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On Terminology

m Climate change vs. Extreme Event
m Resilience vs. Sustainability
m Adaptation vs. Mitigation

m Mitigation vs. Mitigation vs. Mitigation
(careful!)

m Climate Change Plan vs. Adaptation Plan
vs. Recovery Plan S




"
Sustainability
m Using an adaptive management

approach

to meet the community’s current and future
environmental, social, and economic needs

m Ensuring the system has the technical,
financial, and managerial capacity

to manage infrastructure and operations over
the long-term.

m Ensuring resilience by addressing a
range of potential risks.



Concentrations of Greenhouse Gases

== Carbon Dioxide (CO,)
== Methane (CH)
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Increases in concentrations of these gases since 1750 are due to human activities in the industrial era.

Concentrations today far exceed the natural range over the last 650,000 yrs Vw
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Number of Natural Disasters on the Rise

U.S. Natural Catastrophe Update

Natural Disasters in the United States, 1980 — 2011

Number of Events, Annual Totals
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U.S. Billion-Dollar Weather and
Climate Disasters (1980-2011)

Hurricanes and
s Tropical Storms

Drought and Heat Wave Flooding
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Severe Local Storms Winter Storm and
and Tornadoes + Crop Freezes
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Source: www.ncdc.noaa.gov/oa/reports/billionz.html
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Multiple types and occurrences

of extreme events

m Russian River (CA) m National Capital Region

= Flood '06 (DC, MD, VA)
Drought+Frost ‘07-'09 = Derecho June '12

Superstorm Sandy Oct. ‘12

m Apalachicola- _ o
Chattahoochee-Flint(GA) ® Tidewater Virginia

= Drought ‘07/08 = Hurricane Isabel '03
Flood Sept. '09 = Nor'easter Ida '09
Flood Winter ‘09/10 m Hurricane Irene Aug ‘11
Drought "12 = Tropical Storm Lee Sept ‘11

m [wO Nor'easters '12
m Central Texas

= Drought ‘06/07, m Lower Missouri River (KS,
Flood’07 MO)
Drought + Wildfires "11 = Record Floods ‘52, ‘93, '11

= Drought 2010-present = Drought ‘12/13
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Climate Change and the Water Cycle

“Climate change has already altered, and
will continue to alter, the water cycle
affecting where, when, and how much
water Is avallable for all uses.”

USGCRP, “Global Climate Change Impacts in the
U.S.”(2009), Water Sector.
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Warmer Water

Algal blooms

Changes in the
distribution and survival
of aquatic species

Lower dissolved
oxygen levels

Oxygen Level

Temperature
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Less Precipitation, More Evaporation,
More Intense Drought

» Reduced surface water & ground water
recharge

» Reduced reliability of snow pack as
reservoirs

» Increased competition for water supply
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Secondary Effects of Drought

» Competition for Water
» Energy Generation
» Agriculture
» Endangered Species
» Ecosystem Function
» Wildfire
» Erosion & Sedimentation




More Intense Rainfall and
Increased Floodin

» Increased runoff resulting In
erosion & sedimentation

» Overwhelmed or flooded
Wa.ter infraStrUCtu re Overwhelmed Storm and

Sanitary Sewers
» Damage from storms

: 12
Flooded Treatment Plants Contaminated waters



Sea Level Rise

Increased Intensity of Tropical Storms
» Displacement of coastal wetlands and habitat

» Increased coastal erosion
» Salt water intrusion in drinking water supplies
> Inundation of water infrastructure , & |
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“Stationarity 1s Dead*”

m Critical infrastructure + Increased variability
INn weather extremes + Aging infrastructure
+ Population growth = Vulnerability

Conduct a vulnerablility assessment
Adopt a risk management approach
Take actions to increase resilience
Be prepared with a plan — just in case

* Science, Feb. 2008
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Themes for Building Resilience

#1. Be ready for multiple types and occurrences of
extremes

#2. Prioritize critical water services
& manage public expectations vs. willingness to pay

#3. Emergency response + long term preparedness
#4. Coordinate beyond service areas and jurisdictions

#5. Find (or Be) community leaders
#6. Actively engage In acquiring information

#7. Form multi-disciplinary teams to create actionable
iInformation

SEE: http://imp.nu/ExtremeCaseStudies
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Sources of Information

m EPA National Water Program Climate Change Website:
http://water.epa.gov/scitech/climatechange/

Includes links to Climate Ready Water Utilities, Climate
Ready Estuaries, and other program information

m EPA Climate Change Website:
http://epa.gov/climatechange/impacts-adaptation

m US Global Change Research Program:
http://globalchange.qov/

m US GAO: Climate Change: Future Federal Adaptation Efforts
Could Better Support Local Infrastructure Decision Makers:

http://gao.gov/products/GAO-13-242
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Extra Slides
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Risk

Flexible Adaptation Pathway
A

Acceptable risk

s Status quo

= Sefting inflexible adaptation
standard with mitigation
Flexible Adaptation Pathway
without mitigation

m——  [|exible Adaptation Pathway
with mitigation

>

Time (decades)

Monitor & Reassess! )



EPA Programs that Build Resilience

Healthy T,
Watersheds Initiative

EPA
WaterSense
CLIMATE READY CLIMATE READY
WATER UTILITIES ESTUARIES
<EPA “EPA

19

Green Infrastructure and LID



