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Environmental Finance Center Network

The EFCN is the only university-based organization creating innovative solutions
to managing costs of environmental protection and improvement. It consists of
ten EFCs serving states within EPA's ten regions. By sharing and integrating
information, tools and techniques, the EFCs work together and with the public
and private sectors to promote a sustainable environment, bolstering efforts to
address difficult how-to-pay issues.
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-- Nicholls et al. 2006, Philos. Trans. R. Soc. Lond.
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Climate Change>>Sea Level Rise>>Storm Surge

Patriot's Day Storm 2007: York Beach
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Source: Maine Department of Labor Quarterly Census of Employment and Wages
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Percent of Town Economy in At Risk
Employers



Within the SLOSH Model Zone, the biggest threat is to
Establishments Related to Tourism

Industry of Employment: SLOSH Model Risks

Arts, Entertainment &
Recrea tion
5%



In the High Sea Level Rise Scenario, the Industries at
Risk Substantially Expand



Employment at Risk Within SLOSH Model Predictions

Average Third
Annual Average Quarter Total Annual

Establishments Employment | Employment Wages ('000's)
BIDDEFORD 24 183 209 $4,511
KENNEBUNK 32 274 341 $5,338
KENNEBUNKPORT 67 524 812 $11,835
KITTERY 7 121 119 $7,026
OGUNQUIT 13 88 167 $1,817
OLD ORCHARD BEACH 103 470 977 $7,345
SACO 7 49 85 $813
WELLS 19 176 260 $3,700
TOTAL 272 1,885 2,971 $42,385




Coastal Flooding in Boston under Present and High Emission Sea Levels



Source: NECIA/UCS, 2007 (see: www.climatechoices.org/nef)




Ways to Frame Climate Adaptation

 Be honest. Respect feelings and beliefs. Empower citizen
involvement when possible.

e Make it local.
e Make it concrete, not abstract.
e Make it now, not later.

 Talk about trade offs between risks and benefits, and the
benefits of adapting sooner rather than later.

 Frame adaptation within the context of local attitudes
towards climate change. (There are other reasons than
climate change to take many adaptive actions).

From “Climate Skeptics Embrace Cleaner Energy.”
http://www.nytimes.com/2010/10/19/science/earth/19fossil.htmI?ref=us
















Expected costs and damages, 2010 - 2050

SLR Adaptation Residual  Adaptation Total Damages
Scenario Damages Cost and Costs

($ million) ($ million)  ($ million)

No SLR No Action 680 0 680
50 yr flood 3.4 52.4 55.8
100 yr flood 0 60 60
Low No Action 899.3 0 899.3
50 yr flood 28.3 52.4 80.7
100 yr flood 0 60 60
High No Action 1016.6 0 1016.6
50 yr flood 67.8 52.4 120.2

100 yr flood 37.6 60 97.6



Input: a range of adaptation options

e Revetments



Pea Patch Island, DE (Delaware River)



Input: a range of adaptation options

e Revetments

e Geotextile tubes












Sea lIsle City, NJ

Geotextile Tubes

e






“Facing the bluntness of reality is the highest
form of sanity and enlightened vision.”

- Chogyam Trungpa Rinpoche



Input: a range of adaptation options

e Revetments
e Geotextile tubes
e Sea walls












Input: a range of adaptation options

Revetments
Geotextile tubes
Sea walls

Jetties
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Total Damage
$40,655,366
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Scenarios

Max. Water Elev.
(ft., NAVDS8S)

Engineering Options

Construction
Costs

Annual
Maintenance
Costs

Sea level
rise, normal
tides

No action up to minimal flood proofing and
infrastructure elevation alongriver.

Insignificant

Insignificant

100-year
stormevent
in 2010

10-year
stormin
2070, Hi SLR

Hurricane Barrier at Mystic River entrance.

$18 Million

Hurricane Barrier at Mystic River entrance.

ADDITIONAL FORTIFICATION and elevating the

100-year
stormin
2070, Hi SLR

railroad, as well as increased diking to east.

$27-30
Million

$100,000

Hurricane Barrier at Mystic River entrance.

FURTHER FORTIFICATION and elevating the
railroad, as well as increased diking to east.

$35 Million

$120,000







Max. Water Elev.

Construction

Annual

Scenarios (ft., NAVD8S) Engineering Options Costs Maintenance
Costs
Sea level 3.2-4.0 No action up to minimal flood proofing and Insignificant | Insignificant
rise, normal infrastructure elevation alongriver.
tides
5.5-6.5
5.4
100-year
stormevent 24 Hurricane Barrier at Mystic River entrance. $18 Million $75,000
in 2010
7.0
10-year
stormin 3.9 Hurricane Barrier at Mystic River entrance.
2070, Hi SLR 22730 | 4100,000
ADDITIONAL FORTIFICATION and elevating the Million
8.6 railroad, as well as increased diking to east.
100-year
stormin Hurricane Barrier at Mystic River entrance.
2070, Hi SLR 10.5 $35 Million $120,000

FURTHER FORTIFICATION and elevating the
railroad, as well as increased diking to east.




Ways to Frame Climate Adaptation

 Be honest. Respect feelings and beliefs. Empower citizen
involvement when possible.

e Make it local.
e Make it concrete, not abstract.
e Make it now, not later.

 Talk about trade offs between risks and benefits, and the
benefits of adapting sooner rather than later.

 Frame adaptation within the context of local attitudes
towards climate change. (There are other reasons than
climate change to take many adaptive actions).

From “Climate Skeptics Embrace Cleaner Energy.”
http://www.nytimes.com/2010/10/19/science/earth/19fossil.htmI?ref=us




Input: a range of adaptation options

Revetments
Geotextile tubes
Sea walls

Jetties

Wet or dry floodproofing
Zoning and other regulatory changes



Adaptation Planning Process
Kirshen, Merrill, and Kartez

Historic and Present
Data and Possible
Future Values of
climate, socio-economic,
andenvironmental
conditions and other
change drivers

Preliminary
Impact Analysis
of built and natural
environment using
existing analyses,
generalized
downscaled data,
anddistribution of
impactsto identify
and educate
potential
stakeholders

Stakeholder

Assessmentto
establish Guiding
Principles,
identify issues,
values, metrics of
importance, key
stakeholders
groupsandtheir
representatives,

develop
stakeholder

participation plan

—_—— -

Continuous
Monitoring of natural and
socio-economiclocal and
global environments

h

v

Outcomes of
Actions

A

Joint Fact Finding process
with stakeholders incorporating
multi-criteria scenario and risk
assessments and decision
analysis; includes no action
alternative (vulnerability

analysis)

N

Robust Strategiesand
Actions that function
acceptably well under all
uncertainties

Take Action Now because,
e.g., “noregrets”, new

I projects, adjustable, or

Adaptive Management

Institutional Analysis to review
andadjust procedures, policies, laws
and regulations relevant to adaptation

————

Prepare and
Monitor Actions
with preservation of
options, predetermined
trigger points, and
monitoring

——— | Alwayspart of process
Asneeded part of process




Output: a range of “economic floodplains”

e Lost real estate values (e.g., Groton, CT)



Output: a range of “economic floodplains”

* Lost economic output (e.g., 8-town coastal ME study)



Output: a range of “economic floodplains”

e Infrastructure costs (e.g., 100’ bridges in Maine)



Output: a range of “economic floodplains”

e Displaced persons (getting started in Boston)



Output: a range of “economic floodplains”

e Lost natural resourcesvalues (collaborators wanted)



Output: a range of “economic floodplains”

e Lost cultural resources values (e.g., NPS gravesites)



Output: a range of “economic floodplains”

>> Software development is underway. Core shell is customizable
for CBA on a range of vulnerable asset types.



Learn the alchemy
True human beings know.
The moment you accept
what troubles you’ve been given,
The door will open.

- Jalallabad Rumi, 13t Century Persia



