
FY 22-31 PROJECT PROPOSAL 
DEVELOPMENT OF MARICULTURE (EXCLUDING FINFISH) 

Proposals requesting FY22 - 31 funding are due to shiway.wang@alaska.gov and linda.kilbourne@alaska.gov by 
March 29, 2021. Please note that the information in your proposal and budget form will be used for funding 
review. Please refer to the Invitation for the specific proposal requirements for each Focus Area. The information 
requested in this form is in addition to the information requested in each Focus Area and by the Invitation. We 
may make inquiries regarding the project and proposer(s), including consulting with agencies or other parties. 
Project proposals may be submitted in response to only one current Invitation (FY 22-31 or FY 22-26). A project 
that is submitted under both Invitations may be disqualified from consideration. Please indicate below if your 
proposal contains confidential information.  

Does this proposal contain confidential information? ☐Yes           ☒No 

Project Number* and Title 

22220300 Prince William Sound Kelp Mariculture Development for Habitat Restoration and Local Economy 

Primary Investigator(s) and Affiliation(s) 

Willow Hetrick-Price, Executive Director, Chugach Regional Resources Commission (CRCC) 

Date Proposal Submitted  

26 March 2021 

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. 

The Chugach Regional Resources Commission (CRRC), in partnership with the Native Conservancy, is spearheading 
a five-year project to enable Native Alaskan and coastal communities to play a significant role in building a 
regenerative ocean farming economy in Prince William Sound (PWS). Our hypothesis is that careful and evidence-
based kelp farming in oil-spill impacted areas of PWS will enhance localized water quality and habitat and sustain a 
profitable mariculture industry in the region through conservation-based kelp farming. Our overall goal is to 
establish this sustainable kelp farming industry in PWS based on best practices that fulfill long-term restorative 
economic development goals through specific objectives to: 

• Objective 1: Scale the infrastructure to increase the production capacity of the Alutiiq Pride Marine 
Institute and Community Kelp Seed Nurseries to meet projected kelp seed string demands of the region. 

• Objective 2: Develop effective, affordable, and sustainable practices for Native kelp farming through 
specific array designs, deployment methods, and seed cultivation strategies that will lead to the long-term 
restoration of oil-spill impacted areas of PWS. 

• Objective 3: Conduct a comprehensive landscape analysis by deploying research kelp sites and kelp 
dropper lines to develop commercial farm capacity rating per region. Collect, analyze, and share data 
related to water quality, kelp tissue composition, sea life and other factors that may indicate the viability 
of a site for commercial kelp farms. 

The project builds on three years of training coastal and Native Alaskan kelp farmers, kelp-nursery development at 
CRRC’s Alutiiq Pride Marine Institute (APMI) in Seward, Alaska, the establishment of seven test-line sites, research 
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into native species, and technology transfer of best-practices in kelp farming and conservation practices. The 
project will pave the for 2000 acres of a recovering ecosystem capable of producing 30 million pounds of kelp 
annually through 100 Native-owned kelp farms. Our long-term goal is to support the development of the 
mariculture industry, to be led by Native-owned farms. We will adjust our vision to align with the Mariculture 
Development Plan.  While we will not develop these farms directly, our kelp seed nurseries and test sites 
established under this proposal will allow us to confidently advise and support future farmers.  Leveraging a mix of 
Native farmer training, infrastructure and market development, and metrics-driven research, this initiative will lay 
the necessary groundwork for networks of Native-owned ocean farms and kelp seed nurseries, processing hubs 
and value-added kelp businesses throughout Alaska. 

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

FY22 FY23 FY24 FY25 FY26 FY22-26 Total 

$808,445 $614,545 $588,385 $621,085 $129,013 $2,761,472 

FY27 FY28 FY29 FY30 FY31 FY27-31 Total 

      

FY22-31 Total $2,761,472 

 
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 

$500,000 $75,000 $75,000 $50,000 $0.00 $700,000 

FY27 FY28 FY29 FY30 FY31 FY27-31 Total 

      

FY22-31 Total $700,000 

 

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? 

The Chugach Regional Resources Commission (CRRC), in partnership with the Native Conservancy, seeks two 
million dollars over five years for the Prince William Sound Kelp Mariculture Development for Habitat 
Restoration and Local Economy project that will enable Native Alaskan and coastal communities in the Spill Area 
to play a significant role in building a regenerative ocean farming economy. 

Our hypothesis is that careful and evidence-based Kelp farming in oil-spill impacted areas of PWS will support 
the local economy by building a sustainable and environmentally friendly kelp farming industry. Preliminary 

http://www.evostc.state.ak.us/index.cfm?FA=status.injured
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research indicates this industry may improve fish habitat (herring and other fish spawning grounds), reduce 
ocean acidification, and sustain profitable human mariculture in the region. The overall goal is to establish this 
sustainable kelp farming industry in PWS based on best practices that fulfill long-term restoration goals for the 
ecosystem. The specific objectives are to: 

• Objective 1: Scale the infrastructure to increase the production capacity of the Alutiiq Pride Marine 
Institute and Community Kelp Seed Nurseries to meet projected kelp seed string demands of the region. 

• Objective 2: Develop effective, affordable, and sustainable practices for Native kelp farming through 
specific array designs, deployment methods, and seed cultivation strategies that will lead to the long-
term restoration of oil-spill impacted areas of PWS. 

• Objective 3: Conduct a comprehensive landscape analysis by deploying research kelp sites and kelp 
dropper lines to develop commercial farm capacity rating per region. Collect, analyze, and share data 
related to water quality, kelp tissue composition, sea life and other factors that may indicate the viability 
of a site for commercial kelp farms. 

Over the last three years, CRRC and the Native Conservancy have laid the groundwork for Native subsistence-
based and fishing cultures to work together to enhance ocean habitat and regenerate local economy These 
initiatives established a kelp seed nursery and research test lines and collected information on the impacts of 
farming three native kelp species. Native and local communities are permitting farms that will integrate 
emerging mariculture science to sustainably manage kelp and mariculture species with traditional ecological 
knowledge gained from millennia of practice.  

CRCC and the Native Conservancy are leveraging the momentum of the mariculture industry to position kelp 
enhancement as the basis of an ocean regenerative economy for Alaskan coastal communities.  

Following numerous discussions with tribal leaders in the EVOS spill zone organized by the Native Conservancy 
and Chugach Regional Resources, the Native Conservancy, Alaska Conservation Foundation and GreenWave have 
collectively 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). The project will 
pave the for 2000 acres of a recovering ecosystem capable of producing 30 million pounds of kelp annually 
through 100 Native-owned kelp farms. Our long-term goal is to support the development of the mariculture 
industry, to be led by Native-owned farms. We will adjust our vision to align with the Mariculture Development 
Plan.  While we will not develop these farms directly, our kelp seed nurseries and test sites established under this 
proposal will allow us to confidently advise and support future farmers. Leveraging a mix of Native farmer training, 
infrastructure and market development, and metrics-driven research, this initiative will lay the necessary 
groundwork for networks of Native-owned ocean farms and kelp seed nurseries, processing hubs and value-added 
kelp businesses throughout Alaska.  

Working with collaborators (Dr. Schery Umanzor, Marine Ecology specialist at the University of Alaska in Juneau; 
GreenWave, a leading organization on kelp farming for regenerative ocean farming; and coastal and Native 
communities in PWS) the project will establish best practices in regenerative kelp farming for the region, provide 
data to understand the impacts, and manage the industry in a way that helps rebuild healthy ecosystems in the 
Sound.  
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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. 

This proposal is in response to the 2021 Mariculture Development invitation announced by the EVOS Trustee 
Committee. Kelp farming has shown promise as a sustainable mariculture approach that can promote marine 
habitat recovery (Grebeab 2019). Our ongoing pilot project of raising and seeding test farms sites in PWS over 
the last two years demonstrated optimal conditions for its establishment in the Spill Area. Native-species kelp 
farming, such as we propose, avoids harvesting plants in which local herring and other fish have spawned and 
has a positive net benefit on the marine environment.  It requires no pesticides or fertilizers. It has been shown 
to be helpful for improving water quality and habitat for native marine life (Visha 2020, Steineck 2002). It can 
improve restoration efforts, fisheries productivity, and alternative livelihoods development (Grebeab 2019) and 
promote storm damage mitigation (Bouchard 2018), and carbon sequestration (World Bank 2016) and facilitate 
natural recovery of the ecosystem.  

Kelp farming has already garnered significant interest among PWS coastal communities. Subsistence kelp 
gathering is a long-standing traditional practice of Alaska Native communities in the region. This project will lay 
the groundwork for regenerative kelp cultivation, which requires an infrastructure that can reliably supply the 
specific seed-line needs of farmers and disseminate best practices to promote marine habitat and water quality 
improvements in PWS.  This project will provide evidence-based industry research that is critical to building kelp 
farming as a long-term viable industry in PWS.  

We have carefully piloted this effort over the last two years as a strategy for both habitat enhancement and 
alternative livelihood development by engaging experienced kelp biologists, permitting consultants, and 
aquaculture specialists. Strong Alaska Native community involvement is also incorporating centuries of 
traditional knowledge in understanding and managing kelp and mariculture resources.   

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. 

CRRC, in partnership with the Native Conservancy, successfully initiated the Community Kelp Seed Nursery 
(CKSN) in 2020 and built a stationary kelp nursery at CRRC’s APMI in Seward, Alaska. Accomplishments include 
the full build-out and operation of the stand-alone seed nursery, completed in 2020, development of a Best 
Practices manual, groundwork for full operational nursery in APMI and expanded research capacity in 2021.  

APMI, built in the mid-1990s, provides the only shellfish hatchery in south-central Alaska and the lead hatchery 
and mariculture research facility for the Alaskan mariculture industry. Its mission is to produce shellfish seed 
stock for the mariculture industry and for Tribes for direct consumption to supplement traditional foods and 
ensure food security, and to conduct research on shellfish recruitment and survival. APMI produces geoduck 
clams, Pacific oysters, basket cockles, and more (see https://alutiiqprideak.org/).  

We have established partnerships with GreenWave, University of Alaska, Alaska Coastal Rainforest Center and 
Alaska Conservation Foundation to catalyze conservation-promoting kelp farming in PWS. Beyond the 
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establishment of the nursery and test sites, this has included training and assistance for both small-scale kelp 
farms, and the transfer and integration of best practices and technologies to the region.  

To date, the CKSN has successfully cultivated and delivered 80 spools and three species of native kelp--
Saccharina Latissima (sugar kelp), Alaria Marginata (ribbon kelp), and Nereocystis Luetkeana (bull kelp) --to 
seven research test sites in the PWS. Various cultivation processes are being incorporated, including varying light 
and temperature, streamlining equipment sanitation, and testing tank-change methods to minimize hock and 
contamination of seed spools. After successful delivery of the seed spools, nursery equipment has been 
disassembled, cleaned, and packaged within the container. Our partner, the Native Conservancy, compiled 
lessons from the first stage of the project into a best practices manual shared with key partners (Lankard & 
Bobrycki 2021).  

The seven research test sites were selected to include a wide geographical range, including regions in PWS 
(Southwest, North, and East). Each site met the basic parameters thought to be conducive to kelp farming 
including, salinity, temperature, currents, and accessibility/use. Performance varied between the sites, 
confirming the necessity of testing sites prior to establishing full farms. While pinpointing the impacts specific 
environmental factors is challenging in an uncontrolled environment, experts in the field are supporting us in 
establishing performance conclusions. We will publish our data and recommendations after the study is 
concluded, once we have multiple years and observations logged. 

By 2022, the CKSN will build out and operate the community kelp seed nursery to full capacity, and grow 
60,000ft of kelp seed line. In total, it will result in seven research test sites, two years of appropriate, locally 
sourced kelp cultivation, refined kelp farm arrays, and proven research and data management techniques. 

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. 

Project Hypothesis 

Based on experience in other mariculture environments in the US and other countries, we believe that kelp 
farming is ideally suited for both habitat restoration and alternative livelihood development in PWS. Our 
hypothesis is that careful, evidence-based kelp farming in oil-spill impacted areas of PWS will fulfill mariculture 
development goals of establishing the infrastructure and best practices to launch a sustainable and profitable 
kelp industry in PWS, Alaska.  

  



6 
 

Rev1.29.21 

Main Objectives  

• Objective 1: Scale the infrastructure to increase the production capacity of the Alutiiq Pride Marine 
Institute and Community Kelp Seed Nurseries to meet projected kelp seed string demands of the region. 

• Objective 2: Develop effective, affordable, and sustainable practices for Native kelp farming through 
specific array designs, deployment methods, and seed cultivation strategies that will lead to the long-term 
restoration of oil-spill impacted areas of PWS. 

• Objective 3: Conduct a comprehensive landscape analysis by deploying research kelp sites and kelp 
dropper lines to develop commercial farm capacity rating per region. Collect, analyze, and share data 
related to water quality, kelp tissue composition, sea life and other factors that may indicate the viability 
of a site for commercial kelp farms. 

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. 

We will conduct essential ongoing industry research through seven test-line sites and in the kelp nursery.  

The kelp farm research test sites are located in Nelson Bay, Simpson Bay, Sheep Bay, Port Gravina, Tatitlek 
Village region (Port Fidalgo), Latouche Island, and Foxfarm Island. These test sites are contiguous with small to 
mid-range, independent, and Native village farm locations. State and federal permits have been issued for 
setting anchors, chains, lines and buoys. Each research site currently has four cement anchors and 24 buoys that 
support three, 100-foot grow lines suspended seven feet below the water surface. Each grow line hosts different 
species of kelp (sugar, bull, or ribbon kelp) aimed at determining whether and how well the kelp species will 
grow at that site and/or in that region. To better understand the impacts on habitat and water quality, as well as 
develop restorative, sustainable array designs, we seek to expand these sites to 16, 400ft arrays. This mimics a 
farm array, providing more targeted research and development to future farmers as well as increase the impact 
and sample size for water quality impact and data analysis. 

Test sites will continue to develop conservation-promoting farming techniques and provide critical data to 
support restoration efforts. In particular, test sites will determine how we expand the APMI kelp nursery and 
prepare the CKSN for timely delivery of kelp seed for PWS kelp farms from 2022 to 2025, with videography, 
analysis and reporting concluding in 2026. As nursery capacity expands, we will modify permits to expand the 
arrays and test new anchors or designs, to better inform future farmers. 

http://www.evostc.state.ak.us/index.cfm?FA=policies.home
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The project will deliver cultured seed to the seven expanded test sites, and more than a dozen kelp farms 
comprised of independent farmers and Native Alaskan Tribes who are starting family-owned and commercial 
kelp farms over the next five years. The project will train these farmers in conservation-promoting practices and 
provide them with ongoing monitoring assistance and data collection.  

The kelp nursery at APMI is key to the project’s success as a conduit for ongoing mariculture research and for 
native seed stock production. Access to native seed stock (essential for maintaining the integrity and restoring 
marine ecosystems) is the bottleneck to the kelp mariculture industry in Alaska and is fundamental to 
establishing kelp mariculture in PWS. Currently, the small CKSN maintains the only nursery for kelp or seaweeds 
in the immediate region; there are only two seed nurseries in the state: in Ketchikan and on Kodiak Island. CKSN 
is permitted by the State of Alaska for seaweed cultivation activities and is near PWS.  

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.    

Upon recommendations from reviewers and our scientific partners, we have concluded that we cannot 
accomplish a defensible research design given the numerous environmental factors and inability to conduct 
controlled experiments. We will continue to collect and analyze water and tissue samples to further develop our 
test site datasets with the aim of informing practical application for future farmers. Carbon levels in tissue 
samples could inform farmers about the capacity of their farm site and the stage of development of the plants 
when sampled. Nitrogen testing of the water and tissue could inform farmers of nutrient dense locations and 
areas that can support larger farms. Temperature readings in the spring could inform farmers when to expect 
biofouling to begin and ideal harvest times. Salinity readings can let farmers know if there are significant fresh 
water mixing at their sites and if they should sink their arrays deeper to prevent blistering of their kelp. 

Water quality data at each of the research test sites will be collected throughout the growing period from 
December – May of each year and made available to the public in the Summer, beginning FY23 and each 
subsequent year. Water parameters measured include salinity, Ph, turbidity, dissolved oxygen, flow rates, and 
nutrients.. Kelp grown will also be tested each year for carbon, nitrogen, and heavy metals. 

The exact number of plants per test line will vary depending on how well and evenly the sorus settles on the 
seed spools in the nursery, however on a 100ft line there will assuredly be over 1000 plants per line, allowing for 
a variety of sampling to occur at each site. For the carbon and nitrogen sampling directed by Dr. Schery Umanzor 
we collect 5 tissue samples per line at different intervals. 
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Ribbon and Sugar kelp plants are primarily made of “blades” with small stipes and holdfasts at the base of each 
plant. Blade tissue sampling of these species is considered represented by the plant (weight and size 
measurements are also provided at the time of sampling). Bull kelp has a long stipe, pneumatocyst, and blade. 
Testing this species is in the early phases and we will defer to best practices laid out by Dr. Umanzor. Carbon 
stored in the plants is low during much of the life cycle as it is being used for its astonishingly fast development. 
It is not until the peak growing period tapers off that excess carbon begins to be stored in the tissue. These 
samples are most useful in determining whether the kelp has past that peak and is ready for harvest. 

• Our permit requires us to monitor each site 2x per month. During each site visit we will record the 
following water quality indicators and anecdotal specific sea life observations. We will also report on any 
entanglement issues. The primary goal of developing conservation promoting array is to limit any 
negative environmental impacts of kelp arrays. Indicators of water quality (salinity, temperature, 
oxygen dissolution, nutrient availability, pH) Data collection will be performed 120, 90, 60, and 30 days 
prior to harvest and at harvest. We will provide samples to specialists to investigate acidification, 
carbon, and nitrogen relationships.  

• Progress in kelp out-growth and performance, carbon capture of kelp blades (as shown in ton yields 
from seed lines and time-until-maturity) Test line crew will monitor from the time of deployment until 
harvest. Samples will be sent to APMI and UAF laboratories for chemical analysis. 

• Observational recordings of sea life diversity. A full marine life inventory is beyond the scope of this 
program. However, our aquaculture specialists and collaborating Native fishermen will monitor marine 
life species in the kelp beds, per permitting requirements. Herring and other spawn on the kelp species 
will be left in place and not harvested. We maintain a logbook for observations that will track date, site, 
time, species, amount, and other indicators useful for future comparisons. Observations will be made 
both underwater and from the boat. 

Dr. Schery Umanzor, research scientist at the College of Fisheries and Science in Juneau, Alaska, is a collaborator 
in data management related to the marine ecology of the kelp areas. She will advise the Native Conservancy 
monitoring team on data collection and observation.  

Measuring project success 

Overall, the project will be measured against the outcome we seek: 2000 permitted acres of a recovering 
ecosystem capable of producing 30 million pounds of kelp annually through 100 Native-owned kelp farms 

In terms of growing a sustainable kelp industry, success will be measured in terms of: 

1. Success rate of nursery seed lines used in native kelp cultivation, from the current 30-percent 
successful cultivation of seed line spools and three native species cultivated to more than 60-percent 
successful cultivation of seedling spools. 

• Success in the nursery will be measured by number of spools successfully inoculated and 
quality of growth on spools. Spools will be rated on a scale between 1-5, from no-
growth to evenly and fully settled spools. 
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4. Successful increased capacity is threefold: 1) CKSN and APMI nurseries fully scaled with equipment, 
meaning the space is maximized with number of racks and tanks. This is 12 operation tanks for the CKSN 
and 30 for APMI. 2) Sufficient staff and interns are recruited and trained to operate both nurseries. 3) 
New nursery methods are tested (such as direct seeding) to begin developing alternatives to the labor-
intensive seed spool and tank method. This is crucial to meet the predicted demand in the coming years. 
Improved capacity to support sustainable kelp farming in the spill-affected PWS regions as measured 
by the amount of seed lines produced and the number of Native or fisherman-owned farms established.  

5. Sustainable, site specific low-impact kelp farm arrays designed for the seven research test sites, 
ensuring arrays and anchors cause little to no impact on sea life and community use. Developing site 
specific designs to account for heavy currents and weather, steep slopes, low nutrients and more. 
Developing species-specific designs, particularly for bull kelp, experimenting with increasing the depth of 
submerged grow lines to reduce temperature and light for bull kelp seedlings, and width between lines 
to allow for more nutrient flow and less entanglement issues. 

6. Increased kelp production of three species on the research test sites, successfully growing up to 5lbs/ft 
of sugar kelp, bull kelp, and ribbon kelp. Identification of ideal harvest timing and conditions. 

7. PWS Fully Mapped for Suitable Commercial Kelp Farming Sites, providing key data to future farmers on 
ideal locations for their farm sites and species-specific regions noted. 

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).  

The study area is within the Spill Area.  

The research test sites aim to study 7 unique ecological regions with the spill zone, namely Nelson Bay, Simpson 
Bay, Sheep Bay, Port Gravina, Tatitlek Village region (Port Fidalgo), Latouche Island, and Foxfarm Island. The 
sites were chosen based on the proximity to Native villages, therefore increasing the practical relevancy of the 
data and information produced from this study. In addition, each site presents unique challenges of exposure, 
water quality, ocean floor topography, currents and more. Each kelp array will be required to adapt to site 
specific challenges and will provide a comprehensive analysis on a variety of designs and methods of restorative 
kelp farming. 

https://evostc.state.ak.us/oil-spill-facts/spill-map/
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Research test site locations noted in red, Chugach Regional Resources Commission Tribes listed. 

While the Prince William Sound region lacks a formal Borough boundary, it is generally agreed to cover an 
expanse of 20,000 square miles of marine waters surrounded in large part by the Chugach National Forest in 
Southcentral Alaska. Land ownership patterns reflect those throughout Alaska: “The federal government is the 
dominant majority landowner, followed by state lands, Alaska Native corporations, municipal lands, and other 
private lands'' (PWSEDD Sound Opportunities CEDS, 2019 Update). Total regional population across the five 
main communities of Chenega, Tatitlek, Whittier, Valdez, and Cordova have a population of 6,654. Prince 
William Sound represents the northernmost extent of the coastal temperate rainforest in the Pacific Northwest, 
contributing to thriving salmon fisheries (subsistence, sport, and commercial), critical migratory bird and 
waterfowl habitat, and vast recreational opportunities for visitors and residents. These Native communities 
bring significant traditional knowledge of the native kelp, which they have long harvested.   

A number of environmental factors drive marine ecosystems and thus affect the recovery of species and 
ecosystem services injured by the 1989 Exxon Valdez oil spill. These include currents, water temperature, salinity 
(salt content of the ocean tempered by fresh water from rivers and runoff from the land), concentrations of 
dissolved oxygen, nutrients, and chlorophyll; and the phytoplankton and zooplankton communities that are at 
the base of marine food webs. Water temperatures and salinities vary within the ocean water column as water 
masses become seasonally stratified or mixed by winds and currents. 

This is a remote region, with travel largely limited to small aircraft, charter aircraft, and boat travel, with 
seasonal Alaska marine highway service. Travel by boat is the primary means of transportation and shipping in 
the region, and the infrastructure in the communities mentioned above reflects that. Prince William Sound 
includes three port communities and four Alaska Native villages spread out along the rim. Two of the five towns 
and villages have road access (Valdez and Whittier), the other three are accessible by air or by boat only 
(Cordova, Chenega, and Tatitlek). The largest community, Valdez, has a population of approximately 4,000 
people, while the smallest community of Chenega has a population of 60. Direct Alaska Native beneficiaries of 
this proposal include the Tatitlek Village IRA Council, the Native Village of Eyak (Cordova), Chenega IRA Council, 
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Qutekcak Native Tribe (Seward), and the Valdez Native Tribe. These people, known as Alutiiq, or Sugpiaq, are a 
southern coastal people of Alaska. 

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. 

These organizations are aware that we are submitting this application although no formal partnership has been 
established. Whereas we value the work of both Centers of Excellence, these two organizations are not 
mariculture-focused nor are they as versed in the mariculture industry as CRRC’s APMI and the Native 
Conservancy. Partnering with Centers of Excellence on this project would simply be for administrative purposes 
which is not needed. Our organization manages equal amounts of federal and non-federal funding, as you will 
see in the supplemental information packet, and did not see any benefit to adding another fiscal layer to the 
project. 

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.).  

 

Environmental Drivers Component 

None 

Pelagic Monitoring Component 

None 

Nearshore Monitoring Component 

21200127 in collaboration with 20120114 - Gulf Watch Ocean Acidification Sampling  

Chugach Regional Resources Commission received EVOSTC funding to continue APMI’s Ocean Acidification 
research and include the samples within its Gulf Watch Program. There is a natural information sharing 
relationship between this program and our mariculture research proposal. All water quality samples, and 
analysis will be included in APMI’s ongoing research and shared with Gulf Watch Alaska.    

Lingering Oil Monitoring Component 

None 

Herring Research and Monitoring component 

None 

Synthesis and Modeling Component 
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None 

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. 

We are removing the environmental research designs from this proposal. Anecdotal data collected bimonthly at 
each site can be made available to a central data management organization, if accepted. 

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. 

None 

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 complements the “Social, cultural and economic assessment of kelp mariculture opportunities for 
coastal villages within the EVOS spill zone” proposal from Alaska Conservation Foundation in partnership with 
GreenWave, Chugach Regional Resources Commission, and Native Conservancy to create a GIS & Story Map of 
historic cultural seaweed harvest sites by various communities throughout the Prince William Sound. The data 
collected in this proposal on wild kelp forests will be shared to help inform how kelp forests have changed over 
time. Additionally, The Listening Tour survey of Native communities aims to provide information on the history, 
needs and wants for our Native villages around mariculture farming. The two nurseries in this proposal aim to 
provide kelp seed for future Native farmers supported in the listening tour, and the research kelp test sites will 
help inform future Native farmers to determine the best sites to farm and the best methods for low-impact 
restorative farming. 

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. 

None 

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.  

https://evostc.state.ak.us/restoration-projects/project-search/hrm-program-modeling-and-stock-assessment-of-pws-herring-20120111-c/
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CRRC has held meetings with Mr. Doug Vincent-Lang, Acting Commissioner, Alaska Dept. 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 inclusion of 
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. 

The proposed project is a collaboration between two Alaska Native owned and/or led organizations: Chugach 
Regional Resource Commission (CRRC) and the Native Conservancy. 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, Local Cultural Coordinators in each of the seven communities.  

As the goal of this project is to develop Alaska Native-led and owned kelp farms in the Spill Area, outreach, 
education, infrastructure and collaboration is inherent. 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) 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 the 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 placenames 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. 

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. 

• Objective 1: Scale the infrastructure to increase the production capacity of the Alutiiq Pride Marine 
Institute and Community Kelp Seed Nurseries to meet projected kelp seed string demands of the region. 
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o The APMI seed nursery is scaled to 7500sq. The plans are for this to be fully operational and able 
to increase production to meet the demand for conservation-promoting cultivation of seed lines. 

o The CKSN seed nursery is scaled to full capacity. This auxiliary nursery will be working at scale to 
produce kelp lines and monitor conditions from the test lines. 

o CKSN water delivery and kelp cultivation systems improved. The delivery of a constant stream of 
filtered sea water and the incorporation of lessons learned in seed cultivation will improve nursery 
success rate.  

o New sori cultivation methods tested. Initial success was reached with two out of three cultivated 
species locally sourced from test lines. Adapting lessons in sori cultivation will improve the 
capacity of the nursery to focus on resilient indigenous kelp species.  

o Nursery development report produced & shared. It is important to document and share lessons 
learned in kelp nursery development from results of over 610,000 feet of test line over the five 
years of this project. 

• Objective 2: Develop effective, affordable, and sustainable practices for Native kelp farming through 
specific array designs, deployment methods, and seed cultivation strategies that will lead to the long-term 
restoration of oil-spill impacted areas of PWS. 

o 7 Research test sites expanded, and new arrays tested. Refining array build, deployment, out 
planting & monitoring is crucial to the efficacy of kelp farming. Incorporating lessons learned and 
new technology to streamline infrastructure and operations to better inform future farmers and 
expand the regional restorative impact of the sites on local ecology. 

o Informational Videos produced and shared. Visual documentation of all components of Alaska 
restorative kelp farming aimed to help answer the main questions of future Native kelp farmers. 

• Objective 3: Conduct a comprehensive landscape analysis by deploying research kelp sites and kelp 
dropper lines to develop commercial farm capacity rating per region. Collect, analyze, and share data 
related to water quality, kelp tissue composition, sea life and other factors that may indicate the viability 
of a site for commercial kelp farms. 

o Deploy Dropper Lines in Promising Bays and Passages. Identify promising regions and sites for 
commercial kelp farms and deploy single dropper seeded lines to determine the viability of a site 
and the ideal depth for grow lines. 

o Annual test site data compiled in database. Water quality and tissue samples will be collected 
and analyzed to provide applied insights to future farmers about suitability of sites and best 
practices for out planting and harvest. This data will be managed by Schery Umanzor of the 
University of Alaska, Fairbanks, shared with university researchers and be made available to the 
Gulf Watch Alaska program to consider the interrelation between kelp and other species. 
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o Public report on data analyses produced and shared.  A comprehensive landscape analysis rating 
sites for suitability for kelp farming based on key parameters including nutrients, current, salinity, 
temperature, marine corridors, and more. 

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. 

Project milestone and task progress by fiscal year and quarter, beginning February 1, 2022. C = completed, X = 
planned or not completed. Fiscal Year Quarters: 1= Feb. 1-April 30; 2= May 1-July 31; 3= Aug. 1-Oct. 31; 4= Nov. 
1-Jan 31. *Annual review and reporting policy will be discussed at the January 2020 Council meeting. Any 
changes will be posted on the website. 
 
Objective 1: Scale the infrastructure to increase the production capacity of the Alutiiq Pride Marine Institute and 
Community Kelp Seed Nurseries to meet projected kelp seed string demands of the region. 

 

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: Produce Seed line       X C      X  C       X C       X C          

Collect seed 
 

X C 
 

  X C      X C      X C     
  

  

Operate nursery at full capacity    X  X X    X  X  X    X  X  X    X  X  X    
   

Seed development research X X X X X X X X X X X X X X X X 
    

Milestone: Nurseries expanded 
to 7500sq ft & constant 
seawater filtration deployed 

                                        

Build physical infrastructure 
APSH 

X X 
  

X C 
              

Install automatic seawater 
filtration for CKSN  

        
X X C 

         

Milestone: Wild kelp forests 
mapped 
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Mapping wild kelp forests in 
region 

 
X C 

                 

Monitoring wild kelp forests 
     

X X 
  

X X 
  

X X 
     

Milestone: Lessons learned 
report 

 
                                      

Produce report on methods of 
nursery development  

                              X C       

Reporting                                         

*Annual reports       X C     X C     X C     
  

      

FY work plan     X C     X C     X C     X C         

Final report                               X C       

Deliverables                                         

APSH scaled to 7500sq ft         C                                

Field Data Collected & Made 
Available to the Public 

    X C   X C   X C   X C   

CKSN seed nursery scaled                 C                       

Systems improved 
            

C 
       

New sori cultivation methods 
tested 

                    

Nursery development report 
produced & shared 

                
C 

   

Creation of informational 
videos of sorus collection & 
seed development 

            X X X X X X C  
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Objective 2: Develop effective, affordable, and sustainable practices for Native kelp farming through specific 
array designs, deployment methods, and seed cultivation strategies that will lead to the long-term restoration of 
oil-spill impacted areas of PWS. 

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: Baseline data recorded 
at all sites 

C                                        

Milestone: Ecosystem friendly 
designs tested and added 

    
                                

Test two new anchor types: 600-lb 
Danforth & 400-lb Dormors  

    X  C                                 

Expand and deploy grow lines (10 - 
7200ft, 16-11200ft) 

 
X C 

  
X C 

  
X C 

  
X C 

     

Harvest & analyze kelp at test sites 
   

X C 
  

X C 
  

X C 
  

X C 
   

Launch a Bull-kelp only test site    X  C                                    

Site monitoring & data collection X X X X X X X X X X X X X X X X 
    

Reporting                                         

*Annual reports       X C     X C     X C     
  

      

FY work plan     X  C     X C     X C     X C         

Final report                               X C       

Deliverables                                         

Annual test site data X X X X C X X X C X X X C X X X C       

Public report on Analyses & data                              X  X  C       

Creation of informational videos of 
restorative farming arrays, 
deployment, and harvest 

            X X X X X X C  
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Objective 3: Conduct a comprehensive landscape analysis by deploying research kelp sites and kelp dropper 
lines to develop commercial farm capacity rating per region. Collect, analyze, and share data related to water 
quality, kelp tissue composition, sea life and other factors that may indicate the viability of a site for commercial 
kelp farms. 

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: Promising commercial 
farm sites identified 

C                                        

Milestone: Single seeded dropper 
lines deployed in identified sites 

   C    C    C    C     

Milestone: Water quality and 
tissue sample data recorded at all 
sites, throughout grow season 

   
X  X     X   C      X C       X C        

Site monitoring & data collection X X X X X X X X X X X X X X X X 
    

Reporting                                         

*Annual reports       X C     X C     X C     
  

      

FY work plan     X  C     X C     X C     X C         

Final report                               X C       

Deliverables                                         

Annual test site data X X X X C X X X C X X X C X X X C       

Public report on data, site ratings 
and recommendations 

                            X  X  C       
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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). 

 

 

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 

CRRC - 
$300,000 

NC - $200,000 

CRRC - $25,000 
NC - $50,000 

CRRC - $25,000 
NC - $50,000 

CRRC - $25,000 
NC - $25,000  $700,000 

FY27 FY28 FY29 FY30 FY31 FY27-31 Total 

      

FY22-31 Total  

 
The Chugach Regional Resources Commission and Native Conservancy commit to providing $700,000 over four 
years of supplemental funding to this initiative. Please see Letters of Support from each organization in the 
supplemental information packets (Annex 4 in each), confirming this commitment to provide additional funding. 
Native Conservancy has already invested $300,000 to launch the year one pilots of the CKSN kelp nurseries as 
well as the 7 kelp research test sites in 2020-2021.  

Budget Category: Proposed Proposed Proposed Proposed Proposed 5- YR TOTAL ACTUAL
FY 22 FY 23 FY 24 FY 25 FY 26 PROPOSED CUMULATIVE

$218,268 $218,268 $218,268 $218,268 $61,652 $934,725
$11,050 $11,050 $11,050 $11,050 $2,550 $46,750

$254,410 $209,810 $189,810 $214,810 $34,432 $903,272
$107,449 $30,707 $30,707 $30,707 $0 $199,570
$26,900 $0 $0 $0 $0 $26,900

Indirect Costs Rate = 20% $123,615 $93,967 $89,967 $94,967 $19,727 $422,243

$741,693 $563,802 $539,802 $569,802 $118,361 $2,533,460

$66,752 $50,742 $48,582 $51,282 $10,652 $228,011 N/A

$808,445 $614,545 $588,385 $621,085 $129,013 $2,761,472

$500,000 $75,000 $75,000 $50,000 $700,000

General Administration (9% of subtotal)

PROJECT TOTAL

Other Resources (In-Kind Funds)

Commodities
Equipment

SUBTOTAL

Personnel
Travel
Contractual
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CRRC has invested over $100,000 in 2020-2021 to build and operate the kelp nursery pilot in APMI and facilitate 
GreenWave nursery trainings to key personnel. One existing award will be provided as a match for the proposed 
project. These are currently funding the establishment of the kelp program and will provide for materials and 
limited sample analysis through FY22. 

Bureau of Indian Affairs: “P.L. 638 Funding” 
Award period: September 30, 2021-September 29, 2022 
Award amount: FY21: $100,00 
This award provides funding for natural resource projects in the region at the discretion of CRRC. The CRRC 
Board of Directors has committed a portion of the organization’s base P.L. 638 funding to further the kelp 
mariculture industry in the region.  
 
9. LITERATURE CITED 

Provide literature cited in the proposal. 
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2021, 2019 Update. Produced by Prince William Sound Economic Development District: 610 East Fifth 
Avenue, Suite 104a, Anchorage, Alaska 99501.  

Stekoll, Michael S., The Seaweed Resource of Alaska. Botanica Marina, v62, issue 3. 
Steineck, R.S., et al. 2002. Kelp Forest Ecosystems: Biodiversity, Stability, Resilience and Future.  v29, 

Environmental Conservation. 
Webb, R.M., Silverman-Roati K., and Gerrard, M.B. 2021. Removing Carbon Dioxide Through Ocean Alkalinity 

Enhancement and Seaweed Cultivation: Legal Challenges and Opportunities. Sabin Center for Climate 
Law, Columbia Law School. 

Vischa W., et al. Environmental Impact of Kelp (Saccharina latissima) Aquaculture. v155, June 2020, Marine 
Pollution Bulletin. 
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World Bank Group. Seaweed Aquaculture for Food Security, Income Generation, and Environmental 

Health,2016. 
 

https://gulfwatchalaska.org/monitoring/
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10. PROJECT PERSONNEL 

The CV’s of all Principal Investigators and other senior personnel involved in the proposal must be provided. Each 
resume is limited to two consecutively numbered pages and must include the following information:  

• A list of professional and academic credentials, mailing address, and other contact information (including e-
mail address) 

• A list of up to 10 of your most recent publications most closely related to the proposed project and up to five 
other significant publications. Do not include additional lists of publications, lectures, etc. 

• A list of all persons (including their organizational affiliations) in alphabetical order with whom you have 
collaborated on a project or publication within the last four years. If there have been no collaborators, this 
should be indicated. 

See following pages for CVs of primary project personal: 

• Willow Hetrick-Price, Executive Director, Chugach Regional Resources Commission  

• Jeff Hetrick, Mariculture Director Project Manager, Chugach Regional Resources Commission’s Alutiiq Pride 
Marine Institute 

• Dune Lankard, Founder and President, Native Conservancy 

• Dr. Schery Umanzor, Marine Ecology specialist at the University of Alaska in Juneau 
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11. SUGGESTED REVIEWERS (for new project proposals only) 

Please identify person(s) not associated with individuals or institutions submitting this proposal, but with sufficient 
expertise and credentials to review the proposal in an unbiased and objective manner. Full contact information is 
required for a minimum of 5 people. These individuals may be asked to conduct a peer review of your proposal. It 
is suggested that you contact your proposed reviewers to confirm that they are willing to provide a review. Peer 
review may also be conducted by others not identified here.   

 
Bren Smith  
Executive Director, Greenwave 
315 Front Street 
New Haven, CT 06513 
Phone: (203) 654-9690 
bren@greenwave.org 
 
Sam Rabung  
Director of Division of Fishery Services, ADF&G 
Phone: (907) 465-6100 
samuel.rabung@alaska.gov 
 
Julie Decker (AFDF) 
Executive Director, Alaska Fisheries Development 
Foundation 
P.O. Box 2223 
Wrangell, AK  99929 
Phone: (907) 276-7315 
jdecker@afdf.org 
 
Tamsen Peeples 
Kelp Aquaculture & Hatchery Specialist 
Kodiak, Alaska 
Phone: (907) 723-1256 
tamsen.peeples@gmail.com 

 
Bobbi Hudson  
Executive Director, Pacific Shellfish Institute 
1206 State Ave NE 
Olympia, WA, 98506 
Phone: (360) 754-2741 
bobbi@pacshell.org 
 
Meg Chadsey  
Washington Sea Grant 
3716 Brooklyn Ave. NE 
Seattle, WA 98105 
Phone: (206) 616.1538 
mchadsey@uw.edu 
 
Beau Perry 
Blue Evolution 
7250 Redwood Blvd #300, Novato, CA 94945 
Phone: (650) 714-5540 
beau@blueevolution.com 
 
 
 
 
 

 
 
 

 

mailto:bren@greenwave.org
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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) water 
samples from each of the research test sites during the growing period (December – May), 
including salinity, Ph, turbidity, dissolved oxygen, flow rates, nutrients, and acidification, ii) 
chemical analyses of kelp out-growth, including carbon, nitrogen, and heavy metals tested 
annually, and iii) observations and abundance of marine life residing within kelp beds (including 
date, site, time, species, amount, and other indicators useful for future comparisons). 
 
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. As such, 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 
• Sounds: WAVE, AIFF, MP3, MXF 
• Statistics: ASCII, DTA, POR, SAS, SAV 

https://evostc.state.ak.us/policies-procedures/data-management-procedures/


• 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, all monitoring data from this 
project will be transfer as they become available to the Research Workspace. These data shall be 
replaced in the Research Workspace with QA/QC’d and metadata when available and no later 
than 1 year after collection, after which they will be made publicly available through the GOA 
data portal. The Research Workspace is the gateway for PIs to elect and publish data and 
metadata to the GOA data portal. The exception is for process studies which are research-
oriented in nature and do not have annual timeseries data. Process studies require data and 
metadata to be made publicly available through the GOA data portal by the end of the project 
term. 
 
Data Storage, Preservation, and Archiving: 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 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. 

https://researchworkspace.com/u/Biadias
https://researchworkspace.com/u/Biadias
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