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20th Century Centralized Water Infrastructure Model
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Climate Change Urbanization
Increased frequency & severity of extreme events 68% urban population in 2050
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Aging Infrastructure Competing Environmental Needs
S1 trillion to update US drinking water systems Stricter regulations




Hoover et al. 2017

[ Hydrologic Regions
Precipitation (cm)
B <

Bl s0-75

[ 75-100

I 100- 125

B 125 - 200

I 200-330

B 3:0- 460

@ study Sites

© Othersites
reviewed for study

Population per sq. mile
. <1
110
sl 10...25
B 25...50
50...100
100...250
250...500
W 500...1000
g 1000...2500
l 2500...5000
s >5000

Source: U. S. Census Bureau
Census 2000 Summary File 1
population by census tract.

Water Resources, Population, and Infrastructure
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California Water Projects
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California Water Projects
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California Water Projects

Local Projects
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California Water Projects

All Water Projects
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California has an

elaborate system to
move water

The “Delta”
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The Delta is the “heart” of
California’s water system. 3



Sacramento-San Joaquin Delta

 Historically —a very rich
inland aquatic ecosystem.

* |t is the center of California’s
water distribution system:
from North/Sierra to
South/Coastal.

* Ecosystems are collapsing
there and new laws and court
rulings say water must be
returned to the environment.




Competing Demands in California
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Regional Precipitation, Supply, and Demand
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Water use has declined despite population and economic growth in

California

Figure 1. California Population, Gross State Product, and Water Use Indices, 1967 to 2018
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Note: All values are indexed to their 1967 values to allow for comparison. Statewide water use data are not yet available for 2016

through 2018. PACIFIC

INSTITUTE
Data source: Water use data from DWR (1964, 1970, 2018, and 2019). Population data from California Department of Finance

(2018). Gross state product from US Bureau of Economic Analysis (2019).
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Changing climatic patterns

California Palmer Drought Severity Index (PDSI)
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Groundwater conditions

Dry years
- Sacramento Valley

- San Joaquin Basin

— Tulare Basin

(PPIC, 2019)

- 9102

- 0Ll0C
S00C
- 0002
- G661
- 0661
- G861
0861
- G461
0L6l
- G961
- 0961
- G561
- 0561
- Gv6l
- Ob6lL
GE6I
- 0E6l
GZ6l

o
4
A

-120 -

(1@9)-a.10€ JO suol||iw) abeiojs
i1a1empunolb ul abueyd aanenwnd

-160

Water year



Demand Uncertainty
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Demand Uncertainty

Figure 9. Total, Indoor, and - Total Residential -+ Residential Indoor = Residential Outdoor
Outdoor Residential Per Capita
Water Use in Californiq,

1998 to 2015
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Note: Statewide multi-year droughts are
shown in shaded orange areas.
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(2019)
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Cooley, Heather. 2020. Urban and Agricultural Water Use in California, 1960-2015.
Oakland, Calif.: Pacific Institute. https:/ /pacinst.org /wp-content /uploads /2020/06/ FACGIEIC
PI Water Use Trends June 2020.pdf RNy TUTE




The 20t century water infrastructure model:
A linear/ once-through system
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The 21% century urban water infrastructure model: circular and hybrid

Distributed and decentralized water solutions g Stormwater and Rainwater

Harvesting

* Flexibility
e Resiliency ‘.“,
e Reliability <

.
s )
A
@@ -
T_ \| . [ \‘ ﬁ = .

L “\ | 1 ﬂ"' \\}
AR Utility e/
Water Source Vostewaie

Plant/Recycling

Supply < v Demand




&g
P =

-

= Thank you! Ex=
' P Ll . LT

O

email: newsha@Ibl.gov
Twitter: @ NewshaAjami



mailto:newsha@stanford.edu

California Water Supply and Use Portfolio (2001-2010)
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water use (water consumed through evapotranspiration,
flowing to salt sinks like saline aquifers, or otherwise not
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1 Detail of bar graph: For water years
2001-2010, recycled municipal water
varied from 0.2 to 0.7 MAF of the
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Source: California Water Plan update 2013
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