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Drought	  in	  the	  West	  



Precipita5on	  
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Colorado	  River	  Use	  

•  Supplies	  to	  40	  M	  people	  
– 12.7	  M	  people	  In	  Basin	  

•  4	  M	  Acres	  Cropland	  
•  12	  Billion	  kwh	  of	  hydropower	  per	  year	  



Colorado	  River	  Alloca5ons	  

•  1922	  Colorado	  River	  Compact	  
– 7.5	  MAF	  Upper	  Basin	  States	  (CO,	  NM,	  UT,	  WY)	  
– 7.5	  MAF	  Lower	  Basin	  States	  (AZ,	  CA,	  NV)	  

•  1944	  US	  –	  Mexico	  Treaty	  
– 1.5	  MAF	  Mexico	  



Colorado	  River	  Development	  
Major	  River	  Developments	  
– Over	  29	  Major	  Dams	  
– Hundreds	  of	  Miles	  of	  Canals	  
– 1935	  Hoover	  Dam/Lake	  Mead	  	  28.5	  MAF	  
– 1966	  Glen	  Canyon	  Dam/Lake	  Powell	  26.2	  MAF	  



Colorado	  River	  Development	  
Colorado	  

Colorado-‐Big	  Thompson	  Project	  (US	  BOR)	  
– 18	  Dams	  and	  Dikes	  
– 10	  Reservoirs	  
– Tunnel	  Under	  Con5nental	  Divide	  
– 220,000	  AF/Year	  



Colorado	  River	  Development	  
California	  

California	  Development	  Company	  
–  Imperial	  Valley	  Agriculture	  
– 1905	  Flood	  Breaches	  Canal	  
– River	  Diverted	  to	  Salton	  Sink	  
– 2	  years	  to	  plug	  
– Salton	  Sea	  45	  miles	  long	  



Colorado	  River	  Development	  
California	  

1938	  Imperial	  Dam	  
– All	  American	  Canal	  
– 26,000	  cfs	  
– Largest	  Irriga5on	  Canal	  in	  World	  

1941	  Parker	  Dam/Colorado	  River	  Aqueduct	  
– Supplies	  to	  Los	  Angeles	  Area	  

1947	  San	  Diego	  Aqueduct	  



Colorado	  River	  Development	  
Arizona	  

1957	  Gila	  Gravity	  Canal	  
1973-‐1994	  Central	  Arizona	  Project	  (CAP)	  
– 336	  Mile	  Canal	  
– Terminus	  near	  Tucson	  
– 830,000	  Acres	  Cropland	  



hdp://palm.mydesert.com/2014Projects/2014ClimateChange/WaterSupplyUse800.png	  



Groundwater	  Basins	  



CA	  Water	  Supply	  Facts	  

•  43	  MAF	  Surface	  Storage	  
•  150+	  MAF	  Groundwater	  Storage	  
•  15	  MAF	  Snowpack	  
– Decreasing	  to	  10-‐11	  MAF	  with	  Climate	  Change	  



California	  Water	  Plan	  Update	  2013	  
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California	  Water	  Plan	  Update	  2013	  



Central	  Valley	  Project	  (US	  BOR)	  

•  Designed	  in	  1933	  
•  2,000	  +	  MW	  Hydropower	  
•  13	  MAF	  Storage	  
•  20	  Reservoirs	  
•  3	  M	  Acres	  Farmland	  
•  Small	  Municipali5es	  
•  Wetlands	  



California	  Water	  Plan	  Update	  2013	  



California	  State	  Water	  Project	  

•  Begun	  1960	  
•  3,000	  MW	  Hydropower	  
– Net	  User	  of	  Power	  

•  5.7	  MAF	  
•  10	  Reservoirs	  
•  700,000	  Acres	  Farmland	  
•  24	  M	  People	  



California	  Water	  Plan	  Update	  2013	  



Sacramento-‐San	  Joaquin	  Delta	  

hdp://elq.typepad.com/currents/2010/03/currents37-‐03-‐frank-‐2010-‐0319.html	  



2014-‐2015	  Change	  in	  Groundwater	  Levels	  











Severity	  of	  California	  Drought	  

•  Worst	  4	  consecu5ve	  years	  in	  1,200	  years	  
•  Worst	  snowpack	  in	  500	  years	  
•  Over	  2,000	  wells	  gone	  dry	  
•  Severe	  areas	  of	  subsidence	  



•  Desalina5on	  
•  Waste	  Water	  Reuse	  
•  Surface	  Storage	  
•  Groundwater	  Storage	  
•  Realloca5on	  
•  Water	  Use	  Efficiency/Conserva5on	  

Searching	  For	  Solu5ons	  



solu%on	  
noun	  so·∙lu·∙5on	  \sə-‐ˈlü-‐shən\	  

•  something	  that	  is	  used	  or	  done	  to	  deal	  
with	  and	  end	  a	  problem	  

•  something	  that	  solves	  a	  problem	  
•  the	  act	  of	  solving	  something	  

The	  Fallacy	  of	  the	  Solu5ons	  Mindset	  

Problem:	   	  Supply	  ≠	  Demand	  
Solu5on: 	  Supply	  =	  Demand	  



The	  Fallacy	  of	  the	  Solu5ons	  Mindset	  
Challenge	  #1:	  The	  West	  is	  land	  rich	  but	  water	  poor	  



The	  Fallacy	  of	  the	  Solu5ons	  Mindset	  
Challenge	  #2:	  Efficiency	  vs.	  Storage	  	  

	  Efficiency 	   	  	   	  Storage 	   	  	  
	  

	  	  	  	  	  	  Versus	  	  	  	  	   	  	  
	  	  

	  
	  	  	   	  Efficiency 	   	   	   	  Storage 	   	  	  



Fundamental	  Paradox	  
	  

Enough	  will	  never	  be	  enough	  

Changing	  the	  Conversa5on	  



Fundamental	  Paradox	  
	  

SW=DW∀t	  
	  

Enough	  will	  never	  be	  enough	  

Changing	  the	  Conversa5on	  



Thank	  You	  

Web:	  ucanr.edu/drought 	  Twider:	  @ucanrwater	  	  


