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Presentation Overview

TNC and Marine Conservation
Where we work, How we work
Why habitat restoration
Benefits of restoration
Example projects
Reducing risk to vulnerable coastal communities
Tools for restoration

Valuing habitat services




Current TNC Geographic Priorities for Marine Conservation
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Current TNC Priority Marine Projects Additional TNC Marine Programs
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TNC Marine Conservation

Sustainable Fisheries  ECOSystem-based Adaptation Integrated Ocean
Disaster Risk Reduction Management

ST, KITTs AND NEVIS
MARINE ZONING PLAN
STEERING COMMITTEE
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Why Restoration

Coral Reefs — 75% threatened

(Burke et al. 2011)

Marshes and Mangroves — 50% loss

(Burke et al. 2001; Valiela and Bowen 2001; Zedler and Kercher 2005)

Oyster Reefs — 85% loss

(Beck et al. 2011)

Rivers — 97% of the worlds major rivers are
dammed

(Postel and Richter 2003)
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Benefits of Restoration

Ecological
More habitat, Better condition
Insights into ecological function

Public Relations
High levels of community ownership
= Political support

Financial
Improved & cheaper shoreline protection
Reduced insurance costs
Valuable ecosystem services



Eonaturs 48 Partner organizations

Agency Cooperative Agreements / MOU'’s

. NOAA'’s Restoration Center — CRP
. NOAA’s NRDA / DARRP Program

. Army Corps of Engineers

. DOA’s Natural Resource Conservation Service
Industry

. DOW Chemicals

. Shell

. Swiss Re



NOAA CRP Partnership- 150 projects to 2013

Restoration Target
A Shellfish reefs & beds
Anadromous fish
A Salt marsh
Seagrasses
Coral
A Mangrove
A Other
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VA Seaside Bays Restoration
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Between 2001 - 2012

Approx. 40 million seeds,
300 acres seeded
5,000 acres and increasing

Monitored: aerial photos, sediment,
genetics, water quality (seven
years)

Source:
TNC VA Coastal bays Prog.
Bob Orth VIMS
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FL/USVI Coral Recovery and Restoration

Goals: Restore 35 coral reefs
eight locations L

Habitat Restoration:
12,000 colonies
Threatened staghorn elkhorn

coral

8 nurseries

35 reef sites
Florida ,U.S. Virgin lIslands.

Jobs: 60 jobs totaling 118,759 labor

hours



TheNature ’
Conscrvancy -

Protecting nature. Preserving life”

Nurseries as a Tool for Restoration

Nursery grow-out phase

Recovery
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BROWARD

Threatened
Coral Recovery
in Florida and

the U.S.V.I.

Nursery
(Approx. Location)

4

N

& " '\aturv
ot ( n-v\.unv
Pﬁ 9 @

3 =
B
'v;:ﬂ
R =
I N — D o
- r— / o < ey { .
. . |
5 —~ e R.5 A
. =) > ¥ 2
7 . ~ o 2 L g ;
VIR % b v -
" . 1 I.' -~
.r‘,v oy v 3 1 ™ b
& QL VT e SR A - S
= V- L «- .
y J M®TE PENNSTATE
g Manh LamnReIneT s




TheNature 4 Habitat Restoration

Conscrvancy -

for Shoreline Protection

'

* Coastal Alabama




TheNature Shoreline Protection & Habitat Restoration

Conserv ancy e

Seagrass and marshland plant growth likel Bagged oyster shells,
wnll mc:ease as a result o the created rea laid In four sections,

e, ' g—— e each about 27 yards
long

~— -

New reef structure will
attract lish, crabs and
other organisms

Concrete reef balls could 8,.'?8 ' |°we?or’ gsvt%blish-
become oyster reefs,

ment of seagrass beds.

Sources. Dauphin Isiand Sea Lab,
The Nature Consarvancy,
Alabama Dept. of Consarvation

Press-Register graphic
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Goals:
Restore shoreline habitat
Boost AL economy

Habitat Restoration
1.5 miles of breakwater,

3 acres of oyster reef,

30 acres of seagrass beds. 2
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Alabama 100/1000- 100 miles of oyster
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reef, 1000 acres seagrass/saltmarsh

Photos by Erika Nortemann

2
23,000 bags of oyster shells
: 1,320 feet of living shoreline
:2 d ays Jan. 22-23

Calling all volunteers!

Bring your rubber boots and ghoves. and ger you laowa

Dezails and online

......
registration are available at

BTGy
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Reef Characteristics

Nearshore Waves Tool

1, and 3 crent

Wave Attenuation Profile
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Below are close-ups of average wave height and depth profiles near your reef - they were created by running our wave model over 7 bathvmetry of profiles that

Distance from Shore (m)

Wave Energy Reef Shore
Average Wave Over Reef. Average Energy Attenuation: 85%
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Application

DOW Chemical plant,
Freeport, TX

Demonstrating the
value of habitat for 4 | :
coastal protection e oA -

Translating results to a -- NAAOL s s el \
other facilities Lo 00 AN Habud PR ER X
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Valuing Ecosystem Services

Swiss Re
Valuing Habitat When Assessing Risk
Coastal Communities and Property

Quantifying and Adding Values
to Ecosystem Services, e.qg.,

Qysters
-iltration

zuErmgassen et al 2012 & 2013

Denitrification

Kellogg et al. 2013

~i1sh Production

Powers et al. in prep

Ecosystem service values

Grabowski et al 2013
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TNC & Restoration — History and future

» Restoration Works
» Restoration Pays

» Restoration is not a luxury just for rich

nations

Synergies?
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Dr Boze Hancock
TNC Global Marine Team

bhancock@tnc.org
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Economic analysis
Timm Kroeger

AL 100/1000 reefs
3.6 mi (5,850m) Iength ______
$4.28M total cost (est.)s"
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Economic Value of
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Ecosystem Services

Enhancement est. based on academic studies

Commercially or recreationally fished species
3.6 miles of reef: >6,900 pounds of additional catch/yr

O\

39% commercial 61% recreational

Top 10% of waves- Reduce height 53-91%, energy 76-99%
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c':'énl?i?%%i? * J Economic Impacts from
‘ l Fisheries Enhancement

Fishery enhancement dominate benefits
$217,000 - $225,000 annually

Net Present VValue > restoration cost ($4.3M) in 34 yrs

For 50 and 100 yr lifetimes, fishery only,
soclal Return On Investment 1.3 & 1.8

NPV of $1.17M & $2.23M
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Fish and Crab Enhancement

Total increase in seafood sector value-added: >$20,000/yr
Total effects in local economy:

Output $35,000 per year
Earnings $9,800 per year

Jobs 1 part-time

Note: Does not include
Impacts from local oyster
enhancement

Source: T. Kroeger, TNC 2012 e A
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Protecting nature. Preserving Ife: Denitrification, after Kellogg et al. VIMS & Horn Pt Lab, MD

Legend Nitrogen
Transfer of materials Gas
= = = Diffusion of materials (Nz)
e o o o o licrobial mediated reactions

Atmosphere

Turbidity
greatly
reduces or
eliminates
light Particulate
penetration Organic
to the Matter

Phytoplankton

Dissolved Inorganic
Nitrogen

Water Column (4-6m)

[»

o2 Biodeposits

P
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Wave attenuation reduction in wave height or wave energy as waves interact with coral
reefs

Reef environments

Reef flat Reef crest Forereef

Sensor
Reefflattransect (F)
Reef Cresttransect (C)

Wholereeftransect (WR)
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Coral Reef

88% 55% 97%
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Fringing
Coral Reef
Wave energy

reduction over the
width of a reef

Wave energy reduction

percentage

I I I
1000 2000 3000 4000

Incoming wave energy (Jm‘z)
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Wave attenuation with a healthy tidal marsh.

] - by w
Ve Meign

Mudflat

Wave attenuation with a degraded tidal marsh.
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Marshes = Coastal Protection Services

(ESA PWA, 2013)
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200 400 600 200 1000 1200
Width of Marsh, ft

Wave Height Over Marsh Relative to
Offshore Wave Height

annual chance 1% annual chance

e SPFING Tide s—C

Cost/Mile (in millions) Over 50 Years
$14.00
$12.00
$10.00
$8.00
56.00 & Updand Ecotone Slope
$4.00 W Tidal Marsh
$2.00 ® Earthen Levee

S0.00
Tidal 3 € S

Levee Marsh/Levee

Traditional

SHORELINE TYPE



The o @
il Engineering Reefs

Protecting nature. Preserving life.

o

o " : . B

for LOW Crestecs
.Coastal Structures ™

Hans F. Burcharth 9 natural
Stephen J. Hawkins o
ephen awkins Capltal

Barbara Zanuttigh
Alberto Lamberti PROJEC



Sediment Deposition - Marsh Expansion

-
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