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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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e More frequent

flooding
e More coastal erosion

e \Wetland inundation
and loss




There are only four options:

1) Fortify assets

2) Relocate assets

3) Accommodate higher water levels
4) Remain in denial

COAST is a tool to help evaluate costs and
benefits of these options
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Fixed Modifiers
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DAMAGE FUNCTIONS
FOR SINGLE FAMILY RESIDENTIAL
STRUCTURES WITH BASEMENTS

Structure Depth-Damage

Table 1
Structure

One Story, With Basement

Standard Deviation
Depth | Mean of Damage of Damage

-8 0% 0
-7 0.7% 1.34
-0 0.8% 1.06
-5 2.4% 0.94
-4 5.2% 0.91
-3 9.0% 0.88
-2 13.8% 0.85
-1 19.4% 0.83
0 25.5% 0.85
| 32.0% 0.96
2 38.7% 1.14
3 45 5% 1.37
4 52.2% 1.63
) 58.6% 1.89
6 64.5% 2.14
7 69.8% 2.35
8 74.2% 252
9 77.7% 266
10 80.1% 277
11 81.1% 2.88
12 81.1% 2.88
13 81.1% 2.88
14 81.1% 2.88
15 81.1% 2.88
16 81.1% 2.88







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
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The COAST Process

. Specify location and vulnerable asset

Select time horizons, SLR and SS thresholds
Select adaptation action, estimate costs
nput Depth Damage Function

nput reference data (parcel, LIDAR, etc)

Run the model

. Use maps and tables in public process



Possible Assets to Model

Lost real estate values

_ost economic output
Displaced persons

ost natural resources values

| ost cultural resources values

nfrastructure (culverts, bridges, roads, utility lines)



Adaptation Actions: Hard or Soft

e Revetments



Pea Patch Island, DE (Delaware River)




Adaptation Actions: Hard or Soft

e Revetments

e Geotextile tubes






I
i W e p T
I.. Ll '. = J.'L:l_r.-l‘
"‘A?-llal : iy . S .
% . . .
oq-ﬂffhflim ¢
L 4

o ome
ol o o

e S0

L)
wila
. "
)







Adaptation Actions: Hard or Soft

e Revetments
e Geotextile tubes

e Sea walls
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Input: a range of adaptation options

Revetments
Geotextile tubes
Sea walls

Jetties









Adaptation Actions: Hard or Soft

Revetments

Geotextile tubes

Sea walls

Jetties

Other creative approaches
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Floodwalls with removable aluminum or steel gates. Cologne, Germany (Rhine).
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Buildings have a “hardened” 1st story along a wide pedestrian walkway.




i =

—— — -l
_ 2] |
Ry A

=

|'I.
4 E
5 '; : -
s |1 b .

{n |

N T g
.Y T

igns

0
o
O
-
©
2
i
-




Adaptation Actions: Hard or Soft

Revetments

Geotextile tubes

Sea walls

Jetties

Other creative approaches

Wet or dry floodproofing
Incentives, zoning, and other regulatory changes



Gld Orchard Beach — East Grand Avenue Area

! ._
| Adaptation Working Group






Groton Long Point
2050, Low SLR, 10 Year Flood

Total Damage
$40,655,366




iking and Culvert
Construection and/or

Seawall Modification
and Elevation

Image @ 2010 TerraMetrics " ‘ OO le ‘
& 2010 Google 2009

Image @ 2010 DigitalGlobe
& 2010 Europa Technologies
Imagery Date: Sep 30, 2008 41°18'49.10" N 72°00'24.43"W  elev _4m Eyealt 2.74km







FLOOD LEVEL (ft) FLOOD DAMAGE IN DOLLARS

B B . $0- $51,976
- B Bt $51,976 - $98,670
- il - S B+ B O T $98,670 - $207,761
. 3 $207,761 - $606,502
$606,502 - $841,579

YSTIC, NO ACTION
2070, 10 YEAR EVENT, LOW SLR
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Max. Water Elev.

Construction

Annual

Scenarios (ft., NAVDSS) 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 along river.
tides
5.5-6.5
5.4
100-year
storm event Hurricane Barrier at Mystic River entrance. $18 Million $75,000
in 2010 74
7.0
10-year
stormin 3.9 Hurricane Barrier at Mystic River entrance.
2070, Hi SLR %2730 | <1 00,000
ADDITIONAL FORTIFICATION and elevating the Million ’
8.6 railroad, as well as increased diking to east.
100-year
storm in 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.
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Machias Bridge, Machias

(pressure transducer placed in 8/11)

Martin’s Point Bridge, Falmouth



The Old Port, 3/10 at high tide (D. Yakovleff)




The Old Port, 10/11 at high tide (M. Craig)



Area at risk of inundation
from 1-meter (3.3 ft.) rise
in sea level with storm
surge of 80 cm (2.6 ft.)

& Current sea level
@ Llow estimate
@ Central estimate
> High estimate

ions based on computer models, not acwal surveys.
H.|g}=. central, and low estimates indicate amount of land

potentially inundated, Rang reflects uncertainty
in underlying elevation rrnc-dﬂ{ Inundation shown does not
reflect coastal protecton offorts that may prevent some low-
h,llnq a5 from being flooded as sea lev J

ct inland aress below modeled sea |
..:mnectrd directly to the sea, Some hydraulically solated
areas that are below the prediced rise in sea level may
become inundated as water tables rise.

Prepared by Stratus Consulfing Inc.
Elevation data: USGS, 208

Storm surge data: ‘\D-ﬁ. CO-0Fs
Imazery: MaimeCI5, 200]




‘ PORTLAND WATER DISTRICT ’
225 Douglass Street €
Portland, ME 04104
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There are only four options:

1) Fortify assets

2) Relocate assets

3) Accommodate higher water levels
4) Remain in denial

COAST is a tool to help evaluate costs and
benefits of these options



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



Sea Isle City, NJ

Geotextile Tubes




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



Contact info:

Sam Merrill:

smerrill@usm.maine.edu
207-228-8596

New England Environmental Finance Center:
http://efc.muskie.usm.maine.edu

Thank you!
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