green River        118.7    107.5     109.3     107.5     101.2 

              Upper Main Stem    575.6    556.5     563.5     527.7     528.9

              San Juan-Colo.     142.4    147.3     145.9     141.0     137.6 

                State total      836.1    811.3     818.7     776.2     767.7 

 

New Mexico    San Juan-Colo.      93.8     95.4      93.5      89.9      92.9 

 

Utah          Green River        210.9    209.1     215.5     224.0     235.6 

              Upper Main Stem      4.4      4.4       4.4       4.5       5.0 

              San Juan-Colo.      34.8     32.5      33.7      35.9      36.4 

                State total      250.1    246.0     253.6     264.4     277.0 

 

Wyoming       Green River        250.0    234.1     278.7     236.6     246.7       

                                                                    

 

Upper Basin   Green River        579.0    550.7     603.5     568.1     583.5 

              Upper Main Stem    580.0    560.9     567.9     532.2     533.9 

              San Juan-Colo.     276.4    280.6     278.5     270.3     270.5 

                   Total       1,435    1,392     1,450     1,371     1,388 

                                                                              



 
Table UC-8.--Upper Colorado River Basin 

Population estimates 
1981-1985 

                                                                    (1,OOO’s)  
                                          Estimated population             
State         Tributary         1981      1982      1983      1984      1985 
 
Arizona       San Juan-Colo.     41.3      42.3      43.2      44.2      45.1 
 
Colorado      Green River        32.8      32.9      33.0      33.1      33.2 
              Upper Main Stem   213.6     219.3     225.0     230.7     236.4 
              San Juan-Colo.     49.4      50.6      51.8      53.1      54.3 
                State total     295.8     302.8     309.8     316.9     323.9 
 
New Mexico    San Juan River     99.6     102.5     105.4     108.3     108.1 
 
Utah          Green River        68.7      70.1      71.5      73.0      74.4 
              Upper Main Stem     8.0       7.8       7.5       7.3       7.1 
              San Juan-Colo.     16.5      16.6      16.7      16.9      17.0 
                State total      93.2      94.5      95.7      97.2      98.5 
 
Wyoming       Green River        58.7      61.4      64.1      66.8      69.4 
                                                                              
Upper Basin   Green River       160.2     164.4     168.6     172.9     177.0 
              Upper Main Stem   221.6     227.1     232.5     238.0     243.5 
              San Juan-Colo.    206.8     212.0     217.1     222.5     224.5 
                   Total        588.6     603.5     618.2     633.4     645.0 
                                                                              

 



 
Table LC-1.--Lower Colorado River Basin

Colorado River main stem estimated reservoir evaporation and channel loss1  
 1981-1985 

                                                                                                                        (1,000 acre-feet)
                                                                                                                                 Total
                                                                                                                               reservoir
                                                                                                                              evaporation
                                            Reservoir evaporation                            Apparent channel losses3             and 
      Water        Lake        Lake         Lake     Senator Wash                       Lee Ferry to  Hoover Dam               channel
      year         Mead       Mohave       Havasu     Reservoir     Other2      Total    Hoover Dam     to IB       Total        loss    

1981 722 139 106 2 38 1,007 130 (-80) 50 1,057

1982 716 131 99 2 34 982 (-50) (-30) (-80) 902

1983 833 133 100 2 34 1,102 (-100) 280 180 1,282

1984 734 128 99 2 35 998 (-350) (-110) (-460) 538

1985 793 138 100 2 35 1,068  (-10)     80   70 1,138

Average 759 134 101 2 35 1,031 (-76) 28 (-48) 983
_________________________________________________________________________________________________________________________________________

     1 Undistributed by States. 
     2 "Other" impoundments include Palo Verde, Headgate Rock, Imperial, Laguna, and Morelos Diversion Dams.
     3 Losses include channel evaporation, seepage, and phreatophyte consumptive use.  Note that gauge error of a USGS "excellent" gauge
is 5 percent, or approximately 400,000 acre-feet per year for the gauges at Lee Ferry, Hoover Dam, and the International Border.  Such
gauge errors may result in the computation of large apparent channel losses.
 



Table LC-2.--Lower Colorado River Basin
Estimated water use including Colorado main stem by States and types of use1

1981-1985
                                                                                                                           (1,000 acre-feet)
                                          Agriculture                 Municipal and industrial                    
                                             Stockpond                      Thermal                   Fish, wild-     Export       
Water              Reservoir                evaporation           Mineral   electric                   life, and  Outside   Inside 
year    State     evaporation  Irrigation  and livestock  Total  resources   power     Other2  Total  recreation  system    system    Total 
                                                                                                                                             
      Arizona        274.1       5,395.9       48.6      5,444.5   61.4       38.4     385.3   485.1     53.9        0.0     3.0    6,260.6 
      Nevada           4.2          95.1        1.7         96.8    3.5       22.7     268.3   294.5      1.2        0.0    -3.0      393.7 
1981  New Mexico       5.0           8.9        2.9         11.8    7.6        0.0       2.6    10.2      0.0        0.7     0.0       27.7 
      Utah             4.6         105.4        1.3        106.7    0.0        0.0       3.0     3.0      0.0        1.4     0.0      115.7 
      California       0.0         641.9        0.0        641.9    0.0        0.0       3.0     3.0      0.0    4,258.7     0.0    4,903.6 
        Total        287.9       6,247.2       54.5      6,301.7   72.5       61.1     662.2   795.8     55.1    4,260.8     0.0   11,701.3 
 
      Arizona        207.8       4,429.5       42.3      4,471.8   79.3       32.2     394.7   506.2     49.5        0.0     3.0    5,238.3
      Nevada           3.9          95.8        1.6         97.4    2.4       28.0     271.5   301.9      1.0        0.0    -3.0      401.2 
1982  New Mexico       4.7           9.5        3.2         12.7    4.7        0.0       2.6     7.3      0.0        0.8     0.0       25.5 
      Utah             4.3         101.5        1.2        102.7    0.0        0.0       3.2     3.2      0.0        2.8     0.0      113.0 
      California       0.0         572.2        0.0        572.2    0.0        0.0       3.1     3.1      0.0    3,838.4     0.0    4,413.7 
        Total        220.7       5,208.5       48.3      5,256.8   86.4       60.2     675.1   821.7     50.5    3,842.0     0.0   10,191.7 
 
      Arizona        276.4       3,498.7       39.5      3,538.2   54.1       25.8     409.7   489.6     30.6        0.0     3.0    4,337.9 
      Nevada           4.6          89.5        1.7         91.2    2.3       25.7     283.6   311.6      1.1        0.0    -3.0      405.5
1983  New Mexico       4.7           7.4        3.1         10.5    5.8        0.0       2.7     8.5      0.0        0.9     0.0       24.6 
      Utah             5.1         101.8        1.3        103.1    0.0        0.0       3.4     3.4      0.0       10.0     0.0      121.6 
      California       0.0         409.4        0.0        409.4    0.0        0.0       2.5     2.5      0.0    3,598.5     0.0    4,010.4 
        Total        290.8       4,106.8       45.6      4,152.4   62.3       51.5     700.8   814.6     31.7    3,609.4     0.0    8,898.9 
 
      Arizona        269.6       4,297.8       38.0      4,335.8   59.9       33.0     432.8   525.7      5.8        0.0     3.0    5,139.9 
      Nevada           5.1          93.6        1.8         95.4    2.3       26.3     295.0   323.6      1.0        0.0    -3.0      422.1 
1984  New Mexico       4.8           6.7        3.2          9.9    5.3        0.0       2.6     7.9      0.0        0.5     0.0       23.1
      Utah             5.6         110.8        1.3        112.1    0.0        0.0       3.6     3.6      0.0        2.6     0.0      123.9 
      California       0.0         446.3        0.0        446.3    0.0        0.0       3.0     3.0      0.0    4,286.5     0.0    4,735.8 
        Total        285.1       4,955.2       44.3      4,999.5   67.5       59.3     737.0   863.8      6.8    4,289.6     0.0   10,444.8 
  
      Arizona        261.3       4,065.7       46.0      4,111.7   62.9       34.7     456.8   554.4      6.0        0.0     3.0    4,936.4 
      Nevada           4.7         100.9        1.7        102.6    2.3       19.8     313.9   336.0      1.0        0.0    -3.0      441.3 
1985  New Mexico       5.2           6.4        2.9          9.3    7.8        0.0       2.8    10.6      0.0        1.0     0.0       26.1 
      Utah             5.2         111.9        1.3        113.2    0.0        0.0       3.9     3.9      0.0        2.1     0.0      124.4 
      California       0.0         455.9        0.0        455.9    0.0        0.0       3.3     3.3      0.0    4,308.6     0.0    4,767.8 
        Total        276.4       4,740.8       51.9      4,792.7   73.0       54.5     780.7   908.2      7.0    4,311.7     0.0   10,296.0 
                                                                                                                                             
                      
     1 A portion of the consumptive uses shown herein is satisfied by ground-water overdraft.  Table does not include Colorado main stem
unmeasured return flow.
     2 Includes rural, urban, and other industrial uses. 



Table LC-3.--Lower Colorado River Basin
Colorado main stem water use and exports within States and Mexico1

 1981-1985
                                                                                                                         (1,000 acre-feet)  
                                   Estimated consumptive use1                                                          
                                              Thermal    Fish                        Unmeasured               Water passing to Mexico2     
Water              Irrigated   Municipal and  electric  wildlife                       Return   Adjusted         Minute    Excess 
year     State    agriculture   industrial     power     & rec.   Export      Total    flow3     total    Treaty   242    releases  Total  
                                                                                                                                             
      Nevada            0.0        139.7        12.1       1.2       0.0      153.0     43.6      109.4      -       -        -        - 
1981  Arizona       1,348.1         14.6         0.8      53.9       0.0    1,417.4    135.0    1,282.4      -       -        -        - 
      California      641.9          3.0         0.0       0.0   4,258.7    4,903.6     65.0    4,838.6      -       -        -        -    
        Total       1,990.0        157.3        12.9      55.1   4,258.7    6,474.0    243.6    6,230.4   1,750.8  130.8   2,114.8  3,996.4 
 
      Nevada            0.0        137.3        16.8       1.0       0.0      155.1     49.2      105.9      -       -        -        - 
1982  Arizona       1,198.9         13.4         0.6      49.5       0.0    1,262.4    135.4    1,127.0      -       -        -        - 
      California      572.2          3.1         0.0       0.0   3,838.4    4,413.7     64.6    4,349.1      -       -        -        -    
        Total       1,771.1        153.8        17.4      50.5   3,838.4    5,831.2    249.2    5,582.0   1,494.8  146.2     175.8  1,816.8 
 
      Nevada            0.0        141.7        15.5       1.1       0.0      158.3     66.2       92.1      -       -        -        - 
1983  Arizona       1,007.4         13.1         0.7      30.6       0.0    1,051.8    142.2      909.6      -       -        -        - 
      California      409.4          2.5         0.0       0.0   3,598.5    4,010.4     57.8    3,952.6      -       -        -        -    
        Total       1,416.8        157.3        16.2      31.7   3,598.5    5,220.5    266.2    4,954.3   1,646.3  166.0   7,969.5  9,781.8 
 
      Nevada            0.0        148.9        16.1       1.0       0.0      166.0     66.9       99.1      -       -        -        - 
1984  Arizona       1,120.8         14.3         0.7       5.8       0.0    1,141.6    143.0      998.6      -       -        -        - 
      California      446.3          3.0         0.0       0.0   4,286.5    4,735.8     57.0    4,678.8      -       -        -        -    
        Total       1,567.1        166.2        16.8       6.8   4,286.5    6,043.4    266.9    5,776.5   1,693.6  137.8  15,159.9 16,991.3 
 
      Nevada            0.0        163.3         7.4       1.0       0.0      171.7     69.2      102.5      -       -        -        - 
1985  Arizona       1,123.8         14.9         0.5       6.0     429.3    1,174.5    142.3    1,032.2      -       -        -        - 
      California      455.9          3.3         0.0       0.0   4,308.6    4,767.8     57.7    4,710.1      -       -        -        -    
        Total       1,579.7        181.5         7.9       7.0   4,337.9    6,114.0    269.2    5,844.8   1,670.9  130.8  11,594.2 13,395.9 
                                                                                                                                            
                         
     1 From the Bureau of Reclamation calendar year reports "Compilation of Records in Accordance with Article V of the Decree of the 
Supreme Court of the United States in Arizona vs. California dated March 9, 1965."  Exports to California and water passing to Mexico are 
demands on system water and consumption is outside the system. 
     2 Source:  International Boundary and Water Commission. 
     3 Estimates of unmeasured return flows are for the Colorado River diversions portions of Las Vegas Wash (Nevada) surface water 
discharge to Lake Mead, as found in decree accounting.  Total unmeasured return flows for Arizona and California are estimated to be
200,000 acre-feet which is proportioned on the basis of irrigated agriculture diversions. 
     4 Central Arizona Project. 
 



Table LC-4.--Lower Colorado River Basin
Estimated water use within States, by major tributaries, and types of use1

 1981 
                                                                                                                        (1,000 acre-feet)   
                                               Agriculture                       Municipal and industrial              Export      
                         Reservoir4        Stockpond evaporation         Mineral      Thermal                      Outside  Inside 
State    Tributary      evaporation  Irrigation  and livestock   Total  resources  electric power  Other2   Total  system   system    Total 
                                                                                                                                             
Arizona  Little Colorado    14.9        103.2         5.5         108.7    3.1          20.9         8.5     32.5    0.0    +11.1      167.2 
         Virgin              0.3         23.4         0.3          23.7    0.0           0.0         0.5      0.5    0.0      0.0       24.5 
         Bill Williams      22.0         37.5         1.2          38.7    1.7           0.0         1.7      3.4    0.0      0.0       64.1 
         Gila              236.3      3,723.0        32.5       3,755.5   54.8          16.7       336.0    407.5    0.0     -8.1    4,391.2 
         Remaining area      0.6        160.7         9.1         169.8    1.8           0.0        24.0     25.8    0.0      0.0      196.2 
             Total         274.1      4,047.8        48.6       4,096.4   61.4          37.6       370.7    469.7    0.0     +3.0    4,843.2 
 
Nevada   Muddy               4.2         36.0         0.7          36.7    0.6           4.4         0.2      5.2    0.0      0.0       46.1 
         Remaining area      0.0         59.1         1.0          60.1    2.9           6.2       128.4    137.5    0.0     -3.0      194.6 
             Total           4.2         95.1         1.7          96.8    3.5          10.6       128.6    142.7    0.0     -3.0      240.7 
 
N. Mex.  Little Colorado     4.4          1.7         0.7           2.4    1.2           0.0         2.4      3.6    0.0      0.0       10.4 
         Gila                0.6          7.2         2.2           9.4   36.4           0.0         0.2      6.6    0.7      0.0       17.3 
              Total          5.0          8.9         2.9          11.8    7.6           0.0         2.6     10.2    0.7      0.0       27.7 
 
Utah     Virgin              4.5         95.3         1.1          96.4    0.0           0.0         2.9      2.9    1.4      0.0      105.2 
         Remaining area      0.1         10.1         0.2          10.3    0.0           0.0         0.1      0.1    0.0      0.0       10.5 
             Total           4.6        105.4         1.3         106.7    0.0           0.0         3.0      3.0    1.4      0.0      115.7 
 
Lower    Little Colorado    19.3        104.9         6.2         111.1    4.3          20.9        10.9     36.1    0.0     11.1      177.6 
Basin    Virgin              4.8        118.7         1.4         120.1    0.0           0.0         3.4      3.4    1.4      0.0      129.7 
         Muddy               4.2         36.0         0.7          36.7    0.6           4.4         0.2      5.2    0.0      0.0       46.1 
         Bill Williams      22.0         37.5         1.2          38.7    1.7           0.0         1.7      3.4    0.0      0.0       64.1 
         Gila              236.9      3,730.2        34.7       3,764.9   61.2          16.7       336.2    414.1    0.7     -8.1    4,408.5 
         Remaining area      0.7        229.9        10.3         240.2    4.7           6.2       152.5    163.4    0.0     -3.0      401.3 
             Total         287.9      4,257.2        54.5       4,311.7   72.5          48.2       504.9    625.6    2.1      0.0    5,227.3 
                                                                                                                                            

     1 Excludes Colorado River main stem and flood plain.  A portion of the consumptive uses shown herein are satisfied by ground-water 
overdraft. 
     2 Includes rural, urban, and other industrial uses. 
     3 This value is included in the "Other" Municipal and Industrial Uses category, as listed in the annual report by the New Mexico 
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California. 
     4 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table LC-1.



Table LC-5.--Lower Colorado River Basin
Estimated water use within States, by major tributaries, and types of use1

1982
                                                                                                                           (1,000 acre-feet)
                                                 Agriculture                       Municipal and industrial              Export      
                           Reservoir4            Stockpond evap.          Mineral     Thermal                      Outside  Inside 
State        Tributary    evaporation  Irrigation  and livestock  Total  resources electric power  Other2   Total  system   system    Total 
                                                                                                                                             
Arizona    Little Colorado    11.2         93.2         4.4        97.6     2.2         22.3         8.6     33.1    0.0    +14.2      156.1 
           Virgin              0.2         22.0         0.3        22.3     0.0          0.0         0.5      0.5    0.0      0.0       23.0 
           Bill Williams      18.3         29.7         1.0        30.7     2.3          0.0         1.7      4.0    0.0      0.0       53.0 
           Gila              177.6      2,952.8        28.4     2,981.2    72.6          9.3       346.5    428.4    0.0    -11.2    3,576.0 
           Remaining area      0.5        132.9         8.2       141.1     2.2          0.0        24.0     26.2    0.0      0.0      167.8 
             Total           207.8      3,230.6        42.3     3,272.9    79.3         31.6       381.3    492.2    0.0      3.0    3,975.9 
 
Nevada     Muddy               3.9         32.0         0.6        32.6     0.6          7.0         0.1      7.7    0.0      0.0       44.2 
           Remaining area      0.0         63.8         1.0        64.8     1.8          4.2       134.1    140.1    0.0     -3.0      201.9
             Total             3.9         95.8         1.6        97.4     2.4         11.2       134.2    147.8    0.0     -3.0      246.1 
 
New Mexico Little Colorado     4.2          2.3         0.8         3.1     1.2          0.0         2.4      3.6    0.0      0.0       10.9 
           Gila                0.5          7.2         2.4         9.6    33.5          0.0         0.2      3.7    0.8      0.0       14.6 
             Total             4.7          9.5         3.2        12.7     4.7          0.0         2.6      7.3    0.8      0.0       25.5 
 
Utah       Virgin              4.2         92.4         1.0        93.4     0.0          0.0         3.1      3.1    2.8      0.0      103.5 
           Remaining area      0.1          9.1         0.2         9.3     0.0          0.0         0.1      0.1    0.0      0.0        9.5 
             Total             4.3        101.5         1.2       102.7     0.0          0.0         3.2      3.2    2.8      0.0      113.0 
 
Lower      Little Colorado    15.4         95.5         5.2       100.7     3.4         22.3        11.0     36.7    0.0     14.2      167.0 
Basin      Virgin              4.4        114.4         1.3       115.7     0.0          0.0         3.6      3.6    2.8      0.0      126.5 
           Muddy               3.9         32.0         0.6        32.6     0.6          7.0         0.1      7.7    0.0      0.0       44.2 
           Bill Williams      18.3         29.7         1.0        30.7     2.3          0.0         1.7      4.0    0.0      0.0       53.0
           Gila              178.1      2,960.0        30.8     2,990.8    76.1          9.3       346.7    432.1    0.8    -11.2     3590.6 
           Remaining area      0.6        205.8         9.4       215.2     4.0          4.2       158.2    166.4    0.0     -3.0      379.2 
             Total           220.7      3,437.4        48.3     3,485.7    86.4         42.8       521.3    650.5    3.6      0.0    4,360.5 
                                                                                                                                            

     1 Excludes Colorado River main stem and flood plain.  A portion of the consumptive uses shown herein are satisfied by ground-water 
overdraft. 
     2 Includes rural, urban, and other industrial uses. 
     3 This value is included in the "Other" Municipal and Industrial Uses category, as listed in the annual report by the New Mexico 
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California.

     4 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table LC-1.



Table LC-6.--Lower Colorado River Basin
Estimated water use within States, by major tributaries, and types of use1

 1983 

                                                                                                                           (1,000 acre-feet) 
                                                 Agriculture                       Municipal and industrial              Export      
                           Reservoir4              Stockpond evap.         Mineral     Thermal                      Outside  Inside 
State         Tributary   evaporation  Irrigation  and livestock Total   resources electric power  Other2   Total  system   system    Total 
                                                                                                                                             
Arizona    Little Colorado    11.5         89.1         4.4        93.5     2.7         19.0         9.0     30.7    0.0     16.5      152.2 
           Virgin              0.3         20.5         0.3        20.8     0.0          0.0         0.5      0.5    0.0      0.0       21.6 
           Bill Williams      23.7         27.9         1.0        28.9     1.5          0.0         1.8      3.3    0.0      0.0       55.9 
           Gila              240.4      2,240.8        25.8     2,266.6    48.2          6.1       361.2    415.5    0.0    -13.5    2,909.0 
           Remaining area      0.5        113.0         8.0       121.0     1.7          0.0        24.1     25.8    0.0      0.0      147.3 
             Total           276.4      2,491.3        39.5     2,530.8    54.1         25.1       396.6    475.8    0.0      3.0    3,286.0 
 
Nevada     Muddy               4.6         32.7         0.7        33.4     0.6          6.8         0.1      7.5    0.0      0.0       45.5 
           Remaining area      0.0         56.8         1.0        57.8     1.7          3.4       141.8    146.9    0.0     -3.0      201.7 
             Total             4.6         89.5         1.7        91.2     2.3         10.2       141.9    154.4    0.0     -3.0      247.2 
 
New Mexico Little Colorado     4.2          1.7         0.8         2.5     1.2          0.0         2.4      3.6    0.0      0.0       10.3 
           Gila                0.5          5.7         2.3         8.0    34.6          0.0         0.3      4.9    0.9      0.0       14.3 
             Total             4.7          7.4         3.1        10.5     5.8          0.0         2.7      8.5    0.9      0.0       24.6 
 
Utah       Virgin              4.9         92.8         1.1        93.9     0.0          0.0         3.3      3.3   10.0      0.0      112.1 
           Remaining area      0.2          9.0         0.2         9.2     0.0          0.0         0.1      0.1    0.0      0.0        9.5 
             Total             5.1        101.8         1.3       103.1     0.0          0.0         3.4      3.4   10.0      0.0      121.6 
 
Lower      Little Colorado    15.7         90.8         5.2        96.0     3.9         19.0        11.4     34.3    0.0     16.5      162.5 
Basin      Virgin              5.2        113.3         1.4       114.7     0.0          0.0         3.8      3.8   10.0      0.0      133.7 
           Muddy               4.6         32.7         0.7        33.4     0.6          6.8         0.1      7.5    0.0      0.0       45.5 
           Bill Williams      23.7         27.9         1.0        28.9     1.5          0.0         1.8      3.3    0.0      0.0       55.9 
           Gila              240.9      2,246.5        28.1     2,274.6    52.8          6.1       361.5    420.4    0.9    -13.5    2,923.3 
           Remaining area      0.7        178.8         9.2       188.0     3.4          3.4       166.0    172.8    0.0     -3.0      358.5 
             Total           290.8      2,690.0        45.6     2,735.6    62.2         35.3       544.6    642.1   10.9      0.0    3,679.4 
                                                                                                                                            

     1 A portion of the consumptive uses shown herein are satisfied by ground-water overdraft. 
     2 Includes rural, urban, and other industrial uses. 
     3 This value is included in the "Other" Municipal and Industrial Uses category, as listed in the annual report by the New Mexico 
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California.
     4 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table LC-1.

 



Table LC-7.--Lower Colorado River Basin
Estimated water use within States, by major tributaries, and types of use1

1984

                                                                                                                           (1,000 acre-feet) 
                                                 Agriculture                       Municipal and industrial              Export      
                           Reservoir4           Stockpond evap.           Mineral     Thermal                      Outside  Inside 
State         Tributary   evaporation  Irrigation  and livestock Total   resources electric power  Other2   Total  system   system    Total  
 
Arizona    Little Colorado    10.4         99.5         4.1       103.6     3.2         21.9         9.3     34.4    0.0     17.6      166.0 
           Virgin              0.2         21.8         0.3        22.1     0.0          0.0         0.5      0.5    0.0      0.0       22.8 
           Bill Williams      24.1         27.1         1.1        28.2     1.6          0.0         1.6      3.2    0.0      0.0       55.5 
           Gila              234.5      2,901.8        24.2     2,926.0    53.3         10.4       381.9    445.6    0.0    -14.6    3,591.5 
           Remaining area      0.4        126.8         8.3       135.1     1.8          0.0        25.2     27.0    0.0      0.0      162.5 
             Total           269.6      3,177.0        38.0     3,215.0    59.9         32.3       418.5    510.7    0.0      3.0    3,998.3 
 
Nevada     Muddy               5.1         35.4         0.8        36.2     0.6          6.8         0.3      7.7    0.0      0.0       49.0 
           Remaining area      0.0         58.2         1.0        59.2     1.7          3.4       145.8    150.9    0.0     -3.0      207.1 
             Total             5.1         93.6         1.8        95.4     2.3         10.2       146.1    158.6    0.0     -3.0      256.1 
 
New Mexico Little Colorado     4.3          1.6         0.8         2.4     1.2          0.0         2.4      3.6    0.0      0.0       10.3 
           Gila                0.5          5.1         2.4         7.5    34.1          0.0         0.2      4.3    0.5      0.0       12.8 
             Total             4.8          6.7         3.2         9.9     5.3          0.0         2.6      7.9    0.5      0.0       23.1 
 
Utah       Virgin              5.4        101.4         1.1       102.5     0.0          0.0         3.5      3.5    2.6      0.0      114.0 
           Remaining area      0.2          9.4         0.2         9.6     0.0          0.0         0.1      0.1    0.0      0.0        9.9 
             Total             5.6        110.8         1.3       112.1     0.0          0.0         3.6      3.6    2.6      0.0      123.9 
 
Lower      Little Colorado    14.7        101.1         4.9       106.0     4.4         21.9        11.7     38.0    0.0     17.6      176.3 
Basin      Virgin              5.6        123.2         1.4       124.6     0.0          0.0         4.0      4.0    2.6      0.0      136.8 
           Muddy               5.1         35.4         0.8        36.2     0.6          6.8         0.3      7.7    0.0      0.0       49.0 
           Bill Williams      24.1         27.1         1.1        28.2     1.6          0.0         1.6      3.2    0.0      0.0       55.5 
           Gila              235.0      2,906.9        26.6     2,933.5    57.4         10.4       382.1    449.9    0.5    -14.6    3,604.3 
           Remaining area      0.6        194.4         9.5       203.9     3.5          3.4       171.1    178.0    0.0     -3.0      379.5 
             Total           285.1      3,388.1        44.3     3,432.4    67.5         42.5       570.8    680.8    3.1      0.0    4,401.4 
                                                                                                                                             

     1 A portion of the consumptive uses shown herein are satisfied by ground-water overdraft. 
     2 Includes rural, urban, and other industrial uses. 
     3 This value is included in the "Other" Municipal and Industrial Uses category, as listed in the annual report by the New Mexico 
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California. 
     4 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table LC-1.



Table LC-8.--Lower Colorado River Basin
Estimated water use within States, by major tributaries, and types of use1

 1985

                                                                                                                           (1,000 acre-feet) 
                                                 Agriculture                       Municipal and industrial              Export      
                           Reservoir4           Stockpond evap.           Mineral     Thermal                      Outside  Inside 
State         Tributary   evaporation  Irrigation  and livestock Total   resources electric power  Other2   Total  system   system    Total  
                                                                                                                                            
Arizona    Little Colorado    13.6         88.0         5.2        93.2     2.4         22.5         9.8     34.7    0.0     11.4      152.9 
           Virgin              0.3         19.9         0.3        20.2     0.0          0.0         0.5      0.5    0.0      0.0       21.0 
           Bill Williams      25.8         24.2         1.1        25.3     1.7          0.0         1.8      3.5    0.0      0.0       54.6 
           Gila              221.0      2,686.6        30.8     2,717.4    56.8         11.7       404.4    472.9    0.0    -37.7    3,373.6 
           Remaining area      0.6        123.2         8.6       131.8     2.0          0.0        25.4     27.4    0.0      0.0      159.8 
             Total           261.3      2,941.9        46.0     2,987.9    62.9         34.2       441.9    539.0    0.0     -26.3   3,761.9 
 
Nevada     Muddy               4.7         35.4         0.7        36.1     0.6          8.9         0.3      9.8    0.0      0.0       50.6 
           Remaining area      0.0         65.5         1.0        66.5     1.7          3.5       150.3    155.5    0.0     -3.0      219.0 
             Total             4.7        100.9         1.7       102.6     2.3         12.4       150.6    165.3    0.0     -3.0      269.6 
 
New Mexico Little Colorado     4.8          2.2         0.7         2.9     1.2          0.0         2.5      3.7    0.0      0.0       11.4 
           Gila                0.4          4.2         2.2         6.4    36.6          0.0         0.3      6.9    1.0      0.0       14.7 
             Total             5.2          6.4         2.9         9.3     7.8          0.0         2.8     10.6    1.0      0.0       26.1 
 
Utah       Virgin              5.0        102.2         1.1       103.3     0.0          0.0         3.8      3.8    2.1      0.0      114.2 
           Remaining area      0.2          9.7         0.2         9.9     0.0          0.0         0.1      0.1    0.0      0.0       10.2 
             Total             5.2        111.9         1.3       113.2     0.0          0.0         3.9      3.9    2.1      0.0      124.4 
 
Lower      Little Colorado    18.4         90.2         5.9        96.1     3.6         22.5        12.3     38.4    0.0     11.4      164.3 
Basin      Virgin              5.3        122.1         1.4       123.5     0.0          0.0         4.3      4.3    2.1      0.0      135.2 
           Muddy               4.7         35.4         0.7        36.1     0.6          8.9         0.3      9.8    0.0      0.0       50.6 
           Bill Williams      25.8         24.2         1.1        25.3     1.7          0.0         1.8      3.5    0.0      0.0       54.6 
           Gila              221.4      2,690.8        33.0     2,723.8    63.4         11.7       404.7    479.8    1.0    -37.7    3,388.3 
           Remaining area      0.8        198.4         9.8       208.2     3.7          3.5       175.8    183.0    0.0     -3.0      389.0 
             Total           276.4      3,161.1        51.9     3,213.0    73.0         46.6       599.2    718.8    3.1   5-29.3    4,182.0 
                                                                                                                                             

     1 A portion of the consumptive uses shown herein are satisfied by ground-water overdraft. 
     2 Includes rural, urban, and other industrial uses. 
     3 This value is included in the "Other" Municipal and Industrial Uses category, as listed in the annual report by the New Mexico 
Interstate Stream Commission as required by the Supreme Court decree in Arizona vs. California. 
     4 Excludes reservoir evaporation from Colorado River main stem reservoirs listed on table LC-1.
     5 Central Arizona Project.



Table LC-9.--Lower Colorado River Basin 
Irrigated acreage3 

1981-1985 

                                                             (1,000 acres) 
                                        Irrigated acreage1                 
State      Tributary           1981     1982     1983     1984     1985    
 
Arizona     Gila2             1,223.7    990.4    751.1    956.2    883.7 
            Little Colorado      32.6     31.5     30.5     31.6     27.6 
            Bill Williams        12.0     10.7      9.8      9.5      8.6 
            Virgin                3.4      3.1      3.1      2.8      2.6 
            Remaining area       31.8     29.0     35.6     39.5     38.0 
              Total           1,303.5  1,064.7    830.1  1,039.6    960.5 
 
Nevada      Muddy                10.8     10.9     11.2     10.7     10.5 
            Remaining area        8.2      9.3      8.3      8.3      9.2 
              Total              19.0     20.2     19.5     19.0     19.7 
 
New Mexico  Gila                  4.5      4.4      4.1      3.4      2.3 
            Little Colorado       2.5      2.1      1.2      1.4      1.6 
              Total               7.0      6.5      5.3      4.8      3.9 
 
Utah        Virgin               21.3     21.7     21.6     22.4     22.4 
            Remaining area        3.3      3.4      3.4      3.2      3.2 
              Total              24.6     25.1     25.0     25.6     25.6 
 
California  Remaining area      116.5    116.4    103.4    113.9    110.5 
              Total             116.5    116.4    103.4    113.9    110.5 
                                                                           

Lower Basin Gila              1,228.2    994.8    755.2    959.6    886.0 
            Little Colorado      35.1     33.6     31.7     33.0     29.2 
            Bill Williams        12.0     10.7      9.8      9.5      8.6 
            Virgin               24.7     24.8     24.7     25.2     25.0 
            Muddy                10.8     10.9     11.2     10.7     10.5 
            Remaining area      159.8    158.1    150.7    164.9    160.9 
              Total           1,470.6  1,232.9    983.3  1,202.9  1,120.2 
                                                                           
                            
     1 Irrigated acreage includes all irrigated croplands harvested as well as
irrigated pasture.  Double-cropping is accounted. 
     2 According to Arizona crop census reports, the fluctuation in irrigated
acreage did occur.

     3 Does not include main stem irrigated areas.



Table LC-10.--Lower Colorado River Basin 
Population estimates 

 1981-1985 
 
                                                                                      (1,000’s) 
                                                                Estimated population              
State                  Tributary                   1981     1982     1983     1984     1985     
Arizona             Lower Main Stem*              166.4    153.3    160.7    167.1    170.9
                    Gila                        2,348.1  2,419.0  2,505.7  2,633.7  2,752.6               
                    Little Colorado               131.9    134.9    140.1    142.0    149.1               
                    Bill Williams                  17.0     17.7     17.5     19.4     19.6               
                    Virgin                          3.0      3.1      3.3      3.4      3.4               
                             Total              2,666.4  2,728.0  2,827.3  2,965.6  3,095.6 

California          Lower Main Stem                23.8     21.9     22.9     23.8     24.3 

Nevada              Lower Main Stem*              502.2    527.1    557.4    572.6    590.8               
                    Muddy                           4.0      4.2      4.5      4.6      4.9               
                             Total                506.2    531.3    561.9    577.2    595.7

New Mexico          Gila                            9.0      9.3      9.6      9.6      9.3               
                    Little Colorado                45.5     45.9     46.3     46.7     47.2               
                             Total                 54.5     55.2     55.9     56.3     56.5
 
Utah                Lower Main Stem*                0.8      0.8      0.9      0.9      0.9               
                    Virgin                         29.3     31.1     32.4     34.7     37.6               
                             Total                 30.1     31.9     33.3     35.6     38.5

Lower Basin         Lower Main Stem               693.2    703.1    741.9    764.4    786.9               
                    Gila                        2,357.1  2,428.3  2,515.3  2,643.3  2,761.9               
                    Little Colorado               177.4    180.8    186.4    188.7    196.3               
                    Bill Williams                  17.0     17.7     17.5     19.4     19.6               
                    Virgin                         32.3     34.2     35.7     38.1     41.0               
                    Muddy                           4.0      4.2      4.5      4.6      4.9               
                             Total              3,281.0  3,368.3  3,501.3  3,658.5  3,810.6  
                                                                                                
 * Includes remaining area population.
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