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Installing an electronic monitoring system camera on a commercial fish-
ing vessel in Pt. Judith, RI. Photo: NOAA Fisheries
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Pelagic longline commercial fishing vessel in Honolulu, HI. Photo: NOAA Fisheries



Overview of Electronic Monitoring and National 
Workshops

Background on Electronic Monitoring
Fisheries in the United States and around the world are increasingly using electronic monitoring to improve the 
timeliness, quality, cost-effectiveness, and accessibility of fisheries-dependent data collection by incorporating 
cameras, gear sensors, global positioning systems (GPS) and electronic reporting into commercial fishing operations. 
NOAA Fisheries works with regional fishery management councils, interstate fisheries commissions, fishermen, and a 
diverse group of other stakeholders to develop and implement electronic monitoring, which can be used for a variety 
of conservation and management activities such as improving catch information for stock assessments, monitoring 
quotas, protected species bycatch, and monitoring compliance with regulations. Projects and programs have been 
implemented covering approximately 600 vessels in many diverse fisheries and the technology has advanced, yet 
challenges remain as electronic monitoring programs expand and mature.

Figure 1. Map of electronic monitoring programs in the United States.
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Background on National 
Electronic Monitoring 
Workshops
As interest in electronic moni-
toring has grown over the last 
decade, NOAA Fisheries spon-
sored two national electronic 
monitoring workshops in 2014 
and 2016 to raise awareness of 
electronic monitoring programs 
and emerging technologies, pro-
vide a platform for collaboration, 
and identify priorities for devel-
oping policies, guidance, and best 
practices.

Image at top: Electronic monitor-
ing camera on a  commercial longline 
vessel in Madeira Beach, FL. Photo: 
NOAA Fisheries

2014 Workshop
The first electronic monitoring workshop was held January 8-9, 2014 in 
Seattle, Washington. The workshop encouraged the ongoing development 
of electronic monitoring technologies and was attended by approximately 
150 participants.

Goals
Goals of the workshop included:

• Gain a better understanding 
of electronic monitoring and 
electronic reporting needs.

• Share lessons from pilot 
projects and identify solu-
tions to current challenges.

• Obtain tools to facilitate 
implementation plans.

• Build professional networks 
as electronic monitoring 
programs continue to 
develop.

Priorities
Workshop participants identified 
the following electronic monitor-
ing priorities:

• Develop clear objectives and 
definitions upfront.

• Include all stakeholders 
throughout the design and 
implementation process, 
and develop shared chal-
lenges and successes for 
programs to build off one 
another.

• Develop technology, field 
services, and data services 
as a package.

• Include performance mea-
sures to track programs.

• Develop incentives for 
fishermen.

Office of Science and Technology | 2019/2020 National Electronic Monitoring Workshop Report 
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2016 Workshop
The second electronic monitoring workshop was held November 30 - December 1, 2016 in Seattle, Washington. The 
two-day workshop, with approximately 100 participants, was organized into ten panel discussions that shared best 
practices, successes, and challenges amongst a range of stakeholders involved in regional electronic monitoring 
programs.

Goals
Goals for the workshop were 
similar to those in 2014:

• Facilitate a better under-
standing of electronic
monitoring applications
and sharing lessons learned
from pilot projects.

• Discuss solutions to chal-
lenges impeding integration
of electronic monitoring.

• Identify key program design
elements and processes.

• Understand cost consider-
ations and implications of
electronic monitoring.

Challenges
Workshop participants identified 
the following challenges:

• Getting stakeholder buy-in.

• Sustained long-term fund-
ing and staffing.

• The lack of national
guidance.

• The acquisition costs, data
access, data confidentiality,
and quality of data.

• Incorporating electronic
monitoring data into fishery
stock assessments.

• Incentives for fishermen
to participate in some
programs.

Best Practices
Workshop participants identified 
best practices as follows:

• Establish clear goals, objec-
tives, and terminology.

• Collaborate and commu-
nicate regularly with all
stakeholders for trust and
consistency.

• Allow electronic monitoring
programs time to develop
and build flexibility to adapt
to changing technologies.

• Use Exempted Fishing
Permits (EFPs) for learning
purposes and program
adaptation.

• Focus programs regionally.

• Link data elements to
program goals and objec-
tives, and maintain control
of data access.

• Invest in research to
improve efficiencies.

• Incentivize program
improvement.
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2019 East Coast and 2020 West Coast Workshops
Given the interest and success of the previous two workshops, and to encourage greater participation from fishermen 
and other stakeholders from all regions, NOAA Fisheries held the third (2019) and fourth (2020) National Electronic 
Monitoring Workshops, focused on the East Coast and West Coast regions respectively. The workshops convened 
fishery managers, scientists, fishermen, technology service providers, non-governmental organizations, and a range 
of additional stakeholders to explore the following objectives.

Objectives
Education 
Provide participants 
with a shared frame 
of reference for the 
development and imple-
mentation of electronic 
monitoring in U.S. 
federal fisheries.

Regional Exchange 
Review regional 
approaches to electronic 
monitoring and share 
experience across 
regions, roles, and 
responsibilities.

Best Practices 
Share perspectives on 
best practices and lessons 
learned that
can help guide the
design and implementa-
tion of existing and 
future electronic moni-
toring programs.

Looking ahead 
Identify the ongoing 
questions and challenges 
with electronic monitor-
ing implementation, and 
generate ideas and next 
steps for gaining trac-
tion at the regional and 
national level.

East Coast Workshop
The National Electronic Monitoring Workshop on the East 
Coast was hosted by NOAA Fisheries and the New England 
Fishery Management Council on November 13 and 14, 2019 
in New Castle, New Hampshire. There were approximately 
170 attendees. Given that some workshop participants 
were new to electronic monitoring or had not attended a 
previous workshop, the initial portion included discussions 
on the outcomes from previous workshops and updates 
on relevant policies for electronic monitoring programs.

There were several new and unique topics discussed at 
the East Coast Workshop, including integrating fishery-
dependent data into stock assessments in the Northeast, 
drivers for considering electronic monitoring in the Gulf 
of Mexico, the cost of video review and data processing, 
and exploring regional protocols for managing costs and 
achieving electronic monitoring program objectives. The 
afternoon of Day 2 included breakout discussions to share 
perspectives on the lessons learned and best practices, and 
to evaluate challenges that continue to impact the design 
and implementation of electronic monitoring programs. 
(See full East Coast Workshop summary). The format, 
discussions, and outcomes from the East Coast Workshop, 
including a post-workshop survey, helped inform the format 
and discussion topics for the West Coast Workshop in 2020.

 
 

East Coast Workshop Overview
Hosts: NOAA Fisheries and New England Fishery 
Management Council

Dates: November 13-14, 2019

Location: New Castle, New Hampshire

Participation: About 170 attendees

New Topics Covered:

• Integrating fishery-dependent data into stock
assessments in the Northeast.

• Drivers for considering electronic monitoring
in the Gulf of Mexico.

• The cost of video review and data processing.

• Exploring regional protocols for managing
costs and achieving electronic monitoring
program objectives.
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West Coast Workshop
NOAA Fisheries hosted the National Electronic Monitoring 
Workshop on the West Coast on February 12 and 13, 
2020 in Renton, WA in partnership with the Pacific States 
Marine Fisheries Commission. Approximately 170 attend-
ees participated in this workshop.

Similar to the East Coast Workshop, the West Coast 
Workshop began with a session on the outcomes of past 
workshops and an update on key electronic monitoring 
policies in order to develop shared understanding for 
the many new participants. The West Coast Workshop 
had unique discussions on how to develop a third-party 
model electronic monitoring program, applications of 
artificial intelligence to support electronic monitoring 
and fisheries data systems, a review of data and legal 
considerations, and a panel to explore common questions 
asked of NOAA Fisheries relating to data management, 
access, and enforcement. (See full West Coast Workshop 
summary).

West Coast Workshop Overview
Hosts: NOAA Fisheries and the Pacific States 
Marine Fisheries Commission

Dates: February 12-13, 2020

Location: Renton, WA

Participation: About 170 attendees

New Topics Covered:

• How to develop a third-party model electronic
monitoring program.

• Applications of artificial intelligence to sup-
port electronic monitoring and fisheries data
systems.

• A review of data and legal considerations.

• A panel to explore common questions asked
of NOAA Fisheries relating to data manage-
ment, access, and enforcement.

Workshop Summaries
Summaries of each workshop and their speakers and panel discussions can be found in the East Coast 
Summary and West Coast Summary sections of this report. The video recordings and audience questions 
and answers from each workshop can be found online at: https://www.fisheries.noaa.gov/national/
fisheries-observers/sign-now-national-electronic-monitoring-workshops
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• 

Shared Outcomes and Best Practices
Both workshops provided the opportunity for stakeholders to identify best practices and challenges, and to 
consider how to advance electronic monitoring at national and regional scales. Participants from both workshops 
commented on general strategies for supporting electronic monitoring design and implementation, some of which 
were also recognized as successes and best practices at the 2014 or 2016 workshops.

Recommendations for NOAA Fisheries
Participants identified electronic monitoring priorities for NOAA Fisheries to consider:

• 

•

• 

•

$

1 Communicate developments in national policies and guidance for 
developing programs.

2 Develop guidance on data security and privacy, and clarify 
the expectation of how electronic monitoring data may be used for 
enforcement in fisheries.

3 Conduct a cost analysis of video review and data storage, particularly 
the level of video review needed to achieve program objectives. This 
analysis should also include the “soft costs” associated with different 
electronic monitoring objectives and protocols (e.g., catch handling).

4 Evaluate and understand the capacity that is needed to develop 
and maintain an electronic monitoring program (e.g., personnel, 
training, infrastructure).

5 Continue to validate electronic monitoring data submitted by 
the fishing industry through review and auditing processes as programs 
grow.
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• 

General Stakeholder Considerations
Workshop participants also identified the following best practices that all stakeholders should consider 
when designing and implementing an electronic monitoring program:

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 Have flexible standards and regulations so that electronic monitoring service 
providers can create innovative and cost-effective solutions. 

2 Include electronic monitoring service providers in developing standards and 
implementing multi-provider solutions within and across regions. 

3 Invest in education, outreach, and communication with all stakeholders 
regarding the costs, benefits, and objectives of electronic monitoring, including those 
directly involved in electronic monitoring and the broader public. 

4 Design a program with industry stakeholders, NOAA Fisheries, decision makers, 
law enforcement, service providers, and others. Communication and feedback from 
fishermen, especially the “on-the-water” experience, is important. 

5 Convene working groups (e.g., council committees, advisory bodies) and workshops 
(domestically and internationally) to get diverse perspectives, share experiences, and also 
learn from other industries and natural resource management sectors. 

6 Develop clear program goals and stick to them; avoid “mission creep.” 

7 Understand data flows (i.e., needs and objectives related to the analysis and review, 
sharing of, access to, and storage of data) to help with program design. 

8 Integrate data from different sources (e.g., environmental, fishing effort, fishery catch, 
etc.) to develop products that are accessible to fishermen for making near-real time decisions. 

9 Build well-annotated datasets for artificial intelligence applications and to train 
machine learning algorithms. Fishermen are more likely to allow their imagery to be used 
for these applications if the information can be anonymized. 

10 Consider broader applications of electronic monitoring to fisheries (e.g., marketing 
electronic monitoring-caught fish as transparent and sustainable).
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Bottom trawl commercial fishing vessel in Pt. Judith, RI. Photo: NOAA Fisheries



National Electronic Monitoring Workshop — 
East Coast Summary

The 2-day workshop consisted of several sessions of speakers, stakeholder panelists, and 
breakout groups. Throughout the workshop, participants were able to discuss regional 
design, cost, and implementation of electronic monitoring programs, challenges and 
successes, and next steps moving forward. Introductory remarks were provided by Brett 
Alger, NOAA Fisheries Electronic Technologies Coordinator; John Quinn, Chairman of 
the New England Fishery Management Council; and Sam Rauch, NOAA Fisheries Deputy 
Assistant Administrator for Regulatory Programs. Jon Hare, Director of NOAA’s Northeast 
Fisheries Science Center, provided welcome remarks on the second day of the workshop. 
Summaries of each session are below.

   Day 1 — Wednesday, November 13, 2019

Regional Electronic Monitoring Experiences

Objective
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To share regional 
experiences with 
electronic monitoring 
program development 
and implementation, 
reflect on the role of 
national electronic 
monitoring policy, and 
identify successes, 
challenges, and lessons 
learned.

Panelists
• Ian Miller (NOAA Fisheries Office

of Sustainable Fisheries, Highly
Migratory Species)

• Neil Riley (NOAA Northwest
Fisheries Science Center)

• Amy Williams (Department of
Fisheries and Oceans, Canada)

Panel Summary
Three speakers provided highlights of their regions’ experience developing 
and implementing electronic monitoring programs. Each presenter reviewed 
the attributes of their programs including: objectives; fisheries, gear types, 
and number of vessels involved; timeline; and program design decisions and 
tradeoffs.

In all three regions, electronic monitoring contributes to robust account-
ability that supports fishery conservation and management objectives. The 
speakers identified a wide range of other successes and challenges that reflect 
differences in program objectives, design, funding sources, technology and 
infrastructure, and other factors. Each speaker also described opportunities 
to continue refining their programs, for example, by advancing the use of 
activity recognition in the Atlantic highly migratory species (HMS) fishery. 
The role of national electronic monitoring policies in each program’s develop-
ment and timeline varies. The Atlantic HMS fishery implemented electronic 
monitoring prior to most national electronic monitoring policy guidance 
and adapted in response as policy was developed, while the implementation 
of electronic monitoring in the west coast groundfish fishery is happening 
concurrently with ongoing developments in national policy. Canada does not 
currently have a national electronic monitoring policy but the Department 
of Fisheries and Oceans is in the process of developing national guidelines.



Service Provider Panel and Discussion

Objective
To gain additional insight into electronic monitoring successes and challenges from the 
perspective of third-party electronic monitoring service providers.

Panelists
• Jillian DiMaio (Teem Fish Monitoring Inc.)

• Greg Hammann (Marine Instruments)

• Phillip Meintzer (Archipelago Marine 
Research Ltd.)

• Morgan Wealti (Saltwater Inc.)

• Josh Wiersma (Integrated 
Monitoring)

Panel Summary
Representatives from several elec-
tronic monitoring service providers 
participated in a panel discussion 
to share their experience developing 
and scaling electronic monitoring in 
the U.S. and internationally. Speakers 
emphasized the importance of keeping the 
end goals in mind to avoid mission creep (a 
gradual shift in objectives, often resulting in 
an unplanned long-term commitment). Several 
panelists highlighted the importance of collabora-
tion and partnerships with industry and government, 
as well as with other service providers and companies that 
provide services to the fishing industry (e.g., telecommunications, 
marine electronics). Service providers leverage partnerships that help achieve 
the objectives of quality, cost-effectiveness, and availability that can support 
scaling and expansion into new fisheries and regions. Panelists also noted 
that service providers can deliver services and benefits to their clients that extend beyond meeting regulatory 
requirements. For example, they can support connectivity, integration, and streamlining that benefit the industry 
directly (e.g., by supporting onboard communication and simplifying reporting), and can facilitate other outcomes 
that include advancing technology and reducing costs (for example, through the use of artificial intelligence). 
Finally, speakers reflected on factors that can encourage innovation and competition in the U.S. market, including 
the influence of national electronic monitoring policies and the desire for clear specifications and data standards.

Panelists engaged in an open discussion with the audience, focusing on several themes: competition and data 
standards, remote transmission, pilots and pre-implementation, artificial intelligence, and additional utilities of 
electronic monitoring.

Figure 2. Electronic monitoring camera 
mounted on a fishing vessel in the North-
east Region. Photo: NOAA Fisheries
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Integrating Fishery-Dependent Data into Stock Assessments in the Northeast

Objective
To discuss considerations involved in integrating fishery-dependent data, including 
electronic monitoring data, into groundfish stock assessments in the Northeast region.

Panelists
• Vito Giacalone (Northeast Seafood Coalition)

• Chris McGuire (The Nature Conservancy)

• Tara Trinko Lake (NOAA Northeast Fisheries Science Center)

Panel Summary
Electronic monitoring data has been used in several recent groundfish stock assessments as a source of landings and 
discard information, and to provide length data. The NOAA Northeast Fisheries Science Center and Greater Atlantic 
Regional Fisheries Office are coordinating to integrate their stock assessment and quota monitoring data systems, 
which includes electronic monitoring data.

Panelists observed that the industry is interested in electronic monitoring as a way to contribute data in support of 
science and management, validate their on-the-water observations, and increase confidence in fishery-dependent data. 
Industry also wants to improve science by gaining a better understanding of stock size, in addition to characterizing 
removals with the use of electronic monitoring data.

While improving science is a driver for some industry participants to adopt electronic monitoring, others are more 
focused on other attributes of electronic monitoring that influence their decision to participate, e.g., catch handling/
logistical challenges, accountability, and any financial incentives or the absence thereof.

The group agreed that the use of electronic monitoring data for stock assessments is an important topic, and is an 
opportunity for NOAA Fisheries and industry to communicate about progress and expectations. The group also 
agreed that electronic monitoring and human observers are complementary and recognized that human observers 
are necessary for collecting biological data that informs stock assessments.
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Exploring Electronic Monitoring: Accountability and Electronic Technologies

Objective
To share stakeholder perspectives on drivers for considering electronic monitoring in 
the Gulf of Mexico, and reflect on regional lessons learned from exploring the potential of 
electronic monitoring as a fisheries monitoring tool.

Panelists
• Scott Hickman (Charter Fishermen’s Association)

• Gary Jarvis (Charter Fishermen’s Association)

• Lisa Schmidt (Gulf of Mexico Reef Fish Shareholders’ Alliance)

Panel Summary
The panelists consisted of two charter fishermen and one commercial fleet owner. They described their motivations 
for exploring electronic technologies (electronic reporting and electronic monitoring), focusing on accountability 
and benefits to industry through improved science and management. Panelists from the for-hire sector emphasized 
their desire to implement electronic technologies as soon as possible and refine them over time.

Workshop participants agreed that sharing experiences can help regions and fisheries develop roadmaps for 
implementation and navigate challenges. Attendees from the Gulf of Mexico region emphasized the importance of 
communicating and maximizing the value of electronic monitoring to increase industry support and buy-in. They 
felt electronic monitoring should contribute to improving science and management, and should also yield benefits 
to stakeholders. These benefits include sharing information, engaging in problem-solving, and supporting specific 
outcomes such as documenting catch history and improving participation in the for-hire fishery. Participants from 
other regions shared their recommendations for implementing and scaling electronic monitoring while building 
industry support, including adopting a gradual, stepwise approach, managing expectations, and providing flexibility 
during the first years of implementation.
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   Day 2 — Thursday, November 14, 2019

Introduction to Monitoring Costs

Objective
To provide a high-level introduction to the costs of fishery monitoring, including both 
observers and electronic monitoring.

Speakers
• Brett Alger (NOAA Fisheries Office of Science and Technology)

• Chad Demarest (NOAA Northeast Fisheries Science Center)

Session Summary
This session provided a high-level orientation to monitoring costs and factors that can influence the relative cost-
effectiveness of electronic monitoring and human observers. The costs of electronic monitoring can be broken down 
into several categories including:

1. Equipment costs.

2. Field service costs for installation and maintenance.

3. Video review costs.

4. Storage costs.

Video review often accounts for a large proportion of program costs and can depend on factors including the amount 
of video reviewed and the objectives of the review process. Storage costs can depend on attributes of the video such 
as resolution, as well as policy decisions such as how long data must be stored.

In the Northeast region, NOAA Fisheries scientists examined program costs for three different electronic monitoring 
approaches (census, audit, and compliance models), and comparable costs of observers, at varying levels of cover-
age in the groundfish fishery. This analysis demonstrated that for a particular rate of coverage the least expensive 
monitoring strategy, whether one form of electronic monitoring or at-sea monitors, will depend on a vessel’s overall 
fishing effort (i.e., days spent at-sea). The cost of video review is likely to decrease over time, while human observers 
are likely to become more expensive over time.
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Electronic Monitoring Program Costs: Regional Experiences

Objective
To provide regional perspectives on the factors, decisions, and tradeoffs that influence 
electronic monitoring program costs from development through implementation.

Panelists
• Carole Neidig (Mote Marine Laboratory)

• Courtney Paiva (Pacific States Marine Fisheries Commission)

• Geoff Smith (The Nature Conservancy)

Panel Summary
This session explored electronic monitoring program costs in three regions, focusing on the attributes of each 
program that drive overall program costs. The three speakers described the costs and objectives of each program, 
participation, and a breakdown of costs by broad categories including video review, video storage, and program 
management.

In the West Coast groundfish fishery, program costs are different by sector and are driven by differences in data 
collection and review protocols. In the Gulf of Mexico snapper-grouper pilot study, costs have been influenced by 
the growth of the program over time, including the addition of objectives, increasing participation and geographical 
coverage, and differences between gear types and trip characteristics among participants. A notable feature of 
this program is the lack of costs associated with video review, which is performed by volunteer citizen scientists. 
Meanwhile, in the New England groundfish audit program, video review is a major cost driver and reflects that each 
landed fish must be individually reviewed for length and species identification. Program management is another 
significant cost category and reflects the learning and adaptation involved in a pilot program.

Attributes of electronic monitoring program funding, such as the cost allocation between NOAA Fisheries and the 
fishing industry in New England, and transitioning to a third-party model on the west coast, may affect how the 
program is managed.
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Electronic Monitoring Program Design: Video Review and Data Processing

Objective
To discuss video review and data processing as drivers of electronic monitoring program 
costs and explore regional protocols for managing costs and achieving electronic 
monitoring program objectives.

Panelists
• Eric Pennaz (Google)

• Dan Linden (NOAA Greater Atlantic Regional Fisheries Office)

• Courtney Paiva (Pacific States Marine Fisheries Commission)

• Dan Roberts (Mote Marine Laboratory) 

Panel Summary
The final panel session of the workshop explored video review, data processing, and data storage as the most sig-
nificant drivers of electronic monitoring program costs. Two panelists shared an in-depth look at video review and 
data processing protocols in the West Coast groundfish and Gulf of Mexico reef fish electronic monitoring programs. 
They shared examples that included adjusting retention requirements and potentially developing subsampling 
protocols to reduce review time in some sectors of the West Coast groundfish fishery. Their final suggestions for 
managing program costs included close communication between statisticians and fishery scientists, strong fishery 
and fleet-based incentives for participation, and staying focused on objectives. Another panelist described an 
analysis of video review rates, focusing on the objective of estimating discards in the New England groundfish audit 
electronic monitoring program.

Finally, one panelist projected that storage costs will continue to increase in the next 5 to 10 years as the number 
of electronic monitoring programs and amount of data to store increases. However, the costs of video review and 
storage will likely decrease eventually as these processes become more automated. In the meantime, strategies for 
reducing storage costs could include reducing duplicative storage, creating lower quality backups, and negotiating 
cloud storage rates. Labeling and saving data and metadata may be costly in the short term but worthwhile in the 
longer term by facilitating development of artificial intelligence. Additional discussion focused on the steps that can 
be taken now to advance and train artificial intelligence systems.

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

Office of Science and Technology | 2019/2020 National Electronic Monitoring Workshop Report

21



Discussions: Electronic Monitoring Program Design Best Practices and Next Steps

Breakout Group Objectives
To share perspectives on the lessons learned and best practices that are most valuable 
to the successful design and implementation of existing and future electronic monitoring 
programs.

Overview
Participants divided into two groups to explore high-priority challenges and best practices while considering the 
roles and responsibilities of NOAA Fisheries, councils, stakeholders, service providers, and other partners. The fol-
lowing sections summarize focus areas and additional priorities discussed during breakout groups. This summary 
captures the range of ideas that were discussed and is not intended to imply consensus or recommendations on 
behalf of workshop participants.

Focus Areas
The following three topic areas emerged as high priorities for both breakout groups: 1) data security, privacy, and 
enforcement, 2) electronic monitoring program objectives and opportunity costs, 3) estimating and managing 
electronic monitoring costs.

DATA SECURITY, PRIVACY, AND 
ENFORCEMENT

Participants shared concerns regard-
ing the use of electronic monitoring 
data for purposes beyond electronic 
monitoring program objectives that 
could have management or enforce-
ment consequences. Participants felt 
that questions around data security 
and privacy can undermine trust 
and buy-in, and that it is important 
to distinguish valid concerns from 
perceived threats. In addition, the use 
of electronic monitoring data for pur-
poses beyond the program objectives 
constitutes mission creep and has 
consequences for data storage, pro-
gram costs, and other considerations.

Participants noted that guidance 
from NOAA Fisheries is important 
for further clarity, transparency, and 
open discussion of electronic moni-
toring concerns. Law enforcement 
should be involved and determine 
how video footage can and cannot 
be used for enforcement purposes.

ELECTRONIC MONITORING 
PROGRAM OBJECTIVES

Participants emphasized the need 
to focus on electronic monitoring 
program goals and objectives, avoid 
mission creep, and achieve progress 
toward implementation. Defining 
data collection, review, and retention 
needs relative to electronic monitor-
ing program goals and objectives is 
critical to managing program costs.

The groups felt that clear program 
goals and objectives continue to be 
both a best practice and an ongoing 
challenge, as well as an area where 
some felt their programs, such 
as the Atlantic Highly Migratory 
Species fishery, have been success-
ful. Participants emphasized the 
need to engage stakeholders in 
identifying goals and objectives, stay 
focused, and weigh tradeoffs associ-
ated with additional data such as 
additional cost, workload, and other 
considerations.

ESTIMATING AND MANAGING 
ELECTRONIC MONITORING COSTS

While the electronic monitoring 
community has gained experience 
estimating and managing electronic 
monitoring costs, participants iden-
tified ongoing challenges related 
to video review and data storage, 
par t icularly t he level of v ideo 
review needed to achieve electronic 
monitoring program objectives. The 
groups also identified questions and 
communication needs regarding 
data retention and national policy 
guidance, including what data need 
to be retained, for how long, and 
for what purposes (for example, 
short-term quota monitoring or 
long-term storage). Clarity on spe-
cific costs  are prescribed through 
the framework  established in the 
Electronic Monitoring Cost Allocation 
Procedural Directive that NOAA 
Fisheries published in 2019.

Ensuring sustainable long-term 
funding for electronic monitoring 
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programs is also challenging. Many 
electronic monitoring programs 
are initially funded as pilots and 
Exempted Fishing Permits (EFPs) 
with funding through NOAA Fisheries 
and the National Fish and Wildlife 
Foundation (NFWF). The group sug-
gested exploring a range of financing 
options as electronic monitoring pro-
grams transition toward long-term 
implementation.

Participants also noted the need 
to characterize “soft costs” such 
as the additional time and effort 
required for catch handling to sup-
port electronic monitoring. One 
specific suggestion was to take a 
comprehensive perspective on elec-
tronic monitoring program costs by 
convening a national-level team of 
NOAA Fisheries and other experts 
to provide cost analysis support to 
councils and stakeholders.

Additional Priorities
Participants discussed the following ideas and suggestions for address-
ing electronic monitoring challenges:

1. Evaluate electronic monitoring program performance.

2. Develop system-level capacity to scale electronic monitoring pro-
grams and support regional exchange. 

3. Maximize the value of electronic monitoring.

4. Encourage and plan for innovation.

5. Apply consistent program management practices.

6. Improve transparency and communication.

7. Continue to invest in education.

8. Engage at-sea observers in electronic monitoring development.
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Figure 3. Audience of various stakeholders during the Na-
tional Electronic Monitoring Workshop on the West Coast. 
Photo: NOAA Fisheries

Figure 4. Electronic monitoring cameras mounted on the 
Princess Jasmine in Honolulu, Hawaii. Photo: NOAA Fisheries



National Electronic Monitoring Workshop — 
West Coast Summary

Introductory remarks were provided by Brett Alger, Sam Rauch, and retired fisherman Bob 
Dooley. The 2-day workshop was split into three parts: 1) Regional Electronic Monitoring 
Experiences, 2) Integrating New Technology and Artificial Intelligence Applications, and 3) 
Electronic Monitoring Data Considerations.

Day 1 — Wednesday, February 12, 2020

Pacific Islands Regional Electronic Monitoring Experiences

Objective
To share regional 
experiences with 
electronic monitoring 
program development, 
implementation, and 
costs; reflect on the role 
of national electronic 
monitoring policies; 
and identify successes, 
challenges and lessons 
learned.

Panelists
• Speaker: Keith Bigelow (NOAA 

Fisheries Pacific Islands Fisheries 
Science Center)

• Matthew Carnes (Joint Institute 
for Marine and Atmospheric 
Research)

• Eric Kingma (Hawaii Longline 
Association)

• Josh Lee (NOAA Fisheries Pacific 
Islands Regional Office)

Panel Summary
Electronic monitoring pilot projects have taken place in the tuna and swordfish 
pelagic longline fisheries in the Pacific Islands over the past several years, with 
approximately 15 vessels participating currently. The Pacific Islands Fisheries 
Center recently released a report that compares electronic monitoring and 
human observer data. Machine learning was introduced to process the data in 
a more accurate, time-efficient manner. The program is now working toward 
designing an implementable electronic monitoring program, identifying the 
costs, and finding the right balance of observer coverage paired with potential 
electronic monitoring data collection.

The panel answered questions on shark handling regulations, shark detection 
and identification via machine learning, algorithm confidence, and electronic 
monitoring funding. The Pacific Islands region is currently undergoing a catch 
handling study to assist in bringing sharks close to the fishing vessel so that 
they can be well-lit enough to be identified by the camera and verified using 
human review (not machine learning, though it is possible that machine 
learning will be able to provide shark length measurements in the future.) 
NOAA Fisheries and the fishing industry are communicating on how to develop 
and fund the program long-term. The cost of observers varies based on sea 
days and whether the fishery is operating year-round. If the shallow-set and 
deep-set fisheries are operating year-round and have 100 percent and 20 
percent observer coverage respectively, the observer cost is about $5 million 
a year. If electronic monitoring is implemented across the entire fleet, it is 
possible that observer coverage and costs could be reduced.

The current pilot program is primarily funded by NOAA Fisheries; the Hawaii 
Longline Association supports continued development of an electronic 
monitoring program, and would like to see improved program efficiencies 
before being able to financially support it. If electronic monitoring expands to 
the full fleet, it may allow an adjustment to current human observer coverage 
requirements.
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Alaska Regional Electronic Monitoring Experiences

Objective
To share regional experiences with electronic monitoring program development, 
implementation, and costs; reflect on the role of national electronic monitoring policy; and 
identify successes, challenges, and lessons learned.

Panelists
• Speaker: Jennifer Ferdinand (NOAA Alaska Fisheries Science Center)

• Julie Bonney (Alaska Groundfish Data Bank)

• Ruth Christiansen (United Catcher Boats)

• Daniel Falvey (Alaska Longline Fishermen’s Association)

• Beth Stewart (Peninsula Fishermen’s Coalition)

• Abigail Turner-Franke (North Pacific Fisheries 
Association)

Figure 5. A measured halibut length using in situ machine 
learning algorithms with an electronic monitoring camera. 
Photo: NOAA Fisheries
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Panel Summary
Electronic monitoring programs are operating in the 
Alaska region in fisheries that have full and partial 
observer coverage. In addition, there are research proj-
ects underway to support future artificial intelligence 
development. Full coverage programs (approximately 
160 longline and trawl catcher processor vessels) have 
100-percent observer coverage combined with vessel 
monitoring systems for monitoring compliance with 
catching, handling, and retention requirements. These 
programs are funded directly by industry (about $17 
million annually). The partial coverage programs work 
with “smaller” vessels (approximately 170 vessels in a 
fishery of 600 vessels) that opt into having electronic 
monitoring in lieu of human observers. Observers and 
electronic monitoring coverage is randomly deployed 
at coverage rates that vary by fishery from zero to 30 
percent. Industry pays for the observers, and eventually 
for electronic monitoring, through collected participation 
fees. The vessels are primarily longline vessels with some 
pot catcher vessels.

These vessels mail hard drives to the Pacific States Marine 
Fisheries Commission, where staff reviews and annotates 
the video. The Alaska region is also undergoing a pilot 
program with full coverage for pelagic trawl vessels 
targeting pollock. In this project, electronic monitoring 



is used for monitoring compliance with catch retention 
requirements, while shoreside observers in processing 
plants monitor offloads for salmon bycatch and randomly 
sample to collect biological data usually collected by 
vessel observers.

The panel discussed the successes and challenges among 
the diverse monitoring and data collection objectives in 
Alaskan fisheries. One of the biggest successes has been 
the immense amount of collaboration between agency, 
industry, service providers, and data reviewers in creating 
the pollock pilot project (which comprises three different 
fisheries).

The goal for the pollock project is to perform catch 
accounting at the shoreside plant; when while the vessel 
logs show discards, the video is audited to make sure the 
logbook data is correct. Panelists also noted the Alaska 
region’s plans to continue outreach with fishermen in 
order to advance electronic monitoring programs and 
continue building the trust and strong relationships 
needed to make the programs work.

The panel discussed how oversight of data review works 
between NOAA Fisheries and the Pacific States Marine 
Fisheries Commission (a neutral, third-party review of 
record). Many of the video reviewers are former observers 
that have gone through training, and NOAA Fisheries does 
not currently provide a secondary review of the data. 
Fishery landings in Alaska are confidential by statute, but 
NOAA Fisheries has an agreement with Alaska to use the 
data. In electronic monitoring programs, fishermen can 
access the data collected from their vessel through the 
Pacific States Marine Fisheries Commission via a simple 
request. Electronic monitoring data that arrive at the 
Alaska Fisheries Science Center are treated with the same 
confidentiality rules as the observer data. The region 
would like to understand more about data ownership as 
their programs expand and mature, especially if/when the 
fishing industry contracts data review and management 
directly with service providers.

Figure 6. Panelists from Alaska speaking on regional electronic monitoring experiences. Photo: NOAA Fisheries
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West Coast Regional Electronic Monitoring Experiences

Objective
To share regional 
experiences with 
electronic monitoring 
program development, 
implementation, and 
costs; reflect on the role 
of national electronic 
monitoring policies; 
and identify successes, 
challenges and lessons 
learned.
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Panelists
• Speaker:  Just in Kavanaugh 

(NOA A Fisheries West Coast 
Regional Office)

• Melissa Mahoney (Environmental 
Defense Fund)

• Brent Paine (United Catcher Boats)

• Courtney Paiva (Pacific States 
Marine Fisheries Commission)

Panel Summary
NOAA Fisheries’ West Coast Region 
includes the states of Washington, 
Oregon, and California. The region 
uses electronic monitoring with 
approximately 50 limited entry 
trawl vessels that primarily target 
Pacific whiting, sablefish, rockfish, 
and f latf ish. Initially, exempted 
fishing permits (EFPs) were cre-
ated to test electronic monitoring 
data versus human observer data. 
Three main gear types (fixed gear, 
midwater trawl, and bottom trawl) 
used in the shore-based groundfish 
Individual Fishing Quota (IFQ) 
sector, along with midwater trawl 
whiting catcher vessels delivering 
to at-sea motherships, now all have 
the electronic monitoring objectives 

of accounting for at-sea discards and 
vessel-reported logbook discard 
auditing. Under the EFP program, 
NOA A Fisheries has funded the 
Pacif ic States Marine Fisheries 
Commission to conduct logbook and 
electronic monitoring video review 
services, and vessels pay for on-board 
electronic monitoring systems and 
maintenance.

The program is currently transi-
tioning from an EFP to a regulatory 
program, but challenges remain 
on program design and cost struc-
tures, timelines, the availability of 
the provider market, and efficient 
collaboration from all stakehold-
ers. NOAA Fisheries has published 
a final regulation for a portion of 
the fishery that includes a require-
ment for the fishing industry to 
pay for video review and data stor-
age; however, that has not been 
implemented yet. NOAA Fisheries, 
industry, and other stakeholders are 
still determining when to finalize the 
regulated program. Future changes 
under the regulatory program will 
include industry-funded data review 
and storage by a NOAA Fisheries-
approved service provider, evaluation 
of the performance of the service 
provider, and decreased observer 
coverage. Observers provide valuable 
monitoring information, therefore 
the region is looking to keep about 25 
percent scientific observer coverage 
on electronic monitoring trips.

The panel discussed vessel perfor-
mance measurements of halibut 
catch and discard. Because vessels 
do not have an observer on board to 
collect discard information, vessels 
are assigned a halibut mortality rate 
based on a time-on-deck proxy for 
average mortality. Time-on-deck is 

calculated at every instance via an 
algorithm; there is not a prescribed 
percentage for an individual vessel.

The panel also discussed “soft costs” 
incurred by fishermen when adopt-
ing electronic monitoring, which is 
loosely defined as the time spent 
handling catch or other activities 
that are often not directly consid-
ered in understanding the costs of 
a program. Multi-species ground-
fish vessels spend more man hours 
preparing and sorting for electronic 
monitoring than a less diverse 
fishery, although machine learning 
applications are being developed to 
reduce catch handling time and/or 
video review costs. The panel dis-
cussed vessels that fish in both the 
West Coast region and the Alaska 
region, so managers are examin-
ing how to reduce complexities of 
hardware, data transmission, and 
other instances where the t wo 
regions may have program differ-
ences. As part of this, the West Coast 
Region has examined wireless data 
transmission. Additionally, the panel 
discussed fisherman’s behavior on 
camera. The panel suggested to deter 
illegal fishing behaviors, enough of 
the footage should be reviewed so 
non-compliance events are captured. 
Escalation procedures should be 
built into the program so that non-
compliant fishermen have more of 
their footage reviewed.

Panelist Takeaways 
1. Successful electronic moni-

toring programs are built on 
collaboration and trusting rela-
tionships. Include industry as 
equal professionals.



2. Have consistent collaboration by a dedicated group with more frequent conversations and meetings.

3. Design electronic monitoring programs with one simple objective.

4. Understand the basics of using humans to review data from electronic monitoring programs before incorporating 
machine learning.

Northeast Regional Electronic Monitoring Experiences

Objective
To share regional experiences with electronic monitoring program development, 
implementation, and costs; reflect on the role of national electronic monitoring policies; and 
identify successes, challenges and lessons learned.

Panelists
• Speaker: Nichole Rossi (NOAA Northeast Fisheries 

Science Center)

• Speaker: Brant McAfee (NOAA Greater Atlantic 
Regional Fisheries Office)

• Amanda Barney (Teem Fish Monitoring Inc.)

• Chris McGuire (The Nature Conservancy)

• Melissa Sanderson (Cape Cod Fishermen’s Alliance)

Panel Summary
The region conducted a pilot project in the mid-water trawl 
herring fishery from 2016 to 2018 to explore electronic 
monitoring as a tool for monitoring compliance with catch 
retention requirements. The region published a rulemaking 
in December 2019 to require at-sea monitors on 50 percent of 
trips in the fishery. However, they are subsequently working 
on developing an exempted fishing permit to allow vessels 
to use electronic monitoring paired with portside sampling 
to meet monitoring requirements, in lieu of at-sea monitors.

The Northeast is conducting a pilot project in the for-hire 
groundfish fishery and in the northern Gulf of Maine scal-
lop fishery. In addition, the groundfish fishery, the region 
is using a third-party model to support two programs 
that operate under exempted fishing permits:

1. Audit model — Data used to validate self-reported 
logbook reporting of discards at sea.

2. Maximized retention model — Monitoring compli-
ance with catch retention requirements.

The panel discussed a wide range of topics including 
the relationships between NOAA Fisheries, third-party 
reviewers, and fishing industry; service provider competi-
tion and obligations; video review rate determination; 
how to approve service providers; and how to effectively 
engage between different stakeholder groups. Concerns 
about the price of electronic monitoring, contract lan-
guage, and the value of secondary review were also 
addressed. The secondary review helps identify issues and 
standardize protocols among multiple service providers, 
has helped refine protocols for electronic monitoring 
review, and has highlighted differences in interpretations 
of video review protocol language.

The topic of “auditing” came up frequently and is used 
in two different contexts: 1) selecting trips to compare 
electronic monitoring data and vessel trip reporting data; 
and 2) the secondary review done by service providers. 
Secondary review of video varies based on: 1) the pro-
gram; 2) what the baseline monitoring coverage is in the 
fishery; and 3) vessel and trip characteristics.

Ultimately, the key to having a successful electronic 
monitoring program that is funded by industry is good 
communication, trust, and clear objectives. (See full East 
Coast Workshop summary for additional discussion).
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Cost-Effective Industry-Funded Electronic Monitoring

Objective
To explore questions and challenges with designing an industry-funded electronic 
monitoring program and identify best practices and next steps.

Panel
• Speaker: Dan Linden (NOAA Greater Atlantic Regional 

Fisheries Office)

• Julie Bonney (Alaska Groundfish Data Bank)

• Bob Dooley (Retired fisherman)

• Daniel Falvey (Alaska Longline Fishermen’s Association)

• Melissa Hooper (NOAA Fisheries West Coast Regional 
Office)

• Nichole Rossi (NOAA Northeast Fisheries Science Center)

• Melissa Sanderson (Cape Cod Fishermen’s Alliance)

Presentation Summary
Dan Linden presented on how to calculate minimum 
video review rates to meet program monitoring goals; 
this was made possible by reviewing and collecting 100 
percent of the data from the groundfish audit-model 
program (i.e., collects discard data at sea). Dan showed a 
model using captain self-reported discards as a proxy to 
predict discards using electronic monitoring. This model 
includes a coefficient to account for species. The results of 
the model across groundfish species show most species 
will meet a 30 percent Coefficient of Variation (measure 
of uncertainty) at an approximately 15 percent review 
rate (Figure 7).

Figure 7. Across groundfish species, the Coefficient of Variation (CV) decreases as review rate increases. A review rate of about 
15% will likely meet a 30% CV threshold.
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Dan left the audience with the following considerations for the audit-model approach.

AUDIT-MODEL CONSIDERATIONS

1. Gear type could technically be added into the model, but may not be a variable that ends up explaining much for 
the purpose of electronic monitoring vs. vessel-reported differences.

2. High performing vessels (those with electronic monitoring experience) may be better at estimating discards. 
The hope is for all vessels to increase accuracy in discard estimation.

3. The model monitors for trips or hauls. Haul monitoring offers more flexibility. For example, if there is water on 
the lens from one haul making it hard to review, another haul could be reviewed instead. Haul monitoring will 
result in more cost savings, as the model shows trip-level review rates would need to be higher.

Panel Summary
The panel discussed how to design industry-funded electronic monitoring programs in a cost-effective manner. The 
panelists also discussed how to manage video review and data costs, determine the level of secondary review, and 
narrow down the electronic monitoring program objective(s).

The panelists identified five key objectives for designing an electronic monitoring program:

1. Determine when to use electronic monitoring and/or human observers, and capitalize on the benefits and 
strengths of each one.

2. Use ideas, program designs, and guidance that are working in other regions. Do not reinvent the wheel.

3. Have trusting partnerships and shared objectives with all stakeholders.

4. Plan for program growth that is driven by the core objectives.

5. Define regulations and objectives that allow for flexible solutions for growth, design, and innovation.
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Day 2 — Thursday, February 13, 2020

Integrating New Technologies and Artificial Intelligence Applications: Service Provider Panel and Discussion

Objective
To gain additional 
insight into electronic 
monitoring successes 
and challenges from 
the perspective of 
electronic monitoring 
service providers and 
learn about current and 
upcoming electronic 
monitoring system 
advancements.
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Panelists
• A manda Barney (Teem Fish 

Monitoring Inc.)

• Jared Fuller (Saltwater Inc.)

• Tomas Galan (Satlink)

• Jacob Isaac-Lowry (Flywire)

• Phillip Meintzer (Archipelago 
Marine Research Ltd.)

• Chris Rodley (SnapIT HD)

• Joshua Wiersma (Integrated 
Monitoring)

Key Discussions with the Panel

SERVICE PROVIDER PERSPECTIVES 
ON PILOT PROJECTS

Pilot projects are a good way for ves-
sels and fisheries to get acclimated to 
electronic monitoring. These intro-
ductory studies also help the service 
providers understand individual fish-
eries and vessels, and determine what 
technology and monitoring solutions 
are useful for regulatory needs on a 
small and large scale. It is important 
to have an exit strategy from a pilot 

project to transition to efficient imple-
mentation of electronic monitoring.

VALUE ADDED FOR FISHERMEN

The regulatory component is just one 
aspect of what service providers can 
offer. Providers can integrate differ-
ent data sets (e.g., vessel monitoring 
system, logbook, sensor, engine data) 
into streamlined dashboards for 
fishermen, compute analytics (e.g., 
bathymetry mapping), and create 
effort maps that are useful in marine 
spat ia l  planning negot iat ions . 
Integrating tools and technology 
sources can help reduce costs for 
fishermen. In addition, cameras can 
be used for traceability to market 
sustainable fish, and for added secu-
rity monitoring aboard the boat.

GLOBAL MARKET AVAILABILITY AND 
SERVICE PROVIDER COMPETITION

Fisheries around the world are 
beginning to implement electronic 
monitoring regulations. Incentives 
and market availability for service 
providers vary based on the size and 
objective of the fishery (i.e., indus-
trial-scale fisheries versus artisanal 
or small-scale fisheries). The market 
allows service providers to see if a 
fishery is viable for their niche and 
choose where they want to compete.

Panelists emphasized that there is 
value in competition. A free market 
allows service providers to innovate 
on an even playing field that meets 
the exact needs of the customers 
at the price they are willing to pay. 
However, there are frustrations with 
a Request for Proposal (RFP) process, 
it can require a lot of work upfront and 
may result in an unfair advantage to 
the first business that gets awarded 

the opportunity to earn the trust of 
an industry in a region. Given that 
most RFPs are supported by public 
funding, the panelists urged managers 
and policy-makers to think critically 
about how to construct RFPs.

INTEROPERABILITY AND PROTOCOL 
STANDARDIZATION

The service providers are looking 
to create a forum across providers 
to serve the community at large. 
In Chile, all service providers are 
required to transmit data into a 
uniform software for analysis. This 
is not how electronic monitoring 
programs are designed in the United 
States, but it may be a viable option 
moving forward.

TRANSLATING IMAGERY TO USABLE 
DATA

Service providers currently use their 
own standards to export analytical 
data files. Reviewers can customize 
their review based on regulatory 
objectives and goals.

GROWTH POTENTIAL OF ELECTRONIC 
MONITORING

There are varying views on the 
short and long-term expansion of 
electronic monitoring, one panel-
ist suggested an estimated market 
increase around 600 percent in the 
next few years based on changes in 
global regulation. Service provid-
ers predict most of their work will 
be industry-funded in the future as 
government grants disappear and 
electronic monitoring programs go 
into full implementation.



Electronic monitoring cameras on a 
commercial fishing vessel in Sitka, AK. 
Photo: NOAA Fisheries

Future Insight
The service providers shared their views on what successful electronic 
monitoring over the coming years looks like from their perspective.

WHAT SERVICE PROVIDERS HOPE TO SEE FROM REGULATORS

1. Allow innovative solutions to meet clearly defined data requirements.

2. Certification processes that are flexible for technology changes.

WHAT SERVICE PROVIDERS SEE AS SUCCESSFUL OVERSIGHT AND AUDIT OF 
DATA PRODUCTS

1. Correct installation and maintenance of technology on the vessel.

2. An accurate final data output/product.

3. Ensuring an industry member is able to meet their regulatory fishing 
compliance requirements.

4. Defining a successful electronic monitoring capture rate.

5. Timeliness of information (especially for quota monitoring).

PANELIST TAKEAWAYS

1. Communicate accurate information to regulators and managers, and 
make sure it is communicated correctly.

2. Clearly define roles and responsibilities for every component of a project.

3. Sustained commitment is essential from all stakeholders.

4. Respect concerns of the fishermen for buy-in from the ground up.

5. Choose limited, clear objectives.
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Artificial Intelligence and Innovative Applications of Fisheries Data
Artificial intelligence is one of NOAA’s science and technology focus areas. This session featured presentations from 
several speakers.

Objective
To explore how artificial intelligence applications can support electronic monitoring and 
fisheries data systems.

Speaker
• Jordan Watson (NOAA Alaska Fisheries Science 

Center)

Presentation Summary
Jordan addressed regional applications of electronic 
technologies to science, management, and enforcement. 
Jordan’s presentation discussed ways that fisheries data 
collected via electronic technologies can be used and 
applied on a broader scale to address regional needs. 
Vessel location, catch and bycatch information, and 
environmental data from satellites are being integrated 
to build applications for near-real time fishing decisions 
and management, such as EcoCast. Fishermen and 
the public can access EcoCast information online. The 
project currently works with vessel monitoring system 
(VMS) data, not available to the general public; the next 
phase of this project is a public version that includes 
automatic identification system (AIS) data.

Speaker
• Farron Wallace (NOAA Southeast Fisheries Science 

Center)

Presentation Summary
Farron described using artificial intelligence and 
electronic monitoring for NOAA’s Southeast Fisheries 
Science Center’s Innovation Project, the concept of 
machine learning systems, and the costs and guidelines 
to develop machine learning. The four cost categories 
that the Galveston Laboratory at the Southeast Fisheries 
Science Center uses to develop machine learning are 
1) data collection, 2) annotation for artificial intel-
ligence training sets, 3) machine learning processing, 
and 4) hardware development and implementation. He 
also shared methods and software used for annotat-
ing datasets to train algorithms, which are crucial to 
build better and more accurate artificial intelligence 
detections, classifications, enumerations, and so forth. 
The number of annotations and length of artificial intel-
ligence processing time are dependent on the complexity 
of the systems and algorithms being built.

The audience asked about crowd-sourcing as an option 
for building annotated artificial intelligence training sets. 
Farron noted that given the importance of fine-tuning 
fishery-specific training sets, crowd-sourcing may be 
a better tool for charismatic megafauna such as whales 
and sea lions.
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Speaker
• Eric Pennaz (Google)

Presentation Summary
Eric discussed the basics of arti-
ficial intelligence and machine 
learning, the evolution of costs 
and data processing efficiency 
over time, and how current elec-
tronic monitoring data retention 
can benefit the future of artificial 
intelligence in fisheries.

With the use of artificial intel-
ligence and automatic review, 
storage costs can be reduced, 
as machine learning can enable 
near real-time processing and 
videos may be stored in lower 
resolutions.

Speaker Takeaways
1. Because electronic monitor-

ing programs are expanding, 
the costs of data storage are 
expected to rise as well in order 
to collect, process, and store 
well-annotated high quality 
data to train algorithms.

2. The cost will reach an ultimate 
threshold as programs build 
strong and accurate algorithms.

3. After this, electronic monitor-
ing costs should dramatically 
decrease.

Eric suggested that having a large 
regional data repository (i.e., a data 
lake), and using the cloud will also 
reduce costs and allow multiple 
users to have access to the data. Eric 
predicted the costs of data storage 
generally, both cloud and on-prem-
ise, will continue to decrease.

Speaker
• Mark Hager (New England Marine Monitoring)

Presentation Summary
Mark summarized a recent electronic monitoring workshop hosted on 
January 23, 2020 by the Gulf of Maine Research Institute and its partners, 
CVision AI and New England Marine Monitoring, entitled “Incorporating 
Machine Learning into Northeast Electronic Monitoring Programs”. 
The goal of the workshop was to bring together stakeholders to identify 
potential uses of machine learning and regional priorities, and to discuss 
how to use machine learning in video analysis. Participants identified five 
key regional priorities (Figure 8).

Figure 8. Priorities identified for the “Incorporating Machine Learning into 
Northeast Electronic Monitoring Programs” workshop held January 23, 2020.

Regional Priorities
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Electronic Monitoring Data Considerations: Data Mapping Exercise and Discussion from a June 2019 
Data Sharing Workshop

Objective
To review the flow of electronic monitoring data from collection to storage and consider 
how data flow intersects with questions about data sharing, access, security, and privacy.
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Panelists
• Speaker: Kate Wing (Intertidal 

Agency and Net Gains Alliance)

• Joe Sullivan (Joe Sullivan Law 
Office, PLLC)

Presentation Summary
K ate gave a rec ap of t he 2019 
Electronic Monitoring Video Data 
Management Workshop and high-
lighted priority issues. This workshop 
was supported by the Net Gains 
Alliance, The Nature Conservancy, 
and Databranch, Inc.

HIGH PRIORITIES

1. Consistent language (a glossary).

2. Research and creation of contrac-
tual agreements with specifics 
about who can use electronic 
monitoring data and what they 
are allowed to do with it.

3. St andardized protocols for 
rev iew ing t he work of ser-
vice providers or third-party 
intermediaries.

4. De t er m i n i ng w h at  level  of 
data review is necessary and 
cost-effective.

5. Requirements for electronic 
monitoring system hardware, 
data processing, data storage, 
auditing, etc.

Kate shared a data mapping exercise 
from the Electronic Monitoring Video 
Data Management Workshop and 
walked the audience through the data 
lifecycle, moving from planning, data 
collection, transmission, analysis, 
and data sharing to, finally, storage. 
It is important to address key ques-
tions upfront (e.g., what data is being 
discussed, who pays, who has access, 
and who has responsibility?) to better 
define the data objectives for electronic 
monitoring programs (Figure 9).

Figure 9. The data lifecycle from collection to storage. Numerous stakeholders require data access and sharing privileges 
(e.g., stock assessment scientists, fishermen, law enforcement, data reviews, managing bodies). The needs of stakeholders help 
shape the objectives of electronic monitoring program objectives and data flows, and should be understood/defined at the 
beginning of the data lifecycle.

https://em4.fish/our-library/em-video-data-management-workshop-background-document-meeting-summary/
https://em4.fish/our-library/em-video-data-management-workshop-background-document-meeting-summary/
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Joe discussed legal considerations regarding electronic monitoring data, specifically confidentiality, disclosure, and 
storage. He offered his view of considerations for electronic monitoring and associated data, and walked the audience 
through his analysis of the implications of different data storage options and how the data might be treated under the 
Federal Records Act, Freedom of Information Act, and Magnuson-Stevens Fishery Conservation and Management Act.

Electronic Monitoring Data Considerations: Data Access, Security, Privacy, and Enforcement
The panel was a question and answer session where audience members asked clarifying questions about data security, 
privacy, and storage of electronic monitoring and summary data. Key takeaways from the audience’s questions are 
summarized below.

Objective
To explore questions commonly asked of NOAA Fisheries relating to data management, 
access, and enforcement.

Panelists
• Brett Alger (NOAA Fisheries 

Office of Science and Technology)

• Ben Cheeseman (NOAA Fisheries 
Office of Law Enforcement)

• Keith Hagg (NOAA Office of 
General Counsel, Fisheries and 
Protected Resources Section)

• Bob Hogan (NOAA Office of 
General Counsel, Enforcement 
Section)

• Samir Mehta (NOAA Fisheries 
Office of the Chief Information 
Officer)

Key Discussions with the Panel

THE FEDERAL RECORDS ACT

The Federal Records Act (FR A) 
applies to recorded information, in 
any form, that is made or received 
by an agency and that the agency 
preserves as evidence of the agency’s 
policies, functions, decisions, activi-
ties, or because of the informative 
value of data in them. Thus, it is 
only a subset of recorded informa-
tion that is subject to the FRA. In 
the context of electronic monitoring 

programs, recorded information may 
be retained by third parties such as 
grantees, agency contractors, and 
in some cases industry contractors. 
Additionally, recorded information 
may be viewed by NOAA Fisheries 
through a web portal as part of 
administering an electronic moni-
toring program. These aspects of 
electronic monitoring programs raise 
novel questions about what recorded 
informat ion col lec ted t hrough 
electronic monitoring programs is 
subject to the FRA. If information 
recorded through an electronic 
monitoring program is subject to 
the FRA, it must be retained accord-
ing to the upcoming NOAA Fisheries 
Procedural Directive for Minimum 
Data Retention Period for Electronic 
Monitoring Programs.

ELECTRONIC MONITORING AS AN 
ENFORCEMENT TOOL

NOA A Fisher ies Of f ice of  L aw 
Enforcement (NOA A OLE) get s 
involved early in the electronic moni-
toring program development process 
to support the goals of managers, and 
enforces compliance throughout the 
program. Law enforcement does not 
intend to use electronic monitoring 

video to randomly search for viola-
tions. In addition, the video footage is 
not currently being used to search for 
fishermen fishing in closed areas. It is 
possible, however, that the data may 
be used in the future for these pur-
poses. NOAA OLE has access to video 
and data upon requesting it from the 
third-party service provider and does 
not need to subpoena the data.

PROCUREMENT OF TECHNICAL 
SYSTEMS

NOAA Fisheries suggested that the 
focus should be on requirements, and 
how service providers can creatively 
meet those requirements. When put-
ting out a Request for Proposals or 
Request for Information, it is best to 
not be overly prescriptive toward a 
specific technical solution.

VIDEO ACCESS VIA THE FREEDOM 
OF INFORMATION ACT

The Freedom of Information Act 
(FOIA) applies to records that are cre-
ated or received by NOAA Fisheries, 
and subject to its control. Assuming 
FOIA applies to a video, it may be 
exempt from disclosure under the 
Magnuson-Stevens Act’s (MSA) confi-
dentiality requirements which apply 
to any information that a person is 
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required to submit under the MSA 
and to any observer information. In 
general, confidential information 
under the MSA—whether a video 
or a written logbook—can only be 
released to a vessel owner; if certain 
conditions are satisfied and the infor-
mation is subject to a confidentiality 
agreement, it may be released to 
other entities.

SUBPOENAS FOR DATA

T he gover n ment does not  get 
involved with subpoenas for infor-
mation held by a private party. For 
information NOAA Fisheries holds, 
the agency follows distinct proce-
dures in response to subpoenas. 
Those procedures do not authorize 
disclosure of information that is 
required by law to be maintained 
as confidential. Therefore, NOAA 

Fisheries will not disclose MSA con-
fidential information in response to 
a subpoena.

DATA OWNERSHIP

A federal fisheries permit holder 
owns the information that is col-
lected from their vessel. If that 
information is submitted to NOAA 
Fisheries, the permit holder can 
request that it be released to them 
or to a third-party.

VIDEO VERSUS DATA

The audience asked if electronic 
monitoring video is a record under 
the FRA before it is converted to data. 
The panel answered that this is an 
open question for some electronic 
monitoring programs. As a general 
matter, the FRA applies to records 
that are made or received by an 

agency and retained as evidence of 
its decisions or policies.

COLLABORATION

As electronic monitoring programs 
grow, NOAA Fisheries is continually 
differentiating between regional and 
national electronic monitoring (or 
general fisheries data) issues. The 
agency is working on a process to 
receive and transmit questions from 
electronic monitoring stakeholders, 
and discern what other programs 
need to be involved (e.g., the National 
Observer Program).

The panel also suggested having 
conversations with local law enforce-
ment early and often for guidance on 
particular issues.

Fishing nets in Vigo, Spain. Photo: NOAA Fisheries
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Appendix A: National Electronic Technology 
Policies

Accessing National Electronic Technology Policies
Policies are on the NOAA Fisheries Office of Science and Technology Policy Directive’s webpage.

Once on this main webpage, navigate to the following policies using the reference numbers below:

1. Policy on Electronic Technologies and Fishery-Dependent Data Collection (04-115)

2. Procedural Directive on Cost Allocation in Electronic Monitoring Programs for Federally Managed U.S. Fisheries 
(04-115-02)

3. Procedural Directive for Minimum Data Retention Period for Electronic Monitoring Programs (04-115-03)

Accessing Data Retention Schedules for Electronic Monitoring Data
Information on the background and process for establishing a new retention schedule through the National 
Archives and Record Administration are on the NOAA Fisheries webpage.

Once on this main webpage, navigate to the federal register notice:

4. Notice of Availability and Request for Public Comment (85 FR 44112).

Policies and Guidance for Electronic Monitoring Programs

Policy on Electronic Technologies and Fishery-
Dependent Data Collection
This policy provides guidance on the implementation of 
electronic technology solutions in fishery-dependent data 
collection programs. Electronic technologies include the 
use of vessel monitoring systems, electronic reporting, 
video cameras, gear sensors, automated image processing 
for electronic monitoring, data collection technologies for 
human observers, and other technologies that can improve 
the timeliness, quality, integration, cost-effectiveness, and 
accessibility of fishery-dependent data. The policy was 
originally published in 2013, and was recently updated in 
May 2019. It requires that each NOAA Fisheries region and 
the Highly Migratory Species program publish Regional 
Electronic Technology Implementation Plans (Plans).

Plans were initially created in early 2015 and subse-
quently updated bi-annually through 2017. With the 
update to the national ET policy, regional programs 
were scheduled to develop updates by early 2020 looking 
forward five years (updated annually through the end of 
2024), but that has since been delayed twice. The new 
updated Plans should be published by Spring 2021. Each 
Plan will establish a regional vision for developing, inte-
grating, and implementing electronic technologies. The 
Plans will include regional priorities, fishery management 
council actions, and research and development across all 
forms of electronic technologies, including vessel monitor-
ing systems, electronic reporting, electronic monitoring, 
and observer technologies. Each Plan will highlight efforts 
to integrate these technologies through coordination and 
standardization of fishery-dependent programs within 
and across regions. Each Plan should identify challenges 
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with implementing electronic technologies, cost informa-
tion on electronic technology programs, and a funding 
transition plan that includes sampling and administrative 
costs for electronic monitoring programs.

Procedural Directive on Cost Allocation in 
Electronic Monitoring Programs for Federally 
Managed U.S. Fisheries
Budget constraints and increasing demands for data 
are driving the need to evaluate and improve existing 
fishery-dependent data collection programs with respect 
to cost-effectiveness, economies of scale, and sharing of 
electronic technology solutions across regions. Electronic 
monitoring programs provide a potentially cost-effective 
solution for the data demand. In order to effectively 
implement the Policy Directive on Electronic Technologies 
and Fishery-Dependent Data Collection noted above, 
this procedural directive was published to establish a 
framework for allocating costs for electronic monitoring 
programs in federally managed U.S. fisheries between 
NOAA Fisheries and the fishing industry, and a timeline 
for implementing the framework.

Procedural Directive for Third-Party Minimum 
Data Retention Period for Electronic Monitoring 
Programs for Federally Managed U.S. Fisheries
Electronic monitoring is an effective tool for collecting 
critical fisheries-dependent data for science and manage-
ment purposes. However, unlike traditional means of data 
collection in fisheries (i.e., at-sea observer programs and 
logbooks), electronic monitoring data—or the “raw” data 
that is collected as video, imagery, or other metadata 
during fishing operations, as well as reviewed or pro-
cessed summary data—can require substantially more 
storage space, which often drives the costs of electronic 
monitoring programs. As such, the fishing industry has 
raised concerns over the costs associated with storing 
electronic monitoring data.

Concerns Raised Over Electronic Monitoring Costs
• The amount, size, and format of the video being stored.

• The length of time the video is stored, and the storage 
options utilized (e.g., external hard drives, cloud 
storage, etc.).

The accessibility requirements for accessing electronic 
monitoring data from storage.

This procedural directive provides guidance to NOAA 
Fisheries and the fishery management councils on how long 
to retain data collected under an electronic monitoring ser-
vice provider “third-party” model. In these programs, the 
fishing industry is responsible for the data storage costs. 
NOAA Fisheries developed this guidance in order to balance 
the fishing industry’s request to reduce unnecessary costs, 
while considering the length of time data must be retained 
to meet various program objectives. NOAA Fisheries and 
the councils should use this guidance when developing 
new, or adjusting existing, electronic monitoring program 
requirements through regional fishery management plans 
and plan amendments, regulatory amendments, and other 
related fisheries management actions.

Retention Schedule for Federal Records from 
Electronic Monitoring Programs
Currently, data collected by electronic monitoring systems 
and submitted to and/or retained by NOAA Fisheries have 
been treated the same as at-sea observer data for reten-
tion purposes under the National Archives and Records 
Administration, and have been retained permanently. 
The amount and types of data collected from electronic 
monitoring systems, such as video and sensor data, are 
different from traditional at-sea observer data, and much 
more costly to store indefinitely. In addition, once the data 
collected by electronic monitoring systems are reviewed 
and analyzed, the need to retain the original imagery and 
data declines over time. The NOAA Fisheries webpage 
linked above provides more information on the process for 
developing a new retention schedule for federal records 
associated with electronic monitoring programs.

Contact Information
For more information or questions on these policies, please contact Brett Alger, NOAA Fisheries Electronic 
Technologies Coordinator at brett.alger@noaa.gov.
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Appendix B: Workshop Participants

The East and West Coast participant lists include both in-person and remote participation 
based on pre-workshop and onsite registration. Apologies to any participants not listed.

East Coast Workshop Participants
• Adler, Torey (NOAA Greater 

Atlantic Regional Fisheries Office)

• Alessi, Sarah (FlyWire Cameras)

• Alexander, Terry (New England 
Fishery Management Council)

• Alger, Brett (NOAA Fisheries 
Office of Science and Technology)

• Ambrosi, Leo (Woods Hole 
Group/CLS)

• Archer, Billy (Charter 
Fisherman’s Association)

• Au, Sarah (Fisheries and Oceans 
Canada)

• Ball, Greg (Galveston Professional 
Boatmen’s Association)

• Barkai, Amos (OLSPS)

• Barney, Amanda (Teem Fish)

• Barrett, Manuela (Commercial 
Fisherman)

• Barrett, Ed (Commercial 
Fisherman)

• Bellevance, Rick (New England 
Fishery Management Council)

• Boelke, Deirdre (New England 
Fishery Management Council)

• Bogomolni, Andrea (Woods Hole 
Oceanographic Institute)

• Boots, Benjamin (NOAA Fisheries 
Office of Law Enforcement)

• Brazer, Eric (Shareholders’ 
Alliance)

• Brenner, Jorge (The Nature 
Conservancy)

• Burns, Peter (NOAA Greater 
Atlantic Regional Fisheries Office)

• Cameron, Katherine (University 
of California San Diego)

• Canet, Calire (Regroupement des 
pêcheurs professionnels du Sud de 
la Gaspésie)

• Chailloux, Alex (SINAY Maritime 
Data Solution)

• Chamberlain, Glenn (NOAA 
Northeast Fisheries Science 
Center)

• Cottone, Al (Commercial 
Fisherman)

• Coughlin, Scott (EM4Fish)

• Couture, Jennifer (New England 
Fishery Management Council)

• Cronin, Heather (Gulf of Maine 
Research Institute)

• Curci, Lucas (A.I.S. Inc.)

• Cyr, Katheryn (United States 
Coast Guard)

• D’Ambruoso, Daniel (NOAA 
Fisheries Office of Law 
Enforcement)

• Demarest, Chad (NOAA 
Northeast Fisheries Science 
Center)

• DiCosimo, Jane, (Retired NOAA 
Fisheries Office of Science and 
Technology)

• DiMaio, Jillian (Teem Fish 
Monitoring Inc.)

• Douglas, Jeff (Integrated 
Monitoring)

• Drakopulos, Lauren (University 
of Guelph)

• Endres, Corinne (NOAA 
Northeast Fisheries Science 
Center)

• Errend, Melissa (New England 
Fishery Management Council)

• Etrie, Libby (Northeast Sector 
Service Network)

• Feller, Erika (National Fish and 
Wildlife Foundation)

• Fitz-Gerald, Claire (NOAA 
Greater Atlantic Regional 
Fisheries Office)

• Ford, Jim (Lisa Ann Fisheries)

• Frede, Robin (New England 
Fishery Management Council)

• Frey, Raiana (The Pew Charitable 
Trusts)

• Galuardi, Ben (NOAA Greater 
Atlantic Regional Fisheries Office)

• Gates, Matt (Connecticut 
Department of Energy and 
Environmental Policy)
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• Giacalone, Vito (Northeast 
Seafood Coalition)

• Gifford, Darryl (NOAA Northeast 
Fisheries Science Center)

• Glinos, Diana (NOAA Northeast 
Fisheries Science Center)

• Gordon, Kim (Resource Logic)

• Grant, Mark (NOAA Greater 
Atlantic Regional Fisheries Office)

• Green, Jim (F/V American Spirit)

• Habegger, Leigh (Seafood 
Harvesters of America)

• Hagianis, Mark (A.I.S. Inc.)

• Hammann, Greg (Marine 
Instruments)

• Haran, John (Northeast Fishery 
Sector 13)

• Hare, Jon (NOAA Northeast 
Fisheries Science Center)

• Henninger, Heidi (Atlantic 
Offshore Lobstermen’s 
Association)

• Heyl, Matt (New Jersey Division 
of Fish and Wildlife)

• Hickman, Scott (Charter 
Fisherman’s Association)

• Hogan, Bob (NOAA Fisheries 
Office of Law Enforcement)

• Htun, Emma (NOAA-Office of 
the Assistant Administrator for 
Regulatory Programs)

• Hughes, Peter (Mid-Atlantic 
Fisheries Management Council)

• Jarvis, Gary (Charter Fisherman’s 
Association)

• Jones, Andrew (NOAA Northeast 
Fisheries Science Center)

• Karp, Francine (Harbor Light 
Software)

• Kavanagh, Nicole (Fisheries and 
Oceans Canada)

• Keeling, Laura (NOAA Fisheries 
Office of Sustainable Fisheries)

• Keesling, Tom (IdusHealth)

• Kellogg, Chris (New England 
Fishery Management Council)

• Laferriere, Alix (The Nature 
Conservancy)

• LaPointe, George (Net Gains 
Alliance)

• Latanich, Katie (Katie Latanich 
Consulting)

• Ledwell, Mark (Fisheries and 
Oceans Canada)

• Lee, Max (Mote Marine 
Laboratory)

• Liebert, Thomas (NOAA 
Northeast Fisheries Science 
Center)

• Linden, Daniel (NOAA Greater 
Atlantic Regional Fisheries Office)

• Lorenc, Allison (Conservation 
Law Foundation)

• Lucia, Anthony (New England 
Marine Monitoring)

• Luers, Dan (NOAA Greater 
Atlantic Regional Fisheries Office)

• Martens, Ben (Maine Coast 
Fishermen’s Association)

• Martins, Amy (NOAA Northeast 
Fisheries Science Center)

• Mataronas, Greg (Rhode Island 
Lobstermen’s Association)

• McAfee, Brant (NOAA Greater 
Atlantic Regional Fisheries Office)

• McCann, Linda (Groundfish 
Sector Manager)

• McCardle, KB (NOAA Northeast 
Fisheries Science Center)

• McCarty, Amanda (NOAA 
Northeast Fisheries Science 
Center)

• McGonigal, Huff (Fathom 
Consulting)

• McGuire, Chris (The Nature 
Conservancy)

• Medina, Monica (Our Daily 
Planet)

• Meintzer, Phillip (Archipelago 
Marine Research Ltd.)

• Miglini, Michael (Fisherman)

• Miller, Ian (NOAA Fisheries Office 
of Sustainable Fisheries)

• Minton, Mark (NOAA Greater 
Atlantic Regional Fisheries Office)

• Morris, Amy (Georges Bank Cod 
Fixed Gear Sector)

• Neidig, Carole (Mote Marine 
Laboratory)

• Nies, Tom (New England Fishery 
Management Council)

• Nitschke, Paul (NOAA Northeast 
Fisheries Science Center)

• O’Neill, Gerry (Cape Seafoods Inc.)

• Odell, Jackie (Northeast Seafood 
Coalition)

• Oravetz, Casey (NOAA Fisheries 
Office of Law Enforcement)

• Paiva, Courtney (Pacific States 
Marine Fisheries Commission)

• Palmer, Michael (NOAA Northeast 
Fisheries Science Center)

• Patterson, Cheri (New 
Hampshire Fish and Game)

• Pennaz, Eric (Google)

• Pentony, Mike (NOAA Greater 
Atlantic Regional Fisheries Office)

• Peterson, Andrew (Bluefin Data)
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• Peterson, Tim (CoastIPC)

• Pohl, Katie (NOAA Fisheries 
Office of Law Enforcement)

• Potter, Justin (NOAA Northeast 
Fisheries Science Center)

• Power, Chad (New Jersey Division 
of Fish and Wildlife)

• Quinn, John (New England 
Fishery Management Council)

• Rauch, Sam (NOAA Fisheries 
Deputy Assistant Administrator 
for Regulatory Programs)

• Raymond, Maggie (Associated 
Fisheries of Maine)

• Redding, Gray (National Fish and 
Wildlife Foundation)

• Riley, Neil (NOAA Northwest 
Fisheries Science Center)

• Roberts, Dan (Water Interface)

• Rosenberg, Ashford (Gulf of 
Mexico Reef Fish Shareholders’ 
Alliance)

• Rossi, Nichole (NOAA Northeast 
Fisheries Science Center)

• Runnebaum, Jocelyn (The 
Nature Conservancy)

• Sanderson, Melissa (Cape Cod 
Commercial Fishermen’s Alliance)

• Schmidt, Lisa (Shareholders’ 
Alliance)

• Semrau, Bill (NOAA Fisheries 
Northeast Enforcement Division)

• Singer, Laura (SAMBAS 
Consulting LLC)

• Smith, Geoffrey (The Nature 
Conservancy)

• Smith, Nicole (Louisiana 
Department of Wildlife and 
Fisheries)

• Soule, Hank (Sustainable Harvest 
Sector)

• Spain, Bill (Harbor Light 
Software)

• Stephen, Jessica (NOAA Southeast 
Fisheries Science Center)

• Sullivan, Kevin (New Hampshire 
Fish and Game Department)

• Surma, Jason (Woods Hole/CLS)

• Swasey, Jill (MRAG Americas, Inc.)

• Sykes, Rodman (CR Fisheries, Inc.) 

• Taylor, Jaclyn (NOAA Fisheries 
Office of Protected Resources)

• Taylor, Lawrence (Commercial 
Fishermen) 

• Thomas, Johanna 
(Environmental Defense Fund)

• Trinko Lake, Tara (NOAA 
Northeast Fisheries Science 
Center)

• Wade, John (MassAv)

• Warren, Thomas (NOAA 
Fisheries Highly Migratory 
Species)

• Watts, Rose (NOAA Northeast 
Fisheries Science Center)

• Wealti, Morgan (Saltwater Inc.)

• Weeks, Sara (NOAA Northeast 
Fisheries Science Center)

• Wiersma, Joshua (Integrated 
Monitoring)

• Williams, Amy (Fisheries and 
Oceans Canada)

• Wilson, Chris (Satlink)

• Wilson, Katherine (NOAA 
Alaska Fisheries Science Center)

• Woodward, Benjamin (CVision 
AI)

West Coast Workshop Participants
• Addei, Abenaa (Google)

• Alessi, Sarah (Flywire Cameras)

• Alger, Brett (NOAA Fisheries 
Office of Science and Technology)

• Ames, Rob (Pacific States Marine 
Fisheries Council)

• Anderson, Chris (NOAA Alaska 
Fisheries Science Center)

• Banda-Cruz, Gonzalo (Marine 
Stewardship Council)

• Barney, Amanda (Teem Fish 
Monitoring Inc.)

• Belay, Bryan (MRAG Americas)

• Benante, Jim (Pacific States 
Marine Fisheries Council)

• Bigelow, Keith (NOAA Pacific 
Islands Fisheries Science Center)

• Bledsoe, Greg (NOAA Fisheries 
Office of the Chief Information 
Officer)

• Bonatakis, Lauren (NOAA 
Fisheries Office of Science and 
Technology)
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