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EM Optimization Considerations 
 
The purpose of this discussion paper is to get OAC workgroup feedback on conceptual approaches 
to EM optimization options and analytical tasks. If workgroup members and NMFS/Council Staff 
have comments, alternate approaches, or additional alternatives to considers, it would be 
helpful to use Google Docs as a forum to identify and refine plausible approaches prior to the 
Aug. 3 teleconference.  This may allow initial numbers to be generated for further discussion 
during the August 3 call.  
 
Recent discussions at the EM workgroup, OAC, and the newly formed OAC work group have 
demonstrated that the topic of EM integration and optimization is complex and multifaceted. In 
order to develop tangible options for optimizing the integration of EM for the OAC workgroup and 
Council to consider, it may be helpful to first outline the goal(s) of EM integration, followed by key 
considerations that have been voiced in evaluating the optimal balance of EM /observed boats.  
Based on these goal(s) and considerations, approaches to optimization and analytical tasks can 
then be identified.    
  
The goal(s) of EM integration are to: 

1. Provide vessels with difficulty accommodating an observer an alternative means of fulfilling 
their at-sea monitoring obligation 

2. Improve data quality by collecting at-sea data from a broader spectrum of vessels 
3. Provide cost efficiencies to support higher levels of at-sea sampling 

 
Key considerations that have been voiced when developing options for EM integration and 
optimization include: 

1. Cost optimization of EM/observed vessels within a total budget generated by the fees 
2. Catch Accounting  needs including: 

a. Biological sampling, and marine mammal interaction data needs. 
b. Three observed trips in each management area to allow calculation of variance.   
c. The ability to meet spatial and temporal data needs of the Catch Accounting system 

(CAS) at the post-stratified, target fishery level 
d. Sufficient samples from both EM and observed boats to ensure representative data  
e. Sufficient samples from both EM and observed boats to identify observer effects at 

the target fishery level in order to evaluate potential issues. 
3. Vessel considerations including: 

a. Proportionality between observed and EM boats in terms of operational burdens 
b. EM and observer vessel demographics to enhance deployment efficiencies (zero 

selection) 
c. Incentives for vessels to reduce at-sea monitoring costs  

 
In terms of EM cost data, I understand in November 2016, a sub-group of the EM workgroup agreed 
to operational cost categories and this same sub-group is scheduled to continue working over the 
summer to flesh out modeling approaches.  For the OAC workgroup, the task is to develop 
approaches to optimize EM with respect to low coverage rates based on the information provided 
by the cost models.  
 
EM optimization 
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One approach to cost optimization is to use the Equal Base Rate, Gear Specific Base Rate, 2016 Rate, 
and High Reference Points (described earlier) to assign a portion of the total fees and a target 
number of monitored sea days to the HAL and Pot strata.  Cost modeling can be used to generate 
estimates for various EM fleet sizes/demographics, and a sampling plan for both EM and observed 
vessels developed that meet or exceeded the target sea days.  These fleet 
sizes/demographics/sampling plan options can then be evaluated against the catch accounting and 
vessel considerations to identify a narrow set of alternatives to be recommended by the OAC 
workgroup for further Council consideration.   
 
For example the 2016 reference point of 15/15/28 coverage for Pot, HAL and Trawl (respectively) 
would result in a target of about 2,000 sea days for the HAL fleet, a budget of about $1.6 million, and 
a target sea day costs of about $800.    One approach to optimization would be to say (as a 
hypothetical example), if a 30% selection rate on EM vessels results in a $500/sea day cost, and 
observed vessels continue to cost $1,000/sea day, the HAL fleet would need 1,000 sea days from 
the observed boats and 1,000 sea days from the EM fleet to realize an average cost of $750/ sea day.  
1,000 observed days requires $1 million of the $1.6 million budget, so the target observed vessel 
fleet size would be bounded by the minimum number of vessels needed to meet the catch 
accounting and biological sampling criteria, and the number of observed vessels that would 
generate 1,000 sea days at a 15% selection rate given the demographics of the observed fleet.   The 
remaining vessels in the HAL partial coverage stratum would be candidates for EM at a selection 
rate that generates at least 1000 sea days within the remaining budget.   
 
This is just one example of how to approach the EM optimization/fee sharing question---there are 
certainly others. The data from the EM cost modeling sub-group can be used to evaluate these ideas 
from a cost optimization perspectives as they are refined. 
 
To begin evaluating the impact on the Catch Accounting System of various options, it would 
be very helpful to conduct some preliminary analysis on a few example observed and EM 
fleet sizes to bookend how they would meet the five catch accounting considerations that 
have been voiced.    Table 3.5 of the June report shows that in 2016, there were 466 HAL vessels 
and 113 Pot vessels in the partial coverage program.  I would suggest data runs looking at EM HAL 
fleet sizes 100, 150, 200 and 300 vessels, and EM Pot vessel fleet sizes of 25, 50, and 75.  The output 
from these data runs would show the expected number of trips and sea days that result in the EM 
and observed pools.  A 10%, 15% and 30% sampling rate could then be applied to each strata to 
evaluate how well the resulting fleet sizes meet the five CAS considerations. 
 
Key questions that needs to be answered by the OAC workgroup are: 

● Are the EM vessels and the observed vessels going to be considered as one stratum or 
as separate strata? 

● Should EM longline and pot EM programs have a separate budgets, or be considered 
as one combined program for purposes of this cost optimization exercise?    

● What is the best way to determine the minimum observed fleet size needed to meet 
biological sampling needs.  

● Can a metric that identifies the percent of discard estimates based P40 level 
information vs. P30 or lower level information be developed?  (see attachment 1 & 2 
below) 

● What is the best way to determine the sample size needed to detect observer effects 
at the target fishery level? 
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The remaining vessel considerations on proportionality, zero selection and incentives will likely be 
the focus of other topics the OAC working group is developing such as the voucher program and 
zero selection demographics.   I am working with NMFS to parse data to inform the zero selection 
issue, and I understand FMA has contacted NOAA GC for a legal opinion on the voucher program.  
Once more information on these approaches is available, conceptual approaches and next steps can 
also be developed. 
 
Attachment 1: CAS data precedent table from NOAA Tech Memo: 

 
 
Attachment 2, Table 2, June 2015 supplemental EA p.42 on CAS post strata definitions 
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