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Water In California Overview



California Water Overview

• 75% of rainfall occurs north of Sacramento
• 80% of use of water occurs south of Sacramento
• Mediterranean climate: 80% of the precipitation occurs

from November to March.
• Majority of water use is in summer
• About 71,000,000 acre-ft of water per year is runoff

– flows to ocean - 36%
– environmental flows - 28%
– agriculture - 28%
– urban/industrial - 7%
– other - 1%



Statewide Precipitation Distribution



California Seasonal Precipitation Distribution



Legal Overview

• California Constitution - water is owned by the state
– Water Codes, Section 102: “All water within the State is the property of the people

of the State”

• Rights to use water granted, subject to availability,
provided water is put to highest beneficial use
– Article X, Section 2: “the water resources of the state be put to beneficial

use to the fullest extent of which they are capable … the reasonable and
beneficial use thereof in the interest of the people and for the public
welfare.”

– Article X, Section 5: “The use of all waters now appropriated … is
declared to be a public use”

• 1914 Water Commission Act - state grants water rights.



Types of Water Rights in California

– Pueblo (origin Spanish Law): Est. 1848. Pueblos have right to
entire watershed.

– Riparian (origin English law): Est. 1850. Go with property
adjacent to stream.  In time of shortage all riparians curtailed
proportionally.

– Appropriative (origin western United States): Est. 1855.
Necessary if storage of water used.  In times of shortage
allocation based upon seniority (first in time, first in right).

– Federal Reserved  Est. 1908. Federal reserved lands (parks,
reservations, etc.) have right to sufficient water.

– Public Trust (origin Roman  law):  Est. 1983.  Public benefits
(fish, recreation, etc.) of streams preserved.



California’s
Water
System



Overview of Water Utility
Operations



Water System Functions



Water
System
Design



Initial Treatment



El Dorado Hills Fresh Water System



Potable and Ag System



Energy Intensities Can Vary Significantly



Total Water Related Electricity Use



Total Water Related Natural Gas Use



Recent Adjustments



Water Related Energy Use in
Utility Service Areas



Electricity Consumption By Water Agencies

Planning area
AG & Water 

Pumping (GWH)
PG&E 6,325
SMUD 181
SCE 4,051

LADWP 163
SDG&E 231

BGP 16
OTHER 446

DWR 8,865
Sub-Total 20,278

State Total 
Consumption 264,824

Table 1-1.  Electricity Use For 
Pumping and Treating Water in 

California

Source: Table 1-4, pg. 1-9 of CEC 2005 
Demand Forecast Documentation 
(CEC-400-2005-036)

SCE Wastewater Treatment Facility 
Electricity Sources

SCE purchases Self Generation ESP

SDG&E Wastewater Facility Electricity 
Sources

SDG&E Self Generation



Electricity Use Intensity



Urban Estimates



Water Use Load Shapes

Water Agency
 vs.

End Users



Load Profile for Various Commercial Activities







Urban User of
Water

Predominantly
Residential

Water Use Maf/yr  % of Total Use 
Large landscape 0.6    7.2% 
Commercial 1.6  19.3% 

Industrial 0.6     7.2% 
Energy 0.1    1.2% 
Residential interior 3.1  37.3% 
Residential exterior 2.3  27.7% 
    

 

California Urban Water 
Consumption

Large Landscape Commercial

Industrial Energy

Residential Interior Residential Exterior



Residential Water Use Varies By Season

Figure 3-5.  Residential Water Use in 
California
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Residential Water Use Profile

Figure 3-6. Residential Hourly Water Demand 
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IOU Peak Day Water Agency Demand

Figure 5-1.   PG&E, SCE, and SDG&E Summer Peak Day Water 
Related Electricity Demand
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Water Use Profile =(not) Water
Related Electricity Profile

Figure 5-3.   Residential Water Use and Peak Day 
Electrical Demands
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Residential Water Peak Electricity
Demand Varies By IOU

Table 5-2. California Residential Peak Water Supply Related Electrical Demand Intensity  
Peak Electrical Demand for Residential Water 

Conveyance\Treatment\Distribution 
  kW/mgal kW/residence   
PG&E  1,650 .066   
SCE  1,600 .064   
SDG&E     475 .020   
Weighted average              1,445                                   .059 
 
Note: determined by dividing maximum electricity demand by water 
deliveries 



New Water Related Demands



Water agencies potential
for increased demand

~ +3,575 MW (next 10 yrs)

– Existing conjunctive use in
drought/dry years ~350MW

– Proposed conjunctive use
development/drought ~ +1,350
MW

– Desalinization ~250 MW salt
water plus 250 MW desalting
groundwater = +500 MW

– Electrification of ag diesel pumps
= +350 MW

– Increased treatment requirements
= +160 MW

– Increased water marketing - +230
MW

– Increased recycled water use -
+685 MW

Figure 6-1.  Expected Combined Peak Day 
Utility Water Supply Related Demands: 

2016
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Agriculture vs. Urban





Energy
Requirement
for Ag Water

Varies



Residential Indoor Water Use



Electricity Use By Sector



Options for Improved Efficiency

Water Agencies



Water Agency Efficiency Improvements

• Operational Changes
– optimized pump scheduling
– pump testing and

maintenance
– more aggressive use of

storage
– pressure control

• Component Changes
– VFD
– improved efficiency pumps
– leak control

• Infrastructure changes
– SCADA systems
– pipe size changes
– additional storage
– self generation



EL Dorado Fresh Water System Operation
July15-21, 2006



Losses = Big Savings



Some of the
Options



Options for Improved Efficiency

End Users



Water Energy Savings Vary Depending
Upon What Type of Water Is Saved

• Hot Water Reductions
– Save IOU energy (electricity or gas)
– Save fresh water energy
– Save wastewater energy

• Cold Water reductions
– Save fresh water energy
– May or may not save wastewater energy
– May or may not save IOU energy

• Outdoor
– Save fresh water energy
– Unlikely to save wastewater energy
– May or may not save IOU energy





Energy Options for Water
Agencies



Water Agencies Have Significant Self
Generation Potential

• Water Agency Generation Options
– Additional peak demand curtailment

+250 MW from existing systems
+1,000 MW with more storage
+250 MW with TOU water meters/rates

– Water agency generation
• 500+ MW of standby generators available
• Hydro - 1,631 MW existing, +255 MW new small
• Biogas - 38 MW, 36 MW new  potential
• Natural gas engines - existing ~100 MW, 200 MW additional potential
• Solar - 5 MW, +100MW potential



Where Do Energy Savings Accrue?



Savings Vary Depending Upon
Where They Occur



Four principle energy elements in water systems

• Primary water extraction, conveyance, storage
(in some cases), and supply delivery (imported
and local)

• Treatment and distribution within service areas
• On-site water pumping, treatment, and thermal

inputs (heating and cooling)
• Wastewater collection and treatment



Met Water Stored Outside
Service Area






