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boner  The Stakes on Climate Change:

Sewer Water and Clean Water Sector Only

&

2011-2031: Without Adaptation

Drinking Water Clean Water
Infrastructure Investment Infrastructure Investment

$335 Billiont $298 Billion 2

By 2050: Potential Adaptation Costs

Drinking Water + Clean Water Sector:

$448 - 944 Billion 3

142009 Drinking Water Infrastructure Needs Survey and Assessment: Third Report to Congress.” USEPA
Office of Water, 2005.

2“Clean Watersheds Needs Survey 2008: Report to Congress.” USEPA, May 2010.

3 “Confronting Climate Change: An Early Analysis of Water and Wastewater Adaptation Costs,” Association of
Metropolitan Water Agencies, National Association of Clean Water Agencies, 20009.
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peter A core objective...

Sewer

“Actionable Science”

A Working Definition:

Data, analysis, and forecasts that are sufficiently
predictive, accepted and understandable
to support decision-making,
Including capital investment decision-making.
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San Francisco

power Climate Modeling White Paper

Power
Sewer

&

OPTIONS FOR IMPROVING CLIMATE MODELING
TO AsSIST WATER UTILITY PLANNING

“Options for Improving Climate T
Modeling to Assist Water Utility =
Planning for Climate Change”

Authors:
Joe Barsugli, Chris Anderson,

Joel Smith, Jason Vogel

NOVEMBER 2009

Avallable at
www.wucaonline.org
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water  Chain of Models
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T, P, Solar,
Wind...

Watershed
DIaWIiNe=]IIsI: 3 scale, sub-daily
timestep

Watershed
Hydro features,
Model climate char-
acteristics

Reservoir
Operations Yol IMIENS
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demand

Water
Utility
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Slide adapted from Seattle Public Utilities



water Projected Changes for Denver’s
sewer Watershed (Front Range Study, 2012)
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Slide courtesy Denver Water



TAMPA  Climate Change Assessment Framework
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power SFPUC Sensitivity Analysis: Precipitation
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water Sensitivity Analysis — Streamflow to

Power

sewer l€mperature and Precipitation Change
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2040 2070 2100
Temperature +0.6deg C +1.3deg C +2deg C
Precipitation + 0% + 0% + 0%
Temperature +1 deg C +2.2deg C +3.4deg C
Precipitation + 0% + 0% + 0%
Temperature +1 deg C +2.2deg C +3.4deg C
Precipitation N - 1004 - 15%
Temperature +1degC +2.2deg C +3.4deg C
Precipitation + 20 + 4% + 6%
Temperature +1.65deg C +3.5deg C +5.4deg C
Precipitation + 004 + NO0A + 0%
Temperature +1.65deg C +3.5deg C + 5.4 deg C
Precipitation 5% -10% -15%
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water Median Runoff into Hetch Hetchy
Power  (results based on 1975-2008, median year is 2003)

Change in Median Runoff volume for future climate conditions

Hetch Hetchy Runoff
(% change from 2010)

Climate Change Scenario

Low temperature increase

1A No precipitation change
Moderate temperature increase
2A N
No precipitation change
Moderate temperature increase
2B e
Precipitation decrease
Moderate temperature increase
2C C
Precipitation increase
High temperature increase
3A S
No precipitation change
3B High temperature increase

Precipitation decrease

2040
-1%

-1%

-8%

-1%

-2%

-9%

2070
-2%

-3%

-16%

+2%

-6%

-19%

2100
-3%

-5%

-25%

+2%

-10%

-29%
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water  Monthly Runoff into Hetch Hetchy:
sewer 1WO Climate Scenarios for Yr 2100
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vater A bit like the Wild West out there...
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roner “No Regrets” Strategies
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&

* Planning for Drought

* Planning for Regulation

* Planning for Climate Change

Is there a difference?



Diversifying San Diego County’'s Water
Supply Portfolio

1991

2008

Local Supplies

18% ‘

QsA MWD
Supplies Supplies
10% 72%

Bl Metropolitan Water District

[ ] Imperial Irrigation District Transfer
[ ] All American & Coachella Canal Lining

[ ] conservation

2020

Local Supplies

40% /

MWD
Supplies
29%

QSA
Supplies 31%

I Seawater Desalination

- Local Surface Water
Bl Recycled Water

- Groundwater

Slide Courtesy San Diego County Water Authority



water  San Francisco PUC:

Power

sewer  DIvVersifying Local Water Supplies

&

Developing local water supplies to rely less on imported
snow-dependent supplies:

Conservation Graywater Program
Recycled Water Rainwater Harvesting

Groundwater




water Regional Integrated Water

Power

sewer Management

&

Collaborate in water management:
Interties between systems

Partner in new supply development:
Bay Area Regional Desalination project



The Stakes on Climate Change:
Water and Clean Water Sector Only

2011-2031: Without Adaptation

Drinking Water Clean Water
Infrastructure Investment Infrastructure Investment
$335 Billion* $298 Billion 2

By 2050: Potential Adaptation Costs

Drinking Water + Clean Water Sector:

$448 - 944 Billion 3
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Sea Level Rise:
Today’s Adaptation Challenge

NAVD 88 (feet)

Rahmstorf high estimated sea level rise
1-Year Tide  100-Year Tig/

Elevation of Lowest
Overflow Weirs

IPCC AR4 low and high
range projections

Mal Annual Peak Tides
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water  Backflow Prevention for twenty-nine

Power

sewer Dayside discharges/collection points

&

Current status:

Today: 16 of 29 overflow weirs have backflow
during the seasonal high tides.

Total Project Costs: $20-40 million over 5 years.
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rower Perth: Storage inflows (1911-2003)
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MNote: A year is taken as May to April ("2004": May 2004 to Apr 2005 is an estimate only)
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