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Who We Are

The Nature Conservancy is a global environmental nonprofit
working to create a world where people and nature can thrive.

Network Global reach Our team

1,000,000 1,300 74 4,000 400+

DONORS VOLUNTEER LEADERS COUNTRIES CONSERVATIONISTS SCIENTISTS
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Presentation Notes
Who we are
TNC is a leading conservation organization working around the world to protect lands and waters.
TNC was founded in 1951 and now has more than 4,000 staff members, including more than 400 scientists.
We partner with governments, companies, universities and communities to find innovative solutions to global conservation challenges.


Image credits (l-r):
TNC staff and volunteers building Hong Kong's first pilot oyster reef in Lau Fau Shan, Deep Bay © Kyle Obermann; a huckleberry tree sits perched beneath towering redwoods in Northern California © Patrick McDonald/TNC Photo Contest 2018; TNC staffer Andreas Muljadi, monitoring coral reefs in ocean waters off Kofiau island © Jeff Yonover.


SOAR: RESTORATIVE SEAWEED INITIATIVE CATALYTIC FINANCE GLOBAL SCIENCE AND TOOLS

SUPPORTING OYSTER AQUACULTURE
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* Process and co-authors
* Objectives

* Revised definition
 Environmental Benefits
* Principles
 Roadmaps

e Case Studies

Report available now:
www.nature.org/aquaculture



WORKING
GROUPS

Two parallel working groups were held
between January to June 2021 to refine
the definition, principles, and roadmaps:

e China Society of Fisheries & Global
Working Group

e Global working groups with co-
authors from 12 organizations,
including government, financial
institution, university, environmental
non-profits

SUGGESTED CITATION

The Mature Conservancy. 2021, Global
Principles of Restorative Aquaculture.
Arlington, VA

CONTRIBUTING AUTHORS
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The results and conclusions, as well as any
views or opinions expressed harein, are those
of the author(s) and do not necessarily reflect
those of any organization listed above
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Presentation Notes
We’re proud that this final report was a very collaborative process with co-authors from 12 different organizations, including TNC. We conducted two parallel working group processes – one in collaboration with The China Society of Fisheries to discuss and receive feedback from their researchers. We felt having a dedicated process to obtain feedback from Chinese researchers was important due to the status that China holds in the aquaculture sphere – accounting for 2/3 of the world’s aquaculture production. 
In parallel, we also held three working group meetings with a Global working group of aquaculture experts from environmental non-profits, universities, government, and financial institutions. We’ve included all co-authors here and we thank everyone for their very valuable contributions.
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Establish

Describe

Motivate

Establish a definition of restorative aquaculture to provide clarity on the scope of
its meaning to a range of stakeholders including: industry, governments, non-
governmental organizations, and the public;

Describe the key benefits and environmental conditions that underpin and can
result from restorative aquaculture;

Create guidance for resource managers, regulators, farming associations, farmers,
and other interested parties to determine the likelihood of restorative outcomes
from an aquaculture operation;

Motivate key actors to plan for and deploy restorative aquaculture practices
through integration in regional planning approaches such as zoning for aquaculture
or aquatic protected areas; and

Support implementation, measurement, valuation, and adaptive management of
restorative aquaculture in practice.
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Now – why is this report important? Why now? 

We felt the need to create report and guidance for a number of reasons. First, there has been an increasing amount of interest in the concept of restorative aquaculture and the benefits it can provide. However, without further guidance, there is a risk of misinterpretation or inconsistent application of the concept. Hence establishing a clear definition provides much needed clarity for all stakeholders. There is also a significant amount of emerging conservation science regarding aquaculture and we wanted to synthesize that current science and describe the key benefits that can result from restorative aquaculture and present it in a way that accessible. Next, by providing a definition, identifying the core Principles, and establishing environmental benefits roadmaps, we hope to motivate actors to engage in restorative aquaculture and encourage supporting policies and market-based approaches to support its development. Greater engagement with this concept creates an opportunity to improve the health of our marine and freshwater ecosystems while producing food and sustainable livelihoods. 


“Restorative aquaculture occurs when
commercial or subsistence aquaculture
provides direct ecological benefits to the
environment, with the potential to generate P

net positive environmental outcomes.” w. “
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AVOIDING, MINIMISING MITIGATING IMPLEMENTING PROVIDING direct ACCRUING BENEFITS
direct negative environmental impacts practices to achieve environmental benefits for a net positive
environmental impacts through monitoring positive environmental ecosystem outcome
of aquaculture and appropriate outcomes

responses

REDUCED IMPACTS
ECOLOGICALLY SUSTAINABLE DEVELOPMENT

RESTORATIVE AQUACULTURE
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While several definitions of restorative aquaculture have recently appeared in the scientific literature, our working group provides the following definition: “Restorative aquaculture occurs when commercial or subsistence aquaculture provides direct ecological benefits to the environment, with the potential to generate net positive environmental outcomes.” This goal of net positive – a ’net gain’ target was our guiding star and a central component of the definition and how we see restorative aquaculture differing from reduced impacts and ecologically sustainable aquaculture. Beyond producing food in ways that minimize harm to the planet – we must - and can -  produce food in ways that actively restore the health of our marine and freshwater ecosystems. 


ENVIRONMENTAL BENEFITS
of Restorative Aquaculture Farms

A SINGLE HECTARE OF RESTORATIVE FARMS...

REMOVES

more than
half a ton
of nitrogen
(which would
cost ~$50k to
remove through
wastewater
treatment)

FILTERS

up to 25M
gallons of

water per day
(about 40
Olympic-sized
swimming
pools)

INCREASES
the abundance
of wild fish by
up to 5 tons

per year

)

CAPTURES

carbon dioxide
in coastal

waterways and
prevents ocean
acidification
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Aquaculture can provide multiple types of benefits to aquatic environments, under the right conditions. In this report, water quality benefits and habitat provisioning are the two environmental benefit categories that are the most well-supported in the scientific literature and currently have the best available knowledge associated with positive ecosystem outcomes. Carbon sequestration and ocean acidification buffering are also included and discussed in the report due to the potential for aquaculture to provide these climate adaptation and mitigation benefits. 


Principle 1: Farms are sited where
environmental benefits can be generated

Principle 2: Culture species that can
provide the intended
environmental benefits intended

Principle 3: Prioritize farming equipment
that enhances the delivery of
environmental benefits

Principle 4: Adopt farming management
practices that can enhance local ecological
environmental benefits

Principle 5: Strive to farm at an intensity
and scale of culture that can
enhance ecosystem outcomes

Principle 6: Recognize the social and
economic value of the environmental
benefits provided

Global Principles of
Restorative Aquaculture

SOCIO-ECONOMIC ENABLERS

DRIVERS @

Economic costs of
implementing
restorative practices

fe

Enabling policies
& regulations

Culture | Cultivag;
© of S op G
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AQUACULTURE
IMPACT OR

(o) BENEFIT
{ ¢ Socioeconomic
value of environ-

mental benefits are
monetized

Social perceptions
& expectations

Capacity to measure &
monitor outcomes
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In taking the next step beyond aggregating the science of the environmental benefits that aquaculture can provide, we present in the report a set of Principles to help support effective and consistent implementation of restorative aquaculture. These principles reflect key driving factors that influence whether aquaculture is likely to provide restorative benefits including: the local environmental conditions or siting; the species cultivated; the farming equipment used; the farm management practices; the intensity and scale of culture, and the social and economic value and support farmers receive for the environmental benefits that are provided. 
While each Principle focuses on enhancing and generating environmental benefits, inherent in each Principle is the expectation that negative impacts from aquaculture must be minimized and mitigated. An improved or net positive outcome cannot be achieved if environmental benefits are provided at the expense of impacts on natural habitats, species, ecosystem functions, and the cultural and economic activities they support for communities. 


Is high quality gear used?

Does the site have appropriate flushing?

@ VES YES | NO

S e Does the water body require or benefit
Ro a d m a p fo r Is the scale/intensity likely within e e T

carrying capacity?

Water Quality () (s L] o) (e

) § i . Are you growing extractive species (e.g.
B e n ef I t S Are responsible equipment maintenance clams, oysters, mussels, seaweed?)
and animal health practices used

(chemicals, biosecurity?)

Are you growing bivalves in ponds?

NO YES
Does this aguaculture operation @ Is the scale/intensity adequate
improve water quality? Rl bl

®

RESTORATIVE RESTORATIVE
PRACTICES OUTCOMES

NOT LIKELY RESTORATIVE

MOST LIKELY RESTORATIVE
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Each roadmap asks a series of yes or no questions, guiding the user toward the likelihood of restorative benefits based on the responses. Users are to begin at the top and work their way down and roadmap until the roadmap directs them to a final “not likely restorative,” “potentially restorative / or needs more research,” or “most likely restorative” outcomes. Further explanation for each question, as well as key resources, are provided next to each of the roadmaps. 

Here, we have a roadmap for water quality benefits – with the question – does this aquaculture operation improve water quality. The user would start at the top and ask questions, including “is high quality gear being used? “Does the site have appropriate flushing?” Is the scale and intensity likely within the carrying capacity of the waterbody?” The user would then follow the roadmap through to other questions such as “are you growing an extractive species?” and is the scale and intensity adequate to contribute to the provision of water quality benefits?


Roadmap for
Habitat
Benefits

Does this aquaculture
operation improve habitat and
fish stocks?

Have you removed existing habitat,
or moored gear on it?

YES NO

Does construction or operation pose
a risk for animal entanglement?

YES NO

Are you farming an invasive species?

YES NO NO

Does the operation rely on sourcing
wild juveniles or seed from imperiled
stocks or species?

YES

NOT LIKELY RESTORATIVE

Does the operation maintain
a large footprint or density?

YES NO

Do wild fish or invertebrates need habitat
support in the surrounding area?

NO YES

Do your farm cycle and harvest methods allow
for continuous habitat benefit throughout the
year or key lite history windows for fish stocks?

NO YES

Is operation scale adequate to
provide shelter and /or
facilitate food sources to
contribute to fish recovery?

RESTORATIVE ‘ RESTORATIVE

PRACTICES OUTCOMES

MOST LIKELY RESTORATIVE
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Also included in the report is a roadmap for Habitat Benefits. Again, further explanation for each question, as well as key resources, are provided next to the roadmap.



Filter-feeding Fish Aquaculture Oyster Aquaculture Seaweed Aquaculture
China Chesapeake Bay, USA Belize

Case Studies
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Beyond the definition, Principles, and roadmaps, we felt it important to provide illustrative case study examples of restorative aquaculture in practice. These examples are intended to demonstrate the process of applying the roadmaps to determine the likelihood an aquaculture industry or operation is providing restorative benefits. We explore application of the roadmaps in freshwater environments in the world’s largest aquaculture producing country, by examining the impact of filter-feeding carp on lake water quality in China. In a second case study, we investigate how farm-scale practices could be considered in view of regulated or shared ecosystem-scale goals by exploring the oyster aquaculture’s contribution to water quality in the Chesapeake Bay. In a third example, we reflect on the emergent seaweed industry in Belize and how habitat benefits could shape farm and sector-wide approaches to continued industry growth and development. 




TheNature @
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The value of water quality improvements in mariculture

Nitrogen removal by area Nitrogen removal by harvest volume
Taxon kg ha-1yr-1 USDhalyr! n kgty! USD t,,?! n
Clam 107 (-3-477) 3452 (-99- 7 11 (4-29) 128(368-937) 6
15410)

Mussel 581 (275-1172) 18,756 (8900- 12 13 (8-21) 245 (416-690) 11
37865)

Oyster 314 (150-612) 10,147 (4854- 22 25(16-39) 505 (801-1255) 23
19781)

Scallop 522 1670 0 4272 136 0

Seaweed 275 (96-678) 8889 (3084- 8  3.8(2.6-  84(124-175) 34
21886) 5.4)

Barrett, et al. (2022) Sustainable growth of non-fed aquaculture can generate valuable ecosystem benefits. Ecosystem
Services. 53: 101396
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We’ve also heard a little about work that quantities a positive value from shellfish and seaweed aquaculture on nutrient cycling with the potential for sizeable nitrogen removal, in the order of half a ton of nitrogen per hectare per year for mussels and several hundred kilograms for other bivalve species and seaweeds. 

Again if we think about how we might be able to best site aquaculture to provide water quality benefits in a meaningful way, we’re using this inherent restorative value to engage in regenerative practices. Much like nutrient management approaches in terrestrial agriculture. 


https://www.sciencedirect.com/science/article/pii/S2212041621001546

Habitat Value of Shellfish and Seaweed Aquaculture

Barrett, et al. (2022) Sustainable growth of non-fed aquaculture can generate
valuable ecosystem benefits. Ecosystem Services. 53: 101396

Table 4

Descriptive statistics for effects of aquaculture habitat on local production of targeted fish species. Values are for assemblages, i.e. the net effect across all targeted
species effectively sampled by a study (minimum 2 species per study for inclusion). Values are presented as means and bootstrapped 95% confidence intervals (both
weighted by the number of species effectively sampled). Additional population density can take negative values if aquaculture is associated with lower population
density. Values are aggregated regardless of reference habitat (structured or unstructured). Clam and scallop aquaculture are data-deficient for habitat value.

Farmed n Relative Additional Additional production Additional production Recreational value Commercial value ex-

taxa abundance production (total kg (landable individuals (landable kg ha™! (UsSD ha~?! }rr_l} be vessel (USD ha~! }rr_lj
{IDRR} a ha—l YI'_ 1} b hﬂ_l }i’T_I:I b Yr_l} b be

Oysters 12 0.86 (0.36-1.37) 1147 (172-2346) 456 (34-1066) 1110 (158-2237) 2843 (476-6603) 2504 (180-5290)

Mussels ] 0.53 (-0.08-1.12) 363 (39-764) 244 (34-478) 348 (57-741) 1919 (336-4125) 997 (139-2042)

Seaweeds 7 0.69 (0.25-1.22) 529 (-144-2452) 680 (60-2129) 494 (-158-2339) 1087 (143-3454) 972 (-538-4994)


https://www.sciencedirect.com/science/article/pii/S2212041621001546

LAUNCHING AND
EXECUTING THE SOAR
PROGRAM

A WIN-WIN FOR PEOPLE AND
NATURE DURING THE COVID-19
PANDEMIC
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Presentation Notes
Introduction 
Overview of the presentation 
Partners: Pew; Key groups that helped us launch the SOAR program 
Moving pieces and logistic on the ground and contractually too  


Impact on Oyster
Aquaculture in US

Large Scale Decreased Increased Oversized
Restaurant Demand Surplus Oysters on
Closures Farms
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COVID-19 – impact on industry; Up to 90% decrease in sales

COVID-19 and the resulting restaurant closures have led to a dramatic decrease in demand for farmed shellfish, leaving oyster farmers across the country struggling to market their products.

This accumulating supply could lead to a potential collapse in oyster prices. Combined with growers’ loss of income from restaurant sales since March 2020, this puts more than 3,000 jobs in the oyster aquaculture industry at risk.


SOAR
Collaboration
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Presentation Notes
SOAR and Fund specifically enhance working relationships among organizations that have never worked together before or have never worked together before for the mutual benefit of aquaculture and the environment 


Created in collaboration with Pew Charitable Trusts, U.S. National Oceanic and Atmospheric Administration (NOAA) and the U.S. Dept. of Agriculture, the Supporting Oyster Aquaculture and Restoration (SOAR) initiative aims to extend $2 million in payments to oyster farmers over the next two years. 



A

Oyster Purchase
Program
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But there’s a way to protect oysters and the benefits they provide and help oyster farmers impacted by the economic downturn. The Nature Conservancy is working with its partners to purchase more than 5 million surplus farmed oysters and use them in nearby oyster restoration projects—a win-win for these environmentally friendly businesses and for our ocean ecosystems.

$2 million + deployment and monitoring costs 


Conservation Impact

3.5+ million
oysters
purchased

125 growers
participated

450+ jobs
sustained

~40 acres of
oyster reef
supported

25 restoration
sites



Economic Impact

Approximate gross revenue from oysters (sales) in 2019

B 3%
4%

W 22%

m 13%

B 15%

B 43%

m less than 550,000

m 550,000-5100,000

= 5100,000-5500,000
$500,000-1,000,000

W Sim+

M Prefer not to answer

$13,000 average
purchase price

1/4 of annual revenue

supported for nearly half
of farmers

2/3 reported “very
beneficial” to sustaining
their businesses
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Required socio-economic survey to show impact (prior to payment and 1 year later); small scale growers; 

 Pre-COVID, 43% of the growers generated revenues of less than $50,000 per year; with an average purchase price of $13,000, the program is supporting 20% of average annual revenue for nearly half farmers participating in SOAR 

Data collected from SOAR’s socio-economic survey indicates that 68% of the growers reported that SOAR funding is “very beneficial” to sustaining their businesses and 27% reported that it is “somewhat beneficial”


© Ayla Fox
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Presentation Notes
Introductions and high level overview

Collaborative marine conservation efforts 
Increased economic opportunities for shellfish farming in US


The Fund will extend funding to shellfish growers and other aligned organizations to further collaborative marine conservation efforts and increase economic opportunities for shellfish farming in the United States. 

Connection to conservation: Responsibly managed shellfish farms can provide vital ecosystem services that benefit ocean health 
shellfish growers can be critical partners in conservation. 

The Fund is open to applicants in the United States. This program seeks to provide funding equitably among the following geographies: West Coast (including Hawaii and Alaska), East Coast, and the Gulf of Mexico. 




The Steering Committee
S ————————————N8

Aaron Kornbluth, Officer, Conserving Marine Life in the U.S., The Pew Charitable Trusts

Bill Walton, Extension Specialist & Associate Professor, Auburn University Shellfish Laboratory
Bob Rheault, Executive Director, East Coast Shellfish Growers Association

Boze Hancock, Senior Marine Habitat Restoration Scientist, The Nature Conservancy

Christina Popolizio, SOAR Program Coordinator, The Nature Conservancy (Coordinator)

Chuck Weirich, Aquaculture Manager, National Sea Grant Office, NOAA

Danielle Blacklock, Director, Office of Aquaculture, NOAA

Gary Fleener, Ecologist, Hog Island Oyster Company

Jan Surface, National Water Quality Specialist/Aquatic Ecologist, USDA NRCS

Laura Brown, Owner and Operative, Fox Point Oysters

Margaret Pilaro, Executive Director, Pacific Coast Shellfish Growers Association

Mark Rath, Aquaculture Manager, National Sea Grant Office, NOAA

Robert Jones, Global Lead, Aquaculture, The Nature Conservancy (Chair)

Robinson (Wally) Fulweiler, Associate Professor, Departments of Earth & Environment and Biology, Boston
University

Sandy Zeiner, Shellfish Policy Analyst, Northwest Indian Fisheries Commission
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Members of the Steering Committee of the SOAR Shellfish Growers Resiliency Fund (Fund) were tasked with:
advising TNC and Pew on funding priorities, eligibility, and terms of the Fund
identifying and recommending specific priorities, eligibility, and terms

Two meetings in January and February 2021. 

1. Program Priorities - Top, Bottom, & Missing Priorities

2. RFP Construction - Two tracks, eligibility, divided funds

3. Program Terms - Application reviews, requirements, awards

4. Additional Ideas 


The Priorities

« Farmer engagement in shellfish - Advancing payments for ecosystem
restoration, marine conservation, or services
broader environmental outcomes « Long-term markets for restoration

- Efficient farming operations « Product marketing to increase

« Product marketing to increase demand demand

« New products and species « New products and species

« Diversity, equity, and inclusion in the  Supporting infrastructure and
shellfish aquaculture industry services

« Regulation of shellfish aquaculture
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What were NOT the priorities:
1. Critical Research & Development 
2. Financial Tools to Support the Shellfish Industry
3. Educate and develop the shellfish aquaculture work force


*Innovation and trying new things* -- okay to fail because we can share with the industry 

Farmer engagement in shellfish restoration, marine conservation, or environmental outcomes: Projects that increase farmer engagement in shellfish restoration, marine conservation, or enhance environmental outcomes of farming. Examples include:
Projects that advance efforts that enable linkage of shellfish growers to restoration to promote a new and stable “restoration market” for farmed shellfish and/or shell that represents an added market opportunity (excluding oyster purchases for restoration sites). 
Projects that are intended to increase the environmental benefits of shellfish farms (ecosystem service provision) or reduce environmental impacts of farms. 
Projects that engage shellfish farmers in efforts to conserve, manage, and protect marine resources. 


Efficient farming operations: Projects intended to improve efficiency and cost savings in farming operations and/or provide increased or enhanced industry support services. Examples include: 
Projects that create new or support existing farmer cooperatives that enable shared farming resources, storage, transport, and marketing. 
Projects by one or more farms that support testing of new farm designs, gear, or other farming technology, which enhance productivity and reduce costs. 
Projects that create supply chain improvements for one or more farms, such as wet and dry storage. 
Projects that increase quality, consistency, or access to farming inputs, such as hatchery production of shellfish seed. 


Product marketing to increase demand: Projects that improve market opportunities for farmed shellfish. Examples include: 
Projects by one or more farmers that develop E-Commerce platforms or other direct to consumer outlets for shellfish (e.g. Community Supported Aquaculture programs). 

New products and species. Examples include: o Projects by one or more farmers that develop and/or market new, value added, or shelf-stable products. 
Projects that purchase farming supplies and enable farmers to test new native/non-introduced species (e.g., seaweed, Olympia oysters, new clam species). 

Diversity, equity, and inclusion in the shellfish aquaculture industry. Examples include: 
Projects that support a diverse workforce and create opportunities for people of diverse and/or underrepresented backgrounds (e.g., gender, race, ethnicity, socio-economic class, disability). 



Advancing payments for ecosystem services: Projects that make significant and measurable progress towards farmers receiving payment for ecosystem services. Examples include: 
Projects that support existing efforts to develop nutrient trading markets (e.g., in New England, Chesapeake Bay). 
Projects that support the application of nutrient trading programs to other geographies.
Projects that develop the science, regulatory and reporting systems, and technologies necessary for reliable accounting of ecosystem services and advance these projects.
Projects that have potential to enhance ecosystem service provision of shellfish aquaculture farming operations.

Long-term markets for restoration: Projects that enable creation of long-term markets for restoration. Examples include:
Projects that enable linkage of shellfish growers to restoration to promote anew and stable “restoration market” for farmed shellfish and/or shell that represents an added market opportunity.

Product marketing to increase demand: Projects that improve product marketing for significant segments of the shellfish industry. Examples include:
Projects that provide tools or create platforms to enable additional farmers to develop E-Commerce or other direct to consumer outlets.
Collaborative efforts that enable farmers to develop new domestic (e.g. mid-west) or international markets for farming products.


New products and species. Examples include:
Projects that address key technical, operational, or policy bottlenecks that support farmers farming of new native/non-introduced species (e.g.,seaweed, Olympia oysters, new clam species).
Industry and academic collaborations that develop and market new, value added, or shelf-stable products that could be accessed or utilized by significant portions of the shellfish industry.


Supporting infrastructure and services: Projects that develop strategic supporting infrastructure and services that benefit a significant portion of the shellfish industry. Examples include 
Projects that support efforts to enable multiple farmers to develop appropriate processing facilities for creating frozen or shelf-stable products(e.g., chowders) from live shellfish. Given the loss of domestic seafood processing, the extensive current reliance of the U.S. seafood sector on foreign processing is a significant risk.
Establishment of cold, dry storage facilities benefiting a substantial number of farmers for overwinter holding of seed and larger shellfish to avoid winter die-off and diminish potential for glut that could collapse prices. Wet storage facilities are also needed (particularly within Gulf states) to improve shelf life and assure food safety.
Industry, NGO, and academic collaborations that lead to the expansion of hatcheries in critical geographies that enable increased production of shellfish for aquaculture and restoration purposes. 

Regulation of shellfish aquaculture: Projects that improve public understanding and support sound regulation of shellfish aquaculture. Examples include: 
Regional or local workshops/meetings that actively engage stakeholders to address key environmental, social, or regulatory issues related to the shellfish aquaculture industry. 
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Check out the website to see the list of awardees 
Cohort with the small awards 
Small award locations: East Coast: ME – FL; Gulf: FL, MS, AL, LA; West: WA, CA, AK
Large: CA, FL, MA, MS, NJ, VA, WA 
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