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Project Abstract (maximum 300 words) 

The abstract should provide a brief and concise overview of the overall goals and hypotheses of the project and provide sufficient 
information for a summary review as this is the text that will be used in the public work plan and may be relied upon by the 
EVOSTC Public Advisory Committee and other parties. 

This is a 5-year project to assess how Indigenous kelp mariculture operations within the spill zone would be 
socially beneficial, economically viable and compatible with local cultural values of coastal communities. In the 30 
years since the Exxon Valdez Oil Spill (EVOS), substantial research has been conducted to understand the status of 
injured species and habitats, yet less work has been directed to evaluate potential strategies that address 
continued social, cultural and economic impacts (i.e., injured services) to coastal communities in the spill zone. 
Alaska generally, and the spill zone specifically, now stand at the forefront of an emerging kelp mariculture 
industry that has demonstrated restorative effects such as improving water quality for ecosystems in other 
locations.  Kelp mariculture has also shown promise to create temporary habitat at key times to buffer important 
species like herring and salmon from some of the rapid changes now being observed in nearshore habitats (e.g., 
increased acidity and warmer water temperatures). These broad ecosystem stressors are also challenging the 
stability of the commercial fishing industry and subsistence harvest of local communities. There is growing 
recognition of the thoughtful inclusion of kelp mariculture as a critical component to ensure the socioeconomic 
sustainability of communities in the spill zone. Understanding and establishing the potential benefits of kelp farms 
in the spill zone relies on baseline data collection including local, Indigenous, traditional ecological knowledge, and 
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a focused analysis of consumer willingness to pay for kelp products from remote coastal communities. Best 
practices for the kelp mariculture industry will be investigated through the lens of historical ecological and 
subsistence food knowledge and practices, local Indigenous stakeholders, newly established and future kelp 
mariculture practitioners, scientists, and fishermen. 

EVOSTC Funding Requested (round to the nearest hundred, must include 9% GA) 

FY22 FY23 FY24 FY25 FY26 FY22-26 Total 

$829,772 $668,224 $727,174 $775,129 $667,528 $3,667,827 

FY22-31 Total $3,667,827 
 

Non-EVOSTC Funds to be used, (round to the nearest hundred) please include source and amount per source:  

FY22 FY23 FY24 FY25 FY26 FY22-26 Total 

$125,000     $125,000 

FY22-31 Total $125,000 

 

1. EXECUTIVE SUMMARY (maximum ~1500 words, not including figures and tables) 

Please provide a summary of the project including key hypotheses and overall goals. Describe the background and history of 
the problem. Include a scientific literature review that covers the most significant previous work history related to the project. 
Include which injured resources and services will be studied and describe how these affected resources, services and 
ecosystems will benefit from this project. Projects are limited to species historically found in the Spill Area or shellfish species 
currently cultured in Alaska that can meet the State Alaska’s licensing and permitting requirements – does this project meet 
this requirement? 

In the 30 years since the Exxon Valdez Oil Spill (EVOS), substantial research has been conducted to understand 
the status of injured species and habitats, yet less work has been done to assess potential strategies to address 
social, cultural and economic impacts (i.e., injured services) to coastal communities in the spill zone (Poe and 
Gimblett 2017). Alaska generally, and the spill zone specifically, now stand at the forefront of an emerging kelp 
mariculture industry, an industry that has in some cases demonstrated restorative effects like improving water 
quality for ecosystems in other parts of the world (Jiang, X. et al. 2020), reducing erosion to coastal 
environments (Durante et al. 2017) and       temporarily      reducing ocean acidity at local scales (Xiao et al. 
2021). Kelp beds, and potentially kelp mariculture sites, also may offer important benefits to critical species like 
herring and salmon, for example, by providing habitat at key stages of their life cycles (Thornton et al 2010; 
Thornton and Moss 2021) and possibly buffering some of the rapid changes now being observed in nearshore 
habitats (e.g., increased acidity and warmer water temperatures). 

These broad ecosystem stressors are also challenging the stability of the commercial fishing industry and 
subsistence harvest by local Indigenous and coastal communities (Pershing et al. 2018). At the same time many 
recognize the thoughtful inclusion of kelp mariculture as a critical component to the socioeconomic 
sustainability of communities in the spill zone (Rebours et al 2014).  Understanding and establishing the 
potential benefits of kelp farms in southcentral Alaska relies on baseline data collection including local, 
traditional, and Indigenous knowledge gathering, and a study of consumer willingness to pay for mariculture 
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products produced in remote coastal communities. Best practices for the kelp mariculture industry need to be 
investigated through the lens of local subsistence food knowledge and practices, local Indigenous stakeholders, 
newly established and future kelp mariculture practitioners, scientists and fishermen. 

The most comprehensive research on the seaweeds of Prince William Sound and other areas of the EVOS was 
conducted just after the EVOS by government agencies, Exxon researchers and the University of Alaska 
Fairbanks. These studies were not designed to look at areas used for traditional subsistence, so the effects of the 
oil spill and cleanup are not specific to those areas.  Lindstrom et al. (1999) have published a listing and locations 
of the major algal species found in the Prince William Sound area post-EVOS.  

The initial effects of the oil spill and cleanup on the intertidal seaweeds have shown that Fucus and a few other 
species suffered some degree of damage (Highsmith et al 1993, 1994, 1996, Stekoll et al. 1993,1996, van 
Tamelen et al. 1996, 1997, Stekoll & Deysher 2000) although other studies found conflicting results (Gilfillan et al 
1995, 1999).  A less intensive effort was made to assess the effect of the spill on the subtidal seaweeds, 
especially the kelps (Dean et al.1996, Jewett et al. 1995).  This research was conducted only in Prince William 
Sound at a few sites and little effect on subtidal algae was found.  A synthesis of the effects of the oil spill and 
cleanup can be found in Petersen (2001). However, new developments in marine or terrestrial areas may have 
impacts on existing habitats and cultural uses. A lack of understanding of historical, local and Indigenous cultural 
values and uses of areas in which development activities are proposed can result in cultural loss and conflict and 
an exacerbation of the EVOS impacts. Therefore, these values need to be included and carefully considered in 
any discussion of potential development. 

Our research team centers Indigenous perspectives. The idea for this proposed work emerged from a co-
production of knowledge approach (e.g., Berkes 2009, Zanotti et al 2020) that was initiated by the Native 
Conservancy who convened this research partnership throughout 2020. Since that time, the Native Conservancy 
and the Chugach Regional Resources Commission (CRRC) have provided initial insights about the need for this 
work in the spill zone. These two organizations also identified three of the project’s lead researchers, including 
Dr. Elizabeth Hoover who specializes in Indigenous food systems and Dr. Thomas Thornton who has decades of 
collaboration with Indigenous communities on coastal ecological issues in Alaska. They also asked Dr. Michael 
Stekoll to join this proposal as a senior advisor on kelp ecology. 

Collectively, we are proposing that the EVOS Trustees fund a five-year project to help understand the cultural 
and ecosystem values associated with key kelps in PWS and the Gulf of Alaska and how kelp mariculture 
operations within the spill zone can be socially and ecologically beneficial, economically viable and compatible 
with local cultural values of Indigenous communities in the region. We see this research focus as essential to 
ensure that human services injured by the spill, namely Subsistence and Commercial Fishing, can benefit from 
new efforts associated with kelp mariculture in the region. Further, an economic analysis of markets that 
includes an assessment of US consumer valuation for mariculture activities that promote sustainability will also 
inform the EVOS Trustees about Passive Use in regard to overall perceptions about recovery of the region. The 
economic analysis will measure both consumer perceptions of passive existence value as well as consumer 
willingness to pay a premium for products that promote sustainability. 

Addressing these three, interconnected human services requires a holistic approach that applies cultural, social 
and economic methodologies integrated across a series of three, interconnected research themes. For each we 
offer a guiding hypothesis (H1, H2 and H3) and an outline of key research elements for as follows. 



4 
 

Rev1.29.21 

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 

●   Conduct cultural GIS mapping of local knowledge, uses, and values of kelp identified by Indigenous elders and 
other key informants from 10 interested Indigenous communities following a 2021/2022 Indigenous Listening 
Tour. 

●   Research and document Indigenous place names and how they connect to where mariculture resources were 
used by communities historically. 

 ●   Use information collected to work with communities to assess historic kelp habitats and subsistence uses to 
inform selection sites and seaweed species criteria for future kelp farms. 

●   Create a story map of historic cultural seaweed harvest sites by various communities and compare that to 
contemporary distribution information to help inform how kelp forests have changed over time in order to 
inform appropriate mariculture development. 

●   This work is led by Mr. Lankard and Native Conservancy staff, as well as Mrs. Hetrick and CRRC staff. Key 
design, statistical and analytical oversight as well as implementation will also come from Dr. Thornton, Dr. 
Stekoll and Dr. Hoover. 

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale. 

●   Identify up to 10 communities with near-term prospective kelp mariculture operations and refine 
survey/interview questions based on a contemporary listening tour aimed at engaging 21-30 tribes in 2021/2022 
that is being conducted using matching funds. 

●   Confirm interest by, and maintain relationships with, Indigenous leadership from up to 10 partner 
communities who will participate in a five-year study to evaluate implications of new kelp mariculture 
operations. 

●   Conduct incentivized household surveys and semi-structured interviews to establish a baseline of use, 
cultural practices and values around seaweed, shellfish and other relevant subsistence harvests prior to the 
establishment of farms. 

●   Conduct targeted focus groups to understand broader community interests and concerns about kelp 
mariculture and how it relates to the injured services of subsistence and commercial fishing prior to the 
establishment of farms. 

●   Conduct post-farm household surveys and focus group assessments of how subsistence resource use and 
cultural practices have changed, as well as how perceptions about kelp mariculture relative to commercial 
fishing have changed 3-5 years after farms have come in. 

●   This work is led by Mr. Lankard and Native Conservancy staff, as well as Mrs. Hetrick and CRRC staff. Key 
design, statistical and analytical oversight as well as implementation also comes from Dr. Hoover and Dr. 
Thornton. 
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H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 

●   Conduct a Discrete Choice Experiment (DCE) to estimate consumer willingness to pay for kelp products 
produced at Indigenous-owned, regenerative kelp farms that aim to benefit continued habitat restoration in the 
spill zone. 

●   Conduct a willingness-to-pay analysis for environmental monitoring data based on structured interviews of 
fisheries and other ecosystem managers and scientists in Alaska who are interested in partnering with farms in 
remote communities. 

●   Analyze the economic impact of kelp mariculture and identify economically viable strategies for kelp in the 
context of spill zone communities. 

●   This work is led by Dr. Berry and Mr. Poe with key insights on small scale, community-led processing models 
and market channels from Mr. Smith, other GreenWave staff and their partner farmers. 

2. RELEVANCE TO THE INVITATION (maximum 300 words) 

Discuss how the project addresses the projects of interest listed in the Invitation and the overall goals and objectives of the 
Focus Area. Describe the results you expect to achieve during the project, the benefits of success as they relate to the topic 
under which the proposal was submitted, and the potential recipients of these benefits. 

Our research focuses on understanding how kelp mariculture development activities within the EVOS spill zone 
are likely to be received by communities based on social, cultural and economic considerations. Given the 
increased interest in mariculture enterprise in the EVOS spill zone (e.g., new permits proposed), it is important 
to understand how this new development can best complement recovery objectives established by the EVOS 
Trustees relative to injured human services.  We see this research focus as essential to ensure that human 
services injured by the spill, namely Subsistence and Commercial Fishing, can benefit from new efforts 
associated with kelp mariculture in the region. An additional component focused on understanding U.S. market 
valuation for commercial products from the EVOS spill zone will offer insights relative to Passive Use as well.  

Our proposed work speaks directly to the Trustee Council’s interest in “funding research to support the 
development of mariculture in the Spill Area” particularly in regard to understanding questions about the 
feasibility of kelp farming relative to ecosystem enhancement as discussed in the Mariculture Focus Area for the 
2021 RFP.  It also includes a significant mapping effort to inform “suitable areas for mariculture within the Spill 
boundary” as well as community level impacts of mariculture siting as defined in this Focus Area. Our work will 
benefit managers and community decision makers who are working to learn about how kelp mariculture 
operations within the spill zone can be socially and ecologically beneficial, economically viable and compatible 
with local cultural values of Indigenous communities in the region.   

3. PROJECT HISTORY (maximum 400 words) 

Is this a new or continuing project? If continuing, please describe the history of the project and what has been accomplished 
to date (i.e., numbers of publications, presentations, podcasts etc.). Please include detailed references to products (i.e., 
publications, reports, and websites) in the literature cited section. 

In 2019, the Native Conservancy began exploring the concept of small-scale, Indigenous-led farms as an 
approach to ecosystem restoration, food security and a new source of income to communities that continue to 
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struggle following the 1989 oil spill. Through several private grants and partnerships with organizations like 
GreenWave (a leading nonprofit organization in the design of small-scale kelp mariculture farms around the 
United State) and the Chugach Regional Resources Commission, they launched several pilot farming projects in 
Prince William Sound in 2020. That same year Native Conservancy and GreenWave approached the Alaska 
Conservation Foundation for assistance in developing a funding strategy and partnership structure (based on 
their efforts with www.SustainableSoutheast.net and www.NorthernLatitudes.org) to support a potential 
network of Indigenous-owned farms. 

Those collaborations in 2020, conversations with tribal and industry leaders, and engagements with scientists 
from agencies, universities, Indigenous organizations, and nonprofits leading kelp mariculture, resulted in the 
Native Alaska Kelp Initiative which aims to establish 100 regenerative kelp farms along Alaska’s coasts over ten 
years. All partners participating in this new initiative value conservation, sustainability, and Indigenous self-
determination.  Crosscutting all these values is a focus on holistic social and ecological research that is designed 
and implemented through a co-production model with Indigenous communities. For example, McOliver et al. 
(2015) found that “American Indian and Alaska Native peoples and communities (AIAN) are faced with ongoing 
environmental health challenges that demand collaborative and sustained research, innovative methods, and 
culturally appropriate interventions.”  In this regard, we are pursuing several collaborative opportunities 
(including this one) with numerous marine ecology researchers focused on kelp mariculture in Alaska. 

In early Fall of 2021, the Native Conservancy and GreenWave are launching a six month ‘Indigenous Listening 
Tour’ to engage 21 coastal Indigenous communities in Alaska.  This tour seeks to document community interests 
around kelp mariculture and to identify how these activities relate to the traditional, historical and 
contemporary values held by these communities. The positive response received by the Native Conservancy in 
early outreach about this effort, as well as our growing collaborations with scientists and industry partners 
revealed the need for a robust research effort to understand social, cultural, and economic implications of kelp 
mariculture development. The strong community ties of project partners like the Native Conservancy and 
Chugach Regional Resources Commission highlighted the unique opportunity for this new, collaborative 
proposal in the spill zone. 

4. PROJECT DESIGN 

A. Objectives and Hypotheses  

List the objectives of the proposed project and concisely state why the project is important. Also include an outline of specific 
restoration objectives independent of mariculture objectives. If your proposed project builds on recent work, provide 
justification that the data are valuable and will remain valuable and if any changes are proposed. If the proposed project is 
for new work, provide justification of how the project will provide data useful to addressing management objects, Focus Area 
goals, and further the Council’s mission of recovering injured natural resources and their services.  

If applicable (research projects supporting the development of mariculture), clearly state the hypotheses, and describe how 
these hypotheses contribute to supporting the development of mariculture in the Spill Area. 

Our research focuses on understanding how kelp mariculture development activities within the EVOS spill zone 
are likely to be received by communities based on social, cultural and economic considerations. The proposed 
effort aligns with Administrative Order (AO) 280 signed by Governor Walker in 2016 relative to ensure 
mariculture development is compatible with “traditions and cultures of rural communities,” as well as 
understanding economic implications for viability and food security via “access to local foods for Alaskans.”  
Further, it ties to research recommendations from the 2018 Alaska Mariculture Development Plan (MTF 2018) 
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relative to social and cultural aspects of site selection, market research for kelp species and understanding 
production opportunities appropriate for the region.  

Both the AO and MTF’s plan make specific recommendations about the need to engage Alaska Native 
communities and institutions in mariculture development considerations. In its final report to the Governor the 
MTF stressed that increased participation and leadership by Alaska Natives will be critical for the development 
of mariculture in the state (MTF 2021). And the MTF Mariculture Development Plan listed goals which would 
“promote success [of Alaska mariculture] through Alaska Native participation” (MTF 2018). The MTF organized a 
workshop in February 2021 where representatives of tribes and Alaska Native Corporations from the spill zone 
and southeast Alaska raised concerns about how mariculture might affect subsistence harvest and implications 
for food sovereignty as well as how to ensure that development opportunities don’t exclude small, 
predominantly Indigenous coastal communities in Alaska.  Understanding these types of dynamics from the 
perspectives of individuals from these Indigenous communities is at the heart of the efforts proposed in H1 and 
H2 of this proposal. To our knowledge, no other current initiative addresses the MTF’s concerns about the need 
for this engagement so directly or so fully within the spill zone or beyond.         

Further, the research proposed in H3 will produce key results identified as critical by the MTF for understanding 
the “economic viability of mariculture operations” (MTF 2018). Prior efforts by Northern Economics (2015) to 
address this question focused primarily on fin and shellfish and offered limited insights from other countries on 
the viability of seaweed markets in Alaska.  Our proposed work offers a unique look into the viability of seaweed 
as market products, particularly relative to the potential for premium or niche favorability based on consumer 
perspectives for wild grown Alaskan products as well as products produced by primarily Indigenous 
communities. The results of the proposed work under H3 will be interpreted and reported on through the 
broader context of kelp mariculture operational considerations for the spill zone (processing, shipping, 
ownership structures, etc.) based on the expertise developed by GreenWave and their network of partners 
nationally.   

Given the increased interest in mariculture enterprise in the EVOS spill zone (e.g., new permits proposed), it is 
important to understand how this new development can best complement recovery objectives established by 
the EVOS Trustees relative to injured human services.  We see this research focus as essential to ensure that 
human services injured by the spill, namely Subsistence and Commercial Fishing, can benefit from new efforts 
associated with kelp mariculture in the region. An additional component focused on understanding U.S. market 
valuation for commercial products from the EVOS spill zone will offer insights relative to Passive Use as well. 

Effectively assessing these mariculture benefits requires an understanding of how Indigenous communities 
within the region have historically pursued seaweed harvesting along with key parameters around how the 
placement of farms relates to subsistence and other traditional uses (Fall and Utermohle 1999, Fall, et al 2001, 
Keating et al. 2021).  Assessing benefits also requires an evaluation of how new kelp mariculture installations 
affect key institutions of community life for EVOS spill-zone communities, such as subsistence harvest and 
commercial fishing. There is an expectation that kelp farming will serve to supplement income of commercial 
fishing communities (MTF 2018; Gershenson 2020 ) but neither this consideration  nor the implications for 
subsistence harvest have been specifically evaluated in Alaska. Finally, understanding benefits to communities 
requires a specific analysis for kelp mariculture activities that takes into context consumer valuation for products 
from the EVOS spill zone produced by small, often majority Indigenous communities. To fully understand 
economic benefit, this analysis needs to explore the full portfolio of values presented by these farms, including 
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perceptions about their capacity for restorative ecosystem services and as distributed platforms to assist 
managers and researchers in ecosystem monitoring efforts. 

We are proposing the EVOS Trustees fund a 5-year project to help understand the cultural and ecosystem values 
and services associated with key kelps in PWS and the Gulf of Alaska. This will allow managers and community 
decision makers to learn how kelp mariculture operations within the spill zone can be socially and ecologically 
beneficial, economically viable and compatible with local cultural values of Indigenous communities in the 
region. The results of H1 & H2 will specifically offer quantitative and qualitative information, co-produced with 
spill area communities, about suitability of locations and types of mariculture development. These insights will 
help managers and community decision makers understand the best ways that these future activities might be 
able to complement the subsistence and commercial fishing human services harmed by the spill.       F     inally, 
though a current permitting mechanism doesn’t exist, the resulting data products would also be key assets to 
guide potential future restorative operations that may be proposed for habitat restoration or enhancement in 
the spill zone.   

This effort has five specific objectives that are organized around three guiding hypotheses introduced earlier and 
referred to throughout this proposal as H1, H2, and H3. These objectives and hypotheses and their relationship 
to one another are described below. 

Project Objectives: 

Objective A: Understand how kelp mariculture operations within the spill zone can be socially beneficial, and 
compatible with traditional and contemporary cultural values and uses of Indigenous communities in the region.   
(H1 & H2) 

Objective B: Understand how human services injured by the spill, namely Subsistence and Commercial Fishing, 
might benefit from new efforts associated with kelp mariculture and production in the region.  (H1, H2, H3) 

Objective C: Understand perceptions about recovery of the region, its resources and communities (i.e., Passive 
Use service) relative to restorative mariculture activities.  (H2 & H3) 

Objective D: Understand the U.S. market for sustainably produced kelp mariculture products and the viability of 
existing production models in the spill zone based on those used in other small coastal communities. (H3) 

Objective E: Understand if environmental monitoring opportunities offered by local farmers in remote, coastal 
communities represent a valuable enough commodity to managers and scientists that they might help increase 
the viability of farms in the spill zone. (H3) 

 

 

Guiding Hypotheses: 

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 
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H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale.  

H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help attenuate 
continued impacts on commercial fishing in the spill zone. 

B. Study Design, Procedural and Scientific Methods 

For each objective listed in A. above, describe the study design and identify the specific methods that will be used to meet the 
objective. Project proposals that seek to continue to contribute new data to the data sets collected in previous years using the 
same protocols and project design must provide justification that the past methods applied are still appropriate. If changes 
are needed based on current information a justification for the changes must be provided.   

In describing the methods for lab work, field work, collection and analysis, identify measurements to be made and the 
anticipated precision and accuracy of each measurement and describe the sampling equipment in a manner that permits an 
assessment of the anticipated raw-data quality.  

If applicable, discuss alternative methods considered, and explain why the proposed methods were chosen. In addition, 
projects that will involve the lethal collection of birds or mammals must comply with the EVOSTC’s policy on collections, 
available on our website. 

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 

Indigenous place names are associated with outstanding marine features and ecosystem values, including 
historic cultural uses such as seaweed gathering, and critical habitats such as kelp beds (Thornton 2012).  Place-
name densities in marine environments, especially bays and sounds, often correlate with high biodiversity and 
habitats that support cultural keystone species (CKS, Garibaldi and Turner 2004), including Pacific herring 
(Clupea pallasii) and the kelp and other marine flora that support them (Thornton and Kitka 2015). 

This proposed research would begin with a focus on PWS place names, with comparative reference to other 
areas of the Gulf of Alaska, and specifically how Indigenous place name distributions correlate with biodiversity, 
cultural keystone species, and community subsistence patterns. We propose two methods: 1) historical 
ecological mapping; and 2) contemporary use and ecosystem services mapping. First, an historical ecological 
assessment of PWS at the landscape (or marinescape) scale will be carried out. Each marinescape is assumed to 
have co-evolved from natural and human processes, and methodologically it is important to look at the 
interaction of these processes over the long term, both prior to and after EVOS. Formal surveys of seaweeds in 
the region have been conducted since at least 1915 (Stekoll 2019) and Indigenous knowledge of seaweeds 
extend back to time immemorial.  

We propose to bring together these knowledge sources as layers in a GIS mapping to inform contemporary 
analysis. Critical historical kelp habitats and uses will be mapped by Dr. Bell from relevant sources in the 
literature and using satellite-derived products provided from an ongoing NASA project, as well as oral sources 
and expertise in the focal Indigenous communities. Satellite maps of canopy-forming kelp species (ribbon kelp 
and bull kelp) are derived using methods presented in Bell et al. (2020) and use a linear mixture method to 
estimate the fractional cover of kelp canopy within 30 meter resolution Landsat imagery from 1984 – present. 
This information will then be mapped by Dr. Bell for preliminary analysis and to track changes over time in kelp 
abundance, quality, distribution, and habitat characteristics. Drone footage will be used to collect contemporary 
aerial data about a particular place name that cannot be seen from ground level. This multi-dimensional data is 
also necessary to better facilitate successful state and federal historic site registration forms.  Additionally, 

http://www.evostc.state.ak.us/index.cfm?FA=policies.home
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drone footage is used to make short videos about each named place      that      ties these       linguistic signs to       
traditional and contemporary stories, and       Indigenous and local  ecological knowledge      about species in 
that area (including kelp).  

Led by Native Conservancy, CRRC, and kelp industry pioneer GreenWave, this work will begin with an Indigenous 
Listening Tour (launched in early fall of 2021 and running through ~ March of 2022 using matching funds) which 
aims to engage with 21-30 Alaska Native tribes in and around the EVOS spill zone to document historic and 
contemporary Native traditions and values associated with kelp harvesting and utilization. This includes 
identifying which kelp forests have been affected by the EVOS to assess the state of these kelp beds today and 
the extent to which communities are still able to utilize them. The Indigenous Listening Tour will engage 
communities in deep conversation about issues of food security and food sovereignty, their perceptions of the 
impact of the EVOS on these issues, and how Indigenous-led mariculture might reduce the impact. In a broader 
sense, the tour also seeks to present information about the logistics of developing a kelp mariculture operation 
to help recruit Native communities to establish kelp farms in their local tribal waters which connects to efforts in 
H2. In the context of this project, the tour will be critical for recruiting interest from communities that will be 
participating with subsequent participatory efforts in this proposal including cultural GIS mapping and 
household surveys. 

There has yet to be research and documentation of the historical Eyak, Tlingit, and Sugpiaq seaweed harvesting 
boundaries/geographies in a GIS.  Native Conservancy has experience coordinating and facilitating cultural 
mapping workshops to revitalize and preserve Eyak and Tlingit knowledge focused on subsistence harvesting 
sites and practices. They are in the process of launching Seaweed Cultural Mapping in Fall of 2021 using 
matching funds and this pilot project will conclude before the proposed work is launched and thus will further 
refine our methods as we work with subsequent communities herein.  Through a process of focus group 
interviews, as well as participatory mapping, Native Conservancy will locate the boundaries of historically 
harvested and culturally significant gathering areas and identify the cultural significance of three specific kelp 
species: sugar kelp (Saccharina latissima), ribbon kelp (Alaria marginata), and bull kelp (Nereocystis luetkeana) 
in the context of other traditional seaweed species. The broad goal of the focus groups is to gain understanding 
of seaweed and its traditional use as a subsistence food specific to Alaska Native cultures. 

Native Conservancy will work with CRRC to select ten villages in the spill zone and organize interest from study 
participants who will be compensated for their participation and Tribal Councils will be consulted for each 
community on how the community would like to oversee the efforts and approve final results.  The protocol for 
community mapping would be developed in collaboration with communities following the ethical Principle for 
Conducting Research in the Arctic (https://www.nsf.gov/geo/opp/arctic/conduct.jsp). Dr. Jen Rose, an Eyak 
Native with substantial experience working with Indigenous communities, will lead the implementation of the 
cultural GIS component of the proposed work. She and Native Conservancy have developed informed consent 
procedures to protect sensitive information contributed by community members. Further, working with Dr. 
Thornton and Dr. Bell, they will implement spatial analytical methods to synthesize and generalize results of the 
cultural GIS mapping such that specific sensitive sites are not revealed publicly via the final products of this 
work. The interim information will only be retained by the Native Conservancy (according to their policies on 
management of Indigenous Knowledge as described in their consent documentation) through the course of this 
project until final synthesized products are accepted by EVOSTC. Additional details regarding the protection of 
sensitive information are shared in Appendix A. 

https://www.nsf.gov/geo/opp/arctic/conduct.jsp
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Through a series of repeat visits to ten communities, hundreds of participants will use hard copy maps of the 
coastline and will be invited to draw shapes to represent areas where they and/or their ancestors have 
harvested or used kelps, seaweeds and mussels/clams. This approach of multiple visits to focal communities, in 
order to share back results from prior visits for reflection and discussion by community members from prior 
years is important in order to develop consensus-based summaries of local perspectives. Repeat visits also 
maximize our chances to engage a diverse array of community members and are important for building 
relationships that promote community trust in the process and the project results. Through the interviews and 
participatory mapping research and place names, Native Conservancy will document boundaries of culturally 
significant seaweed gathering sites for Native Peoples. We will hire Eyak, Tlingit and other Indigenous 
professionals to conduct the interviews with Indigenous Elders to support intergenerational learnings. This 
process will include: place names; participatory GIS mapping; geolocation of heritage features; capturing 
footage with drones; submission of state and federal historic site registration forms; and creation of a 
community-controlled, interactive online atlas. Given the uniqueness of this effort and the richness of 
information anticipated Native Conservancy will contract the development of a short film to document this 
portion of the project as well as a children’s book to share Indigenous perspectives and cultural practices 
associated with seaweeds with a wider audience.  

This mapping and analysis, in turn, will inform second-stage interviews in our partner communities and 
additional mapping of contemporary mariculture development issues in communities. Second-stage interviews 
will cover contemporary uses, values, and aspirations relating to critical marinescapes where important kelp and 
seaweeds have existed.  Particular attention will be paid to areas that have been affected negatively by 
anthropogenic activities or other events and whether they recovered and why. Sites where the three kelp 
species of high interest to mariculture sugar kelp, ribbon kelp, and bull kelp exist or may developed through 
mariculture will be assessed. This methodology provides important information to evaluate where mariculture 
sites for kelp farming or restoration could be placed to complement cultural values, minimize impacts to 
traditional Indigenous uses of marinescapes, and optimize restoration of cultural heritage and ecosystem service 
values that have been injured by previous impacts. 

This mapping effort will also be informed by existing scientific and historical ecological layers identifying 
abundance and distribution of key types of kelps in the vicinity of each community over time, as well as known 
commercial, cultural and other uses, and ecosystem service values.  Participants’ conceptualizations of and 
comments on the ecology, uses, and other values associated with kelp will also be mapped. Results will be 
compiled and analyzed to inform criteria for mariculture uses and guide potential future development. Key 
products from the work include an interactive story map documenting the knowledge of participants integrated 
with contemporary scientific information about the distributions of kelp and other seaweed species. This story 
map will be both a communications tool and a scientific product and will be widely distributed to help guide 
mariculture development in the spill zone. Specifically, we expect that this product and the layers used to create 
it will be valuable tools for managers and communities when considering suitability of sites for mariculture 
development.   

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale.  

The Native Alaskan Kelp Initiative (NAKI) was launched in 2020 and to date key partners including Native 
Conservancy and Chugach Regional Resources Commission have received substantial funding from the Denali 
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Commission, the U.S. Economic Development Administration and the Chorus Foundation. Together CRRC and 
Native Conservancy are actively working to reduce the barriers to entry to kelp farming for Indigenous peoples 
in the spill zone and beyond. Taking a comprehensive approach, both organizations have dedicated resources to 
building infrastructure, conducting research and development, and creating training opportunities related to 
kelp farming. Accomplishments to date include building seven kelp seed nurseries to serve Prince William Sound 
near remote villages in the spill area, permitting several more, testing seven ecoregions for kelp farming 
viability, product research and market development, and organizing a fund to provide long term, low interest, 
deferred payment loans to new Indigenous kelp farmers. NAKI partners are also training three full time staff to 
learn how to complete the kelp permit process so that permitting is cost effective and these individuals will be a 
resource to other interested communities in the spill zone. CRRC now has trained staff at their facility in Seward, 
the Alutiiq Pride Marine Institute, that are able to raise kelp seed strings for the kelp industry in southcentral 
Alaska and are actively pursuing methods to scale up kelp production. 

Building on these efforts, Native Conservancy is working in partnership with CRRC and GreenWave to host the 
Indigenous Listening Tour, which is a community organizing tool for Indigenous communities to gain entry into 
the growing mariculture movement.  The Tour will be a series of zoom calls featuring a panel of speakers 
focusing on the many aspects of food security, food sovereignty and kelp farming.  The goal of the sessions is 
three pronged: to learn about current and historic cultural uses of kelp; to learn about what Native communities 
perceive as the opportunities and challenges to participation in this new kelp farming industry; and to inform 
Native communities about the permitting process, the financial challenges and opportunities (such as long-term 
low-interest loans), as well as expenses for farms, vessels, equipment, marketing, processing and distribution 
challenges. Participants will be given a survey before and after each session to gauge current uses of kelp, 
interest in kelp farming, perceived challenges in entering the mariculture business, and the community's food 
security status. In-person interviews will follow the zoom calls to gain further detail regarding traditional 
ecological knowledge around kelp sites, harvesting, and uses (per H1). The listening tour aims to engage with 21-
30 tribes and the results will help us refine the specific methods and approaches for the rest of the H2 efforts. 

Following the listening tour, we will identify up to 10 communities with near-term prospective kelp mariculture 
operations, and through a 5-year study evaluate the impact of kelp mariculture on food security and food 
sovereignty status within these communities particularly in regard to subsistence practices.  While we know that 
Alaska Native people have utilized kelp as a resource for millennia, this portion of the project seeks to determine 
to what extent the introduction of kelp mariculture to villages improves families’ sense of food security and food 
sovereignty, through their ability to produce a product that can either be directly consumed or improve 
household income through commercialization. 

Prior to the expected establishment of farms (ie., year 1 and 2), we will conduct incentivized household surveys 
and semi-structured interviews in partner communities to establish a baseline of use, cultural practices and 
values around seaweed, shellfish and other relevant subsistence and commercial harvests. These surveys will 
also ask participants about their current food security status (i.e. availability of groceries as well as traditional 
food sources, abundance of food in the home, regularity of access, etc). We aim to collect information from at 
least 100 participants from Indigenous communities within the spill zone and will work with tribal leadership in 
each community to ask them to identify the right individuals to participate. In addition to household surveys we 
will also conduct targeted focus groups (e.g., commercial fishing industry representatives, subsistence 
harvesters, and community leaders)  to understand broader community interests and concerns about kelp 
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mariculture and specifically how it relates to the EVOS injured services of subsistence and commercial fishing 
prior to the establishment of farms. In addition to questions that relate specifically subsistence and commercial 
fishing, we will ask more general, open-ended questions about kelp mariculture to develop a baseline 
understanding of perspectives (positive, negative, indifferent, etc.) of the sector within focal communities.  

At the beginning of year five of the study, we will conduct a follow-up round of household surveys and focus 
group assessments targeting the same participants who took part in the first round, to gain an assessment of if 
and how subsistence resource use and cultural practices have changed; how perceptions about kelp mariculture 
have changed 3-5 years after farms have been established; and whether participants feel as though these kelp 
farms have improved their food security status and if it is supplementing commercial fisheries income in the 
communities. In the unlikely event that we are unable to secure the interests of a full 10 communities in the spill 
region supporting mariculture farms by 2023 our team would work with EVOSTC staff to consider implementing 
one of two options.  We could request a 2-year extension for this piece of the project if it seemed likely that a 
few additional communities would be available for research in the near term. Alternatively, we could alter the 
approach of household surveys for communities to match that proposed for focus groups of community leaders. 
Though the structure of inquiry for this second option would yield less robust results (compared to a robust 
sample of individuals from all 10 communities with direct experience pre and post farm installation) it would still 
yield novel and useful results for the spill region.  

H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 

Dr. Kevin Berry at the University of Alaska Anchorage will perform an economic analysis focused on the 
willingness-to-pay of potential consumers for kelp products produced sustainably in Indigenous communities. 
The goal of this work is to expand upon existing research on the market for mariculture products to better 
understand the willingness of consumers to pay a premium specifically for products produced by Indigenous 
people that contribute to ecosystem recovery and sustainable development. Prior work identified cooperatives 
as a model worth considering in Alaska (Northern Economics 2015). This survey effort would seek to better 
understand how this structure might change the willingness of consumers to pay for kelp products. Prior work 
has also not directly addressed the demand side of the market through a detailed study of consumer willingness 
to pay for kelp mariculture products from Alaska. This was identified as a short-term research need in the State 
of Alaska’s Mariculture Development Plan (MTF 2018). 

This work will involve a survey targeting a representative population living predominantly in urban areas on the 
west coast of the Lower 48. Alaska itself is omitted as the state has a population of 731,000 people and only 
396,275 residents in the Anchorage/Mat-Su economic region, with many other locations either not accessible by 
land or in small, geographically distant communities. We chose the states of California (39.5 million residents), 
Washington (7.6 million residents), and Oregon (4.2 million residents) because they have significant urban 
populations, and have large prosperous cities with thriving food scenes. Including the entire west coast also 
provides market information for what areas in this diverse region are most interested in the product, to aid in 
later marketing. For example, there is a historic relationship between the city of Seattle, WA and Alaska, as 
Seattle considers itself a gateway to Alaska. We hypothesize that this specific relationship may lead to a greater 
market for Alaska made products.  
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The survey will have two objectives (1) to better understand participant impressions of the health of both 
communities and ecosystems impacted by the Exxon Valdez oil spill and (2) a Discrete Choice Experiment (DCE) 
to understand individual willingness to pay for various characteristics of kelp products. In this work Dr. Berry will 
train and supervise an undergraduate student who will participate in developing the DCE, data collection and 
cleaning, and preliminary analysis. 

The first objective of the survey is to elicit participant perceptions of the status of habitat in the spill zone. It will 
include questions on ecological, social, and economic impacts. Ecological impacts will include participant beliefs 
on whether the ecosystem can be considered recovered, and if biomass of fisheries related to the spill zone 
continues to be negatively impacted by the legacy of the spill. Additional questions will examine other 
ecosystem impacts, as well as perceptions of whether the ecosystem has returned to its previous, “pristine”, 
state. This will focus on understanding the passive use and existence value of the ecosystem in addition to 
potential use values of respondents. Finally, questions will focus on participant understanding of the 
communities in the region, including knowledge of the sociodemographic characteristics of impacted 
communities. The survey will also measure participant belief in the ability of kelp to promote ecological and 
economic recovery in the spill zone. 

The second objective of the survey is a DCE to measure consumer willingness to pay for mariculture products 
produced in the region. Kelp forests have significant ecological, cultural and biodiversity non-use value (Vásquez 
et al. 2014)). Within the DCE participants are asked to decide whether or not they would make a transaction as 
characteristics of the product are changed slightly. Potential treatments might include raising or lowering the 
stated price, highlighting the positive economic benefits from sustainable mariculture for remote, rural, and 
indigenous communities, or instead promoting the benefits to ecosystem restoration. The goal of the DCE is to 
better understand both the demand for sustainable mariculture, and product characteristics that are most 
interesting to consumers. Previous DCE related to kelp have found a willingness of consumers to pay for habitat 
restoration (Hynes et al. 2021; Yi and Kim 2020).  A key part of our study will be a more explicit focus on the 
impacts to rural and Indigenous communities from mariculture. Additionally, studies of kelp forests as a possible 
carbon-sink have found little variation in willingness to pay across methods for the same level of mitigation 
(Fällström and Schelin 2020). We will examine if additional context, including that kelp mariculture would be 
predominately rural and Indigenous led changes this relationship. 

The specific DCE will be designed in consultation with project partners and through discussions with current 
farmers and distributors of seaweed products. Our main variables of interest in the DCE include the value of 
information treatments related to both the ecological impacts of seaweed farming and the social impacts on 
remote, rural, and indigenous communities. Prior to further consultation with project partners, the DCE will 
include varying the price of the product and characteristics representing both the ecological impact treatment, 
with potential levels of “inform” or “not inform” and social impact treatment with indicators for whether 
individuals are informed of the different positive impacts for communities and whether they are “rural”, 
“remote”, “Alaskan” and/or “indigenous”. We would expand upon existing work by Li et al (2021) by also 
incorporating different types of seaweed product (3 options – salad, snack or kelp), product name, and varying 
whether participants are informed that the product is from the EVOS study area. We will use a fractional-
factorial design and ensure balance by having a subset of potential attribute levels and combinations occur 
equally often. 
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Our proposed sample size is a conservative response to the rule of thumb proposed in Orme (2019) where in 
order to include both main effects and interactions we follow the formula 

𝑛𝑛𝑛𝑛𝑛𝑛
𝑐𝑐
≥ 1000 

Where t is the number of tasks, a is the number of alternatives per task, and c is the largest product of levels of 
any two attributes. Allowing ourselves room to increase the number of attributes after consultation with project 
partners, we assume t = 6, a = 2, and c = 25, to allow for up to two attributes with up to 5 levels. We 
conservatively leave the experiment design open for these higher attribute levels in anticipation that discussions 
with project partners might lead to more nuanced information on environmental impact. For example, we might 
vary whether the impact is via carbon sequestration, habitat restoration for fisheries, erosion control, or other 
benefits to be identified during the project. 

We limit individuals to 6 tasks to avoid overwhelming subjects and focus on a dichotomous choice where 
consumers are faced with the option between two kelp products and a “choose neither” option. This suggests a 
minimum sample size of 1562. Our estimate of 3000 is based on a preliminary cost estimate from Qualtrics, 
which will vary with the complexity of the survey which will be designed during the project. This sample size is 
significantly larger than comparable studies on seafood demand, such as Tongzhe, Ahsanuzzaman, and Messer 
(2021) or Li et al. (2020) however these were in person intercept surveys while our study will be delivered online 
via Qualtrics. In this sense we are trading off between the ability of those studies to encourage incentive 
compatibility by having individuals purchase the product under come treatments, and a larger sample size that is 
more geographically dispersed.  

The resulting marketing information will provide greater insight into whether mariculture is a viable economic 
activity that can help attenuate continued impacts on commercial fishing in the spill zone because it will provide 
estimates for the willingness to pay of individuals for kelp products and provide greater understanding of the 
marketing opportunities for those products in general. It will also be the first study to focus on any potential 
price premiums and the willingness to pay of individuals specifically for products produced by Indigenous 
communities. Additionally, we will be able to estimate interaction terms between whether producers are 
indigenous, rural, remote, and Alaskan, as well as information treatments on environmental impact.    

 To understand the potential value of environmental monitoring at remotely placed farms, we will launch an 
inquiry of ecosystem and fisheries managers as well as scientists to understand key data needs that could be 
met by farmers with relatively simple training.  Examples of this type of community-led science informing agency 
managers within Alaska includes the Indigenous Sentinels Network (formerly Bering Watch) operated by the 
Aleut Community of St. Paul Island (Zavdil et al. 2011). Other efforts led by Alaska Native tribes, including the 
Southeast Alaska Tribal Ocean Research (SEATOR) show that this type of distributed monitoring can be effective 
when led by communities and that agencies will fund these activities (Harley et al. 2020). 

Working through our team’s professional networks (particularly the marine scientists and managers that 
collaborate with the Northern Latitudes Partnerships hosted by ACF) we will assemble a pool of practitioners 
interested in potential collaboration with communities on monitoring efforts. We will conduct structured 
interviews of these individuals to identify key environmental monitoring information of interest and understand 
the value of these data using a willingness-to-pay framework. We will also build a pool of current and interested 
Alaska mariculture farmers cultivated by GreenWave and the Native Conservancy through their current training 
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events and their listening tour planned for 2021.  We will conduct structured interviews of these individuals to 
understand their willingness to collaborate with agency managers and scientists and what types of financial 
remuneration they might expect to sustain rigorous annual or seasonal monitoring efforts over time. 

The resulting information from these inquiries will be compared with the market viability information to 
understand potential gains that farmers might expect to help supplement their income from salable products.  
Insights collected from these interviews will also help identify potential opportunities and barriers to 
collaboration between these two groups of professionals.  

The results of this work under H3 will be interpreted and reported on through the broader context of kelp 
mariculture operational considerations for the region.  This includes processing strategies (first-stage 
stabilization, value-added co-packing, mobile), ownership models (cooperatives, etc.), and existing market 
channels (food, fertilizer, agricultural inputs, etc.) in Alaska and other regions of the US where kelp mariculture 
is established. We will analyze viability and potential for adoption in the spill zone and an Indigenous community 
context, taking into consideration location of farms and potential processing hubs, market demand for Alaska-
based sales & exported products, and other key factors. Our ultimate aim is to identify what is economically 
feasible in Indigenous communities in the spill zone. 

 

A. Data Analysis (If Applicable), Statistical Methods (If Applicable) and Measuring Project Success 

If applicable, describe the process for analyzing data. Describe the statistical power of the proposed sampling program for 
detecting a significant change in numbers based on statistical analyses such as power or sensitivity analysis. To the extent 
that the variation to be expected in the response variable(s) is known or can be approximated, proposals should demonstrate 
that the sample sizes and sampling times (for dynamic processes) are of sufficient power or robustness to adequately test the 
hypotheses. For environmental measurements, what is the measurement error associated with the devices and approaches to 
be used?  

Analyses and methods proposed must be justified. Project proposals that seek to continue to contribute new data to the data 
sets collected in previous years using the same protocols and project design must provide justification that the past methods 
applied are still appropriate. If changes are needed based on current information a justification for the changes must be 
provided.   

Describe a plan that will be used to evaluate and measure the success of this project.    

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 

Research will be approached in two phases. Phase one includes focus group interviews with Indigenous Alaskans 
in the Southcentral and Southeast regions to document where the kelp gathering locations are or have been as 
well as the cultural significance of kelp as a food source.  All researchers will be Indigenous and if possible, native 
to the region.  Each researcher will report back with information to the larger group and main facilitator.  Phase 
two will use interview-gathered data to geolocate points in the real world and captured in a dataset using GPS. 
The point- location dataset will be used to create boundaries in a GIS. 

Boundary data will be used in the online, interactive map. Further, it is culturally important to Indigenous 
fishermen to cultivate kelp near historical gathering grounds. Using historically and culturally significant areas 
will be a factor that Native communities use to determine the best kelp cultivation sites for both food and 
restoration purposes. Therefore, kelp -gathering boundary data will also serve the multi-layered critical 
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evaluation (MCE), which combines several variables to produce an output recommendation that answers a 
complex question (Vergara-Solana et al., 2019). The MCE will include additional variables favorable to the kelp 
species being studied, such as water temperature, dissolved oxygen, and salinity. 

Statistical Analysis within Geospatial Analysis: the MCE will aid decision-making regarding which mariculture 
endeavors are most beneficial. Native Conservancy will geospatially classify the values of culturally significant 
sites. Those boundaries will be added to a weighted overlay, where the data will be combined with seaweed 
mariculture viability variables. Results from the MCE will show which areas are most appropriate to site kelp 
cultivation based on proximity to culturally significant gathering areas and habitat suitability for kelp under 
current and future climate conditions     . 

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale. 

For the pre and post surveys conducted with approximately 100 community members, quantitative data 
gathered from the surveys will be analyzed in SPSS, and qualitative information will be coded in NVivo 
qualitative analysis software. 

Focus groups and semi-structured interviews will be transcribed in Transcribe software and then analyzed 
through NVivo qualitative analysis software utilizing codes drawn from the interview question structure, as well 
as those that arise organically from the content.  

H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 

 The survey of potential kelp consumers will be administered online via Qualtrics or a similar vendor.  Qualtrics 
survey respondents are recruited via website intercept, member referral, targeted email lists, and other 
methods. The survey will have a minimum of 3000 participants from California, Washington, and Oregon, with 
95% living in urban areas and 5% in rural areas. The survey population will be representative of the socio 
demographics of the United States. Survey responses will be collected over roughly 3 weeks. 

Consumer perceptions will be measured using crosstabs of respondent sociodemographic characteristics and 
associated perceptions of the status of the Exxon Valdez oil spill area. Overall both sample average responses 
and subgroup responses will be summarized in a white paper and used in later analysis of the results of the DCE. 

The data from the DCE will be analyzed using R statistical software, using a standard random utility modelling 
(RUM) framework (McFadden 1974). This assumes that individuals choose between consuming the product or 
not by comparing their indirect utility, which includes a deterministic component based on the characteristics of 
the product and a stochastic component that represents the unobservable portion of their utility function. We 
will follow (Hynes et al. 2021) and initially specify the RUM as a Conditional Logit. This model’s key assumption is 
that choices are independent of irrelevant alternatives and homogeneous preferences across respondents. After 
initial analysis we will consider additional possible specifications detailed in Hynes et al (2021) and Train (2003) 
that relax these assumptions. 

Semi-structured interviews and a potential short online questionnaire will be distributed to the consumers of 
scientific data from kelp farming operations. Data from the questionnaire will be summarized in a white paper 
that includes summary statistics of those surveyed, the most common uses of the data product, and stated 
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willingness to pay for the product as well. The semi-structured interviews will seek to understand both the 
potential use of the data product, associated willingness to pay for that data, and current expenditures on close 
substitutes for that data. Notes from these interviews will be summarized and key messages, including the most 
common uses of the data and alternative products will be published in a white paper that summarizes key 
findings. 

Evaluating Overall Project Success   

To measure the success of the proposed effort relative to scientific contributions and partnership development, 
project leads will annually document and report on any scientific publications, new collaborative projects 
initiated, as well as new research and restoration funding leveraged resulting from the proposed work.  Relative 
to communication engagement and communication, we will report on any earned media coverage, as well as 
any presentations at local, state, national and international venues featuring this effort. We will also report 
annually on the numbers of EVOS spill zone community members directly engaged through the implementation 
of the proposed work. The research proposed in H2 relative to community perspectives on mariculture will also 
be helpful for adding new insights about kelp mariculture relative to the outcome of these engagements.  

The Alaska Conservation Foundation (ACF) will also solicit bids to contract an outside evaluator, with experience 
working in Alaska’s rural communities, to complete an independent evaluation of the project. We will defer to 
the specific methodologies recommended by the contractor selected. Based on past experience with large multi-
year efforts that engage communities, ACF expects that this evaluation would include structured interviews with 
the project leads to document their perspectives on the most important project outcomes. We anticipate these 
results would be compared to insights gathered by interviews and/or focus groups of project participants, 
including a subset of community members from the spill zone as well as other partners who were engaged by 
the project during its five-year course. The evaluator will also be tasked with providing recommendations on 
how to track the use and efficacy of the research products from this effort beyond year 5 of the proposed work. 

B. Description of Study Area 

Is the study area within the Spill Area? Describe the study area, including maps and figures, if applicable, decimally-coded 
latitude and longitude readings of sampling locations or the bounding coordinates of the sampling region (e.g., 60.8233, -
147.1029, 60.4739, -147.7309 for the north, east, south and west bounding coordinates).  

Our proposed work will take place within the Spill Area for the Exxon Valdez oil spill currently recognized by the 
EVOS Trustees as of January 2021 and will focus primarily in the areas of Prince William Sound, lower Cook Inlet, 
and the Kodiak Island Archipelago (Figure 1). This area is home to the majority of Indigenous communities 
impacted by the spill, as well as key commercial fishing hubs like Cordova, Seward, Homer and Kodiak.  A portion 
of the work (H3) also includes a survey to be conducted of U. S. residents from Washington, Oregon and 
California selected by random, stratified sample relative to markets that are more likely to consume seafood 
products from Alaska. 

We expect that participatory mapping of the geographic area will include: Eyak village (Cordova), Tatitlek village, 
Chenega village, Quteckak Native Tribe (Seward), Valdez Native Tribe, Yakutat, Kodiak Island (specifics TBD), 
Tyonek, Nanwalek and Port Graham. 

Participatory planning for discussion points with tribes, kelp species and mariculture considerations for the 
survey and in person meetings will include: 

https://evostc.state.ak.us/oil-spill-facts/spill-map/
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1.   Ecosystem health: providing bivalve and herring spawning habitat restoration, supporting the greater 
ecosystem of Prince William Sound, the Gulf of Alaska, etc.; 

2.   Land and fisheries rights: beginning with rights for Indigenous Peoples of coastal Alaska, creating a case 
study and framework for coastal Indigenous Nations across Turtle Island and beyond; 

3.   Heritage Preservation: seaweed species are a part of Indigenous heritage and are significant to the People as 
a culture, and 

4.    Economic diversification and job creation (in the face of failing fisheries): support subsistence and 
commercial rights for Indigenous Peoples to make a living by growing kelp or other seaweeds. 

5.     Kelp Species Including Traditional Uses and Future Commercial Uses: Sugar kelp (Saccharina latissima),  
Ribbon kelp (Alaria marginata), Bull kelp (Nereocystis luetkeana), Black Seaweed (Porphyra), Winged Kelp (Alaria 
Marginata), Sea Lettuce (Ulva Lactuca) 

 

Figure 1. Map produced by Alaska Department of Natural Resources, Land Records Information Service, showing the track 
of the Exxon Valdez oil spill--republished in Poe and Gimblett (2017). 

CRRC member Tribes include the Tatitlek Village IRA Council, Native Village of Eyak (Cordova), Port Graham 
Village Council, Nanwalek IRA Council, Chenega Bay IRA Council, Qutekcak Native Tribe (Seward), and the Valdez 
Native Tribe. These people, known as Alutiiq, or Sugpiaq, are a southern coastal people of Alaska. CRRC has 
seven Board members, one from each of the seven villages listed above. 

The planned Tribal beneficiaries of this proposal include: 

Port Graham: The Port Graham Village Council is a federally recognized Tribe that serves the Alutiiq people of 
Port Graham, Alaska. The village of Port Graham, also known as Paluwik in Alutiiq, is an Alutiiq community and 
the Native people of Port Graham call themselves Sugpiaq, meaning “real people.” The Sugpiaq heritage is 
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strongly based in traditional language, subsistence lifestyle, culture traditions and self-government. Subsistence 
activities are an important component of the village economy, while commercial employment is primarily with 
the local school, the Tribal council, the health clinic, and commercial fishing. 

Nanwalek: The Nanwalek IRA Council,a federally-recognized Tribe, is home to over 300 residents. Almost all the 
land that could be built upon has been allocated. Nanwalek, formerly known as English Bay, is located at the 
southwest corner of Alaska’s Kenai Peninsula. The name of the village means “place by the lagoon” as it is 
located by a lagoon that is connected to an extensive lake system. Subsistence activities are a large part of the 
culture for indigenous people, and Nanwalek is no exception, especially when it comes to salmon, shellfish, and 
seal harvesting. Many of the current residents are of mixed Russian and Sugpiaq (Alutiiq) heritage. Nanwalek 
residents speak Sugt’stun, a language closely related to Yup’ik. 

Valdez: The Valdez Native Tribe (VNT) is in Valdez, Alaska, in Prince William Sound, approximately 300 miles 
from Anchorage. The VNT, formed in 1974 as a 501c3 non-profit, is the Tribal organization for the local Native 
community that provides culturally relevant health, social, and educational services to any Alaska Native or 
American Indian living in the Valdez service area. Currently, there are over 750 individuals from 190 households 
registered with the VNT. 

Chenega: Chenega IRA Council, a federally recognized Tribe, is an isolated community accessible only by air or 
water. The people of the Chenega Tribe have lived in Prince William Sound for some 10,000 years, fishing the 
waters and harvesting the abundance of their land. They are part of the Alutiiq tribal family. The native language 
of the Chenega people is a dialect of Alutiiq, called Suqcestun. The word Chenega means “Beneath the 
Mountain.” In 1984, a group of former villagers established a new village on Evans Island, in Prince William 
Sound. This site was carefully chosen following extensive research as the site best able to meet the needs of the 
residents’ subsistence lifestyle. 

Eyak: The Native Village of Eyak is a federally recognized Tribe with 515 Tribal members located in Cordova, a 
small fishing community on the eastern Gulf of Alaska at the boundary between the major ecosystems of Prince 
William Sound and the Copper River Delta. 

Tatitlek: The Tatitlek IRA Council is a federally recognized Tribal coastal village of approximately 60 people on 
the northeast shore of the Tatitlek Narrows on the Alaska mainland in Prince William Sound. In 1989, the oil 
tanker Exxon Valdez ran aground not far from the Village Although currents carried some of the oil away from 
the village, much of the contamination sank. This directly reduced the harvest of subsistence species in 
subsequent years by 89 percent. 

Qutekcak Native Tribe: The Qutekcak Native Tribe is an incorporated, non-profit, 501c3 Tribal organization. It is 
multi-ethnic and serves the Native community of the Seward area through a variety of social, cultural and 
community, and economic development programs. The 2000 Census lists Seward with over 700 Native 
residents. 

Yakutat: On March 24, 1993, the Yakutat Native Association earned its federal recognition – bringing forth the 
emergence of the Yakutat Tlingit Tribe. Since then, they have served 820 enrolled Tribal members and their 
traditional territory, which extends to the Yakutat Borough boundaries, encompassing nine thousand four 
hundred and sixty (9,460) square miles. The village’s struggling economy largely consists of fishing, fish 
processing, and tourism during the months of April to September. The nature of the economy in the area 
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produces a pattern of seasonal and intermittent employment as many rely upon commercial fishing along with 
subsistence hunting and fishing for their livelihoods. 

Kodiak island: The Sun’aq Tribe of Kodiak (STK) is a federally-recognized Alaska Native Tribe located within the 
City of Kodiak on Kodiak Island. Over two-thirds of the Alaska Native population living in the Kodiak archipelago 
are members of the Sun’aq Tribe of Kodiak, which is the largest of the 10 federally recognized Tribes in the area 
and the largest Alaska Native community in the Gulf of Alaska. 

Tyonek: The 130 people in the Native Village of Tyonek speak an Athabascan dialect called Dena’ina. In 1973 
and under the agreements set forth under ANCSA, Tyonek formed Tyonek Native Corporation and became a 
federally recognized Alaska Native Corporation. Records show that for the past 1000 years, the people of and 
from Tyonek embrace a culture rich in kelp traditions and harvest that includes areas within the EVOS Spill Zone. 

 

5. COORDINATION AND COLLABORATION 

A. With the Alaska SeaLife Center or Prince William Sound Science Center 

A preferred requirement for all proposals is to partner with the ASLC, PWSSC, or both Centers. If not collaborating with either 
of these Centers, please provide information as to the inquiries and efforts extended to ASLC and PWSSC researchers and/or 
administrators. 

In the fall of 2020, our team shared the ideas at the center of this proposal with both the ASLC and the PWSSC in 
the context of a larger proposal that included broader ecosystem inquiries around mariculture relative to ocean 
acidification and carbon sequestration, habitat provisioning for species like Pacific herring as well as interactions 
with marine mammals and birds.  The ASLC expressed interest in collaborating on education and outreach 
efforts and shared that their primary role in the mariculture focus area of this RFP would be related to 
communication efforts. If our work is funded we look forward to collaborating with ASLC in that regard as we 
see several unique components of this work potentially of interest, particularly relative to appropriately sharing 
Indigenous perspectives on and history around mariculture.  A research consortium that included the PWSSC 
was interested in physical and biological research ideas because of significant overlap with a number of the 
consortium’s own objectives. They were less interested in the social science components of our work and 
ultimately due to these discussions, and a desire to not compete with other ecological objectives, we 
streamlined our efforts to focus specifically on cultural, social and economic questions.   Our team remains 
interested in collaboration with the PWSSC and the other partners in this consortium and we feel that our 
research focus could help complement gaps in that team’s efforts relative to implications for communities. 

B. With the EVOSTC LTRM Program 

Provide a list and clearly describe the functional and operational relationships with the other EVOSTC proposed projects in the 
LTRM Program. This includes any coordination that has taken or will take place and what form the coordination will take 
(project guidance, shared field sites or researchers, research platforms, sample collection, data management, equipment 
purchases, etc.).  

We see our proposed work as providing new information for consideration by the LTRM Program relative to 
potential indicators of recovery that relate to communities within the EVOS spill zone as well as broader 
perceptions by U.S. residents, at least in the context of seafood consumers. These indicators could offer a useful 
baseline to assess recovery of injured human services like commercial fishing, subsistence and passive use which 
have received less focus over time.  Further, our evaluation of willingness-to-pay insights collected from 
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ecosystem managers and scientists active within the spill zone could potentially identify strategies for how 
scientists might work equitably with mariculture farmers to conduct distributed environmental data collection.   
Finally, the new perspectives that our research team brings, including three Indigenous co-PIs and leadership by 
two Indigenous led nonprofits (Native Conservancy & CRRC), and our focus on learning with communities in a 
co-production approach, will bring a new model for collaborative research to the EVOS science community. 

Data Management Project 

Provide a clear timeline for the submission of data and metadata by individual researchers and when the data will be made 
available to the public (see Section 7). Data collected by researchers employed by any federal agency must comply with 
Federal Open Data Policy Requirements. 

The Alaska Conservation Foundation will contract with Axiom Data Science to assist us with data management 
and sharing per the recommendations of the EVOS Trustees.  The PI for this work (Aaron Poe) has had several 
productive working relationships with Axiom and their close partners with the Alaska Ocean Observing System 
(AOOS). These collaborations have included efforts to safeguard intellectual property rights and access to data 
collected and owned by Alaska Native Tribes. Our aim is to make as much of the data collected as publicly 
available as possible, but we recognize that oftentimes sensitive local, historical and traditional knowledge 
cannot be appropriately shared publicly and high-level, synthetic summaries that do not reveal specific sites of 
importance to individuals or house households will have to suffice.  Final data sets will be shared via the 
appropriate AOOS portal no later than the 4th quarter of FY 2026 and will also be linked to from various project 
team members’ host organizations as well.  Additional insights on interim datasets and access are offered below.  

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 

● Historical ecological and cultural mapping layers will be archived in GIS compatible databases with 
appropriate metadata.  

● Information that is sensitive to the Alaska Native communities, such as certain Indigenous site names 
and harvest locations, will be subject to review with tribal partners from each focal community to 
determine if it is appropriate for public release. Sensitive sites will be flagged for      EVOS data managers 
beginning FY2024 in order to safeguard intellectual property and avoid compromising sensitive sites. 
These locations will not be shared as individually identifiable sites.  

● After review and protection of any sensitive information, the final synthesized database will shared with 
AOOS for distribution at the completion of the project (FY2026) 

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale. 

● Final results from household surveys and focus groups will be summarized and shared back with 
participants and data devoid of personally identifiable information will be shared via the AOOS portal no 
later than the 4th quarter of FY2026.  

 H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 
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● Interim data from the Qualtrics survey and semi-structured interviews will be maintained on a secure 
server maintained by UAA with access limited to Dr. Berry and researchers approved by IRB at the 
University of Alaska Anchorage 

● Data will be summarized and made available via peer reviewed publications and associated white papers 
that remove any potential identifiers.  

Please see Appendix A for the data management plan provided by Axiom Data Science for additional details.  

C. With Other EVOSTC-funded Projects (not within the LTRM Focus Area) 

Indicate how your proposed project relates to, complements, or includes collaborative efforts with the existing projects 
funded by the EVOSTC that are not part of an EVOSTC-funded program. Anticipated continuing individual projects for FY22 
include project numbers 21210128, 21200127, and 21110853. Use the project search function for project details. 

21200127 - Gulf Watch Ocean Acidification Sampling 

Chugach Regional Resources Commission is a collaborator on this proposed project so there is a natural 
connection for information sharing between these efforts.  Insights collected from spill zone communities 
relative to the status of commercial fishing and subsistence and implications may be useful for informing this 
research team about public perceptions relative to potential ocean acidification impacts. Similarly, our inquiry 
into public perspectives about the value of kelp mariculture operations for locally attenuating impacts from 
ocean acidification may also be useful.  

D. With Other Proposed EVOSTC Mariculture Focus Area Projects 

Indicate how your proposed project relates to, complements, or includes collaborative efforts with proposed EVOSTC 
mariculture focus area projects. 

This proposal will complement and inform CRRC and Native Conservancy’s joint “Prince William Sound Kelp 
Mariculture Development for Habitat Restoration and Local Economy” proposal, that seeks to continue ongoing 
research and development on the practical and operational elements of kelp mariculture farming, including seed 
production, array design, deployment, monitoring. Additionally, water quality data and sampling will be 
collected and analyzed at kelp research test sites to inform the restorative possibilities of kelp farming. The 
research collected and disseminated will be made available to all interested participants cultivated through the 
listening tour and cultural mapping activities. Meanwhile, the traditional ecological knowledge gathered through 
this proposed project will be shared by the mariculture team to better inform sustainable and regenerative 
practices. In addition to this other proposal from CRRC and Native Conservancy, our project team is interested in 
any equitable and mutually beneficial collaboration opportunities with other teams funded under the 2021 RFP. 

E. With Proposed EVOSTC Education and Outreach Focus Area Projects 

Indicate how your proposed project relates to, complements, or includes collaborative efforts with proposed EVOSTC 
education and outreach focus area projects. 

A number of the efforts and products proposed here offer unique educational opportunities to help Alaska 
residents (inside and outside of the spill zone) as well as visitors to the state understand traditional uses of kelp 
and other seaweeds by coastal Indigenous peoples.  Specifically, the resulting interactive story map, film and 
children’s book planned under H1 will be unique products appropriate for education and outreach. If our 
proposal is funded we will follow up with the ASLC about their interest in collaborating on sharing these 
products. We will also work with community and Indigenous institutions that serve communities within the spill 

https://evostc.state.ak.us/restoration-projects/project-search/hrm-program-modeling-and-stock-assessment-of-pws-herring-20120111-c/
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zone to seek appropriate venues from sharing these outreach products as well as presentations about the 
broader work. 

F. With Trustee or Management Agencies 

Please discuss if there are any areas which may support EVOSTC trust or other agency work or which have received EVOSTC 
trust or other agency feedback or direction, including the contact name of the agency staff. Please include specific 
information as to how the subject area may assist EVOSTC trust or other agency work. 

If the proposed project requires or includes collaboration with other agencies, organizations, or scientists to accomplish the 
work, such arrangements should be fully explained, and the names of agency or organization representatives involved in the 
project should be provided. If your proposal is in conflict with another project or program, note this and explain why.  

The results of this work will be broadly informative to numerous state and federal agencies engaged in the 
regulation and management of mariculture activities. In developing the original ideas in this proposal we 
specifically worked with staff from the Alaska Department of Fish and Game (Mike Rehberg and Sue Goodglick 
from the Marine Mammals Division) as well as the U.S. Fish and Wildlife Service (Robb Kaler from Migratory 
Birds Management).  We also shared earlier versions of these research ideas with Jordan Hollersmith from 
NOAA Fisheries.  

Many of the broad goals of this proposal were also shared by CRRC in meetings with Mr. Doug Vincent-Lang, 
Acting Commissioner, Alaska Department of Fish and Game about the APMI’s kelp culturing efforts and other 
mariculture initiatives. Dune Lankard of Native Conservancy has held meetings with David E. Schmidt, Regional 
Forester, Alaska Region USFS/USDA, about the potential for a regenerative mariculture industry in the Spill Zone 
and about the importance of including Indigenous communities in restoration proposals. 

G. With Native and Local Communities 

Provide a detailed plan for local and Alaska Native community involvement in the project. This is a mandatory requirement 
for all proposals. 

Our research team prioritizes Indigenous perspectives, and the idea for this proposed work emerged from a co-
production of knowledge approach (e.g., Berkes 2009, Zanotti et al 2020) that was initiated by the Native 
Conservancy who convened this research partnership throughout 2020. Since that time, the Native Conservancy 
and CRRC have provided initial insights about the need for this work. 

By virtue of our organizations and constituents, Alaska Native community involvement is inherent. CRRC was 
established by the seven Tribes of the Chugach Region, each of whom holds a seat on the CRRC Board of 
Directors. The CRRC Board serves at the pleasure of each Tribal Council and are chosen specifically because of 
their natural resource management inclinations. As part of this project, CRRC will be providing regular updates 
to the Board of Directors and Tribal members through a variety of outreach efforts (discussed in more detail in 
the Supplemental package, section 4.c). CRRC will also work closely with Chugachmiut (the social services and 
cultural education arm of the Tribes in the Chugach Region) and Local Cultural Coordinators in each of the seven 
communities. 

CRRC has already been working closely with three communities (Chenega, Tatitlek and Eyak) in the Spill Area to 
locate suitable kelp farm locations and have begun to seek funding for these Tribes and/or Tribal members to 
enter the kelp farming industry. Through this project, the seven communities in the Chugach Region (Port 
Graham, Nanwalek, Valdez, Tatitlek, Chenega, and Cordova) will have their natural resource entity (CRRC/APMI) 
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fully committed to development of a burgeoning kelp industry with the utmost capacity for assisting, both 
financially and technically, and to remove roadblocks so as ensure farm success. 

Native Conservancy is led by a 100% Native board of directors and commits to a minimum of 70% Native staff. 
The organization has deep ties in Eyak and neighboring communities. Native Conservancy provides monthly 
fresh seafood deliveries to Native elders at no-cost, provides Eyak language revitalization workshops, hosts 
annual Eyak Culture camps, and leads participatory mapping initiatives to restore Eyak place names and stories 
to pave the way for land reparations. All Native Conservancy’s programs are based on Native community needs 
and interests, including this program to spearhead a regenerative, restorative kelp farming industry. 

These two organizations identified the majority of project collaborators, including an Indigenous scholar (Dr. 
Elizabeth Hoover) who specializes in Indigenous food systems and another with decades of collaboration with 
Indigenous communities on coastal ecological issues in Alaska (Thornton).  All the regional coordinators for the 
Indigenous Listening Tour (which aims to engage up to 30 tribal communities) and the interviewers are 
Indigenous and most are from native communities. 

Collectively, the Native Conservancy, Alaska Conservation Foundation and GreenWave have launched the Native 
Alaskan Kelp Initiative which aims to build a network for farms throughout the state managed by Indigenous 
institutions (tribes, ANCSA corporations, and Indigenous nonprofits).  This initiative was launched following 
numerous discussions with tribal leaders in the EVOS spill zone organized by the Native Conservancy and CRRC. 
These conversations have highlighted the proposed work with special attention to understanding and 
documenting traditional stewardship, harvest and cultural practices, seasons, and locations of Indigenous 
communities relative to seaweed and other marine species.  

As these conversations have progressed Native Conservancy has received inquiries from coastal tribes from 
around the state with many in the Kodiak, lower Cook Inlet and Prince William Sound region. This highlighted 
the need for the Indigenous Listening Tour focused on the topic of kelp mariculture. This 2021/2022 effort is 
being funded by the Native Conservancy, GreenWave and Alaska Conservation Foundation, and the results will 
directly inform our methodological approach (H1 and H2) and confirm the interests of partner communities 
within the EVOS spill zone in participating in this research.  If funded, the work proposed in this project will 
directly benefit at least 10 tribal communities within the spill zone and will build the research capacities of two 
key Indigenous led organizations in the region. 

6. DELIVERABLES 

List and describe expected products that will come from this project. Deliverables include but are not limited to papers, 
reports, recordings, films, websites, presentations, data, and metadata. Project PI(s) will be responsible for all deliverables 
unless otherwise noted below. 

H1: Evaluation of historical ecology, distribution and practices of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites. 

As the findings are being developed it is understood as their collective intellectual property of contributing 
communities however the cultural mapping will result in the following key deliverables that will be shared: 

● An interactive GIS story map, developed through community-created protocols, will delineate boundaries of 
key harvesting sites for Eyak, Tlingit, Chugachmiut, Alutiiq/Sugpiaq communities in the spill zone: online map for 



26 
 

Rev1.29.21 

a wide audience, showing Native place names, historical and contemporary distributions of kelp species, and 
detailed accounts of individuals or Nations that have historically harvested in those boundaries and the cultural 
values and services associated with key kelp and seaweed patches. 

●   Multi criteria evaluation (MCE) analysis will result in a report including recommendation of appropriate 
locations for kelp cultivation that incorporates species site suitability and culturally significant harvesting areas. 

●   Communication products include: a short film documenting the cultural GIS mapping process and a children’s 
book focused on Indigenous practices for stewardship and harvesting of kelp and other seaweeds. 

●   A report and peer reviewed journal article on the findings concerning the historical ecological changes and 
cultural significance of seaweeds and kelps in PWS over time, including implications for restoration and 
mariculture development.   

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale. 

●   A report on the implications of Indigenous led mariculture development in communities relative to 
subsistence practices and increased food security as well as the connections between increased mariculture 
activity and commercial fishing. 

H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 

● A peer-reviewed academic publication on consumer willingness to pay for kelp products. 

● A report on consumer perceptions of non-use and passive values of kelp forests in EVOS region. 

● A report on willingness of researchers and policymakers to pay for scientific information gathered by kelp 
farmers. 

 

 

 

 

7. PROJECT STATUS OF SCHEDULED ACCOMPLISHMENTS 

Milestones are annual steps to meet overall objectives.  

Tasks are annual steps to meet milestones (for example, sample collection, data analysis, manuscript submittal, etc.) 

Deliverables are products that will be produced from the project (see section 6 above). 

For each milestone, task, and deliverable listed, specify by each quarter of each year these will be accomplished. C = 
completed, X = planned or not completed.   

For multi-year projects, reviewers will use this information in conjunction with project reports to assess whether the project is 
meeting its objectives and is suitable for continued funding. 
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H1: Evaluation of historical ecology, distribution and practice      of traditional Indigenous mariculture and 
subsistence harvest activities is necessary for effective site selection of potential future mariculture sites 

Milestone/Task 

FY22 FY23 FY24 FY25 FY26 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Milestone 

Identifying 
which kelp 

forests have 
been affected 

by the EVOS 

X  X  X  X  X X   C                           

Task 

Archaeological 
Research at 

focal 
communities 

  

X 

  

X 

  

X 

  

X 

X X   X X   X  X  X X  X  X   X X  X   C     

Milestone 

Engage with 
21-30 Alaska 
Native tribes 

located within 
the EVOS spill 

zone- Listening 
Tour 

X   X  C                        
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Task 

Create a Story 
Map 

X  X  X   X  X  X X  X   X  X  X  X  X X  X  X  X  X  C   

Task 

Develop 
children’s 

books 

X X X X X X X X X X X X X C             

Milestone 

Cultural GIS 
Mapping 

   X  X  X  X  X X  X  X X X  X  X  X   X X  X C     

Task 

Research and 
document 

Indigenous 
place names 

and their 
associations       

with 
mariculture 

resources and 
sites  used by 
communities 

historically. 

 X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  C   

Reporting 
       C           C                   C   

*Annual 
reports 

      X  C        X C           X  C       
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FY work plan  X C   
 

 X  C      X  C     X  C      X  C     

Final report              X C                    X   X C  

Deliverables                                         

Peer reviewed 
paper 

                                   X  X C  

Data posted 
online 

                                  X  X   Oct 
2026 

 

H2: New kelp mariculture activity that is led by Indigenous communities in the spill zone will have additional 
benefits relative to subsistence harvest and commercial fishing activities at the local scale. 

 

Milestone/Task 

FY22 FY23 FY24 FY25 FY26 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
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estone: Confirm 
nterest maintain 
elationships with 
ndigenous 
eadership from up 
o 10 partner 
ommunities who 

will participate in a 
ive-year study 

 X X   X X   C                               

onduct incentivized 
household surveys 

X X X X X X X X X X C     
  

    
  

  

Conduct targeted 
focus groups in 

partner 
communities to 

understand broader 
ommunity interests 

    
 

    X  X  X  X  X  X  X  X  X  X  X  C  
   

Conduct post-farm 
household surveys 

         X X X X X X X X C   

Reporting          X  C                     
 
      

*Annual reports       X C     X C     X C     
  

      

FY work plan     X C     X C     X C     
  

        

Final report                                 X C   
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Deliverables                                         

Community Survey 
Reports 

            
 

  
 

      X  C              

 

 

 

 

 

 

 

H3: Kelp mariculture led by Indigenous communities presents a viable economic activity that can help 
attenuate continued impacts on commercial fishing in the spill zone. 

Milestone/Task 

FY22 FY23 FY24 FY25 FY26 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

estone:  Conduct 
a national 

willingness-to-
pay survey to 

dentify valuation 
perspectives 

        X X X C          

Develop several 
Pilot projects 

    
 

  
  

 
   

 
X C  
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lestone: Conduct 
a willingness-to-
pay analysis for 
environmental 

monitoring data 

  
  

  
  

   
 

 X X X C 
   

Survey and 
Interviews 

           
X X X X X C 

   

Task 

entify processing 
strategies 

X X X X X C 
              

Task 

Existing market 
channels 

X X X X X C 
              

Task 

Examine supply 
chain of products 

X X X X X X 
 

C 

             

Reporting    X C             X   

*Annual reports    X C   X C   X C   
  

   

FY work plan   X C   X C   X C   X C     

Final report                X C    

Deliverables                     
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Economic Report 
for Kelp industry 

              X C     

 

 

 
8. Budget 

A. Budget Forms (Attach) 

Please provide completed budget forms (Excel workbook). Please note that costs associated with international travel for 
meetings, symposia, or presentations will not be considered for funding. Costs associated with outreach or education should 
be included in the Program budget. Include a screen shot of the “Summary” worksheet (example below). 

 
 

 Please note: our personnel costs have changed since our original proposal in March of 2021.  Dr. Thomas 
Thornton, with the University of Alaska Southeast, has received a promotion that leads to total increase of 
$87,319 spread over the 5 years of the proposed work. 
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B. Sources of Additional Funding 

Fill out the summary table below (should match the table on page 2). Provide a narrative that Identifies non-EVOSTC funds or 
in-kind contributions used as cost-share for the work in this proposal. List the amount of funds, the source of funds, and the 
purpose for which the funds will be used. Do not include funds that are not directly and specifically related to the work being 
proposed in this proposal. Please attach documentation from additional project funding sources which confirms and describes 
matching funds, including date(s) the matching funds are/will be authorized.  

Non-EVOSTC Funds to be used, please include source and amount per source:  

FY22 FY23 FY24 FY25 FY26 FY22-26 Total 

$125,000     $125,000 

  

 
$75,000 from the Chorus Foundation, July 1, 2020 - August 30, 2021 and an additional $25,000 from Native 
Conservancy provides $100K in match funding for the Indigenous Listening Tour. GreenWave and Native 
Conservancy will work with coastal tribes, food sovereignty experts, fishermen and Native leaders to offer 
monthly zoom calls over 6 months on such pertinent topics as Native food sovereignty, Native community-run 
kelp farming; technical considerations; and seed funding opportunities. The key deliverable is a report 
summarizing kelp farming interests from Native communities along with their questions and concerns, and 
appropriate training and support for indigenous communities as well as funding to support the development of 
a regenerative mariculture industry.  Report will also share key tribal stories and traditional uses of kelp for 
millennia. 

The Native Conservancy is also contributing $25,000 to support the Listening Tour through 2021 and early 2022. 
Additionally Native Conservancy will invest $25,000 for the Cultural Mapping component of this project to be 
issued in Q2 of FY22. This builds on contemporary work to pilot Cultural Mapping project, primarily focusing on 
placenames and story map development in Eyak (Cordova), Alaska. Learning from this work will directly inform 
our approach for engaging with other partner communities through the proposed effort. 

 

Two Attachments:  

1) Commitment letter from GreenWave (2 pages) for funding supporting the Listening Tour 

2) Commitment letter from Native Conservancy for funding supporting the Listening Tour and Cultural GIS 
Mapping . 
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12. Appendix A. Data Management Plan provided by Axiom Data Science in August, 2021 

DATA MANAGEMENT PLAN 

The Exxon Valdez Oil Spill Trustee Council’s data policy encourages full and open access to, and confident use of, 
the data and information used in and produced by programs and projects of the Exxon Valdez Oil Spill Trustee 
Council (EVOSTC). These data need to be easily understandable, electronically accessible and well organized to 
allow policy makers, researchers, managers, and the general public to make well-informed decisions. As such, 
Axiom Data Science, through it’s partnership with the Alaska Ocean Observing System (AOOS) have considerable 
experience developing scientific data management infrastructure, and they provide experienced personnel to 
manage both data and metadata documentation according to federal quality control standards. This project will 
use the AOOS data management infrastructure (developed and maintained by Axiom Data Science) to manage 
and share the data generated through this effort, in accordance with the EVOSTC Data Management Procedures. 
This system uses the standards and best practices defined by the NOAA U.S. IOOS Data Management and 
Communications committee (IOOS, 2010). Among this infrastructure is an operational stack of open source 
software components developed by Axiom Data Science, with support from the NOAA Integrated Ocean 
Observing System (IOOS), EVOSTC, the National Science Foundation and more, which manages large numbers of 
continuous data feeds and a data catalog framework to integrate and disseminate a variety of data products. 
Data and data products generated by this project will be posted on the Research Workspace together with 
standards-compliant metadata for access by the EVOSTC. At the end of the project term, final QA/QC’d data and 
metadata will be made publicly available through the Gulf of Alaska data portal and made publicly accessible 
through the AOOS Gulf of Alaska data portal and distributed to DataONE for long-term preservation.  

Data Types, Formats, and Metadata: This project will generate the following data: i) geospatial database and/or 
mapped layers containing of local knowledge, uses, and values of kelp; ii) synthesized results from surveys and 
assessment of mariculture activity and interests; and iii) outputs from economic experiment and analyses of 
mariculture activities.  

Data will be stored in non-proprietary formats to ensure re-use and long-term preservation. Project data may 
initially exist in proprietary or binary formats as primary-level data, depending on the source provider. Though 
the data may be in a state which can be easily utilized by the research team, in many cases the primary-level 
data is not in a form ready to be shared with the broader science community or integrated with other datasets. 
The final format for project data will be in open standard suitable for long-term archiving, such as: 

• Containers: TAR, GZIP, ZIP 

• Databases: CSV, XML 

• Tabular data: CSV 

• Geospatial vector data: SHP, GeoJSON, KML, DBF, NetCDF 

• Geospatial raster data: GeoTIFF/TIFF, NetCDF, HDF-EOS 

• Moving images: MOV, MPEG, AVI, MXF 



69 
 

Rev1.29.21 

• Sounds: WAVE, AIFF, MP3, MXF 

• Statistics: ASCII, DTA, POR, SAS, SAV 

• Still images: TIFF, JPEG 2000, PDF, PNG, GIF, BMP 

• Text: XML, PDF/A, HTML, ASCII, UTF-8 

• Web archive: WARC.  

Comprehensive metadata using the latest national and international technology and community standards will 
be written for each data collection generated. The Research Workspace includes an integrated metadata editor, 
allowing researchers to generate metadata conforming to the FGDC-endorsed ISO 19110 and 19115-2 suite of 
standards. Axiom will provide technical assistance to project researchers to ensure robust and standards-
compliant metadata are generated for final project datasets prior to data publication and archive. 

Data Access and Timeframes: Among the Axiom data system infrastructure is the Research Workspace, a web-
based scientific collaboration and data management tool used by researchers to secure and centralize project 
data, generate standards-compliant metadata, and ultimately elect data files and derived data products to be 
published openly on public data portals and in long-term data archives. Following the EVOSTC data sharing 
policies, process studies require data and metadata to be made publicly available through the GOA data portal 
by the end of the project term. As such, information that is sensitive to the Alaska Native communities, such as 
certain Indigenous site names and harvest locations, will be subject to review with tribal partners to determine if 
it is appropriate for public release. Sensitive sites will be identified to EVOS data managers beginning FY2024 in 
order to safeguard intellectual property and avoid compromising sensitive sites. After review and protection of 
any sensitive information, the geospatial database and/or final mapped products and metadata will be loaded to 
the Research Workspace at the completion of the project (FY2026). Additionally, final results from household 
surveys and focus groups will be summarized and shared back with participants and data devoid of personally 
identifiable information will be shared via the Research Workspace no later than the 4th quarter of FY2026. 

Data Storage, Preservation, and Archiving: Interim data from the Qualtrics survey and semi-structured 
interviews will be maintained on a secure server maintained by UAA with access limited to Dr. Berry and 
researchers approved by IRB at the University of Alaska Anchorage, Final, approved versions will be uploaded to 
the Research Workspace, maintained by Axiom. The Axiom data center and services are housed on highly 
redundant storage and compute resources at a data center in Portland, OR, and are geo-replicated using 
Amazon Glacier Cloud Archive Services. All databases and code repositories are routinely backed-up, and servers 
undergo routine maintenance to swiftly address security vulnerabilities. Servers containing source code and 
databases are located behind an enterprise-level firewall and are physically secure with environmental 
regulation systems, redundant power, and fire suppression. Axiom’s HPC resources are composed of 
approximately 2500 processing cores staged in a series of interconnected blade arrays as well as 1.8 petabytes 
of storage. Dedicated disc-space in the amount of 30 TBs will be allocated for long-term storage of all 
preliminary and finalized data resources produced by this effort. 

For long-term preservation, all final data and metadata will be transferred to a national data center. The data 
developed in this project will be open source and licensed in the public domain. The planned archive for the data 
collected by this effort is the Research Workspace’s DataONE Member Node. The Research Workspace hosts an 
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integrated system for automating dataset submission to the NSF-sponsored DataONE federation of data 
repository. The Research Workplace supports and issues Digital Object Identifiers (DOIs), so datasets can be 
confidentially referenced in the published literature. Upon final permission from the project PI at the end of the 
project term, final data or data products will be submitted for archive with technical support by Axiom data 
management staff to ensure appropriate use and compliance with the data center archive requirements. 

 


