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Water I|n California Overview
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e 75% of rainfall occurs north of Sacramento
e 809% of use of water occurs south of Sacramento

« Mediterranean climate: 80% of the precipitation occurs
from November to March.

« Maority of water useisin summer

e About 71,000,000 acre-ft of water per year is runoff
— flowsto ocean - 36%
— environmental flows - 28%
— agriculture - 28%
— urban/industrial - 7%
— other - 1%




Statewide Precipitation Distribution

Distibution of Average Annual
Precipitation and Runoff
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California Seasonal Precipitation Distribution

MNMorthern Sierra Eight Station Precipitation Index
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L egal Overview m

« 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”

* Rightsto 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 al waters now appropriated ... is
declared to be a public use”

e 1914 Water Commission Act - state grants water rights.



%Types of Water Rightsin 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. Intime 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.




Select from the following
Map Views

. Major Rivers
@ state Projects

Federal Projects

@ Local Projects

. All Water Projects
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Overview of Water Utility
Operations



Water System Functions

Source
Water Supply Water
& ™ Treatment |
Conveyance
Recycled Recycled
Water | Water
r Treatment Distribution
|
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HOW WATER 5YSTEM ELEMENTS ARE AFFECTED BY USAGE VOLUME

System Element Design Criteria Based On

Averape Day Peak Day Peak Hour Firg Flow
Source Water Acquisition +
Raw Water Storage +
Water Pipelines + +
Water Treatment Plants +y
Pumping Stations + )

Treated Water Storage 4 o




|nitial Treatment

Ta

Surface Water Treatment
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El Dorado Hills Fresh Water System
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Energy Intensities Can Vary Significantly

Source
Water Supply & Water Treatment 5 Water
Conveyance —" istribution
y | ™ [100-16,000] [700-1 208 l
0-14,000]
J End-use
Agricultural
Recycled Water RESW?; Water It Residental
Treat t istribution Commercial
ik etk — Industrial
[400-1,200]
| |
|
. Wastewater VWastewater
Discharge Treatment Collection |4
[0-400] | [1,100-4,600]

1_I

S Range = 2,000 to 20,000 kWh/MG




Total Water Related Electricity Use

Agricultural,
7.372

Residential,

13,528
Commercial,
8,341 Water
. Related
Industrial, 6,017 Electricity
Balance, 202 482 Water Supply and 19%
Treatment,
10,742
Wastewater

Treatment, 2,012

Total Electricity Demand in 2001 = 250,454 GWh



Total Water Related Natural Gas Use

Agricultural, 18

Residential.
2,055

Commercial, 250

Water

Related

Industrial, 1,914 Natural Gas
32%

Balance, 9,287 Water Supply and

Treatment, 19

Wastewater
Treatment, 27

Total Natural Gas Demand in 2001 = 13,571 therms



Recent Adjustments

Table 7. Recommended revised water-energy proxies
Indoor Uses Outdoor Uses

Northern Southern Northern Southern

California  California California California

kWh/MG kWhIMG kWh/MG kWh/MG

Water Supply and Conveyance 2117 9727 2117 9727
Water Treatment 111 11 111 111
Water Distribution 1,272 1,272 1,272 1272
Wastewater Treatment 1,911 1,911 0 0
Regional Total 5,411 13,022 3,500 11,111




Water Related Energy Usein
Utility Service Areas



Electricity Consum

ption By Water Agencies

Pumping and Treating Water in

California
AG & Water
Planning area 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

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

SCE Wastewater Treatment Facility
Electricity Sources

O SCE purchases B Self Generation O ESP

SDG&E Wastewater Facility Electricity
Sources

B SDG&E B Self Generation




Electricity Use I ntensity

Table 3. Recommended adjustments to WER Table 1-1, Water-related energy use in California
in 2001

Electricity (GWh)

WER Table 1-1 Adjusted”

Water Supply and Treatment

Urban 7.554 7.583

Agricultural 3,188 2,788
Water End Uses

Agricultural 7,372 7,372

Residential

Commercial 27 887 28,258

Industrial

Wastewater Treatment 2,012 2,012

Total Water-Related Energy Use’ 48,013

Total California Energy Use 250,494

Percent 19.2%




Urban Estimates

Table 6. Recommended adjustments to WER Table 1-3, Electricity use in typical urban water

systems
Northern California Southern California
Segment of Water-use (kWh/MG) (kWh/MG)
cycle

WER Adjusted w/Losses WER Adjusted w/Losses
Water Supply and 150 | 18111 21177 B@99| 83| gr727¥
Conveyance
Water Treatment 100 niat" 1118 [ 100 it 111#
Water Digtribution 1.200 nial" 12724 | 1,200 nig"! 12724
Wastewater 2 500 19119 1911 | 2,500 1911# 1911
Total 3,950 5,022 5411 | 12,700 11,535 13,022




Water Use L oad Shapes

Water Agency
VS.
End Users



Load Profilefor Various Commercial Activities

Hot Water Consumpiion




FIGURE 4

Oeffima Water Dalnnes

FIGURE 5
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California Urban Water
Consumption

Urban User of
Water
Predominantly

Resdential

O Large Landscape @O Commercial
O Industrial W Energy
B Residential Interior @ Residential Exterior

Water Use Maf/yr % of Total Use

Large landscape 0.6 1.2%

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%




Residential Water Use Varies By Season

Figure 3-5. Residential Water Use In
California
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% of Total Average Daily Demand
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Residential Water Use Profile

Figure 3-6. Residential Hourly Water Demand
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|OU 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 Figure 6-1. Expected Combined Peak Day
Utility Water Supply Related Demands:
~ 43,575 MW (next 10 yrs) 2016

— Existing conjunctive use in 6000
drought/dry years ~350MW 5000 o

— Proposed conjunctive use - RN P
development/drought ~ +1,350 4000 ———— s “ —
MW - T 7

L 3000

— Desalinization ~250 MW salt =
water plus 250 MW desalting 2000 Fppggu T N
groundwater = +500 MW

e : 1000

— Electrification of ag diesel pumps
:+35OMW OIIIIIIIIIIIIIIIIIIIIIII

— Increased treatment requirements 1 3 5 7 9 11131517 19 21 23
=+160 MW

_ Increased water marketing - +230 == current total water related demand newwal.er supply demand
MW = = = new treatment demand new agriculture demand

— Increased recycled water use -
+685 MW



Agriculturevs. Urban
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Electricity Use By Sector

Electricity (GWh)

WER Table 1-1 Adjusted

Water Supply and Treatment

Urban 7 554 7,583

Agricultural 3,188 2 788!

End Uses
Agricultural 7,372 7.372"
Residential
Commercial 27 887 28 258"
Industrial
Wastewater Treatment 2,012 2,012
Total Water-Related Energy Use 48,013 48.013




Optionsfor Improved Efficiency

Water Agencies



Water Agency Efficiency | mprovements

e Operational Changes < Infrastructure changes

— optimized pump scheduling — SCADA systems

— pump testing and — pipe size changes
maintenance — additional storage

— more aggressive use of — sdlf generation
storage

— pressure control

e Component Changes
— VFD

— Improved efficiency pumps
— leak control



EL Dorado Fresh Water System Oper ation
July15-21, 2006
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L osses = Big Savings

Table 5. Recommended loss adjustment factors

Segment of the Water-use cycle Segment Loss Factor Cumulative Losses

Water Conveyance 5% 16.9%

Water Treatment 5% 11.3%

Water Distribution 6% 6%




Water-Use Cycle
Segment

Supply and Conveyance

Range of Energy
Intensities (KWh/MG)

0—-13.800

R&D Opportunities

Reduce system losses o increase local
supplies.

Reduce outdoor use to increase local
supplies.

Reduce storm water diversions to
increase local groundwater recharge.

Increased water recycling to displace
more enargy intense marginal water
supplies.

Fursue technological advancement in
desalination processes to decrease
energy requiremeants and cost.

Revise operations and systems to reduce
total energy and peak energy use.

Analyze coordinated operations and
foster conjunctive use of supplies to
decrease use of more energy intense
marginal water supplies decrease paak
energy use.

Water Treatment

100

Pursue technological advancements
in response to more stringent water
quality regulations.

Reduce losses to increase local
supplies.

Water Distribution

Reduce system losses to increase
local supplies.

Optimize pumping.

Wastewater
Treatment!

1,100-2,450

Increase biogas production.

Some of the
Options



Optionsfor Improved Efficiency

End Usars



Water Energy Savings Vary Depending
Upon What Type of Water |s Saved

 Hot Water Reductions
— Save |OU 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 |OU energy

e Qutdoor
— Save fresh water energy
— Unlikely to save wastewater energy
— May or may not save |OU energy
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Source

Water Water
Convevance Treatment

Recveled Water
Treatment

Wastewater Wastewater
Discharge Treatment

Source

Water
Distribution

Recveled
Water
Distribution

Wastewater
Collection

Dutside the retail meber




Energy Optionsfor 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
e Hydro- 1,631 MW existing, +255 MW new small
» Biogas- 38 MW, 36 MW new potentia

» Natural gasengines - existing ~100 MW, 200 MW additional potential
e Solar - 5 MW, +100MW potential



Where Do Energy Savings Accrue?



Savings Vary Depending Upon

Where They Occur

SOURCE AND CONVEYANCE

Source
and
conveyance

e

Treatment

Distribution

End use

Wastewater
treatment




Four principle energy elementsin water systems

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

e Treatment and distribution within service areas

e On-site water pumping, treatment, and thermal
Inputs (heating and cooling)

o Wastewater collection and treatment




Met Water Stored Qutside
Service Area

METROPOLITAN WATER STORED IN GROUNDWATER BASIP
QUTSIDE ITS SERVICE AREA
{Aas oF DECEMBER 2003)

ToTAL COLORADO RIVER WATER (CRW ) GROUNDWATER STORAGE: 354,500 AF
ToTAL STATE PROJECT WATER { SPW) GROUNDWATER STORAGE: 660,240 AF

ToTaL MWD GROUNDWATER STORAGE OUTSIDE ITS SERVICE AREA: 1.024.740 AF

_CENTRAL ARIZONA {CRW)




Table 6. Recommended adjustments to WER Table 1-3, Electricity use in typical urban water

systems
Morthern California Southern California
Segment of Water-use (kWh/MG) (KWh/MG)
cycle

WER Adjusted w/Losses WER Adjusted w/Losses
Water Supply and 150 1,811 2.117¥ | B 899 8,324 g 727"
Conveyance
Water Treatment 100 nfat! 1115 100 n/at™ 111#
Water Distribution 1.200 n/al! 1,272 | 1,200 n/at’! 12724
Wastewater 2 500 1.911™ 1.811 | 2,500 1,911H 1.911
Total 3,950 5,022 5411 | 12,700 11,535 13,022




Urban Water Costs for Typical Single Family Households
(Selected Cities and Water Purveyors)

Hydrologic Region
Sacrameaento River

San Joaquin Rivar

Tulare Lake

Morth Coast

San Francisco Bay

Cantral Coast

Saouth Coast

Morth Lahontan

South Lahontan

Colorado River

City
Lucame
Claarlakae Park
Radding
Marysville
Elk Growve

Stockion
Mearcad

Eakarsfield
Bakarasfiald

Santa Rosa
EBodaega Eay

San Josa
Livermors
South San Francisco

Santa Mara
Salinas

Ojai

Simid Walley
Long Beach
Thousand Oaks
Coronado

Marmmoth Lakaes
Truckes

Barstow
Yictorville
Hasparia

Maadlas
Calipatria

Eixed
Charge
F14.30
$33.35
$58.14
F9.50
1365

580
$18.32

F12.00
$40.83

$4 .65
F15.00

$11.33
$8.45
F10.62

$9.70
F10.10

$15.35
F9.70
F13.00
$10.70
$6.50

1145
$44 45

F13.00
%$12.55
Fza.z2a

F23.00
24 .10

Hote: U = Uniferm Rate, 1B = Increasing Block Rate, F = Flate Rate

Increamental Cost
(FIAF)

F95E .00

$1.275.00

F327.00

F293.00

F0.00

$411.00
F0.00

$415.00
F0.00

$864 .00
F0.00

852,00
F744 .00
$835.00

$383.00
$371.00

F833.00
78400
F843.00
$892 .00
76100

F547 .00
F0. 00

$590.00
F917 .00
$305.00

F0.00
483,00

Rate Type

by [ o ol

mc

TCC mMF CCCCg CC CCcC
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