
Maine Seaweed Exchange, LLC   
Certificate in Sustainable Marine Seaweed Farming 

Significance of and perspective for a sustainable Marine Seaweed Farmer Certification: 
Aquaculture is an increasingly integral source of safe, nutritious, and sustainable food for 

consumers worldwide. Increases in demand for aquaculture products, food security 

considerations, and job creation highlight the need for increased focus on workforce 

development. In New England, aquaculture production has tripled in the past decade with the 

industry having difficulty finding skilled labor. 

Seaweeds represent an ecologically and economically significant marine resource with great 
potential for growth. Seaweeds are a group of diverse species of marine macroalgae with a 
wide range of applications in human food, animal feed, fertilizers, cosmetics, medical, 
pharmaceutical, fuel, and manufacturing industries, as well as provide ecosystem services in 
the form of nutrient bioextraction (Rose et al, 2015), wastewater management, integrated 
aquaculture (Chopin et al., 2001), and ecosystem restoration. The global commercial seaweed 
market was valued at $10.31 billion in 2015 and is expected to grow to $22.13 billion by 2024 
with increased demand in food, pharmaceutical, and agricultural markets, with human 
consumption emerging as the leading application segment (Grand View Research, 2016). A 
growing recognition of seaweeds as healthy “superfoods” (Holdt and Kraan, 2011) is driving 
increased consumption in Western countries, with US sales of seaweed snacks alone valued at 
$240 million in 2014 (Mellentin, 2015). Unprecedented growth in organic (2014 estimated sales 
in organic food and drink sales $80 billion globally (Willer & Lernoud, 2016), and sustainable 
(estimated 2015 global value of sustainably certified seafood $11.5 billion (Potts et al, 2016) 
creates market opportunity for new sustainably farmed organic and conventional seaweed 
products. 

According to the World Bank (Fish to 2030, 2013), aquaculture in North America is expected to 
growth by 40% from 2010 to 2030. Globally, aquaculture production must double by 2030 to 
keep pace with demand and, in most countries, the industry already struggles with an 
insufficient number of trained workers. In 2014, the U.S. National Science and Technology 
Council’s Interagency Working Group on Aquaculture targeted the creation of a skilled 
workforce as a strategic priority. Specifically, they called for new teaching tools and 
technologies that enhance and stimulate aquaculture education and training, as well as the 
development of ways to address issues associated with environment oceanic changes. 

The potential for sea vegetable aquaculture in the United States and particularly New England 
is immense. New England has a marine fisheries heritage that is changing with a changing 
ocean. A once diverse seafood industry has declined by almost 70% in the last 20 years, 
creating a dominant fishing industry that is dangerously dependent on species that are sensitive 
to ocean warming, disease, and stress (Steneck et al, 2011). A new domestic seaweed 
aquaculture industry could contribute to our marine heritage by providing new opportunities for 
diversification in the fishing communities and supporting the working waterfront. Seaweed 
aquaculture requires a relatively low start up investment, and has a winter growing season from 
fall to 



spring, opposite the traditional fisheries and tourist seasons, making it an attractive option for 
economic diversification for lobster fisherman, ground fishermen, shellfish farmers, or others 
interested in seafood production. Seaweed aquaculture is a sustainable and environmentally 
responsible form of food production, requiring no fresh water, fertilizers, pesticides, herbicides, 
or arable land, and very little fossil fuel, and can be organically certified through certifiers such 
as the Maine Organic Farmers and Gardeners Association (MOFGA). 

New England (and certain areas of the west coast) is particularly well-suited for seaweed 
aquaculture, with its clean, cold, long and varied coastline, strong regional brands, existing 
working waterfront infrastructure, and traditional fishing communities. New England has been a 
leader in the development of seaweed aquaculture through strong research, industry, and 
organizational collaborations (Redmond, 2016). Investments in research, development, and 
extension have led to the development of seaweed educational programs, new farmer training 
programs (Score, 2016), research and educational nurseries, research projects, and new crops, 
gear, and products (Schmitt, 2016). However, research and development efforts without 
commercialization will not aid in the growth of this new industry. All of the disparate parts need 
to come together as an integrated whole system to support the development of a wide array of 
producers, processors, and products to bring the new crops to market. In order to build a new 
seaweed aquaculture industry, it is essential to develop farming, processing, and market 
infrastructure through a facilitated collaboration that will align efforts, identify and connect 
existing infrastructure, expertise, and resources, and identify and build the required 
infrastructure to process and market the crops, build the New England seaweed brand, and 
support new economic development throughout the region. This can only happen with a well-
trained and knowledgeable workforce conversant in aquaculture, and particularly seaweed 
aquaculture. 

Certification in this field enables individuals to quickly gain basic knowledge for entry into the 
workforce. It also provides professional development options for individuals seeking to change 
positions, retrain for a new career, and especially for international workforce development. To 
obtain U.S. institution credentials in a rapidly growing sector of the global economy. 

Individual Modules (all 13 required for certificate) 

Program Requirements: 

 13- One Day Modules- Zoom, $475 per session ($275 to audit)

 1- ¾ Day in Person Site Visit- $775 (1 person) $475 per person (2-4 persons)

Optional: 

 Farm Volunteer Opportunities

 In Depth Sessions- $1,800 per day or $295 per hour

Note: Due to Covid-19 all sessions are remote, except as noted. 

USEA-NC 101, MODULE 1. Seaweed Farming: Introduction and Basics (2 in-person 
days) Experiential Learning Location: Gouldsboro, Maine--includes on water session. 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
Online Content:  



1. Review global seaweed industry and growing methods;

2. Review domestic industry and opportunities/challenges;

3. Discuss different species and growing attributes, product applications;

4. Overview of seaweed aquaculture including: life cycle algae, farm design, farming

methods;

5. Discuss sites and regional growing areas;

6. Overview of products and markets;

In-Person Content: Visit to active farms, review of operations at sites including production 
components, hands-on experience with site location specs, regional infrastructure, and business 
markets. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit discussion thread regarding foundational 
understanding of general operations. 

Technology to be used: Blackboard Learn and Blackboard Mobile App including on-line badge 
completion 

USEA-NC 102, MODULE 2: Seaweed Farming 102: Business Planning 
Experiential Learning Location: Depending on cohort. Gouldsboro, Maine. 2 days 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Introduction
a. Seaweed Business as a Business

2. Business Planning
a. Business Plan

i. Scope
ii. Goals

b. Investor Decks
c. Funding Sources

i. Grants
ii. Loans
iii. Venture Capital
iv. Angel Investors- Friends and Family
v. Crowdfunding

3. Form Of Business
a. Employees/Contractor/Self Employed
b. Sole Proprietorship
c. Partnership
d. Limited Liability Company
e. Corporation
f. Entity Name Search/Use
g. Filings- FEIN, Formation Documents
h. Operating Agreements

4. Personal Liability
5. Company Credit
6. Tax Issues/Accounting

a. Entity



b. Sales And Use Tax
c. Employment/Self Employment Taxes
d. Business Expenses/Office Expense/Capital Expenses
e. Basic Accounting

i. Chart of Accounts
ii. Quickbooks

f. Record Keeping-Grants

In-Person Content: Visit to active farms, business development professionals, review of 
organization business plans, discussion of funding structures and funders, practical experience 
with budgeting and accounting, meeting with insurance and liability professionals. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise in accounting. 

USEA-NC 103, MODULE 3: Regulation and Compliance 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Regulatory Compliance
a. Licensing
b. Zoning
c. Unfair And Deceptive Practices
d. Consents/Waivers
e. Leases/Licenses

i. Standard Lease- $100/acre; $1,500 application; Bond; Reporting
ii. Harvester License/Dealer License

f. Regulations-DMR, FDA, ISSC, Army Corp., Coast Guard, HACCP
g. FDA/USDA/State/Local

2. Business Related Issues
a. Insurance

i. USDA Farm Insurance
ii. Liability
iii. Boats
iv. Workers Comp/Jones Act
v. Health

b. Advertising/Marketing
c. Website
d. Social Networking/Media: Facebook, Twitter, Linkedin
e. Public Relations
f. Networking
g. IP- Intellectual Property
h. Productivity Tools

3. Potential Market Opportunities
a. Work With Distributors/Dealers/Exchange
b. Own Products
c. Consulting Practice
d. Education/Articles/Seminars



In-Person Content: Visit to active farms, meeting with marketing professionals, meetings with 
regulators and discussion of regulatory frameworks, discussion with business leaders on 
experiences with regulatory, marketing, etc organizations and best practices for business 
initiation and market growth. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit discussion thread regarding personal 
business plan development concepts and market studies. 

USE-NC 104, MODULE 4. Site Selection and Permitting 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Deep dive into permitting applications for Maine, Massachusetts, and other states based

on cohort interest.

2. Use Google Earth and nautical charts and other online resources to determine

preliminary site locations;

3. Examine characteristics of a good site, including: currents, tides, bottom topography,

salinity.

4. Discuss how to do onsite surveys, how to locate wild beds, identify access points;

5. Discuss site characteristics that may impact suitability such as being near sewage

discharge pints, conflicts with existing fisheries, determining whether waters are

approved, conditionally approved, or closed;

6. Discuss how site location affects farm layout;

7. Examine and discuss Army Corp of Engineers application and permit requirements;

8. Examine successful and unsuccessful completed permits;

9. Explore how to get approvals and work with regulators, agencies, industry members,

and the public;

10. Discuss community outreach.

In-Person Content: Visit to active farms, shellfish manager/warden offices, hands-on use of 
GIS and geospatial database siting tools and permit applications.  

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on siting farm and application of 
tools and regulatory knowledge. 

USEA-NC 105, MODULE 5. Gear and Gear Placement 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss farm design;

2. DIscuss gear options;

3. Design, build and deploy a sample farm from provided components.



In-Person Content: Visit to active farms, hands-on use of gear types and pros-cons, 
comparison of farm design and impact on grow-out, harvest, and market. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on farm design. 

USEA-NC 106, MODULE 6: Nursery, Seed Selection, and Seeding 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss local genetics and what species will grow in local waters;

2. Examine nursery process, including selecting reproductive tissue, preparing reproductive

tissue for spore release, seeding seed spools, set-up of seeding tanks;

3. Handling and transporting spools.

In-Person Content: Visit to active farms, hands-on work in nursery including tissue preparation, 
seed spooling and seed tank set-up.  

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit discussion on best practices. 

USEA-NC 107, MODULE 7. Tending the Farm 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss the “what” and “when” of seaweed aquaculture including seasonality and growth

cycles;

2. Discuss tending boat design and use;

3. Discuss harvest vessel design and use;

4. Discuss how to check on gear and farm through grow out periods;

5. Examine ways to adjust farm gear to deal with weather, failure, and seaweed growth

qualities;

6. Discuss what you look for and measure to monitor your farm and set benchmarks;

7. Discuss impacts of currents, waves, light at different times of year;

8. Discuss dealing with storms and the use of temp lines to farm enhance structural

integrity;

9. Discuss raising and lower lines to enhance grow out and to accommodate growing

seaweed characteristics (floating, sinking).

10. Draft boat safety plans and how to assure a safe farm and work environment.

In-Person Content: Boat safety training, gear safety, site monitoring technologies and 
applications.  



Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise in plant and harvest planning. 

USEA-NC 108, MODULE 8. Harvest and Post Harvest Handling 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss harvest boat use and operations;

2. Discuss suitable dock facilities, and post harvest handling;

3. Use of technology, remote sensors, drones;

4. Discuss impacts of currents, wind, and waves on harvesting;

5. Discuss drying, packaging and extract manufacture;

6. Discuss trimming, washing, and fouling;

In-Person Content: Harvest boat use, docks, weather and harvesting, technology applications. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise in weather data systems and 
harvest planning. 

USEA-NC 109, MODULE 9. Processing: HACCP 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss food safety and documentation of harvest;

2. Discuss of Hazard Analysis, Critical Control Points and Critical Limits;

3. Discuss Monitoring, Corrective Actions, Verifications;

4. Discuss Record Keeping;

5. Discuss USDA and FDA regulations.

In-Person Content: HACCP certification training, hands-on experience with seafood inspection, 
waste management, reporting. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on seaweed product and develop 
a food safety and HACCP plan for that product. 

USEA-NC 110, MODULE 10. Marketing and Sales 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Discuss product development;

2. Explore product options and challenges/opportunities;



3. Explore distribution channels and requirements;

4. Discuss third party certification, certificates of analysis, labelling regulations;

5. Examine marketing channels;

6. Discuss brands and brand development;

7. Examine requirements for FDA/USDA Organic and other certification and production

requirements as impacts labelling and sales.

In-Person Content: Meeting with marketing professionals, brand development approaches, 
and product certification and labeling approaches. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on branding. 

USEA-NC 111, MODULE 11. Biosecurity 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Examine and discuss two (2) levels of biosecurity:

2. MACRO:  Moving one species to another location. Pests and invasives. Discourage

introducing non-local genetics.

3. MICRO: Control in your own facility, such as pests and cross contamination.

In-Person Content: On-site pest identification and pest control, managing impacts on farm and 
supply chain. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on pest control. 

USEA-NC, 112, MODULE 12. Aquaculture BMPs and BAPs- Ethics 
Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 
On-line Content: 

1. Evaluate available resources to create enhanced product quality and safety;

2. Review all specifics around the technical aspects of best management practices;

3. Third party certifications and how they add value and are required to sell to certain

customers.

In-Person Content: On-site best management practices, techniques for product safety, value-
added certifications. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit discussion on certifications and impact on 
product branding and safety. 

USEA-NC 113, MODULE 13. Integrated Multi-Trophic Aquaculture 



Experiential Learning Location: Gouldsboro, Maine 
Contact Hours (on-line and in-person): 2 online pre, 7 hours in person, 1 contact hours post; 
10 contact hours = 1.0 CEU (continuing education unit) 

On-line Content: 
1. Explore multi-trophic options;

2. Maximizing gear and site utilization through diversified aquaculture;

3. Encourage exploration of new and diverse species on the farm to support sustainable

and restorative practices;

4. Examine specific gear associated with alternate species.

In-Person Content: On-site visits to multi-trophic farms, gear types and management practices. 

Module Completion Requirements: Completion of on-line readings and lectures as evidenced 
by on-line quiz and instruction analytics, participation in on-line discussion, completion of in-
person component and participation in post-site visit exercise on multi-tropic farm design. 





Certificate Pro-Forma 
 

 
 
 
 

FY20 FY21 FY22 FY23 FY24

MSE - Instructional Costs 7,319$          7,612$          7,916$          8,233$          8,562$          

MSE - Marketing 3,000$          3,120$          3,245$          3,375$          3,510$          

MSE - In-Person Instructional Supplies 48,048$        49,970$       51,969$       54,047$       56,209$       

UMB - Online Instructional Design (all modules) - Faculty Expert 3,000$          

UMB - Online Instructional Design (all modules) - Designer (CAPS) 6,000$          

UMB - Student Registration 2,000$          2,080$          2,163$          2,250$          2,340$          

UMB - Online course monitor/tutor 9,000$          9,360$          9,734$          10,124$       10,529$       

UMB - Program Management and Coordination with MSE 2,000$          2,080$          2,163$          2,250$          2,340$          

UMB - Certificate Award 2,000$          2,080$          2,163$          2,250$          2,340$          

Total expense before support and overhead 82,367$        76,302$       79,354$       82,528$       85,829$       

Certficate Fee 17,000$        17,680$       18,387$       19,123$       19,888$       

Certificate Fee if take all 13 modules 15,300$        15,912$       16,548$       17,210$       17,899$       

# students in certificate program 12 12 12 12 12

Total Revenue 183,600$     190,944$     198,582$     206,525$     214,786$     

Surplus/deficit Before Support and Overhead 101,233$     114,642$     119,228$     123,997$     128,957$     

Support and Overhead

CAPS (non-degree/professional development management, MSE payment) (10% expenses) 8,237$          7,630$          7,935$          8,253$          8,583$          

Contingency (16% expenses) 13,179$        12,208$       12,697$       13,204$       13,733$       

MSE expense charge back 58,367$        60,702$       63,130$       65,655$       68,281$       

Total Revenue minus MSE Course Expenses 125,233$     130,242$     135,452$     140,870$     146,505$     

Profit to MSE 62,617$        65,121$       67,726$       70,435$       73,252$       

Total to UMB 62,617$        65,121$       67,726$       70,435$       73,252$       

Total UMB expenses 45,415$        35,438$       36,856$       38,330$       39,863$       

UMB Profit after expenses 17,201$        29,683$       30,870$       32,105$       33,389$       

Revenue

Expense



 
 
 
 
Per Module Pro-Forma 

 

FY20 FY21 FY22 FY23 FY24

MSE - Instructional Costs 563$             586$             609$           633$       659$       

MSE - Marketing 231$             240$             250$           260$       270$       

MSE - In-Person Instructional Supplies 3,696$         3,844$          3,998$       4,157$    4,324$    

UMB - Online Instructional Design (per module) - Faculty Expert 231$             

UMB - Online Instructional Design (per module) - Designer (CAPS) 462$             

UMB - Student Registration 154$             160$             166$           173$       180$       

UMB - Online course monitor/tutor 692$             720$             749$           779$       810$       

UMB - Program Management and Coordination with MSE 154$             160$             166$           173$       180$       

UMB - Certificate Award 154$             160$             167$           173$       180$       

Total expense before support and overhead 6,336$         5,870$          6,104$       6,348$    6,602$    

Module  Fee 1,308$         1,360$          1,415$       1,471$    1,530$    

# students in modular course 12 12 12 12 12

Total Revenue 15,696$       16,324$       16,977$     17,656$ 18,362$ 

Surplus/deficit Before Support and Overhead 9,360$         10,454$       10,872$     11,307$ 11,760$ 

Support and Overhead

CAPS (non-degree/professional development management, MSE payment) (10% expenses) 634$             587$             610$           635$       660$       

Contingency (16% expenses) 1,014$         939$             977$           1,016$    1,056$    

Total Overhead to CAPS 1,647$         1,526$          1,587$       1,651$    1,717$    

MSE expense charge back (course expenses) 4,490$         4,669$          4,856$       5,050$    5,252$    

Total Revenue minus MSE Course Expenses 11,206$       11,654$       12,121$     12,605$ 13,110$ 

Profit to MSE 5,603$         5,827$          6,060$       6,303$    6,555$    

Total to UMB 5,603$         5,827$          6,060$       6,303$    6,555$    

Total UMB expenses 3,340$         2,566$          2,669$       2,775$    2,886$    

UMB Profit after expenses 2,263$         3,261$          3,392$       3,527$    3,668$    

EXPENSE

REVENUE




