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The Climate 1s Changing

Temperature Trends: 1901 to 1998 Precipitation Trends: 1901 to 1998

More Rainfall Occurring Regional 50% Probability Estimates of
Sea Level Rise in 2100 and 2200
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Potential Impacts of Climate Change
Health

Weather-related Mortality
Infectious Diseases
Air Quality -Respiratory Ilinesses

Infrastructure

Water
Transportation
Energy Supply & Use

Agriculture

Crop yields
Irrigation demands

Climate Changes

@ Forest
Temperature -3 Change in forest composition

i o3 Shift geographic range of forests
Forest Health and Productivity

~ Precipitation Water Resources

Changes in water supply
Water quality
Increased competition for water

Coastal Areas

Erosion of beaches
Inundate coastal lands o
Costs to defend coastal communities

Wildlife and
Ecosystems

Shift in ecological zones
Loss of habitat and species
Damage to Coral Reefs

Cultural Resources  Economic Disruption
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Risk: Exposure, Vulnerability, Resilience
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11 Lines of Defense

(6 natural, 5 artificial)

5
2 4 7
1 Barrier Marsh N':ltural 6 Flood
Offshore  qiang 3 Landbridge Mlidge Highway  Gate

Shelf ‘ Sound ‘ { m ‘ ‘
SALTWATER WETLAND HABITAT —_— FRESHWATER RIDGES - UPLANDS - CITIES

Lopez, John A., 2006, The Multiple Lines of Defense Strategy to Sustain Coastal Louisiana,

Lake Pontchartrain Basin Foundation, Metairie, LA January 2006
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Boundaries are as of January 1, 1990
D HISPANIC ORIGIN POPULATION DENSITY OF THE UNITED STATES: 1990
United States Maps, GE-90 No. 6
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Sec. 16. Agency Roles in Support of Federal Adaptation Strategy. In
addition to other roles and responsibilities of agencies with respect to
environmental leadership as specified in this order, the agencies shall
participate actively in the interagency Climate Change Task Force,
which is already engaged in developing the domestic and international
dimensions of a U.S. strategy for adaptation to climate change, and shall
develop approaches through which the policies and practices of the
agencies can be made compatible with and reinforce that strategy.
Within 1 year of the date of this order the CEQ Chair



Climate Change Adaptation Task Force
(leads: CEQ, OSTP, NOAA)

Goals:

& Recommendations for
national strategy

@ Integrate resilience and
adaptive capacity

@ Equip communities with
iInformation for local
adaptation policies




Climate Change Adaptation Task Force
(leads: CEQ, OSTP, NOAA)

Interagency Workgroups:
Q@ Agency Planning

& Science

e Water Resources

Workeroe?®
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& International Resilience

@ Ilnsurance
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@ more to come . ..



Asking the
Climate Questions

What's the mission?

How Is the climate changing?

How might climate change affect the mission?
What is the vulnerability. What is the risk?
What should we do?

What did we learn?



EPA's Top Priorities:

Addressing Climate Change
(Mitigation and Adaptation)

Climate Change Adaptation Team, Policy Office

Q@ Support Interagency Initiatives

Q@ Consider climate in regulatory process
Q@ Support place-based pilot projects

Q@ Build local capacity



EPA Pilot Project

lood Mitigation in Waverly, lowa
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® CEQ Guidance on Climate Change and NEPA
(Proposed)

® Principles and Guidelines on Water Resource
Projects (Proposed)

@ Stay Tuned . . .



DR
L0 Y
,z’ 3R .
' .M_”_.

T
A
.

R




LAST LINE OF DEFENSE: HOPING THE LEVEES HOLD

Army Corps of Engineers officials say hurricane levees in the New Orleans area will protect residents from a Category 3 hurricane
moving rapidly over the area. But computer models indicate even weaker storms could find chinks in that armor.
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"We have now concluded we had problems with
[he design of the structure. . . . We had hoped
that wasn't the case, but we recognize it Is the
CEUIWA

--Lt. General Carl Strock, U.S. Army Corps of Engineers (testifying
before the Senate)
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REPORT NO. 33

Meteorological Considerations Pertine
Standard Project Hurricane, Atlantis

Gulf Coasts of the United States




]

"Ced

sH AN L
WTIN

'HOYEE YNOLAYD
5 "NOLETHTYHD

3L 13EYEl LHOd
v id
="
w—"0"W "GWHALLYTH Ad¥]

=

T 'S ITEVHD T
—="C5IN
T IO TR Y

"4 “vI0ORENIL

=714 "SONIEdS NOSHYL
s

oA YN ILOOMNID

W HHOA MIN

=———= GEWN ‘NOLE0E

W
e

L
.l
ISTANCE (KM X 127]

(1M.)

L
o
—3
w7
L
L
(n'
399

CEMTRAL

AVERAGE OF 7 LOWEST 500- | | /{

N MI (927 KM) (WITHOUT | |
CAMILLE AND__LABOR DAY || _ LEGEND |
HURRICANE H AVERAGE OF 7 LOWEST 500 - * YEAR OF HURRICANE

OF 1935 N MI (927 KM) (WITH CAMILLE (FOR EXAMPLE, 60=
1| 1| AND LABOR DAY IIAUR_F: CANE ! 1960

|
| — S ..

TN L

33 74 76 30

DISTANCE (M M X 107




stape we decided the curve not considering Camille (1963) and the

1915} storme should be used. Our decision was based on the idea that

. 3 ¥y low 's re g in sustai rind
these two hurricanes contained extremely low P, S resulting in sustained win

ere not reasonably characteristic of the northern gulf coast and

the Florida EKevys,
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Well, you should see
Hurricane PAM...
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Cognitive Tool and
Communications Tool

Ivoids the urge to predict

Invites Redundancy



Logic of the Scenarios

Flight of the Flamingos

Inclusive democrac
and growth y YES

0 auclit s
policies sustainable?

Is the transition rapid
and decisive?

YES NO

Lame Duck Scenario

Long transition
- Political settlement
- All party coalition
- Sunset clauses

v

Flight of the Flamingos

Inclusive Democracy and Growth

Political Settlement Facilitating international

environment
- Regional stability
- Access to world markets

Good government

- Clear and consistent policies

- Efficient not corrupt

- Observes macro-economic constraints

}oad participation
/ - People have a say

Social reconstruction Sustained economic growth
- More social investmen!  sgf————Jpm - Business is confident
- Decrease in violence - Investment is high

- Employment increases




IPCC Emissions Scenarios

Historical and Projected CO, Emissions
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Rain Water

Roof Drain &
Foundation Drain

Lateral

Combined
Sewer

COMBINED SEWER SYSTEM



USA: Combined sewer overflows

Courtesy: Kellogg Schwab

1.2 trillion gal of sewage & stormwater a year
discharged during combined sewer overflows
— would keep Niagara Falls roaring for 18 days

Center for Water & Health, JHU Bloomberg School of Public Health



Combined Sewer Systems

CSS Communities

= 770 systems serve around 40
million people

= 182 CSSs In the Great Lakes
Region

Source: EPA

= 1,260 billion gallons untreated
sewage and storm water
released yearly

= $45 billion in future investment
needs (EPA estimate in 2001)

Source: National Climatic Data Center/NESDIS/NOAA



Combined Sewer Overflow

In the Great Lakes Region
(EPA report released February 2008)

» Issue: There are 182 combined sewer systems in the Great Lakes Region.
Billions of dollars are being spent redesigning and rebuilding these
systems.

» Key Questions:

U Does climate change matter to the redesign of combined sewer systems in the Great
Lakes Region?

U When the climate changes, how might CSO event frequency change, and in how
many cases will the four CSO events per year threshold be exceeded?

» If combined sewer systems are designed to meet the EPA’'s CSO Control
Policy design standard of 4 events per year, but fail to plan for climate
change:

U climate change may result in failure to meet the standard

U there could be an average of 237 events per year above the control policy’s
objectives across 182 communities
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Figure 7-3. LACPR planning area map showing the extent of the 1000-year
hurricane surge inundation (hatched area).



Table 13-2. Number of times stakeholders ranked each metric as most important.

Metric Planning Unit Total
(shown in descending order by total) 1 2 3a 3b
Population impacted (people/year) 21 15 17 8 10 71
Direct wetland impacts (acres) 8 4 3 4 6 25
Indirect environmental impact (unit-less scale, -8 to +8) 8 2 5 2 4 21
Residual damages ($, million/year) 3 2 2 3 4 14
Construction time (years) 1 1 3 4 1 10
Employment impacts (jobs disrupted/year) 2 2 0 2 1 7
Life-cycle cost ($, million/year) 1 1 0 1 1 4
Historic properties protected (# of properties) 1 0 0 0 0 1
Historic districts protected (# of districts) 0 0 0 1 0 1
Archeological sites protected (# of sites) 0 0 0 0 0 0
Number of Survey Respondents 45 27 30 25 27 154




Table 13-4. Planning Unit 1 MCDA rankings by scenario.

Scenario 1 Scenario 2 Scenario 3 Scenario 4
Plan Low RSLR High RSLR Low RSLR High RSLR
Rank High Employment | High Employment | Business-as-Usual | Business-as-Usual
Disperse Disperse Compact Compact
Population Population Population Population
1 NS-1000 NS-1000 NS-100 NS-1000
2 NS-100 NS-400 NS-1000 NS-100
3 NS-400 NS-100 NS-400 NS-400
4 C-HL-a-100-3 C-HL-a-100-3 C-HL-a-100-3 C-HL-a-100-3
5 Coastal HL-a-100-3 Coastal Coastal
6 HL-a-100-3 Coastal HL-a-100-3 HL-a-100-3
7 C-HL-a-100-2 C-HL-a-100-2 C-HL-a-100-2 C-HL-a-100-2
8 HL-a-100-2 HL-a-100-2 HL-a-100-2 HL-a-100-2
9 C-LP-a-100-1 C-LP-a-100-1 C-LP-a-100-1 C-LP-a-100-1
10 C-HL-b-400-2 C-HL-b-400-2 C-HL-b-400-2 C-HL-b-400-2




Sometimes the most unlikely
events do happen.




