Coastal and Marine Restoration:
Benefits for Humans and Habitats
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Implementation of these Recovery Act-funded projects would

not be possible without the dedicated effort of TNC’s project

staff and support staff, scientific research institutions agency
collaborators and particularly private industry partners.
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Presentation Notes
I have the privilege of bringing to you today, examples from dedicated teams across the nation, working with state, federal, and commercial partners, on large scale coastal restoration – some of the largest restoration projects that TNC has engaged in to date in our history.  But I could not be there today without acknowledging the scores of staff that have worked on these projects!  I especially want to acknowledge NOAA who funded much of this work through the American Recovery and Reinvestment Act (or Recovery Act). 

INSERT YOUR PROJECT PEOPLE PICTURES HERE
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Presentation Notes
The Nature Conservancy is the world’s leading conservation organization working to save the lands and waters upon all life depends.

We work in more than 30 countries and have coastal and marine programs in every coastal state in the U.S. and in the regions shown on this map.
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Marine Debris Removal Oyster Reef Restoration
Living Shoreline Restoration Invasive Species Removal Fish Passage
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Restoration links directly to TNC global marine mission by supporting several of our key strategies.
TNC’s overarching marine priorities are:
Sustainable Fisheries (reducing fishing impacts on ecosystems)
Ecosystem-based Adaptation (e.g., helping to reduce vulnerability of people and coastal communities to climate-induced changes like rising sea levels and storms, using natural solutions…)
Integrated Ocean Management (simultaneously planning for conservation and other uses of ocean spaces…)

Habitat restoration is a key element and a strategy we use to support and advance these three marine priorities.   For example: 
1) Restored habitat makes fish
2) Restored habitats reduce vulnerability to storms and rising seas
3) Restored habitat can improve the health of ecosystems we manage for conservation purposes

Habitat restoration is also at the core of TNC’s global solutions: 
Restore and protect habitat
Help people to value and use nature sustainably
Broadening the constituency for conservation
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Coral Reefs — 90% 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 - < 3% rivers free flowing

(Postel and Richter 2003)
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Presentation Notes
The need for restoration of the habitats that are critical for the marine resources that are important to us is pressing.  Protection of the remaining habitats is not enough to support the ecosystem that depends on them. 

These are GLOBAL habitat loss statistics (but these are largely mirrored in the U.S.)

Habitat loss is a real and ongoing problem…

Sometimes we need to actively restore habitat as part of our larger conservation mission.

Factoid: TNC’s global assessment of oyster reefs (Beck et al 2011) revealed that they are the most imperiled kind of marine habitat on the planet.
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Presentation Notes
The Recovery Act (ARRA) provided a huge infusion of new federal funds for NOAA, and TNC was able to lead 8 of 50 projects selected for funding by NOAA.
The NOAA ARRA funding is a step in the right direction but more investment is needed to make our coasts and coastal rivers whole and functional again.

Habitat restoration brings three of TNC’s GLOBAL SOLUTIONS into the picture:
Restoring and Protecting Habitat
Helping people to value and use nature sustainably
Broadens the constituency for conservation




Restoration Target
A Shellfish reefs & beds
Anadromous fish

TNC-NOAA Partnership 2001 — 2011: 124 projects

A Salt marsh
Seagrasses
Coral ad
A Mangrove A
Other
A
: A
ot ‘*
£ A ﬂ
y A
A
GRature (3 Hawai

Alaska

Puerto
Rico



Presenter
Presentation Notes
TNC has been involved in restoring the habitats that are critical to our nearshore marine communities for many years.  

NOAA’s investment in the Community Based Restoration program has helped TNC capitalize on coastal restoration. TNC has had LOTS of practice restoring different kinds of habitat through a National Partnership with NOAA’s Restoration Center. 

These projects are demonstration scale, to foster innovation, test restoration and monitoring techniques and build partnerships to get more boots in the water for restoration.

These projects have helped advance the science of restoration, led to policy shifts and New Agency partnerships, ARRA (economic stimulus), States, Army Corps, NFWF




Partnership began in 2001 and has funded more than 120 projects since then, in every coastal state. But there is a significant but not exclusive focus on bivalve reefs and beds (shellfish - red triangles)  

25% of projects are designed to help anadromous fish (32 of 124 – Yellow triangles)



 in the first few years we had to beg our own staff to submit proposals (about 7-8 projects a year).  Each year we see more project proposals, bigger projects, most are external from outside of TNC.

These projects laid the underpinnings for restoration science, the “how to” of oral, shellfish, anadromous fish, etc. habitat restoration.  From these projects we learned the techniques for restoration and the methodologies needed to measure our successes.
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The American Recovery and Reinvestment act was the funding that we needed to get restoration to scale.   There call for proposals demonstrates that there is great need for restoration: 814 proposals totaling 3 Billion dollars in requests.

Many of the ARRA-funded projects are outgrowths of earlier pilot projects supported through the TNC-NOAA Partnership.

The 8 sites were chosen based on several criteria:
Shovel ready – many of these projects began as CBR projects that were asked to take their restoration plan to scale (VA, FL)
Capacity – do these projects have the partnerships, expertise, personnel that it takes to get the project completed
Focused on NOAA trust resources/species
Create jobs!

Central Support Team! is helping to manage across projects, solve challenges that come up and enhance the impact of the projects overall.  
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The Mamre Conservancy s Proposal for
Habitar Restoration at the Klawock River Estuary, Southeast Alaska

habitat to restore fisheries EStUAY waies mine
to historic levels to meet the
needs of local residents and
others.

Helchakan i _,I' : IL'
Goals: Improve salmon Klawuck% s
Prince of {“_E{-'-‘

460 acres of seagrass
estuary and 65 miles of
stream habitat

Jobs: 20 jobs and an
estimated 10,800 hours
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The Klawock causeway blocked the passage of fish, primarily salmon, the most important subsistence resource for residents of Klawock and neighboring communities and has reduced hydrologic (tidal) connection for the Klawock Estuary.
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An 18 foot wide, 7 foot high, and 100 foot long culvert was installed that will mimic the natural hydrology of the Klawock River between the lagoon and bay.  The culvert will improve passage of juvenile and adult salmon, and improve salmon rearing habitat by enhancing eelgrass.
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Less than 48 hours after the completion of the project, adult salmon were captured on video moving through the culvert from salt water to the river on their way to spawn.   
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Presentation Notes
The blockage has been a concern of residents since the causeway was constructed in 1964.  Residents have attributed the decline of the Klawock River salmon to the blockage.  The community is celebrating the re-establishment of fish passage through the causeway.
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Goals: Restore and enhance
shoreline habitat with a long-term
goal of boosting the economy of
coastal Alabama

1.5 miles submerged breakwater,
3 acres oyster reef, and 30 acres

seagrass beds over 10,000 feet of
shoreline.

Jobs: 35 to 40 new jobs
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Notes: Over the past several decades, the Gulf has lost:
50% of wetlands/marshes lost
50% of oyster reefs lost
60% of seagrass beds lost
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Presentation Notes
This video shows one of three methods of the breakwater. They are called Reef Balls and you can see that they do a decent job of attenuating wave energies. 

By constructing over a mile and half of oyster reef breakwaters along two shorelines in Alabama, we’re helping to slow erosion and create the conditions favorable for marsh and seagrasses to grow, all while providing habitat for shellfish, finfish, and other wildlife. We’re also helping the communities along coastal Alabama to be more resilient in the face of storms and sea-level rise by buffering wave energy and saving marshland.  

Within 18 months of deployment of the reefs we’ve surpassed our goal of 100 adult oysters per square meter.
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Yes, we created over 125 jobs for fishermen, scientists, and locals, built over a mile and a half of oyster reef breakwaters, and created over 30 acres of seagrass habitat, BUT, THE biggest unexpected result from this oyster reef breakwater project was the community cohesion created from this volunteer event, which was actually a smaller, unplanned component of the ARRA project. 

This project The best thing we did for restoration in Alabama was calling on members of the community to take ownership in  integrating 40 staff members in with the 500 volunteers. 

The staff became stewards and teachers for the volunteers and now everyone knows the importance of slowing erosion, saving the marsh and creating habitat for fish, oysters, birds and other plants and animals.
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This ARRA project served as a model for larger-scale restoration efforts in Alabama and along the Gulf of Mexico. The 100-1000:Restore Coastal Alabama partnership was formed on the basis of this ARRA project. This public-private partnership consists of several dozen partners and supported by Federal and State agencies alike. The goal of the project is to create jobs, educate the community, engage volunteers, and build 100 miles of oyster reef and 1,000 acres of marsh or seagrass habitat.
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Goals: Restore degraded
salmon habitat and
demonstrating agricultural
practices that benefit both people
and fish.

Jobs: 54 jobs and
18,741 labor hours of employment

CA — Big Springs Creek Shasta River
habitat restoration
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Help Restore Northern Califonia’s 60-100 M /year fishing industry
Coho salmon are in severe decline,  Chinook have 2 runs (spring and fall) and the spring run has been extirpated.
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Irr:igtioln return Cattle in streams and creeks
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The Problem is NOT that ranching and salmon are incompatible land uses. 
The Problem rather is that some current and historic ranching practices have not taken into consideration the sensitive cold water salmon habitat that surrounds their lands. 
Problem:  Prior to the restoration, water temperatures at the mouth of Big Springs Creek regularly exceeded temperatures lethal for coho.  


This project is demonstrating that salmon and cows can co-exist; they are not mutually exclusive .


But the good news……there are solutions. 
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SOLUTIONS:
Fence all cows out of streams
Plant riparian trees and shrubs up and down the river
Use technology to pay more attention to stream and ranch conditions for better water management
Demonstrate these actions to the neighbors
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-It’s working! 
Cows are out of the river for the first time in over 125 years
The river is responding rapidly.
Juvenile salmon now have over 6 miles of suitable rearing habitat where in 2008 there was less than 60 meters of suitable habitat. 

 We’ve seen a significant decrease in water temperatures at the mouth of Big Springs Creek in just over 3 years.
  We’ve also seen an increase in water temperatures in Big Springs Creek during the winter months as a result of the vegetation insulating the water in the creek from cold winter air temps, which is good for coho that over-winter in Big Springs Creek.
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Goals: Out plant 30,000
individual healthy corals
to help recover
endangered species

Jobs: 60 jobs totaling
118,759 labor hours

Habitat Restoration:
Produce threatened staghorn
and elkhorn coral nurseries
and transplanting the new
colonies to an

estimated 35 reef sites In
Florida and the U.S. Virgin
Islands.
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Ocean acidification

Destructive fishing
Pollution

Coastal development

Rising sea
temperatures
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Presentation Notes
A significant global decline in living coral cover has occurred in recent decades in response to anthropogenic and environmental stressors including coastal development, sedimentation, invasive species, storms, high sea temperatures, disease, pollution, overfishing and eutrophication. Acroporid corals were once an important reef builder in Florida and throughout the Caribbean but they have experienced declines of over 90% since the 1980’s.  Both species were listed as threatened in 2006.
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Nurseries have been piloted over the past ten years as a tool for restoration.  The concept behind this work is to collect small amounts of healthy tissue from genetically distinct individuals and bring that material into a nursery where it can be propagated to create more fragments.  Nursery-reared corals are then outplanted to degraded reef sites in groups of mixed genetic origin to help encourage sexual reproduction among genetically distinct individuals.  Successful restoration sites will help lead to the natural reseeding of the reefs.
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Presentation Notes
Coral reefs and associated habitats provide fishery resources that represent a critical source of food and livelihood for people.  During a 12-month period from June 2000 – May 2001, reef-related expenditures generated $1.3 billion in sales in Miami-Dade County and $504 million in Monroe County, Florida.  These expenditures provided thousands of jobs supporting tourism and fisheries worth over $1.2 billion each year in the Keys alone.  Fishers in the USVI reported landings of just over 1.9 million pounds of fish with a direct monetary value of $4.8 million in 1999. Declines in reef condition have profound impacts on human well-being.
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Over the course of this project new methods have been developed to help streamline the process and make us more efficient at growing and caring for corals.  Future work of this type will focus more on implementing outplanting sites since this is the actual habitat restoration phase of the work but by increasing our efficiency in the nurseries we free up time to get more corals out onto the reef and to provide the maintenance they need there to survive.  The nurseries now serve as a repository of wild genotypes and provide some level of duplication.  An unexpected cold water event in January 2010 killed wild colonies that are still represented in our nurseries.  In a project aimed at increasing genetic diversity on the reef, the continued survival of the limited number of genotypes left in the wild is very important.

Techniques and lessons learned are being shared around the globe at meetings, in networks and a new restoration guide published by TNC.
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Goals: removing approximately
22 acres of invasive algae while
building community capacity for
coral reef protection.

Jobs: 75 jobs, 100,000 labor
hours plus 7,000 hours of
community service.

F T

|




= . .
TheNature Q The Problem: Extensive invasive algae

Conservancy

Protecting nature. Preserving life” Cove rS S h al I OW re ef



Presenter
Presentation Notes
The shallow reef at Paiko in Honolulu has been heavily impacted by the invasive alien alga Avrainvillea amadelpha. In many areas, the invasive algae covers 100% of the bottom, choking out native algae and altering the resource base for fish communities. A volunteer-based clean-up effort led by the local community and supported by TNC marine staff began to remove the alien algae in 2006. By 2009, volunteers had cleared about one-half an acre. Based on the community efforts, TNC was awarded an ARRA grant to remove alien algae from 22 acres.
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By the end of the ARRA project, a total of 27 acres of shallow reef had been cleared and nearly 3 million pounds of invasive algae had been removed, far exceeding the goals of the ARRA grant. In addition, the alien algal removal project served as a focal point for community involvement in the restoration  and conservation of marine resources in Maunalua Bay.
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Malama Maunalua, the TNC
community partner:

Established multiple new
community sites

Engaged 12 schools and 3,000
volunteers for 10,000 hours

Received 501(c)(3) status
Created fisheries working group

Working with UH, NOAA, USACE
on watershed inputs
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Nothing empowered the community more than when the President’s sister honored and recognized all the hard work that has been done.  A great example of “how government supports then gets out of the way of the community’s good work” 




Presenter
Presentation Notes
This is an aerial of the project site in 2009 prior to algae removal.  The dark coloration is the AA growing on top of the white sand.  Progress was monitored via quarterly aerial imagery. These are the compiled, georectified images.
Oct 2009, *click*  May 2010, July 2010, Oct 2010, Jan 2011, and May 2011

Pretty awesome. Starting small made things possible!
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“We are not just restoring an ecosystem, but a community.
The project has become a symbol of hope for Maunalua.”

-Maunalua Community Member


Presenter
Presentation Notes
The Maunalua Bay Reef Restoration project has not only demonstrated that large-scale invasive alien algae infestations can be removed, and that the ecosystem can recover to more natural conditions without manipulation, but that restoration projects can have significant social and economic benefits as well.
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Marsh Restoration — Living Shoreline

Goals: To construct 3.4 miles
of oyster reefs as living
shoreline shoreline to protect
350 acres of existing marsh.

Jobs: 57 jobs and 61,982
hours of employment.
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Goals: Twenty-four acres oyster
reefs at 12 sites and 262 acres
of seagrass planted. Test the re-
Introduction of Bay Scallops

Jobs: 57 jobs with 59,927 labor
hours
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Loss of Eelgrass and Scallop Fishery
Collect / broadcast eelgrass seeds
Deploy caged scallops

Commercial extinction of oysters
Create new reefs via shell plants


Presenter
Presentation Notes
Seagrass disappeared in the early 1930’s as a result of a wasting disease. Concurrent with the loss of the grass was the loss of a valuable fishery for bay scallops.
Because of disease and overharvest, oysters became commercially extinct in the mid 1990’s. In both cases, provision of habitat and ecosystem services was also lost.
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Created 2 more acres of reef than goal

Scallops already reproducing
and settling in restored meadows
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We exceeded our goal of creating 20 acres of oyster reefs by two acres for a total of 22 acres of new oyster reefs.

The scallop portion of the project was only intended to explore possible means for re-introducing scallops to the restored seagrass meadows.  However, surveys have shown that we now have 21,000 scallops free ranging in the grass meadows, indicating that our caged scallops are not only surviving, but they are reproducing and populating the meadows with their offspring.
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» Declining salmon need estuary habitat to recover.
» Local conflicts between farms and fish kept estuary
habitat restoration from occurring.

South Fork Skagit River
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Area to be restored
at Fisher Slough
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NOTE: Skagit is pronounced “ska-jit”

PHOTOS:
Cartoon from the local paper showing conflict over land use.
Skagit scene – one crop of commercial significance is flower bulbs (tulips shown here)
BIG salmon!
Project site – close to river and bay where salmon are/travel, surrounded by prime agricultural land

TALKING POINTS:
Pacific Salmon in the Puget Sound are in decline and have been listed on the endangered Species Act.
Science tells us that the limiting habitat for recovery is estuary habitat.
Estuaries throughout puget sound have been drained and diked resulting in a loss of more than 80% of estuarine habitats.
Much of the Skagit River delta has been converted to farmland and supports a thriving farm economy and culture.
Dike and drainage infrastructure is necessary to maintain productivity of farmland.
Loss of farmland to other land uses is a concern – need to maintain ag land to support crop rotations and support industries.
Farm and fish interests have been at loggerheads for decades about conversion of farmland to estuary habitat.
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» Proof-of-concept project created estuary
habitat for salmon and flood storage and
improved infrastructure for farms.

o “Multiple benefits” built relationships.
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PHOTOS:
Dike District and Drainage District commissioners on site discussing project details during construction.
New fish-friendly tide gates are open more of the time than the old gates.
Restored project site (with levees showing at photo edges)

TALKING POINTS:
This project is a proof-of-concept project created estuary habitat for salmon, and replaced aging infrastructure and created flood storage capacity for farms. 
Project outcomes:
60 acres estuary restored.
Fish passage improved.
Flood storage created – enough to contain a 5-year event.
Aging drainage and dike infrastructure replaced to maintain farmland.

AND we built important relationships using an approach that provided benefits to multiple interest groups…
TNC worked closely with agricultural and other interests throughout the project to vet issues and find solutions collaboratively.
We used co-equal goals (flood storage, estuary habitat) to create multiple-benefits on a single site and limit the footprint on existing farmland.  
This process created trust between historic adversaries and set the stage for future estuary restoration in the Skagit delta and beyond.
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The Solution: Included Jobs
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PHOTOS (clockwise from upper left):
Installation of an inverted siphon – drainage infrastructure
Monitoring – sampling for juvenile salmon
Project staff talk through issues
Removal of fish passage barriers (old infrastructure)
Building levee

TALKING POINTS:
39,000 labor hours logged
225 jobs touched at 16 organizations 
60 ancillary companies benefitted – think porta-potties, pumps and pipes
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Exporting multiple
benefits approach
throughout Puget
Sound and
beyond.
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PHOTO:
Tug (Fisher Slough pilot project) moving the ship (restoration throughout Washington and the restoration paradigm at large).

TALKING POINTS:
As a result of relationships built via the Fisher Slough project and the multiple benefits approach that was used, TNC has now been invited by the Skagit farm community to partner on a new landscape initiative to restore enough habitat to meet the Skagit Chinook recovery plan targets for estuary habitat (2700 acres).
We’re also using the Fisher example to change the restoration paradigm - TNC is looking at the multiple benefits approach as a way to engage a variety of partners and landowners to achieve large-scale ecological goals throughout Puget Sound and beyond.
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Regional Problems and Solutions

Declining salmon need estuary habitat to recover.

Local conflicts between farms and fish kept estuary
habitat restoration from occurring.

Proof-of-concept project created estuary habitat for
salmon and flood storage and improved
infrastructure for farms.
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Pacific Salmon in the Puget Sound are in decline and have been listed on the endangered Species Act.
Science tells us that the limiting habitat for recovery is estuary habitat.
Estuaries throughout puget sound have been drained and diked resulting in a loss of more than 80% of estuarine habitats.
Much of the Skagit River delta has been converted to farmland and supports a thriving farm economy and culture.
Dike and drainage infrastructure is necessary to maintain productivity of farmland.
Farm and fish interests have been at loggerheads for decades about conversion of farmland to estuary habitat.
This project is a proof-of-concept project created estuary habitat for salmon, and replaced aging infrastructure and created flood storage capacity for farms. 
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Created WIin-WIin Situation to Success

Inclusive process and co-equal
goals improved relationships
between previous adversaries.

New initiative between fish
and farms groups is scoping
large-scale estuary
restoration projects with
benefits for farms.
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TNC worked closely with dike and drainage districts (the project partners) and a technical advisory committee throughout the project to vet issues and find solutions collaboratively.
We used co-equal goals (flood storage, estuary habitat) to create a win-win solution on a single site and limit the footprint on existing farmland.  
This process created trust between historic adversaries and set the stage for future estuary restoration in the Skagit delta and beyond.
TNC has been invited by the farm community to partner on a new landscape initiative to restore enough habitat to meet the Skagit Chinook recovery plan targets for estuary habitat.
TNC is also looking at the multiple benefits approach as a way to engage a variety of partners and landowners to achieve ecological and other stakeholder outcomes throughout Washington and beyond.


@TheNature @ Getting Restoration to Scale:

SRS What is TNC's role?

Leverage

Partnership



Presenter
Presentation Notes
Often times we’ve thought out loud “if I only had a million dollars I could….”  With the Recovery Act projects we learned that it took a LOT more than just throwing large sums of money at a problem to end up with a successful project.

It takes;
Communication: to reach stakeholders and the public in order to gain their support
Innovation: to learn and apply new techniques to work bigger, better, faster
Partnership: “it takes a village”, not one of these projects was completed without partners and GOOD partnership management skills
Leverage: The Recovery Act funding was a ONE TIME deal so showing that these and other restoration projects “work” will be the key to garnering new and continued support for habitat restoration



Questions’?

~ Contact:
or

Rob Brumbaugh TNCs Global Marine Team
rbrumbaugh@tnc org
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