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3 Implementation issues 

3.1 Implementation vehicles for the EM program  

This analysis considers broadly the costs and benefits of a functioning EM pool as part of the Council’s 

fishery monitoring program. Integrating EM is a complex project with many components, however, and 

not all of the components will be implemented in regulation. The following sections describe the current 

implementation structure for the North Pacific Observer Program (Section 3.1.1), and then describe the 

various components of an EM program (Section 3.1.2) and a preliminary assessment of how they will be 

implemented (Section 3.1.3).  
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3.1.1 Current implementation structure of the North Pacific Observer Program  

Figure 1 Diagram of the North Pacific Observer Program 

 
 

As EM is integrated into the Observer Program, the different components of the program may be 

implemented through regulation, the annual deployment plan, contracts, or administration by NMFS 

(Figure 1). To facilitate the discussion about how to integrate the different elements of EM into the partial 

coverage program, the following describes how elements of the current partial coverage observer category 

are implemented.  

 

The Annual Deployment Plan (ADP) documents how NMFS intends to assign at-sea and shoreside 

observers to vessels and processing plants engaged in groundfish and halibut fishing in the North Pacific. 

The ADP addresses the changing needs of fisheries management and stock assessment by providing a 

flexible design that may be adjusted annually. 

 

The observer provider contract supplies qualified observers to vessels in a timely fashion and provides 

logistical and operational support including travel to deployment locations, safety and communications. 

 

The Observer Program regulations describe vessel owner or operator responsibilities. 

 

Agency administration of the Observer Program ensures that observers collect high quality data, and 

that observer data are integrated into catch accounting system in a timely manner so data can be used for 

management. 

 

 

Program elements 
implemented using: 

 Regulations 

 Agency administration 

 

Program elements 
may be implemented 
using components 
similar to observers 
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 Agency administration 
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Figure 2 Elements included in each of the implementation vehicles for the current human observer 
program 

 
 
3.1.2 EM program components  

The following is a general list of the different components that will be considered as part of an EM 

program. These include:  

 EM deployment design 

 Participation/eligibility 

 Equipment and installation 

 Operation 

 Data and equipment retrieval 

 Retrieval of EM data and Catch Accounting 

 EM data retention and storage 

 Feedback Mechanisms 

 Fees/Funding/Costs 

 

For each of the EM components, the analysis identifies a goal for each component, the scope of the 

component, and draft performance metrics for evaluating whether goals are met. Note, not all of the 

identified performance metrics would necessarily be considered in the Annual Report; some might be 

more appropriate, for example, for a periodic (e.g., 5-year) review of the EM program.  

 

Annual Deployment 
Plan (ADP)

Defines pool of vessels 
and shoreside processors 
eligible to be selected for 
coverage

Defines strata based on 
factors that are known 
prior to vessel departure 
(e.g. gear type, vessel 
size).  The strata 
definitions can change on 
an annual basis.

Describes the selection 
rate for the strata based 
on estimated effort and 
budget

May include policy 
decisions regarding 
observer development to 
address scientific and 
management needs (for 
example, the Bering Sea 
Aleutian Islands Pacific 
cod fleet voluntarily 
selecting full observer 
coverage).

Contract

Defines the qualification 
requirements for 
observers to be hired by 
the contractor

Defines observer duties 
and data collection 
requirements

 Identifies the contractor 
roll in the ODDS call 
center

Describes the contractors 
responsibilities regarding 
logistic and operational 
support for observer 
deployment

Requires contractor to 
describe how the quality 
and timeliness of 
observer data will be 
ensured.

•Describes performance 
standards contractor 
must meet to be 
considered successful and 
receive a positive past 
performance rating.

Regulations

Requirements for:

Logging fishing trips

Paying fees

Making vessel available 
and carrying observers 
when selected for 
coverage

Ensuring observers have a 
safe environment and are 
able to collect required 
data when aboard.

Agency 
Administration

Trains observers prior to 
deployment

Provides inseason 
support during 
deployment

Debriefs observers at the 
end of deployment

Manages and 
disseminates data 
collected by observers

Maintains and evaluates 
methods to integrate 
observer data into catch 
accounting
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3.1.2.1 EM Deployment Design 

Goal:  Use best available information to design the EM deployment methods, including the EM selection 

pool, which meet policy and data collection goals.  

Elements could include: 

 Use the ADP process to define the  

o EM deployment methods and coverage rates  

o EM selection pool (the universe of vessels that can participate in EM based on, for 

example, vessels size, gear type, area, and/or port) 

o EM data collection goals and methods (types of data collected by EM vessels, seabird 

handling, depredation)  

 Use the Annual Report for performance review and analysis of EM coverage and data 

o Representative deployment 

o Data quality 

o Achieved coverage rate and monitoring rate 

 
Metrics to assess this goal (either annually or periodically): 

 The Observer Science Committee annually reviews observer deployment, and will comment on 

both the EM and human observer deployment plans and develop appropriate metrics.  

 Ones that are currently tracked in the 2014 Annual Report include: 

o Deployment rates for each stratum: were target sample rates achieved? Quantification of 

under- and over-coverage rates, non-response rates. 

o Was sampling representative? Temporally, spatially, and representative of trip 

characteristics (trip duration, vessel size, number of NMFS reporting areas visited, 

amount of landed catch, number of species in the landed catch, proportion of total landed 

catch that was due to the most prevalent species) 

o Adequacy of sample size – probability of selecting a sample and having coverage in each 

stratum and NMFS reporting area 

 
3.1.2.2 Participation/eligibility  

Goal: A pool of EM participants that are capable and committed to making EM work on their boats. 

Elements could include: 

 Opt-in process - NMFS to notify the universe of vessel owners defined by the selection pool, 

provide the opportunity for eligible vessels to opt-in, and select vessels that meet eligibility 

criteria. 

 Once a vessel has opted in to the EM program, they will be assumed to remain in the program 

from year to year, unless they choose to opt-out during the next opt-in period.   

 Eligibility to participate contingent on  

o compliance with the vessel monitoring plan (VMP) 

o process for reviewing eligibility decisions 

 Selection of vessels to carry EM during selection periods (selection can be by vessel or trip)  

 
Metrics to assess this goal (either annually or periodically): 

 Many of the metrics for this goal can be duplicated from the ‘Operation’ category – i.e., is there a 

pool of EM participants that are regularly meeting their obligations for a functioning EM system?  

 Other metrics could track participation over time 

o Number of EM participants that stay in the EM program from year to year 

 



 

5 

3.1.2.3 Equipment (wiring/sensors, cameras, monitors, hard drives) and Installation 

Goal:  Appropriate EM equipment gets properly installed on each vessel, at the right port, and in a 

timely fashion with the least interruption to the fishing plan. 

Elements could include: 

 NMFS contracts with service provider to provide and install equipment on each vessel 

o Specifications/performance standards for equipment would be in the contract (few, if any, 

regulations would be needed to specify equipment) 

o Contractor works with a vessel operator to write a VMP, which can be amended between 

trips working with the contractor. 

o Equipment/installation would be paid for using observer fees or other funding as 

available (including vessel owner’s)  

o Maintenance/replacement of equipment  

o Vessel operator’s responsibilities to ensure contractor has all needed access and 

assistance (similar to 2016 pre-implementation plan) prior to and during installation. 

o Compliance monitoring and recourse if installation is not successful 

 VMP Process – NMFS will define general template for VMPs in regulations and in the EM 

provider contract, and will specify signoff authority for initial and amended individual VMPs in 

the contract.  

 
Metrics to assess this goal (either annually or periodically): 

 Frequency of equipment or installation-related video image quality issues (e.g. poor camera 

angles, condensation) 

 Number of critical failures 

 Locations of EM service and installation ports or outport service compared to start/landing ports 

of EM vessels, and denied requests for outport services 

 Average length of time for installation and repairs 

 
3.1.2.4 Operation  

Goal: Each vessel operator maintains a functioning EM system throughout the fishing trip and there is a 

good process for maintaining quality control and addressing equipment failures. 

Elements could include: 

 Vessel operator’s responsibilities in the operational plan, part of the VMP  

 Types of responsibilities include stable power supply, function tests, breakdown, hard drive 

capacity, video quality, catch handling, effort logbook – all from 2016 EM pre-implementation 

plan, others depending on information gathered during pre-implementation.  

 Flexibility to address non-critical equipment malfunctions while at-sea 

 Critical EM system malfunction, vessel must remain in port for up to 48 hours for repairs, vessel 

released if repairs can’t be fixed within 48 hours.  Malfunction must be fixed prior to departing on 

subsequent trips PLACEHOLDER FOR OLE TO REVIEW 

 First trip quality control and electronic record - recommended 

 Dockside observer to verify EM data or collect data that cannot be obtained from EM  

 
Metrics to assess this goal (either annually or periodically): 

 Frequency of EM system (overall and after initial trip) 

 Frequency of operator-related video image quality issues (e.g. water spots, dirty camera lens) 

 Completeness of operator requirements – effort logbook, IPHC logbook, fish ticket 

 Completeness of duty of care requirements – function tests, continuous power 
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 Appropriate catch handling – all discards at control points, handling within camera view 

 Consistency with seabird goal requirements – mitigation devices used, extended presentation 

 Enforcement/compliance metrics could be tracked also; examples from the Annual Report 

include: 

o Number of compliance reports  

o Non-compliance trends, by category 

o Number of enforcement actions 

 
3.1.2.5 Data/Equipment Retrieval 

Goal: EM equipment with data returned to NMFS timely and in good condition. 

Elements could include: 

 Transmit hard drives/data to NMFS/contractor 

 Un-install equipment 

 Coordination with contractors (schedules, ports, etc.) 

 
Metrics to assess this goal (either annually or periodically): 

 Time lag between last EM trip and equipment retrieval 

 Frequency of equipment replacement (by system part – sensors, cameras, CPUs, etc.) 

 
3.1.2.6 Retrieval of EM data/ Catch Accounting 

Goal:  Extract data from EM system and integrate data into the catch accounting system in a timely 

manner so that data can be used in management. 

Elements could include: 

 Methods for video review 

 Method for integrating EM data into catch accounting 

 Methods for certifying video review entities 

 Methods for other types of data (seabird handling, depredation) 

 
Metrics to assess this goal (either annually or periodically): 

 Time lag for when EM trips occur and when data is available to the catch accounting system, by 

target fishery 

 
3.1.2.7 EM data retention and storage 

Goal: Retain data from EM systems in an appropriate format.   

Elements could include: 

 Retrieval for compliance 

 Data will be retained in accordance with national guidelines  

 EM data is stored in such a way as to maintain its confidentiality, akin to observer data  

 
Metrics to assess this goal (either annually or periodically): 

 Report on data storage times. 

 Periodic report about how often and on what duration EM data is consulted after it is stored. 
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3.1.2.8 Feedback Mechanisms 

Goal: All participants have the opportunity to provide feedback to address problems and improve the 

EM Program. 

Elements could include: 

 Rapid feedback from video reviewers to vessel operators on video obstructions, quality issues  

 Feedback from vessel operators on performance of providers (exit survey) 

 Feedback on performance of vessel operators, for example on equipment maintenance, data 

quality (score card) 

 Feedback on NMFS management of EM Program 

 Feedback from OLE and GCEL on compliance/enforcement actions  

 
Metrics to assess this goal (either annually or periodically): 

 Incidence of poor quality video that may have been avoidable 

 Vessels leaving the EM program for program management issues 

 
3.1.2.9 Fees/Funding/Costs 

Goal:   Use Observer Program fees or other sources of funding to pay for the EM equipment, installation, 

and maintenance. 

Elements could include: 

 Alternative mechanisms to fund EM equipment purchase 

 Alternative mechanisms to fund EM equipment installation and maintenance 

 How fees are used?  

 How to achieve efficiencies and cost savings? 

 Costs include equipment purchase, ongoing installation/maintenance, equipment replacement, 

NMFS management/infrastructure  

 
Metrics to assess this goal (either annually or periodically): 

 How much of the program is paid for through the observer fee or other funding sources 

 
3.1.3 Implementation vehicle for EM components 

Each of these components will be implemented through the various available implementation vehicles, as 

discussed for the human observer program under Section 3.1.1. These include the regulations, the Annual 

Deployment Plan (and Annual Report), the EM service provider contract(s), and agency administration. 

An additional vehicle for the EM Program is the Vessel Monitoring Plan, which defines the placement of 

EM equipment onboard each individual vessel, and sets out operator responsibilities for maintaining EM 

equipment and fish handling practices conducive to camera monitoring. Figure 3 provides a preliminary 

assessment of how the different pieces of the EM program fit together under each of these implementation 

vehicles.  
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Figure 3 Preliminary assessment of EM components, organized by implementation vehicle 

 
 

3.2 EM deployment design 

The proposed action would establish EM as part of the observer program, and would allow the Council 

and NMFS to offer an EM alternative for monitoring as part of the annual observer deployment design. 

EM technologies are not static, however, and will continue to be developed and modified over the coming 

years. The observer and integrated EM deployment process can accommodate the changing status of EM 

technologies and operational testing. Section 3.2.1 describes the process put in place through the 

Council’s EM Workgroup for testing and implementing EM technology for specific fisheries. Section 

3.2.2 describes the specific deployment design that is being proposed for fisheries in 2017. Section 3.2.3 

describes how EM deployment will be considered within the broader deployment process for the partial 

coverage category. Section 3.2.4 illustrates how the annual cycle of observer and EM deployment will 

operate. 

 
3.2.1 Process for testing and implementing EM technology in specific fisheries 

This analysis evaluates changes to the regulations that would allow EM to become a viable tool for 

monitoring in the partial coverage fixed gear groundfish and halibut fisheries. In order to ensure that the 

Council and NMFS can rely on the monitoring data resulting from the use of EM, however, it is necessary 

that a particular EM technology, or the fishery into which it is deployed, be developed through a series of 

steps. This process applies both to different fishery sectors interested in becoming eligible for EM, as well 

as for new EM technology that might be deployed in the fisheries. At each stage, in order to determine an 

appropriate scale of EM selection pool as part of the Annual Deployment Process, the Council will need 

to consider what is known about the reliability of the technology, its suitability for the different fishing 
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patterns or vessel configurations of the subject fleet, and the ability of vessel operators to appropriately 

interact with the technology onboard. This developmental process has been illustrated in Figure 4. 

 
Figure 4 Stages of EM development 

Programmatic Development EM Program Stage Logistical Development 

 Scale - A few volunteer boats 

 Data use - Demonstration 

 Management pathway - undetermined 

 Costs - unknown 

 Timeline - 1-2 years 

Proof of 
Concept 

Goal: Adaptive 
development of new 

technologies 

 EM Hardware - Custom construction 

 Vessel responsibilities - Limited/informal 

 Review software - Under development 

 EM Acceptance - Unknown 

 Data review protocols - Under development 

   

 Scale - a few volunteer boats 

 Data Use - Program design 

 Management pathway - Initial management 
objectives defined 

 Costs - Gathering cost data 

 Timeline - 1-2 years 

Pilot Program 

Goal: Standardized 
testing 

 EM Hardware - System Components defined 

 Vessel Responsibilities - preliminary 
responsibilities defined 

 EM Acceptance - initially positive 

 Review software - Standardized and ready for 
initial testing 

 Data review protocols - Preliminarily defined 
   

 Scale - A diverse portion of the fleet 

 Data Use - Fishery demographics used to 
enhance program design 

 Management pathway - Management 
objectives approved by Council  

 Costs - initially promising, now independently 
evaluated 

 Timeline - 1-2 years 

Operational 
Testing 

Goal: Independent 
evaluation under 

operational conditions 

 EM Hardware - Commercially available 

 Vessel Responsibilities - Preliminary Vessel 
Monitoring Plan (VMP) process 

 EM Acceptance - Mixed 

 Review software - Independent evaluation under 
operational conditions 

 Data review protocols - Defined 

   

 Scale - All EM candidate vessels 

 Data Use - Gap analysis + limited use for 
fisheries management 

 Management pathway - Protocols for using 
EM data nearing completion 

 Costs - Start-up costs funded, long term 
costs-effectiveness deemed sustainable.  
Refinements to reduce costs being tested.  

 Time line - 1-2 years 

Pre-
Implementation 

Goal: Building scale/ 
finalizing program 

design 

 EM Hardware - cost effective and commercially 
available 

 Vessel Responsibilities - Defined in VMP 

 EM Acceptance - Growing 

 Review software - Commercially available and 
cost effective 

 Data review protocols - Defined 

   

 Scale - All EM candidate vessels 

 Data Use - Data routinely used to meet 
management objectives 

 Management pathway - Operational 

 Costs - sustainably funded, cost effective and 
decreasing 

 Timeline - 3-4 years 

Mature 

Goal: Productive use 
of EM data 

 EM Hardware - Cost effective and commercially 
available 

 Vessel Responsibilities - VMP feedback process 
operational 

 EM Acceptance - Mostly positive 

 Review software - Commercially available and 
cost effective 

 Data review protocols - Defined 

  
3.2.2 EM deployment in 2017   

Figure 5 identifies the different stages of EM technology that are currently being tested in the fixed gear 

sector in Alaska, with respect to the stages described in Figure 4. While work to date has focused on using 

EM for catch estimation, as described in Alternative 2, if the Council were interested in pursuing 

development work for Alternative 3, the logbook audit approach, it would also be at the pre-
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implementation stage. The technology itself is mature, but no testing work has yet been done in Alaska 

with logbooks designed for an EM audit system. 

 
Figure 5 Stage of fixed gear EM deployment in Alaska, in 2017 

 Fisheries Technology 

Proof of Concept  <40 ft longline catcher vessels 
 Automatic species identification 

through video review 
   

Pilot Program  
 Stereo cameras 

 E-logbooks 
   

Operational Testing   
   

Pre-Implementation 
 Longline catcher vessels 

 Pot catcher vessels 

 Logbooks with EM audit (Alt 3) 

   

Mature   Standard cameras 

 

For longline and pot catcher vessels, the Council is currently in the pre-implementation stage for EM as 

used for catch estimation. The EM Workgroup has proposed that the EM selection pools in 2017 will 

include vessels that meet the Council’s criteria for EM, and who opt into the EM pool. The following are 

the provisions of EM deployment for 2017:   
 

Qualifying Criteria & Process:  

 Criteria: The 2017 EM selection pool is open to hook and line and pot gear vessels greater than 

40’ LOA.  First priority will be given to vessels 40-57.5 feet length overall where carrying a 

human observer is problematic, due to bunk space or life raft limitations.  

 Process: In June, NMFS sent a letter to all fixed gear (both hook and line and pot gear) vessels 

greater than 40’ feet length overall. In this letter, NMFS requested that vessels indicate their 

interest in being in the EM selection pool by September 20, 2016. After the October 2016 Council 

meeting, which will include discussion of the EM Pre-implementation Plan, a second letter 

specifying the rules governing EM deployment for 2017 will be sent to vessels that have 

expressed interest.  After receiving this second letter and reviewing the requirements for 

volunteering, vessels may choose to contact NMFS and “opt out” of the EM program, in which 

case they will be returned to the human observer pool. Vessels agreeing to the EM program rules, 

and accepted by NMFS, will be placed in the EM selection pool for the duration of the 2017 

season, with no probability of carrying an observer on any trips for the 2017 fishing season. 

Additions to the EM pool from vessels not meeting the September 20, 2016 deadline may be 

considered on a case-by-case basis relative to the qualifying criteria. 

EM Pool Size:  

Hook and Line Vessels: Up to 90 vessels, of any length >40 feet, will be allowed to participate in the 

longline EM selection pool.  First priority in the pool would continue to be given to small longline 

vessels (40 to 57.5 ft LOA) and vessels that have liferaft or bunk space limitations with carrying a 

human observer, followed by vessels that were registered for the 2016 EM selection pool. Vessels 

selected for the longline gear EM program will be moved into the zero selection pool for human 

observers. 

Pot Gear Vessels: Up to 30 vessels, of any length, will be allowed to participate in the EM pot selection 

pool, if funding permits.  First priority will be given to vessels that have liferaft or bunk limitations 

with carrying a human observer. Vessels selected for the pot gear EM program will be moved into the 

zero selection pool for human observers. 
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EM Deployment model 

An issue was identified in 2016 with vessels failing to pre-register for an EM selection period. A number 

of vessels participating in the 2016 hook and line EM pre-implementation program and in the pot fleet 

have expressed an interest moving the EM selection process towards a “trip selection” basis similar to that 

used for human observed vessels. As a result, the 2017 Pre-Implementation Plan will investigate the trip 

selection model in order to test its operational feasibility for the EM pool.  

 

EM Selection Process for Both Hook and Line and Pot Gear Vessels:  

 Pre-Installation of EM on Vessels in the EM Selection Pool: Vessels opting into the EM 

Selection pool for 2017 will be contacted by EM port technicians in the late fall of 2016 to 

schedule EM system installation at an opportunistic time in advance of commencing fishing 

operations. Pre-installation of EM systems will begin in October 2016 upon approval by the 

Council of this 2017 EM Pre-Implementation Deployment Plan and subject to sufficient funding.  

During this initial contact, the requirement of the 2017 EM program will be explained to the 

vessel operator and they will be given an opportunity to “opt-out.” Based on a review of the 

vessels that have opted-in, their fishing history and port locations, NMFS and the EM service 

provider will assess which vessels will receive the complete EM system installs (EM sensors, 

cameras, and control centers versus those that may only receive the EM sensor and camera 

installs without the control center).  A total of 60 vessels will be pre-wired with complete EM 

systems, and 30 will be pre-wired with EM sensors and cameras.  The intent is to pre-install EM 

systems  on as many vessels as possible in the EM pool, not to exceed the 90 systems that have 

been budgeted for.  Vessel operators in the EM pool are encouraged to contact the EM 

service provider as early as possible to arrange for pre-installation. 
 

 ODDS Trip selection: The ODDS system, i.e., trip selection, will be used in 2017 to notify the 

vessel operator if a trip has been selected for EM coverage.  Any vessels in the EM pool that have 

not yet had a complete EM system installed must contact the EM service provider for an 

installation prior to logging a trip in ODDS. All vessels will have the opportunity to have a 

system installed in advance and once the system is installed they will be added to the EM 

selection pool and be able to log trips in ODDS. Vessels in the EM selection pool with an EM 

system installed must log each fishing trip into the ODDS system at least 72 hours prior to 

departing for a trip.   On trips selected for EM coverage, the vessel operator must contact the EM 

service provider, acquire an EM control center or hard drive as needed, and comply with the 

operator responsibilities in Section 7 prior to logging a trip in ODDS and leaving for an EM-

selected trip. 

 

 Changing Dates on EM Selected Trips:  Vessels wishing to change the date of an EM selected 

trip must notify NMFS. NMFS will coordinate with the vessel on either changing or cancelling 

the date of an EM selected trip. 

 

 Target Coverage Level: In 2017, the target selection rate will be 30% for vessels in the hook 

and line EM pool, and 30% for vessels in the pot gear EM pool 

o If equipment is available, vessels could be asked to carry EM for longer (i.e., the program 

would allow for higher coverage on an ad hoc basis to further test an aspect of EM). 

o A midyear budget review is planned and, if necessary, the coverage level may be adjusted 

downward dependent on remaining funds. 
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Service Ports 

 Hook and Line Vessels: There will be three primary service ports for vessels in the hook and 

line EM pool in 2016: Sitka, Homer and Kodiak.  

 Pot Gear Vessels: There will be 2-3 primary service ports for vessels in the pot gear EM pool in 

2016: Kodiak, Homer, and possibly Sand Point, depending on funding.  

 Other Ports: EM services in other ports will be limited to remote support or periodically 

scheduled visits by primary port technicians, as funding permits. Vessels not available for EM 

pre-installation during scheduled trips will be required to travel to a primary port for EM 

installation or service.  

 

 
3.2.3 Process for defining the EM strata in future partial coverage Annual Deployment Plans 

To define the EM strata within partial coverage in 2017, NMFS sent a letter to all fixed gear (both hook 

and line and pot gear) vessels greater than 40’ feet length overall.  In this letter NMFS requested that 

vessels indicate their interest in being in the EM selection pool by September 20, 2016. After the October 

2016 Council meeting that will include discussion of the EM Pre-implementation Plan, a second letter 

specifying the rules governing EM deployment for 2017 will be sent by NMFS to vessels that have 

expressed interest in being in the EM selection pool.  If, after receiving this second letter and reviewing 

the requirements for volunteering, vessels may choose to contact NMFS and “opt out” of the EM program 

and be returned to the human observer pool Vessels agreeing to the EM program rules, and accepted by 

NMFS, will be placed in the EM selection pool for the duration of the 2017 fishing season, with no 

probability of carrying an observer on any trips for the 2017 fishing season. Additions to the EM pool 

from vessels not meeting the September 20, 2016 deadline may be considered on a case-by-case basis 

relative to the qualifying criteria. 

 

Under a regulated EM program in 2018 and beyond, NMFS will allow vessels that were in the EM 

selection pool the previous year to automatically be opted into the EM selection pool for the coming year, 

rather than requesting vessels to opt in each year.  Any additional vessels interested in participating in the 

EM selection pool will have an opportunity to opt in during the fall (exact date to be determined) for the 

upcoming year. The difference between the voluntary program in 2017 and a regulated program in 2018 

is that vessels that opt out of the EM selection pool during the fishing year in 2017 will automatically be 

placed back into the human observer pool. Under a regulated program in 2018, vessels will not be 

allowed to opt out of the EM pool during the fishing year. Instead they will be allowed to opt out at the 

end of the fishing year. This will be done to ensure that the projected rates and costs for deployment as 

defined in the ADP are predictable and executable. Any diversion from the strata and deployment rates 

described in the ADP increases the likelihood of cost over-runs by the observer program.  

 
3.2.4 Illustration of a functioning EM program  

Figure 6 provides the cycle of the EM program, once implemented. The Annual Deployment Plan will 

identify selection pools, deployment, and coverage rates for EM as well as human observer pool 

participants, on an annual basis. Once the draft ADP is released, vessels wanting to participate in the EM 

selection pool(s) will have a time period to opt-in for the upcoming year, and NMFS will then select 

vessels to carry EM for all or part of the year, depending on the deployment model selected in the ADP. 

Once a vessel has been identified to carry an EM unit for part or all of the year, the contracted EM service 

provider will contact the vessel to ensure that the EM system is correctly installed, and to create a Vessel 

Monitoring Plan (VMP) detailing the vessel operator’s responsibilities with respect to the EM system. 

Vessels will proceed with their fishing activity, following the guidelines of the VMP. The frequency and 

manner of data retrieval will be determined in the VMP, and equipment will be retrieved as necessary at 

the conclusion of a vessel’s fishing activity or selection period. Data will be sent for review, and archived 
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as appropriate. The reviewed data will be uploaded to the Observer database and made available to Catch 

Accounting, for inseason fishery monitoring. At the conclusion of each year, the Observer Annual Report 

will evaluate the performance of the EM deployment model as part of its overall review of the partial 

coverage program, and this information will be used to make improvements to EM deployment in future 

Annual Deployment Plans.  

 
Figure 6 Annual EM cycle 
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3.3 Catch estimation process  

Chapter 2 describes how catch estimation occurs under status quo and provides an overview of how catch 

accounting would be accomplished using the EM data under Alternative 2 and the logbook data under 

Alternative 3.  The pre-implementation of EM 2015 and 2016 has provided experience with aspects of 

video review and information about the reliability of EM and data quality in the catch estimation 

approach under Alternative 2. This section provides more detail about how NMFS envisions the 

implementation of the video review and catch estimation process under Alternative 2 and discusses some 

data quality and validation considerations associated with using EM data for catch estimation.  

 
3.3.1 Video review and availability of EM data 

3.3.1.1 Video Review Protocols 

During the pre-implementation of EM in the longline fisheries, the video review has been conducted by 

Pacific States Marine Fisheries Commission (PSMFC).  In the future, this work may continue to be 

conducted by PSMFC or contracted to a video review company, but the methods being utilized by 

PSMFC provide a model for what is anticipated under a regulated program.  

 

PSMFC worked with the EM workgroup and NMFS to develop the video review protocols and the 

information that is being recorded during the video review of 2016 pre-implementation is summarized in 

Appendix 1.  Staff reviewed raw video and sensor data using EM Interpret™ Pro (EMI) software from 

AMR1.  This software integrates the hydraulic sensor and GPS data with the synced video output in order 

to facilitate identification and recording of trip and haul information (such as start and end times). The 

software also allows the reviewers to record catch information. Metadata such as GPS location 

information, the date, and time were captured automatically from the sensor data when reviewers 

recorded point annotation (such as trip/haul start/end, or catch event).  

 

Reviewers assessed the completeness of the sensor and video data during each trip.  The quantitative data 

from the sensor readings and locations helped validate whether the video was complete.  Video for a trip 

was deemed incomplete by a reviewer under several scenarios: the system was not powered for the 

beginning or end of the trip, the video turned on after the start or before the end of the gear hauling, or 

there was an unexplained video gap that was long enough to miss a haul or part of the catch. If video was 

incomplete, the duration of the video failure was noted along with the reason for the gap.  Reviewers also 

categorized the quality of the imagery (high, medium, low) and the reason for medium and low quality 

imagery.  

 

A PSMFC staffer worked with the North Pacific Observer Program on Alaska species identification and 

has trained all video reviewers.  The reviewers were instructed to record species to the lowest identifiable 

taxonomic level possible.  Reviewers recorded species, count, damage to fish, disposition (retained or 

discarded), whether the discard was intentional or a drop‐off from the line. Halibut were  assessed to 

determine the release method and condition for each fish.  For cases where the video stopped recording 

before catch handling was completed, fish that were onboard at the time of the video ending were 

reported as retained.  Discards were categorized as intentional or unintentional depending on the method 

of discard. Any fish that dropped off the gear (i.e., without visible shaking or other interaction by a crew 

member, or without hitting the roller or the vessel) was defined as unintentional. All other discards were 

categorized as intentional. 

 

Video reviewers recorded the number of minutes it took to review each haul. On‐deck sort time was 

                                                      
1 An open-source, video review software is also being developed by Saltwater Inc, and Sea State through a National 

Fish Wildlife Federation (NFWF) grant and may provide an alternative video-review software option in the future.   
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calculated from the start and end times of catch handling in the video. Review rate was calculated as 

review minutes divided by sort minutes. 

 

PSMFC has developed a double-review comparison process to verify data collection. This includes 

verification that: data are being reviewed in a consistent manner (i.e. protocols are being followed and 

viewers are using the same review methods); and data outputs (such as number and identification of fish, 

interpretation of release methods, review time, etc.) are similar regardless of the viewer producing the 

data.  Each quarter, at least one haul per reviewer is randomly selected and is examined by all the 

reviewers.  The information from the all the reviewers is compared to determine differences that are used 

to identify needs for remedial training, clarification of protocols, and improvements to training methods 

and/or materials. 

3.3.2 Moving data from video review into catch estimation 

In order for EM data to be incorporated into catch estimation and used for inseason management of 

fisheries, NMFS needs access to the information that is recorded by video reviewers.  Infrastructure is 

being developed to move data from the video reviewers into the catch estimation process (Figure 7). After 

the video review process, data are exported into a PSMFC database and the raw video and sensor data are 

uploaded and stored on a server at PSMFC. This raw video and sensor data is backed-up on two more 

servers to ensure there is no loss of data in the rare event of a server malfunction. Information will be 

transferred to the Observer Program at the Alaska Fisheries Science Center and then to NMFS Alaska 

Region’s Catch Accounting System (CAS).  The output from CAS is available for NMFS inseason 

management of the fisheries. 

 

Estimates of total catch by fishery will be required for unobserved vessels in the EM pool. Currently CAS 

does this for unobserved trips using haul information collected by at-sea observers and expanded to the 

haul-level (as calculated by AFSC). These methods are easily modified to treat EM haul information as an 

input data using the existing infrastructure and data-stream from AFSC into CAS. Similar to current CAS 

methods (as described in Cahalan et al 2015), the EM data will be used to estimate catch on unobserved 

trips as and average weights collected from at-sea data applied to those count estimates to obtain total 

weight (see section 3.3.4 for more detail).  

 

 
Figure 7 Anticipated flow of information from video review to the Alaska Fisheries Science Center (AFSC) 

through the catch estimation process in the Alaska Regional Office (AKRO) catch accounting 
system. 

 

3.3.3 Timeliness of EM data 

An important factor in using EM data for catch estimation is time needed for video review and the overall 

turnaround time from when a vessel finishes a trip to when data are available for inseason management.   
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During the EM pre-implementation in the longline fishery, PSMFC has been tracking the amount of time 

necessary for video review.  Review rate was similar in the halibut and sablefish target fisheries: 

approximately half of real time (Table 1; e.g., one hour of catch handling time could be reviewed in 30 

minutes). The review rate in the Pacific cod fishery was slower and close to real time (e.g., one hour of 

catch handling could be reviewed in about 1 hour). Pacific cod hauls tended to have more variety of 

species caught than other fisheries, as well as being the only fishery where stern hauling was conducted. 

Stern haulers were more difficult to review due to a side view of the line (as opposed to a top down view).  

In addition, there was more fishing at night in the Pacific cod fishery and poor lighting on the line at night 

increased the review time. 

 

The availability of EM data for management is affected not only by the video review time, but also the 

time necessary to mail the hard drives from the vessel to Portland, Oregon, and the amount of time after a 

hard drive arrives before a reviewer is able to conduct the review.  Table 2 provides summary information 

on the number of days for hard drives to arrive at PSMFC and the overall review times that have been 

seen to date in 2016.   

 

It would be possible to reduce the number of days is takes a hard drive to arrive at PSMFC if hard drives 

are sent more frequently.   Currently, under the 2016 pre-implementation plan, an EM vessel making a 

landing in Homer or Sitka contacts the local the EM Field Coordinator who pulls the hard drive off the 

vessel and mails it to PSMFC for review. If landing in another port, and it has been more than 14 days 

since the last hard drive swap, then the vessel is instructed to mail the hard drive directly to PSMFC.  

Under the 2017 pre-implementation plan, the EM workgroup has discussed mailing the hard drives within 

72 hours of every trip.  This would likely improve timeliness of the data review and reduce scenarios 

where there has been a very long arrival time. 

 
Table 1 The average video review rates in 2016 by target fishery.  Review included enumerating both 

retained and discarded catch for the entire length of the haul.   

 Longline 
Halibut 

Longline 
Pacific cod 

Longline 
Sablefish 

Number of hauls 123 160 140 

Ave. mins of sorting/haul 136 117 208 

Ave. mins of review/haul 59 107 102 

Ave. mins of review/mins of sorting 0.47 0.93 0.49 
Source:  PSMFC preliminary review of the 2016 season, updated 7/11/2016 

 

 
Table 2 Average time (in days) for EM hard drives to arrive at PSMFC and average turn-around time for 

video review under pre-implementation in 2016. 

 Arrival Time Review Time 

 Days from last 
date of fishing 
on drive 

Days from 
last date on 
drive 

Days from 
arrival 

Days from last 
fishing date on 
drive 

Days from last 
date on drive 

Average 9.28 6.05 8.80 18.08 14.85 

Median 7 6 7 15 12 

Mode 6 4 3 15 12 

Min 3 2 0 4 4 

Max 63 14 30 65 33 
Source:  PSMFC; July 27, 2016 
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3.3.4 Catch estimation process 

Alternative 2 would implement an EM program to collect information that will be incorporated in the 

NMFS Catch Accounting System (CAS) to generate catch and bycatch estimates to be used for 

management.  The purpose of this section is to describe the estimation approaches, necessary data, and 

tradeoffs that NMFS is considering under this alternative.   

 

In the sample design currently used by the Observer Program there are three sampling strata (small-vessel 

trip selection, large-vessel trip selection, and full coverage).  Within each stratum, the sampling and 

associated catch and bycatch estimation are hierarchical. Catch and bycatch estimation follows the 

sampling hierarchy by expanding sample data to the haul, haul data to the trip, trip to vessel, and the 

vessel data to the fishery within each sampling stratum. Strata estimates are combined as appropriate to 

produce overall estimates that are used in management and for stock assessments.  

 

The EM vessels will be in sampling strata separate from the at-sea observer strata. Within this sampling 

stratum, the vessel is the primary sample unit and all estimation will follow up the sample hierarchy to the 

individual (monitored) vessel before being extrapolated to the fishery within each of the four temporally 

defined EM sampling periods. Within these sampling strata, average weights from the at-sea observer 

strata will be applied, as appropriate, to produce fishery-level estimates of catch for each EM sampling 

strata. Fishery estimates of catch (in weight and numbers) will then be combined across temporal 

sampling strata to generate overall estimates of at-sea discards for the entire EM stratum. These stratum-

specific estimates will ultimately be added to catch estimates from the at-sea observer strata to generate 

overall catch estimates.  

 

The following sections describe the estimation methods NMFS proposed for the EM sampling strata. 

These estimation methods are described for each level of the sampling hierarchy, starting from the haul, 

to the trip and vessel, and finally to a fishery level estimate. The total count of species on a sampled haul 

will generally be known since all catch is censused on sampled hauls.  There are some situations where 

the video may be missing for a portion of a sampled haul; these issues are discussed later in this 

document. However, the frequency of missing video within a haul is expected to be low, resulting in 

nearly all sampled hauls having census information. Data gaps, or the use of unverified data, are expected 

to minimal since counts of hauls will be available (based on sensor data), landings are assumed known at 

the trip level, and both discarded or retained fished can be censused at the haul level (for sampled hauls).  

Nearly all variance associated with the fishery-level catch estimates is functionally related to the 

statistical expansion from sampled trips to unsampled trips, sampled vessels to unsampled vessels, and 

the use of average weights.  

 

For trip, vessel, and fishery levels of the sampling hierarchy there are two estimation routes available: 

simple random sampling (SRS) estimation and ratio-based estimation.  A ratio-based approach is 

currently used to estimate catch using data from the observer program (Cahalan et al. 2015) and in the 

short-term, this is the approach NMFS will take to estimate catch from EM data from the longline 

fisheries (Figure 8).  However, as EM is expanded to other fisheries, such as the pot gear, the logistics of 

gathering data necessary for a ratio estimation approach may not be cost effective.  For example, gather 

data on the number of retained fish in a pot fishery may be costly for video review and require significant 

changes in catch handing on the pot vessel and therefore a SRS approach may be the most logistically 

feasible approach.  The following sections describe some of the tradeoffs of the two estimation 

approaches at each level in the estimation hierarchy. 
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Figure 8 Summary of catch estimation process throughout the estimation hierarchy using EM data and a 

ratio estimator.  

 
3.3.4.1 Haul-level Estimates 

Generally, we anticipate that the count of fish on a sampled haul is known precisely since it will be 

derived from a census of the entire haul and expansion will be unnecessary. There will be situations 

where portions of the haul data cannot be collected and catch must be expanded to the partially sampled 

haul; however, based on preliminary studies, we expect this occurrence to be unusual. Thus, the method 

of haul-level expansion is likely to have minimal impact on fishery-level estimates.  However, if there are 

hauls with missing data, NMFS will need to estimate catch on these hauls by using the portion of the haul 

with imagery or treat the partial haul as unsampled -and use sampled hauls on an EM trip to estimate total 

catch on the partially observed haul.   

 

An issue with treating the partial hauls as if they were unsampled during the estimation process is 

decreased sample size (assuming multiple hauls are partially observed-i.e., not censused), and information 

that would otherwise be useful for estimation is ignored.  In addition,  if factors causing the missing data 

are not random,  ignoring available data and using sampled hauls within a trip for estimation has the 

potential to introduce bias into the estimated catch.  On the other hand, if missing  data is a random event, 

then we can assume that the hauls with complete data are representative of all hauls and treating those 

hauls as unsampled may not impart bias into final estimates. Estimation for that haul would then occur at 

the trip level of the hierarchy. 
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NMFS is continuing to investigate using hauls with some portion of missing data to estimate trip-level 

species information. Methods that use hauls with only partial video would require expanding the portion 

of the haul with imagery to the portion of the haul with no imagery.  This expansion would create a haul-

level estimate of catch by species that would be used to estimate catch for an entire trip (see detail on trip 

level estimates).  In order to expand the partial sample to the entire haul, it is necessary to have a measure 

of the portion of the haul that was sampled, as well as a measure of the haul size.  There are several 

methods for quantifying the size of hauls on EM trips; each method has tradeoffs.   

 

The number of hooks sampled is often used as a measure of the size of a haul.  In review of the EM data 

in 2014, we determined that counting hooks per haul from video images is difficult and time consuming. 

In 2016, vessels are recording effort information into a logbook (length and number of skates, number of 

hooks per skate, and hook spacing) so this information can be used to determine the size of the haul.  A 

drawback to this approach is that it requires vessels to maintain an effort logbook.  In addition, there is no 

mechanism for validating the self-reported information (i.e. there is no independent measure of these 

variables). As an alternative, we are considering using the length of the groundline as a measure of haul 

size.  For this approach, haul size will be defined as the length of the groundline as computed from the 

GPS data collected during haul retrieval2.  A concern with this approach is that wind and water current 

may affect how the boat moves during gear retrieval (e.g. if the boat is pulling gear with the current it 

may drift a longer distance than the length of the groundline).  It would be preferable to calculate the 

length of the groundline during haul setting; however, the EM sensors rely on hydraulics and do not 

reliably record the haul setting activity.   Given the tradeoffs with the various methods, NMFS plans to 

look at both the self-reported effort data (skates and hooks) and the length of the groundline as computed 

from the GPS data collected during haul retrieval to evaluate haul size.  If NMFS used hauls with missing 

video, then ratio estimators would be used for the haul-level estimate; i.e., the species composition, by 

number, will be expanded to the total haul based on available imagery and sensor data expanded to the 

haul size. However, as previously stated, given that most hauls will be censused, the impact of using 

partially sampled hauls to estimate total catch is likely small since nearly all catch data used is based on a 

census.   

 

In summary, census of catch within a haul will be collected and expansions will not generally 

necessary to complete estimation at the haul-level.  In unusual situations where hauls are missing 

video or sensor data, then the hauls will be considered “unsampled” and estimates made using trip 

level information, which rely on neighboring haul information within an observed EM trip. NMFS 

will continue evaluating the potential of using partial haul information to estimate on these hauls, 

but in the near-term the haul will be assumed unsampled.  

 
3.3.4.2 Trip Level Estimates 

For trips where one or more hauls are marked as not-sampled, discarded and retained amounts will be 

estimated based on data collected for the sampled hauls. Either a ratio or SRS estimator could be used 

depending on available data and the variability between hauls in both discards and amount of gear set. If 

there is large variability, ratio estimators may provide better estimates, but these benefits are small since 

most trips will be based on a census of all hauls.  

 

In SRS estimation, the mean discard of a given species will be expanded against the total number of hauls 

fished on trip. Note that if estimates of mean length per fish are available from the trip (i.e., from hauls 

within the trip), it would be incorporated into the estimation process at this level.  The minimum data 

requirements for SRS estimation at the trip level are estimates of discard (weight or number) for at least 

one haul on the trip and the total number of hauls fished for that trip (independently known based on 

                                                      
2 Another option could be to use haul-back time if the length of groundline is not available. 
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sensor data). Covariate information for post-stratification of all hauls within the trip (e.g. NMFS area, 

etc.) will also be necessary if post-stratification will be used in the estimation process. 

 

In estimating discards using a ratio estimator, the ratio of at-sea species-specific discard to retained catch 

for all sampled hauls is expanded against total landings (all groundfish species and halibut) for the 

monitored trip.   The ratio-based estimator has potential for lower variance if the at-sea discard number of 

fish (weight, if available) is correlated to landed weight or if there are large haul-to-haul differences in 

size of haul or size of discard. This estimator cannot be post-stratified within the trip due to its reliance on 

total landings, which cannot be post-stratified within the trip. However, this ratio estimator assumes that 

the ratio of the number of discards for a given species to the total number of groundfish retained is the 

same as the ratio of the weight of discards of that species to the total weight of groundfish retained.  In 

other words, it assumes that the ratio based on numbers is the same as the ratio based on weight. For some 

species this assumption will not be valid (e.g. sleeper sharks). For this reason, it would be better to 

convert the number of fish of each species to weight at this level in the estimation process if possible 

(e.g., if length data are available for discarded and retained fish from the trip). Alternatively, if mean 

weight per fish is not available at a lower level in the hierarchy, then estimates would be adjusted by the 

species-specific mean weight per fish when expanded from the vessel to the fishery. 

 

In the short-term, NMFS anticipates implementing a ratio estimation approach since that is the method 

currently used under status quo.  The assumptions associated with this estimator would need to be 

evaluated. However, as previously stated, given that most hauls will be censused, the impact of using 

partially sampled hauls to estimate total catch is likely small since nearly all catch data used is based on a 

census.  The choice of estimator would become more of an issue than under current configurations if the 

frequency of partially sampled hauls increases (e.g., reduced imagery review or increase in poor video 

quality).  

 
3.3.4.3 Vessel-Level Estimates 

Since randomization occurs at the vessel level, estimates of discard are computed for each vessel before 

combining estimates across the selected vessels and applying those rates to the un-monitored vessels 

within the EM stratum.  In 2016, a vessel-selection approach was implemented.  Thus, on selected vessels 

there will be few trips where no EM data are collected and thus expansion won’t be necessary from the 

monitored trips to the unmonitored trips on individual selected vessels for a given time period. However, 

in 2017 the EMWG is discussing implementation of a trip-selection sampling design.  If trip-selection is 

used in the EM program, then expansions to the vessel will be required. 

 

Using a SRS estimator, the total discards for a vessel will be computed by multiplying the post-stratified 

discard per trip by the total post-stratified number of trips made by that vessel. Any post-stratification 

covariates must be available for the entire trip (resolution of the landings data) for both monitored and 

unmonitored trips. This estimator has potential for high variance if trips are of differing duration, post-

stratified sample sizes are small or vary greatly between post-strata, or discard amount varies between 

trips. At a minimum, use of this estimator will require post-stratified estimates of discard number (or 

weight) for at least one trip for the vessel and the total number of trips made by the vessel in a post-strata. 

 

Alternatively, a ratio estimator can be used to expand the ratio of post-stratified discard number (or 

weight) per trip, to post-stratified landed weight for monitored trips against the post-stratified weight of 

all landings by that vessel. Similar to the SRS estimator, any post-stratification covariates must be 

available for the entire trip (resolution of the landings data) for both monitored and unmonitored trips. 

The ratio estimator has potential for lower variance if trip discard weight is correlated with landings or if 

there is a lot of variation in the size of the trips made by a vessel. The ratio estimator requires, at a 
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minimum, post-stratified estimates of the ratio of discard to landings for at least one trip for the vessel as 

well as the total post-stratified landings for unmonitored trips made by that vessel. 

 

Note that this ratio estimator, similar to the ratio used at the trip level, assumes that ratio based on 

numbers is the same as the ratio based on weight. And, as mentioned above, this assumption will not be 

valid for all species (e.g. sleeper sharks). Thus, if length data were available from the vessel, the 

conversion to weight would be applied at this level. Alternatively, estimates would be adjusted by the 

species-specific mean weight per fish when expanded from the vessel to the fishery.  For both estimators, 

the conversion from numbers of fish to weight of fish would be made using post-stratified observer data 

from the same post-strata on similar vessels.  

 
3.3.4.4 Fishery-level Estimates 

Lastly, at-sea discards for a fishery will be estimated by expanding from the monitored vessels in the EM 

stratum to the unmonitored vessels. Using the SRS estimator, the mean catch per vessel for the time 

period is multiplied by the total number of vessels in the EM stratum that fished in the time period. To use 

the SRS estimator, at a minimum, post-stratified estimates of discard weight or number for at least one 

vessel and the known number of vessels that fished in a post-strata must be available.  
 

The ratio estimator expands the ratio of weight discarded per trip to landings expanded to total landings 

for both unmonitored and monitored vessels. The minimum data required to use this estimation method 

are post-stratified estimates of the ratio of discard to landings for at least one vessel and total post-

stratified landings unmonitored vessels. 
 

For both estimators, conversion from estimated number to estimated weight within the post-strata will be 

based on mean weight per fish from monitored (human or EM) trips within the same post-strata. In cases 

where the ratio estimator was used at the trip or vessel level, the mean weight per fish will be 

applied to adjust the estimates.  Where the mean weight per fish is used, we assume that this mean 

weight per fish is representative of the true mean weight per fish at that level in the hierarchy. 
 
3.3.4.5 Assumptions 

We will assume that the disposition (retained or discarded) of all catch is known at the haul level when 

catch is recorded. In situations where video imagery is not available for the entire time that fish are 

handled, we will assume that no fish are discarded during the time period after gear retrieval and before 

all fish are stored below deck.  Estimates will assume that imagery for trips and vessels are representative 

of trips and vessels where data are not available.  At the fishery level, we need to assume that post-strata 

assignments are accurate (data can be assigned to post-strata unambiguously).  

 
3.3.5 Data quality/validation considerations 

3.3.5.1 Missing video and sensor data 

During an EM trip there can be times when either the sensor or video data are not captured and there are 

gaps in the EM information.  During the pre-implementation in 2015 and 2016, the video reviewers at 

PSMFC have assessed the completeness of the video and sensor data during each trip. If video from a trip 

was incomplete, the duration of the video failure was noted along with the reason for the gap.   

The impact of the missing data varies depending on what is missing (Table 3).  The highest impact 

scenario is when the sensor data is missing.  In these circumstances, the video reviewers have no way to 

determine how many hauls occurred on the trip and there is no way to determine how much of the video 

might be missing.  If there are gaps in the video that occur while catch is coming onboard, then there is no 

way to count catch events during the portion of the haul with missing video.  In these circumstances, 
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NMFS will either need to ignore the hauls with missing video or extrapolate the catch to the portion of the 

haul with missing data (see Haul-level Estimates in section 3.3.4).   

 

There are also circumstances when video is missing before or after all the catch was brought onboard and 

thus no catch was missed as it came onboard, but some of the catch handling by crew could have been 

missed.  In the EM systems being used during pre-implementation, the video cameras turn on when 

sensors on the hydraulic gear trigger them.  However, there can be times that the gear has started to be 

retrieved and the video has not yet been triggered to start recording.  This can cause gaps in the video 

before any catch has been brought onboard.  When the gear has finished being hauled, the hydraulic-

sensor triggers the cameras to record for an additional 1 to 2 hours, depending on the recording setting.  

However, if all of the catch still has not been sorted after this time and recording stops, video reviewers 

will be unable to determine if some of the catch was discarded later. 

 

The sensor data was complete on about 75% of the trips (Table 4), while the video was only complete on 

about half of the trips so far in 2016.  Looking at the information within a trip, however, provides more 

information about the reliability of the video; about 75% of the hauls had video for the entire haul event 

(Table 5).  It was very rare (0.5% of hauls) for video to be missing for an entire haul, but much more 

common for video to be missing for some portion of a hauling event (Table 5).  About 15% of the hauls 

had gaps in the video that occurred while catch was being brought onboard.  However, the vast majority 

of these missing video events occurred on a single longline Pacific cod vessel where there was a problem 

with the software on the control box that caused a 1 minute gap in the video to occur every hour during 

video recording.   The software was updated when this issue was brought to the attention of the EM 

service provider and did not occur again.  Excluding the hauls with the software problem, the number 

of hauls with gaps in video data that occurred during catch coming onboard was low and the 

frequency that was seen in the halibut and sablefish trips occur (4 hauls out of 263 hauls, or 1.5% of 

hauls) is likely more representative of what is expected to occur. 
 

For catch estimation it is important that any gaps in video coverage that result in missing information are 

random so that expansion from the remaining imagery will not introduce bias to the estimation process.  

In 2015, no pattern was evident for the reasons for missing video information.  Reasons included power 

loss, power button being pressed, a system reboot, and unexplained gaps.  Video was more likely to be 

incomplete on the vessels first or second trip (Figure 9).  Of the vessels that had complete data on the first 

trip, several were in the EM program the previous year.  Gaps in the video after the third trip tended to be 

short in duration and related to software system errors on the EM control box.  These results indicate that 

there is a learning curve for vessel operators to get used to operating the EM system and also for the EM 

service provider to customize the EM system for each vessel.   

 
Table 3 Varying levels of impact on data quality when EM information is missing. 

Available EM data Impact on Data Quality Level of 
Impact 

Complete Video & Sensor data No impact – all information available None 

Missing video - before catch brought 
onboard 

Low impact since all information is available to 
estimate catch & disposition, but some risk that 
might have missed species interaction 

 Low 
 
 
 
 
 
 
 
 
 

Missing video  - after all catch 
brought onboard but before all catch 
handling ends 

Can count all catch, but missing information on 
disposition of some of the catch so have to make 
the assumption that catch remained as retained 
and was not discarded later. 

Missing video - during catch being 
brought onboard 

Cannot count catch for portions of haul, therefore 
either expand catch to remaining portion of haul 
or ignore the haul 
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Missing sensor data on trip Cannot tell how many hauls occurred, cannot 
confirm if video is complete or missing 

 
  High 

No video nor sensor data for trip High impact - no information available from the 
trip 

 

 
Table 4 Number of trips and completeness of video and sensor data during 2016 EM pre-implementation 

in 3 longline fisheries (halibut, Pacific cod, and sablefish).   

Video & sensor completeness (number of 
trips) 

Halibut Pacific 
cod 

Sablefish Total 

Number of trips with complete video data 7 4 13 24 (46%) 

Number of trips with complete sensor data 16 7 16 39 (75%) 
Source:  PSMFC preliminary review of the 2016 season, updated 7/11/2016 

 

 
Table 5 Number of hauls and completeness of video during 2016 EM pre-implementation in 3 longline 

fisheries (halibut, Pacific cod, and sablefish).   

Video completeness of hauling events (number of 
hauls) 

Halibut Pacific 
cod 

Sablefish Total 
(percent 
of hauls) 

Video of entire hauling event and catch sorting 98 97 120 315 (74%) 

Missing video - before catch brought onboard 4  6 10 (2%) 

Missing video  - after all catch brought onboard but 
before all catch handling ends 

19 4 11 34 (8%) 

Missing video - during catch being brought onboard 2 58 2 63 (15%)3 

No video for entire haul  1 1 2 (<1%) 

Total hauls 123 160 140 423 
Source:  PSMFC preliminary review of the 2016 season, updated 7/11/2016 

 

                                                      
3 Note that the majority of these events occurred on a single longline Pacific cod vessel where there was a problem 

with the software on the control box.  Once the software was updated, this issue did not occur again.  The numbers 

of hauls with missing data on the halibut and sablefish trips are more representative of what is expected to occur (4 

hauls out of 263 hauls, or 1.5% of hauls). 
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Figure 9 Video and sensor completeness in relation to the number of trips since the EM system had been 

installed on a specific vessel.  (Source:  PSMFC preliminary review of the 2016 season, updated 
7/11/2016) 

3.3.5.2 Image quality 

The quality of the video imagery is an important factor in the ability of video reviewers to identify species 

and count catch events.  Poor image quality can be caused by a variety of factors including poor camera 

angle, glare on the camera, lighting issues (especially during night fishing), and water spots on the lens.  

During pre-implementation, reviewers categorized the quality of the imagery (high, medium, low) and the 

reason for medium and low quality imagery.  The majority of the video (80%) was of high quality (Table 

6).  Of the hauls with medium quality, poor camera angles and water spots caused the majority of the 

degradation (Table 7).  Low quality was mostly caused when video from 1 or more camera was missing 

so video reviewers had to rely on wide-angle deck-camera(s), which does not provide a close-up view of 

the catch coming up on the line. 

 
Table 6 Image quality as assessed by video reviewers at PSMFC while reviewing 2016 EM pre-

implementation hauls from 3 longline fisheries (halibut, Pacific cod, and sablefish). 

Image Quality 
(number of hauls) 

Halibut Pacific 
cod 

Sablefish Total (percent 
of hauls) 

High 111 97 123 331 (78%) 

Medium 11 45 13 69 (16%) 

Low 1 17 3 21 (5%) 

Unusable     

No video  1 1 2 (<1%) 

Total 123 160 140 423 
Source:  PSMFC preliminary review of the 2016 season, updated 7/11/2016 

 

 
Table 7 Image quality as assessed by video reviewers at PSMFC while reviewing 2016 EM pre-

implementation hauls from 3 longline fisheries (halibut, Pacific cod, and sablefish). 

Cause 

Medium Quality Low Quality 

Halibut Pacific 
cod 

Sablefish Total Halibut Pacific 
cod 

Sablefish Total 
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Glare   2 2     

Dirty Camera  2  2     

Night Lighting 1 5 1 7     

Poor camera angle 9 27 2 38 1 6  7 

Water spots 1 11 8 20     

No data from 1 or 
more cameras 

     11 3 14 

Source:  PSMFC preliminary review of the 2016 season, updated 7/11/2016 

 
3.3.5.3 Species identification from EM data  

 
Species identification from EM during pre-implementation 

 

During the pre-implementation of EM in the longline fisheries, video reviewers were instructed to record 

species to the lowest identifiable taxonomic level possible.  In 2016, video reviewers identified 

a high proportion of retained and discarded catch to species level. Exceptions were generally species 

groups that are known to be problematic, including as short and longspine thornyheads, shortraker and 

rougheye rockfishes and arrowtooth and Kamchatka flounders (see Appendix 2). There was also 3 

rockfish that were recorded as “Rockfish –unidentified”, 1 that were recorded as “Rockfish, Dark 

unidentified” and 31 that were recorded as “Rockfish –Small Red unidentified” out of the total 445 

rockfish that were recorded (which were not part of the shortraker/rougheye or short/longspine 

thornyhead groups).  

 

As part of the EM cooperative research in 2015, dockside monitors were deployed in multiple ports to 

collect landed catch data from fishing vessels to enable comparison of rockfish species identification. All 

vessels were instructed to keep all of their rockfish or report any discarded rockfish to the dockside 

monitor.  Dockside monitors recorded only had access to landed rockfish bycatch, so comparisons of EM 

data and dockside monitoring were generated for retained rockfish at the trip level. The counts of 

shortraker and rougheye rockfish from the dockside monitor were aggregated for comparison with the 

shortraker/rougheye rockfish recorded by the video reviewer. The dockside monitor shortspine and 

longspine thornyhead counts were treated similarly; they were aggregated and compared to the 

thornyheads recorded by the video reviewer. The counts of landed rockfish bycatch were generally 

similar between video reviewers and dockside monitors (Figure 10). 
 

The results on species identification in the EM studies in 2015 and 2016 are similar to previous work 

conducted on EM in the longline fisheries in Alaska.  Cahalan et al. (2010) compared estimates of 

numbers of fish from dedicated fishery observer documentation with estimates of bycatch based on 

review of EM.  Comparison of species identification of catch between observer estimation and EM 

showed statistically unbiased and acceptable comparability for almost all species except for some that 

could not be identified beyond the species grouping levels used in management. Similarly, comparisons 

of total species-specific numbers of fish estimated using EM collected and hook-status observer-collected 

data showed few statistically significant differences. 
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Figure 10 Comparison of 2015 data from dockside monitoring and counts of retained rockfish counts from 

video aggregated to the trip level.  The dashed grey line is the video = dockside monitor line. If 
video and dockside monitor counts agreed, the point would fall on the dashed line. Pacific Cod 
Longline Data is withheld for confidentiality.  (Source:   

 

 
Species identification results from EM research 

Need to insert section from Farron 

 
3.3.5.4 Converting counts to weights 

Estimating the weight of species caught will always be required with EM since weights (or lengths) are 

not available from the EM system currently being deployed in pre-implementation. The conversion of 

count to weight will be done using average weights of fish collected by at-sea observers being applied to 

EM counts: these methods will likely be done in CAS after counts have been estimated and made 

available to inseason managers on a per-trip basis. The weights will be calculated at a broad fishery level, 

and thus will be estimated outside of the EM estimation hierarchy, but when possible, within a fishery.  

(need to add cross references to Craig’s section) 

 
3.3.5.5 Estimation of halibut mortality 

Information from IPHC? - ability to estimate halibut mortality without viability & instead use release 

method as recorded by video reviewers 

 

3.4 EM contract 

There are several different options for obtaining EM services under an operational and regulated EM 

program beginning in 2018 or 2019. They include: 

 Option 1: Continue the grant between NMFS and PSMFC in which PSMFC contracts for EM 

services with one or more EM service providers  



 

27 

 Option 2:  Standalone federal contract for EM services with one or more EM service providers  

 Option 3: Combined federal contract with one or more EM service providers and partial observer 

coverage providers 

 
Option 1: Grant between NMFS and PSMFC, in which PSFMC contracts for EM services with one 

or more EM service providers  

Since 2014 the Pacific States Marine Fisheries Commission (PSMFC) has been working with NMFS, EM 

service providers, and the fishing industry under a NMFS funded, multi-year grant to test and develop 

cost effective EM/ER technology solutions for the small, fixed gear fleet in Alaska.  In 2017 the pool of 

eligible vessels will be expanded through a Council motion to include pot vessels and fixed gear vessels > 

57.5 feet in length overall. NMFS provides funding for the PSMFC grant on an annual basis depending on 

Congressional appropriations and availability of discretionary NMFS EM/ER funds.  Annual funding for 

EM/ER efforts include operational deployments costs (i.e. the contract with EM service provider) as well 

as providing support for staff working with NMFS on research and development projects. Annual funding 

is estimated at $1.2M depending on a variety of factors including cost estimates for deployment and 

research and development cost for EM/ER. 

 

Under the 2016 and 2017 EM Pre-Implementation Plans PSMFC has administered a separate non-federal 

contract with EM service provider Archipelago Marine Research (AMR) to deploy EM systems, provide 

field support, and collect data from the fixed gear fleet. Video review has been performed by PSMFC 

under the federal grant with NMFS and data are provided to NMFS. In 2017 expansion of EM 

deployment to the pot fleet will also be administered through a separate non-federal contract between 

PSMFC and an EM service provider. Although the exact details of this separate non-federal contract are 

yet to be worked out through a PSMFC Request for Proposals (RFP) the outcome is envisioned to be 

similar to the existing contract with AMR.  

 

Since a grant is already in place with PSMFC to collect, review, and process the necessary video data, this 

option would be readily available in 2018. This would help streamline and simplify the process for 

implementing a regulated program. Providing additional funds to the PSMFC grant could be 

accomplished quickly and efficiently through the grant on an annual basis when funds become available4. 

Further, federal contracting deadlines are sometimes difficult to meet because funds are not always 

available early in the fiscal year5. This could be particularly problematic if observer fees are not made 

available to NMFS until May or June of each year, as has been the case the past few years.  

 
Option 2: Standalone federal contract for EM with one or more EM service provider(s)  

Under this option the NOAA Contracting Office would administer a federal contract for an EM service 

provider similar to the process used to award the existing partial coverage observer contract. Standard 

federal contracting requirements would apply and a request for proposal would be solicited through 

FedBizOpps.gov.  Due to the substantial lead time required for processing multi-year, multi-million dollar 

contracts, and in order to have a contract in place by January 1, 2018, work on a standalone contract 

would need to begin in 20166. An additional consideration for this option would be the timing on 
availability of observer fees. Since observer fees are not released to NMFS until approximately May of 

each year, an EM service provider contract could not be awarded until June at the earliest. NMFS would 

need to find additional funds and a mechanism to cover EM deployment from January through June 2018. 

                                                      
4 The PSMFC grant has a period of performance from July 1 through June 30. 
5 Deadline for submitting contracts >$150K to the Acquisition and Grants Office is April 1. 
6 NMFS has not begun work on an EM service provider contract, in part due to uncertainty in funding and because 

NMFS already has a mechanism in place through the PSMFC grant to continue EM operations and deployment. 
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For this reason, NMFS will be requesting startup funds for EM deployment in 2018 and will most likely 

be using the PSMFC grant to fund EM deployment beginning January 1, 2018. 

 
Option 3: Combined federal contract with one or more EM service provider(s) and partial 

observer coverage provider(s) 

Option 3 would be similar to option 2, with the key difference being that this option would include both 

EM services and observer services under a single contract. This option was discussed with NOAA 

Acquisition and Grants Office (AGO) staff during the Council’s May Observer Advisory Committee 

(OAC) meeting as a possible approach. The contract could be awarded to multiple EM or observer 

providers and individual components of the contract such as EM or human observer services would be 

administered through task orders. This option could potentially reduce the administrative burden of 

managing two separate contracts by incorporating them into a single contract. The current partial observer 

coverage contract expires in June 2019 and work on the solicitation would need to begin in late 2017.  

 

At the May 2016 OAC meeting the OAC also requested the Observer Program to work with NOAA AGO 

to determine if the current EM grant with PSMFC can be used in 2018 and 2019 to continue EM 

implementation work using partial coverage observer fees.  While there is still some uncertainty as to 

when observer fees would be available to fund the grant, there seems to be no disagreement that observer 

fees could be used for EM implementation work, regardless of the mechanism used to obtain these 

services. The OAC noted that many details associated with EM deployment strategies, fleet size, field 

support models, and resulting cost are still evolving. Ability to continue a successful, grant based 

approach during this adaptive development phase is a viable option to refine a mature deployment model. 

This process will provide information which informs the public and potential contractors on important 

program details, which may ultimately result in a more cost effective program. The intent is not to 

continue the PSMFC grant indefinitely, but to provide greater transparency during the development stage 

and evaluate the benefits of integrating the EM program with the larger partial coverage contract in 2019. 

 

3.5 Agency 

Infrastructure needs for an EM program will be shared jointly between PSMFC and NMFS or an EM 

service provider and NMFS depending on the vehicle used to obtain EM services as outlined in the 

previous section. For example, under the current grant with PSMFC, they are largely responsible for the 

infrastructure needed to review, store, and retain video files.  If NMFS were to contract with an EM 

service provider, the contract could specify that the EM service provider would be responsible for video 

review, storage, and retention of all video records.  Under both of these scenarios the agency’s 

infrastructure needs might be minimal in comparison to PSMFC or an EM service provider.  

 

For the purposes of this section, infrastructure is defined broadly as including all the shore-side costs 

needed to support an at-sea EM data collection program, inclusive of personnel to review, process, and 

make available to the agency the data needed for management.  Regardless of the approach used, the 

infrastructure costs will be funded by NMFS and must be accounted for in one way or another. If NMFS 

uses a federal contract to obtain EM services, then some or all of the required infrastructure needs may 

need to be provided by NMFS with direct funding provided by NMFS.  If NMFS continues to use the 

current grant with PSMFC for EM services, then much of the infrastructure needs will be provided by 

PSMFC, with those costs being covered by the grant with PSMFC.   

 

There are several categories of infrastructure, both equipment and staff resources, that need to be taken 

into account to ensure effective implementation of an EM program. These include: 

 Storage space for raw video footage 



 

29 

 Managing collected data (editing, storage of video data, retrieval and analysis, as well as ongoing 

database development)  

o Hardware and software including licenses 

 Databases and associated software 

 Staff resources 

o Video reviewers 

o Auditors 

o Programmers 

o Data processors 

o Database managers 

Many of these infrastructure needs will be delegated to PSMFC or an EM service provider. Storage space 

for raw video footage will depend in large part upon the number of participants in the EM selection pool, 

the amount of fishing effort and associated trips and/or hauls that are recorded, and ultimately how long 

the data will need to be retained. The length of time video will need to be retained will depend on Federal 

record retention policies and guidelines which are currently under development for EM data. The statute 

of limitations for retaining data under the Magnuson-Stevens Act is currently five years after which the 

data may be discarded. Therefore, at present any raw video footage will need to be retained by either 

PSMFC or an EM service provider for five years. 

 

3.6 Funding 

3.6.1 Allowable use of the observer fee 

This section addresses several questions about the extent to which the Council and NMFS can recover costs 

for EM from the fees collected under the terms of the Fisheries Research Plan authority in section 313 of 

the MSA.  

 
3.6.1.1 MSA authority for the Fisheries Research Plan and fee collection 

Under section 313 of the MSA, the Council may prepare, in consultation with the Secretary of Commerce, 

a North Pacific Fisheries Research Plan (Research Plan) for all fisheries under the Council's jurisdiction, 

except salmon. Any such plan would require observers to be stationed on fishing vessels and on fish 

processors, or shoreside processing facilities as appropriate, to collect data necessary for the conservation, 

management, and scientific understanding of any fisheries under the Council's jurisdiction, including 

halibut, but excluding salmon. It would also establish a system of fees to pay for the cost of implementing 

the plan, which may vary by fishery, management area, or observer coverage level. 

  

Pursuant to the MSA, fees collected may be expressed as a fixed amount, reflecting actual observer costs 

or a percentage, not to exceed 2 percent, of the unprocessed ex-vessel value of the fish harvested under the 

jurisdiction of the Council. Moreover, the total amount of fees collected cannot exceed the combined cost 

of (1) stationing observers, or electronic monitoring systems, on board fishing vessels and fish processors; 

(2) the actual cost of inputting collected data; and (3) assessments necessary for a risk-sharing pool, less 

any amount received for such purpose from another source or from an existing surplus in the North Pacific 

Fishery Observer Fund.7  Finally, the fees must be fair and equitable to all participants in the fisheries under 

the jurisdiction of the Council, including the Northern Pacific halibut fishery, and may not be used to pay 

any costs of administrative overhead or other costs not directly incurred in carrying out the plan.  

                                                      
7The risk-sharing pool concept under (3) was not considered as it appears the past insurance issues have been resolved either 

through the commercial market, or through the use of the MSA 403(c) language, which provides observers Federal employee 

status for the purposes of compensation under the Federal Employees’ Compensation Act (FECA). 



 

30 

 

This section addresses several questions about the extent to which the Council and NMFS can recover costs 

under the terms of the Research Plan authority in section 313 of the MSA. 

 
Limitations on the use of fee proceeds 

Sections 313(b)(2)(C), (H), and (I) of the MSA, provide language directing how fee proceeds can be used, 

but are not explicit as to what plan implementation costs can be covered by fee proceeds. For example, 

section 313 (b)(2)(C) states: Any system of fees shall “provide that fees collected not be used to pay any 

costs of administrative overhead or other costs not directly incurred in carrying out the plan.” Although this 

does not allow for fees collected to be used to pay for administrative overhead, it is implicit that fee proceeds 

could then be used toward other agency costs associated with implementation. 

 

Section 313(a)(2) states that the Research Plan implemented under the section may establish a system of 

fees “[t]o pay for the cost of implementing the plan”. Although this provision initially grants broad authority 

to collect costs associated with implementation, section 313(b)(2) defines and appears to limit recoverable 

costs. According to section 313(b)(2)(A), the total amount of fees cannot exceed the combined cost of “(i) 

stationing observers, or electronic monitoring systems, on board fishing vessels and United States fish 

processors, (ii) the actual cost of inputting collected data,…”. Further, under Section 313(b)(2)(C), fees 

may “not be used to pay any costs of administrative overhead or other costs not directly incurred in carrying 

out the plan.”  This language raises the question about what specific costs are associated with “stationing 

observers or electronic monitoring systems” on board fishing vessels and at fish processors, and “inputting 

collected data”. The terms “stationing observers, or electronic monitoring systems” and “inputting collected 

data” are undefined in the MSA. To add to the issue, there are no regulatory definitions and none were 

promulgated in the earlier Research Plan. 

 

NMFS, using its expertise and past experience in “stationing observers” and “inputting collected data”, 

developed a reasonable common sense standard describing what costs are captured by these terms. 

Although there is broad authority to collect fees for costs associated with the Research Plan, NMFS 

established a nexus between administrative and implementation costs and their relationship to placing or 

stationing observers aboard vessels and at processors.  NMFS intends to use this same process for stationing 

electronic monitoring systems. 

 

The remainder of this section describes the general categories of responsibilities and associated costs under 

the restructured Observer Program, the general categories of responsibilities and associated costs from 

integrating EM into the Research Plan, and NMFS’ proposed use of fee proceeds.  With the integration of 

EM, in which the government enters into direct contracts with EM providers for services, responsibilities 

and associated costs would fall into three categories: (1) those that could be paid by NMFS, (2) those that 

could be required under a contract to be paid by the EM providers, and (3) those that are new and unique 

to EM and could be paid for by either NMFS or the EM providers.   

 

NMFS views all of the activities described in Table 8, including those that would be additions to the status 

quo, as essential functions specific to the execution of the Research Plan, should EM be integrated into the 

Research Plan. In other words, these are the functions necessary to station observers or electronic 

monitoring systems on fishing vessels or in processor and to input collected data. Some activities may be 

administrative by nature, but they are essential to Research Plan operations and NMFS would not be 

conducting them were it not for the Research Plan. Thus, NMFS views all activities noted in Table 8 as 

falling under the fee authority in the MSA. However, NMFS currently does not use fee proceeds to fund 

observer-related administrative tasks identified as “NMFS” in the last column Table 8, and NMFS does not 

intend to use fee proceeds in the future to fund the similarly noted administrative tasks associated with EM. 

In addition, as noted above, the MSA does not allow NMFS to use the fee proceeds for “any costs of 
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administrative overhead or other costs not directly incurred in carrying out the plan.”  For example, NMFS 

would not consider Alaska Fisheries Science Center (AFSC) leadership salaries or travel to be within the 

scope of the fee. All funds collected would be used to pay for the direct costs of the Research Plan. 

 

In general, the activities describe in Table X can be separated shoreside costs and at-sea costs where at-sea 

costs are conducted by a service provider and will be paid by using fees and shoreside costs are paid by 

NMFS. Some activities, such as video review (including data processing) and data storage would also be 

conducted by a service provider.  These activities are part of “inputting collected data” and therefore could 

be paid for using fees.  However, since these costs are shoreside costs, they could be paid for by NMFS.  

Since the source of funding for these activities has not yet been determined, these costs are noted with a 

question mark. 

  

NMFS recognizes that the ongoing contribution of the Federal government in supporting the existing 

Research Plan must continue. NMFS does not intend to use fee proceeds to offset the government’s 

contribution to the Research Plan, because it recognizes that fee proceeds would best be used to 

procure and optimize the observer coverage or electronic monitoring needed in Alaska. NMFS intends 

to continue to fund, and expand to the extent National resources are available, the agency contribution in 

support of the Research Plan. However, to the extent new activities are required of NMFS in association 

with integrating EM into the Research Plan, NMFS may use fee proceeds that are available.  Depending on 

the types of activities that must be funded, they could reduce the total number of observer days that NMFS 

is able to purchase.  

 
Table 8 Comparison of the tasks under the partial observer coverage category and potential tasks under 

an EM program 

Observer task EM Equivalent task 

Intended 
source of 

funds to pay 
for the task 

NMFS Tasks 

Training and briefing observers (includes 
instruction, training aids/equipment and 
fish/crab specimens, manuals and books) 

Training and briefing video reviewers NMFS 

Equipping observers with sampling and 
safety gear (purchasing, maintaining, 
issuing, and receiving gear) 

N/A NMFS 

Debriefing observers (checking data and 
interviewing observers) 

Auditing data collected from video NMFS 

Managing collected data (editing, storage, 
retrieval and analysis, as well as on-going 
database development). 

Managing collected data8 (editing, storage of 
processed data, retrieval and analysis, as well 

as on-going database development). 
NMFS 

Maintaining Observer Program field office 
and staff (Dutch Harbor and Kodiak) 

N/A NMFS 

Communications with observers at-sea 
(maintaining and developing computer 
software and responding to observer 
messages) 

N/A NMFS 

ODDS: registering trips and selecting 
vessels for observer coverage 

ODDS: registering trips and selecting vessels for 
EM coverage 

NMFS 

N/A 
Application approval process for applying to be 

in EM Program and approval of Vessel 
Monitoring Plan 

NMFS 

                                                      
8 Processed data only. Does not include raw video footage. 
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Observer task EM Equivalent task 

Intended 
source of 

funds to pay 
for the task 

Annual Deployment Plan: identification and designation of appropriate sampling strata; 
designing sample-size requirements; calculating total sampling effort for the upcoming year, 
based on expected funding; allocation of 'target-days' (sampling effort) to strata, database 
design, programming, application development and testing, etc. 

NMFS 

Annual Report: Analyze deployment and data collected in the previous year. NMFS 

Fees: determination (calculating ex-vessel value of catch); fee collection (billing, receiving and 
monitoring payments); and  fee budgeting and accounting 

NMFS 

Catch Accounting System: design, programming, application development, and testing. NMFS 

Government contract development, 
solicitation, and award for deploying 
observers 

Government contract development, solicitation, 
and award for deploying EM and reviewing EM 

data 
NMFS 

Oversight and management of the 
government contract(s) 

Oversight and management of the government 
contract(s) 

NMFS 

Modify regulations NMFS 

Provider Tasks 

N/A Video review and data processing ? 

N/A Storage of raw video footage ? 

N/A 
Dockside monitoring for species with required 

full retention (species ID, timely reporting) 
? 

N/A EM equipment (camera, wires, sensors) 
Fees  

(plus other 
start-up funds) 

N/A Vessel Monitoring Plan (develop and amend) Fees 

Recruiting and hiring qualified observer 
candidates 

Recruiting and hiring qualified EM technicians 
and video reviewers. 

Training EM technicians. 
Fees 

Observer deployment logistics (air travel, 
ground transportation, lodging, per diem) 

EM technician logistics (air travel, ground 
transportation, lodging, per diem) 

Fees 

Observer pay, insurance, and benefits 
EM technicians and video reviewers pay, 

insurance, and benefits 
Fees 

Housing observers (during training, briefing, 
and debriefing) 

Housing EM technicians (during training, 
installation, maintenance) 

Fees 

Maintaining observer provider Field 
Coordinators as needed (Dutch Harbor and 
Kodiak) 

Maintaining Contractor Field Coordinators as 
needed 

Fees 

Communication with fishing industry 
(coordinating observer embarkation and 
disembarkation) 

Communication with fishing industry 
(coordinating EM installation and maintenance 

with vessel) 
Fees 

Replacement of lost or damaged observer 
gear and safety Equipment 

Replacement of lost or damaged EM equipment 
(cameras, wires, sensors) 

Fees 

 
3.6.1.2 Fees and funding for observer coverage and EM  

The fee system used in the restructured Observer Program follows the Magnuson-Stevens Act requirements.  

Section 313(b)(2)(E) states that “any fee system shall be expressed as a fixed amount reflecting actual 

observer costs as described in subparagraph (A) or a percentage, not to exceed 2 percent, of the unprocessed 

ex-vessel value of the fish and shellfish harvested under the jurisdiction of the Council….”  The fee system 

allows the observer coverage or electronic monitoring in the partial coverage category to be paid for by 

industry and provides a consistent source of revenue directly linked to the value of the fishery.  Through 

the fees, owners and operators compensate the Federal Government for some of the costs associated with 

managing fishery resources. 

 

NMFS assesses a fee equal to 1.25% of the ex-vessel value of the landings of groundfish and halibut subject 

to the fee.  The Council determined that the same fee percentage should apply to all sectors as they all 
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benefit from resulting observer data that is essential for conservation and management of the fisheries in 

which they participate.  The ex-vessel value of the catch is based on a standard measure of the value of the 

fishery resource harvested or processed by the participants and the fee applies regardless of whether a vessel 

or processor is selected to carry an observer.  An ex-vessel value fee is commensurate both to each 

operation’s ability to pay and the benefits received from the fishery.  The ex-vessel value of the catch is 

expected to fluctuate, as are the catch quotas.  

 

Fee revenues constitute NMFS’s budget and determine the level of costs that could be incurred to station 

electronic monitoring systems in addition to observers. In determining the level of EM coverage needed in 

each impending year, NMFS would consider the revenue anticipated to be generated from the fisheries 

subject to the ex-vessel value fee and any surplus in the observer fund from previous years. NMFS would 

need to adjust observer and EM coverage levels within the fleets subject to the fee revenue to align 

anticipated costs with available revenue. Section 313(d) allows for the establishment of a Fishery Observer 

Fund that is available without appropriation or fiscal year limitation, and extra sums may be kept on deposit.  

 

For 2013, NMFS used Federal start-up funds implementation to transition from the industry-funded model 

to one where NMFS contracts with observer providers to deploy observers in partial coverage category 

sectors.  NMFS also used Federal funds to pay for observer coverage in 2014 and 2015, which allowed 

NMFS to carry over fee proceeds into 2016.  Federal funds are subject to Congressional appropriations and 

NMFS priorities and may not be available for supplementing the fees in future years. Table 9 shows 

NMFS’s budget each year from fees and Federal funds and the number of observer days used each year. 

 
Table 9 Budget and observer days from 2013 to 2016 

Year 
Budget 

$ million (fees + Federal funds) 
Observer days 

2013 $3.94 (Federal funds) 3,533 (used) 

2014 $6.14 ($4.25 + $1.89) 4,573 (used) 

2015 $6.16 ($3.46 + $2.7) 5,318 (used) 

2016 $5.02 ($3.78 + $1.28 carry over) 4,937 (projected) 

 

If the fee proceeds do not sufficiently align with anticipated costs over a period of time, the Council could 

initiate a new regulatory amendment to increase the fee percentage up to 2%. In its final motion for the 

restructuring action, the Council committed to reviewing the fee percentage after the second year of the 

program based on information in the Annual Report. The Council explained that it may recommend revising 

the fee assessment percentage in the future through rulemaking after it had an opportunity to evaluate 

program revenues and costs, observer coverage levels, fishery management objectives, and future sampling 

and observer deployment plans. 

 

Given the cost uncertainties with integrating EM, the Council could consider increasing the fees up to 2% 

to ensure that funds are available to maintain observer coverage in the partial coverage category while also 

funding EM deployment on a portion of the partial coverage vessels.   

 
3.6.2 Startup funding  

 Need to write up capital startup from pre-implementation, and need for startup for EM equipment 

and to start the contract 

 

 


