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Acronyms

ML Machine learning

NEFOP Northeast Fisheries Monitoring Program
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NOAA Fisheries National Marine Fisheries Service
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OSR One Stop Reporting
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PTNS Pre-Trip Notification System
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1 Executive Summary
The Greater Atlantic Regional Fisheries Office (GARFO) and Northeast Fisheries Science Center (NEFSC) of NOAA 
Fisheries, in conjunction with Regional Fishery Management Councils, the Atlantic Coastal Cooperative Statistics 
Program (ACCSP), and other partners continue to explore electronic technologies (ET) when developing new 
and/or improving existing fishery-dependent data collection programs. ET includes the use of vessel monitoring 
systems (VMS), electronic reporting (ER), video cameras, gear sensors, and automated image processing for 
electronic monitoring (EM), data collection technologies for at-sea observers, and other technologies that can 
improve the timeliness, quality, integration, cost effectiveness, and accessibility of fishery-dependent data.

The purpose of this ET Implementation Plan is to describe modernization efforts for fishery-dependent data 
collections in the Greater Atlantic Region. The initiatives described in this plan are being pushed forward to 
ensure fishery-dependent data collections are timely, accurate, automated to the extent practicable, vertically and 
laterally integrated/unified, adaptable to emerging needs, and capable of providing data at a scale that will support 
anticipatable management and scientific needs of the agency and partners. Over the past 5 years GARFO and 
NEFSC have advanced the regional use of electronic reporting through the development and approval of numerous 
reporting applications, released new versions of the Fish Online Portal, the Fishing Monitoring Portal, the Pre-Trip 
Notification System (PTNS), expanded use of EM in the groundfish, herring, and scallop fisheries, and integrated the 
use of ER into observer data collection including a fully paperless At-sea Monitoring (ASM) Program.

GARFO and NEFSC are currently prioritizing their ET efforts on several core areas including the Fishery Dependent 
Data Initiative (FDDI), EM, ER, Catch Accounting and Monitoring System (CAMS), and the development of systems 
infrastructure and support. Electronic technologies have been evolving for many years and in some cases, built on 
existing data collection programs and in other cases, are developing new programs. Recent actions by both the New 
England Fishery Management Council (NEFMC) and the Mid-Atlantic Fishery Management Council (MAFMC) have 
expanded the use of ET in regional fisheries monitoring efforts. The adoption of mandatory electronic logbooks, or 
electronic vessel trip reporting (eVTR) has been the most prominent form of electronic reporting actions taken by 
the fishery management councils, but recent actions have also been taken to further the use of EM in the Atlantic 
herring and groundfish fisheries.

This ET Implementation Plan forecasts ET priorities for the next five years (2021–2025) and establishes a regional 
vision for ET in fishery-dependent data collection programs. This plan also briefly describes ongoing ET efforts in 
the region and will be used to prioritize funding from internal and external funding sources. Development of this 
plan was an iterative process and although engagement with the Regional Fishery Management Councils in the 
development of the plan was desirable, engagement proved challenging. Status reviews of this plan will be done 
annually in the February-March time frame and will seek to improve coordination with the Councils.
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2 Introduction
The Greater Atlantic Regional Fisheries Office (GARFO) and Northeast Fisheries Science Center (NEFSC) of NOAA 
Fisheries, in conjunction with Regional Fishery Management Councils, the Atlantic Coastal Cooperative Statistics 
Program (ACCSP), and other partners continue to explore electronic technologies (ET) when developing new and/
or improving existing fishery-dependent data collection programs. In May 2013, NOAA Fisheries issued the Policy 
Directive on Electronic Technologies and Fishery-Dependent Data Collection (Policy Directive; 04-115; updated 
May 7, 2019), which called for the development of Regional Electronic Technology Implementation Plans to address 
regionally specific fishery-dependent data collection challenges and ET to address those challenges. ET includes 
the use of vessel monitoring systems (VMS), electronic reporting (ER), video cameras, gear sensors, and automated 
image processing for electronic monitoring (EM), data collection technologies for at-sea observers, and other 
technologies that can improve the timeliness, quality, integration, cost effectiveness, and accessibility of fishery-
dependent data.

The Policy Directive encourages the consideration of ET to complement and/or improve existing fishery-dependent 
data collection programs to achieve the most cost effective and sustainable approach that ensures alignment of 
management goals, data needs, funding sources, and regulations. To achieve this, the directive states:

NOAA Fisheries encourages all fishery stakeholders to consider implementing ET options, where 
appropriate, to meet science, management, and compliance data needs.

Fishery-dependent data collection programs will be designed and periodically reviewed by NOAA Fisheries 
to ensure effective, efficient monitoring programs that meet industry and government needs, increase coordination 
between regions and Councils, and promote sharing of research, development and operational outcomes.

Fishery-dependent data collection programs may be comprised of a combination of methods and 
techniques including but not limited to, self-reporting, at-sea observers, and dockside monitoring, as well as the use 
of ER and EM.

NOAA Fisheries supports and encourages the evaluation/implementation of EM to meet monitoring and 
compliance needs in federally managed fisheries, including full retention fisheries that have an associated dockside 
program for catch accounting.

NOAA Fisheries encourages the use of ET that utilize open source coding and data standards, where 
appropriate, to facilitate data integration, software and hardware flexibility, and long-term cost savings.

NOAA Fisheries, in consultation with the Councils and subject matter experts, will assemble guidance 
and best practices for use by Regional Offices, Science Centers, Councils, Commissions, and stakeholders when 
they consider ET options. Implementation of ET in a fishery-dependent data collection program is subject to 
the Magnuson-Stevens Act and Council regulatory process, other relevant State and Federal regulations, and the 
availability of funds.

No ET-based fishery-dependent data collection program will be approved by NOAA Fisheries if its 
provisions create an unfunded or unsustainable cost of implementation or operation contrary to applicable law 
or regulation. Funding of fishery-dependent data collection programs is expected to consider the entire range of 
funding authorities available under federal law, including those that allow collection of funds from industry.

NOAA Fisheries will work with Councils and stakeholders to develop a plan that transitions certain costs to 
the fishing industry, when allocation of monitoring costs between the agency and industry is deemed appropriate 
and approved under applicable law and regulations.

In response to this Policy Directive, on January 30, 2015, GARFO and NEFSC provided the Electronic Technologies 
Implementation Plan (NOAA Fisheries 2015). The purpose of NOAA Fisheries 2015 was to describe modernization 
efforts for fishery-dependent data collections to ensure collections are timely, correct/validated, optimally 
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automated, vertically and laterally integrated/unified, adaptable to emerging needs, and capable of providing data 
at a scale that will support anticipatable management and scientific needs of the agency and partners. Transition 
from the current state to future state while preserving archived data and ensuring data from all systems, old and 
new, are accessible and utile.

Since that time, GARFO and NEFSC have advanced regional use of electronic reporting through the development 
and approval of numerous reporting applications, released new versions of the Fish Online Portal, the Fishing 
Monitoring Portal, the Pre-Trip Notification System (PTNS), expanded use of EM in the groundfish, herring, 
and scallop fisheries, integrated the use of ER into observer data collection, including a fully paperless At-sea 
Monitoring (ASM) Program. While the Region has had many successes, there have been many challenges related 
to EM and ER implementation. The major regional challenges are related to objectives of newly established 
monitoring programs, competing priorities (balancing the support of new initiatives with supporting existing 
operational programs), and accumulated technical debt that challenges our ability to modernize. It is challenging to 
fund and support innovation when legacy systems are lacking resources and are technically vulnerable.

Moving forward, this ET Implementation Plan provides an update to the 2015 plan, forecasts ET priorities for the 
next five years (2021–2025) and establishes a regional vision for ET in fishery-dependent data collection programs. 
This plan also briefly describes ongoing ET efforts in the region and will be used to prioritize funding from internal 
and external funding sources. Development of this plan was an iterative process and although engagement with the 
Regional Fishery Management Councils in the development of the plan was desirable, engagement proved 
challenging. Status reviews of this plan will be done annually in the February-March time frame and will seek to 
improve coordination with the Councils. 

The regional vision for implementing ET is one aspect of the larger FDDI. Under this initiative, NOAA Fisheries 
will simplify fisheries reporting, improve data quality, and enhance monitoring and analysis to better support 
management decisions and advance scientific understanding. The use of ET is an integral part of realizing the goals 
of the FDDI, and therefore, the following ET Vision is consistent with those goals.



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

GARFO/NEFSC Region | 2021-2025 ELECTRONIC TECHNOLOGIES IMPLEMENTATION PLAN

7

3 Vision For 2021-2025
GARFO and NEFSC are committed to the exploration and implementation of ET when developing new and/or 
improving existing fishery-dependent data collection programs. The regional vision for implementing ET is one 
aspect of the larger FDDI. Under this initiative, NOAA Fisheries will simplify fisheries reporting, improve data 
quality, and enhance monitoring and analysis to better support management decisions and advance scientific 
understanding. The use of ET is an integral part of realizing the goals of the FDDI, and therefore, the following ET 
Vision is consistent with those goals.

A. Expand and Integrate Electronic Reporting in Fishery-Dependent Data Collection Systems 

Ensuring data content, quality, integrity, and traceability requires that all fishery-dependent data collection 
programs fully transition to electronic data collection and processing systems. Many of the regional data collection 
programs have already transitioned to electronic data collections including seafood dealer reporting and biological 
sampling. More recent programs were implemented electronically from the start, such as the VMS and the PTNS. 
The remaining challenges in the full transition to electronic data collection exists in the Vessel Trip Report (VTR) 
and in some of the observer/sampling programs, though newer observer/sampling programs have transitioned to 
electronic data collections. There are efforts underway to transition to paperless data collections and modernize 
the observer databases and data processing systems. As discussed elsewhere in this plan NOAA Fisheries 
anticipates implementing mandatory electronic VTR (eVTR) in the Greater Atlantic Region in November 2021. 
The transition to electronic data collections is a significant and critical step forward, but alone will not address 
the objectives. The Region will also need to modernize antiquated electronic data collection systems, explore new 
technologies and data architecture models, rethink existing processes, and seek efficiencies.

A four phased electronic reporting expansion strategy was developed in 2019. Broadly, the phases are: (1) expand 
eVTR use; (2) One Stop Reporting (OSR) for dual-permitted entities (vessels permitted in both Southeast and 
Greater Atlantic Regions as well as Highly Migratory Species will no longer have to submit multiple reports); 
(3) integration with PTNS for Universal Trip Identifier (UTID) generation and transmission; and (4) developing 
a modernized eVTR database model that has the flexibility to address a wide range of requirements including: 
customized logbooks, better support of OSR requirements, and the ability to more quickly adapt to ever changing 
reporting requirements. Phase 1 is ongoing. Phase 2 is expected to coincide with implementation of mandatory 
eVTR in November 2021. Also under development is the implementation of the ASMFC American Lobster 
Addendum XXVI, which when implemented, will for the first time require the submission of VTRs in the lobster 
fishery. Expectations are that upon implementation lobster reports will be required to be submitted electronically. 
Foundational work in support of Phase 3, integration of eVTR with PTNS for UTID generation and transmission, has 
been ongoing. Continued development of the PTNS in support of FDDI principles has been a priority of the NEFSC 
and has occurred concurrent to the development of eVTR systems and infrastructure.

B. Expand the Use of Electronic Reporting in the Observer Programs

Efforts to transition observer/sampling programs to full electronic reporting should be accelerated and prioritized. 
While new data collection initiatives like EM and Industry Funded Monitoring (IFM) programs have received 
deserved attention, it has come at the cost of larger program-wide initiatives to transition the remaining paper-
based programs to electronic collections, as well as efforts to modernize the underlying architecture of its 
databases and information systems. Generally, efforts should focus on the development of a consolidated fisheries 
information system (databases, applications, procedures, jobs, etc.) that supports the core sampling programs. 
These core sampling programs include: Northeast Fisheries Monitoring Program (NEFOP), ASM, Industry Funded 
Scallop (IFS), EM, and portside/dockside sampling. The system shall have the capacity to support the data 
collection, data processing, data archiving, and data delivery/dissemination needs of the individual programs, yet 
ensuring a level of inter-program standardization such that these data are entering the FDD flow of data, or data 
river, with a consistent format and quality assurance. The observer sampling programs should continue to explore 
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cost effective hardware including sampling peripherals like tablet devices, scales, measuring boards, as well as 
higher quality and lower cost remote sampling equipment such as the technologies being developed in the EM 
space. As the observer/sampling enterprise transitions to full electronic data collection, it is expected that data 
quality will improve (fewer manual entry errors, more robust quality checks and assurance, etc.), the post-trip data 
processing times will become shorter (more timely data), and the overall operational efficiency of the program will 
increase.

C. Implement the Necessary Infrastructure and Systems Integrations Needed to Support Modernized Data 
Collection Programs

While the use and adoption of ET is broadening, the infrastructure resources and support required to manage 
the data are insufficient. The current data structures, formats, and processes for data submittal and receipt are 
inadequate to support additional fisheries, or increased capacity. The existing infrastructure limits data access, 
analysis, and dissemination. In addition to the need for a proper data infrastructure, the current ET data are not 
well integrated with other FDD systems. Consistent with FDDI, there is a larger effort to modernize, standardize, 
and integrate across all FDD systems. Part of this work involves the development of a singular catch accounting 
system, Catch Accounting and Monitoring System (CAMS), that will integrate commercial fisheries catch data, 
across all FDD systems and provide consistent catch estimates for regional resource monitoring efforts including: 
in-season quota monitoring, socio economic analyses, stock assessments, and ecosystem assessments

D. Explore the Use of Artificial Intelligence and Machine Learning to Improve Overall Data Processing 
Timeliness and Quality.

There is considerable interest in applying artificial intelligence (AI) and machine learning (ML) to fishery-
dependent data and monitoring challenges. Within the EM space there have been efforts to leverage ML/AI to 
automate the detection of fishing effort from sensor data and the development of image recognition algorithms 
to automate the identification of fish species from video data. This technology is developing at a rapid pace, and 
through these types of applications it is expected that the integration of ML/AI will greatly improve the speed 
with which EM video data can be reviewed, processed, and integrated into real-time catch monitoring activities. 
Additionally, the automation of this step, combined with its potential to reduce the amount of video that needs to 
be reviewed, and/or transmitted, will greatly reduce industry-funded monitoring costs. Machine learning can also 
be leveraged to make data collection applications more user friendly and efficient, as well as aid in the development 
of more robust quality assurance procedures that can adapt and evolve in response to use-patterns and temporal 
patterns such as species distribution shifts.

E. Explore the Use of Cloud-Based Solutions to Improve Economies of Scale and Costliness of Voluminous 
Data Collection Programs

Expanded use of cloud-based solutions will be needed to support some of the processing demands of AI 
technologies. The Region will look to expand the use of cloud-based solutions for other applications where 
appropriate, as dictated by costs, needs, and security considerations. With the proliferation of cloud-based storage 
solutions, system outages and down-time should be minimized.



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

GARFO/NEFSC Region | 2021-2025 ELECTRONIC TECHNOLOGIES IMPLEMENTATION PLAN

9

4 Regional ET Priorities
GARFO and NEFSC are prioritizing their ET efforts on several core areas including FDDI, EM, ER, CAMS, and the 
development of systems infrastructure and support.

4.1   Integration - Fishery Dependent Data Initiative
GARFO and NEFSC have begun to modernize and integrate the regional commercial FDD systems. This regional 
FDD modernization initiative has been formalized as the Northeast United States Regional Fishery Dependent 
Data Initiative. The scope of the initiative includes those data collected from commercial fishing trips that are 
part of regional regulated catch monitoring efforts (i.e., data needed to estimate catch, including catch-at-size/
age), and those information systems used to collect and process these data to support quota monitoring and stock 
assessments. Moving forward, FDDI will be highly influenced by technological improvements, regulatory changes, 
regulatory and operational process refinements, and resource and role adjustments.

There are numerous data collection programs operating at various times and scales throughout the life cycle of a 
fishing trip, from before the trip occurs until after the catch is offloaded and biological samples are taken. Some of 
the programs require active engagement by the vessel operator (filing a pre-trip notification, or filling out a VTR), 
while others are more passive (VMS positional polling or at-sea observers). Some are focused on the collection 
of bycatch data (monitoring programs), while others are focused on the characterization of fishery landings 
(dealer and biological sampling programs). With the proliferation of new data collection programs over the years 
(e.g., VMS, at-sea reporting requirements, and new monitoring programs) there has also come an increase in the 
industry reporting burden and an increase in the redundancy of the reporting requirements. Moreover, some 
of these data collection programs continue to utilize paper-based data collection, which is costly for the Agency 
and lack the flexibility to adapt to highly dynamic fishery management and monitoring needs. The FDDI has two 
primary objectives:

• Developing and streamlining the data flows or pathways through technical, regulatory, and process solutions; 
and,

• Facilitating infrastructure and process improvements, including automation, to the individual fishery-dependent 
data collection and catch-processing programs.

4.2   Electronic Monitoring

4.2.1	 Groundfish
The New England Fishery Management Council adopted Amendment 23 to the Northeast Multispecies (groundfish) 
Fishery Management Plan (FMP) at its September 2020 meeting. The Region is working to complete a rulemaking 
once the Council submits the action for review and approval and are targeting a May 1, 2022 implementation date 
for approved measures. A top priority is to facilitate transition of EM Exempted Fishing Permit (EFP) programs 
into regulatory programs and expand the use of EM to other fisheries, as appropriate, to meet data collection and 
monitoring needs. 

4.2.2	 Atlantic	Herring
The New England Fishery Management Council adopted the New England Industry-Funded Monitoring Omnibus 
Amendment at its April 2018 meeting. This amendment implemented a new IFM program in the Atlantic herring 
fishery and established a 50-percent coverage target for ASM aboard vessels issued a Category A or B herring 
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permit. The Region intends to administer an EM and portside sampling EFP during IFM years 2021 and 2022 (April 
1, 2021 - March 31, 2023). Top priorities are (1) collecting additional information about how to most effectively 
and efficiently administer an EM and portside sampling program for the herring fishery, (2) collecting information 
on the use of EM and portside sampling for herring vessels fishing with other gear types,(3) evaluating the utility of 
EM and portside sampling to monitoring fishing in Groundfish Closed Areas, and (4) facilitating the implementation 
of a permanent EM and portside sampling program for herring vessels to meet their IFM requirements. 

4.3   Electronic Reporting

4.3.1	 Commercial	Fisheries
Electronic reporting has been evolving in the Greater Atlantic for more than a decade and has been approved for 
use since 2011. The required use of eVTR was first implemented in 2018 in for-hire fisheries managed by the 
Mid-Atlantic Fishery Management Council and again in 2019 in the private recreational Tilefish fishery. More 
recently, both councils took action to require electronic reporting in commercial fisheries managed by both 
councils. Implementation of mandatory eVTR is anticipated in November 2021 and once complete, will result in the 
requirement for all vessel trip reporting by vessels permitted by GARFO and engaged in fisheries managed by both 
the MAFMC and the NEFMC to be submitted electronically.

 
4.3.2	 One	Stop	Reporting
Concurrent with the implementation of required electronic reporting in commercial fisheries is the intent to 
provide One Stop Reporting (OSR) capabilities. OSR is the ability for vessel owners and operators to submit a single 
electronic report to multiple management jurisdictions. Currently, some vessel operators who are permitted by 
multiple management authorities, are required to submit reports to each authority and therefore incur duplicative 
reporting requirements for a single fishing trip. OSR will eliminate redundancy and enable the submission of a 
single report to fulfil all reporting requirements,

4.3.3	 Customized	Logbooks
There is a regional desire to develop more intuitive, easier to use fisheries data collection applications. Prioritizing 
industry facing applications, the Region will focus first on eVTR applications. The GARFO and NEFSC are developing 
logbook applications which will provide gear-specific user instructions and field names, can adapt to fishery, or 
program-specific reporting requirements (e.g., Exempted Fishing Permits, Research Set-Aside), and can support 
expanded reporting requirements needed to consolidate industry reporting requirements.

4.3.4	 eVTR	Data	Model
The development of a modernized eVTR data model has long been recognized as being critical to supporting 
the ongoing demands placed upon data collection programs. The development of a new data model that has 
the flexibility to address a wide range of requirements is critical to enabling further development of electronic 
reporting programs and support flexible data collection applications like customized eVTR logbooks. 

4.3.5 FLDRS v5 
The Fishing Logbook Data Recording Software (FLDRS) is undergoing a major upgrade with version 5 (v5) 
scheduled to be released in summer 2021. The primary objective of FLDRS is to serve as a tool for electronic trip 
reporting, collection of precise real time data on fishing activity for use in scientific analysis, and provide the 
industry with electronic reporting solutions that can also improve fishing operations. FLDRS v5 will upgrade to 
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a more modern software and system design, provide users with remote access to software updates and support 
tables, remote technical assistance and post export data editing capabilities.

4.3.6	 Observer	Program	Electronic	Reporting
Continue the expansion of the Observer At-sea Information System (OASIS) to include the remaining paper logs 
collected in the NEFOP, IFS, and IFM programs. Consistent with the goals of FDDI, efforts should focus on the 
development of a consolidated fisheries information system (databases, applications, procedures, jobs, etc.) that 
supports the core sampling programs. Long term, as the regional observer programs transition to full ER, it is 
expected that data quality will improve, the post-trip data processing times will become shorter (i.e., more timely 
data), and the overall operational efficiency of the program will increase.

4.4   Catch and Monitoring System (CAMS)
Currently, the NEFSC and GARFO have two parallel systems for catch monitoring and accounting, with the former 
led by GARFO for quota monitoring and the latter led by the NEFSC for stock assessments and other research 
activities. These two systems each integrate data across a wide array of fishery information systems, and each 
approaches that integration slightly differently, resulting in different outputs that have raised and continue to 
raise stakeholder concerns. Both systems require significant maintenance and upgrading as regulations and data 
streams change. Continuing to maintain these two systems is an inefficient use of resources and is no longer an 
effective tool to provide the best information for science and management actions. There is a large scale regional 
effort underway to develop and maintain a single regional catch accounting and monitoring system, CAMS, to fulfill 
both science and management needs, and fully integrate all core fishery-dependent data together in a unified and 
accessible system supported by standardized and documented business rules.

4.5   Development of Systems Infrastructure and Support
Modernization efforts of the regional FDD infrastructure should consider ways to improve overall reliability and 
capacity. Investment in people, process, and technology will be critical to moving regional ET efforts forward. 
Consistent with recent Fisheries Information Management Modernization Workshop recommendations (Margolis 
et al. 2020), there are regional efforts to implement data governance, improve regional coordination, develop 
project management tools and standards, a modernization and reorganization of many critical programs, and 
regional investments in AI and an expiration of cloud services.
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5 Council Actions
The Greater Atlantic Region encompasses fisheries managed by both the New England Fishery Management 
Council and the Mid-Atlantic Fishery Management Council. Electronic Technologies have been evolving for 
many years and in some cases, built on existing data collection programs and in other cases, are developing new 
programs.

Vessel trip reporting is most often interpreted as vessel based logbook reporting but can also include other forms 
of vessel reporting such as Interactive Voice Response (IVR) and catch reporting through VMS programs. In the 
Greater Atlantic, IVR and VMS based reporting are nuanced based reporting programs applicable to a subset of 
the fishery management plans governed by the Greater Atlantic. Relevant to the Greater Atlantic Region Electronic 
Technology Implementation Plan, the adoption of electronic logbooks, or eVTR has been the most prominent form 
of electronic reporting actions taken by the fishery management councils.

The Greater Atlantic Region has required vessel trip reporting in all fisheries since 1994. Federally-permitted 
vessels are required to submit VTRs documenting all fishing activity and catches for every trip taken regardless of 
targeted species or waters fished. In 2011, submission of VTRs by electronic means was first approved on a limited 
and voluntary basis. In 2013, the voluntary use of eVTRs was approved for all vessels participating in all fisheries 
managed by GARFO. 

5.1   MAFMC For-Hire Fisheries
In August 2016 the MAFMC approved an omnibus framework which required the electronic submission of vessel 
trip reports by for-hire (charter and party) vessels holding permits for species managed by the MAFMC. The eVTR 
Framework intended to increase the timeliness, accuracy, and quality of fisheries data submitted to GARFO while 
also reducing the reporting burden on for-hire vessel operators. Implementation became effective in March 2018 
and required all charter and party vessels holding a federal permit for species managed by the MAFMC to submit 
eVTRs for all trips carrying passengers for hire. These eVTRs must be submitted through a GARFO-approved eVTR 
software application within 48 hours of the end of a fishing trip. 

5.2   MAFMC Private Recreational Tilefish
Beginning in August 2020, recreational vessels targeting or retaining golden or blueline tilefish from Virginia to 
Maine were subject to new permitting and reporting requirements. This requirement represents the first vessel 
based permitting and reporting requirement for recreational fisheries in the Greater Atlantic. All recreational 
vessels intending to fish for blueline or golden tilefish north of the North Carolina/Virginia border are required to 
obtain a Federal permit and submit eVTRs through a GARFO approved electronic reporting system.

5.3   MAFMC and NEFMC Commercial Fisheries
In November 2020, NOAA Fisheries approved a recommendation from both the Mid-Atlantic and New England 
Fishery Management Councils to require federally permitted commercial fishing vessels to submit vessel trip 
reports electronically. The Omnibus Framework was developed to require commercial vessels with federal permits 
for species managed by either Council to submit their VTRs electronically. Beginning on November 10, 2021, all 
commercial vessels with federal permits for species managed by the Mid-Atlantic or New England Council will 
be required to submit VTRs electronically within 48 hours of the end of a trip. Upon request of the New England 
Council, GARFO also extended this requirement to vessels issued for-hire (charter/party) permits for New England 
Council-managed fisheries. 
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5.4   NEFMC - Groundfish: Amendment 16
In 2010, NOAA Fisheries implemented Amendment 16 to the Northeast Multispecies Fishery Management Plan. 
Amendment 16 to the FMP established annual catch limits and accountability measures for the fishery, as well as 
a monitoring requirement for groundfish sectors to implement and fund a monitoring program to track catch and 
discards by area and gear type. Amendment 16 included the ability for sectors to use EM instead of ASM to meet 
monitoring requirements, provided that the technology is deemed sufficient by NOAA Fisheries. In December 2019, 
the Region notified the New England Fishery Management Council of the intent to expand EM and incorporate it 
into the fishing years 2021-2022 sector operations plan approval process. Since 2016, the Region has worked with 
members of industry and other stakeholders to develop EM as a tool to meet sector monitoring requirements. 
The Region has evaluated two models using EFPs: The audit model and maximized retention. Based on the data 
collected under the EFPs, it was determined that the audit model EM program is sufficient to collect information on 
groundfish discards and other relevant information (e.g., date and time, gear category, location) for the purpose of 
ACE accounting, provided that the vessel’s captain and crew adhere to catch handling and reporting requirements 
as described in the vessel monitoring plan (VMP). That determination was announced in the fishing years 2021-22 
proposed sector rule. In order to facilitate the adoption of EM by sector vessels, the Region published EM program 
requirements and standards and offered a NOAA Fisheries-designed audit model EM program for incorporation 
into sectors’ operations plans. Of the 16 sectors that submitted draft operations plans for fishing years 2021-22, 
six of them included an EM plan in addition to an ASM plan for consideration. There is insufficient data to make a 
determination for the maximized retention program for fishing year 2021, however, the Region will continue to 
evaluate maximized retention through the EFP program.

5.5   NEFMC - Groundfish: Amendment 23
The New England Fishery Management Council adopted Amendment 23 to the Northeast Multispecies (groundfish) 
Fishery Management Plan at its September 2020 meeting. Amendment 23 aims to improve the reliability and 
accountability of catch reporting in the commercial groundfish fishery by requiring 100 percent monitoring, 
either by deploying human at-sea monitors or utilizing several EM options to meet the monitoring requirements. 
If approved by NOAA Fisheries, Amendment 23 would improve and strengthen the catch monitoring mandates 
established in 2010 under Amendment 16 to the groundfish FMP, by requiring groundfish sectors to implement 
ASM with a target of up to 100 percent if NOAA Fisheries has funds to reimburse industry costs, and an industry-
funded 40-percent requirement if the agency has no funds to reimburse industry, and in both cases allow sectors 
to use EM to satisfy their catch monitoring requirements. This may advance the adoption of EM in the region 
because it removes the current disparity between human and EM coverage levels. Amendment 23 is expected to 
be submitted to NOAA Fisheries in the spring of 2021. Once submitted, NOAA Fisheries is required to determine 
whether the action is consistent with all applicable law including the Magnuson-Stevens Fishery Conservation and 
Management Act and, if so, develop implementing regulations through notice and comment rulemaking. The target 
date of implementation of approved monitoring measures is May 1, 2022. NOAA Fisheries will continue to follow 
the sector operations plan process described above to approve EM programs, and will incorporate any approved 
changes from Amendment 23 into the process.

5.6   NEFMC - Atlantic Herring: New England Industry-Funded Monitoring Omnibus 
Amendment
In 2013, the Mid-Atlantic and New England Fishery Management Councils initiated a joint omnibus amendment 
that would allow industry-funded monitoring (IFM) in all of the fishery management plans managed by the 
Councils. The IFM types that the amendment considered for the Atlantic herring and Atlantic mackerel fisheries 
included observers, ASM, EM, and portside sampling. 

In order to provide the Councils with more data on the utility of using EM to verify catch retention and track 
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discarded catch, NOAA Fisheries conducted an EM pilot study in 2016-2017 on herring and mackerel vessels 
fishing with midwater trawl gear. At its April 2017 meeting, the Mid-Atlantic Fishery Management Council voted 
to postpone action on the joint amendment until after a 2016-2017 midwater trawl EM pilot study was completed. 
However, the New England Fishery Management Council selected preferred alternatives and recommended that 
NOAA Fisheries consider the amendment for approval at its April 2017 meeting. Therefore, the joint amendment 
became the New England IFM Omnibus Amendment, with proposed measures applying only to New England 
Council-managed FMPs. The Mid-Atlantic Council has yet to take further action on EM within its jurisdiction.

During its April 2018 meeting, the New England Fishery Management Council took final action on the New England 
IFM Omnibus Amendment and recommended a 50-percent coverage target aboard vessels issued a Category A 
or B herring permit. This 50-percent coverage target includes a combination of Standardized Bycatch Reporting 
Methodology (SBRM) and IFM coverage. The Council also reviewed the results from the 2016-2017 pilot study 
evaluating the use of EM on midwater trawl vessels, and concluded that a combination of EM and portside sampling 
was an appropriate substitute for ASM aboard herring vessels fishing with midwater trawl gear. Rather than 
implementing EM and portside sampling requirements through the IFM Amendment, the Council recommended 
that NOAA Fisheries manage EM and portside sampling via an EFP for midwater trawl vessels during the first 2 
years of IFM in the herring fishery in order to evaluate how to best permanently administer the program. 
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6 Electronic Technologies Used in the Region
Sections 6.1 through 6.6 provide a brief overview of how ET is being utilized for fishery-dependent data collection. 
These include fisheries using EM (Section 6.1), commercial fisheries using ER (Section 6.2), recreational fisheries 
using ER (Section 6.3), Federal dealers, processors and tenders using ER (Section 6.4), observer and study fleet 
programs using ER (Section 6.5), and fisheries using VMS (Section 6.6). Where appropriate, these sections also 
briefly describe any pilot projects and future activities, as well as fisheries that may be suitable for ET in the future. 
A summary of the technologies described in these sections can be found in Tables 14.1 through 14.6.Future phases 
of this project are likely to focus on modifications to catch handling requirements to increase participation by 
bottom trawl vessels, and development of machine vision tools that could expedite and reduce costs of the video 
review.

6.1   Summary of Fisheries Using Electronic Monitoring

6.1.1	 Groundfish	Electronic	Monitoring
Electronic Monitoring refers to the use of technologies, such as video cameras, gear sensors, and reporting systems, 
to monitor fishing operations, effort, and/or catch. There are currently two groundfish EM programs operating 
under EFPs in the Greater Atlantic; an audit model and a maximized retention model. The purpose of both 
programs is to develop EM as a tool to meet ASM requirements, as allowed in the regulations. 

6.1.2	 Audit	Model	EM
The audit-model EM program is in its 5th year operating under an EFP and includes approximately 20 participating 
vessels using a variety of gear types. Under the audit-model EM program, participants must record the estimated 
weight and count of all discards on an eVTR and adhere to catch handling protocols at sea to ensure collection of 
discard data from the video footage. In particular, participants must hold all groundfish below the minimum fish 
size under a camera prior to discarding them to facilitate video review by a third-party EM service provider. NOAA 
Fisheries audits a subset of trips taken by each participating vessel and compares the discard data submitted by the 
third-party EM service provider to the eVTR submitted by the vessel. If the data reported on the two sources match 
within an established threshold, NOAA Fisheries uses the discards that the vessel captain reported on the eVTR 
for catch accounting. If the data reported on the two sources do not match within an established threshold, NOAA 
Fisheries does not use the discards reported on the eVTR, and either uses the EM data or an estimate based on 
previous trips. Collecting video footage on all trips and selecting a random sample for review after the fact provides 
confidence in the accuracy of the discard data reported by the vessel for all of its trips. This provides an overall 
increase and improvement in discard data for the fishery, while minimizing program costs.

During the development of the audit model there have been two different EFP’s, a 100 percent model in which 
protocols are carried out on all declared groundfish trips, and an ASM replacement model in which protocols are 
only carried out on trips selected for ASM coverage. Starting in 2021 only the 100 percent model will continue. 

Beginning in fishing year 2021, sector vessels may choose to use audit model EM in place of ASM to meet 
monitoring requirements, provided that the sector has a corresponding monitoring program approved as part of its 
operations plans and a contract with a third-party EM service provider. Some aspects of the operational program 
will differ from the EFP. Notably, under the operational program vessels will no longer be required to submit eVTRs 
at the haul-level or document discard counts.
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6.1.3	 Maximized	Retention	EM
The maximized retention EM program is in its third year operating under an EFP. Four trawl vessels are enrolled in 
the program, with additional vessels expected to join in fishing year 2021. Under the maximized retention model, 
participants are required to retain and land all catch of allocated groundfish, including fish below the minimum 
size that they would normally discard. A third-party EM service provider reviews the video footage to confirm the 
vessel’s adherence to catch retention requirements, and a dockside monitor meets the vessel at the dock to collect 
catch data shore side. Because allocated groundfish are not discarded at sea under this model, comparison with the 
vessel’s VTR is not necessary. Maximized retention has fewer catch handling and reporting requirements and, as 
such, is well-suited to larger offshore vessels that cannot reasonably handle all their discards at sea. The maximized 
retention program will continue to operate under an EFP for the 2021 fishing year. 

6.1.4	 Groundfish	For-Hire	EM
During the 2019 fishing year, the Region launched the first EM pilot program in a for-hire fishery in the U.S. 
Two vessels in the groundfish for-hire fishery participated in a one-year pilot program to test the use of EM on 
charter/party boats. The goal of the program was to validate information reported by the captain on the eVTR, 
including number of anglers, trip time, fishing time and location, and count of kept and discarded catch by species. 
It was funded by a National Fish and Wildlife Foundation grant. The results of the pilot program found that EM 
was useful and cost-effective for verifying information on charter boats. However, it was difficult to validate 
information collected on party boats given the number of anglers and amount of activity onboard for a given trip. 
After the culmination of the first year of the pilot, it was determined that another year of data collected on the two 
participating vessels was not necessary as the resulting data would not differ from data collected in the first year. 
The next step would be to pursue a pilot program at a larger scale.

6.1.5	 Herring	EM
In 2016-2017, NOAA Fisheries contracted with Saltwater Inc. to conduct a voluntary EM pilot study on herring 
and mackerel vessels fishing with midwater trawl gear. The purpose of this study was to collect more data on the 
utility and affordability of using EM to verify catch retention and track discarded catch. Eleven vessels participated 
in the study. The New England Fishery Management Council, Mid-Atlantic Fishery Management Council, and NOAA 
Fisheries reviewed the results from the midwater trawl EM study and concluded that a combination of EM and 
portside sampling was an appropriate substitute for ASM aboard midwater trawl vessels. The purpose of EM is to 
confirm catch retention and verify compliance with slippage restrictions, while the purpose of portside sampling is 
to collect species composition, age, and length data. 

 In 2018, NOAA Fisheries began development of an EFP to continue developing an EM and portside sampling 
program in the Atlantic herring fishery to fulfill the requirements of the New England IFM Omnibus Amendment. 
Under this EFP, up to 12 midwater trawl vessels issued a Category A or B herring permit would be required to run 
EM systems (video cameras and gear sensors) on 100 percent of declared herring trips, regardless of whether they 
are carrying an observer on trips that are selected for SBRM coverage. EM data from 50 percent of EFP trips would 
be selected for video review. Participating vessels would be required to submit electronic VTRs in lieu of paper 
VTRs, and participating vessels would be required to adhere to individual VMP when fishing under the EFP. Each 
vessel’s VMP would outline the catch handling protocols and EM system configurations that the vessel would use 
while participating in the program. Vessels would not be permitted to fish under the EFP until they hold a NOAA 
Fisheries-approved VMP. 

Consistent with the Council-recommended 50-percent IFM coverage target for herring vessels, 50 percent of EFP 
trips would be selected for IFM coverage. If selected for IFM coverage, participating vessels would be subject to 
portside sampling on the selected trip in lieu of hiring an ASM. If NOAA Fisheries notifies a participating vessel 
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that a trip has been selected for IFM coverage, that vessel would be required to procure portside sampling services 
from a NOAA Fisheries-approved service provider. When a trip is subject to portside sampling (selected for IFM 
coverage or paying for portside sampling in order to fish in a groundfish closed area), participating vessels would 
be required to comply with slippage prohibitions and consequence measures, and they would need to offload their 
catch at a NOAA Fisheries-approved sampling station. 

Participating vessels would primarily fish with midwater trawl gear on declared herring trips; however, some 
vessels may fish with alternate gears (i.e., small-mesh bottom trawl, purse seine) under the EFP during the fishing 
year. NOAA Fisheries has yet to evaluate the use of EM systems on other herring vessels fishing with these gear 
types. As a result, the camera configurations designed to monitor vessels fishing with midwater trawl gear may 
not be adequate when those vessels switch to bottom trawl or purse seine gear. Allowing midwater trawl vessels 
to fish with alternate gears on EFP trips would provide preliminary information on the feasibility of using EM 
and portside sampling aboard herring vessels fishing with bottom trawl and purse seine gear. The intention is to 
provide purse seine vessels with the option to fish under an EM EFP beginning in IFM year 2022. 

The intention was to issue the midwater trawl herring EM EFP and begin assigning IFM coverage in the herring 
fishery on April 1, 2020. However, training for new portside samplers for the herring fishery was delayed due 
to local health mandates and travel restrictions. There is no intention to select herring vessels for IFM at-sea 
monitoring coverage until IFM portside sampling coverage is also available for vessels participating in the EM EFP. 
For this reason, implementation of IFM in the herring fishery is on hold until this training is completed. As of the 
drafting of this report, the intention is to issue the EFP and begin selecting vessels for IFM coverage no sooner than 
June 1, 2021. 

6.1.6	 Northern	Gulf	of	Maine	Scallop	EM
A few small boat, Northern Gulf of Maine scallop vessels in the region have partnered with an industry organization 
to pilot an EM program for the fishery. The goal of the program is to test the feasibility of using EM to meet 
monitoring needs and to collect data on scallop catch and bycatch of other species. With vessels through the Gulf 
of Maine becoming more engaged in the fishery, EM has the potential to serve as a tool to collect valuable data in 
remote ports not easily serviced by human observers. This pilot program has collected two years of data. It has 
been funded by a series of National Fish and Wildlife Foundation grants. 

6.2   Summary of Commercial Fisheries using Electronic Reporting
Vessel Trip Reporting has been a requirement for all commercial fisheries managed by GARFO since 1994. 
Historically, VTRs were submitted via paper logbooks. In 2011, electronic submission of VTRs was approved on 
a limited scale in commercial fisheries. In 2013, GARFO approved the use of eVTR on a voluntary basis for all 
commercial vessel operators. In December 2019 and January 2020, the NEFMC and MAFMC respectively took final 
action to require the submission of eVTRs in all commercial fisheries managed by both councils. Implementation 
of mandatory eVTR is planned for November 10, 2021. Additionally, it is expected that electronic submission of 
VTRs from vessel operators who possess only an American Lobster permit under the management of the Atlantic 
State Marine Fisheries Commission will be fully implemented by 2023. As of early 2021, the use of eVTR to fulfil 
commercial vessel reporting requirements remains voluntary with approximately 21 percent of the 1700 active 
commercial vessels choosing to utilize eVTR.

Upon the 2021 implementation of eVTR in commercial fisheries and the expected 2023 implementation of 
electronic reporting for all Federally permitted lobster vessels, all commercial fisheries managed by GARFO 
will be required to submit vessel trip reports electronically. Future expansion of eVTR will be in the form of 
ongoing refinement of systems and applications. GARFO and NEFSC are committed to refinement of the technical 
specifications and applications used by industry in order to provide positive user experiences and data collection 
applications that are intuitive and customizable. The development of applications that can be customized to a user’s 
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operational practices, fishing gears, and targeted species are all areas where customized applications can enhance 
the user’s experience and result in greater data accuracy.

6.3   Summary of For-Hire and Recreational Fisheries using Electronic Reporting

6.3.1	 For-Hire	Fisheries
Similar to commercial fisheries, VTRs have been a requirement for all recreational (charter for-hire and party/
headboat) fisheries managed by GARFO since 1994. In 2013, GARFO approved the use of eVTR on a voluntary basis 
for all for-hire vessel operators. In 2017, the MAFMC took final action to require electronic submission of VTRs 
in for-hire fisheries managed by the council and which was implemented by GARFO in March, 2018. Through the 
commercial fishing electronic reporting Omnibus action taken by the MAFMC and NEFMC in late 2019/early 2020, 
the NEFMC asked NOAA Fisheries to include all vessel operators holding for-hire permits for species managed by 
the NEFMC in the commercial eVTR action. Through this action and its expected implementation in November 
2021, all for-hire vessel operators holding GARFO issued permits for species managed by the MAFMC and NEFMC 
will be required to submit vessel trip reports electronically. 

6.3.2	 Private	Recreational	Fisheries
Recreational vessels (private anglers) targeting or retaining golden or blueline tilefish are required to report their 
fishing activity on electronically submitted vessel trip reports. This requirement was implemented in August 2020 
and is the first Federal private recreational fishery in the Greater Atlantic Region to be required to report effort and 
catch data.

6.4   Summary of Federal Dealers / Processors / Tenders using Electronic Reporting
Federally permitted seafood dealers have been required to report purchases of federally managed species from 
federally permitted vessels since 1994. Seafood dealers are defined as any person who receives for commercial 
purposes (other than solely for transport on land) from the owner or operator of a vessel issued a valid permit. The 
basic reporting requirements include species purchased, market and grade categories, purchase prices, and vessel 
information. Electronic reporting of dealer transactions became a requirement in 2004 and requires all federally 
permitted dealers to submit electronic reports for each transaction with federally permitted vessels. Reports must 
be submitted by midnight Tuesday for all transactions from the previous Sunday through Saturday. Secondary 
dealers, processors, tenders and the like do not have any transactional federal reporting requirement in the Greater 
Atlantic Region. 

6.5   Summary of Observer Programs / Study Fleet(s) Electronic Reporting Programs

6.5.1	 NEFSC	Fisheries	Monitoring	and	Research	Division	Reorganization
Recently, NEFSC Fisheries Monitoring and Research Division (FMRD) underwent an extensive reorganization 
impacting both the regional Observer Program, Cooperative Research, and their efforts to expand ER in these 
programs. Functionally, these efforts are now distributed among six groups. The Fisheries Monitoring Operations 
(FMO) Branch oversees day-to-day observer program operations, including SBRM, sea-day coordination, and PTNS 
coordination. The Training and Data Quality Branch (TDQ) oversees observer training, data quality, debriefing and 
audits, as well as EM review. The Cooperative Research Branch continues its focus on the Gulf of Maine Cooperative 
Bottom Longline Survey, Study Fleet Program, and other objectives. The Data and Information Systems Branch 
(DIS) is charged with the development and support of modernized fisheries information systems, including data 



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

GARFO/NEFSC Region | 2021-2025 ELECTRONIC TECHNOLOGIES IMPLEMENTATION PLAN

19

management, systems integration, applications and databases development, and ER development efforts in both 
the fisheries monitoring (EM and human observer programs) and the CR. Under its new organization, FMRD also 
includes a Special Projects Team, which oversees Dockside Monitoring, as well as an Administrative Team.

6.5.2	 Electronic	Reporting	in	Fisheries	Monitoring	Programs
The following provides an overview of ER in the regional observer programs, including pilot projects and future 
initiatives and fisheries/programs that may be suitable for ER in the future. ER systems are used by fisheries 
managers and scientists, observer program providers, observers, and vessel owners and operators throughout the 
observer data lifecycle (pre-trip notification, trip management, and data collection). These include The Pre-Trip 
Notification System, The Fishery Monitoring Portal, and the Observer At-sea Information System. Each of these 
systems is briefly described below.

6.5.3	 Pre-trip	Notification	System
PTNS is a complex and sophisticated observer deployment system currently limited to the groundfish and herring 
fisheries. For groundfish and herring vessel owners and operators, PTNS is the first ER system used to notify the 
Agency and observer providers of a vessel’s intent to fish. The most likely near-term opportunity to expand the 
coverage of PTNS is through the integration of the Atlantic scallop IFS monitoring program which also has a pre-
trip notification requirement. Currently, IFS uses a call-in Interactive Voice Response system to make pre-trip 
notifications. This transition will require coordination with GARFO and the industry to implement the necessary 
regulatory changes. Long Term under the FDDI, PTNS represents an opportunity to expand pre-trip notifications 
to all fisheries and establish a vessel activity census (VAC). The VAC declaration would be used for three purposes: 
(1) create a unique ID for each trip to be automatically shared across all data streams; (2) deploy observers/
at-sea monitors consistent with overall regional or fishery specific coverage requirements; and (3) provide the 
information needed to fulfil activity code information requirements and support the days-at-sea (DAS) and trip 
accounting needs used to support fisheries management and catch accounting processes.

6.5.4	 The	Fishery	Monitoring	Portal
The Fishery Monitoring Portal is a web-based application used by Agency staff and observer providers to manage 
observer trip deployments and other day-to-day observer program operations (e.g., sea day tracking, active 
observers and certifications, observer gear, etc.). Currently, the Fishing Monitoring Portal is accessible to FMRD 
staff, observer providers, observers, The U.S. Coast Guard, and NOAA Office of Law Enforcement (OLE). In the near 
term, there are also plans to expand the Fishing Monitoring Portal for use by fisheries managers at GARFO. Long 
term, the Fishing Monitoring Portal provides an opportunity to integrate and modernize disparate systems used 
by the observer program for entering and editing data, managing observer media, and other program tasks, into a 
centralized hub. This will reduce the number of codebases currently managed by the DIS Branch.

6.5.5	 Observer	At-Sea	Information	System
The regional observer programs currently use a combination of paper logs and ER for observer data collection. ER 
data is collected by OASIS. OASIS is an Android-based native application optimized for use on mobile tablet devices. 
OASIS streamlines observer data collection and promotes higher quality data with built-in quality assurance 
measures at the point of collection.

The ASM Program has been fully implemented on OASIS, as is the Portside Sampling (PSS) Program scheduled for 
implementation in June of 2021. The NEFOP, the IFS Program, and the IFM Program (currently only the Atlantic 
Herring Fishery) use a combination of OASIS and paper logs. For these fisheries, the data collected by OASIS are 
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used preliminary for trip, incidental take, and haul level data for in-season quota monitored fisheries and discard 
log data for the herring and longfin squid fisheries to track slippage events.

Efforts are underway to expand OASIS to include the remaining paper logs collected in the NEFOP, IFS, and IFM 
Programs. Long term, as the observer programs transition to full ER, it is expected that data quality will improve, 
the post-trip data processing times will become shorter (i.e., more timely data), and the overall operational 
efficiency of the program will increase.

6.5.6	 Gulf	of	Maine	Cooperative	Bottom	Longline	Survey	(BLLS)
In 2021, the BLLS will be in the second year of revamping its electronic data collection system. Although some 
improvements in hardware and software have occurred since the inaugural 2014 season, in 2020 a team which 
included database developers and a dedicated programmer, was formed within FMRD to make significant 
improvements to both front-end and back-end systems. The data collection and data storage systems are much 
like the design of the BLLS itself, aligned in many ways to achieve some operational parity, while making changes 
dictated by the distinct differences and limits found on small boat platforms. 

An Android based application is in a second phase of iteration after being used in the field during the fall 2020 
BLLS season. Deployed on ruggedized Samsung Tab Active 2 8-inch tablets, the application serves as the primary 
user interface for collecting biological data during catch processing. Additionally, there has been a complete 
redesign of the database resulting in a fully normalized database design capable of supporting instrument-based 
environmental and multimedia data types. The Android application will be driven by support tables to standardize 
and offer flexibility for seasonal or operational dynamic data changes. The Android application will have robust 
user-facing table driven data audits similar to other fisheries-independent systems used at the NEFSC. 

6.5.7	 Study	Fleet
The Study Fleet Program continues to improve on the quality and completeness of electronically collected fishery-
dependent data through the collaborative development and refinement of FLDRS (detailed separately in this 
document), an R Shiny app called the Graphical Onboard Fishing Information System Homepage (GoFISH), as well 
as wireless temperature depth probes. FLDRS is a tool for collection of precise, real time data on fishing activity for 
use in scientific analysis as well as an approved platform for electronic vessel trip reporting.

GoFISH is a computer fishing aid, data visualization and analysis app that was developed for commercial fishing 
captains and vessel owners participating in the Study Fleet Program. By compiling individual vessels’ self-reported 
historical fishing data collected by FLDRS, GoFISH provides vessel operators visual context through maps, graphs, 
and analysis. The app’s functionality was designed through direct collaboration with the fishing industry to 
maximize the benefits to its users. GoFISH provides industry with the tools to better visualize factors influencing 
fishing efficiency, including bycatch avoidance within the context of ecosystem dynamics. The app’s design 
simultaneously promotes accurate, complete, responsive, proactive fisheries science and cleaner, more efficient 
fishing businesses. The development and pilot phase of the project are complete and the development of the next 
version is underway where the app will be fully integrated with FLDRS v5. 

6.6   Summary of VMS Programs
The requirement to install, use and maintain a VMS in the below listed fisheries is necessary because these fisheries 
have a spatial component requiring the remote monitoring of fishing activity in regulatory areas of the Greater 
Atlantic Region. Additionally, some of these fisheries are also managed by a DAS management scheme, including 
multispecies common pool and scallop limited access, which uses VMS trip data to record day-at-sea usage by 
individual vessel and trip. VMS trips, the components of which include an activity declaration, start and end date/
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time, are recorded in a monitoring system managed by the NOAA Fisheries Office of Law Enforcement (OLE) and 
uploaded to a regional allocation management database. In order to properly monitor trips by VMS-equipped 
vessels, operators must declare their activity before leaving port. Trips are automatically recorded when the vessel 
crosses a VMS Demarcation Line which roughly approximates the state 3nm line. 

The VMS Program also requires the submission of VMS eForms or reports including catch, hail, pre-land and the 
monkfish DAS adjustment. Many of the fisheries, including multispecies, scallop, herring, and squid/mackerel, 
require the submission of daily catch reports during a trip which are used by regional processes to track individual 
catch quota and broader fishery/area allocations. The multispecies, scallop, herring, mackerel and Research Set-
Aside fisheries, have trip end hail or pre-land requirements in order to allow Enforcement to meet a vessel upon 
landing for the purpose of conducting a dockside boarding or observing an offload. In the monkfish fishery, a VMS 
report is required when a vessel’s catch is allowed to exceed its DAS, and is used by regional processes to increase 
the vessel’s DAS charge to match the landing.

Future use of VMS is being considered in the American Lobster fishery in order to provide vessel and gear 
information. There is growing interest to utilize the VMS platform to monitor lobster vessel locations as well as the 
locations of trap/pot gear on the ocean floor in areas that are being considered for “ropeless” trap/pot gear. These 
potential uses of VMS would support the lobster FMP as well as the Atlantic Large Whale Take Reduction Plan.
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7 Implementation Challenges of ET programs
7.1   EM Costs
Currently, EM programs operating in the region under exempted fishing permits are funded via National Fish and 
Wildlife Foundation grants awarded to industry groups. Over the next 1-2 years, EM programs will transition from 
EFPs to operational third-party model programs. Under a third-party program, the industry will contract directly 
with service providers to meet monitoring requirements. There is a lack of clarity around EM contract costs due to 
limited information, changes to program requirements, etc., and as a result, the fleet is hesitant to enroll in EM. For 
the groundfish fishery in particular, Congress has appropriated funds to pay for industry’s portion of monitoring 
costs. As a result, the potential cost benefits of EM identified under Amendment 23 are not realized under a 
paradigm where industry monitoring costs are subsidized by the Government. This, coupled with the lack of clarity 
described above, will likely result in limited adoption of EM by groundfish vessels in the immediate future.

7.2   EM Data Ownership and Federal Records
EM offers new potential data streams for the agency and end users. There is an increasing need to develop guidance 
and provide clarity with regards to how these data streams will be used by NOAA Fisheries and when a transfer 
of ownership is required. Items that need to be addressed include: data confidentiality, additional uses of data 
(i.e., documenting protected species interactions), data access, and Federal Record requirements (point at which 
imagery data becomes a federal record). These conversations are ongoing at the regional and national level and 
final guidance is not yet available. 

NOAA Fisheries has shared guidance with industry regarding minimum data storage requirements as specified 
in its Third-Party Minimum Data Retention Period in Electronic Monitoring Programs for Federally Managed U.S. 
Fisheries (NOAA Fisheries Procedural Directive 04-115-3). Video footage held by a third-party provider must be 
retained for a minimum period of one year following completion of NOAA Fisheries’ year-end data reconciliation 
process. All EM data submitted to the agency (e.g., for use in catch accounting) are considered Federal Records 
and must be retained for a period of 5 years, consistent with National Archives and Records Administration 
requirements.

7.3   EM Data Editing
According to NOAA Fisheries Procedure 04-115-03; (Third-Party Minimum Data Retention Period in Electronic 
Monitoring Programs for Federally Managed U.S. Fisheries). EM data are available to NOAA Fisheries to effectively 
administer the EM program, and monitor service provider and vessel compliance. 

Under the current program model, raw EM data is owned by the industry, stored by the service providers, and 
data access is provided to agency staff through a web portal. The interface allows the agency to view video footage, 
annotate data, and create JSON files as part of the secondary review. 

As a data quality control measure and in an effort to monitor vendor performance, the agency conducts a random 
and independent secondary review on a portion of the trips selected for primary review. The secondary review 
allows the agency to determine where issues with data collection or reporting are occurring and the ability to 
correct erroneous data. Using the information obtained through the secondary review, the agency adjusts training 
materials, develops data audits to capture common mistakes, and develops new protocols to address recurring 
issues.

Monitoring vendor performance is a critical component of a third-party paradigm where fishery-dependent 
data is used in management and science and is primarily processed by an entity other than the Government. 
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The secondary review allows the agency to determine vendor performance issues related to data collection 
and reporting, EM system functionality, and the vessel’s adherence to the VMP. Utilizing an “audit” method, the 
secondary review is a verification spot-check that ensures vendors are performing tasks as required. 

NOAA Fisheries along with project partners have identified the need to streamline the data correction process and 
formalize the purpose and application of the secondary review. Currently, if there are significant errors or major 
discrepancies found either during the secondary review or through the use of automated data auditing scripts the 
provider must resubmit the data. The NEFSC is working on a process to “edit” EM data (reflective of the observer 
programs), to reduce the provider reporting burden and streamline the process of correcting data errors. Data 
correction would be critical with the use of EM data in stock assessment and science measures. 

7.4   Recruitment and Participation
EM programs have been under development in the region since 2010. However, vessel participation demographics 
have varied by fishery and area. In the herring fishery, eleven of twelve midwater trawl vessels participated in the 
pilot program, and six of twelve vessels have enrolled in the upcoming EFP. Participation in the groundfish fishery 
has been mostly limited to small and mid-sized vessels. Consequently, the EM programs developed have been 
better suited to these size classes of vessel. High-volume trip boats have been less involved in EM development 
and, as such, additional work will need to be done to adapt EM to these vessels’ operations to meet monitoring 
requirements. At this time, several high-volume vessels are considering enrolling in the maximized retention 
EM program. Through feedback from project partners, it appears that factors such as the costs of landing and 
offloading undersized fish for which there is no market may be limiting participation. In addition, there are larger 
overarching concerns related to privacy and full transparency, particularly when parallel observer coverage is less 
than 100 percent.

7.5   Modernizing Data Information Systems Infrastructure
The job of modernizing the fishery-dependent systems is a continuous process, unattended, it can also be a costly 
process. In the current world of rapidly changing requirements and technology, preventing the future accumulation 
of technical debt will require a prolonged regional commitment to continually maintain, improve, and upgrade the 
infrastructure that supports systems. Technical debt will not be solved with technology alone. Equally important, 
it will require continually, and consistently investing in systems infrastructure and staffing resources to ensure 
that the Region’s capacity to implement ET is commensurate with the growing needs of the Region. Collectively, 
such an approach can stem the tide of accumulating technical debt and better position use of ET to meet regional 
challenges.



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

GARFO/NEFSC Region | 2021-2025 ELECTRONIC TECHNOLOGIES IMPLEMENTATION PLAN

24

8  Research and Development
8.1   Machine Learning
EM systems which incorporate cameras and sensors to produce a record of fishing activity are used in a wide 
variety of fisheries. In these programs technology from a number of EM vendors has been tested and information 
on the efficiencies of these systems has been collected. One salient point found in each application of EM has been 
that human video review is labor intensive and thus expensive. As a result, there is a need to develop technologies 
to automate the processing of video data. Automated-image classification via machine learning is an emerging 
technology that has the potential to enhance the efficiency of video review. If applied to remote electronic 
monitoring of fishing activities, this technology could have a substantial impact on the application of EM as a 
monitoring tool.

Developing machine learning solutions for fisheries demands large training data sets. As a result, NOAA’s Northeast 
Fisheries Science Center and CVision AI, deployed a video recording system to collect data onboard the FSV Henry 
B. Bigelow during biannual bottom trawl surveys for the purpose of building an image library. The system allows 
for continuous, high definition, video recording of activities at three sampling locations and a conveyor belt. 
Resulting data was collected and correlated to 99 percent of Fisheries Scientific Computer System (FSCS) trawl 
survey data.

Following correlation, the video data was used to create a curated groundfish image library to serve as a launching 
pad for EM machine learning applications. Frames associated with FSCS events were extracted to create images of 
a FSCS event. In addition, frames nearby FSCS events were manually annotated to create key frames of unobscured 
fish imagery. 

From this work, it will be determined if this technology can estimate fish size and identify fish species to the level 
needed by managers and scientists. Results from this project will be used to develop recommendations for how to 
move this technology from the scientific survey setting to fishing vessels. The goal is to develop an algorithm that 
could be used in open source software products to annotate EM footage and make this algorithm available to EM 
service providers. In the audit program, these tools could potentially collect species and weight information as the 
crew are handling catch under view of a camera before being discarded. In the maximized retention model, these 
tools could help with monitoring adherence to catch retention requirements. Both models, in fact, could reduce the 
amount of video collected by using activity recognition tools (e.g., detection of crew on deck). The goal is to develop 
an algorithm that could be integrated and utilized in open source software products that annotate EM footage. 

This technology will help make EM programs more cost-effective by reducing data analysis, transmission, and 
storage costs, which are the largest cost components in most programs. Furthermore, the development of these 
technologies is expected to improve the accuracy of catch reporting and monitoring and improve fishery stock 
assessments, while expanding the use of EM to monitor fisheries. 

The agency has been working with CVision AI, an AI image recognition firm to compile an image library since 
2018. The NEFSC has secured a follow-on four year contract with CVision, AI that will build off the previous work. 
Expansion of the image library will continue, including additional species beyond Northeast multispecies and 
refine the resulting algorithms. 
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9  Data Integration and Modernization
Full implementation of a next generation eVTR is critical to achieving the larger ET Vision of system consolidation 
and integration. Consolidation of reporting requirements into the eVTR application will streamline industry 
reporting, reduce redundancies, and improve Agency operational efficiency. To accomplish this, development 
of cost efficient and reliable means of transmitting eVTR data from fishing vessels at sea to shore-side servers 
is needed – this will allow eVTRs to replace existing activity declaration, trip hail, and within-trip catch reports 
currently filed using VMS units. Moreover, it will accelerate the PTNS-eVTR UTID linkage by allowing vessels to file 
their pre-trip notifications to upcoming fishing trips, directly from within their eVTR application. An additional 
component to the PTNS-eVTR UTID linkage will likely involve rethinking regional architecture and exploration 
of the micro-service concept and more reliance on application programming interface (API) communications as 
opposed to an integrated database concept. Establishing a UTID between the pre-trip notification and the realized 
fishing activity will greatly improve the effectiveness and efficiency of the Region’s fisheries monitoring programs 
by ensuring that sampling efforts are being directed at the intended fishing activities.

With the pre-trip observer deployment world (EM, observers, at-sea monitors, port-side samplers) solidly linked to 
the eVTR and other post-trip data collections (seafood dealers, dockside-monitors, port-based biological sampling) 
through a UTID an integrated data network will be achieved. Additional modernization work is outlined in Section 
3.
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10  Data Standards and Interoperability of ET 
Systems

10.1   Coding Standards
Database support tables store the data coding standards used by fisheries information systems like the regional 
CAMS, eVTR, PTNS, etc. For example, within CAMS the species information is not stored as a text description, but 
rather using a numeric code (e.g., the ITIS code for Atlantic cod is 164712). These sorts of standard coding schemes 
are used pervasively across the Northeast/Greater Atlantic fishery-dependent data systems and include not only 
species coding standards, but also units of measure, market and grade categories, dispositions, gear, fishing areas, 
ports, etc. (see example list at end of document). When information systems need to share information, or integrate 
information across multiple systems, it is important that they can communicate effectively - either by way of 
using the same data coding standards, or being able to rely on a translation from one coding standard to another. 
To support regional integration efforts there is a need to develop coding standards to help streamline future 
application development and greatly improve cross-system/service communication. GARFO and the NEFSC have 
recently convened a joint working group to develop regional coding standards with expected deliverables in late 
2021 and into 2022.

10.2   Electronic Reporting Technical Specifications
GARFO manages the eVTR applications that may be used for electronic reporting in federal fisheries managed 
by the Greater Atlantic Region and maintains the Vessel Trip Reporting webpage to convey information to 
industry members about reporting requirements and eVTR application options. The webpage also contains links 
to reference documents intended to provide guidance to eVTR application developers in order to promote the 
development and approval of reporting applications by external developers. Those links include the eVTR Technical 
Specifications that all applications must meet in order to be approved for use as well as the eVTR Software 
Application Approval Guide which provides guidance to developers in order for the applications to be approved for 
use in the GARFO managed Federal fisheries.

10.3   Electronic Monitoring Application Program Interface 
With the anticipated expansion of EM in the Greater Atlantic Region, a new database and API were designed at the 
NEFSC to facilitate the use of EM for additional purposes, such as estimating stock abundance to inform assessment 
models. The API has been designed to be dynamic, capable of accommodating multiple fisheries and programs, 
and to align with data modernization initiatives. For example, the API will support the herring industry-funded 
monitoring program and can be adapted to new fisheries opting for EM technology. 

The API hosts a variety of resources for service providers, end users, the fishing industry, and other stakeholders. 
Several of the resources include; NEFSC EM Video Review Protocols, data format and structure, data specifications, 
reference guides, and data testing protocols. The API promotes data transparency and incorporates data validation 
techniques to increase service provider data competency.

A benefit of the new EM platform is streamlining EM reporting for third-party EM service providers, while also 
creating one cohesive dataset for management and science to use as applicable from the EM program, such 
as estimating discards in a fishery. A better understanding of fishery removals should help improve estimates 
of overall stock abundance. EM integration will leverage the new API structure, facilitating the process of 
incorporating EM data into the current infrastructure. This shared system will reduce redundancies and improve 
the use of all fishery catch and monitoring data. 
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11  Costs of EM Programs
EM programs have high up-front costs due to the fixed costs associated with equipment and installation at the 
beginning of any EM program. Estimates of the average lifespan of EM equipment vary and depend upon the 
frequency and conditions of use. A commonly used estimate of EM system lifespan is five years.

To arrive at a total annual EM cost, mean values for equipment, field costs, and storage costs are estimated and 
averaged across five years. In year one, equipment and field costs represent roughly half of the overall program 
cost. Once the equipment is installed the assumption is that no further installations will be needed over the five 
years. Field service costs remain after year one, but decrease sharply. In Years 2 through 5, the majority of EM costs 
are attributable to video review. This is true even at low review rates (such as the audit model at review rates as 
low as a 15 percent). The assumption is that review costs will decline over time, particularly if there exists some 
cost-based incentive for operators to continually optimize their operations in order to assure high-quality video, 
noting that vessel operations are the primary driver of review times. To model this, costs were used from different 
locations in the distribution derived from the model across a range of review rates, pulling estimates from higher in 
the distribution in earlier years, and lower in later years.

For the entire groundfish fishery, the average annual cost for the audit model at a video review rate of 15 percent, is 
$2.9m across 200 vessels, an average of $14.5k per vessel. The variability around this average-per-vessel estimate 
is high and strongly right-skewed, driven by the number of days fished. Review costs represent about 35 percent of 
total costs in year one, but ~80 percent in subsequent years. 

Average annual cost at a video review rate of 50 percent is $6.5m, or $32.5k per vessel on average, noting that this 
average is taken from a heavily skewed distribution. Review costs represent the bulk of the total, about 88 percent 
over the five-year period. In year one, review costs represent 71 percent of the total, and this increases to ~95 
percent in subsequent years. 

There are no assumptions about the role of technology improvement over time in bringing review costs 
down below those modeled here—cost savings are assumed to come from improvements in operations alone. 
Technological advances will likely reduce these costs, in fact it’s likely that costs have declined since these models 
were developed.
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12  EM Cost Transition Plans
The procedural directive on Cost Allocation in Electronic Monitoring Programs for Federally Managed U.S. Fisheries 
(Policy Directive; 04-115-02; effective May 7, 2019) directs NOAA Fisheries to work with Councils and other 
stakeholders to develop a plan that transitions certain costs to the fishing industry, when allocation of monitoring 
costs between the agency and industry is deemed appropriate and approved under applicable law and regulations. 
The procedural directive explains the categories of costs associated with EM programs and how these costs 
should be allocated between NOAA Fisheries and the fishing industry. According to the procedural directive, NOAA 
Fisheries is responsible for the administrative costs of an EM program (e.g., monitoring program performance), 
while the fishing industry is responsible for the sampling costs (e.g., video processing). This procedural directive 
applies to operational programs, but it does not apply to programs operating under EFPs or as small-scale pilots. 
Currently, the EM programs in the region are all operating under EFPs. However, the use of EM to meet groundfish 
ASM requirements will transition from EFPs to operational programs starting in fishing year 2021. These programs 
are structured in a manner that is already consistent with cost allocation requirements. These programs will 
operate under a third-party model in which industry (i.e., sectors) will contract directly with service providers 
to obtain monitoring services. Industry will be responsible for all sampling costs including, but not limited to, 
equipment purchases, vessel monitoring plan development, and video review and storage. As such, a transition 
plan is not required and none has been prepared.
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13  Regional Communications and Outreach 
Plan

Communications and outreach has been and will continue to be a focal point of GARFO/NEFSC as the Region 
expands electronic technologies. Engagement with industry members, non-governmental organizations, and 
other partners was instrumental in the development of EM programs. Together, program policies, protocols, and 
systems were developed that enabled the successful implementation of EM programs. For the groundfish EM 
program in particular, standards and requirements were aggregated into written documents or published (i.e., EM 
API specifications, sector operations plan guidance) and provided to sectors and service providers to assist them 
in developing and implementing third-party EM plans as part of their fishing years 2021-2022 sector operations 
plans. The EM API was designed using open source software and is easily accessed by common software tools, 
allowing for API’s schema and rules to be readily understood by software developers and fishery biologists, 
which should remove barriers for new software providers to compete for EM work in the Greater Atlantic Region. 
GARFO and NEFSC staff have engaged with sector managers on industry calls to answer questions and increase 
understanding. As the Region prepares to implement Amendment 23 to the FMP, industry workshops will be 
organized to coordinate and educate as necessary. Similarly, the NEFSC Cooperative Research program has a 
long-standing relationship with industry partners in the development of electronic reporting programs and 
continuously engages with industry to further develop research programs and systems. 

In support of electronic reporting requirements, outreach and training is critical to successful implementation. 
Preceding implementation of electronic reporting in for-hire fisheries managed by the MAFMC, the Council hosted 
a series of regionally based workshops designed to familiarize industry stakeholders with electronic reporting 
requirements and applications. As development of the commercial eVTR requirement was evolving, virtual 
demonstrations were conducted via webinar to familiarize commercial fishermen with electronic applications. In 
the months leading up to implementation, regionally based webinars will be hosted to provide ample opportunities 
for industry members to familiarize themselves with reporting options and convert to electronic reporting prior to 
the implementation deadline. 
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14  List of Tables
14.1   Summary Tables
Table 1: Summary of Fisheries Participation in Electronic Monitoring Programs
Fishery Number 

of EM 
Vessels

Number of 
Vessels in 
Fishery

Observer 
Coverage

EM 
Coverage

Percent Video 
Reviewed

Implementation 
type, date

Funds Purpose of 
EM

Comments

Groundfish 
- Partial 
EM

4 270 40% 40% 100% EFP - 2020 NFWF Catch 
Accounting

Vessels 
only 
running 
EM when 
selected

Groundfish 
- Audit

16 270 40% 100% 50% EFP - 2020 NFWF Catch 
Accounting

Vessels 
running EM 
100%

Groundfish 
- Max 
Retention

2 270 40% 100% 100% EFP - 2020 NFWF
Discard 
Compliance

Vessels 
running EM 
100%

Atlantic 
Herring - 
Mid-water 
Trawl

6 12 50% 100% 50% EFP - 2021
NOAA 
Fisheries

Catch 
Retention

EM vessels 
will be 
subject to 
portside 
sampling 
coverage, 
not at-sea 
observer 
coverage. 
EFP 
effective 
2021 

Table 2: Summary of Participation in Electronic Reporting Programs for Commercial Fisheries

Fishery 
Survey 
Name

Number 
of ER 
Vessels

Number of 
Vessels in 
Fishery

Data 
Submitted 
to, 
Managed 
by

Required 
or 
Volunteer

Reporting 
Frequency 
(Haul, trip, 
week, month)

Purpose of ER Comments

Electronic 
Vessel Trip 
Reporting

358

2898 issued 
permits, 
1745 active 
vessels

GARFO Voluntary

Trip level 
reporting 
with weekly 
or monthly 
submission 
requirements.

Vessel logbook

ER will be required in all commercial 
and for-hire fisheries with reports 
submitted within 48 hrs of landing 
upon implementation of commercial 
eVTR rule expected in later half of 
2021
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Table 3: Summary of Participation in Electronic Reporting Programs for For-Hire and Recreational Fisheries
Fishery /
Survey 
name

Mode # ER 
Vessels

# Vessels 
in Fishery

Data 
Submitted 
to / 
Managed 
by

Validation 
Method

Required or 
Volunteer

Reporting 
Frequency 
(Haul, 
trip, week, 
month)

Purpose 
of ER

Comments

Electronic 
Vessel Trip 
Reporting

Recreational 
(party / 
charter)

408
959 issued 
permits, 
454 active 
vessels

GARFO None

Required 
in MAFMC 
fisheries. 
Voluntary 
in NEFMC 
fisheries

MAFMC = 
within 48 hrs 
of landing. 
NEFMC = 
weekly or 
monthly 
depending of 
fishery

Vessel 
Logbook

NEFMC for-
hire vessels 
will be required 
to reporting 
electronically 
and submit 
within 48 hrs 
as part of the 
commercial 
eVTR rule 
expected to be 
implemented 
in later half of 
2021

Electronic 
Vessel Trip 
Reporting

Private 
Recreational 
Tilefish

5 268 issued 
permits

GARFO None Required Within 48 
hrs. of 
landing

Vessel 
Logbook

None

Table 4: Summary of Participation in Electronic Reporting Programs for Federal Dealers, Processors, and Tenders

Dealer or 
Processor 
or Tender

# of Federal 
Permit

Data 
Submitted 
to / 
Managed 
By

Required 
or 
Volunteer

Reporting 
Frequency 
(day, week, 
month)

Purpose 
of ER

Comments

Dealer 819
ACCSP / 
NEFSC / 
GARFO

Required Weekly Landings
Electronic 
reporting has 
been required 
since 2004

Table 5: Summary of Participation in Electronic Data Collection for Observer Programs and Study Fleets

Fishery / 
Study Fleet

# of ER Vessels Number of 
Vessels/ Plants 
in Fishery

Required or 
Volunteer

Reporting 
Frequency 
(day, week, 
month)

Purpose of ER Comments

Cooperative 
Research 
Branch Study 
Fleet Program 
- Contracted

39 39 Contracted

Haul level - 
submission at 
the completion 
of trip

Haul level and 
environmental 
data collection 
for scientific 
research

The majority 
of these 
vessels also 
participate in 
commercial 
eVTR
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Fishery / 
Study Fleet

# of ER Vessels Number of 
Vessels/ Plants 
in Fishery

Required or 
Volunteer

Reporting 
Frequency 
(day, week, 
month)

Purpose of ER Comments

Cooperative 
Research 
Branch - Non-
contracted

34 34 Voluntary

 Mix of Haul 
and Subtrip - 
submission at 
the completion 
of trip

Haul level or 
subtrip data 
collection 
for scientific 
research

The majority 
of these 
vessels also 
participate in 
commercial 
eVTR

Northeast 
Multispecies 
groundfish 
fishery (FY = 
1 May until 30 
April)

Coverage FY 2019, 40% 
coverage FY 2020, 40% 
coverage FY 2021

Northeast 
Multispecies 
groundfish 
fishery 
~150 active 
groundfish 
permits in 2020

Requirement 
for deployed 
observers

48 hour post 
disembark 
data upload 
requirement; 
Trip, Gear, 
Haul, Species 
Composition/
Weights/
Lengths, 
Protected 
Species Data, 
Commercial 
Fishing Safety

 In-season 
quota monitoring 
on kept and 
discarded 
species; 
Calculate 
remaining 
Annual Catch 
Entitlements. 

Paperless 
program 
implemented 
in December 
2020. Using 
the OASIS 
application for 
at-sea ER.

Atlantic 
sea scallop 
fishery(FY 1 
April until 31 
March)

Scallop (FY2020)-3.5% 
for: MAAA Trawl General 
Category (GC), Open 
Area Trawl GC, 5 % 
for: Open Area Dredge 
Limited Access (LA), 
Open Area Dredge GC, 
Nantucket Lightship West 
(NLW) Dredge GC, NLS 
Dredge GC, CA I Dredge 
GC, Mid-Atlantic Access 
Area (MAAA) Dedge LA, 
MAAA Dedge GC, 10 % 
for: Nantucket Lightship 
West (NLW) Dredge 
LA, Nantucket Lightship 
(NLS) Dredge LA, Closed 
Area I (CAI) Dredge LA, 
Closed Area I (CAII) 
Dredge LA, NLS Deep 
Dredge LA, NLS Deep 
Dredge GC

Scallop 
(FY2020): 
~350 Limited 
Access Permits; 
~250 Limited 
Access General 
Category 
Permits

Requirement 
for deployed 
observers

48 hour post 
disembark 
data upload 
requirement; 
Trip, Gear, 
Haul, Species 
Composition/
Weights, 
Protected 
Species Data, 
Commercial 
Fishing Safety

 Fishery specific 
in-season quota 
and bycatch 
monitoring

Using the 
OASIS 
application for 
at-sea ER.
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Fishery / 
Study Fleet

# of ER Vessels Number of 
Vessels/ Plants 
in Fishery

Required or 
Volunteer

Reporting 
Frequency 
(day, week, 
month)

Purpose of ER Comments

Atlantic herring 
and longfin 
squid fisheries 
(FY 1 Jan until 
31 December)

Herring (FY2020): 
Targets vary annually by 
fleet, but are generally 
focused on the Mid-Water 
Trawl, Purse Seine, 
and Bottom Otter Trawl 
fleets at coverage rates 
generally < 20%. Longfin: 
Trips landing >2500 
lbs. of longfin squid 
(SBRM small mesh otter 
trawl seadays possibly 
included)

Herring 
(FY2020):1,673 
herring permits, 
Longfin:~270

Requirement 
for deployed 
observers

48 hour post 
disembark 
data upload 
requirement; 
Trip, Gear, 
Haul, Species 
Composition/
Weights, 
Protected 
Species Data, 
Commercial 
Fishing Safety

Fishery specific 
in-season quota 
and bycatch 
monitoring

Using the 
OASIS 
application for 
at-sea ER

Atlantic herring 
Industry 
Funded 
Monitoring 
(IFM) Portside 
Sampling 
(PSS)

Voluntary EFP 
participation in FY2020: 
Expected vessels <10

Herring 
(FY2020):1,673 
herring permits

Voluntary

Collected during 
vessel offload 
at end of the 
trip by 1 or 
more portside 
samplers

Shore side 
catch monitoring 
in support of 
full retention 
EM program 
implemented 
through an 
Exempted 
Fishing Permit 
(EFP)

For IFM 
portside 
sampling in 
Spring 2021 
the data will 
be uploaded 
via the mobile 
app OASIS 48 
hr. upload

Multispecies 
Dockside 
Monitoring 
(DSM)

Voluntary EFP 
participation in FY2020. 
The program has 
averaged ~ 3 participants 
since 2018, but recently 
expanded to 4 with 8 
anticipated by Summer 
2021.

Northeast 
Multispecies 
groundfish 
fishery: ~250 
permits

Voluntary

Data are not 
collected 
electronically at 
this time. There 
is a plan to use 
the electronic 
data collection 
application 
BLISS for the 
associated 
biosampling 
(length 
measurements) 
in Spring 2021.

Dockside catch 
monitoring 
in support of 
maximized 
retention 
EM program 
implements 
through an 
Exempted 
Fishing Permit 
(EFP)

None
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Table 6: Summary of Participation in Electronic Vessel Monitoring System Programs
Fishery 
/ Survey 
Name

Number 
of VMS 
Vessels

Number of 
Vessels in 
Fishery

Data 
Submitted 
to and 
Managed 
by

Required/ 
Volunteer

Reporting 
Frequency 
(Haul, trip, 
week, month)

Purpose of VMS Comments

Multispecies 
Limited 
Access

477 477 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Sea Scallop 
Limited 
Access

346 346 OLE Required Half-hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

General 
Category Sea 
Scallop IFQ, 
Northern Gulf 
of Maine and 
Incidental 
Catch

537 537 OLE Required Half-hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Herring 
Limited 
Access and 
Open Access 
Cat E

127 127 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Monkfish 
Offshore 
Fishery 
Program 
Category F

15 15 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Surf Clam 
Open Access

592 592 OLE Required Hourly (see 
comments)

Monitoring

Number represents 
vessels equipped with 
VMS units that hold 
the particular permit. 
Vessels on a declared 
surfclam trip to the 
Great South Channel 
exemption areas are 
required to be on 
5-minute reporting 
while inside the HMA.

Ocean 
Quahog 
Open Access

588 588 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit
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Fishery 
/ Survey 
Name

Number 
of VMS 
Vessels

Number of 
Vessels in 
Fishery

Data 
Submitted 
to and 
Managed 
by

Required/ 
Volunteer

Reporting 
Frequency 
(Haul, trip, 
week, month)

Purpose of VMS Comments

Maine 
Mahogany 
Quahog 
Limited 
Access

10 10 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Longfin Squid 
Moratorium 270 270 OLE Required Hourly Monitoring

Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Illex Squid 
Limited 
Access

68 68 OLE Required Hourly Monitoring
Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

Mackerel Tier 
1, 2, 3 127 127 OLE Required Hourly Monitoring

Number represents 
vessels equipped with 
VMS units that hold 
the particular permit

14.2   Cost Templates for Groundfish Fishery

14.2.1	Sampling	Costs
Table 7: Sampling Costs for EM System and Monitoring Plan

EM System 
and 
Monitoring 
Plan

Current 
Funding

Funding 
Sources

Total Funding Comments

Equipment 
purchase, 
leasing, and 
installation

$12.9k/vessel Unspecified Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.

Maintenance, 
system 
upgrades, and 
repairs

$6.7k/vessel 
(year 1), 
$2.4k/vessel 
(years 2-4)

Unspecified Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.
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EM System 
and 
Monitoring 
Plan

Current 
Funding

Funding 
Sources

Total Funding Comments

Training for 
captain and 
crew

(embedded in 
above)

Unspecified Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.

Development 
of Vessel 
Monitoring 
Plans

(embedded in 
above)

Unspecified Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.

Other (please 
describe)

Unspecified Unspecified  Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.

Sub-Totals (Sub-total) Unspecified  Unspecified
Equipment purchase and installation is mean per 
vessel across the existing active groundfish sector 
fleet of 168 vessels. Maintenance and field services 
estimated as a composite, including training and VMP 
development.

Table 8: Sampling Costs for EM Data and Provider Services

EM Data and 
Provider 
Services

Current 
Funding

Funding 
Sources

Total Funding Comments

Video and Data 
Transmission

(embedded in 
Storage and 
Data, below)

Unspecified Unspecified
Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.

Video Review 
and Processing

 $230/vessel/
fishing day Unspecified Unspecified

Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.

Storage of 
Imagery and 
Data

$1.3k/vessel Unspecified Unspecified
Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.
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EM Data and 
Provider 
Services

Current 
Funding

Funding 
Sources

Total Funding Comments

Service 
Provider Fees 
and Contract

Unspecified Unspecified Unspecified
Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.

Other (please 
describe) Unspecified Unspecified Unspecified

Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.

Sub-Totals (Sub-Total) Unspecified  Unspecified
Data transmission and storage are estimated as a 
composite. Video review is mean per vessel per day 
absent. Estimates are generated using fishing year 
2019 data.

14.2.2		Administrative	Costs
Table 9: Administrative Costs for Program Support

Program 
Support

Current 
Funding

Funding 
Sources

Total Funding Comments

Council support, 
rulemakings, and 
permitting

Unspecified Unspecified  $250,000
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 

Staff time to 
review equipment 
on vessels and 
VMPs

Unspecified Unspecified  $300,000
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 

Facilitate 
communications 
participants and 
EM providers

Unspecified Unspecified  $100,000
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 

Manage vessel/
video review 
selection

Unspecified Unspecified  $125,000
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 
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Program 
Support

Current 
Funding

Funding 
Sources

Total Funding Comments

Other (please 
describe)

Unspecified  Unspecified  Unspecified
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 

Sub-Totals Unspecified  Unspecified  Unspecified
Cost increases for rulemaking anticipate numerous 
staff members being involved at varying levels. 
Equipment inspection costs assume some involvement 
of OLE. VMP costs are assumed to scale with the 
number of vessels (10x). 

Table 10: Administrative Costs for Certification of EM Providers

Certification of 
EM Providers

Current 
Funding

Funding 
Sources

Total Funding Comments

Review provider 
contracts Unspecified Unspecified  $20,000

Tasks in this section were estimated at 20 percent of 
a single FTEs time. It is difficult to estimate how much 
time would be needed to complete these tasks at 
scale. 

Examine 
software, 
hardware, and 
data reports

Unspecified Unspecified  $15,000
Tasks in this section were estimated at 20 percent of 
a single FTEs time. It is difficult to estimate how much 
time would be needed to complete these tasks at 
scale. 

Other (solicitation 
of EM provider 
applications 
and notice of 
approval)

Unspecified Unspecified  $5,000
 Tasks in this section were estimated at 20 percent of 
a single FTEs time. It is difficult to estimate how much 
time would be needed to complete these tasks at 
scale. 

Sub-Totals Unspecified Unspecified  $40,000
Tasks in this section were estimated at 20 percent of 
a single FTEs time. It is difficult to estimate how much 
time would be needed to complete these tasks at 
scale. 

Table 11: Administrative Costs for EM Program Performance Monitoring

EM Program 
Performance 
Monitoring

Current 
Funding

Funding 
Sources

Total Funding Comments

Auditing EM 
service provider

Unspecified Unspecified  $2,500,000

Currently ~10% of vessels participate in regional EM 
programs. These numbers are extrapolated to the current 
approximate total number of fishing vessels in the fleet. 
These estimates do not assume any efficiencies of scale (to 
be conservative). Assuming 200 vessels = fleet participation. 
“Other costs” are associated with costs associated with 
running a dockside monitoring program.
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EM Program 
Performance 
Monitoring

Current 
Funding

Funding 
Sources

Total Funding Comments

Reviewing 
video and data 
to optimize 
sampling rates

Unspecified Unspecified  $1,500,000

Currently ~10% of vessels participate in regional EM 
programs. These numbers are extrapolated to the current 
approximate total number of fishing vessels in the fleet. 
These estimates do not assume any efficiencies of scale (to 
be conservative). Assuming 200 vessels = fleet participation. 
“Other costs” are associated with costs associated with 
running a dockside monitoring program.

Analyzing data 
and integrating 
into monitoring 
program

Unspecified Unspecified  $2,500,000

Currently ~10% of vessels participate in regional EM 
programs. These numbers are extrapolated to the current 
approximate total number of fishing vessels in the fleet. 
These estimates do not assume any efficiencies of scale (to 
be conservative). Assuming 200 vessels = fleet participation. 
“Other costs” are associated with costs associated with 
running a dockside monitoring program.

Other (please 
describe)

Unspecified Unspecified  $100,000

Currently ~10% of vessels participate in regional EM 
programs. These numbers are extrapolated to the current 
approximate total number of fishing vessels in the fleet. 
These estimates do not assume any efficiencies of scale (to 
be conservative). Assuming 200 vessels = fleet participation. 
“Other costs” are associated with costs associated with 
running a dockside monitoring program.

Sub-Totals Unspecified Unspecified Unspecified

Currently ~10% of vessels participate in regional EM 
programs. These numbers are extrapolated to the current 
approximate total number of fishing vessels in the fleet. 
These estimates do not assume any efficiencies of scale (to 
be conservative). Assuming 200 vessels = fleet participation. 
“Other costs” are associated with costs associated with 
running a dockside monitoring program.
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Table 12: Administrative Costs for Video and Data Storage

Video and Data 
Storage

Current 
Funding

Funding 
Sources

Total Funding Comments

Video storage 
and access Unspecified Unspecified  $150,000

Program costs are for software licenses, computer 
equipment, and storage infrastructure. These numbers are 
based on the estimated number of staff required to support 
this work. Future database costs may vary depending 
on development and scale. These numbers assume the 
participation of 200 vessels.

EM database 
maintenance Unspecified Unspecified  $750,000

Program costs are for software licenses, computer 
equipment, and storage infrastructure. These numbers are 
based on the estimated number of staff required to support 
this work. Future database costs may vary depending 
on development and scale. These numbers assume the 
participation of 200 vessels.

Other (please 
describe) Unspecified Unspecified  $60,000

Program costs are for software licenses, computer 
equipment, and storage infrastructure. These numbers are 
based on the estimated number of staff required to support 
this work. Future database costs may vary depending 
on development and scale. These numbers assume the 
participation of 200 vessels.

Sub-Totals Unspecified Unspecified  $960,000

Program costs are for software licenses, computer 
equipment, and storage infrastructure. These numbers are 
based on the estimated number of staff required to support 
this work. Future database costs may vary depending 
on development and scale. These numbers assume the 
participation of 200 vessels.
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14.3   Projected Costs of an Operational Herring EM Program
In 2018, NOAA Fisheries used cost information collected through the midwater trawl EM pilot project to estimate 
the industry costs associated with running an operational herring EM program. These cost estimates were 
calculated based on the assumption that 11 vessels would participate in the program, each vessel would fish for 
herring on 100 days of the year, and that vessels would be selected for SBRM coverage (and therefore would not 
get selected for IFM coverage) on 10 percent of these fishing days. Several of these cost estimates have since been 
updated through the FIS proposal process. NOAA Fisheries also used analyses completed for the IFM Amendment 
Environmental Assessment to estimate the costs associated with the portside sampling portion of an operational 
program. It is important to note that the estimated costs shown in this table can vary based on a variety of factors 
including (but not limited to) program parameters, review rates, level of participation in the program, approved 
providers, and EM equipment lifespan.

Table 13: Projected Costs - Operational Herring EM Program
Cost Category Annual Cost 

Estimate
Notes

Program 
Overhead

$2,500 This is an estimate of the total EM program overhead costs to the fleet during each year of an 
operational program.

Equipment - 
Startup Costs 
(Year 1)

$11,000 - 
$110,000

Estimated startup costs associated with equipping 11 vessels with EM systems in year 1 of an 
operational program. For vessels that participated in the pilot study and already had EM systems, 
these costs were estimated at $1,000 per vessel. For vessels that did not participate in the pilot 
study, these costs were estimated at $10,000 per vessel.

Field Services 
- Startup Costs 
(Year 1)

$11,000 - 
$38,500

Field services startup costs include the costs associated with installing EM equipment and 
ensuring systems are compliant with regulations. For vessels that participated in the pilot study 
and already had EM systems installed, these costs were estimated at $1,000 per vessel. For 
vessels that did not participate in the pilot study, these costs were estimated at $3,500 per 
vessel.

Program 
Management - 
Startup Costs 
(Year 1)

$119,999
Program management startup costs are the costs to providers associated with starting an EM 
program. Costs include obtaining office space, hiring and training staff, and establishing review 
templates and protocols. The cost for vessels to contract with a new service provider was 
estimated at $10,909 per vessel. However, this estimate may be high if the chosen provider 
already has monitoring infrastructure in place.

Program 
Management - 
Ongoing Costs 
(Year 1 and 
Beyond)

$20,000
Ongoing program management costs include the costs associated with oversight of an EM 
program; communication with NOAA Fisheries and the industry; and oversight of tech support, 
data management, review activities, and other program practices. These costs were estimated at 
$1,818 per vessel.

Field Services - 
Ongoing Costs 
(Year 2 and 
Beyond)

$29,000
Ongoing field services costs include the costs associated with technical support, travel costs, and 
supplies. These costs were estimated at $2,636 per vessel.

Equipment - 
Replacement

$11,000 The estimated annual cost for equipment replacement was based on the assumption that 11 
vessels would need to replace half of their EM equipment every 5 years. 
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Cost Category Annual Cost 
Estimate

Notes

EM Hardware 
Maintenance

$71,500 The estimated cost associated with maintaining EM hardware on 11 vessels. These costs were 
estimated at $6,500 per vessel. 

EM Monitoring 
Costs

$1,000 per 
trip

The estimated costs associated with EM data processing and review.

Data Storage Up to $520
The estimated annual costs associated with EM footage and data storage. Estimated costs vary 
based on how much information would need to be retained. If only data and footage associated 
with specific events had to be retained, the annual cost of data storage was estimated to be 
negligible. If footage from every trip needed to be retained, the annual cost was estimated at 
$520 per vessel.

Portside 
Sampling $96,000

Costs associated with portside sampling were estimated based on the assumption that 
the midwater trawl herring fleet will catch approximately 50,000 mt of herring per year, at a 
monitoring cost of $3.84 per metric ton. This results in an annual cost estimate of $8,700 per 
vessel.
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