
   
 

 

    

 

      
      

     
 

   
    

 
    

      

    
 

 
     

       
      

    
   

  
     

     
  

   

     
  

   
    

    
  

 

    
      

   
   

   
   

     
 

  

DHS Cutter Fleet Study: Synopsis of Results 

Summary 

The need to recapitalize the USCG’s major cutter fleet is well-established. The DHS Cutter Fleet 
Study is one of several studies that have evaluated the USCG’s current acquisition program of record 
(POR). In 2010, DHS was directed to conduct a study of USCG’s major cutter recapitalization plan.  The 
goal of this study was to evaluate whether an alternative cutter fleet mix could improve USCG’s 
performance while maintaining current acquisition costs of the recapitalization program of record (POR). 
This question was motivated by the current fiscal environment and the increasing cost of the National 
Security Cutter (NSC), which in turn generated questions about its affordability and cost-effectiveness.  
However, the desired outcome was to provide insight into determining the most cost-effective fleet to 
execute USCG missions both near term and well into the future. .  

The POR was designed to meet the USCG mission requirements set forth in the DHS-approved 
2004 Deepwater Mission Need Statement (MNS).  The POR is based upon a surface fleet that includes 8 
National Security Cutters (NSCs) and 25 Offshore Patrol Cutters (OPCs).  While this study evaluated 
end-state performance achieved by making changes to the POR, the operational benefits associated with 
the alternatives evaluated in the study may not begin to accrue until the early 2030’s under projected 
acquisition plans. Thus, near-term impacts to changing the POR were examined as well. (See Chart 1 
and associated discussion.) Although this study did not specifically evaluate USCG acquisition programs, 
there are known cost, schedule and performance risks to consider if diverting from the current acquisition 
POR.  The NSC has a mature design, stable requirements, demonstrated operational performance and 
predictable costs due to its firm-fixed price contract vehicle.  From an operational standpoint, stopping 
NSC acquisition now would delay reaching POR major cutter capacity levels by nearly ten years, with 
associated performance impacts.  Because the OPC has reached the preliminary design phase, changes to 
the OPC acquisition could delay production and affect major cutter capacity accordingly. 

The study was led by DHS Program Analysis and Evaluation (PA&E) with contract support from 
Center for Naval Analysis (CNA) and MicroSystems Integration (MSI).  The study’s methodology and 
assumptions were vetted through a group of stakeholders that included USCG’s Capabilities and 
Resource Management Offices. The study used pre-existing USCG-developed tools and doctrine 
extensively, including the Coast Guard Maritime Operational Effectiveness Simulation (CGMOES), the 
Modeling and Simulation Master Plan (MSMP), and various Mission Performance Plans (MPPs), but was 
independently directed by PA&E.  

The starting assumption for this study was that available USCG recapitalization funding is fixed at 
the cost of the POR. The study then identified and assessed the performance of alternative cutter fleets of 
equal acquisition cost, and compared the performance of these alternatives to the POR.  Several 
alternative fleets were found to improve performance in certain missions and regions when compared to 
the POR.  However, any improvements in mission performance over the POR came at a cost to mission 
performance in other areas.  Thus, the study found that if DHS is willing to accept lower performance 
than the POR in selected missions and regions, it has two alternatives to the major cutter recapitalization 
POR: 
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Alt-1:  Increase Offshore Patrol Cutter (OPC) fleet size in lieu of acquiring NSCs 6-8. 
Alt-2:  Increase OPC fleet size while selectively reducing OPC capability. 

Table 1: Fleet Compositions Evaluated 

Cutter POR Alt-1 Alt-2 Alt-1 & 
21 

National Security Cutter (NSC) 8 5 8 5 
Offshore Patrol Cutter (OPC) 
Current ORD Specifications 25 30 - -

Modernized 270’ WMEC - - 34 41 
Total Major Cutters 33 35 42 46 

Both alternatives improve several end-state Coast Guard-wide measures of performance (Table 2) without 
increasing USCG’s major cutter acquisition costs. Moreover, these options are not mutually exclusive, 
and can be implemented in tandem.  However, both alternatives require tradeoffs, and before selecting an 
alternative fleet recapitalization plan, DHS must determine whether the general performance benefits 
denoted in Tables 2 and 3 are sufficient to offset these particular tradeoffs. These tradeoffs are detailed in 
later sections describing the costs and benefits of Alt-1 and -2. 

Compared to the POR, the increased performance for these alternatives would likely not be seen, 
until the early 2030s, whereas some of the decreases in capability for Alt-1 would begin in 2018 and for 
Alt-2 by 2020.  Also, Alt-1’s cumulative performance improvement will not meet and exceed the POR’s 
until 2055.  Finally, these scenarios assume that the same threat profile will remain in place at that time 
and will continue to be critical to DHS. 

Table 2:  Relative Modeled Performance of Alternatives (Compared to POR Baseline) 

Measure2 Alt-1 Alt-2 Alt-1 & 2 
Maritime Migrant Interdiction Rate +8% +19% +30% 

Cocaine Removal +5% +19% +19% 
LMR: Foreign Encroachment Intercepts +6% +3% +6% 

LMR: High-threat Boarding Rate -1% -6% -3% 
PWCS Intel-Driven Security Boarding Rate +7% +3% +10% 

Table 3:  Percentage of Time Within Launch Limit by Cutter Type and Region 

Region3 NSC OPC Mod-270 LCS 
Northeast 92% 92% 71% 60% 
Southeast 98% 98% 84% 74% 
West 95% 95% 82% 76% 
Alaska 82% 82% 57% 47% 

1 Executing Alt-1 and Alt-2 in tandem.
 
2 CGMOES is capable of reporting fleet performance in terms of the 61 measures specified in MSMP v2.1.  Results
 
presented in this summary are limited to the five most representative measures of major cutter performance.  Data 

from the full suite of measures is available in the underlying Comparative Analysis Report.
 
3 Regions are as defined within the CGMOES model.
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Table 3 above provides a depiction of each ship's ability to launch boats and aircraft throughout 
the regions identified in this study, which are critical to a ship's ability to prosecute both law enforcement 
cases and search and rescue cases.  The Mod-270’s limited capability in the Alaska and Northeast regions 
is noteworthy, where it would be less effective than the OPC due to its reduced ability to launch and 
recover boats and aircraft in harsh weather. For this reason, Coast Guard does not currently station or 
deploy 270’s to Alaska. 

While the study did not model the performance of a six-NSC fleet, the near-term impacts were 
analyzed.  Adding a sixth NSC to the Alt-1 fleet mitigates some of the near-term capacity loss when 
compared to the Program of Record, and mitigates some risk to performance of Defense Operations and 
Homeland Security Contingency response. 

This study also evaluated the potential for Navy’s Littoral Combat Ship (LCS) to cost-effectively 
replace or augment the OPC fleet.  An analysis of alternative cutter fleets that incorporated small numbers 
of LCS in the most favorable operating conditions showed that the LCS is not well-suited to USCG 
operations due to its limited range and ensuing inability to maintain effective presence. While the LCS 
has advanced capabilities, most notably its top-end speed, this does not offset its reduced presence. 
Therefore, based on acquisition costs used in this study, the OPC is clearly more cost-effective at 
executing USCG’s major cutter mission set. 

Lastly, it is important to denote the limits of this study’s results. The analysis developed 
alternatives with acquisition costs equal to the POR. While operating costs generally scale with 
acquisition cost, the alternatives that have significantly increased numbers of major cutters would have 
greater operating expenses than the POR due to increased personnel, maintenance, and facilities costs. 
This study indicates that Alt-1 will have similar lifecycle costs to the POR.  However, variants of Alt-2 
that included much larger total numbers of major cutters would have higher lifecycle costs than the POR. 

In order to fit within study cost and schedule constraints, this effort evaluated a limited number of 
excursions that illustrate the strategic options available to inform USCG’s major cutter recapitalization 
plan.  This analysis was able to explore much of the viable tradespace related to Alt-1.  However, the 
analysis of Alt-2 evaluated only boundary options (high- and low-capability OPC variants) without 
considering the range of intermediate options. Thus, this study demonstrates only that there are likely 
more cost-effective alternative fleets possible if OPC capability is selectively reduced. Further analysis is 
necessary to appropriately evaluate options to implement Alt-2, and thereby optimize OPC fleet cost and 
capability.  USCG’s OPC Alternatives Analysis is in final review and may address this point. 

Background 

Since the Deepwater recapitalization program began development in 1998, USCG’s strategic 
environment has changed significantly.  Shifts in threat environment, mission demand, organization, 
technological development, economic conditions, and asset costs have raised questions about the cost-
effectiveness of USCG’s major cutter recapitalization plan.  In response to these questions, the DHS 
Cutter Fleet Study (CFS) was established to determine whether a modified major cutter acquisition plan 
could be more cost-effective than the current plan in light of the evolving threat environment and newly 
available information (e.g. updated cost estimates). 
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While operating experience suggests that the NSC will be a capable asset, the latest cost estimates 
for the final three NSCs indicate that they will be more costly than the current acquisition plan 
contemplated. Meanwhile, USCG is at a critical stage in defining the OPC acquisition.  Because the OPC 
will become the workhorse of the USCG fleet, as well as the largest acquisition program in DHS over the 
next decade, it is imperative that the OPC be an affordable and effective asset. 

Methodology 

The study began by selecting a set of nine alternative cutter fleet mixes (hereafter “excursions”). 
Six excursions (CFS 1-6) were developed to have the same acquisition cost as the current program of 
record (POR).  Where available, USCG’s latest cost estimates were applied after being vetted by the 
Center for Naval Analysis (CNA); otherwise, cost estimates were developed by CNA.4 Three excursions 
(CFS 7-9) were dedicated to analyzing the suitability of the LCS. These three excursions were not 
explicitly cost-constrained, but rather were constructed by substituting limited quantities of LCS for the 
OPC. 

Once the excursions were developed and vetted by the stakeholders, each mix was then used as an 
input to an accredited simulation tool (CGMOES) that estimates USCG’s annual performance in several 
key mission performance areas.  Along with the composition of the fleet, various other details such as 
homeport location and operating area assignments were made consistent with current USCG doctrine as 
articulated in the Modeling and Simulation Master Plan (MSMP), Model Concept of Operations, and 
Mission Performance Plans (MPPs).  Because this tool assesses USCG assets other than major cutters 
(e.g. aircraft and patrol boats), small, cost-neutral adjustments to these asset profiles were made where 
necessary to avoid inconsistency. 

Once these simulations were complete, the results were then analyzed to understand why the shifts 
in performance occurred. The study results indicate that USCG’s major cutter performance is heavily 
driven by effective presence on-station.  Here, effective presence is understood as major cutter time on-
station, capable of launching and recovering embarked aircraft and small boats. Key factors that 
contribute to effective presence include: range, endurance, speed, sea-keeping, and fleet size.  The study 
results indicate that fleet size and endurance are key drivers of effective presence Coast Guard-wide, and 
that sea-keeping is important to effective presence in certain seasons and geographic regions. 

This study is different from prior analyses of USCG’s recapitalization plan in that it studied fleet 
mixes not previously considered using similar tools, doctrine, and methodology.  This study also differs 
from prior efforts because it used current fiscal constraints and cost estimates, both of which have 
changed significantly in recent years.  As a result, this study suggests that additional viable 
recapitalization options exist for the NSC and OPC, some of which offer enhanced performance in 
selected mission areas at a cost to others.  It is also noteworthy that this study generally confirms prior 
analyses that suggested that the LCS is not well-suited for USCG operations. 

4 The following asset cost estimates were used in establishing the acquisition cost of the POR and the allowable 
tradeoffs:  $640M per NSC, $375M per OPC, and $250M per Modernized 270’ WMEC. (All costs in FY10 real 
terms.)  These assumptions were based on the information available when the study was being developed. 
However, the USCG FY12-16 CIP includes $775M for NSC funding in FY13. This cost increase makes the 
alternatives presented inherently cost conservative. A more complete description is presented in Appendix A of the 
underlying report, Options for the Future USCG Cutter Fleet. 
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Alt-1: Increase OPC fleet size in lieu of acquiring NSCs 6-8. 

The study evaluated the performance of alternative major cutter recapitalization plans that would 
reduce the number of NSCs in the fleet, and acquire additional OPCs instead. The results of the study 
indicate that the Alt-1 fleet outperforms the Program of Record (POR) fleet by 5-8% in performance 
measures of drug interdiction, migrant interdiction, and coastal security after the OPC acquisition is 
complete around 2035.  However, this would have less national defense capability than the POR 
beginning in 2018.5 While the endstate performance across several DHS missions is improved by 
implementing Alt-1, there are other aspects of performance not measured by this analysis that should be 
considered before implementation. 

Table 4: Fleet Compositions Evaluated 

Cutter POR CFS-1 
National Security Cutter (NSC) 8 5 

Offshore Patrol Cutter (OPC) 
Current ORD Specifications 25 30 

Modernized 270’ WMEC6 - -
Total Major Cutters 33 35 

Benefits 

The primary benefit of Alt-1 is that long-term Coast Guard performance in drug interdiction, 
migrant interdiction, fisheries enforcement, and coastal security is increased. (See Table 5) This 
improved performance is caused by the increased number of major cutters in the Alt-1 fleet, and the 
resulting 6% increase in major cutter effective presence. Over the life of the recapitalized Alt-1 fleet, this 
additional performance is expected to result in >60,000 additional pounds of cocaine interdicted, and 
~2,400 more unauthorized migrants interdicted than the POR.  The gains in performance would start to be 
realized after 2035. 

Table 5:  Relative Modeled Performance of Excursions (Compared to the POR Baseline) 

Measure CFS-1 
Maritime Migrant Interdiction Rate +8% 

Cocaine Removal +5% 
LMR: Foreign Encroachment Intercepts +6% 

LMR: High-threat Boarding Rate -1% 
PWCS Intel-Driven Security Boarding Rate +7% 

Costs 

1. National Defense Operations 

This study did not estimate USCG's performance in support of Combatant Commanders 
(COCOMs) explicitly because the foundational tool (CGMOES) is currently unable to do so.  However, 

5 This excursion is referred to as CFS-1 in Tables 2 and 3, as well as the underlying documentation. 
6 The Modernized 270’ WMEC would be a new asset with characteristics similar to the legacy 270’ WMEC, with 
the capability to operate 230 days away from home port (DAFHP) annually. 
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the consequences of implementing Alt-1 are well-understood.  USCG provides two general types of major 
cutter support to COCOMs: steady-state and contingency-based.  Both OPCs and NSCs meet the 
requirement for major cutter presence in low-threat environments called for in the 2010 Naval Operations 
Concept.  However, major cutters have been called to provide presence in higher threat environments that 
only the NSC would be suitable for.  Thus, Alt-1 would provide USCG more flexibility to meet most 
steady-state deployments, but decrease its National Defense capacity in high-threat environments. 

USCG also provides assets to COCOMs in support of contingency plans (CONPLANs), the 
relevant recent example is 378' WHEC patrols in the Persian Gulf supporting operations in Iraq.  The 
NSC will be the only USCG major cutter that is capable of supporting COCOM CONPLANs because 
contingencies require an asset that is survivable in a high-threat environment.  Thus, if multiple NSCs 
become unavailable due to casualties or ongoing depot-level maintenance, there is a risk that USCG 
would be unable to provide all of the assets called for in certain CONPLANs in a timely manner.  
Because Alt-1 includes fewer NSCs than the POR, it has a slightly higher risk of failing to meet 
CONPLAN demands.  It is notable that one additional NSC would adequately mitigate this risk. 

2. Near-Term Performance Impacts 

This study modeled only endstate performance of each excursion – that is, performance at the end 
of the current fleet recapitalization program which will not be achieved until the mid 2030’s.  Because 
fleet recapitalization is an ongoing process, and because the Coast Guard will be transitioning from the 
legacy fleet to the recapitalized fleet over the better part of the next two decades, ensuring that 
recapitalization options maintain acceptable fleet performance during this transition period is important. 

The NSC is currently in production, while the OPC acquisition is not slated to deliver assets until 
2019. Therefore, recapitalization options that incorporate greater numbers of NSCs will show increased 
performance most quickly because those assets will be operational over 15 years sooner than additional 
OPCs.  Similarly, options that have comparatively fewer NSCs (e.g. Alt-1) would have lower 
performance in all major cutter mission areas than the POR for a period of time until the additional OPCs 
could be brought into the fleet.  Given current fiscal constraints and OPC acquisition plans, additional 
OPCs would not be available until the mid 2030s. 

This study did not attempt to use CGMOES to model performance during these near to mid-term 
periods.  However, the study results provide strong evidence that broad measures of USCG performance 
correlate directly to the number of major cutter operational days.  Chart 1 compares the operational days 
available under three alternative recapitalization plans during the transient period (2017-2030).  It is 
reasonable to expect that performance in drug interdiction, migrant interdiction, fisheries enforcement and 
coastal security would be similar to Chart 1; NSC’s 6-8 represent 9% of the major cutter fleet capacity 
and the reduced capacity during the near to mid-term years would correlate with >50,000 fewer pounds of 
cocaine interdicted, and ~2,000 fewer unauthorized migrants interdicted, and less SAR capacity than the 
POR during this transient period. 

There are options available to reduce the impact of the lower capacity described in Chart 1.  First, 
USCG could maintain legacy assets online longer than planned. There are likely limits on the degree to 
which this option can be implemented because of the age and condition of the legacy fleet.  It is likely 
that the legacy fleet is simply unable to be maintained any longer, or that operating and maintenance 
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expenses would be too high for this to be a cost-effective course of action.  Additionally, personnel safety 
concerns could further reduce the ability to extend the life of the legacy fleet. 

Chart 1:  Transient Availability of USCG Major Cutters 
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Chart 1 does not consider the offsetting impact of opportunity costs.  While the USCG's limited 
Acquisition, Construction, and Improvement (AC&I) budget is insufficient to simultaneously recapitalize 
major cutters and all other capital investment programs, major cutter recapitalization is among the most 
critical ongoing acquisitions due the age of the existing fleet. Therefore, while implementing Alt-1 would 
limit performance in the interim because of the reduced availability of major cutters compared to the 
POR, terminating the NSC program may free up some AC&I funding for investment in other USCG 
programs which might have an offsetting positive impact on USCG performance.  However, it is 
important to note that this performance impact is difficult to estimate due to interdependency of these 
other assets with major cutters, and would likely apply to different missions and geographic areas than the 
transient performance loss associated with Alt-1. 

An intermediate option between Alt-1 and POR is to construct a fleet of 6 NSCs and 28 OPCs.  
While it was not specifically analyzed, it is reasonable to assume this option improves the transient 
performance of the major cutter fleet compared to Alt-1, as well as increasing the fault-tolerance of the 
NSC fleet for COCOM CONPLAN support.  This option also increases the ease of implementing the 
multi-crewing concept, which allocates four crews to three cutters, making cutter fleets in multiples of 
three desirable.  Chart 1 depicts the operational availability provided by this option. 

3. Homeland Security Contingency Response Capabilities 

The NSC provides specific capabilities that could be valuable in domestic Homeland Security 
contingencies. The DHS approved 2004 Deepwater MNS requires the Coast Guard to have the capability 
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to operate in a CBRNE contaminated environment; only the NSC meets this requirement.  Additionally, 
the Command and Control capabilities, including a comprehensive communications suite, SCIF, and a   
3-D air search radar, could be valuable in counter-terrorism and natural disaster response operations 
where on-scene responders must establish interagency command hubs quickly. A reduction in NSC 
quantity impacts the ability of the Coast Guard to respond and provide this capability in a disaster. 
Alternatives with fewer than 8 NSCs make it less feasible to homeport NSCs on both coasts of the United 
States, which would in turn impact Homeland Security Contingency response for the Eastern Seaboard. 

Summary of Capacity 

Although capacity is not a measure of performance, this study found a direct correlation between 
major cutter fleet capacity and operational effectiveness. Table 6 consolidates the changes in the major 
cutter fleet capacity as they relate to the specified missions. The percentages indicated refer to fleet 
capacity and not operational effectiveness but would likely result in similar impacts on performance. 

Table 6: Summary of Alternatives 

Major Cutter Fleet Capacity Defense CONPLAN 
Capacity 

Alt-1 
(5 NSC, 30 OPC) 

2012-18:  Similar to POR 
2018-28:  Up to 9% less than POR 
2028-35:  Similar to POR 
2035-:      6% above POR 

Minimal Risk 

6 NSC 
(6 NSC, 28 OPC) 

2012-18: Similar to POR 
2018-28:  Up to 6% less than POR 
2028-35:  Similar to POR 
2035-:      3% above POR 

Adequate Capacity 

POR 
(8 NSC, 25 OPC) 

2012-18: Similar to Alt-1 
2018-28:  Up to 9% greater than Alt-1 
2028-35:  Similar to Alt-1 
2035-:      6% below Alt-1 

Adequate Capacity 

Alt-2:  Increase OPC fleet size while selectively reducing OPC capability. 

The study evaluated alternative cutter fleets7 that incorporated reduced capability Medium 
Endurance Cutters (MECs) in lieu of OPCs. These reduced-capability MECs are referred to as 
“Modernized 270’s” (or Mod-270) because their performance is nearly identical to the legacy 270’ 
WMEC, with the exception of range and annual operating tempo.  The result of this analysis suggests that 
a larger fleet of less-capable MECs may outperform a smaller fleet of more-capable MECs in most USCG 
missions at a cost to operational capability in certain geographic regions.  However, there are other 
drawbacks which are detailed below. 

The high-capability MEC variant used in this study was an OPC modeled to have the Operational 
Requirements Document (ORD) objective specifications.  As a part of its pre-acquisition work on the 
OPC, USCG has developed cost estimates for the ORD OPC – this study applied the USCG estimate of 

7 These excursions are referred to as CFS-4, 5, and 6 in Tables 8 and 9 as well as in the underlying documentation. 
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$375M.The low-capability, Mod-270 cutter modeled by this study was the functional equivalent of 
USCG’s legacy 270’ Famous-Class MEC. The ORD OPC’s performance advantages over the Mod-270 
are range, speed, and launch/recovery capability for small boats and aircraft. (See Tables 7 and 10)  Of 
these, the study results indicate that launch/recovery capability is particularly important to USCG’s ability 
to operate in environmental conditions that predominate in certain geographic regions and seasons. This 
point is discussed extensively in the costs section on geographic preclusion. 

Table 7: Key Operating Characteristics of Medium Endurance Cutters 

ORD OPC 
Objective 

ORD OPC 
Threshold 

Modernized 
270’ WMEC 

Legacy 270’ 
WMEC 

Maximum Speed 25 kt 22 kt 19 kt 19 kt 
Range 9,000 nm 9,000 nm 6,600 nm 9,900 nm 

Endurance 45 days 45 days 45 days 45 days 
Annual Operating 

Tempo 
230 DAFHP 230 DAFHP 230 DAFHP 185 DAFHP 

Launch Parameters 
(Sig. Wave Height) 

4 m 
(13 ft) 

4 m 
(13 ft) 

2.5 m 
(8 ft) 

2.5 m 
(8 ft) 

USCG’s planned operating concept for its recapitalized fleet is to use its major cutters for 230 
DAFHP8 per year, greater than the 185 DAFHP that the legacy 270’ WMEC is capable of.  In addition, 
the safety and habitability standards that USCG cutters are required to meet have changed since the 
legacy 270’ MEC was acquired. Therefore, the Mod-270 would require extensive design changes from 
the legacy 270’ WMEC.  Because no existing cost estimates were available for the Mod-270, CNA 
developed a cost-estimate based on comparison with existing, foreign-built naval combatants of similar 
capability and the preliminary results of a USCG study that developed a cost estimate for a Mod-270-like 
cutter. 

Because the study’s analysis of OPC options should not be understood to suggest discrete 
alternatives, the follow-up is more complex.  If, based on a full understanding of the costs and benefits, 
DHS is interested in pursuing Alt-2, a follow-on analysis is necessary. This follow-up analysis should 
consider more variation in alternative capabilities than this study and incorporate a more detailed analysis 
of lifecycle cost implications, and may be addressed in the USCG’s Alternative’s Analysis study on the 
OPC ORD. 

The study indicates that the tradespace between the threshold and objective OPC levels could achieve 
the increased cost-effectiveness sought by Alt-2. One clear conclusion from the study is that reduced 
capabilities in the area of endurance and speed are able to be overcome with fleet capacity, whereas 
reduced sea state cannot be.  The study used only the acquisition cost data and operational characteristics 
of the objective OPC.  However, an analysis that compares a smaller fleet of mod-270s with improved 
sea-keeping traded against the cost of a threshold OPC may find that the revised mod-270 fleet is 
outperformed by a higher-capability, lower-capacity fleet of threshold OPCs.  Further analysis is 
necessary to identify the point at which an increase in capacity adequately overcomes reduction in 
capability without giving up critical seakeeping characteristics. 

8 Days Away From Home Port 

29 June 2011 DHS Cutter Fleet Study Synopsis 9 



 

   
 

 

 
 

  
   

   
 

     

     
     
 
      

      
     

 

        

    
    
    
    
    
    

 
 

 
   

  
   

  

 

 

  

 
     

  
 

  
    

    
     

       

Finally, it is noteworthy that any decision that affects OPC capability is time-sensitive because of the 
status of the OPC in the acquisition timeline.  A delayed decision to modify OPC capabilities would 
rapidly become counterproductive because of the cost and schedule penalties associated with changing 
the acquisition once contracts are issued. Therefore, if DHS pursues a course of action based on Alt-2, 
follow-up analysis and any resulting decision should be completed quickly to avoid delaying the OPC 
acquisition program. 

Table 8: Fleet Compositions Evaluated 

Cutter POR CFS-4 CFS-5 CFS-6 
National Security Cutter (NSC) 8 5 7 8 

Offshore Patrol Cutter (OPC) 
Current ORD Specifications 25 - - -

Modernized 270’ WMEC - 41 37 34 
Total Major Cutters 33 46 44 42 

Table 9:  Relative Modeled Performance of Excursions (Compared to POR Baseline) 

Measure CFS-4 CFS-5 CFS-6 
Maritime Migrant Interdiction Rate +30% +19% +19% 

Cocaine Removal +19% +24% +19% 
LMR: Foreign Encroachment Intercepts +6% +2% +3% 

LMR: High-threat Boarding Rate -3% -3% -6% 
PWCS Intel-Driven Security Boarding Rate +10% +4% +3% 

Benefits 

A major cutter fleet composed of a greater number of less-capable OPCs outperforms the Program 
of Record (POR) fleet by >19% in performance measures of drug and migrant interdiction at end state.  
The alternatives would have similar acquisition costs to the current POR, but would have higher ifecycle 
costs associated with increased personnel requirements. 

Costs 

1. Geographic Preclusion and Operational Flexibility 

If Alt-2 is implemented as a fleet of MEC with reduced seakeeping capability, there would be 
strategic implications for USCG operations where high sea states occur frequently.  A fleet of such assets 
would be less effective where weather precludes aircraft and small boat operations.  While CFS 4-6 were 
modeled to employ an asset of greater capability than the legacy medium-endurance cutter fleet, when 
combined with a smaller high-endurance cutter fleet (8 NSCs versus 12 WHECs in the legacy fleet), these 
fleets would require that USCG abandon certain missions in select geographic regions where 
environmental conditions would preclude operations.  While this may not have a noticeable impact on 
CG-wide measures of performance, the local impacts would be significant. The reduced capabilities 
associated with the Mod-270 impacted the assets’ ability to contribute to mission effectiveness in those 
regions with inclement weather that exceeds the Mod-270’s operating parameters. Historical wave data 
shows that over half of the time a Mod-270 would be assigned to the Gulf of Alaska it would not be able 
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to launch its boats or aircraft. (See Table 10) For these reasons, the Coast Guard does not currently 
station 270’ WMECs on the West Coast. Additionally, Alt-2 would preclude the USCG from shifting 
operational priorities if national interests point to a need for increased presence in areas outside the 
Southeast and West.  Likewise, if threat patterns shift over time, a fleet with limited sea-keeping 
capability may not be redeployable to future high-threat regions. 

Table 10:  Percentage of Time Within Launch Limits by Cutter Type and Region 

Region9 NSC OPC Mod-270 
Northeast 92% 92% 71% 
Southeast 98% 98% 84% 
West 95% 95% 82% 
Alaska 82% 82% 57% 

CFS 4-6 demonstrated this effect during wintertime in the Northern Pacific and Northern Atlantic, 
where sea states are particularly high.  This, in turn, led to reduced effectiveness in missions that are 
centered on these times and locations.  Within CGMOES, this primarily shows up in fisheries 
enforcement measurements. Because these areas are home to valuable fish stocks and are subject to 
frequent incursions by foreign vessels, implementing CFS 4-6 would increase the risk to these stocks. 
Thus, while some measures of fisheries-related performance improved (e.g. LMR: Foreign Encroachment 
Intercepts), this is representative of increased enforcement in the Gulf of Mexico, and does not 
necessarily imply that Alt-2 is a better strategy to protect the domestic biomass. The LMR: High-threat 
Boarding Rate performance measure is designed in part to assess this qualitative difference in domestic 
fisheries, and shows reduced performance where the fleet is less capable of countering high-threat fishing 
incursions. Additionally, the Coast Guard’s SAR response capabilities would be degraded in these high 
sea state prevalent regions.  Although this did not have a significant impact in the modeled results, there 
are examples of SAR cases in these regions that have required sea-state five-capable cutter support to 
execute successful rescues.10 

2. Operating Costs 

The entering constraint of this study was a fixed acquisition cost.  This constraint was chosen over a 
fixed lifecycle cost to avoid the added complexity of estimating differential lifecycle costs, and because to 
a first approximation, lifecycle costs tend to follow acquisition costs.  It is noteworthy, however, that as 
excursions with higher numbers of major cutters than the POR are applied, this approximation begins to 
suffer, and the excursions will have higher annual operating costs and therefore higher total lifecycle 
costs. These costs were analyzed as part of this study.  However, the cost estimates performed within this 
study do not account for some costs such as additional personnel training and infrastructure beyond that 
planned for the POR, as well as additional ground infrastructure and training aircraft required to support 
the additional aircraft included in some excursions. 

LCS Acquisition 

9 Regions are as defined within the CGMOES model.

10 The 2008 rescue of 20 crew members of the FV Alaska Ranger required CGC Munro to launch and recover its
 
helicopter in 15 ft seas; a less-capable vessel would have been unable to effect the rescues.
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This analysis demonstrates that the LCS is less effective than the OPC even under circumstances 
ideal for LCS performance.  As LCSs are added to the USCG fleet in lieu of OPCs, there is a consistent 
decrease in performance across USCG’s major cutter-intensive mission sets. This effect is explained by 
the LCS’s limited range and endurance, which force the LCS to spend a much higher fraction of its 
underway time transiting to and from refueling and reprovisioning stops than the OPC.  This reduction in 
effective presence compromises the LCS’s ability to contribute to USCG missions, even when allocated 
to operating areas best-suited to LCS’s strengths. Moreover, because these excursions applied a one-for
one exchange of LCS for OPC (rather than equivalent acquisition cost), these results are conservative 
because the LCS is expected to cost more than the OPC.  Therefore, we conclude that at current pricing 
the LCS is less cost-effective than the OPC for performing USCG’s mission sets. 

Table 11: Fleet Compositions Evaluated 

Cutter POR CFS-7 CFS-8 CFS-9 
National Security Cutter (NSC) 8 8 8 8 

Offshore Patrol Cutter (OPC) 
Current ORD Specifications 25 22 19 16 

Littoral Combat Ship (LCS) - 3 6 9 
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Table 12:  Relative Modeled Performance of Excursions in the Southeast Region 
(Compared to POR Baseline) 

Measure CFS-7 CFS-8 CFS-9 
Maritime Migrant Interdiction Rate -4% -1% -5% 

Cocaine Seizure Rate -6% -4% -17% 
LMR: Foreign Encroachment Intercepts -2% -2% -3% 

LMR: High-threat Boarding Rate - -4% -5% 
PWCS Intel-Driven Security Boarding Rate - -2% -6% 

Opportunities for Follow-on Analysis 

OPC Alternatives Analysis. USCG’s forthcoming OPC Alternatives Analysis should be supported by 
modeling and simulation (similar to that done in this study and USCG’s Fleet Mix Analysis).  These two 
validate the operational effectiveness of a fleet that incorporates the selected design. This analysis could 
help ensure that the selected OPC is the most effective option for DHS, and could support justifications to 
external overseers. 

UAV Analysis. As DHS becomes more heavily dependent on UAV operations, the characteristics of 
currently available UAVs could enable DHS to implement different airborne surveillance strategies than 
its current patrol aircraft fleet permits.  Analytic tools similar to those used in this study could be used to 
better understand DHS’ long-term UAV acquisition and deployment options. 
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Summary 
The U.S. Coast Guard (USCG) is in the midst of a multi-year recapi
talization of its aging fleet of aircraft and large cutters.  The De
partment of Homeland Security (DHS), parent department of the 
USCG, has to choose an acquisition strategy to support this effort. 
The DHS Office of the Chief Financial Officer, Program Analysis 
and Evaluation (PA&E) asked CNA to help characterize the cost 
and operational effectiveness of different mixes of cutter types. 

We evaluated three groups of tradeoffs: 

	 Group A: Trade some National Security Cutters (NSC) for an 
equal-acquisition-cost amount of Offshore Patrol Cutters 
(OPC). 

	 Group B: Trade all OPCs for an equal-acquisition-cost amount 
of OPCs with reduced capability, equivalent to a modern ver
sion of a legacy-fleet 270’ cutter (“mod-270”). 

	 Group C: Trade some OPCs for Littoral Combat Ships (LCS) 

We compared all excursions to the current program of record 
(POR). Table 1 shows the POR and the cutter fleet study (CFS) ex

1
cursions that we considered. We estimated their cost and compared 
their modeled operational effectiveness (OpEff). All of the excur
sions have equal total acquisition cost, except for group C, which 
replaces OPC with LCS on a one-for-one basis. 

1
 The primary tradeoff was among major cutters (NSC, OPC, mod-270, 

LCS), but we used any remainders to buy additional Fast Response 
Cutters (FRC). We also made small adjustments to numbers of ship
board helicopters, which we list in the main body of the report. 
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Table 1: Cutter fleet study excursions (equal acquisition cost) 

Asset POR CFS-1 

Group A 

CFS-2 CFS-3 CFS-4

Group B 

CFS-5 CFS-6 CFS-7

Group C 

CFS-8 CFS-9 

NSC 

OPC 

Mod-270 

LCS 

FRC 

8 

25 

58

5 

30 

58 

7 

26 

62 

9 

23 

59

5 

41 

60

7 

37 

58 

8 

34 

58 

8 

22 

3 

58

8 

19 

6 

58 

8 

16 

9 

58 

Findings 

These are our major findings: 

	 Replacing some NSCs with OPCs has a small, positive impact on 
OpEff. Differences are on the order of 5 percent from POR 
and scale with the difference in cutter availability. 

	 Replacing all OPCs with mod-270 has a significant positive impact 
on OpEff. It increases drug interdiction by roughly 20 percent 
over POR. The increase in performance is much less than the 
increase in cutters. Performance in missions other than coun
ter-drug and in regions outside the southeast is comparable to 
or slightly below POR. 

	 Replacing OPCs with LCSs reduces OpEff significantly. Given that 
LCS acquisition cost will be at least as much as OPC, we can
not construct a cost-effective way to use LCS to increase UCSG 
mission performance. 

	 Moving away from POR adds uncertainty. Reducing the number 
of NSCs may limit USCG ability to support defense operations 
(DEFOPS), and switching to a mod-270 creates a fleet that has 
trouble operating in poor weather. 

	 Long-term total ownership cost is similar for all excursions. Group 
B is most expensive, due to higher personnel costs. 

2 



   
 

  

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

  

	 Updated or changed assumptions could change OpEff significantly. 
More efficient patrol patterns could increase POR OpEff by 5 
percentage points at no cost, while a potential “mid
capability” OPC could narrow the OpEff gap between group B 
and POR by another 5 percentage points.  With both changes, 
group A and group B should have about equal OpEff. 

Recommendations 

Based on our findings, we make the following recommendations. 

	 USCG should quantify the DEFOPS requirement to assess the im
pact of reducing NSC numbers. A 2.0 NSC presence will be diffi
cult to support with only 5 NSC if they are also supporting 
other missions. 

	 DHS PA&E should work with USCG to quantify distant, poor-
weather operating areas to inform or mitigate the limitations of the 
mod-270. Additional NSCs could offset some of the range and 
seakeeping deficiencies of the mod-270. Further study is ne
cessary to see if it would be cost-effective. 

	 DHS PA&E should explore additional fleet mix options. Cost data 
should be updated as new information becomes available to 
confirm that the modeled excursions are still feasible. New 
options, such as a “mid-capability” OPC could improve fleet 
OpEff or decrease cost. 

	 USCG should optimize its cutter basing and CONOPS. Choosing 
cutter homeports and operating patterns to maximize on-
station patrol time will get the most out of a cost-limited fleet. 

	 DHS PA&E should commission a similar study for aircraft. This 
study did not consider changes in aviation, which could have 
significant impact on performance.  There may be opportuni
ties to trade off air and surface assets to maximize total OpEff. 

	 DHS PA&E should track long-term acquisition profiles and recapi
talization priorities. The multi-year spending profile for cutter 
acquisition has periods of significantly higher- and lower-than
average expenditure, which could have significant interplay 
with other DHS acquisition priorities. 

3 
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Introduction 
The Department of Homeland Security (DHS) is the parent de
partment of the U.S. Coast Guard (USCG). The USCG is in the 
midst of a multi-year effort to recapitalize its aging fleet of aircraft 
and large cutters, and DHS must choose an acquisition strategy to 
pursue in support of that effort. The DHS Office of the Chief Fi
nancial Officer, Department of Program Analysis and Evaluation 
(PA&E) asked CNA to help explore potential acquisition strategies 
by developing alternative cutter fleets and comparing their 
strengths and weaknesses. 

Issues 

DHS PA&E asked us to create and compare a series of variant cutter 
fleets, starting with the current program of record (POR) mix of 
National Security Cutters (NSC), Offshore Patrol Cutters (OPC) 
and Fast Response Cutters (FRC). These excursions addressed three 
potential tradeoffs: 

1. Trade some NSCs for an equal-acquisition-cost amount of 
OPCs 

2. Trade all OPCs with “objective” capability (as per OPC 
operational requirements document—ORD) for an equal
acquisition-cost amount of OPCs with reduced capability 
(equivalent to a modern version of a current 270-foot me
dium endurance cutter). 

3. Trade some OPCs for an equal number of Littoral Com
bat Ships (LCS). 

The main point of comparison between each excursion and the 
POR is their relative operational effectiveness (OpEff), as computed 
by a model. We also noted the total ownership cost (TOC) of each 
excursion and made a qualitative assessment of risks. 
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Approach 

We built on tools and approaches used in the 2009 USCG Fleet Mix 
Analysis (FMA) [1], which were found to have a “sound, compre
hensive and defendable methodology to identify and evaluate pro
posed Coast Guard Fleet Mix alternatives in terms of relative 
performance and cost” [2]. We developed alternative fleet mixes us
ing cost inputs and models from the Fleet Mix Analysis, phase 2 
(FMA2), updated where possible [3]. In collaboration with DHS 
PA&E and MicroSystems Integration, Inc. (MSI), we developed a set 
of 9 equal-acquisition-cost fleet mix excursions, with different num
bers or types of USCG cutters.  MSI modeled the operational effec
tiveness (OpEff) of each alternative using the Coast Guard Maritime 
Operational Effectiveness Simulation (CGMOES), an accredited 
tool for comparing the relative OpEff of USCG fleet mixes [3]. We 
also constructed alternative fleet mix excursions in addition to the 9 
modeled excursions above. These were based on changes or up
dates to our baseline assumptions. We developed an effective avail
ability tool to compare the alternative excursions to the 9 original 
excursions. We synthesized these results to generate our findings 
and recommendations. 

Assumptions and limitations of this study 

The scope of this study was limited to excursions around the POR 
surface fleet. We did not vary the POR aircraft fleet (other than 
small adjustments to cutter-based aviation assets).  We did not ex
plore fleet mix excursions with total acquisition costs different from 

2
that of the POR.

Our fleet mix excursions and their build plans were not limited or 
constrained by yearly acquisition spending or total ownership cost 
(TOC). We include TOC estimates as points of comparison among 
excursions. 

2
 The LCS excursions assumed one-for-one substitution of LCS for OPC. 
They did not consider cost. 
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We used the best cost data available at the time to construct our 
fleet mix excursions. In at least one case, we acquired updated cost 
information after we had to finalize them for OpEff modeling which 
changed what the fleet mix excursions should have been. We ana
lyzed this assumption in our alternative excursions. 

Some excursions increase major cutter personnel by 25 to 40 per
cent above POR levels. We did not examine the cost or organiza
tional impact of such  an increase (such as providing more shore  
billets to allow for sea-shore career rotation or expanding training 
infrastructure) beyond the cost of the crews, themselves. 

We describe our detailed cost assumptions later in this report. 

Roadmap of this report 

The first section describes the overall study assumptions and the de
velopment of the fleet mix excursions we considered.  The next sec
tion compares the relative operational effectiveness of each 
excursion. It also identifies alternate fleet mix excursions based on 
updated cost or operational assumptions for further analysis. We 
close with a discussion of findings and recommendations for further 
study. Several appendices follow: appendix A describes our cost as
sumptions and model outputs in detail; appendix B explains our 
tool for evaluating fleet availability as a function of range and sea 
keeping; appendix C describes the results of some availability excur
sions; appendix D presents summaries of some related studies and 
explains how this study differs from them. 
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Fleet mix excursions 
This section describes the development and composition of our 
comparison groups and the specific issue each addresses. It also lists 
our estimate of the rough-order-of-magnitude total ownership cost 
(TOC) for each excursion. 

Program of record: the starting point 

We altered the composition of the future surface fleet, while staying 
within a fixed total acquisition cost.  Our baseline for comparison is 
the USCG’s current program of record (POR) for recapitalizing its 
offshore cutter fleet: 

 8 National Security Cutters (NSC, also WMSL) 

 25 Offshore Patrol Cutters (OPC, also WMSM) 

 58 Fast Response Cutters (FRC, also WPC). 

The designs for NSC and FRC are fixed and both types are currently 
in acquisition. There is an approved operational requirements doc
ument (ORD) for OPC that defines its desired capability [5], [6]. 
However, OPC has yet to be designed and DHS has not yet ap
proved its acquisition. 

Group A: buying more or fewer NSC 

In comparison group A, we examined equal-acquisition-cost tra
deoffs between NSC and OPC. The minimum number of NSCs we 
considered was five; there are already that many either in service or 
in procurement. The maximum number we considered was nine. 
That was the maximum, non-cost-constrained NSC requirement 
from the 2009 Fleet Mix Analysis (FMA).  We also used seven NSCs 
to provide a mid-point comparison.  We traded off these NSCs 
against OPCs, using the marginal acquisition costs in table 2. 
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Table 2: Assumed acquisition trade costs ($million, FY09) 

NSC OPC FRC Helicoptera 

596 350 63.3 20 
a. This is an HH-65/Short Range Recovery (SRR) helicopter. 

NSC costs are based on recent DHS budget programming.  We re
ceived an update to NSC costs (to $662 million) after the OpEff 
modeling had begun—we discuss how this would have changed the 
results later in this report. OPC costs are based on values from 
FMA/FMA2, roughly confirmed by the preliminary results of a CG-9 
study that generated an updated OPC cost estimate. FRC and heli
copter costs are from FMA/FMA2 [3]. 

Note that we list FRC costs. If there was leftover funding after trad
ing OPCs and NSCs, we used it to buy extra FRCs.  We list costs for 
“Helicopter” because NSCs and OPCs are designed to operate with 
embarked helicopters. If the total number of major cutters in
creased over the POR, we also purchased more helicopters (roughly 
1.33 per cutter, rounded up) to provide cutter-based aviation for 
the extra cutters. Table 3 shows the cutter fleet study (CFS) excur
sions in group A, along with any residual cost difference from the 

3
POR.   The total number of major cutters does not change by more 
than two from the POR. 

Table 3: Group A, varying NSCs 

POR CFS-1 (mini CFS-2 (median CFS-3 (maxi
mum NSC) NSC) mum NSC) 

NSC 8 5 7 9 

OPC 25 30 26 23 

FRC 58 58 62 59 

Extra helo 0 3 0 0 

Total major cutters 33 35 33 31 

Total acquisition cost vs. 0 +22 +7.2 -40.7 
POR ($M, FY09) 

3
 Total POR surface acquisition and procurement cost is on the order of 
$17 billion in FY09 dollars 

10 



   
 

 

 
 

 

 

 

 
  

   

  

    

 
 

    

 

 

  

Group B: buying a lower-capability OPC 

In comparison group B, we examined trading the entire OPC fleet 
for an equal-cost fleet of a less expensive cutter with less capability. 
To distinguish this lower-capability cutter from the OPC with ORD-
level capability, we called it “mod-270,” as it was equivalent to a 
modernized version of a legacy-fleet, 270-foot, medium-endurance 
cutter. Table 4 summarizes the major characteristics of the NSC, 
OPC, and mod-270. The chief differences are maximum sustained 
speed, range, and the maximum sea state in which they can safely 
launch and recover boats and aircraft. 

Table 4: Surface asset capability 

Parameter NSC OPC Mod-270 LCS 
Speed (kts) 

Range (NM) 

Endurance (days) 

Boat facilities 

Aviation facilities 

Maximum launch 
limit (significant 
wave height) (m) 

Scheduled patrol 
length/break interval 
(days/days) 

28 25 19 >45 

12,000 @ 18 kts 9,000 @ 17 kts ~6,600 @ 12 kts 4,500 @ 14 kts 

60 45 45 21 

2 boats up to 11 m 2 boats up to 11 m 2 boats up to 11 m 2 boats up to 11 m 

4 VUAVs or 2 helos, or 1 helo or VUAV 2 helos, or 

2 MH-65s or 1 helo & 2 1 helo & 3 VUAVs 

1 MH-65 and 2 VUAVs, 

VUAVs or 4 VUAVs 

Boat – 4 Boat – 4 Boat – ~2.5 Boat – 2.1 

Aircraft – 4 Aircraft – 4 Aircraft – ~2.5 Aircraft – 3.7 

90 /21 60/14 60/14 60/5 

We assumed a mod-270 acquisition cost of $245 million, based on 
comparison to off-the-shelf naval combatants with similar capability 
and the preliminary results of a CG-9 study that costed out a mod
270-like ship.  As with group A, we also varied the number of NSCs, 
choosing one excursion with 5 and one with 7.  We held the last ex
cursion at the POR level of NSC and FRC in an attempt to isolate 
the change to the OPC/mod-270 exchange.  As with group A, we 
purchased more helicopters if the number of major cutters in
creased and purchased FRC with any “remainder” (except in the 
excursion with POR-level NSC and FRC). Table 3 shows the excur
sions and their cost difference from the POR. The total number of 
major cutters changes substantially; it is 9 to 13 more than the POR. 
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 Table 5: Group B, replacing OPC with mod-270 and varying NSCs 


POR CFS-4 (min NSC) CFS-5 (med NSC) CFS-6 (POR NSC)
 
NSC 8 5 7 8 

OPC 25 0 0 0 

Mod-270 0 41 37 34 

FRC 58 60 58 58 

Extra helo 0 18 14 12 

Total major cutters 33 46 44 42 

Total acquisition cost vs. 0 -6.4 -1.0 -180 
POR ($M, FY09) 

Group C: using LCS as an OPC 

Comparison group C was a series of excursions to explore whether 
the littoral combat ship (LCS) would be effective for USCG mis
sions.  Modeled LCS capability (as per LCS-1) is also in Table  4.  
Note that while it is faster than the other major cutter types, it can’t 
operate boats or aircraft in as high a sea state, and it requires more 

4
frequent refueling.   We limited LCS employment to the southeast 
region (Florida, Gulf of Mexico, Caribbean) to accommodate its 
short range and limited sea keeping. Group C was a range of one-
for-one replacements of OPCs in the POR by LCS, without regard to 

5
cost.   Table 6 shows the range of excursions, featuring 3, 6, and 9 
LCS. They all have the same number of NSC and FRC as POR, with 
33 major cutters. 

Table 6: Group C, replacing some OPCs with LCSs 

POR CFS-7 (minimum NSC) CFS-8 (median NSC) CFS-9 (POR NSC) 
NSC 8 8 8 8 

OPC 25 22 19 16 

LCS 0 3 6 9 

4
 In Navy service, an LCS might refuel at sea from a replenishment ship. In 
USCG service, ships almost always have to refuel at a port. 

5
 We did not model LCS cost, but we roughly scoped it as 30 to 50 percent 
more expensive than OPC.  We are confident that LCS will cost as much 
as or more than OPC. 
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Fleet CONOPS 

We worked with MicroSystems Integration (MSI), who used the 
Coast Guard Maritime Operational Effectiveness Simulation 
(CGMOES) to model the OpEff of each excursion. CGMOES uses a 
USCG-vetted set of modeled mission demand in terms of numbers 
and types of targets of interest for each mission in the model [7]. 
MSI has worked with the UCSG to develop a modeled concept of 
operations (CONOPS) [8]. The modeled CONOPS provides the 
logic and priority for assigning cutters and aircraft both operational
ly (where and when do they patrol?) and tactically (what do they do 
while on patrol?).  MSI created a force laydown and adjusted the 
modeled CONOPS as necessary to deal with the specifics of this par
ticular set of excursions [9]. See [8], [9], [10] for details. 

Fleet total ownership cost 

As above, we scoped each fleet excursion to the same total acquisi
tion cost (except for Group C, which replaced OPC with LCS on a 
one-for-one basis). As a point of further comparison, we also calcu
lated TOC for each excursion for the period 2011-2050. We chose 
this period for comparability with FMA2’s cost modeling.  By 2050, 
the FRC and NSC fleets will have been recapitalized (to a “next 
NSC” and “next FRC”), and OPC recapitalization will just be start
ing. Figure 1 shows a rough-order-of-magnitude point estimate of 
air and surface TOC (broken out by acquisition and operating ex
penses) for the various excursions.  Appendix A provides these cost 
calculations and their inputs in more detail, as well as uncertainties. 
Note that “acquisition” in this figure includes planning, infrastruc
ture, post-refit training, disposal, and mid-life upgrades, as well as 
the initial per-asset acquisition and procurement cost we used to 
construct the excursions above.  This accounts for the slight varia
tions in acquisition cost between excursions.  Operating expenses 
(OE) include fuel, personnel, O- and D-level maintenance, and fa
cility operations,  
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Figure 1: Total ownership cost by excursion, Groups A and B 

TOC 2011-2050 ($B FY09) 

$30.3 $28.3 $29.7 $31.1 $27.2 $28.6 $29.1 

$54.1 $53.8 $54.1 $54.4 $55.3 $56.2 $56.1 

$11.3 $11.4 $11.3 $11.3 $11.7 $11.6 $11.5 

$38.9 $39.1 $38.9 $38.9 $40.4 $40.1 $39.9 

$134.7 $132.5 $134.0 $135.7 $134.6 $136.5 $136.7 

POR CFS-1 CFS-2 CFS-3 CFS-4 CFS-5 CFS-6 

Surf Acq Surf OE Air Acq Air OE 

Overall, TOC from 2011 to 2050 is similar across all the options. 
Fleet mixes with more NSCs cost more than excursions with fewer 
NSCs, since NSCs cost more to operate and maintain than 
OPCs/mod-270s.  Excursions that replace OPCs with mod-270 cost 
more than OPC excursions with the same number of NSC.  This is 
because mod-270 has the same size crew as an OPC. Thus, a fleet of 
mod-270s will have higher personnel costs than an equal
acquisition-cost fleet of OPCs (more crews at the same cost per 
crew). Indeed, the entire $2 billion difference in TOC between 
similar mod-270 and OPC fleet mixes is due to increased mod-270 
personnel cost. Comparison group A has a variation of less than 5 
percent from POR levels in total major cutter crewing. Comparison 
group B would increase total major cutter crewing 25 to 40 percent 
over POR levels—the cost and organizational impacts of such an in
crease are beyond the scope of this study, but they could be signifi
cant (for example, increased training and administrative 
infrastructure, and more shore billets to support sea-shore career 
rotation). Given that we were not modeling LCS as part of a 
planned acquisition, we did not address TOC for group C (CFS-7, 
CFS-8, CFS-9). 
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Fleet comparison 
This section summarizes the major trends in modeled OpEff among 
the various comparison groups.  We drew the data here from MSI’s 
Comparative Analysis Report, which gives detailed assessments of 
the modeled OpEff in CGMOES for each excursion [10]. We also 
created a set of alternate fleet mix excursions based on updating or 
altering our baseline assumptions. We compared these alternates to 
our modeled excursions via rough operational availability measures. 

Modeled operational effectiveness 

CGMOES computes a wide range of measures related to system- and 
asset-level performance. They range from USCG-wide program-level 
measures, such as percentages of lives saved in search and rescue 
(SAR), to detailed statistics on the number and type of targets pros
ecuted by individual asset types. Here, we summarize which top-
level metrics we used to compare the excursions. 

Mission metrics 

For each USCG strategic goal, we chose a specific mission or mis
sions and an associated metric to represent top-level, system-wide 
OpEff. Here, we summarize which missions and metrics we chose, 
organized by strategic goal: 

Maritime safety 

The primary mission here is search and rescue (SAR). We chose 
percentage of lives saved as our metric. 

Maritime security 

This strategic goal includes drug interdiction (DRUG); alien mi
grant interdiction operations (AMIO); ports, waterways and coastal 
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security (PWCS); living marine resources (LMR) enforcement 
against exclusive economic zone (EEZ) violations; and general law 
enforcement (GLE).  We used the following metrics for maritime 
security: 

 Percentage of cocaine seized (DRUG) 

 Percentage of foreign encroachments intercepted (LMR-EEZ) 

 Maritime migrant interdiction rate (AMIO) 

 GLE boardings 

 Maritime security (MARSEC) fill rate (PWCS). 

Protection of natural resources 

This strategic goal includes domestic LMR enforcement, foreign 
vessel inspection (FVI), maritime pollution enforcement and re
sponse (MARPOL), and lightering zone enforcement (LZE).  We 
chose LMR high threat boarding rate for comparison. The other 
missions are not large consumers of major cutter availability and 
their performance varied little across excursions. 

National defense 

Defense operations (DEFOPS) are generally UCSG responses to re
quests for assets by combatant commanders for support to either 
general defense operations (GDO) or theatre security cooperation 
(TSC) activities. We used the National Defense Response Rate as a 
metric. 

Asset-level metrics 

The top-level metrics above roll up the contributions from the en
tire system of cutters, aircraft, and C4ISR.  As such, they provide a 
good look at how changing the fleet mix changes the overall per
formance. We also look at total major cutter prosecutions to get a 
sense of the total contribution from those assets. We also pull out 
regional mission performance indicators if the trends are notable. 
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All metrics are relative to POR 

Many CGMOES metrics have the same form as real-world metrics, 
but they are not calibrated to real-world results.  We list all metrics 
relative to POR performance, where the POR metric is 100. In all 
cases, scores greater than 100 are better than the POR, and scores 
less than 100 are worse.  

Group A: OPC versus NSC 

Overall, group A had fairly small variation in OpEff measures rela
tive to POR.  It has a fairly small variation in the total number of ma
jor cutters, and OPCs and NSCs have similar capabilities (aside from 
top speed and range).  Table 7 shows our OpEff metrics. 

Table 7: Group A OpEff indicators, relative to POR 

CFS-1 (Min CFS-2 (Med CFS-3 (Max 
POR NSC) NSC) NSC) 

% lives saved 100 100 100 100 

Cocaine seized 100 105 98 96 

LMR EEZ – intercept 100 106 101 101 

Maritime migrant interdiction rate 100 101 100 100 

GLE boardings 100 100 104 98 

MARSEC 1 -- fill rate 100 95 97 97 

LMR boarding rate – high threat 100 99 102 94 

National defense response 100 100 100 100 

Total major cutter boardings 100 109 98 90 

The strongest trend is in total major cutter boardings, which scales 
almost directly with cutter availability.  CFS-1 has 35 major cutters 
(and most boardings), followed by POR and CFS-2 with 33 cutters, 
and CFS-3 with 32.  Although POR and CFS-2 have the same num
ber of major cutters, POR has more NSCs than CFS-2 has, giving it 
slightly higher capability.  Mission performance does not vary great
ly from the baseline, except for a small increase in DRUG and LMR
EEZ performance for CFS-1, and a small decrease in DRUG and 
LMR for CFS-3.  This is due to relative fleet size: CFS-1 has the most 
cutter availability, and CFS-3 has the least. 
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Group B: OPC versus Mod-270 

Group B had much larger variation in OpEff measures relative to 
the POR. This is not surprising, considering that group B has up to 
40 percent more major cutters than the POR, and it has an asset 
with markedly different capability than NSC/OPC.  Table 8 shows 
our OpEff metrics relative to the POR. 

Table 8: Group B OpEff indicators, relative to POR 

CFS-4 (Mod CFS-5 (Mod CFS-6 (Mod
270, Min 270, Med 270 Max 

POR NSC) NSC) NSC) 
% lives saved 100 100 100 100 

Cocaine seized 100 119 124 119 

LMR EEZ – intercept 100 106 102 103 

Maritime migrant interdiction rate 100 104 103 102 

GLE boardings 100 118 110 106 

MARSEC 1 -- fill rate 100 100 96 96 

LMR boarding rate – high threat 100 97 94 94 

National defense response 100 100 100 100 

Total major cutter boardings 100 115 104 100 

GLE boardings and overall total major cutter boardings scale with 
fleet size, but the increase in total boardings over POR is not com
mensurate with the increase in cutters. For example, CFS-6 is 25 
percent larger than POR but has the same number of total major 
cutter boardings. CFS-4 is 40 percent larger than POR but has only 
15 percent more total boardings.  Group B has slightly lower LMR 
boarding rates than POR, mainly due to poor mod-270 sea keeping 
in the NE and AK. Table 9 illustrates this trend: although group B 
performs well in the calm waters of the Southeast (SE) fisheries 
(which are less significant than in Alaska and the Northeast), it does 
less well in the rougher waters of the Northeastern, Alaskan, and 
Pacific Northwest fisheries. There is a bias in group B’s deployment 
pattern toward assigning its extra capacity to the Caribbean and 
Eastern Pacific. These areas are more suitable for mod-270’s lower 
sea state capability, and they have high-priority drug- and migrant-
transit routes. 
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Table 9: Group B LMR boardings by region, relative to POR 

CFS-4 (Mod CFS-5 (Mod CFS-6 (Mod
270, Min 270, Med 270 Max 

POR NSC) NSC) NSC) 
Northeast 100 94 92 93 

Southeast 100 152 114 118 

West 100 78 94 92 

Alaska 100 94 94 87 

This deployment pattern also explains Group B’s significant im
provement in DRUG performance compared to the POR.  It has 
more cutters available than POR, and they are more concentrated 
in the DRUG transit areas. As with overall boardings, the increase in 
DRUG and AMIO performance is less than the increase in fleet size 
over POR.  Table 10 shows relative performance at cocaine seizure, 
by region.  Group B’s concentration in the Eastern Pacific (in the 
West region) and Caribbean (in the Southeast region) is reflected 
in its increased Southeast/West performance.  Note again, perfor
mance generally drops off in the Northeast/Alaska (although the 
DRUG mission is much less important in those regions). 

Table 10: Group B cocaine seizures by region, relative to POR 

CFS-4 (Mod- CFS-5 (Mod- CFS-6 (Mod
270, Min 270, Med 270 Max 

POR NSC) NSC) NSC) 
Northeast 100 122 90 80 

Southeast 100 109 114 107 

West 100 134 140 139 

Alaska 100 70 59 12 

Group C: OPC versus LCS 

Group C had strong negative OpEff trends. Table 11 shows the rel
ative top-level OpEff. The table is relative to POR performance in 
the SE region only, since that is the only region in which we em
ployed LCS and modeled its OpEff. 
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Table 11: Group C OpEff indicators, relative to POR (SE region only)
 

POR CFS-7 (3LCS) CFS-8 (6 LCS) CFS-9 (9 LCS)
 
% lives saved 100 100 100 100 

Cocaine seized 100 94 96 83 

LMR EEZ – intercept 100 98 98 97 

Maritime migrant interdiction rate 100 99 100 99 

GLE boardings 100 100 104 100 

MARSEC 1 -- fill rate 100 100 100 100 

LMR boarding rate – high threat 100 100 96 95 

National defense response 100 100 93 100 

Total major cutter boardings 100 89 90 80 

System OpEff steadily decreases with replacement of OPCs by LCSs. 
This is because of two factors: first, LCS requires frequent port calls 
for refueling, reducing its available mission time; and second, LCS 
cannot operate in as high a sea state as OPC can.  These factors 
combine to sharply limit LCSs in USCG employment, even in rela
tively calm, relatively close-in patrol areas in the Southeast.  CFS-8 
represents a slight pause in the trend of decreasing OpEff with in
creasing LCS. This is a result of shifting cutters to bases closer to 
their operating areas as part of the experiment plan. 

Other excursions of interest 

Our OpEff modeling was limited to the above excursion groups by 
time and available data.  However, we developed a simple tool 
called effective availability as a means to roughly compare the above 
with alternative fleet excursions. Modeled OpEff scales roughly with 
effective availability. Although it does not replace detailed OpEff 
modeling, effective availability does serve to highlight whether new 
excursions may be of interest for future study in more detail. Ap
pendix B describes the development of the tool.  Appendix C de
scribes our development and comparison of new excursions based 
on alternative or updated cost and asset assumptions.  We summar
ize the excursions and give the top-level results here. 
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The alternative fleet mix excursions with modified or updated as
sumptions are: 

1.	 $662M price for NSC – We got an update to NSC cost 
after we finalized groups A and B. These are what the 
excursions are with the updated NSC cost. 

2.	 Mid-capability OPC – The OPC we modeled was at 
the “objective” (high) end of the OPC ORD. An OPC 
with slightly lower capability would be virtually iden
tical in CGMOES but would cost roughly 10 percent 
less ($315M). This changes the force mixes in groups 
A and B. 

3.	 More-efficient OPC patrol schedule – The OPC (but 
not the mod-270) could support a longer interval be
tween refueling stops, leading to more time on sta
tion. This would not change the composition of the 
fleet mix excursions, but it would increase the capa
bility of POR and group A relative to group B. 

Table 12 summarizes the alternate fleet mix excursions for each 
changed assumption or combination thereof.  In addition to the 
three alternatives above, we also applied combinations of the three 
to groups A and B. 

Table 12: Alternate fleet mix excursions (NSC – OPC/Mod-270 – FRC) 

Assumption(s) 

As modeled 

CFS-1 (Min 
NSC) 

5 – 30 – 60 

CFS-2 (Med 
NSC) 

7 – 26 – 62 

CFS-3 (Max 
NSC) 

9 – 23 – 59 

CFS-4 (Min 
NSC) 

5 – 41 – 60 

CFS-5 (Med 
NSC) 

7 – 37 – 58 

CFS-6 (POR 
NSC) 

8 – 34 – 58 

$662 NSC (1) 5 – 30 – 61 7 – 27 – 58 9 – 23 – 58 5 – 42 – 59 7 – 37 – 59 8 – 34 – 58 

$315M OPC (2) 

$662M NSC & 
$315M OPC 
(1,2) 

5 – 30 – 60 

5 – 31 – 58 

7 – 26 – 62 

7 – 27 – 58 

9 – 23 – 59 

9 – 23 – 58 

5 – 38 – 59 

5 – 39 – 58 

7 – 33 – 61 

7 – 34 – 58 

8 – 31 – 58 

8 – 31 – 58 

The increased NSC cost does not markedly change the composition 
of the excursions, but the cheaper, mid-capability OPC leads to sub
stantial changes in group B; it provides less cost to trade off against. 
Combined with the more expensive NSC, it even slightly increases 
OPC numbers in alternative excursions in group A.  To gauge the 
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potential impact of these changes on relative OpEff, we calculated 
the total effective availability for each excursion under each set of 
assumptions.  Table 13 shows the results.  All results are relative to 
the as-modeled POR. We list POR in the results because its perfor
mance increases slightly under assumption 3 (more-efficient OPC 
schedule). 

Table 13: Major cutter effective availability by assumptions, relative to as-modeled POR 

CFS-1 (Min CFS-2 CFS-3 CFS-4 (Min CFS-5 CFS-6 
Assumption(s) POR NSC) (Med NSC) (Max NSC) NSC) (Med NSC) (POR NSC) 

As modeled 100 104 100 98 116 113 109 

Efficient OPC (3) 105 110 105 102 115 104 100 

$662M NSC (1) 100 104 102 98 118 113 109 

$315M OPC (2) 100 104 100 98 109 104 102 

$662M NSC + 
$315M OPC 100 107 105 98 111 106 102 
(1,2) 

$662M NSC + 
$315M OPC + 

105 113 110 102 111 106 102
efficient OPC 
(1,2,3) 

The impact of new or updated assumptions on the relative effective 
availability of each fleet mix is significant.  Each assumption reduces 
Group B’s advantage in effective availability over Group A and the 
POR. The mid-capability OPC is particularly interesting; it may be 
able to combine some of the raw numbers of the mod-270 with the 
higher per-asset capability of the OPC.  In the alternate fleet mix 
excursions with all three assumptions, Group A is equal or slightly 
superior to Group B. 

Other issues 

We note a few other issues of interest that came up in our fleet 
comparisons. 
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Changing the major cutter mix does not affect SAR 

Relative SAR mission performance does not change from the POR 
level in any of our fleet mix excursions (see Table 7, Table 8, and 
Table 11).  This is because major cutters perform a small percen
tage of SAR mission activity. The majority of SAR cases occur close 
to shore, while major cutters typically operate offshore, where there 
are relatively few SAR cases.  SAR response units are almost always 
some combination of aircraft, boats (which are not included in this 
study), or patrol boats. CGMOES limits its OpEff modeling to that 
fraction of SAR events that are responded to by assets that this study 
covers, excluding those events responded to solely by boats.  Even 
within that subset, aircraft (mostly helicopters) handle more than 
90 percent of cases, with patrol boats covering most of the rest. 
Since major cutters influence a small fraction of total SAR cases, the 
variation in major cutter availability across out fleet mix excursions 
does not change SAR performance enough to be detectable in our 
system-level measure of SAR performance (that is, any change is less 
than one-half of one percent). 

CONOPS and basing 

Deployment patterns and basing play a large role in modeled 
OpEff. Group B’s overall performance in terms of total major cut
ter prosecutions is not much larger than group A’s, especially con
sidering its huge advantage in number of cutters.  However, having 
more cutters allows Group B to concentrate more assets on the crit
ical DRUG vectors relatively close to shore, even if each asset is indi
vidually less capable.  Although it is not a specific fleet excursion, 
the USCG should analyze its CONOPS and basing plan to ensure 
that it is getting the most out of its fleet, given its particular geo
graphic distribution of mission demands. 

DEFOPS and NSC 

Currently the USCG provides 1.0 NSC presence for DEFOPS in the 
modeled CONOPS.  FMA identified a requirement for 2.0 NSC. If 
the USCG actually provides this much presence, it will consume the 
yearly availability of 3.5 NSC.  For excursions with only 5 NSC, that 
leaves only 1.5 NSC for distant or rough-weather areas.  This could 
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be particularly troublesome for CFS-4 because it would have to use 
mod-270 to replace that long-range/rough-weather capability. 

Note that DEFOPS performance does not change from the POR 
level in any of our fleet mix excursions.  This is because the mod
eled CONOPS assigns enough assets to completely satisfy DEFOPS 
mission demand before allocating assets to other mission demand. 
Since every fleet mix excursion (including the POR) has enough as
sets to satisfy the assumed DEFOPS demand, DEFOPS performance 
is the same across all excursions. 

Seakeeping 

The mod-270’s lower seakeeping ability compared to OPC’s and 
NSC’s makes it less effective in the winter months and in areas out
side the Southeast and Eastern Pacific. It is a good match for the 
current drug transit areas and patterns (calm seas, calm weather), 
but those patterns could change—especially if drug trafficking or
ganizations notice the weakness and shift their transit routes farther 
offshore than in the current CGMOES mission demand model. 
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Findings and recommendations 
This section lists our findings and recommendations. 

Findings 

These are our major findings: 

	 Exchanging NSC for OPC has limited impact on OpEff: 

—	 Variations within group A show small changes in mission 
performance from the POR. 

—	 OpEff follows the general trend that more is better for as
sets of similar capability, such as OPC and NSC. 

	 Exchanging mod-270 for OPC has a significant impact on 
OpEff: 

—	 Group B focuses more individually less-capable assets on 
the Southeast and Eastern Pacific than does the POR. 

–	 DRUG performance increases roughly 20 percent over 
that of the POR 

–	 LMR performance drops slightly from the POR, as does 
other mission performance outside of the Southeast 
and Eastern Pacific. 

–	 Some mod-270 fleet mix excursions take an extra 1 to 3 
years to reach full build compared to POR. 

—	 OpEff follows the general trend that more is better, al
though the increase in performance is less than the in
crease in numbers. 

	 LCS reduces performance: 

—	 LCS has low sea state capability and requires frequent re
fueling, which sharply limits its availability in USCG use. 
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—	 LCS will cost at least as much as OPC, making it impossi
ble to create a cost-effective way for it to increase OpEff. 

	 There is minimal TOC difference among the fleet mix excur
sions we examined. 

—	 Excursions with more NSC are more expensive. 

–	 NSCs have higher personnel costs and are more expen
sive to maintain than OPCs. 

—	 Excursions with mod-270 are most expensive. 

–	 Mod-270 has higher total personnel costs than OPC. 

–	 Switching from OPC to mod-270 adds roughly $2B in 
TOC over 2011-2050 from extra crew costs. 

–	 A large increase in fleet size due to mod-270 may have 
costly infrastructure and organizational impacts that are 
beyond the scope of this study. 

— Long-term spending has periods of significant variability. 

	 Moving away from POR adds uncertainty for future mission 
performance. 

—	 Reducing NSCs leads to the possibility that they could be 
entirely consumed by DEFOPS if the current level of 
USCG service to the mission increases. This would leave 
no assets with the capability to operate in distant, poor-
weather OpAreas for the mod-270 fleet mixes. 

—	 Moving to mod-270 reduces fleet flexibility to respond to 
future changes in demand patterns. It is a regional, sea
sonal asset compared to OPC and NSC. 

	 Updated or changed assumptions offer new opportunities for 
useful analysis. 

—	 Some fleet mix excursions are already out of date due to 
old cost estimates. 

—	 Potential new assets (mid-capability OPC) or operating 
profiles (the 60/21 OPC schedule) could result in im
proved OpEff or lower cost. 
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Recommendations 

Based on these findings, we make the following recommendations: 

	 DHS PA&E should mitigate NSC risk by working with USCG 
to definitively quantify the DEFOPS requirements. If the re
quirement is 2.0, as per FMA, as opposed to the 1.0 in the 
modeled CONOPS, then 5 NSC is barely sufficient. This in
forms the appropriate number of NSC. 

	 DHS PA&E should better assess and potentially mitigate mod
270 risk by working with USCG to characterize distant, poor-
weather demand areas. Additional NSC could cover these 
areas, potentially offsetting mod-270’s range and seakeeping 
limitations.  It will take further study to determine whether it 
will be cost-effective and what the impact on OpEff will be. 

	 DHS PA&E should explore additional fleet mix options. Up
date cost data as new estimates become available to monitor 
whether modeled excursions are still feasible. Explore addi
tional OPC options, such as the mid-capability OPC, to see if 
they can improve fleet performance, lower cost, or reduce 
mission performance uncertainty.  Range and seakeeping will 
probably be the most important characteristics to keep near 
ORD objective levels. 

	 USCG should optimize basing and CONOPS.  Better asset sit
ing could improve fleet efficiency, but it will require analysis 
of the associated infrastructure costs as well as the OpEff im
pact to see if it is cost effective.  Optimizing CONOPS, such as 
moving to the 60/21 OPC schedule, could improve OpEff at 
little or no cost. 

	 DHS PA&E should commission a similar study for aircraft. 
This study did not attempt to find an optimal mix for aviation; 
it treated the aircraft portion of the POR as mostly fixed. 
There may be opportunities to optimize the aircraft mix to 
improve OpEff, lower cost, or even provide for trades between 
air and surface acquisition spending. 

	 DHS PA&E should track long-term acquisition priorities and 
spending profiles. Our surface acquisition spending profiles 
have periods of high and low spending.  These changes in 
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spending can present risks or opportunities in overlap with 
other USCG and DHS acquisition efforts. 
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Appendix A 

Appendix A: Cost data 
This appendix lists details of our cost modeling.  First, we list our 
cost assumptions.  Next, we show the details of each fleet mix excur
sion, with its detailed implementation plans and spending profiles. 
Finally, we show the detailed outputs of our TOC modeling. 

Cost assumptions 

We modeled costs as triangular probability distributions characte
rized by an optimistic (lowest), pessimistic (highest), and most likely 
cost for each element. The “most likely” cost is not the center of the 
distribution; it is usually below the median of the distribution. In 
other words, our distributions are weighted toward costs being 
higher than the “most likely” value. We used the same distributions 
as in the FMA cost modeling. 

Where we had updated cost data, we used it as the “most likely” cost, 
and scaled the “lowest” and “highest” costs accordingly. All esti
mates are in constant FY09 dollars.  We assumed that the coming 
“next” assets have the same cost elements as the assets they replace 
(for example, the “next NSC” has the same costs as the “NSC” in 
constant dollars). 

All of the cost assumptions we list here are the same as those used in 
the FMA2 cost analysis [3]. 

Surface platform data 

Table 14 shows the cost inputs we used for the NSC.  We do not in
clude planning costs because they were incurred prior to the period 
we modeled.  The acquisition & procurement (Ac&Pro) cost for fol
low-on NSCs came from discussions with DHS PA&E. It reflects the 
probable budget programming for NSC in upcoming years.  We 
took the other elements directly from the FMA cost analysis, scaling 
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Appendix A 

up personnel, fuel, and O- and D-level maintenance to reflect the 
higher OPTEMPO assumed here: 230 days away from home port 
per year (DAFHP) vice 185 DAFHP.  We used CG-7 inputs to con
struct an assumed crewing ratio of 4 crews per 3 hulls, with a squa
dron staff ($3.9M per year) for each unit of 3 hulls and 4 crews. 
Note that we constructed our fleet excursions using a most-likely 
NSC cost of $596,000,000 (FY09); we received the updated cost data 
too late for MSI to change the inputs to CGMOES. We used the up
dated cost date here so that our cost calculations will be comparable 
to the FMA2 cost analysis. 

On these and subsequent tables, Ac & Pro, Mid-Life, training, and 
disposal are per-asset costs. Fuel, personnel, maintenance, facility 
ops, and other ops are costs per asset, per year.  Planning costs are 
incurred once per asset class. 

Table 14: NSC cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Planning 0 0 0 FMA 

Ac & Pro (first) 614,316 682,573 737,176 FMA 

Ac & Pro (follow) 628,900 662,000 728,200 DHS PA&E 

Personnel 18,589 19,776 22,149 FMA, CG-7 

Fuel 5,670 5,968 6,565 FMA, scaled 

O-Level maintenance 9,311 9,801 10,781 FMA, scaled 

D-Level maintenance 7,853 8,266 9,093 FMA, scaled 

Other operations 502 528 581 FMA 

Facility Op expenses 456 480 528 FMA 

Mid-life/overhaul 113,195 119,152 131,068 FMA 

Training 122 129 142 FMA 

Disposal 1,348 1,419 1,561 FMA 

Table 15 shows our OPC cost inputs.  OPC acquisition costs from 
FMA-1 closely matched an updated OPC estimate from CG-9 
($359M in FY09 dollars).  As with NSC, we took the other elements 
directly from the FMA cost analysis, scaling up personnel, fuel, and 
O- and D-level maintenance to reflect the higher-OPTEMPO cases. 
We used CG-7 inputs to construct an assumed crewing ratio of 4 
crews per 3 hulls, with a squadron staff ($3.9M per year) for each 
unit of 3 hulls and 4 crews. 
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Table 15: OPC cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Planning 68,000 80,000 90,000 FMA 

Ac & Pro (first) 550,000 680,000 730,000 FMA 

Ac & Pro (follow) 297,500 350,000 437,500 FMA, CG-9 

Personnel 13,307 14,156 15,854 FMA, CG-7 

Fuel 3,621 3,811 4,193 FMA, scaled 

O-Level maintenance 7,869 6,862 7,548 FMA, scaled 

D-Level maintenance 5,498 5,787 6,366 FMA, scaled 

Other operations 424 446 491 FMA 

Facility Op expenses 386 406 446 FMA 

Mid-life/overhaul 95,662 100,697 110,767 FMA 

Training 83 87 96 FMA 

Disposal 1,155 1,216 1,338 FMA 

Table 16 shows our FRC cost elements. Planning costs are either 
sunk (that is, expended prior to the period we model), or rolled in
to first-unit acquisition costs, as per FMA cost assumptions.  The per-
unit acquisition cost for six FRCs per year is based on discussions 
with DHS PA&E and reflects upcoming budget programming. 

Table 16: FRC cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Ac & Pro (first) 101,216 105,264 113,685 FMA 

Ac & Pro (2+, <6/yr) 60,909 63,348 65,787 FMA 

Ac & Pro (2+, 6/yr) 49,998 52,000 54,002 DHS PA&E 

Personnel 2,160 2,298 2,574 FMA 

Fuel 839 883 971 FMA 

O-Level maintenance 190 200 220 FMA 

D-Level maintenance 1,072 1,128 1,241 FMA 

Other operations 1,036 1,091 1,200 FMA 

Facility Op expenses 87 92 101 FMA 

Mid-life/overhaul 9,022 9,497 10,447 FMA 

Training 18 19 21 FMA 

Disposal 266 280 308 FMA 

Table 17 shows our mod-270 cost elements.  Acquisition cost was 
based on data developed during FMA and validated by draft CG-9 
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cost estimates for a modernized 270.  Personnel costs are the same 
as OPC’s, since they have the same crew size. To estimate mod-270 
costs for fuel, maintenance, other operations, mid-life/overhaul, 
and disposal, we scaled OPC cost elements by the ratio of the mod
270 and OPC displacements. 

Table 17: Mod-270 cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Planning 68,000 80,000 90,000 FMA 

Ac & Pro (first) 385,000 476,000 511,000 FMA, CG-9 

Ac & Pro (follow) 208,250 245,000 306,250 FMA, CG-9 

Personnel 13,307 14,156 15,854 FMA, CG-7 

Fuel 1,824 1,920 2,112 FMA, scaled 

O-Level maintenance 4,884 5,141 9,111 FMA, scaled 

D-Level maintenance 4,119 4,336 4,770 FMA, scaled 

Other operations 263 277 305 FMA, scaled 

Facility Op expenses 386 406 447 FMA 

Mid-life/overhaul 59,377 62,502 68,572 FMA, scaled 

Training 83 87 96 FMA 

Disposal 717 755 830 FMA, scaled 

Aircraft data 

Table 18 shows our long-range search (LRS) aircraft cost elements. 
We took them directly from FMA. Planning costs are rolled into ac
quisition, as per FMA.  In the following and subsequent tables, Ac & 
Pro and disposal are costs per asset, while all other costs are per as
set, per year. 

Table 18: LRS cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Ac & Pro 77,476 81,554 89,709 FMA 

Personnel 2,394 2,520 2,772 FMA 

Fuel 798 840 924 FMA 

O-Level maintenance 144 151 166 FMA 

D-Level maintenance 2,845 2,995 3,294 FMA 

Disposal 24 25 28 FMA 

Table 19 shows our medium-range search (MRS) cost elements. We 
took them directly from FMA.  We scaled up personnel, fuel, and 
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maintenance costs to reflect a 1,200 program flight hour (pfhr) per 
year OPTEMPO versus the FMA assumption of 800 pfhr per year. 

Table 19: MRS cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Ac & Pro 38.729 40.768 44.844 FMA 

Personnel 3,393 3,572 3,929 FMA 

Fuel 281 296 326 FMA 

O-Level maintenance 140 147 162 FMA 

D-Level maintenance 3,312 3,488 3,836 FMA 

Disposal 17 18 20 FMA 

Table 20 shows our medium-range recovery helicopter (MRR) cost 
elements. We took them directly from FMA.  Planning costs are 
rolled into acquisition, as per FMA. 

Table 20: MRR cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Ac & Pro 27,550 29,000 31,900 FMA 

Personnel 1,885 1,984 2,183 FMA 

Fuel 188 198 218 FMA 

O-Level maintenance 167 176 194 FMA 

D-Level maintenance 2,052 2,160 2,376 FMA 

Disposal 34 36 40 FMA 

Table 21 shows our short-range recovery helicopter (SRR) cost ele
ments, taken directly from FMA. Planning costs are rolled into ac
quisition, as per FMA. 

Table 21: SRR cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Ac & Pro 18,430 19,400 21,340 FMA 

Personnel 1,350 1,421 1,563 FMA 

Fuel 115 121 133 FMA 

O-Level maintenance 99 104 115 FMA 

D-Level maintenance 1,379 1,452 1,597 FMA 

Disposal 14 15 17 FMA 
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Table 22 shows HC-130H SLEP cost elements, which we took direct
ly from FMA.  Note that “mid-life/Overhaul” is the cost to remanu
facture a legacy HC-130H into an HC-130H SLEP. In our model, we 
treat this as acquisition spending. 

Table 22: HC-130H SLEP cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Personnel 2,180 2,271 2,385 FMA 

Fuel 995 1,037 1,089 FMA 

O-Level maintenance 148 154 162 FMA 

D-Level maintenance 3,024 3,183 3,501 FMA 

Mid-life/overhaul 17,298 18,208 20,029 FMA 

Disposal 24 25 28 FMA 

Table 23 shows our HH-60T cost elements, which we took directly 
from FMA. Note that “mid-life/overhaul” is the cost to remanufac
ture a legacy HH-60J into an HH-60T. In our model, we treat this as 
acquisition spending. 

Table 23: HH-60T cost elements (x1,000 FY09) 

Cost element Lowest Most likely Highest Source 
Personnel 1,905 1,984 2,083 FMA 

Fuel 194 202 213 FMA 

O-Level maintenance 169 176 185 FMA 

D-Level maintenance 2,052 2,160 2,376 FMA 

Mid-life/overhaul 10,387 10,933 12,027 FMA 

Disposal 34 36 40 FMA 

Table 24 shows our HH-65 SLEP cost elements, which we took di
rectly from FMA. Note that “mid-life/overhaul” is the cost to rema
nufacture a legacy HH-65 into an HH-65 SLEP. In our model, we 
treat this as acquisition spending. 
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Table 24: HH-65 SLEP cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Personnel 1,364 1,421 1,492 FMA 

Fuel 116 121 127 FMA 

O-Level maintenance 100 104 109 FMA 

D-Level maintenance 1,380 1,452 1,598 FMA 

Mid-Life/Overhaul 10,583 11,140 12,254 FMA 

Disposal 14 15 17 FMA 

Table 25 shows our UAS-CB cost elements, which we took directly 
from FMA.  As per FMA, all operating expenses were wrapped up 
into “Other operations.” 

Table 25: UAS-CB cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Planning 19,000 20,000 22,000 FMA 

Acq & Pro 12,350 13,000 14,300 FMA 

Other Operations 430 506 633 FMA 

Disposal 14 15 17 FMA 

Table 26 shows our cost elements for UAS-LB.  We took these di
rectly from FMA. Planning costs are rolled into acquisition costs, as 
per FMA. 

Table 26: UAS-LB cost elements (x1,000 $FY09) 

Cost element Lowest Most likely Highest Source 
Planning 0 0 0 FMA 

Acq & Pro 17,100 18,000 19,800 FMA 

Personnel 1,408 1,482 1,630 FMA 

Fuel 93 98 108 FMA 

O-Level maintenance 121 127 140 FMA 

D-Level maintenance 409 430 473 FMA 

Other operations 172 181 199 FMA 

Facility op expenses 256 269 296 FMA 

Disposal 14 15 17 FMA 
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Detailed implementation plans 

This section describes the detailed implementation plans we con
structed for the POR and excursions CFS-1 through CFS-6 and 
shows the yearly acquisition spending profile associated with each. 
We used the median cost in our distributions to construct the point-
estimate spending profiles, assuming a fixed asset lifetime. We con
structed implementation plans through 2050 for consistency with 
FMA and FMA2 cost modeling. This reveals potential future periods 
of high or low spending demand that may overlap with other major 
acquisitions in the USCG or DHS.  We had only weak constraints on 
the implementation plans: 

	 Fully build the excursion by FY31, if possible 

	 Keep year-to-year spending variation within 50 percent of the 
FMA2 lower bound ($831M per year in FY09 dollars) 

	 Limit OPC build rate at three per year (vice two in FMA2) 

	 Delay construction of NSC 6 until at least 2106 

	 Build at least six FRC per year in 2012-2015. 

In addition to this guidance, we generally tried to group like assets 
into continuous, level acquisitions.  We also tried to recapitalize any 
remanufactured legacy assets (HH-65 SLEP, HH-60T, HC-130H 
SLEP) prior to 2050. 

POR 

The POR is 8 NSC, 25 OPC, and 58 FRC. Table 27 shows the POR 
implementation plan. It reaches full build in 2031. Figure 2 through 
Figure 5 show the implementation plans graphically for various as
set types. We do not show aircraft implementation plans graphically 
for excursions other than the POR, because the fixed-wing plans are 
all identical, and the rotary-wing plans differ only slightly in the to
tal number of SRR. All excursions reach full aircraft build in 2031. 
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Table 27: POR implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  6  7  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  7  7  6  6  5  5  4  3  3  2  1  1  0  0  

OPC  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  22  25  25  25  25  25  25  25  25  25  25  25  25  25  25  25  25  25  25  24  23  

FRC 0 1 7 13 19 25 31 37 43 49 55 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 57 51 45 39 33 27 21 15 9 3 0 0 0 0 0 

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 6 7 7 8 8 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  58  58  58  58  58  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 10 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

210 14 14 14 14 14 14 14 14 14 14 13 12 11 9 7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

110 40 40 40 40 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  101  101  101  101  101  101  101  101  101  101  101  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS 8 11 14 16 18 20 22 24 26 29 32 35 38 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 38 37 34 31 28 

LRS 6 6 7 8 9 10 11 12 14 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 15 13 11 9 7 

next MRS 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65  102  102  101  79  57  35  13  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 100 97 92 86 80 74 68 62 56 50 44 38 32 26 20 14 8 2 0 0 0 0 0 0 0 0 0 0 0 

HH60J 42 42 42 41 41 33 25 17 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH60T 0 0 0 1 1 9 17 25 33 40 40 40 40 40 39 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HU25  13  10  6  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0 0 1 3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1  0  0  0  0  0  

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and  number after slash is 
total number acquired through that year (including attrition replacements). 
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Figure 2: POR major cutter implementation plan 
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Figure 3: POR patrol cutter implementation plan 
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Figure 4: POR fixed-wing aircraft implementation plan 
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Figure 5: POR rotary-wing aircraft implementation plan 
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Figure 6 through figure 8 show the acquisition spending profiles for 
cutters, aircraft, and the combined total.  Note that we include mid
life upgrades and infrastructure spending in the acquisition spend
ing; our equal-cost trades dealt with only per-asset acquisition and 
procurement costs. This analysis did not constrain yearly acquisition 
spending; however, we show the lower-bound yearly acquisition 
spending limit from the FMA2 cost analysis as a point of comparison 
(red “limit” line). 
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Figure 6: POR surface acquisition spending profile 
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Figure 7: POR aircraft acquisition spending profile 
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Figure 8: POR total acquisition spending profile 
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Note that the surface acquisition spending profile is greater than 
the lower bound “limit” assumed in FMA, but only slightly greater. 
Overall, surface acquisition spending is less than $1B per year in 
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FY09 dollars. There is a substantial lull in spending following full 
surface build in 2031, but spending for recapitalization of the new 
assets begins again in 2035—NSCs and FRCs start to reach the end 
of their planned lifetimes only a few years after completion of the 
OPC acquisition. 

Comparison group A 

Group A (CFS-1, 2, 3) trades equal-cost amounts of OPCs and NSCs, 
using FRCs to make up any difference.  If the total number of major 
cutters increased, we added SRR to cover the extra flight decks. 

CFS-1: Minimum NSC 

This excursion has 5 NSCs, 30 OPCs, and 58 FRCs.  We added 3 
SRR above the POR, because it has 2 extra major cutters compared 
to the POR. It reaches full surface build in 2034. Table 28 shows 
the detailed CFS-1 implementation plan. Figure 9 shows the major 
cutter implementation plan graphically. The patrol cutter imple
mentation plan is the same as the POR (see figure 3). Figure 10 and 
figure 11 show the surface and combined acquisition spending pro
files. 

The CFS-1 acquisition spending profile is similar to POR, but with 
less pronounced recapitalization spending in the late 2030s and ear
ly 2040s, since it assumes fewer NSCs to be recapitalized. It has the 
same lull in the early 2030s. 
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Table 28: CFS-1 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  4  4  3  3  2  2  1  0  0  0  0  0  0  0  

OPC 0 0 0 0 0 0 0 0 0 1 2 4 7 9 12 14 17 19 22 24 27 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 29 28 

FRC  0  1  7  13  19  25  31  37  43  49  55  58  58  58  58  58  58  58  58  58  58  58  58  58  58  58  57  51  45  39  33  27  21  15  9  3  0  0  0  0  0  

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 5 5 5 5 5 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  1  7  13  19  25  31  37  43  49  55  58  58  58  58  58  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  10  5  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

210  14  14  14  14  14  14  14  14  14  14  13  12  11  9  7  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

110  40  40  40  40  36  32  28  24  20  16  12  8  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

N
ew

 A
ir

cr
af

t

SRR 0 0 0 0 0 0 0 0 0 0 0 0 1 4 9 15 21 27 33 39 45 51 57 63 69 75 81 87 93 99 104 104 104 104 104 104 104 104 104 104 104 

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS 8 11 14 16 18 20 22 24 26 29 32 35 38 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 38 37 34 31 28 

LRS 6 6 7 8 9 10 11 12 14 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 15 13 11 9 7 

next MRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65  102  102  101  79  57  35  13  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 101 100 95 89 83 77 71 65 59 53 47 41 35 29 23 17 11 5 0 0 0 0  0  0  0  0  0  0  0  

HH60J  42  42  42  41  41  33  25  17  9  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH60T  0  0  0  1  1  9  17  25  33  40  40  40  40  40  39  36  32  28  24  20  16  12  8  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HU25  13  10  6  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0 0 1 3 5 7 9 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 10 9 7 5 3 1 0 0 0 0 0 

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements). 
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Appendix A 

Figure 9: CFS-1 major cutter implementation plan 
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Figure 10: CFS-1 surface acquisition spending profile 

$0.0 

$0.2 

$0.4 

$0.6 

$0.8 

$1.0 

$1.2 

$1.4 

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

20
41

20
42

20
43

20
44

20
45

20
46

20
47

20
48

20
49

20
50

 

B
ill

io
ns

 

Cutters limit NSC Acquisition OPC Acquisition 

FRC Acquisition Upgrades 3 per. Mov. Avg. (Cutters) 

Figure 11: CFS-1 total acquisition spending profile 
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Appendix A 

CFS-2: Medium NSC 

This excursion has 7 NSCs, 26 OPCs, and 62 FRCs.  It has the same 
number of major cutters as the POR, but it adds four FRCs.  It 
reaches full surface build in 2032. 

Table 29 shows the detailed CFS-2 implementation plan. Figure 12 
and figure 13 show the cutter implementations plan graphically. 
Figure 14 and figure 15 show the surface and combined acquisition 
spending profiles. 

The CFS-2 spending profile is almost identical to the POR; they dif
fer by only a few FRC and the conversion of an NSC to an OPC. 
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Table 29: CFS-2 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  6  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  6  6  5  5  4  4  3  2  2  1  0  0  0  0  

OPC  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  21  23  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  25  24  

FRC 0 1 7 13 19 25 31 37 43 49 55 61 62 62 62 62 62 62 62 62 62 62 62 62 62 62 61 55 49 43 37 31 25 19 13 7 0 0 0 0 0 

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 6 7 7 7 7 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  62  62  62  62  62  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 10 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

210 14 14 14 14 14 14 14 14 14 14 13 12 11 9 7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

110 40 40 40 40 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  101  101  101  101  101  101  101  101  101  101  101  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS 8 11 14 16 18 20 22 24 26 29 32 35 38 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 38 37 34 31 28 

LRS 6 6 7 8 9 10 11 12 14 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 15 13 11 9 7 

next MRS 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65  102  102  101  79  57  35  13  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 100 97 92 86 80 74 68 62 56 50 44 38 32 26 20 14 8 2 0 0 0 0 0 0 0 0 0 0 0 

HH60J 42 42 42 41 41 33 25 17 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH60T 0 0 0 1 1 9 17 25 33 40 40 40 40 40 39 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HU25  13  10  6  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0 0 1 3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1  0  0  0  0  0  

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements). 
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Figure 12: CFS-2 major cutter implementation plan 
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Figure 13: CFS-2 patrol cutter implementation plan 
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Appendix A 

Figure 14: CFS-2 surface acquisition spending profile 
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Figure 15: CFS-2 total acquisition spending profile 
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CFS-3: Maximum NSC 

This excursion has 9 NSCs, 23 OPCs, and 59 FRCs.  It has two fewer 
major cutters than the POR, but it adds an FRC.  It reaches full sur
face build in 2031. Table 30 shows the detailed CFS-3 implementa
tion plan. Figure 16 and figure 17 show the cutter implementations 
plan graphically. Figure 18 and figure 19 show the surface and 
combined acquisition spending profiles. 

CFS-3 places much greater demands on acquisition spending in the 
late 2010s to build the 9th NSC. Spending is comparable to POR or 
slightly lower afterward, due to the smaller overall OPC fleet. 
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Table 30: CFS-3 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  6  7  8  9  9  9  9  9  9  9  9  9  9  9  9  9 9 9 9 9 9 8 8 7 7 6 6 5 4 4 3 2 1 0 0 

OPC  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  22  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  22  21  

FRC  0  1  7  13  19  25  31  37  43  49  54  59  59  59  59  59  59  59  59  59  59  59  59  59  59  59  58  52  46  40  34  28  22  16  10  4  0  0  0  0  0  

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 6 7 8 9 9 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  59  59  59  59  59  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  10  5  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

210  14  14  14  14  14  14  14  14  14  14  13  12  11  9  7  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

110  40  40  40  40  36  32  28  24  20  16  12  8  4  0  0  0  0  0  0  0  0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  101  101  101  101  101  101  101  101  101  101  101  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS  8  11  14  16  18  20  22  24  26  29  32  35  38  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  38  37  34  31  28  

LRS  6  6  7  8  9  10  11  12  14  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  15  13  11  9  7  

next MRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65 102 102 101 79 57 35 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 100 97 92 86 80 74 68 62 56 50 44 38 32 26 20 14 8 2 0 0 0 0 0 0 0 0 0 0 0 

HH60J 42 42 42 41 41 33 25 17 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH60T 0  0  0  1  1  9  17  25  33  40  40  40  40  40  39  36  32  28  24  20  16  12  8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HU25 13 10 6 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0  0  1  3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1 0 0 0 0 0 

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements). 
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Appendix A 

Figure 16: CFS-3 major cutter implementation plan 
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Figure 17: CFS-3 patrol cutter implementation plan 
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Appendix A 

Figure 18: CFS-3 surface acquisition spending profile 
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Figure 19: CFS-3 total acquisition spending profile 
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Comparison group B 

Group B (CFS-4, 5, 6) traded the full-capability OPCs of group A for 
an equal-acquisition-cost amount of reduced-capability OPCs cor
responding to a modernized 270 (“mod-270”). CFS-4 and CFS-5 al
so traded off against equal-acquisition-cost amounts of NSCs, as per 
CFS-1 and CFS-2, making up the difference with FRCs. CFS-6 kept 
the number of NSC and FRC fixed at POR levels to reduce the 
number of variables. In all cases, if the total number of major cut
ters increased over POR levels, we added SRR to cover the extra 
flight decks. 
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Appendix A 

CFS-4: mod-270, minimum NSC 

This excursion had 5 NSCs, 41 mod-270s, and 60 FRCs. It has 13 
more major cutters than the POR, and we added 18 SRR to cover 
them. It also has 2 extra FRCs.  It reaches full surface build in 2034; 
it was not possible to build 41 OPCs by 2031 with a maximum build 
rate of 3 per year.  Table 31 shows the detailed CFS-4 implementa
tion plan. Figure 20 and figure 21 show the cutter implementation 
plans graphically. Figure 22 and figure 23 show the surface and 
combined acquisition spending profiles. 

The overall spending profile is about the same scale as the POR. 
The post-full-build lull is shorter, since it reaches full build later. 
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Table 31: CFS-4 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5 5 5 5 5 5 4 4 3 3 2 2 1 0 0 0 0 0 0 0 

OPC-mod 0  0  0  0  0  0  0  0  0  1  2  4  7  10  13  16  19  22  25  28  31  34  37  40  41  41  41  41  41  41  41  41  41  41  41  41  41  41  41  40  39  

FRC  0  1  7  13  19  25  31  37  43  49  55  60  60  60  60  60  60  60  60  60  60  60  60  60  60  60  59  53  47  41  35  29  23  17  11  5  0  0  0  0  0  

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 5 5 5 5 5 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  60  60  60  60  60  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  10  5  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

210  14  14  14  14  14  14  14  14  14  14  13  12  11  9  7  2  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

110  40  40  40  40  36  32  28  24  20  16  12  8  4  0  0  0  0  0  0  0  0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  105  111  117  119  119  119  119  119  119  119  119  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS  8  11  14  16  18  20  22  24  26  29  32  35  38  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  38  37  34  31  28  

LRS  6  6  7  8  9  10  11  12  14  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  15  13  11  9  7  

next MRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65 102 102 101 79 57 35 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 101 101 101 101 98 92 86 80 74 68 62 56 50 44 38 32 26 20 14 8 2 0 0 0 0 0 0 0 0 

HH60J 42 42 42 41 41 33 25 17 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH60T 0  0  0  1  1  9  17  25  33  40  40  40  40  40  39  36  32  28  24  20  16  12  8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HU25 13 10 6 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0  0  1  3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1 0 0 0 0 0 

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements).  “OPC-mod” is a mod-270 version of the OPC. 
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Figure 20: CFS-4 major cutter implementation plana 
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a. The “OPC” in this chart is a mod-270, not a full-capability OPC. 

Figure 21: CFS-4 patrol cutter implementation plan 
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Appendix A 

Figure 22: CFS-4 surface acquisition spending profile 
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Figure 23: CFS-4 total acquisition spending profile 
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CFS-5: mod-270, medium NSC 

This excursion had 7 NSCs, 37 mod-270s, and 58 FRCs. It has 10 
more major cutters than the POR, and we added 14 SRR to cover 
them. It reaches full surface build in 2032; it was not possible to 
reach full build by 2031 with a three-per-year build rate. Table 32 
shows the detailed CFS-5 implementation plan. Figure 24 shows the 
major cutter implementation plan graphically. The patrol cutter 
implementation plan is the same as the POR (see figure 3). 

Figure 25 and figure 26 show the surface and combined acquisition 
spending profiles. 
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Table 32: CFS-5 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  6  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  6  6  5  5  4  4  3  2  2  1  0  0  0  0  

OPC-mod 0 0 0 0  0  0  0  0  0  1  2  4  7  10  13  16  19  22  25  28  31  34  37  37  37  37  37  37  37  37  37  37  37  37  37  37  37  37  37  36  35  

FRC 0 1 7 13 19 25 31 37 43 49 55 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 57 51 45 39 33 27 21 15 9 3 0 0 0 0 0 

next NSC  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  1  2  2  3  3  4  5  5  6  7  7  7  7  

next OPC  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  

next FRC  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  58  58  58  58  58  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 10 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

210 14 14 14 14 14 14 14 14 14 14 13 12 11 9 7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

110 40 40 40 40 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  105  111  116  116  116  116  116  116  116  116  116  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS  8  11  14  16  18  20  22  24  26  29  32  35  38  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  39  38  37  34  31  28  

LRS 6 6 7 8 9 10 11 12 14 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 15 13 11 9 7 

next MRS  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65 102 102 101 79 57 35 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 101 101 101 101 95 89 83 77 71 65 59 53 47 41 35 29 23 17 11 5 0 0 0 0 0 0 0 0 0 

HH60J 42 42 42 41 41 33 25 17 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HH60T 0 0 0 1 1 9 17 25 33 40 40 40 40 40 39 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HU25 13 10 6 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0 0 1 3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1  0  0  0  0  0  

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements).  “OPC-mod” is a mod-270 version of the OPC. 
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Figure 24: CFS-5 major cutter implementation plana 
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a. The “OPC” in this chart is a mod-270, not a full-capability OPC. 

Figure 25: CFS-5 surface acquisition spending profile 
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Figure 26: CFS-5 total acquisition spending profile 
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Appendix A 

CFS-6: mod-270, POR 

This excursion has 8 NSCs, 34 mod-270s, and 58 FRCs. It has 9 more 
major cutters than the POR, and we added 12 SRR to cover them.  It 
also has 2 extra FRCs. It reaches full surface build in 2031. Table 33 
shows the detailed CFS-6 implementation plan. Figure 27 shows the 
major cutter implementation plan graphically. The patrol cutter 
implementation plan is the same as the POR (see figure 3). Figure 
28 and figure 29 show the surface and combined acquisition spend
ing profiles. 
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Table 33: CFS-6 implementation plana 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 

N
ew

 C
ut

te
rs

NSC  2  3  3  4  5  5  6  7  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  7  7  6  6  5  5  4  3  3  2  1  1  0  0  

OPC-mod 0  0  0  0  0  0  0  0  0  1  2  4  7  10  13  16  19  22  25  28  31  34  34  34  34  34  34  34  34  34  34  34  34  34  34  34  34  34  34  33  32  

FRC 0 1 7 13 19 25 31 37 43 49 55 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58 57 51 45 39 33 27 21 15 9 3 0 0 0 0 0 

next NSC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 3 3 4 5 5 6 7 7 8 8 

next OPC 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

next FRC 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  7  13  19  25  31  37  43  49  55  58  58  58  58  58  

Le
ga

cy
 C

ut
te

rs

378  12  11  11  10  8  7  6  4  3  3  2  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

282  1  1  1  1  1  1  1  1  1  1  1  1  1  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

270 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 10 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

210 14 14 14 14 14 14 14 14 14 14 13 12 11 9 7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

110 40 40 40 40 36 32 28 24 20 16 12 8 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N
ew

 A
ir

cr
af

t

SRR  0  0  0  0  0  0  0  0  0  0  0  0  1  4  9  15  21  27  33  39  45  51  57  63  69  75  81  87  93  99  105  111  113  113  113  113  113  113  113  113  113  

MRR  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  4  8  12  16  20  24  28  32  36  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  40  

MRS 8 11 14 16 18 20 22 24 26 29 32 35 38 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39 38 37 34 31 28 

LRS  6  6  7  8  9  10  11  12  14  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  15  13  11  9  7  

next MRS 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  5  8  11  

next LRS 0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  1  2  4  6  8  10  12  14  16  18  20  

UAS-CB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 2 / 2 4 / 4 5 / 5 7 / 7 9 / 9 12 / 13 15 / 16 16 / 18 17 / 20 20 / 23 22 / 26 22 / 27 22 / 28 22 / 29 22 / 30 22 / 31 22 / 32 22 / 33 22 / 34 22 / 35 22 / 36 22 / 36 22 / 37 22 / 38 22 / 39 22 / 40 22 / 41 22 / 42 22 / 43 22 / 44 

UAS-LB 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 1 / 1 1 / 1 4 / 4 7 / 7 10 / 10 11 / 11 12 / 13 12 / 13 12 / 14 12 / 14 14 / 17 15 / 19 15 / 19 15 / 20 15 / 21 15 / 21 15 / 22 15 / 22 15 / 23 15 / 24 15 / 24 15 / 25 15 / 26 15 / 26 15 / 27 15 / 28 15 / 28 15 / 29 15 / 30 15 / 30 15 / 31 15 / 31 

Le
ga

cy
 A

ir
cr

af
t 

HH65  102  102  101  79  57  35  13  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH65 SLEP 0 0 1 23 45 67 89 101 101 101 101 101 101 101 101 98 92 86 80 74 68 62 56 50 44 38 32 26 20 14 8 2 0 0 0 0 0 0 0 0 0 

HH60J  42  42  42  41  41  33  25  17  9  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HH60T  0  0  0  1  1  9  17  25  33  40  40  40  40  40  39  36  32  28  24  20  16  12  8  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HU25  13  10  6  4  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

HC130H 13 13 12 11 10 6 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HC130H SLEP 0  0  1  3  5  7  9  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  10  9  7  5  3  1  0  0  0  0  0  

a. Numbers are total acquired, including PDM spares for aircraft. For UAS, number before slash is current force mix (including PDM spares) in that year, and number after slash is 
total number acquired through that year (including attrition replacements).  “OPC-mod” is a mod-270 version of the OPC. 
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Figure 27: CFS-6 major cutter implementation plana 
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a. The “OPC” in this chart is a mod-270, not a full-capability OPC. 

Figure 28: CFS-6 surface acquisition spending profile 
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Figure 29: CFS-6 total acquisition spending profile 
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Comparison group C 

Group C (CFS-7, 8, 9) traded a number of OPCs for LCSs. We did 
not model the implementation plan for group C.  We assumed that 
any substitution of LCS for OPC would occur on an ad-hoc basis 
outside of the normal force planning and acquisition process. 
While we did not attempt to make quantitative LCS cost estimates, 
we note that our initial survey showed acquisition costs for LCS 
roughly 50 percent higher than for a full capability OPC. We feel it 
is safe to say that LCS will not be cheaper to acquire than the objec
tive OPC. 

Total ownership cost 

Total ownership cost (TOC) was not a constraint for this study. 
However, TOC provides an additional point of comparison among 
the excursions. We used a cost model developed for FMA2 to esti
mate TOC for each excursion.  The cost model uses a Monte Carlo 
approach, sampling the cost distributions randomly and summing 
TOC over each implementation plan. We ran the model 1,000 times 
for each excursion and calculated the average TOC, as well as the 
size of the probability band that captured 90 percent of the results. 
Table 34 shows the results.  

Table 34: TOC by excursion, 2011-2050 ($Millions, FY09) 

90% upper 90% lower 
Excursion Average TOC bound bound 

POR 134,714 142,748 127,854 

CFS-1 132,729 140,396 125,751 

CFS-2 134,191 141,736 127,426 

CFS-3 136,043 143,965 128,918 

CFS-4 134,921 145,020 127,009 

CFS-5 136,673 145,982 128,865 

CFS-6 137,050 146,201 129,433 

We further break out TOC into “AC&I” and “OE.” AC&I (acquisi
tion, construction & improvement) includes acquisition and pro
curement, mid-life/overhaul, post-refit training, infrastructure, and 
disposal; see table 35.  OE (operating expenses) covers fuel, per
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sonnel, O- and D-level maintenance, facility operations, and other 
operations. Figure 30 shows our results graphically 

Table 35: AC&I by excursion, 2011-2050 ($Millions, FY09) 

90% lower 90% upper 
Excursion Average AC&I bound bound 

POR 41,452 44,373 38,904

 CFS-1 39,474 42,292 36,851

 CFS-2 40,906 43,642 38,399

 CFS-3 42,319 45,175 39,697

 CFS-4 38,711 41,708 36,224

 CFS-5 39,993 42,773 37,527

 CFS-6 40,530 43,262 38,140 

Figure 30: TOC by excursion, 2011-2050 ($Billions, FY09) a 

137.0134.7 132.7 134.2 136.0 134.9 136.7 

38.741.5 39.5 40.9 42.3 40.540.0 

96.596.796.2
93.793.393.393.3 

POR CFS-1 CFS-2 CFS-3 CFS-4 CFS-5 CFS-6 

$ 
B

ill
io

ns
 (

FY
09

) 

TOC AC&I OE 

a. 	 Error bars represent 90% probability bands. 

The patterns in our results are consistent with expectations: 

	 Within comparison groups, excursions with a higher propor
tion of OPCs have lower TOC. Acquisition and operating 
costs per hull are lower for OPC than for NSC. 
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	 Between comparison groups, group B has slightly higher 
TOC than group A. Although its total AC&I cost is slightly 
lower (due mainly to lower mid-life/upgrade costs for mod
270 than OPC), this is offset by higher OE. The higher OE is 
a result of higher personnel costs: mod-270 and OPC have 
the same per-cutter crewing cost, and group B has more 
crews for its higher total number of cutters. 

	 No totals differ by more than 5 percent, which is within the 
90-percent probability bounds on our cost estimates. The 
range of acquisition-cost-neutral trades in this study will not 
markedly alter long-term fleet TOC. 

Note that we did not look at the impact on training infrastructure 
and sea-shore rotation that could come from a large increase in the 
total demand for cutter crew.  Comparison group A has a variation 
of less than 5 percent from POR levels in total major cutter crewing. 
Comparison group B would increase total major cutter crewing 25 
to 35 percent over POR levels—cost and organizational impacts 
beyond the crews, themselves, could be significant, but they are 
beyond the scope of this study. 
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Appendix B: Major cutter effective availability 
This appendix describes our tool for characterizing major cutter ef
fective availability. We start with an analysis of how often each major 
cutter will be non-mission-capable because of high seas.  We com
bine this with an estimate of the effective presence that each cutter 
provides in its operating areas after we factor out transit time and 
mid-patrol breaks. 

Major cutter characteristics 

Most major cutter missions require deployment of a boat and/or a 
helicopter to conduct the final prosecution, for example, to deliver 
a boarding team to a suspect vessel, or to rescue a distressed mari
ner. An important characteristic of a major cutter class is the high
est sea state in which it can safely operate boats and helicopters. 
This is a fundamental limit on the cutter’s ability to perform its mis
sions. Table 36 shows sea state limits and scheduling parameters for 
the major cutter classes we consider in this study. 

Table 36: Major cutter operating limits 

Parameter NSC OPC ORD Mod-270 LCS 
Range (n.mi.) 12,000 9,000 ~6,000 4,500
 

Endurance (days) 60 45 45 21
 

Launch parameters, signifi- Boat – 4 Boat – 4 Boat – ~2.5 Boat – 2.1 
cant wave height (m) Aircraft – 4 Aircraft – 4 Aircraft – ~2.5 Aircraft – 3.7 

Patrol length/break interval 90/21 60/14 60/14 60/5 
(days/days) 

Regional mission demand 

To judge the impact of sea states on operations, we must estimate 
what fraction of major cutter operations takes place where and then 
further determine the distribution of sea states in each operating 
area. Here, we summarize USCG presence requirements by geo
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graphic region: Northeast, Southeast, Pacific Coast, Western Pacific, 
and Alaska. Each of these regions varies in total presence require
ments and percentage of the core USCG mission sets performed. 
We took this distribution from the USCG CONOPS developed for 
FMA. 

Figure 31 through figure 35 show major cutter presence require
ments by operating area, as well as the number of the National 
Oceanographic and Atmospheric Administration (NOAA) data 
buoy (or buoys) whose data we used to characterize that area. 

Figure 31: Northeast cutter presence 
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Figure 32: Southeast major cutter presence 

Figure 33: West coast major cutter presence 
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Figure 34: Central Pacific major cutter presence 

Figure 35: Alaska major cutter presence 
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There is also a USCG presence requirement of 2.0 for Defense Op
erations (DEFOPS) that we do not consider here.  In DEFOPS the 
Coast Guard provides assets to regional combatant commanders to 
support the national military strategy.  There is too much variability 
in the locations to make a general statement on how likely these 
surface ships would be able to perform their missions due to sea 
state for DEFOPS. 

Sea state data 

We used buoy data from the National Oceanic and Atmospheric 
Administration’s (NOAA) National Data Buoy Center. The amount 
of data available at each location varied with respect to collection 
period, measurement frequency, and quality. Large storms could 
wipe out months of data.  

Buoy data contain many measurements, such as wind direction, 
wind speed, sea surface temperature, etc.  The measurement of im
portance for this study was significant wave height, which is the cal
culated average height, measured in meters, of the highest one-
third of all the waves during a 20-minute sampling period.  We 
binned the data according to the month of the year, compiling the 
same months from each year for consistency. 

To determine the percentage of time that a major cutter was within 
boat or aircraft launch parameters, we calculated the cumulative 
distribution function up to the launch parameter limit using the 
Rayleigh distribution, which best describes the distribution of signif
icant wave heights in the areas of USCG demand.  Figure 36 shows 
an example of the results. 
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Figure 36: Example percentage of time cutter is within launch limits 

Launch-limit impact on operational availability 

In determining the presence that could be met by each cutter op
tion in each USCG demand area, we used the analysis above to de
termine how many days in each month the cutter could provide 
presence. We then summed up the total days of presence met and 
divided by the total presence required for each demand region.  For 
a fractional presence requirement, we assumed that demand was 
randomly distributed across an entire year. This method neglects 
that some areas specifically refer to presence only during winter 
months; we treat all fractional requirements as randomly distributed 
across the year. This means that our analysis tends to overestimate 
asset performance somewhat, more so for assets that have more re
strictive sea-state. 

Table 37 shows the results for the operating areas we identified ear
lier in the section.  The missions listed are the predominant ones in 
each area. Areas may be multi-mission; for instance, the Caribbean 
AMIO OpAreas also have substantial CD activity. 
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Table 37: Percentage of time within boat/helo launch limits, by operating area and cutter type 

Presence NSC OPC Mod-270 LCS
Operating Area	 Missionrequirement 	 (%) (%) (%) (%) 

Northeast Offshore South 0.5 LMR 93 93 71 60 

Georges Banks 1.0 LMR 92 92 71 60 

Offshore North 0.25 LMR 90 90 68 57 

Southeast	 Gulf of Mexico 0.5 LMR 100 100 96 91 

Yucatan Pass 0.5 AMIO 100 100 94 88 

Bahamas 1.0 AMIO 100 100 100 100 

Greater Antilles 1.0 AMIO 96 96 76 64 

Deep Caribbean E 1.0 CD 99 99 83 72 

Deep Caribbean W 2.0 CD 97 97 77 65 

Windward Pass 1.0 AMIO 97 97 77 65 

Eastern Pacific 3.0 CD 100 100 100 99 

West California 1.0 AMIO, CD 92 92 65 53 
Coast Northwest	 0.5 LMR 79 79 52 41 

Pacific Hawaii 0.5 LMR 87 87 59 47 

Central Pacific 1.0 LMR 96 96 72 60 

Alaska 	 E Gulf of Alaska 0.5 LMR 78 78 49 39 

E Bering Sea 1.0 LMR 85 85 62 52 

W Bering Sea 1.0 LMR 82 82 57 47 

Finally, we combine the area-specific, launch-capable rate above 
with the presence demands we identified earlier to produce overall 
and regional weighted averages.  This calculation shows how often 
each asset type will be mission capable while it is on station in a par
ticular region, assuming its operations are distributed across appli
cable operating areas in accordance with their relative presence 
demands (for example, the “Central Pacific” area with 1.0 presence 
gets weighted twice as much as the “Hawaii” area with 0.5 presence). 
In other words, it is a rough measure of the percentage of time an 
asset type is suitable to satisfy USCG mission demand in each OpA
rea. Table 38 shows the results. 
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Table 38: Time within launch limit by cutter type and CGMOES region 

Region NSC (%) OPC (%) Mod-270 (%) LCS (%) 
Northeast 92 92 71 60 

Southeast 98 98 84 74 

West 95 95 82 76 

Alaska 82 82 57 47 

6
There is a substantial difference among assets and regions in the 
impact of sea state.  The NSC and OPC have the highest availability, 
managing better than 80 percent, even in Alaska.  By contrast, the 
mod-270 and LCS have limited applicability outside of the southeast 
and west, especially in Alaska.  This is partly why our fleet excursions 
for LCS (CFS-7 through 9) used LCS only in the Southeast, and why 
the mod-270 excursions (CFS-4 through 6) focused its employment 
in the Southeast and West. 

From effective presence to effective availability 

References [1] and [10] developed factors to account for the effec
tive amount of time-on-station a cutter is able to provide during a 
given patrol.  For instance, on a 60-day AMIO patrol in the South
east, an OPC might spend 4 days (round trip) transiting to and 
from its home port to its patrol area, 6 days (round trip) transiting 
to and from a port in theater for mid-patrol breaks (MPB) or brief 
stops for fuel (BSF), and 8 days on MPB. That leaves 42 days of ac
tual time on station in its patrol area, for an effective presence of 
42/60 = 70 percent of its patrol.  Note that “effective presence” is 
defined as time in the patrol area for CD and AMIO and as time 
under way while in theater for LMR.  If the above example were an 
LMR patrol instead of AMIO, the 6 days of transit to and from MPB 
would also count as effective presence, making its fraction of effec
tive presence 48/60 = 80 percent [10].  

6
 The CGMOES region definitions are slightly different from the region 
definitions in the figures. They combine “West Coast” and “Pacific” from 
Table 37 with the Pacific areas of “Southeast” into a single “West” re
gion. The Eastern Pacific DRUG OpAreas are in the “West.” 
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Table 39 shows the effective presence factors for each OpArea for 
four different patrol schedules [11].  They differ depending on the 
schedule: NSC uses a 90-day patrol, with 21 days between MPB or 
brief stops for fuel (BSF); OPC and mod-270 use a 60-day patrol, 
with 14 days between MPB/BSF; LCS uses a 60-day patrol, with 5 
days between BSF. Note that while USCG CONOPS is to use 60/14 
for OPC, the ORD-OPC would have enough fuel to support a 60/21 
schedule. Mod-270 can support only a 60/14 schedule. 

Table 39: Effective presence factors by patrol length and OpArea 

OpArea 90 / 21a (%) 60 / 21 (%) 60 / 14 (%) 60 / 5 (%) 

All Northeast 84 83 82 n/a 

Gulf of Mexico 82 80 80 47 

Northern Caribbean 76 73 70 47 

Deep Caribbean 61 55 48 14 

Eastern Pacific 52 43 35 n/a 

Northwest 83 82 92 n/a 

California 73 72 67 n/a 

Hawaii 83 82 82 n/a 

Central Pacific 70 63 62 n/a 

Alaska-out of region n/a n/a n/a n/a 

Alaska-local 83 73 73 n/a 
a. Total patrol length (days) before slash, interval between MPB (days) after slash. 

We chose the effective presence factors by the predominant mission 
for each OpArea, counting time on station for CD and AMIO areas 
(Caribbean, Eastern Pacific, California) and all time under way in 
theater for LMR areas (all others).  Combining these with our avail
ability factors from Table 37 gives us the factor for effective availa
bility. In other words, this is an estimate that indicates how often a 
major cutter is both in position to perform its mission (present) and 
within sea state limits to be able to execute its mission.  Table 40 
shows the factors by OpArea. We list an “OPC-21” with a 60/21 pa
trol schedule as well as an “OPC-14” with a 60/14 patrol schedule. 
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Table 40: Percentage of time major cutter is present and availablea 

OpArea OPC-21 OPC-14 Mod-270
NSC (%) LCS (%) (%) (%) (%) 

All Northeast 77 76 76 58 

Gulf of Mexico 74 72 69 60 43 

N. Caribbean 81 79 79 77 34 

Deep Caribbean 60 54 47 46 9 

Eastern Pacific 52 43 35 35 

Northwest 66 65 65 42 

California 67 66 61 43 

Hawaii 66 62 62 42 

Central Pacific 52 44 38 25 

AK-Out of Region 73 71 71 48 

Alaska-local 67 61 59 44 
a. NSC patrol is 90/21; OPC-21 is 60/21; OPC-14, Mod-270 are 60/14; LCS is 60/5. 

As with table 38, we can use this to construct an average regional 
and total effective availability for each major cutter type, using the 
presence requirements for each region.  Table 41 shows the results. 

Table 41: Average effective availability, by region and cutter type 

NSC OPC-21 OPC-14 Mod-270Region LCS (%) 90/21 (%) (%) (%) (%) 
Northeast 77 76 76 58 

Southeast 69 60 54 51 25 

West 60 53 49 39 

Alaska 58 54 50 34 

Total 65 60 56 47 

Finally, we can combine this with our assumed 210 operational days 
per year per major cutter to generate a measure of relative effective 
availability for all of the excursions we consider. We do not apply ef
fective availability factors to DEFOPS mission demand. After we cal
culate raw availability, we subtract the availability of cutters assigned 
to DEFOPS, then we apply our effective availability factors to the 
remainder, and finally we add back the raw availability of the 
DEFOPS cutters to arrive at total effective availability. Table 42 
shows the results. 
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Table 42: Relative effective availability, by excursion 

Excursion/ Raw availability Raw availability Effective availability 
Group per year relative to POR relative to POR 
POR 6,930 100 100 

CFS-1/A 7,350 106 104 

CFS-2/A 6,930 100 100 

CFS-3/A 6,720 97 98 

CFS-4/B 9,870 142 116 

CFS-5/B 9,240 133 113 

CFS-6/B 8,820 127 109 

CFS-7/C 6,300 100 95 

CFS-8/C 5,670 100 91 

CFS-9/C 5,040 100 86 

Group C shows sharply decreasing effective availability as more LCSs 
replace OPCs—their short time under way between BSF hinders 
their on-station time. Group B shows a large increase over POR in 
raw underway time, but the gap in effective availability is much 
smaller. Mod-270’s lower sea-state capability reduces some of the 
benefit of a larger fleet size.  Within group A, variation is small. 
Now, consider OpEff. Table 43 shows major cutter prosecutions 
versus effective presence. (We dropped group C from the rest of 
this analysis because of its performance trends relative to POR— 
each LCS added further reduces availability.) 

Table 43: Major cutter effective presence and prosecutions, by OpArea and excursion 

OpArea POR CFS-1 CFS-2 CFS-3 CFS-4 CFS-5 CFS-6 
Effective availability 

100 104 100 98 116 113 109
relative to POR 

Major cutter prosecu
100 109 98 90 115 104 100

tions relative to POR 

OpEff scales roughly with effective availability. OpEff does not scale 
linearly and possibly not even directly with effective availability; we 
assume that all effective availability is equivalent (that is, a mod-270 
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performs like an NSC if it’s on station and within its launch limits). 
Consider CFS-6: it has higher availability than POR, but about the 
same number of major cutter prosecutions (that is, mod-270 seems 
to be somewhat less efficient than OPC, even after correcting for its 
lower sea-state capability). Also, comparisons of total effective avail
ability can be misleading if the assignment patterns of the different 
excursions are drastically different. Again, consider CFS-6: it has 
improvement in CD and AMIO over POR out of proportion to its 
increase in effective availability, largely because its availability is 
concentrated in the Southeast and Eastern Pacific, while other re
gions have reduced availability compared to POR.  

Finally, the average transit factors we assume in the effective pres
ence calculations will not reflect the detailed patrol assignments 
and OpAreas in CGMOES. We explored this by making large 
changes to the weighting assigned to different OpAreas, reflecting a 
doubling of each mission and a halving of all other missions. We 
made the same changes to regional weightings, doubling demand 
for one region and halving it for the others. Relative effective avail
ability did not vary by more than 1 percent; this measure does not 
provide the fidelity and discrimination into individual missions that 
CGMOES does. Given these caveats, effective availability is useful as 
a first-cut comparison tool of system-level capability—especially if we 
have CGMOES outputs as points of comparison. 
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Appendix C: Effective availability excursions 
Effective availability does not replace detailed OpEff modeling, but 
it offers a rough comparison of possible fleet excursions that we did 
not consider in detail in this study.  We consider three new sets of 
excursions based on a different OPC CONOPS, a different OPC, 
and updated NSC costs. 

What if OPC had a more efficient CONOPS? 

We mentioned above that the OPC CONOPS calls for 60-day patrols 
with 14 days between MPB/BSF. The objective-level OPC, per the 
ORD, should be capable of patrolling for 21 days between 
MPB/BSF. We recomputed effective availability for group A on the 
assumption of a 60/21 patrol schedule for OPC.  Table 44 shows the 
results. The original POR is listed as “POR,” while the modified 
group A excursions with 60/21 schedules are listed with the suffix “
21.”  We did not change the number or mix of major cutters. 

Table 44: Impact of modifying OPC patrol schedule 

POR POR-21 CFS-1-21 CFS-2-21 CFS-3-21 

100 105 110 105 102 

Each modified-schedule excursion (including the modified-
schedule POR) has increased its effective availability by about 5 per
cent relative to the current-CONOPS POR.  This change to 
CONOPS should not incur additional operating cost because total 
time spent under way remains the same. Instead, there are fewer 
transits to and from breaks (since they will occur less often) and 
more time spent in the OpArea on patrol. 
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What is the impact of a “mid-capability” OPC? 

The OPC ORD lists “threshold” (minimum acceptable) and “objec
tive” (desired) values for many of its requirements. We based our 
analysis on an OPC with capability at the objective level. In our dis
cussions with CG-7 and CG-9 to update our OPC cost estimates, they 
shared preliminary costing for an OPC with capability between the 
objective and threshold ORD characteristics.  The primary capabili
ty differences were a lower top speed (23 kts instead of 25.3 kts) and 
a reduced weapon and electronics suite.  Importantly, it would re
tain all of the objective OPC’s sea state capability and air and boat 
facilities, as well as nearly all of its range (reduced from 9,500 n.mi. 
to 9,200 n.mi.). This “mid-capability” OPC would be essentially 
identical to the objective OPC at the level of detail that CGMOES 
models.  The mid-capability OPC is roughly estimated to cost about 
10-percent less than an objective OPC.  Table 45 shows the impact 
on group A of using $315,000,000 (FY09) as the cost for OPC.  We 
use the suffix “-M” to mark mid-capability OPC excursions. 

Table 45: Group A, modified to reflect $315M OPC 

POR CFS-1-M CFS-2-M CFS-3-M 
NSC 8 5 7 9 

OPC (mid-capability) 25 30 26 23 

FRC 58 60 62 59 

Extra helo 3 

Total major cutters 33 35 33 32 

Total acquisition cost vs. 0 -26.4 -27.8 +29.3 
POR ($M, FY09) 

Change from $350M OPC  +2 FRC None None 
excursion

The impact on Group A is minimal: the cost difference is not large 
enough to allow additional OPC acquisition, but it does allow for 
two extra FRCs in the minimum-NSC excursion (CFS-1-T).  Table 46 
shows the impact of a mid-capability OPC on group B.  Although 
group B is still using the $245M mod-270, its force mix excursions 
will have fewer of them, since the POR with a mid-capability OPC 
costs less than the POR with an objective OPC. 
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Table 46: Group B, modified to reflect $315M OPC 

POR CFS-4-M CFS-5-M CFS-6-M 
NSC 8 5 7 8 

OPC (mid-capability) 25 0 0 0 

Mod-270 0 38 33 31 

FRC 58 59 61 58 

Extra helo 14 10 8 

Total major cutters 33 43 40 39 

Total acquisition cost vs. 0 -9.7 3.9 -120 
POR ($M, FY09) 

Change from $350M OPC -3 Mod-270,     -4 Mod-270,     -3 Mod-270,     
excursion -1 FRC, -4 helo -1 FRC, -4 helo -4 helo 

This is a substantial change; each member of group B loses roughly 
10 percent of its Mod-270 in the tradeoff against the less expensive, 
mid-capability OPC.  This will change the relative effective availabili
ty between group B and POR; group A’s effective availability will be 
unchanged, since the characteristics that impact effective availability 
do not change in the move from an objective OPC to a mid-
capability OPC. See Table 47. 

Table 47: Major cutter effective presence by excursion, $315M OPC 

POR CFS-1-M CFS-2-M CFS-3-M CFS-4-M CFS-5-M CFS-6-M 
Effective availability 
relative to POR 

100 104 100 98 109 104 102 

This change puts the effective availability of group B much closer to 
POR. Even CFS-4-M now has only as much effective availability as  
CFS-6. Recalling that CFS-6 had about the same number of system-
level major cutter prosecutions as POR, it is possible that adjusting 
group B to reflect a mid-capability OPC will put its overall OpEff 
close to that of the POR. Note that it may still exceed POR OpEff in 
some missions and regions, depending on the detailed force lay 
down. 
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What if we update the NSC acquisition cost? 

As we mentioned earlier, we got an updated NSC cost of $622M too 
late to incorporate it in our excursions.  When we use this NSC cost 
figure to develop groups A and B, we generate the excursions in 
Table 48 and Table 49. We used the suffix “-U” to mark excursions 
with updated NSC cost.  This is with objective OPC cost ($350M). 

Table 48: Group A, modified to reflect $662M NSC 

POR CFS-1-U CFS-2-U CFS-3-U 
NSC (updated cost) 8 5 7 9 

OPC (objective) 25 30 27 23 

FRC 58 61 58 59 

Extra helo 0 3 0 0 

Total major cutters 33 35 34 31 

Total acquisition cost vs. 0 +13.9 +38 -1.3 
POR ($M, FY09) 

Change from $596M NSC +1 FRC +1 OPC, None 
cost excursions -4 FRC 

Table 49: Group B, modified to reflect $662M NSC 

POR CFS-4-U CFS-5-U CFS-6-U 
NSC (updated cost) 8 5 7 8 

OPC (objective) 25 0 0 0 

Mod-270 0 42 37 34 

FRC 58 59 59 58 

Extra Helo 0 19 14 12 

Total Major Cutters 33 47 44 43 

Total acquisition cost vs. 0 -2.7 16.3 -180 
POR ($M, FY09) 

Change from $596M NSC +1 Mod-270, +1 +1 FRC None 
cost excursions Helo, -1 FRC 

Table 50 shows the relative operational availability of these force ex
cursions (POR is not affected by this change), which is essentially 
the same as for the excursions with the original NSC cost. 

Table 50: Major cutter effective presence by excursion, $662M NSC 

POR CFS-1-M CFS-2-M CFS-3-M CFS-4-M CFS-5-M CFS-6-M 
Effective availability 

100 104 102 98 118 113 109
relative to POR 
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What if we incorporate more than one change? 

We wanted to assess the impact of simultaneously updating the NSC 
cost to $622M and using the $315M mid-capability OPC. This re
flects an intermediate tradeoff between the objective OPC and mod
270 capability.  Table 51 shows group A with these assumptions. 

Table 51: Group A, modified to reflect $662M NSC, $315M OPC 

POR CFS-1-MU CFS-2-MU CFS-3-MU 
NSC (updated cost) 8 5 7 9 

OPC (mid-capability) 25 31 27 23 

FRC 58 58 58 58 

Extra helo 0 4 0 0 

Total major cutters 33 36 34 32 

Total acquisition cost vs. 
POR ($M, FY09) 

0 -16 +8 +32 

Change from baseline ex
cursions 

+1 OPC, 
+1 helo 

+1 OPC, 
-4 FRC 

-1 FRC 

The combination of a less-expensive OPC and a higher NSC cost es
timate allows the acquisition of an additional OPC in the minimum- 
and medium-NSC excursions (CFS-1-MU and CFS-2-MU). Table 52 
shows group B with these assumptions. 

Table 52: Group B, modified to reflect $662M NSC, $315M OPC 

POR CFS-4-MU CFS-5-MU CFS-6-MU 
NSC (updated cost) 8 5 7 8 

OPC (mid-capability) 25 0 0 0 

Mod-270 0 39 34 31 

FRC 58 58 58 58 

Extra helo 15 11 8 

Total major cutters 33 44 41 39 

Total acquisition cost vs. 0 -6 +13 -180 
POR ($M, FY09) 

Change from baseline ex -2 Mod-270,     -3 Mod-270,     -3 Mod-270,     
cursions -3 helo, -2 FRC -3 Helo -4 helo 

The lower-cost OPC more than offsets the increased NSC cost esti
mate for group B, removing two or three mod-270s from the mini
mum- and medium-NSC excursions (CFS-4-MU and CFS-5-MU). 
Table 53 shows the impact of those updates on effective availability. 
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Table 53: Major cutter effective presence by excursion, $662M NSC, $315M OPC 

POR 
CFS-1-UM 
(min NSC) 

CFS-2-UM 
(med NSC) 

CFS-3-UM 
(max NSC) 

CFS-4-UM 
(min NSC) 

CFS-5-UM 
(med NSC) 

CFS-6-UM 
(POR NSC) 

Effective availa
bility relative to 100 107 105 98 111 106 102 
POR 

After adjusting excursions for updated NSC and OPC costs, the rela
tive effective availability advantage of group B over the POR and 
group A almost disappears. Between excursions with the same 
number of NSC, group B has an advantage of only 4 percent or less. 
Recall from Table 43 that group B seems to need about 10 percent 
more effective availability to match group A in overall major cutter 
prosecutions. Group B may still perform better than POR or Group 
A in specific missions and regions, but it will likely be worse in other 
missions and regions. 

Updated costs with an efficient OPC schedule 

The mid-capability OPC has only slightly less range than the objec
tive OPC. It may be possible to use a 60/21 patrol CONOPS for it, as 
well. Combining this with the force mixes of Table 51 and Table 52 
yields the effective availability that we show in Table 54. The 60/21 
schedule applies to the POR, too.  However, we compare all excur
sions to the baseline POR. 

Table 54: Major cutter effective presence by excursion, $662M NSC, $315M OPC, 60/21 OPC 

CFS-1-UM-21 CFS-2-UM-21 CFS-3-UM-21 CFS-4-UM CFS-5-UM CFS-6-UM 
POR POR-21 (min NSC) (med NSC) (max NSC) (min NSC) (med NSC) (POR NSC) 

100 105 113 110 102 111 106 102 

With all of these changes, group A’s effective availability is greater 
than group B’s, making it likely that group A will have better overall 
OpEff. The previous caveats regarding individual missions and re
gions apply. 
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Appendix D: Overview of related studies 
In this appendix we summarize some other force-planning studies 
that have addressed the future USCG air and offshore surface fleet. 
We note their broad conclusions and where their scope or assump
tions are different from this study.  We also review a selection of re
ports from the Government Accountability Office (GAO) and 
Congressional Research Service (CRS) which review current USCG 
recapitalization efforts. We close with a brief discussion of how this 
study differs from the other studies. 

2000 CNA study 

This study for the USCG Deepwater Sponsors’ Representative (G
OCD) looked broadly at whether current USCG assets were suffi
cient to meet future mission demand.  A model of mission demand 
in terms of specific geographic areas requiring proactive USCG 
presence was developed, which used the size and location of each 
operating area to determine the number and type of assets needed 
to patrol it.  It found that projected mission demand far outstripped 
projected asset availability, especially given the age and impending 
retirement of much of the fleet. Table 55 shows the asset levels it 
recommended to meet all potential mission demand. 

Table 55: Mission demand, 2000 CNA Study 

WHEC WMEC WPB HC-130 HU-25 Helicopter 
48 33 164 38 25 238 

In this study, cost was not constrained, and mission demand was not 
prioritized. Low-priority patrol areas got the same level of asset 
presence as high-priority areas. Allocation of resources to remote 
areas of the noncontiguous U.S. Exclusive Economic Zone (EEZ) 
accounted for roughly half of the WHEC demand [12]. 
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2002 CNA study 

This 2002 study for the USCG Deepwater Sponsors’ Representative 
(G-OCD) addressed mission demands that arose after the develop
ment of the 1998 Deepwater mission demand baseline. It started 
with the assumption that the POR (8 NSC, 25 OPC, 58 FRC) was 
sufficient to meet the 1998 level of mission demand (accepting that 
this was likely to be an invalid assumption) and then looked at the 
impact of new or emerging post-1998 missions.  Conducted in the 
immediate post-9/11 era, it paid particular attention to the then-
new PWCS mission, assuming a high level of demand for it.  It con
cluded that the USCG fleet would need roughly 25 percent more 
aircraft and 50 percent more cutters over the POR to meet new mis
sion demand.  Table 56 shows the force levels it found to meet the 
total mission demand [12], [14]. 

Table 56: 2002 CNA study force levels 

"Expected" Asset Proposed IDS "High" Total "Low" Total Total 
NSC 8 27 12 17 

OPC 25 46 29 35 

FRC 58 88 61 69 

Total Surface Ships 91 161 102 121 

LRS 6 7 6 7 

MRS 35 49 38 41 

MRR 34 38 34 35 

SRR 93 140 101 114 

HAEUAV (UAS-LB) 7 15 9 11 

VUAV (UAS-CB) 69 148 85 107 

Total Aircraft 244 398 273 315 

In this study, cost was not constrained, and the then-current Deep-
water system CONOPS, which called for high levels of cutter-based 
UAV activity was used.  The UAS-LB used was a Global-Hawk
equivalent, not the Predator-B-equivalent now under consideration. 
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2003 RAND study 

The objective in this study, done for the Deepwater program, was to 
determine whether the USCG could accelerate its Deepwater acqui
sition, as well as whether the POR could meet the expected level of 
USCG mission demand. It focused largely on the industrial base is
sue of accelerating the acquisition, relying primarily on earlier CNA 
studies to assess aggregate surface mission demand.  Air asset usage 
was heavily influenced by PWCS, under the assumption of high de
mand for that mission. Table 57 shows the force levels calculated to 
be required to meet a “100%” level of mission demand, and a “60%” 
level that reflected reduced attention to lower-priority areas. 

Table 57: 2003 RAND study force levels 

Original Traditional mis-
Emerging missions Total (100% Total (60%Assets Deepwater sions (RAND (CNA estimate) presence) presence)plan estimate) 

NSC 8 35 9 44 26 

OPC 25 36 10 46 28 

FRC 58 79 11 90 54 

Total Surface Ships 91 150 30 180 108 

LRS (HC-130) 6 6 0 6 ? 

MPA (HU-25) 35 29 6 35 24 

VRS (H-60) 34 32 1 33 33 

MCH (H-65) 93 118 21 139 112 

HAEUAV (UAS-LB) 7 21 4 25 13 

VUAV (UAS-CB) 69 85 38 123 75 

Total Aircraft 244 291 70 361 257 

In this study cost was not constrained.  The study concluded that it 
was possible to accelerate the Deepwater acquisition, but that the 
POR would not be sufficient to meet traditional and emerging 
USCG missions. In this study, it was estimated that it would take a 
rough doubling of the surface fleet and a 50-percent increase in the 
air fleet to meet all new and existing mission demand.  However, 
the “60%” demand level roughly corresponded to the POR with a 
few extra major cutters. Like the earlier CNA studies, it assumed a 
Global-Hawk-like UAS-LB and high UAS-CB utilization. 
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2003 Deepwater Performance Gap Analysis (PGA) 


The 2003 PGA was a USCG effort to address concerns that the POR 
would be insufficient to meet USCG mission demand.  It looked at 
both individual asset-level performance (capability) and the total 
level of assets in Deepwater (capacity).  In the capability half of the 
PGA, subject matter experts (SME) determined the specific asset-
level performance requirements that flowed down from USCG mis
sion requirements.  In the capacity half, SMEs and contractors 
worked together to build force-level requirements using a series of 
different force planning approaches based on geographic presence, 
mission requirements, and historical extrapolation.  Three levels of 
potential mission demand were considered: 

	 PGA-1: Replace legacy capability and add assets for PWCS and 
airborne use of force (AUF) 

	 PGA-2: PGA-1 plus additional surveillance assets to improve 
Maritime Domain Awareness (MDA), additional aircraft to 
perform Air Intercept, and extra major cutters for a 2.0 pres
ence in the Bering Sea. 

	 PGA-3: PGA-2 plus sufficient assets to meet the then
Commandant’s “Bold Goals” for mission performance. 

Note that only the last of these is performance-based or related to a 
specific level of mission demand (PGA-1 sought to provide the same 
capability as the legacy fleet, not satisfy legacy mission demand). 
PGA also considers a series of distinct “add-on” mission demands: 

	 USCG as national patrol boat provider 

	 USCG support for major wars or lesser contingencies 

	 USCG enforcement of international fishery areas 

	 USCG backfill for loss of DOD support to the CD mission. 

Table 58 shows the PGA force levels. 
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Table 58: PGA force levels 

PGA-1 PGA-2 PGA-3 PB War Int’l fish CD fill 
NSC 11 14 25 3 4 2 

OPC 30 30 40 2 4 6 

FRC 60 60 127 10 3 6 

LRS 23 26 64 6 5 

MRS 35 58 135 4 

MRR 43 53 158 1 

SRR 76 102 112 21 3 8 

HAEUAV 3 3 8 1 1 

VUAV 50 53 84 6 8 10 

In this effort, cost was not constrained.  High levels of mission de
mand for PWCS, a Global-Hawk-like UAS-LB and a high utilization 
of UAS-CB  were assumed.  PGA’s primary findings were that the  
POR was insufficient for USCG mission demand and that the Deep-
water system performance specification needed detailed, asset-level 
requirements [16]. 

2009 Fleet Mix Analysis (FMA) 

The FMA built on the PGA process. In it, a zero-based fleet re
quirement using updated mission performance goals was created. 
The FMA focused on 2025 mission demands. A set of excursions 
were constructed, ranging from the POR to a fleet sized to satisfy 
the full 2025 mission demand (FMA 4 below).  A series of interme
diate fleets between these extremes filled unsatisfied mission de
mand from the POR in order of risk, where risk was determined by 
the Maritime Safety Risk Assessment Model (MSRAM). Table 59 
shows the FMA force mixes. 
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Table 59: FMA force levels 

FMA 1 (reduces FMA 2 (FMA 1 FMA 3 (FMA 2 + FMA 4 (FMA 3 
Asset POR very high risks) + high risks) medium risks) + low risks) 

NSC 8 9 9 9 9 
OPC 25 32 43 50 57 
FRC 58 63 75 80 91 
Total Surface Ships 91 104 127 139 157 
HC-130 22 32 35 44 44 
HC-144A 36 37 38 40 65 
H-60 42 80 86 99 106 
H-65 102 140 159 188 223 
UAS-LB 4 19 21 21 22 
UAS-CB 42 15 19 19 19 
Total Aircraft 202 323 358 411 479 

Unlike earlier studies, in the FMA a Predator-B-like UAS was used 
and cutter-based UAS was de-emphasizing.  USCG experience with 
PWCS was incorporated, with that mission being a less prominent 
consumer of Deepwater assets than in previous studies. While costs 
were not constrained, cost analysis was added to the PGA process. 
Rough-order-of-magnitude TOC estimates were made for each fleet 
excursion constructed, allowing comparison of relative cost-
effectiveness. Overall, it was found that future offshore and aviation 
asset requirements were much greater than stated in the 2004 Mis
sion Needs Statement (MNS) update. An OpEff analysis of the dif
ferent fleet mixes using CGMOES was also performing, which 
showed that the POR is a significant improvement over the legacy 
fleet, but it is constrained by the number of prosecution assets and 
will not meet all future mission requirements [1]. 

2010 FMA, phase 2 (FMA2) 

FMA2 is a cost-constrained follow-on to FMA, and it is still ongoing 
as of this writing. We have reviewed its draft results. Information 
from FMA2 and this study was regularly shared and was based on 
common assumptions and analytical approaches. 

In FMA2 they began with a refined version of the objective (full
capability) force mix from FMA, then scoped it down to fit within 
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different assumed levels of yearly acquisition spending. The FMA2 
team constructed a series of force mixes, ranging from the cost-
unconstrained force mix, to a lower-bound cost-constrained version 
of the POR, to various upper-bound cost-constrained force mixes 
that explore different mixes of aviation assets.  Table 60 summarizes 
the different excursions. 

Table 60: FMA force mixes 

Asset Excursion 1 Excursion 2 Excursion 6 Excursion 7 Excursion 8 
(Objective) (Lower bound, (Upper bound, (Upper bound, (Upper bound, 

POR) balanced air) land focus) cutter focus) 
NSC 9 8 9 9 9 

OPC
a 

36 / 49 25 36 / 41 36 / 41 36 / 41 

FRC 91 58 91 91 91 

LRS 44 27 35 44 38 

MRS 49 39 41 49 38 

MRR 71 40 67 74 58 

SRR 171 101 145 101 167 

UAS-CB 16 22 16 20 20 
a. Before slash is number in 2034, after slash is number at full build. 

All of these excursions will have their OpEff compared via CGMOES 
modeling, in addition to a few excursions not shown here that ex
plore the impact of changing major cutter OPTEMPO or that ex
plore POR OpEff prior to full build.  The OpEff of the above force 
mixes was modeled as of 2034, but some of the excursions reach full 
build later.  FMA2’s results indicate that it is possible to build the 
POR under an $831M (FY09) per year surface acquisition cap, larg
er fleet mixes have higher OpEff than smaller ones, the POR is still 
a substantial improvement over legacy, and an air fleet skewed to
ward land-based search may increase OpEff. 

GAO observations on requested FY2011 USCG budget, past 
performance, and current challenges 

This study examined the Coast Guard’s requested FY2011 budget, 
the extent to which it met its 2009 key performance indicators, and 
key management challenges facing the Coast Guard in light of on
going implementation of its Deepwater program and a command 
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structure reorganization. While it did not compare alternative force 
structures per se, it did implicitly examine how well Coast Guard 
forces were able to meet performance goals. That examination 
noted that in FY09 the USCG met its performance goals for 6 of the 
11 statutory mission areas, and partially met them for three others. 
Defense readiness and living marine resources missions were the 
only missions that did not meet their performance targets. The fail
ure to meet defense readiness goals was blamed on the declining 
material condition, readiness, and training shortfalls of the High 
Endurance Cutter (WHEC) and port security unit forces. This re
port further notes that the Coast Guard expects ongoing Deepwater 
recapitalization, such as the replacement of WHEC by NSC, to re
store performance across these and other mission areas. This im
plies that implementing the POR, or an alternative force structure 
with similar performance, is a reasonable approach to meeting fu
ture USCG performance goals. 

However, the GAO report also notes that the USCG faces challenges 
in funding the Deepwater program within its overall AC&I funds, 
given other current demands for capital and operations spending. 
The GAO report also summarizes other previously noted challenges 
relevant to the POR. Notably, delays in the delivery of NSC will al
most certainly lead to significant gaps in their operational availabili
ty through 2018, which are likely to impact the Coast Guards’ ability 
to meet its defense readiness mission performance goals. To miti
gate this gap, the Coast Guard is considering extending the service 
lives of some WHEC, despite their age and increasing unreliability. 

Finally, the Coast Guard is undertaking a command reorganization 
in order to better align its command and control towards its current 
mission set. As part of this effort, it established the Deployable Op
erations Group in 2007. This group controls the specialized deploy
able Coast Guard forces with a national (rather than regional) 
focus. Although staffing challenges remain, this alignment could 
conceivably enable Coast Guard forces to better meet certain mis
sion area demands with existing resources. [17] 
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GAO Report on Deepwater Requirements, Quantities, and 
Cost 

This GAO report assessed the USCG Deepwater acquisition pro
gram to determine whether it is meeting its cost and schedule base
line goals, in light of changes to DHS acquisition policies and the 

7
USCG assuming the role of lead systems integrator.  It did so by re
viewing key documentation, conducting interviews with Coast 
Guard, DHS, and contractor staff and program managers, and con
solidating prior research.  

One of the more important conclusions the study noted was that 
the cost, schedule, and performance baselines established in 2007 
for the Deepwater program cannot be met. Notably, the total cost of 
the Deepwater program was $3.8 billion over-budget, the delivery 
schedules for some assets are likely to be delayed by several years, 
and a number of key performance indicators have been redefined, 
eliminated, or inadequately defined. The report identifies four per
formance assessments of concern: 

	 The first NSC has had shortfalls in expected capability, in
cluding the lack of unmanned air vehicles for its surveillance 
capability, as well as design problems with its boat launch 
and recovery systems. Furthermore, its multi-crewing capabil
ity will not be demonstrated until 2014 or 2015. 

	 The mission systems pallet of the Maritime Patrol Aircraft 
has had reliability and maintenance challenges.  

	 The HC-130J long range surveillance aircraft has not under
gone any independent operational testing or assessments, 
nor are any planned. Thus it is difficult to accurately and 
properly assess whether it meets requirements. However, the 
asset has been fully procured, and DHS and the Coast Guard 
have agreed that no further assessment is required. 

7
  The Coast Guard became the lead systems integrator for the Deepwater 

acquisition in 2007 when it took that role over from contractors. 

89 



  

 

 

 

 
 

 

 

 
 

 

 
 

Appendix D 

	 The Sentinel Class FRC, which did undergo an early opera
tional assessment, will not undergo an additional assessment 
before 15 of the expected 58 vessels are contracted and 
tested. There is some risk in this approach: namely, if design 
problems are discovered later, costly modifications may have 
to be undertaken. 

Furthermore, although the Coast Guard has begun to develop bet
ter baselines to inform its acquisition strategy, it has not yet revali
dated the quantities or mix of assets required to meet operational 
needs, or what trade-offs are necessary to do so in a cost-constrained 
manner. The report does notes that the Coast Guard intended to 
conduct a second cost-constrained analysis, which we assume is the 
2010 FMA2 study, discussed above. [18] 

GAO observations on acquisition management and efforts 
to reassess the Deepwater program 

This GAO report reviews Coast Guard efforts to update their acqui
sition practices and policies. In doing so, it notes a variety of chal
lenges to ongoing acquisitions--including the Deepwater program-
and examines the status of the Deepwater FMAs in light of continu
ing budgetary pressures. It relied on previous GAO analyses, inter
views with Coast Guard officials, and reviews of contracts and 
statements of work for FMA and FMA2. 

FMA, as noted above, compared different fleet options for meeting 
long term mission demands. Table 59, above, shows the different 
fleet mixes the FMA derived. The GAO review noted that this effort 
was not cost-constrained and, because of this, the fleet mix that was 
designed to minimize risk would be inordinately expensive (approx
imately $40 billion over the approved baseline of $24.2 billion). For 
this reason, the FMA results were not considered by the Coast 
Guard to be feasible. FMA2, on the other hand, was a cost-
constrained follow-on effort that explored fleet mix options within 
an upper bound of $1.7 billion annually. Nonetheless, that limit still 
exceeds recent appropriations for the Coast Guard. Furthermore, 
FMA2 did not assess fleet options smaller than the POR. The GAO 
report concludes that FMA2 will probably not prepare the Coast 
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Guard to make the trade-offs necessary in the current fiscal situa
tion. Table 60, above, provides the fleet mixes that FMA2 derived. 

GAO analysts also reviewed the Coast Guard’s 2012 budget request 
and 2012-2016 capital acquisition investment plan. They found that 
the projected funding levels to 2016 are unrealistic because they are 
significantly higher than previous appropriations. This is likely to 
exacerbate the challenges of successfully executing Deepwater and 
other Coast Guard acquisitions, because it will likely cause program 
managers to focus on securing funding rather than ensuring re
quired capabilities are delivered.  [19] 

CRS Report on Coast Guard Deepwater Acquisition 
Programs 

CRS regularly prepares reports for members and committees of 
Congress on USCG-related issues. This particular report provides a 
wide-ranging overview of the Deepwater project, its funding and ac
quisition history, and expected delivery milestones. The study also 
outlines various oversight issues for Congress by citing the concerns 
noted in the above GAO reports on Coast Guard acquisition man
agement, Deepwater budgets, and other challenges. [17], [18], [19] 
One other potential issue related to Deepwater fleet force structure 
noted in this report involves the FRC. Notably, there have been de
lays in their delivery, they have an overly aggressive delivery sche
dule, and there is uncertainty regarding whether currently planned 
FRC capabilities meet USCG needs. The report cites GAO concerns 
that all of these issues could lead to program risks and other unfo
reseen problems. [20] 

Implications for this study 

Nearly all of the other studies we discussed in this appendix were 
not constrained by cost and were attempts to characterize fleets that 
would satisfy some or all USCG mission demand, typically resulting 
in requirements for force mixes larger than the POR. This study has 
a much narrower scope: it is not trying to create a force mix to satis
fy any particular level of mission demand.  Rather, it is exploring 
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what options there are within a fleet constrained to cost the same to 
acquire as the POR.  A consistent finding of previous studies is that 
while the POR will not fulfill all future USCG mission demand, it 
does offer improvement over the legacy USCG fleet.  This indicates 
that the fleets we considered here are not too small to be relevant, 
nor are they so large as to be unreasonable.  Otherwise, this study 
stands apart from the other ones due to its narrower focus and tigh
ter cost constraints. Furthermore, a number of reviews of USCG 
acquisition issues by other government agencies make it clear that 
the Coast Guard should examine the tradeoffs of asset possible un
der current funding constraints. Although undertaken by DHS, not 
the UCSG, this study begins to address that goal. 
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Glossary 
AC&I acquisition, construction, and improvement 

AMIO alien migrant interdiction operations 

BSF  brief stop for fuel 

CD counter-drug 

CFS cutter fleet study 

CGMOES Coast Guard Modeled Operational Effectiveness Simulation 

DEFOPS defense operations 

DHS Department of Homeland Security 

DOD Department of Defense 

EEZ  exclusive economic zone 

FMA  fleet mix analysis 

FRC fast-response cutter (also WPC) 

FVI  foreign vessel inspection 

HAEUAV high-altitude endurance unmanned aerial vehicle 

LMR living marine resources 

LRS  long-range search aircraft 

LZE  lightering-zone enforcement 

MARPOL  maritime pollution response and enforcement 

MNS mission needs statement 
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MPB mid-patrol break 

MRR  medium-range recovery helicopter 

MRS  medium-range search aircraft 

NOAA  National Oceanic and Atmospheric Administration 

NSC  national security cutter (also WMSL) 

OE  operating expense 

OPC  offshore patrol cutter (also WMSM) 

OpArea  operating area 

OpEff  operational effectiveness 

PA&E  Department of Program Analysis and Evaluation 

PGA performance gap analysis 

POR  Program of Record 

PWCS ports, waterways, and coastal security 

SAR  search and rescue 

SRR  short-range recovery helicopter 

TOC total ownership cost 

UAS unmanned aerial system 

UAS-CB  unmanned aerial system, cutter-based 

UAS-LB unmanned aerial system, land-based 

USCG  United States Coast Guard 

VUAV  VTOL unmanned aerial vehicle 

WHEC high endurance cutter 

WMEC medium endurance cutter 
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WMSL  maritime security cutter, large (also NSC)
 

WMSM  maritime security cutter, medium (also OPC)
 

WPB patrol boat 


WPC  patrol cutter (also FRC) 
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Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

EXECUTIVE SUMMARY 

The Department of Homeland Security (DHS) is conducting a Multi-Mission Cutter Fleet Study 

(CFS) to provide senior leadership with a rigorous and comprehensively developed business case 

analysis of multiple discrete fleet mixes.  Various alternatives were reviewed to provide insights 

into the impact on operational effectiveness based on varying acquisition strategies.  These 

notional fleet mixes varied in quantity of assets and were designed based on projected mission 

demands and budget realities. 

A comparative assessment of operational effectiveness for alternative fleet mixes was conducted, 

varying the major cutter (NSCs and OPCs) fleet composition.
1 

The primary objective addresses 

the question, “What are alternative mixes of major cutters (NSCs and OPCs) – with potential 

impacts of those mixes – given the total current acquisition cost of surface assets for the POR?” 

Alternative capability and cost for Offshore Patrol Cutters (OPCs) were investigated to 

determine the: 

Impact on operational effectiveness if OPCs of differing capability are employed; and 

Operational effectiveness impacts of adjusting key OPC operating characteristics (e.g., speed, 

sea state operating limits, and range/ endurance). 

Other investigation considerations included: 

Employment of LCS-1 platforms and applicability to Coast Guard mission execution. 

With an increase in flight deck equipped cutters (FDECs) for some excursions, additional 

short-range rotary-wing aircraft were added to the inventory to maintain a similar Days 

Deployed aboard Ship (DDAS) assignment ratio as the Program of Record (POR). 

The Coast Guard Maritime Operational Effectiveness Simulation (CGMOES) is used to project 

the operational effectiveness achieved by the system of assets and capabilities as defined in the 

Deepwater Modeling and Simulation Master Plan Version 2.1, Change 1 (MSMP V2.1 Ch-1) 

and associated Modeled Concept of Operations (CONOPS), as adjusted by the DHS CFS 

Experimental Design Document.  

The system of assets and capabilities capitalizes on the synergistic effects of individual 

components working in concert to achieve Deepwater mission effectiveness.  This synergy is 

inherently nonintuitive, so the CGMOES is used to gain insight into the effects that 

modifications on individual system components have on performance of the system as a whole. 

The systems investigated are provided below. 

1 
National Security Cutters (NSCs) are also referred to as Maritime Security Cutters, Large (WMSLs). 

Offshore Patrol Cutters (OPCs) are also referred to as Maritime Security Cutters, Medium (WMSMs). 

3 May 2011 iii 



   

   

 

 

   

 

 

   

 
   

 

          

        

    

      

         

 
   

  

           

      

         

 
   

  

           

      

         

 
   

  

           

      

         

 

   

   

   

            

   

      

          

 

   

   

   

            

   

      

         

 

   

  

   

          

  

      

         

 

 

  

  

        

        

         

 

 

  

  

        

        

         

 

 

  

  

        

        

         

 

 

    

    

    

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Alternative Fleet Mix Excursions 

ID Excursion Description 

POR 
Program of Record 

(POR) 

System of capability and CONOPS developed and exercised for the FMA to 

reflect current “as delivered or expected” conditions (based on MSMP V2.1 Ch-1 

and associated Modeled CONOPS, FBO Addendum) 

8 WMSL/ 25 WMSM/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-1 
Minimum NSC 

(Min NSC) 

POR System staying under AC&I cap with minimum quantity of NSCs: 

5 WMSL/ 30 WMSM/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 85 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-2 
Medium NSC 

(Med NSC) 

POR System staying under AC&I cap with median quantity of NSCs 

7 WMSL/ 26 WMSM/ 62 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-3 
Maximum NSC 

(Max NSC) 

POR System staying under AC&I cap with maximum quantity of NSCs: 

9 WMSL/ 23 WMSM/ 59 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-4 

Minimum NSC & 

Modernized 270 

(Min NSC/ Mod 270) 

POR System staying under AC&I cap with minimum quantity of NSCs and 

alternative OPC (Modernized 270): 

5 WMSL/ 41 WMSM-A/ 60 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 100 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-5 

Medium NSC & 

Modernized 270 

(Med NSC/ Mod 270) 

POR System staying under AC&I cap with median quantity of NSCs and 

alternative OPC (Modernized 270): 

7 WMSL/ 37 WMSM-A/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 97 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-6 

POR with Modernized 

270 Replacement 

(POR NSC/ Mod 270) 

POR System staying under AC&I cap, replacing OPC with alternative OPC 

(Modernized 270): 

8 WMSL/ 34 WMSM-A/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 94 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-7 

Minimum LCS 

Augmentation 

(Min LCS) 

POR System substituting the LCS-1 for the OPC in the Southeast Region: 

8 WMSL/ 22 WMSM/ 58 WPC / 3 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-8 

Medium LCS 

Augmentation 

(Med LCS) 

POR System substituting the LCS-1 for the OPC in the Southeast Region: 

8 WMSL/ 19 WMSM/ 58 WPC / 6 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-9 

Maximum LCS 

Augmentation 

(Max LCS) 

POR System substituting OPC for LCS-1 in the Southeast Region: 

8 WMSL/ 16 WMSM/ 58 WPC / 9 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational l 

The systems were exercised against the demands as characterized in the MSMP V2.1 Ch-1 and 

consistent with the Modeled CONOPS aligned with the MSMP V2.1 Ch-1, as adjusted by the 

DHS CFS Experimental Design Document. 

Excursions 1 through 6 were conducted with 30 replications in each region at the Expected 

without Lesser Contingencies (EWO) demand level.  Excursions 7 through 9, LCS-1 Systems, 
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were only conducted in the Southeast Region because only cutters in that region were affected.  

Measures were compared for all excursions with results from the POR Baseline System. 

Allocation of assets to regions was made in accordance with the priorities within the Modeled 

CONOPS.  Mission priorities established in previous studies and force allocations to meet those 

priorities were used as a benchmark.  A tool was developed that, given a projected allocation and 

assignment of cutters to each region for mission execution, projects the resulting effective 

presence.  Employment assignments were adjusted to achieve an equivalent level of effective 

presence as the POR System and consistent with the mission priorities.  Any additional capacity 

was applied to meet the Coast Guard Fleet Mix Analysis (FMA) requirements in order of 

specified mission priority identified in the Modeled CONOPS. 

The scope of this report includes presenting the projected operational effectiveness of the 

selected DHS Multi-Mission Cutter Fleet Mix system configurations modeled along with a 

comparison of the results against the POR Baseline System results. 

The DHS CFS excursions have specific system characteristics and parameters.  For purposes of 

the analysis, the excursions were grouped to compare results based on: 

Comparison of the alternative fleet mixes by adjusting the number of NSCs and OPCs 

compared to the POR Baseline System (Group A). 

Comparison of Alternative OPC (Modernized 270) mixes to the POR Baseline System 

(Group B). 

Comparison of LCS-1 excursions to the POR Baseline System (Group C). 

A tabular summary is provided below. 

DHS CFS Comparison Groups 

Group Comparison Focus 
Excursions 

Included 

A Alternative Fleet Mixes 

to Program of Record 

Operational effectiveness differences due to adjustments 

in quantities of NSC vs. OPC 

CFS-1, CFS-2, 

CFS-3, POR 

B 
Alternative OPC 

(Modernized 270) mixes 

to Program of Record 

Operational effectiveness differences due to acquisition of 

reduced capability/ acquisition cost OPC variant 

CFS-4, CFS-5, 

CFS-6, POR 

C LCS-1 mixes to 

Program of Record 

Operational effectiveness differences due to replacement 

of select OPCs with the LCS-1 asset 

CFS-7, CFS-8, 

CFS-9, POR 

Note: Bold italicized text indicates the Baseline for Comparison. 

The modeled systems include aviation and surface asset types and classes used by the Coast 

Guard primarily to conduct Offshore missions, along with supporting C4ISR and Logistics 

facilities.  The summary of the operational force structures exercised in each excursion is 

provided below. Note: Grayed-out cells indicate not applicable for the system. 
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Alternative Fleet Mixes 

Asset Class POR 

Comparison Group A Comparison Group B Comparison Group C 

Min NSC 

(CFS-1) 

Med NSC 

(CFS-2) 

Max NSC 

(CFS-3) 

Min NSC/ 

Mod 270 

(CFS-4) 

Med NSC/ 

Mod 270 

(CFS-5) 

POR NSC/ 

Mod 270 

(CFS-6) 

Min LCS 
(CFS-7) 

Med LCS 
(CFS-8) 

Max LCS 
(CFS-9) 

WMSL/ NSC 8 5 7 9 5 7 8 8 8 8 

WMSM/ OPC 25 30 26 23 0 0 0 22 19 16 

WMSM-A/ Modernized 270 41 37 34 

LCS-1 3 6 9 

Total Major Cutters 33 35 33 32 46 44 42 33 33 33 

WPC/ FRC
1 

58 58 62 59 60 58 58 58 58 58 

HC-130 21 21 21 21 21 21 21 21 21 21 

HC-144A
2 

30 30 30 30 30 30 30 30 30 30 

H-60
3 

32 32 32 32 32 32 32 32 32 32 

H-65
3 

82 85 82 82 100 97 94 82 82 82 

UAS-LB
4 

12 12 12 12 12 12 12 12 12 12 

UAS-CB
5 

18 18 18 18 18 18 18 18 18 18 

Notes: 

1: OpHours 2,500 per WPC/ FRC 

2: PFH 800 per HC-144A 

3: Training allocation 55% per rotary-wing aircraft 

4: UAS-LB (Predator B-like operating characteristics) 

5: UAS-CB (Fire Scout-like operating characteristics) 
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This assessment compares the operational effectiveness of these configurations to provide insight 

into the impacts of the asset capability and availability – quantity and operational time – changes 

on execution of the Operational Spectrum (SDCIP).  Supplemental analyses examined asset-level 

contribution, quantity of operational information – detections, classifications, electronic 

identifications (EIDs), and identifications – and quantity and quality of prosecutions.  Results 

analysis consists of comparing the modeled results for each excursion against the POR Baseline 

System performance.  For assessment purposes: 

System refers to the entire modeled system being assessed (POR, Min NSC, etc.). 

Asset refers to the individual asset class that was changed (WMSL/ NSC, H-65, etc.). 

Modeled Results Summary 

The modeled operational effectiveness results from the CGMOES represent only the selected 

assets’ contribution to the overall performance of the missions associated with the Deepwater 

environment.  The modeled performance, as measured against the measures specified in the 

MSMP V2.1 Ch-1, is used to assess the relative performance differences between the systems 

and assets modeled when compared to the POR Baseline System. 

The achieved levels of system operational effectiveness are the result of constrained resource 

allocation decisions that are primarily sensitive: 

At the system level, to the quantity of assets, schedule (availability), assignments (patrol 

areas), asset coordination (communications and C2 relationships), and patrol tactics. 

At the asset level, primarily to sensor performance, stability (small boat and helicopter 

launch limits), sustained speed, and endurance. 

Significant Findings and Conclusions 

Significant findings and conclusions across the modeled systems include: 

The total quantity of major cutters significantly impacts mission performance. 

○	 The distribution between modeled quantity of NSCs and OPCs influences performance 

within a fixed total major cutter quantity but does not influence performance as much as 

the total quantity of major cutters employed (Comparison Group A). 

○	 The significant increase in the quantity of major cutters through acquisition/ employment 

of a reduced capability/ lower cost OPC (Mod 270) creates both increases and decreases 

in modeled mission performance (Comparison Group B): 

 Decreased LMR mission performance in the Northeast Region is attributed to adverse 

winter weather conditions which exceed the Mod 270 capability for launch/ recovery 

of small boats and aircraft. 

 Increased AMIO and Drug mission performance in the Southeast and Western 

Regions is attributed to relatively mild weather conditions – which do not exceed the 

Mod 270 capability for launch/ recovery of small boats and aircraft – prevalent in 

primary operating areas and assignment of additional capacity to the Drug mission.  A 

significant amount of overlap in Drug and AMIO operating areas in the Southeast and 

Western Regions contributes to the performance increases indicated. 
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 Decreased LMR mission performance in the Alaska Region is attributed to adverse 

weather conditions and extended transit distances which exceed the Mod 270 

capabilities. 

The reduced quantity of NSCs investigated in Comparison Groups A and B has potential to: 

○	 Negatively impact the Coast Guard’s standing national security responsibilities (Defense 

Operations requirements for Naval Operational Capabilities (NOC) compliant major 

cutters). 

○	 Reduce the Coast Guard’s flexibility to respond to national contingencies requiring the 

NSC’s unique characteristics; this includes the NSC being the only cutter capable of 

operating in a chemical, biological, and radiological (CBR) contaminated environment. 

In the modeled systems, adjustment of selected major cutter key operating characteristics 

impacts mission performance: 

○	 Sea state launch limits impact the ability to launch and recover embarked small boats and 

aircraft and therefore the cutter’s ability to prosecute TOIs and extend its tactical 

surveillance range.  Decreasing launch limits negatively impacts mission performance in 

regions/ operating areas where inclement weather conditions are prevalent.  For example, 

decreased launch limits for Mod 270s patrolling in the Alaska Region significantly 

decreased the quantity of prosecutions and negatively impacted mission performance 

(Comparison Group B). 

○	 Increased Intercept Speed, as with the LCS-1, has negligible impact on mission 

performance in the Southeast Region when armed interdiction helicopters are deployed to 

and employed by major cutters (Comparison Group C). 

○	 Reduced operating range that drives an increased patrol break frequency (e.g., Brief 

Stops for Fuel/ Logistics) reduces the effective presence (time on-station) of major 

cutters.  For example, the LCS-1’s reduced operating range (approximately 50% of the 

ORD OPC) caused an increased patrol break frequency (every 5 days versus every 15 

days for the ORD OPC) and reduced Drug mission performance in the Southeast Region 

(Comparison Group C). 

○	 Patrol duration and patrol break frequency impact major cutter effective presence.  The 

NSC’s longer patrol duration (90 days versus 60) and decreased patrol break frequency 

(every 21 days versus every 14 days) provides increased effective presence compared to 

the OPC or Mod 270 (Comparison Groups A and B). 

Individual asset contribution as represented by the quantity and quality of detections, 

classifications, EIDs, and identifications – operational information – allows the system to focus 

prosecutions (boardings) on targets of interest (TOIs) and reduce the diversion to legitimate 

(non-violator) vessel traffic. 

Surface asset contribution to effective system prosecution activity is driven by the quality of 

operational information provided by surface and air assets.  Improved operational information 

typically produces increased engagement of violator targets and less engagement of legitimate 

(non-violator) targets. 
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The DHS Systems asset contribution results: 

Are consistent with the expected results based on asset and capability changes and Modeled 

CONOPS differences. 

Reflect performance differences proportional to the scope and scale of the system 

adjustments/ changes implemented. 

Comparison Group A: Alternative Fleet Mixes 

This Comparison Group includes the collection of systems driven by adjustments to the number 

of WMSL/ NSC cutters acquired.  In these systems, acquisition costs for the WMSL/ NSC are 

reallocated to maximize the number of WMSM/ OPCs acquired (with any remaining funding 

used to purchase WPC/ FRCs).  Additional OPCs are assigned to areas in accordance with the 

priorities in the Modeled CONOPS and assignment considerations identified. These systems are 

compared against the POR Baseline System. 

System Performance 

Modeled operational effectiveness result differences are generally negligible in primary mission 

areas (SAR, PWCS, AMIO, and Drug), with the following exceptions: 

Drug Mission Indicators: 

○	 Minor increase (5%) in Drug Removal for the Min NSC System is attributed to the 

increase (6%) in Days Away from Homeport (DAFHP). 

○	 Minor decrease (-4%) in Drug removal for the Max NSC System is attributed to the 

decrease (-3%) in DAFHP. 

Living Marine Resources (LMR) Mission Indicators: 

○	 Moderate increase (6%) in LMR Foreign Encroachment – Intercepts for the Min NSC 

System is attributed to the increased availability of surface and air assets. 

○	 Moderate decrease (-6%) in LMR Boarding Rate – High Threat for the Max NSC System 

is attributed to decreased asset availability, with the decrease (-3%) in the major cutter 

DAFHP, and Defense Operations requirements. 

Ports, Waterways, and Coastal Security (PWCS) Mission Indicators: 

○	 MARSEC 1 – Fill Rate decrease (-5%) for the Min NSC System is attributed to the 

reallocation of rotary-wing assets to major cutters assigned to other proactive missions in 

the Southeast and Western Regions, resulting in reduced availability for PWCS activity.  

The smaller decrease in the Med NSC and the Max NSC Systems is attributed the same 

change occurring only in the Western Region. 

○	 The mixed performance of the PWCS Intel Driven Security Boarding Rate indicator is 

attributed the highly variable nature of the indicator based on few events. 
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Coast Guard-Wide Measures – Comparison Group A 

Measure+ POR 
Min NSC 

(CFS-1) 

% 

Diff 

Med NSC 

(CFS-2) 

% 

Diff 

Max NSC 

(CFS-3) 

% 

Diff 

WMSL/ NSC 8 5 -38% 7 -13% 9 13% 

WMSM/ OPC 25 30 20% 26 4% 23 -8% 

Total Major Cutters 33 35 6% 33 0% 32 -3% 

% Lives Saved 90% 90% 0% 90% 0% 90% 0% 

% Property Saved 94% 94% 0% 94% 0% 94% 0% 

Fatalities* 425 423 0% 421 1% 424 0% 

Maritime Migrant Interdiction Rate 11% 12% 8% 11% 0% 11% 0% 

Drug Removal Cocaine 10% 10% 5% 10% -2% 9% -4% 

LMR Foreign Encroachment – 
Intercept 45% 48% 6% 45% 1% 46% 1% 

LMR Intercepts – High Threat 76% 77% 1% 76% 0% 76% 0% 

LMR Boarding Rate – High Threat 8% 8% -1% 8% 2% 8% -6% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 63% 60% -5% 61% -3% 61% -3% 

PWCS Intel Driven Security 

Boarding Rate 58% 62% 7% 54% -7% 56% -2% 

NDAD Response – Sorties 98% 98% -1% 98% 0% 98% 0% 

Notes:
 
+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
 
Scenario Evaluation.
 
* - Decreasing values indicate performance improvement. 

Coast Guard-Wide Measures Display Legend 

Indicator Description 

+ + 
Two or more standard deviations above Baseline 

System 

+ 
One but less than two standard deviations above 

Baseline System 

. Within one standard deviation of Baseline System 

-

- 

One but less than two standard deviations below 

Baseline System 

More than two standard deviations below Baseline 

System 

Significant System Performance Contributors 

The significant differences that contribute to system performance include: 

Adjustments to the quantity of assets impacted the DAFHP: 

○	 For Min NSC, an increase in major cutters and WPC/ FRCs provided an additional 330 

DAFHP. 

○	 For Max NSC, a decrease of 195 DAFHP impacted operational effectiveness. 
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When allocating resources, effective presence goals were set equivalent to POR performance.  

Asset capacity was then assigned to mission priorities in accordance with the Modeled 

CONOPS. 

○	 For Min NSC, a net increase in major cutters provided increased effective presence. 

○	 For Med NSC and Max NSC, additional WPC/ FRCs provided more capacity to increase 

effective presence. 

Asset Contribution 

Observations regarding asset contribution include: 

Min NSC (Excursion 1): The modeled system differences implemented resulted in a minor 

increase to detections, classifications, and identifications (DCI) of targets by the overall 

system compared to the POR System.  The modeled system differences resulted in a minor 

increase (4%) in prosecutions of targets by the overall system compared to the POR System.  

The differences are attributed to differences in the force structure.  Highlights of these 

changes are: 

○	 The surface laydown change includes loss of three (3) WMSL/ NSCs and the addition of 

five (5) WMSM/ OPCs. 

○	 The net gain of two (2) major cutters and the 6% increase to major cutter operating time 

result in a moderate improvement (6%) to the major cutter identification of targets. 

Med NSC (Excursion 2): The modeled system differences implemented resulted in a minor 

to moderate increase to DCI of targets by the overall system compared to the POR System.  

The modeled system differences resulted in a negligible increase (1%) in prosecutions of 

targets by the overall system compared to the POR System.  The differences are attributed to 

differences in the force structure.  Highlights of these changes are: 

○	 The surface laydown change includes loss of one (1) WMSL/ NSC and the addition of 

one (1) WMSM/ OPC.  The net zero (0) change in the number of major cutters conceals 

that a WMSM/ OPC moves from the Northeast Region to the Western Region in this 

transition; this change results in a minor increase (3%) to the major cutter identification 

of targets. 

○	 The addition of four (4) WPC/ FRCs creates a 7% increase in operating time, which 

results in a moderate increase (7%) in WPB identification of targets. 

Max NSC (Excursion 3): The modeled system differences implemented resulted in a minor 

increase to DCI of targets by the overall system compared to the POR System.  The modeled 

system differences resulted in a minor decrease (-5%) in prosecutions of targets by the 

overall system compared to the POR System.  The differences are attributed to differences in 

the force structure.  Highlights of these changes are: 

○	 The surface laydown change includes addition of one (1) WMSL/ NSC and the decrease 

of two (2) WMSM/ OPCs.  The combination of the net decrease of one (1) major cutter, 

the additional capabilities of the WMSL/ NSC, and the transition of one (1) WMSM/ 

OPC from the Northeast Region to the Southeast Region results in a minor decrease 

(-4%) to the major cutter identification of targets. 

○	 The addition of one (1) WPC/ FRC creates a minor increase (~2%) in operating time, 

which results in a negligible increase in WPB identification of targets. 
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Change in Total DCIP – Comparison Group A 

DCI POR 
Min NSC 

(CFS-1) 

% 

Difference 

Med NSC 

(CFS-2) 

% 

Difference 

Max NSC 

(CFS-3) 

% 

Difference 

Detections 318,632 324,613 2% 328,830 3% 327,508 3% 

Classifications 304,050 310,866 2% 314,729 4% 313,253 3% 

Identifications 140,654 145,635 4% 149,325 6% 146,497 4% 

Prosecutions 6,158 6,406 4% 6,248 1% 5,867 -5% 

Change in Prosecutions by Surface Asset Type – Comparison Group A 

Type POR 
Min NSC 

(CFS-1) 
% Diff 

Med NSC 

(CFS-2) 
% Diff 

Max NSC 

(CFS-3) 
% Diff 

WHEC 208 22 -89% 167 -20% 173 -17% 

WMEC 3,010 3,478 16% 2,999 0% 2,719 -10% 

WPB 2,052 2,026 -1% 2,191 7% 2,092 2% 

Comparison Group B: Alternative OPC (Modernized 270) 

This Comparison Group includes the collection of systems driven by adjustments to the number 

of WMSL/ NSC cutters acquired and replacement of the ORD OPC with an alternative OPC of 

lesser capability and cost (Modernized version of the 270' WMEC [Mod 270], with reduced 

speed and sea state operating parameters). In these systems, acquisition costs for the WMSL/ 

NSC are reallocated to maximize the number of Mod 270s acquired (with any remaining funding 

used to purchase WPC/ FRCs). These systems are compared against the POR Baseline System. 

A lower acquisition cost permits significantly larger quantities of cutters to be acquired within 

the same budget.  This results in a range of 27% to 39% increase in operational availability 

(DAFHP) of major cutters. The Total Ownership Cost (TOC) associated with this increased 

quantity of cutters will significantly exceed that of the POR System. Additional crews to man 

the cutters along with increased operating and maintenance costs will impact the annual 

operating budget of the service. 

System Performance 

Results from exercising these systems reflect the following: 

A complex set of operational employment factors influences modeled system performance.  

These factors include: 

○	 Increased effort applied (i.e., increased quantities of major cutters).  The application of 

more cutters improves the system’s potential to engage more targets as well as provide 

presence in more and/ or nontraditional operating areas.  This is manifested in the AMIO 

and Drug mission performance improvements noted in the Southeast and Western 

Regions. 

○	 Decreased capability (i.e., reduced Launch Parameters for Mod 270s).  The reduced 

capability of the Mod 270, especially in areas of inclement weather, decreases the 

potential for target engagement.  This is manifested in the reduced quantity of 

prosecutions in the Northeast and Alaska Regions. 
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 Inclement weather throughout the Northeast Region impacts operations during the 

winter months.  This is manifested through reduced TOI prosecutions, primarily LMR 

TOIs. 

 The Southeast and Western Regions are less influenced by inclement weather in 

primary mission operating areas.  Where weather is a factor, it is typically only an 

impact during the winter months.  This is manifested through increased TOI 

prosecutions, but not in proportion to the increase in operational capacity. 

 Inclement weather throughout the Alaska Region impacts operations; this is 

especially amplified during the winter months.  This is manifested through reduced 

TOI prosecutions, primarily LMR TOIs. 

○	 Assignment of major cutters to different operating areas/ patrol areas with different 

priorities and operational focus and target density (e.g., increased quantities of cutters in 

the Western Region leads to cutters assigned to patrol areas not utilized for the POR 

System).  The use of projected effective presence to inform the allocation of increased 

major cutter capacity caused operational effort to be focused in the Southeast and 

Western Regions.  Regional mission priorities focused the increased operational effort on 

Drug and AMIO missions. There is a significant amount of overlap in Drug and AMIO 

operating areas in the Southeast and Western Regions, which contributes to the 

performance differences indicated.  The changes to areas receiving operational focus and 

the density/ type of targets encountered provides competing contributions: 

 Coverage of additional areas provides improved MDA through increased presence 

and awareness of nontraditional operating areas. 

 Shifting of effort to lower priority/ target density areas has potential to reduce the 

effectiveness of the assets’ contribution, as evidenced by disproportional increases in 

TOI prosecutions compared to increased level of effort applied. 

Modeled operational effectiveness results differences include: 

○	 Generally negligible differences in SAR, National Defense, and NDAD across the 

systems. 

○	 AMIO Mission Indicators: 

 Significant increases in the Maritime Migrant Interdiction Rate for the Min NSC/ 

Mod 270 (30%), Med NSC/ Mod 270 (19%), and POR NSC/ Mod 270 (19%) 

Systems attributed to the increased effective presence provided by increased 

quantities of major cutters employed in the Southeast and Western Regions. 

○	 Drug Mission Indicators: 

 Significant increases in Drug Removal Cocaine for the Min NSC/ Mod 270 (19%), 

Med NSC/ Mod 270 (24%), and POR NSC/ Mod 270 (19%) Systems attributed to the 

increased effective presence provided by increased quantities of major cutters 

employed in the Southeast and Western Regions. 

○	 LMR Mission Indicators: 

 Moderate increase (6%) in the LMR Foreign Encroachment – Intercepts for the Min 

NSC/ Mod 270 System attributed to the significant increase (39%) to major cutter 

with embarked SRR aircraft operating time. 

○	 PWCS Mission Indicators: 
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 Minor decrease in the MARSEC 1 – Fill Rate for the Med NSC/ Mod 270 (-4%) and 

POR NSC/ Mod 270 (-4%) Systems attributed to the reallocation of rotary-wing 

assets to major cutters assigned to other proactive missions, resulting in a reduced 

availability for PWCS activity. 

Coast Guard-Wide Measures – Comparison Group B 

Measure
+ 

POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR NSC/ 

Mod 270 

(CFS-6) 

% Diff 

WMSL/ NSC 8 5 -38% 7 -13% 8 0% 

WMSM/OPC or Mod 270 25 41 64% 37 48% 34 36% 

Total Major Cutters 33 46 39% 44 33% 42 27% 

% Lives Saved 90% 90% 0% 90% 0% 90% 0% 

% Property Saved 94% 94% 0% 94% 0% 94% 0% 

Fatalities* 425 424 0% 427 -1% 426 0% 

Maritime Migrant Interdiction 

Rate 11% 15% 30% 14% 19% 14% 19% 

Drug Removal Cocaine 10% 12% 19% 12% 24% 12% 19% 

LMR Foreign Encroachment – 
Intercept 45% 48% 6% 46% 2% 47% 3% 

LMR Intercepts – High Threat 76% 77% 1% 77% 1% 76% 0% 

LMR Boarding Rate – High 

Threat 8% 8% -3% 8% -6% 8% -6% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 63% 63% 0% 61% -4% 60% -4% 

PWCS Intelligence Driven 

Security Boarding Rate 58% 64% 10% 60% 4% 60% 3% 

NDAD Response – Sorties 98% 98% -1% 98% 0% 98% -1% 

Notes:
 
+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
 
Scenario Evaluation.
 
* - Decreasing values indicate performance improvement. 

Significant System Performance Contributors 

Availability of Assets: 

○	 Increased the total quantity of surface assets (e.g., major cutters), significantly increasing 

the total amount of operational availability. 

○	 Increased quantity of SRR aircraft, increasing the time SRR assets are available for 

deployment on major cutters. 

CONOPS for Asset Employment:  The reduced capabilities associated with the Modernized 

270 significantly impacted the assets’ ability to contribute to mission effectiveness. 

○	 This was especially evident in those regions with inclement weather that exceeds the 

Modernized 270 operating parameters. 

○	 This reduced capability was offset in those regions where a significant increase in the 

quantity of assets was available for operational tasking. 
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Asset Contribution 

Observations regarding asset contribution include: 

Changes to TOI Prosecutions: 

○	 The decreased capability of the Modernized 270 is reflected in the reduction of LMR 

prosecutions, primarily in the Alaska and Northeast Regions, due to the decreased 

operating capability and the adverse weather conditions prevalent in these regions, as 

shown in TOI Prosecutions by Mission – Comparison Group B. 

○	 The increase in Drug and AMIO prosecutions reflects the mission priorities of the 

Southeast and Western Regions, where the significant additional major cutter capacity 

was focused. 

AMIO Drug LMR GLE LEGIT

POR 242 135 1,926 304 3,552

Min NSC/ Mod 270 320 145 2,011 332 3,857

Med NSC/ Mod 270 300 153 1,807 312 3,694

POR NSC/ Mod 270 296 142 1,789 311 3,597

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

TOI Prosecutions by Mission – Comparison Group B 

Min NSC/ Mod 270 (Excursion 4): The modeled system differences implemented resulted 

in a moderate to significant increase to DCI of targets by the overall system compared to the 

POR System.  The modeled system differences resulted in a moderate increase (8%) in 

prosecutions of targets by the overall system compared to the POR. The differences are 

attributed to the significant increase (39%) in major cutter DAFHP being tempered by the 

reduced individual asset, Modernized 270, capability.  The increases are reflected in the 

Southeast and Western Regions, where the additional major cutter operating time is focused. 

Highlights of these changes are: 
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○	 The surface laydown change includes loss of three (3) WMSL/ NSCs and the addition of 

16 WMECs (Modernized 270s).  The net gain of 13 major cutters creates a 39% increase 

to major cutter operating time. 

○	 The decrease capability of the Modernized 270 compared to the WMSM/ OPC. 

Med NSC/ Mod 270 (Excursion 5): The modeled system differences implemented resulted 

in a moderate increase to DCI of targets by the overall system compared to the POR System.  

The modeled system differences resulted in a negligible increase (2%) in prosecutions of 

targets by the overall system compared to the POR.  The differences are attributed to the 

significant increase (33%) in major cutter DAFHP being tempered by the reduced individual 

asset, Modernized 270, capability.  Highlights of these changes are: 

○	 The surface laydown change includes loss of one (1) WMSL/NSC and the addition of 12 

WMECs (Modernized 270s).  The net gain of 11 major cutters creates a 33% increase to 

major cutter operating time. 

○	 The decreased capability of the Modernized 270 compared to the WMSM/ OPC is more 

than offset by the increased quantity of assets as evidenced in the Min NSC/ Mod 270 

System (Excursion 4). 

POR NSC/ Mod 270 (Excursion 6): The modeled system differences implemented resulted 

in a moderate increase to DCI of targets by the overall system compared to the POR System.  

The modeled system differences resulted in a negligible change in prosecutions of targets by 

the overall system compared to the POR.  The differences are attributed to the significant 

increase (27%) in major cutter DAFHP being offset by the reduced individual asset 

capability.  The decreases are reflected primarily in the Northeast and Alaska Regions, where 

inclement weather conditions are prevalent.  Highlights of these changes are: 

○	 The surface laydown change includes the addition of nine (9) WMECs (Modernized 

270s). The net gain of nine (9) major cutters creates a 27% increase to major cutter 

operating time. 

○	 The decreased capability of the Modernized 270 compared to the WMSM/ OPC is more 

than offset by the increased quantity of assets as evidenced in the Min NSC/ Mod 270 

System (Excursion 4). 

Change in Total DCI – Comparison Group B 

DCI POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% 

Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR NSC/ 

Mod 270 

(CFS-6) 

% Diff 

Detections 318,632 348,109 9% 339,455 7% 337,992 6% 

Classifications 304,050 331,432 9% 323,540 6% 322,260 6% 

Identifications 140,654 158,381 13% 151,623 8% 150,917 7% 
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Change in Prosecutions by Mission – Comparison Group B 

Mission POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR NSC/ 

Mod 270 

(CFS-6) 

% Diff 

AMIO 242 320 32% 300 24% 296 22% 

Drug 135 145 8% 153 13% 142 6% 

LMR 1,926 2,011 4% 1,807 -6% 1,789 -7% 

GLE 304 332 9% 312 3% 311 2% 

LEGIT 3,552 3,857 9% 3,694 4% 3,597 1% 

Total 6,158 6,665 8% 6,264 2% 6,136 0% 

Change in Prosecutions by Surface Asset Type – Comparison Group B 

Type POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR NSC/ 

Mod 270 

(CFS-6) 

% Diff 

WHEC 208 20 -91% 162 -22% 177 -15% 

WMEC 3,010 3,672 22% 3,197 6% 3,045 1% 

WPB 2,052 2,095 2% 2,017 -2% 2,022 -1% 

Comparison Group C: LCS-1 Mixes 

This Comparison Group includes the collection of systems driven by WMEC adjustments to the 

number of WMSM/ OPCs versus the alternative LCS-1s.  In these systems, operational 

effectiveness differences in the replacement of select WMSM/ OPCs with the LCS-1 platform 

are explored.  The LCS-1s are only assigned to JIATF South Drug patrols. These excursions 

were executed for the Southeast Region only. These modeled systems are compared against the 

POR Baseline System. 

The Total Ownership Cost (TOC) associated with this additional class of major cutters will 

significantly exceed that of the POR System. Supplemental training for crews, different 

operating and maintenance costs, and additional logistics infrastructure will impact the annual 

operating budget of the service. The additional class of major cutter, making a total of three (3), 

will increase the workload associated with operational employment of the asset as well as the 

logistics support required to maintain readiness. 

System Performance 

Results from exercising these systems reflect the following: 

Modeled operational effectiveness result differences are generally negligible in primary 

mission areas (SAR, PWCS, AMIO, and Drug) across the systems, with the exception of: 

○	 A decrease in Drug Removal Cocaine across the systems attributed to the shift from OPC 

to LCS-1 assets, resulting in a decreased availability to proactively patrol and respond to 

Drug events. 
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Significant System Performance Contributors 

Asset quantities and capabilities impact the system’s potential to engage multiple AORs and/ or 

TOIs simultaneously.  The significant differences that contribute to system performance in this 

group include: 

The LCS-1 reduced fuel endurance and more frequent BSF frequency (every 5 days versus 

every 14 days for the WMSM/ OPC) reduces the amount of time the asset can spend in the 

patrol area (effective presence). Additionally, the reduced operating capability (aircraft and 

boat launch/ recovery limits) of the LCS-1 impacts potential mission execution contribution. 

Allocation of assets to homeport facilities and the patrol areas available for assignment 

impact the potential contribution of the assets investigated.  An increase in the quantity of 

WMEC type assets in Key West, FL, in the Med LCS System (Excursion 8) results in minor 

improvements in the WMEC asset type contributions attributed to reduced transit time to/ 

from assigned patrol areas. 

The LCS-1 has reduced applicability, compared to the ORD OPC, to support the multi-

mission aspect of Coast Guard missions. 

Significant Measures, Southeast Region – Comparison Group C 

Measure Title
+ 

POR 
Min LCS 

(CFS-7) 

% 

Diff 

Med LCS 

(CFS-8) 

% 

Diff 

Max LCS 

(CFS-9) 

% 

Diff 

WMSL/ NSC 8 8 8 8 

WMSM/ OPC 25 22 19 16 

LCS-1 0 3 6 9 

Total Major Cutters 33 33 33 33 

% Lives Saved 92% 92% 0% 92% 0% 92% 0% 

% Property Saved 94% 94% 0% 95% 0% 94% 0% 

Fatalities* 170 165 3% 162 5% 169 1% 

Maritime Migrant Interdiction Rate 12% 12% -4% 12% -1% 12% -5% 

Drug Removal Cocaine 10% 9% -6% 9% -4% 8% -17% 

LMR Foreign Encroachment – Intercept 57% 56% -2% 56% -2% 56% -3% 

LMR Intercepts 66% 68% 3% 67% 1% 67% 1% 

LMR Boarding Rate – High Threat 3% 3% 0% 3% -4% 3% -5% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 67% 67% 0% 67% 0% 67% 0% 

PWCS Intelligence Driven Security 

Boarding Rate 83% 83% 0% 82% -2% 78% -6% 

Notes:
 
+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
 
Scenario Evaluation.
 
* - Decreasing values indicate performance improvement. 

Asset Contribution 

Observations regarding asset contribution include: 

Mission-related prosecution results demonstrate the decreased effective presence for the 

modeled systems as the quantity of LCS-1 assets increases: 

○	 Min LCS (Excursion 7): Moderate/ significant decrease in Drug (-7%) and LMR 

(-23%) attributed to LCS-1 mix. 
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○	 Med LCS (Excursion 8): Significant decrease in LMR (-17%) attributed to LCS-1 mix. 

○	 Max LCS (Excursion 9): Moderate/ significant decrease in AMIO (-7%), Drug (-7%), 

and LMR (-32%) attributed to LCS-1 mix. 

Min LCS (Excursion 7): The modeled system differences implemented resulted in a minor 

to negligible decrease to DCI of targets by the overall system compared to the POR System. 

The modeled system differences resulted in a moderate decrease (-7%) in prosecutions of 

targets by the overall system compared to the POR. The decrease is attributed to the three (3) 

LCS-1s exchanged for WMSM/ OPCs. 

Med LCS (Excursion 8): The modeled system differences implemented resulted in a 

negligible decrease to DCI of targets by the overall system compared to the POR System. 

The modeled system differences resulted in a minor decrease (-5%) in prosecutions of targets 

by the overall system compared to the POR.  The decrease is attributed to the six (6) LCS-1s 

exchanged for WMSM/ OPCs.  The improvement over the Min LCS model is attributed to 

the increased number of WMECs homeported in Key West. 

Max LCS (Excursion 9): The modeled system differences implemented resulted in a minor 

to negligible increase to DCI of targets by the overall system compared to the POR System.  

The modeled system differences resulted in a moderate decrease (-10%) in prosecutions of 

targets by the overall system compared to the POR.  The decrease is attributed to the nine (9) 

LCS-1s exchanged for WMSM/ OPCs. 

Change in Total DCI – Comparison Group C 

DCI POR 
Min LCS 

(CFS-7) 
% 

Difference 

Med 

LCS 

(CFS-8) 

% 

Difference 

Max 

LCS 

(CFS-9) 

% 

Difference 

Detections 140,460 137,723 -2% 138,371 -1% 141,839 1% 

Classifications 128,441 126,639 -1% 127,094 -1% 130,425 2% 

Identifications 65,520 64,982 -1% 65,366 0% 66,028 1% 

Change in Prosecutions by Mission – Comparison Group C 

Mission POR 
Min LCS 

(CFS-7) 
% Diff 

Med LCS 

(CFS-8) 
% Diff 

Max LCS 

(CFS-9) 
% Diff 

AMIO 228 228 0% 224 -2% 212 -7% 

Drug 95 88 -7% 92 -3% 88 -7% 

LMR 598 461 -23% 494 -17% 405 -32% 

GLE 173 169 -2% 173 0% 168 -3% 

LEGIT 2,391 2,285 -4% 2,319 -3% 2,248 -6% 

Total 3,485 3,232 -7% 3,303 -5% 3,121 -10% 

TOI % 31% 29% 30% 28% 
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1. INTRODUCTION 

The Coast Guard is currently in the acquisition process for cutters.  Cutters include the National 

Security Cutter (WMSL/ NSC), the Offshore Patrol Cutter (WMSM/ OPC), and the Fast 

Response Cutter (WPC/ FRC).
2 

This study will look at the impact on operational effectiveness 

as a result of varying the number of NSCs added to the fleet, with additional OPCs and FRCs 

used to backfill anticipated mission gaps within a constant acquisition budget. 

The DHS Program Analysis and Evaluation (PA&E) Office was tasked to independently 

revalidate the multi-mission Offshore Cutter fleet now that capabilities and actual costs of the 

NSC, OPC, and FRC are better understood.  Various alternatives were reviewed to provide 

insights into the impact on operational effectiveness based on varying acquisition strategies.  

These notional fleet mixes vary in quantity of assets and operational effectiveness and were 

designed based on projected mission demands and budget realities.  This will provide a bottom-

up, partial fleet look at Coast Guard Deepwater Program cutter acquisitions. 

This Comparative Analysis Report is developed from the results of the experiments that 

investigated comparative operational effectiveness of the alternative mixes relative to the 

Program of Record (POR) Baseline System. 

1.1 Background 

Upon becoming the systems integrator for the Integrated Deepwater Systems (IDS) Program, the 

Coast Guard assumed significant responsibility.  The Coast Guard uses an in-depth, system-wide 

study that utilizes analytical best practices and builds upon the Coast Guard’s body of 

knowledge.  The collection of analyses provides an increased sense of situational awareness 

regarding capability requirements and the impact on operational effectiveness of the Deepwater 

System.  The modeling and measurement procedures applied in this experiment have been 

independently accredited and recognized by the Government Accountability Office (GAO).3 

“The Coast Guard’s analytical methods were appropriate for determining if the 

revised asset mix would provide greater mission performance and whether the mix is 

appropriate for meeting Deepwater missions. GAO and other independent experts 

found the Coast Guard’s methods were reliable for assessing the effects of changing 

the asset mix and a Department of Defense review board facilitated accreditation of 

the Coast Guard’s approach. Because the model has proved useful for guiding Coast 

Guard decisions on the proper asset mix for achieving Deepwater performance 

goals, the Coast Guard is considering ways to expand the model to guide decisions 

on meeting its Coast Guard-wide performance goals.” 

Mission analysis is a continuous and iterative process that analyzes mission performance, 

identifies deficiencies, and offers solutions with respect to capability.  The Coast Guard recently 

completed a series of Fleet Mix Analyses (FMAs), essentially mission analyses with an added 

focus on fleet mix.  The FMAs took an in-depth look at the Coast Guard System of Systems’ 

2 
National Security Cutters (NSCs) are also referred to as Maritime Security Cutters, Large (WMSLs).
 

Offshore Patrol Cutters (OPCs) are also referred to as Maritime Security Cutters, Medium (WMSMs).
 
Fast Response Cutters (FRCs) are also referred to as Patrol Craft (WPCs).
 
3 

Government Accountability Office. COAST GUARD: Changes to Deepwater Plan Appear Sound, and Program 

Management Has Improved, but Continued Monitoring Is Warranted (GAO-06-546)
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current operational return on investment, mission performance plans, and known or projected 

asset attributes to develop notional future capabilities (force mixes).  These notional future 

capabilities were analyzed against current performance and cost baselines to predict their return 

on investment.  The results of the FMA studies provide a rigorous, analytical basis to defend 

strategic business processes.  During the study, an “as exists/ to be delivered” system baseline 

was established as the POR.  The POR Baseline System served as the comparative baseline for 

this study. 

1.2 Scope and Objectives 

The primary objective of this study is to conduct a comparative assessment of operational 

effectiveness for alternative fleet mixes, varying the major cutter (WMSL/ NSCs and WMSM/ 

OPCs) fleet composition. The primary objective addresses the question, “What are alternative 

mixes of major cutters (WMSL/ NSCs and WMSM/ OPCs) – with potential impacts of those 

mixes – given the total current acquisition cost of surface assets for the POR?” During the 

experiment development and implementation, fleet mix investigation was focused on the major 

cutter mixes. Alternative quantities of WPC/ FRCs were used in selected systems to balance the 

total acquisition cost of the systems. 

Other investigation considerations will include: 

Operational effectiveness impacts of adjusting key WMSM/ OPC operating characteristics 

(e.g., speed, sea state operating limits, and range/ endurance). 

Impact on operational effectiveness if WMSM/ OPCs of differing capability are employed 

but in larger quantity (staying within the acquisition cost constraints). 

The suitability of the LCS-1 to perform Coast Guard missions. Application of LCS-1 assets 

was investigated to address if the LCS-1 has applicability to Coast Guard mission execution. 

Note: With an increase in flight deck equipped cutters (FDECs) for some fleet mixes, additional 

short-range rotary-wing aircraft were added to the inventory to maintain a similar Days 

Deployed aboard Ship (DDAS) assignment ratio as with the POR. 

The alternative fleet mixes provided in Table 1:  Alternative Fleet Mix Excursions are based 

on: 

Maintaining a constant acquisition cost for major cutters and fast response cutters (WMSL/ 

NSC, WMSM/ OPC, WPC/ FRC). 

The spectrum of potential WMSM/ NSC quantities projected to address Coast Guard mission 

requirements. 

Investigating alternative capability WMSL/ OPCs across the spectrum of potential quantities 

within the acquisition cost cap. 

The suitability of the LCS-1 to perform Coast Guard missions. 

3 May 2011 2 
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Table 1:  Alternative Fleet Mix Excursions 

ID Excursion Description 

POR 
Program of Record 

(POR) 

System of capability and CONOPS developed and exercised for the FMA to 

reflect current “as delivered or expected” conditions (based on MSMP V2.1 Ch-1 

and associated Modeled CONOPS, FBO Addendum) 

8 WMSL/ 25 WMSM/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-1 
Minimum NSC 

(Min NSC) 

POR System staying under AC&I cap with minimum quantity of NSCs: 

5 WMSL/ 30 WMSM/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 85 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-2 
Medium NSC (Med 

NSC) 

POR System staying under AC&I cap with median quantity of NSCs: 

7 WMSL/ 26 WMSM/ 62 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-3 
Maximum NSC 

(Max NSC) 

POR System staying under AC&I cap with maximum quantity of NSCs: 

9 WMSL/ 23 WMSM/ 59 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-4 

Minimum NSC & 

Modernized 270 

(Min NSC/ Mod 

270) 

POR System staying under AC&I cap with minimum quantity of NSCs and 

alternative OPC (Modernized 270): 

5 WMSL/ 41 WMSM-A/ 60 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 100 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-5 

Medium NSC & 

Modernized 270 

(Med NSC/ Mod 

270) 

POR System staying under AC&I cap with median quantity of NSCs and 

alternative OPC (Modernized 270): 

7 WMSL/ 37 WMSM-A/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 97 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-6 

POR with 

Modernized 270 

Replacement (POR 

NSC/ Mod 270) 

POR System staying under AC&I cap, replacing OPC with alternative OPC 

(Modernized 270): 

8 WMSL/ 34 WMSM-A/ 58 WPC operational 

21 LRS/ 30 MRS/ 32 MRR/ 94 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-7 

Minimum LCS 

Augmentation (Min 

LCS) 

POR System substituting the LCS-1 for the OPC in the Southeast Region: 

8 WMSL/ 22 WMSM/ 58 WPC / 3 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-8 

Medium LCS 

Augmentation (Med 

LCS) 

POR System substituting the LCS-1 for the OPC in the Southeast Region: 

8 WMSL/ 19 WMSM/ 58 WPC / 6 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational 

CFS-9 

Maximum LCS 

Augmentation (Max 

LCS) 

POR System substituting OPC for LCS-1 in the Southeast Region: 

8 WMSL/ 16 WMSM/ 58 WPC / 9 LCS-1 operational 

21 LRS/ 30 MRS/ 32 MRR/ 82 SRR/ 12 UAS-LB/ 18 UAS-CB operational l 
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The DHS CFS excursions have specific system characteristics and parameters as described in 

Table 1:  Alternative Fleet Mix Excursions. For purposes of the analysis, the excursions are 

grouped to compare results based on: 

Comparison of the alternative fleet mixes by adjusting the number of NSCs and OPCs 

compared to the POR Baseline System (Group A). 

Comparison of Alternative OPC (Modernized 270) mixes to the POR Baseline System 

(Group B).
 

Comparison of LCS-1 excursions to the POR Baseline System (Group C).
 

A summary of the comparison groupings is provided in Table 2:  DHS CFS Excursion
 
Comparison Groups.
 

Table 2:  DHS CFS Excursion Comparison Groups 

Group Comparison Focus 
Excursions 

Included 

A Alternative Fleet Mixes to 

Program of Record 

Operational effectiveness differences due to 

adjustments in quantities of NSC vs. OPC 

CFS-1, CFS-2, 

CFS-3, POR 

B 
Alternative OPC 

(Modernized 270) mixes to 

Program of Record 

Operational effectiveness differences due to 

acquisition of reduced capability/ acquisition cost 

OPC variant 

CFS-4, CFS-5, 

CFS-6, POR 

C LCS-1 mixes to Program of 

Record 

Operational effectiveness differences due to 

replacement of select OPCs with the LCS-1 asset and 

one analysis applying the increase in acquisition costs 

of LCS-1 assets to OPC assets instead (CFS-10) 

CFS-7, CFS-8, 

CFS-9, CFS-10, 

POR 

Note: Bold italicized text indicates the Baseline for Comparison. 

1.3 Document Overview 

This document is organized into four sections and five appendices: 

Section 1:  Introduction – Describes the background, scope, and objectives for the 

assessment effort and provides an overview of this document.
 

Section 2:  Operational Effectiveness Modeling – Describes the experiment and the
 
excursions developed and exercised.
 

Section 3:  Operational Effectiveness Assessment – Provides an assessment of operational 

effectiveness results.
 

Section 4:  Conclusions – Presents conclusions of this study and recommendations for
 
further study.
 

Appendix A:  Glossary and References – Presents a list of the acronyms and terms used 

throughout this document and their definitions.  The references used in preparing this report 

are also listed in this appendix.
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Appendix B:  Modeling Overview – Presents a description and information pertaining to 

the CGMOES modeling and simulation process and results development. 

Appendix C: Model Development and Implementation – Presents a description and 

information pertaining to the adjustments to the excursions to implement the experiment. 

Appendix D: Operational Effectiveness Comparison – Contains the supplemental 

analyses to assess the system performance of the excursions across the complete set of 

operational effectiveness measures. 

Appendix E:  Major Cutter Effective Presence – Presents a description of the effective 

presence projections used for system development. 
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2. OPERATIONAL EFFECTIVENESS MODELING 

The Coast Guard Maritime Operational Effectiveness Simulation (CGMOES) is used to project 

the operational effectiveness (OpEff) achieved by the system of assets and capabilities as defined 

in the Deepwater Modeling and Simulation Master Plan Version 2.1, Change 1 (MSMP V2.1 

Ch-1) and associated Modeled Concept of Operations (CONOPS), as adjusted by the experiment 

requirements.  The system of assets and capabilities capitalizes from the synergistic effects of 

individual components working in concert to achieve Deepwater mission effectiveness.  This 

synergy is inherently nonintuitive, so the CGMOES is used to gain insight into the effects that 

modifications on individual system components have on the performance of the system as a 

whole. 

The CGMOES is a specific application developed for modeling the system as defined in the 

MSMP V2.1 Ch-1 and Modeled CONOPS using the Maritime Operations Simulation 

(MarOpsSim) and the Deepwater Operational Effectiveness Modeling Environment (Modeling 

Environment).  The parameters within these documents were modified as part of a previous 

Coast Guard study to establish a baseline for the “as delivered/ expected” conditions – the POR 

Baseline System. 

The Modeling Environment is a modeling and simulation system/ environment evolved by the 

Coast Guard to support the MarOpsSim as the central component, along with input databases, 

information sources, and various analysis and output functions.  The CGMOES is an accredited 

system with established validation and verification procedures. 

2.1 Experiment Description 

A series of simulations using the CGMOES derived from the CGMOES V2.1 POR Baseline 

System were used to exercise models representing the alternative mixes.  The models were 

developed following the specifications of the MSMP V2.1 Ch-1 and associated Modeled 

CONOPS (with addendums) and additional specifications as developed and provided by the 

stakeholders for the experiment. Supplemental information describing the modeling and 

simulation is provided in Appendix B:  Modeling Overview and Appendix C:  Model 

Development and Implementation. 

The primary objective of this experiment is to conduct a comparative assessment of the 

operational effectiveness of varying the quantity and type of surface assets (WMSL/ NSC, 

WMSM/ OPC, and WPC/ FRC). 

2.2 Model Development and Implementation 

The CGMOES POR Baseline developed under another project (Coast Guard FMA) and derived 

from the accredited CGMOES V2.1 FBO System model was used as the baseline for developing 

the DHS Multi-Mission Cutter Fleet Study alternative mixes.  Modeling runs executed for this 

assessment were based on budget restrictions and guidance from the experiment sponsor, as 

described in Appendix C:  Model Development and Implementation. 

Excursions CFS-1 through CFS-6 were conducted with 30 replications in each region at the 

Expected without Lesser Contingencies (EWO) demand level. 

3 May 2011 6 
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Excursions CFS-7, CFS-8, and CFS-9 were only conducted in the Southeast Region at the 

EWO demand level, as only cutters in that region were affected. 

2.2.1 Model Implementation Description 

Model implementation description is the transformation of the operationally focused CONOPS 

into a technical specification for model script development.  The applicable capability categories 

for each model are provided in Table 3:  Scope of CGMOES Modeling Runs. 

Table 3:  Scope of CGMOES Modeling Runs 

Source Documents / Information Applicable Version 

Modeled Concept of Operations 

(CONOPS), FBO Addendum Ch-1 

17 April 2008; with adjustments as specified in the Experimental 

Design Document and including previous Coast Guard sponsor 

approved adjustments to the FBO Baseline 

MSMP Version 2.1 Ch-1; 17 April 2008 

Electronic Modeling Data 

Consistent w/ MSMP V2.1 Ch-1 & associated Modeled CONOPS and 

derived from ICGS-provided EMD dated 21 May 2003; with 

adjustments as specified in the Experimental Design Document and 

including previous Coast Guard sponsor approved adjustments to the 

FBO Baseline 

Parent Models (Baseline for Development) POR, M3870 

Scope of Modeling Runs 

Regions All, including International (unless specified otherwise) 

Demand Levels EWO 

Time Period One Full Year 

Replications 30 (unless specified otherwise) 

2.3 Modeled Systems 

Modeled systems are defined by their assets and capabilities and the CONOPS that describes 

their employment against demands for services within a defined operating environment.  For the 

alternative fleet mixes exercised in this study, the modeled components include: 

Assets and capabilities as described by the MSMP V2.1 Ch-1 and associated Modeled 

CONOPS and adjusted by the Experimental Design Document and Model Implementation 

Descriptions. 

CONOPS as described in the Modeled CONOPS and adjusted by the Experimental Design 

Document and Model Implementation Descriptions. 

Demands as specified in the MSMP V2.1 Ch-1 and adjusted by the Experimental Design 

Document. 

The modeled systems include Deepwater Acquisition Program assets, other deepwater assets, 

and selected non-deepwater assets, which are aviation and surface asset types and classes used 

by the Coast Guard primarily to conduct Deepwater missions along with supporting command, 

control, communications, computer, intelligence, surveillance, and reconnaissance (C4ISR) and 

logistics facilities. 
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The modeled systems are specified by the source documents/ information listed in Table 4:  

Modeled Capability Implementation. 

Table 4:  Modeled Capability Implementation 

Model Asset Type/Classes Asset Schedule Patrol Areas Demand Set 

POR Term (2007) Modeled As stipulated in the POR System 

Term (2007) 

Modeled 

CONOPS Ch-1, 

FBO 

Addendum, as 

adjusted 

MSMP V2.1 

Ch-1 

CFS 1-3 

CONOPS Ch-1, FBO 

Addendum, as adjusted 

for POR 
Developed in accordance with 

Term (2007) Modeled CONOPS 

Ch-1, FBO Addendum, and 

Model Implementation 

Description – Scheduling 

Guidelines 
CFS 4-9 

Term (2007) Modeled 

CONOPS Ch-1, FBO 

Addendum, as adjusted 

for this experiment 

2.3.1 Assets and Capabilities 

2.3.1.1 Surface and Air Assets 

Coast Guard surface and air assets used to support mission requirements in the Offshore 

environment across the modeled systems are provided in Table 5:  Asset Types and Classes for 

Modeled Fleet Mixes and include the following: 

Selected classes of surface assets, including: 

○	 All major cutters – National Security Cutter (NSC) and Offshore Patrol Cutter (OPC), 

Alternative OPC (Modernized 270) and Littoral Combat Ships (LCS-1) 

○	 Patrol craft/ boats – Fast Response Cutter (FRC), and 87' Coastal Patrol Boat (87' CPB) 

○	 Seagoing buoy tenders – 225' WLB 

Note:  CBP and WLB assets are included in the operational laydown for completeness; only the 

contribution of the assets toward Offshore operating area missions is modeled. 

All fixed- and rotary-wing aircraft, including: 

○	 Fixed-wing aircraft: 

 Long Range Surveillance (LRS); HC-130s 

 Medium Range Surveillance (MRS); HC-144s 

 UAS-Land Based (UAS-LB; Predator B-like operating characteristics) 

○	 Rotary-wing aircraft: 

 Medium Range Response (MRR); H-60s 

 Short Range Response (SRR); H-65s/ MCHs 

 UAS-Cutter Based (UAS-CB; Fire Scout-like operating characteristics) 

3 May 2011 8 
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Table 5:  Asset Types and Classes for Modeled Fleet Mixes 

Asset Type 
POR 

Asset Class 

Cutter Fleet Study 

Asset Class 

Modeled 

Asset Type 

Surface Assets 

National Security Cutter (NSC) WMSL WMSL WHEC 

Offshore Patrol Cutter (OPC) WMSM WMSM WMEC 

Modernized 270 N/A WMSM-A WMEC 

Littoral Combat Ship (LCS-1) N/A LCS WMEC 

Air Assets 

Long Range Surveillance (LRS) HC-130H/J HC-130H/J LRS 

Medium Range Surveillance (MRS) HC-144A HC-144A MRS 

Medium Range Recovery (MRR) MH-60T MH-60T MRR 

Short Range Recovery (SRR) MH-65C MH-65C SRR 

UAS-CB 
UAS-CB 

(Fire Scout-like) 

UAS-CB 

(Fire Scout-like) 
TUAV 

UAS-LB 
UAS-LB 

(Predator B-like) 

UAS-LB 

(Predator B-like) 
SUAV 

Surface Asset Descriptions 

An overview of asset capabilities is provided in Modeled CONOPS, FBO Addendum Ch-1, and 

MSMP V2.1 Ch-1.  Key operating parameters for the proposed major cutters to be investigated 

are summarized in Table 6:  Summary of Key Operating Parameters. Supplemental 

capability information is provided in Appendix C:  Model Development and Implementation. 

Table 6:  Summary of Key Operating Parameters 

Parameter NSC OPC ORD Modernized 270
1 

LCS-1 

DAFHP 230 days 230 days 230 days 230 days 

Speed 28 kts 25 kts 19 kts >45 kts 

Range 12,000 NM @ 18 kts 9,000 NM @ 17 kts 6,600 NM @ 12 kts 4,500 NM @ 14 kts 

Endurance 60 days 45 days 45 days 21 days
2 

Boat Facilities 2 boats up to 11m 2 boats up to 11m 2 boats up to 11m 2 boats up to 11m
3 

Aviation 

Facilities 

4 VUAVs or 

2 MH-65s or 

1 MH-65 and 2 

VUAVs
4 

2 helos, or 

1 helo & 2 VUAVs, 

or 4 VUAVs
4 

1 helo or VUAV 
2 helos, or 

1 helo & 3 VUAVs
4 

Launch 

Parameters 

(Significant 

Wave Height) 

Boat – 4m 

Aircraft – 4m 

Boat – 4m 

Aircraft – 4m 

Boat – 2.5m 

Aircraft – 2.5 m 

Boat – 2.1m 

Aircraft – 3.7m 
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Parameter NSC OPC ORD Modernized 270
1 

LCS-1 

Sensors 

3-D air search radar, 

surface search radar, 

fire control system, 

EO/IR, ESM, ADF, 

IFF 

Surface search 

radar, EO/IR, ESM, 

ADF, IFF 

Surface search radar, 

EO/IR, ESM, ADF, 

IFF 

3-D air search radar; 

subsurface sensors; 

coordinated air, 

surface, and 

subsurface tactical 

picture 

Patrol 

Scheduling/Break 
90 days/ 21 days 60 days/ 14 days 60 days/ 14 days 60 days/ 5 days 

Notes: 

1.	 Operating characteristics for the Modernized 270 represent discussion conducted during the Kickoff Meeting/ 

Technical Interchange Meeting (TIM) #1 and subsequent working meeting conducted 1 November 2010. 

2.	 Stores endurance is 21 days. Fuel capacity of 112K gals; assuming 400 gal/hr @ econ speed, fuel endurance is 

11.6 days. 

3.	 The LCS-1 is outfitted with a dedicated maritime security module, which provides capability for two boats and 

boarding team berthing and support facilities. 

4.	 Standard embarked aircraft configuration for the POR System is one (1) MCH/ H-65 and one (1) UAS-CB. 

The following surface assets are the focus of this study: 

National Security Cutter (NSC). At 418 

feet, the new Legend class of national security
 
cutters is designed to be the flagship of the
 
U.S. Coast Guard’s fleet, capable of 

executing the most challenging maritime
 
security missions, including supporting the 

mission requirements of the joint U.S. 

combatant commanders.  Compared to legacy
 
cutters, the NSC’s design will provide better 

seakeeping and higher sustained transit
 
speeds, greater endurance and range, and the 

ability for launch and recovery in higher sea
 
states of improved small boats, 

helicopters, and unmanned aerial vehicles 

– all key attributes in enabling the Coast 

Guard to implement increased security responsibilities.  Such duties include exerting more 

effective jurisdiction over foreign-flagged ships transiting U.S. waters.  The NSC, for 

example, will enable the Coast Guard to screen and target vessels faster, more safely, and 

more reliably before they arrive in U.S. waters – to include conducting onboard verification 

through boarding and, if necessary, taking enforcement-control actions.  The NSC will serve 

as an integral part of the Coast Guard’s collaborative interagency effort to achieve maritime 

domain awareness and ensure the safety of the American public and sovereignty of U.S. 

maritime borders. 
4 

National Security Cutter 

http://cgvi.uscg.mil/media/main.php?g2_itemId=202029 

4 
NSC information from USCG Acquisition web page: www.uscg.mil/acquisition/nsc/projectdescription.asp 
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Offshore Patrol Cutter (OPC). The OPC 

will complement the Coast Guard’s legacy 

fleet and next-generation cutters to extend 

operational capabilities across the mission 

spectrum.  This will be accomplished 

through increased range and endurance; more 

powerful weapons; larger flight decks; and 

improved command, control, 

communications, computers, intelligence, 

surveillance and reconnaissance (C4ISR) 
Offshore Patrol Cutter equipment.  The OPC’s mission influence 

www.uscg.mil/acquisition/OPC/default.asp 
will be extended by aircraft and a new 

generation of cutter boats, and it will accommodate small boat launch and recovery in higher 

sea states than existing davit systems aboard legacy cutters.  In addition, the OPC provides 

for improved over-the-horizon and local force protection capabilities.
5 

Alternative Offshore Patrol Cutter (Modernized 270). A variation on the OPC with 

reduced capabilities and lower acquisition cost.  Some of the parameters adjusted from the 

OPC include reduced maximum and cruising speeds, capability to support only one 

helicopter, and reduced capability to launch attached boats or helicopters in higher sea states. 

Littoral Combat Ship (LCS). The 

Littoral Combat Ship (LCS) is the first 

of a new family of surface ships for the 

U.S. Navy.  The LCS-1 is a fast, highly 

maneuverable, networked surface 

combat ship, which is a specialized 

variant of the family of U.S. future 

surface combat ships.  LCS-1 is 

designed to satisfy the urgent 

requirement for high-speed, shallow 

water draft vessels to operate in the 

littoral environment (coastal waters) to 

counter growing potential 

“asymmetric” threats of coastal mines; 

quiet diesel submarines; and the 

potential to carry explosives and 

terrorists on small, fast, armed boats.  A core capability will be the rapid deployment of Fire 

Scout unmanned air vehicles and a deployable 40' high-speed boat.  In addition, mission 

modules will have the capability to be changed between mine warfare, antisubmarine 

warfare, and antisurface warfare within 24 hours.  The first 377' LCS, the USS FREEDOM 

(LCS-1), was delivered to the Navy in December 2009.
6 

LCS-1 during sea trials on Lake Michigan 

www.murdoconline.net/archives/6453.html 

5 
OPC information from USCG Acquisition web page: www.uscg.mil/acquisition/opc/default.asp 

6 
LCS information taken from PEO PMS 501 briefing to the U.S. Navy 

3 May 2011 11 

http://www.uscg.mil/acquisition/opc/default.asp
http://www.murdoconline.net/archives/6453.html
http://www.uscg.mil/acquisition/OPC/default.asp


   

   

 

 

   

   

 

 

   

 

   

     

 

 

 

 

  
      

        

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

       

  
   

   

 
 

       

 
 

           

  

 

     

     

 

   

 

   

 

  

  

 

 

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Air Asset Descriptions 

An overview of asset capabilities is provided in the Modeled CONOPS, FBO Addendum Ch-1, 

and MSMP V2.1 Ch-1 and associated Modeled CONOPS.  Key operating parameters for the 

proposed major cutters to be investigated are summarized in Table 7:  Standard Air Asset 

Operating Characteristics – POR & CFS Systems. More specific capability information is 

provided in Appendix C:  Model Development and Implementation. 

Table 7:  Standard Air Asset Operating Characteristics – POR & CFS Systems 

HC-130 HC-144A H-60 H-65 

UAS-LB 

(Predator 

B-like) 

UAS-CB 

(Fire Scout-

like) 

Programmed Flight 

Hours (PFH) 
800 800 700 700 800 600 

Training Allocation 20% 20% 55% 55% 0% 0% 

Speed (kts) 

320 max 

250 cruise 

152 econ 

240 max 

208 cruise 

141 econ 

180 max 

140 cruise 

70 econ 

175 max 

148 cruise 

75 econ 

260 max 

190 cruise 

150 loiter 

110 max 

90 cruise 

90 loiter 

Range (nm) 4,127 2,086 700 400 3,200 750 

ROA Std/ Remote 

(nm) 

1,660/ 

1,530 
850/ 600 292 120 

750 (for 5 

hours) 
100 

Endurance (hrs) 14 10.7 6 3.5 16 4 

Sensors 
CASPER, 

EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

2.3.1.2 C4ISR Capability 

C4ISR capabilities include equipment and systems deployed on assets and at shore-based 

facilities: 

Sensors: Equipment and devices that provide and display data and other information. 

Communications (Comms): Systems and equipment that support one-way or two-way 

exchange of written and/or verbal information. 

Navigation (Nav): Systems and equipment that support determination and display of 

geographic position of own unit, or the location of various aids to navigation. 

Command and Control (C2): Decision support systems and related equipment that support 

assessment and integration of information displayed by sensors and/or navigation systems. 

An attribute of C4ISR system contribution includes Electronic Identifications (EIDs).  EIDs are 

discrete modeled events that make additional, specific information on selected targets available 

to assets. The assets use this information to update and prioritize their local target list for 

subsequent operational activities. 

Supplemental information on the modeled systems is provided in Appendix C:  Model 

Development and Implementation. 
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2.3.2 Concept of Operations 

2.3.2.1 Program of Record System 

The Modeled CONOPS is in accordance with the Term (2007) Modeled CONOPS, FBO 

Addendum Ch-1, dated 17 April 2008, with the following adjustments: 

Air 

Operating Characteristics 

○	 Adjusted HC-144A PFH from 1,200 to 800 per aircraft. 

○	 Adjusted rotary-wing aircraft training allocation from 44% to 55% per aircraft. 

Force Structure and Allocation 

○	 Added two (2) HC-130s at CGAS Elizabeth City for International Ice Patrol (IIP). 

○	 Replaced two (2) HAEUAVs at CGAS Clearwater with six (6) UAS-LBs at CGAS Cape 

Canaveral. 

○	 Replaced 16 VUAVs at Jacksonville, FL, with six (6) UAS-CBs at CGAS Cape
 
Canaveral.
 

○	 Replaced two (2) HAEUAVs at CGAS Barbers Point with two (2) UAS-LBs at CGAS 

Barking Sands and four (4) UAS-LBs at Naval Base Ventura County (NBVC; Hueneme, 

CA). 

○	 Replaced 18 VUAVs at NBVC with eight (8) UAS-CBs. 

○	 Replaced four (4) VUAVs at CGAS Barbers Point with two (2) UAS-CBs at NavSta/ 

CGAS Barking Sands. 

○	 Replaced four (4) VUAVs at CGAS Kodiak with two (2) UAS-CBs. 

Mission Execution and Tactics 

○	 UAS-LBs conduct surveillance patrols similar to HC-144A surveillance patrols. 

○	 UAS-CBs conduct one daily surveillance patrol of four hours; deployed helicopters will 

conduct two daily surveillance patrols of two hours each (four hours total per day). 

Surface 

Operating Characteristics 

○	 FRC operating hours reduced from 3,000 to 2,500 annually. 

2.3.2.2 Cutter Fleet Study Systems 

The Modeled CONOPS is in accordance with the Term (2007) Modeled CONOPS, FBO 

Addendum Ch-1, dated 17 April 2008, the adjustments incorporated with the POR System, and 

the following adjustments: 

Air 

Operating Characteristics 

○	 No adjustments from POR. 

3 May 2011 13 



   

   

 

 

   

   

    

   

 

  

  

 

  

   

   

  

 

    

   

   

 

     

     

 

    

 

   

  

  

    

 

    

 

   

 

   

  

                                                 

 
            

      

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Force Structure and Allocation 

○	 Additional airframes (HH-65 with AUF capability) will be assigned in those excursions 

with an increased count of FDEC to maintain POR equivalent utilization rates of DDAS.  

Airframes assigned to Jacksonville, FL, or Hueneme, CA, based on the increased number 

of FDECs on the East and West Coast, respectively. 

Mission Execution and Tactics 

○	 No adjustments from POR. 

Surface 

Operating Characteristics 

○	 As specified in Table 6:  Summary of Key Operating Parameters. 

Force Structure and Allocation 

○	 Specific force laydown location and quantity of assets for each excursion are provided in 

Appendix C:  Model Development and Implementation. 

○	 Alternative WMSM/ OPC (Modernized 270) quantities and allocation are consistent with 

Coast Guard priorities and policy.  Priorities established in previous studies
7 

for WMSM/ 

OPC locations, given an increased quantity were used as benchmarks; this was 

complemented by projected effective presence. 

○	 Only the LCS-1 (USS FREEDOM, Lockheed Martin design) was considered. 

○	 The LCS-1 allocation is consistent with Coast Guard priorities and policy and typically 

allocated and assigned to operating areas and missions that leverage its unique operating 

characteristics (e.g., JIATF South Counterdrug support). 

○	 A tool was developed that, given a projected allocation and assignment of cutters to each 

region for mission execution, projects the resulting effective presence.  Employment 

assignments were made to achieve an equivalent level of effective presence as POR and 

consistent with the mission priorities.  Available capacity (after meeting POR 

requirements) was applied to meet the FMA requirements in order of specified mission 

priority identified in the Modeled CONOPS.  The employment assignments are 

adjustable through the tool to estimate effective presence levels within the system 

constraints.  Details of the tool and analysis process are presented in Appendix E:  

Major Cutter Effective Presence. Significant allocation items applied across the 

systems include: 

 WMSL/ NSC Defense Operations requirements filled; in systems with only five (5) 

WMSL/ NSCs, sufficient operational time was allocated from a West Coast cutter to 

fulfill East Coast demand. 

 Two (2) WMSL/ NSCs homeported in Hawaii were assigned to the LMR mission in 

the Alaska Region across all systems. 

 As WMSL/ NSCs were incremented to the systems, they were assigned to the Drug 

mission to leverage their increased on-station capability. 

7 
Excursions with alternative OPC counts were developed during the Coast Guard Fleet Mix Analysis and were 

derived from the accredited CGMOES V2.1 FBO System model. 
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 LCS-1s were assigned to Drug patrol areas within reasonable transit time from 

homeports and logistics facilities in theater. 

Mission Execution and Tactics 

○	 Alternative WMSM/ OPC (Modernized 270) is employed similarly to the ORD WMSM/ 

OPC. 

○	 The LCS-1 is employed similarly to the ORD WMSM/ OPC.  Decision logic for various 

speeds and intercept is the same as the ORD WMSM/ OPC. 

2.3.3 Demands for Services 

Demands implemented are as specified in the MSMP V2.1 Ch-1 with the following adjustment: 

To be consistent with current Coast Guard commitments, additional Defense Operations 

mission support requirement for 125 days of National Security Cutter (NSC) mission support 

for the DHS CFS Systems.  This was implemented through assignment of WMSL/ NSCs 

with appropriate embarked aircraft to National Defense duties; during the specified Defense 

Operations support time, these cutters were not available for other Coast Guard mission 

tasking.  This addition Defense Operations mission support requirement was not 

implemented for the POR model. 

All excursions were executed at the EWO demand level. 
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3. OPERATIONAL EFFECTIVENESS ASSESSMENT 

The analysis and associated operational effectiveness assessment involved a comparison of the 

relative differences in the modeled system performance.  The excursions were exercised in the 

appropriate model developed for the CGMOES.  Operational effectiveness comparisons were 

conducted and compared to the POR Baseline System Operational Effectiveness measures. 

3.1 Assessment Summary by Comparison Group 

A summary assessment of each of the Comparison Groups and the included systems investigated 

is provided in Table 8:  Summary Operational Effectiveness Assessment. This assessment 

compares the operational effectiveness of various system configurations as described in Section 

2.1: Experiment Description. Assessments addressed in this report include: 

System performance. A review of system performance using the operational effectiveness 

measures characterized in the MSMP V2.1 Ch-1, Table E.8-1:  Measures for Operational 

Effectiveness Scenario Evaluation. 

Asset Contribution: 

○	 Quantity of detections, classifications, and identifications (DCI). An assessment of the 

counts of detections, classifications, and identifications – operational information – by 

the modeled systems.  Assesses the capability of the system to detect targets and process 

through classification and identification stages to support surface asset prosecutions.  As 

the quantity of detections increases, surface assets achieve higher Maritime Domain 

Awareness (MDA) of targets in their operating area.  Ship-deployed aircraft, helicopters, 

and UAS-CBs provide tactical surveillance and target information in the localized areas 

surrounding the cutter; fixed-wing asset surveillance provides strategic/ operational 

surveillance and target information to direct cutter patrols toward targets of interest 

(TOIs). Note: DCI executed by aircraft deployed to and operating from a cutter (SRR 

and TUAV) is attributed to that cutter for reporting purposes. 

○	 Quantity of Electronic Identifications (EIDs). An assessment of the counts of electronic 

identifications by the modeled systems.  Assesses the capability of the system to collect 

and manage EID information on participating and compliant targets, enabling target 

sorting in support of surface asset prosecutions.  EIDs represent the push of Track 

Management System (TMS) data to patrolling assets, which makes target information 

available to relevant assets/ facilities consistent with a visual ID, except for the suspicion 

level. 

○	 Quantity of prosecutions.  An assessment of the counts of targets that are prosecuted, 

which is directly supported by the quantity and quality of DCI.  These factors allow 

prosecution assets to obtain a better understanding of target locations within their 

operating areas for subsequent prosecutions.  The increased knowledge of target positions 

allows more target prosecutions. 

○	 Quality of prosecutions. An assessment of the types of targets that are prosecuted, which 

is also directly supported by the quantity and quality of DCI.  The quality of DCI allows 

the system to focus prosecutions (boardings) on TOIs and reduce the diversion to 

legitimate (non-violator) vessel traffic. 
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The asset contribution analyses were conducted to provide additional insight into the impacts of 

the system changes on execution of the Operational Spectrum.  The Operational Spectrum 

represents a culling and sorting process.  This process is generally sequential and consists of a 

five-step procedure.  These steps, abbreviated as SDCIP, involve: 

1. Surveiling a given area 

2. Detecting targets 

3. Classifying detected targets as either TOIs or legitimate traffic 

4. Identifying specific TOI to determine its name, homeport, type of cargo, etc. 

5. Prosecuting or delivering end game capability to the identified TOI 

Intelligence and Fusion contributes throughout the Operational Spectrum as information is 

available.  For example, fusion of known violator tracks to the detection of a target by a 

patrolling asset provides a degree of additional information regarding the detected target.  Other 

sources of intelligence and information fusion may provide detailed position, course and speed, 

and violation information on targets sufficient and actionable to divert assets to prosecute. 

This sequence is adaptable and applicable to all Coast Guard missions.  The progression through 

the steps of the spectrum provides Coast Guard units with a structure for operations and a means 

to sort/ cull TOIs from background traffic in order to focus operational effort on activities that 

directly contribute to operational effectiveness.  This operational spectrum is applicable to 

single-unit operations as well as multi-unit, coordinated operations. 

Supplemental information on the SDCIP process is provided in Appendix C: Model 

Development and Implementation. 
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Table 8:  Summary Operational Effectiveness Assessment 

Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group A: 

Min NSC 

(CFS-1) 

Rotary-wing (RW) increased by 945 OFH (2%) 

Reduced quantity of WMSL/ NSC from eight (8) to 

five (5) and an increase in WMSM/ OPC from 25 to 

30, resulting in an increase of two (2) major cutters 

Scheduled major cutter mission (AMIO, Drug, & 

LMR) days increase by 330 DAFHP (5%): 

○ NE – increase by 1% 

○ SE – increase by 4% 

○ WE – increase by 10% 

○ AK – increase by 3% 

System Performance 

Moderate increases in Drug, LMR Domestic, and PWCS. This is 

attributed to the increase in major cutter availability (DAFHP) and a small 

shift of major cutters to southern homeports (removing two (2) NSCs from 

Portsmouth and adding one (1) OPC each to Charleston and Key West). 

Minor decreases in MARSEC 1. This is attributed to reallocation of RW 

aircraft to major cutters assigned to other proactive missions, reducing the 

availability for PWCS activity. 

Asset Contribution (SDCIP) 

Minor improvements in DCI (<4%). This is attributed to the increase in 

major cutter count and the corresponding increase in aviation assets. 

Minor improvements (4%) in prosecution of targets. This is attributed to 

increase quantities of major cutters. 

Moderate increase (10%) in AMIO prosecution and minor increase (5%) 

in LMR prosecutions. This is attributed to the increase in major cutters 

available for prosecution and offset by Defense Operations requirements. 
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Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group A: 

Med NSC 

(CFS-2) 

No change in aviation asset OFH 

Reduced quantity of WMSL/ NSCs from eight (8) to 

seven (7) and an increase in WMSM/ OPCs from 25 

to 26, resulting in an equivalent number of major 

cutters 

Scheduled major cutter mission (AMIO, Drug & 

LMR) days decrease by 90 DAFHP (-1%): 

○ NE – no change 

○ SE – no change 

○ WE – decrease by 7% 

○ AK – increase by 3% 

An additional four (4) WPC/FRCs (from 58 to 62), a 

7% increase in assets and operating time 

System Performance 

Minor decrease in Drug and MARSEC 1. For Drug, the capability 

reduction of one (1) WMSL/ NSC is greater than the capability addition of 

one (1) WMSM/ OPC. For MARSEC 1, this is attributed to reallocation 

of RW aircraft to major cutters assigned to other proactive missions, 

reducing the availability for PWCS activity. 

Asset Contribution (SDCIP) 

Moderate improvements (6%) in Identification. The relocation of one (1) 

WMSM/OPC from the Northeast Region to the Western Region and the 

addition of four (4) WPC/FRCs contribute to greater identification of 

targets. 

Negligible increase to total prosecutions, with minor increases in AMIO 

and GLE prosecutions (<5%). This is attributed to the addition of four (4) 

WPC/ FRCs to the system. This gain is offset by Defense Operations 

requirements, reducing the availability of WMSL/ NSCs. 

Group A: 

Max NSC 

(CFS-3) 

No change in aviation asset OFH. 

Increased quantity of WMSL/ NSCs from eight (8) to 

nine (9) and a decrease in WMSM/ OPC from 25 to 

23, resulting in a reduction of one (1) major cutter. 

Scheduled major cutter mission (AMIO, Drug & 

LMR) days decrease by 305 DAFHP (-5%). 

○ NE – decrease by 3% 

○ SE – decrease by 6% 

○ WE – decrease by 7% 

○ AK – increase by 3% 

An additional WPC/FRC (from 58 to 59), a 2% 

increase in assets and operating time. 

System Performance 

Minor decrease in Drug, PWCS, LMR, and MARSEC 1 – Fill Rate 

resulting from a reduction in DAFHP. 

Asset Contribution (SDCIP) 

Minor improvements in DCI (<4%). Increased EID from WPC/FRC is 

offset by the net reduction of one (1) major cutter. 

Moderate decrease (-5%) in prosecutions attributed to the net decrease in 

major cutters and Defense Operations requirements. 
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Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group B: 

Min NSC/ Mod 

270 (CFS-4) 

RW increased by 5,670 OFH (13%) 

Reduced quantity of WMSL/ NSCs from eight (8) to 

five (5) and an increase in WMECs (Modernized 

270s) from 25 to 41, resulting in an increase of 13 

major cutters 

Scheduled major cutter mission (AMIO, Drug & 

LMR) days increase by 2,700 DAFHP (41%): 

○ NE – increase by 1% 

○ SE – increase by 24% 

○ WE – increase by 110% 

○ AK – increase by 3% 

An additional two (2) WPC/FRCs (from 58 to 60), a 

3% increase in assets and operating time 

System Performance 

Performance across all missions is similar to Baseline System, with the 

exception of an increase in Maritime Security mission (AMIO, Drug, and 

LMR) performance. These changes are attributed to the increased 

availability (41% increase in DAFHP) of the Mod 270s. The increased 

capacity is focused in the Southeast and Western Regions. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a moderate to 

significant increase to DCI of targets by the overall system compared to 

the POR System. 

The modeled system differences resulted in a moderate increase (8%) in 

prosecutions of targets by the overall system compared to the POR 

System. The differences are attributed to the increased quantity of 

prosecution capable assets. 

Significant increase (32%) in AMIO prosecutions and moderate increase 

(8%) in Drug prosecutions reflects the Southeast and Western Region 

mission priorities and increased major cutter capacity. 
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Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group B: 

Med NSC/ 

Mod 270 

(CFS-5) 

RW increased by 4,725 OFH (10%) 

Reduced quantity of WMSL/ NSCs from eight (8) to 

seven (7) and an increase in WMECs (Modernized 

270s) from 25 to 37, resulting in an increase of 11 

major cutters 

Scheduled major cutter mission (AMIO, Drug & 

LMR) days increase by 2,280 DAFHP (34%): 

○ NE – increase by 1% 

○ SE – increase by 13% 

○ WE – increase by 105% 

○ AK – increase by 3% 

System Performance 

The performance across all missions is similar to Baseline System, with 

the exception of an increase in Maritime Security mission (AMIO and 

Drug) performance. The MARSEC 1 – Fill Rate decreased. AMIO and 

Drug changes are attributed to the increased availability (34% increase in 

DAFHP) of the Mod 270s. The increased capacity is focused in the 

Southeast and Western Regions. For MARSEC 1– Fill Rate, the decrease 

is attributed to reallocation of rotary-wing assets to major cutters assigned 

to other proactive missions, resulting in a reduced availability for PWCS 

activity. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a moderate 

increase to DCI of targets by the overall system compared to the POR 

System. 

The modeled system differences resulted in a minor increase (2%) in 

prosecutions of targets by the overall system compared to the POR 

System. The difference is attributed to the increased benefit of the 

quantity of prosecution-capable assets being only slightly better than the 

decreased individual capability of the Mod 270 requirements. 

Significant increase in AMIO (24%) and Drug (13%) prosecutions reflects 

the Southeast and Western Region mission priorities and increased major 

cutter capacity. 
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Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group B: 

POR NSC/ 

Mod 270 

(CFS-6) 

RW increased by 3,780 OFH (8%) 

Increase in WMECs (Modernized 270s) from 25 to 

34, resulting in an increase of nine (9) major cutters 

Scheduled major cutter mission (AMIO, Drug & 

LMR) days increase by 1,815 DAFHP (27%): 

○ NE – increase by 1% 

○ SE – increase by 13% 

○ WE – increase by 79% 

○ AK – increase by 3% 

System Performance 

The Performance across all missions is similar to Baseline System, with 

the exception of an increase in Maritime Security mission (AMIO and 

Drug) performance. The MARSEC 1 – Fill Rate decreased. For AMIO 

and Drug, changes are attributed to the increased availability (27% 

increase in DAFHP) of the Mod 270s. The increased capacity is focused 

in the Southeast and Western Regions. For MARSEC 1 – Fill Rate, the 

decrease is attributed to reallocation of rotary-wing assets to major cutters 

assigned to other proactive missions, resulting in a reduced availability for 

PWCS activity. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a moderate 

increase to DCI of targets by the overall system compared to the POR 

System. 

The modeled system differences resulted in a negligible change in 

prosecutions of targets by the overall system compared to the POR 

System. The results are attributed to the increased benefit of the quantity 

of prosecution capable assets being offset by the decreased individual 

capability of the Modernized 270. The decreases are reflected in the 

Northeast and Alaska Regions, where inclement weather conditions are 

prevalent. 

Significant increase (22%) in AMIO prosecutions and moderate increase 

(6%) in Drug prosecutions reflects the Southeast and Western Region 

mission priorities. 

3 May 2011 22 



   

   

 

 

   

  
      

  

 

     

        

     

         

    

  

         

      

         

      

  

       

          

      

        

        

 

  

 

     

        

     

       

   

      

  

        

  

        

        

  

       

        

          

      

      

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group C: 

Min LCS 

(CFS-7) 

No change in aviation asset OFH 

No change to scheduled major cutter mission (AMIO, 

Drug & LMR) days for the Southeast Region 

Replace three (3) WMSM/ OPCs with three (3) 

LCS-1s in Key West, FL 

System Performance 

Performance across all missions is similar to Baseline System, with the 

exception of a moderate decrease in Drug Removal Cocaine attributed to 

the shift from OPC to LCS-1 assets, resulting in a decreased availability to 

proactively patrol and respond to Drug events. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a minor decrease 

to DCI of targets by the overall system compared to the POR System. 

The modeled system differences resulted in a moderate decrease (-7%) in 

prosecutions of targets by the overall system compared to the POR. The 

decrease is attributed to the three (3) LCS-1s exchanged for WMSM/ 

OPCs. 

Group C: 

Med LCS 

(CFS-8) 

No change in aviation asset OFH 

No change to scheduled major cutter mission (AMIO, 

Drug & LMR) days for the Southeast Region 

Replace five (5) WMSM/ OPCs with six (6) LCS-1s 

in Key West, FL 

Remove one (1) WMSM/ OPC from Charleston, SC 

System Performance 

Performance across all missions is similar to Baseline System. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a negligible to 

minor decrease to DCI of targets by the overall system compared to the 

POR System. 

The modeled system differences resulted in a minor decrease (-5%) in 

prosecutions of targets by the overall system compared to the POR. The 

decrease is attributed to the six (6) LCS-1s exchanged for WMSM/ OPCs. 

The improvement over the Min LCS model is attributed to the increased 

number of WMECs homeported in Key West. 
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Comparison 

Group: System 
Systems/ Excursions and Differences from Baseline Performance Assessment 

Group C: 

Max LCS 

(CFS-9) 

No change in aviation asset OFH 

No change to scheduled major cutter mission (AMIO, 

Drug & LMR) days for the Southeast Region 

Replace five (5) WMSM/ OPCs with five (5) LCS-1s 

in Key West, FL 

Replace four (4) WMSM/ OPCs with four (4) LCS-1s 

in Charleston, SC 

System Performance 

Performance across all missions is similar to Baseline System, with the 

exception of a performance decrease in the Drug mission. This decrease is 

attributed to the shift from OPC to LCS-1 assets, resulting in a decreased 

availability to proactively patrol and respond to Drug events. 

Asset Contribution (SDCIP) 

The modeled system differences implemented resulted in a minor increase 

to DCI of targets by the overall system compared to the POR System. 

The modeled system differences resulted in a moderate decrease (-10%) in 

prosecutions of targets by the overall system compared to the POR. The 

decrease is attributed to the nine (9) LCS-1s exchanged for WMSM/ 

OPCs. 
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3.2 Modeled Results Comparison Methodology 

The results of comparing the operational effectiveness of the exercised excursions in the 

applicable regions at the specified demand level are provided in this section. The entries in the 

tables of results are color-coded to indicate the degree of variation from the Baseline for 

Comparison. Supplemental description of the methodology is provided in Appendix B:  

Modeling Overview. 

MarOpsSim is an event-driven simulation tool and environment.  CGMOES is an application 

model defined for execution by the MarOpsSim tool and environment.  The generated data 

output from CGMOES is based on region, demand level, and replication.  Output data is 

generated by MarOpsSim in the form of lines of raw data, which are recorded to an output 

database each time an event is generated.  Reports of events include who, what, when, and where 

type data. 

“What” type data includes events such as a contact detected, a boarding, or a hoax incident. 

“When” type data indicates the hour the event occurred within a one-year period (or 

replication). 

“Who” and “where” type data are included in the raw data output when this information is 

important to the event.  “Who” indicates the assets involved; “where” indicates the operating 

area. 

In the real world, the precise quantities, characteristics, and behaviors of TOIs are not known 

with certainty.  Measures are based on the best available information, which may be estimates, 

such as quantities of drugs being smuggled.  As a discrete-event simulation, CGMOES as 

executed in MarOpsSim has access to MSMP-specified information on demands and operations 

modeled in order to calculate modeled performance measures. 

Post-processing of CGMOES output data is required to produce performance measures.  This is 

accomplished by converting the raw data into the components that make up the numerator and 

denominator of each performance measure.  The computations needed to produce the measures 

from the components are defined in the MSMP.  Once the performance measures are determined 

for each replication, the statistics, including the maximum, minimum, mean, and standard 

deviation, are calculated from multiple replications.  The performance measures, in the form of 

statistical results, are then exported to a spreadsheet for documenting the modeled system’s 

operational effectiveness. 

3.3 Modeled Results and Analysis 

The DHS Multi-Mission Cutter Fleet Study developed models to be compared against the POR 

Baseline System to highlight the changes in system performance from the modeled system 

adjustments.  Results analysis consists of comparing the modeled results for each excursion 

against the selected POR Baseline overall system performance and asset contribution. 

Modeled results and assessment at the Coast Guard-wide measures level and the individual 

mission measures are provided for each excursion and by modeled region.  In addition to cross-

region application of resources for SAR, PWCS, and Defense Operations (DefOps), other 

regional characteristics influence operational effectiveness: 
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The Northeast Region is characterized by a large volume of fishing vessel activity in a 

relatively small area compared to the other regions.  Inclement weather throughout the region 

impacts operations during the winter months. 

The Southeast Region is characterized by a large volume of legitimate and fishing vessel 

activity, with additional Drug and AMIO targets over an area encompassing the southeast 

coast, Gulf of Mexico, and Caribbean Sea. 

The Western Region is characterized by a relatively low volume of legitimate and fishing 

vessel activity, with additional Drug and AMIO targets over an extremely large area 

encompassing the West Coast, Hawaiian Islands to Guam, and Eastern Pacific (EPAC) 

operating areas. 

The Alaska Region is characterized by a high volume of legitimate and fishing vessel 

activity over an extremely large area encompassing the Gulf of Alaska, Aleutian Islands, and 

Bering Sea operating areas.  Inclement weather throughout the region impacts operations; 

this is especially amplified during the winter months. 

3.3.1 Modeled Results Comparison 

The measure calculations and targets are consistent with the definitions contained in the MSMP 

Appendix E.8:  Performance Targets and Measures. For Coast Guard-wide assessment, the 

National Defense mission demands include the aggregated response to General Defense 

Operations (GDO), Maritime Intercept Operations (MIO), Marine Environmental Response 

Operations (MERO), Port Operations Security and Defense (POSD), and Coastal Sea Control 

Operations (CSCO) demands.  Demands are characterized as requests for specific force packages 

to support exercises, combatant commander commitments, Lesser Contingency (LC) operations, 

and Major War (MW) operations. 

The guidelines used to assess the magnitude of the difference between excursion results: 

Negligible – Less than 1% difference
 

Minor – 1% to 5% difference
 

Moderate – Greater than 5% to 10% difference
 

Significant – Greater than 10% difference
 

As with the Coast Guard-wide measures, asset contribution is assessed across the modeled 

systems for the EWO demand level to facilitate understanding of the impacts of the changes to 

the modeled systems and contributing assets. 

Note:  Modeled asset types, defined in Table 5:  Asset Types and Classes for Modeled Fleet 

Mixes, are used in charts, graphs, and tables for consistency of presentation. 

Quantity of Detections, Classifications, and Identifications (DCI) 

The quantity of detections, classifications, and identifications – operational information – of 

targets by the systems as compared to the selected Baseline for Comparison is provided for each 

Comparison Group.  The figures presented include: 

Total DCI by the overall system 
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Quantity of DCI by region 

Quantity of DCI by asset type 

Note:  DCI executed by aircraft deployed to and operating from a cutter is attributed to that 

cutter for reporting purposes. 

Quantity of Electronic Identifications 

An attribute of the POR Baseline System is the inclusion of C4ISR systems to improve the 

quantity and quality of target information managed through the TMS and available to the system.  

EIDs are discrete modeled events that make additional, specific information on selected targets 

available to assets.  The assets use this information to update and prioritize their local target list 

for subsequent operational activities.  Analysis of EID data provides visibility into individual 

C4ISR system contributions to the Common Operating Picture (COP).  The EIDs and their 

corresponding C4ISR contributions are provided for each Comparison Group. 

Quantity of Prosecutions 

The quantities of prosecutions by assets operating in the modeled systems implemented as 

compared to the selected Baseline for Comparison are provided for each Comparison Group.  

The figures presented include: 

Total prosecutions by the overall system 

Surface assets’ contribution to prosecutions by region 

Surface assets’ contribution to prosecutions by asset type 

Quality of Prosecutions 

This analysis reviewed the prosecutions, represented by boardings of targets, to assess the impact 

of system adjustments on the types and numbers of targets boarded.  Graphic and tabular 

presentations of the data showing the impact of the adjustments on the quality of targets 

prosecuted by target mission and surface asset type for each of the excursions are presented. 

Note:  For the prosecution assessment, the primary mission areas of AMIO, Drug, LMR, and 

GLE, as well as Legitimate (LEGIT) vessels boarded, are included for comparative purposes. 

3.3.2 Results Analysis and Assessment 

Results analysis consists of comparing the modeled results for each excursion against the POR 

Baseline System for comparison of system performance.  For assessment purposes: 

System refers to the entire modeled system being assessed; e.g., POR, Min LCS. 

○	 Significant differences or enhancements to the assessed system from the Baseline System 

are provided for comparative purposes. 

○	 Performance is assessed at the system level and provided in sections titled “System 

Performance.” 

○	 System differences or enhancements that primarily contribute to the differences in 

assessed system performance are described in sections titled “Significant System 

Performance Contributors.” 
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Asset refers to the individual asset class that was changed; e.g., WMSL/ NSC, H-60. Asset 

contribution to system performance is assessed and provided in sections titled “Asset 

Contribution.” 

Coast Guard-wide Measures represent those Operational Effectiveness Indicators that are 

considered at the enterprise level.  They are calculated from the summation of measure 

components across the modeled region. 

Consolidated Measures represent regional results by mission, accounting for mission priority 

within the region and the significance of the individual measure.  Additionally, the consolidated 

mission measures are rolled up to the Strategic Goal/ Other Assessment Area level. 

Legend 

Indicator Description 

Two or more standard deviations above Baseline 

System 
+ + 

+ 
One but less than two standard deviations above 

Baseline System 

. Within one standard deviation of Baseline System 

One but less than two standard deviations below 

Baseline System 

More than two standard deviations below the 

Baseline System 

-

- 

A description of the generation of the modeled results is provided in Appendix B:  Modeling 

Overview. 

For purposes of analysis, the CFS excursions are grouped to compare results: 

Group A: Comparison of the alternative fleet mixes by adjusting the number of WMSL/ 

NSCs and WMSM/ OPCs compared to the POR Baseline System. 

Group B: Comparison of Alternative WMSM/ OPC (Modernized 270) mixes to the POR 

Baseline System. 

Group C: Comparison of LCS-1 excursions to the POR Baseline System. 

3.3.2.1 Comparison Group A 

This group includes the collection of systems driven by adjustments to the number of WMSL/ 

NSC cutters acquired.  In these systems, acquisition costs for the WMSL/ NSC are reallocated to 

maximize the number of WMSM/ OPCs acquired (with any remaining funding used to purchase 

WPC/ FRCs).  These systems are compared against the POR Baseline System.  Significant 

system differences include: 

Across all modeled systems: To be consistent with current Coast Guard commitments, 

additional Defense Operations mission support requirement for 125 days of National Security 

Cutter (NSC) mission support that was not implemented for the POR System. 

Min NSC System (Excursion 1): 
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○	 Three (3) WMSL/ NSCs exchanged for five (5) WMSM/ OPCs, creating an increased 

quantity of major cutters (WHECs & WMECs; from 33 to 35 cutters), resulting in net 

increase in DAFHP of 6% (460 days). 

○	 WMSL/ NSCs utilized for Defense Operations missions effectively reducing their
 
availability to primary missions (Drug, AMIO, LMR, and GLE).
 

○	 Three (3) additional SRR MH-65s available to support major cutter deployments. 

Med NSC System (Excursion 2): 

○	 One (1) WMSL/ NSC exchanged for one (1) WMSM/ OPCs, creating no change to 

quantity of major cutters (WHECs & WMECs; 33 cutters). 

○	 WMSL/ NSCs utilized for Defense Operations missions, effectively reducing their 

availability to primary missions (Drug, AMIO, LMR, and GLE). 

○	 A moderate increase (7%) in WPC/ FRC assets. 

Max NSC System (Excursion 3): 

○	 Two (2) WMSM/ OPCs exchanged for one (1) WMSL/ NSC, creating a decrease to the 

quantity of major cutters (WHECs & WMECs; from 33 to 32 cutters), resulting in net 

decrease in DAFHP of 3%. 

○	 WMSL/ NSCs utilized for Defense Operations missions, effectively reducing their 

availability to primary missions (Drug, AMIO, LMR, and GLE). 

○	 A minor increase (2%) in WPC/ FRC assets. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

System Performance 

The differences in system performance for the Min NSC, Med NSC, and Max NSC Systems 

compared to the POR Baseline System modeled performance are a result of the collection of 

capability and capacity changes implemented.  System-level conclusions include: 

The achieved levels of system operational effectiveness are the result of constrained resource 

allocation decisions that are primarily sensitive: 

○	 At the system level, to the quantity of assets, schedule (availability), assignments (patrol 

areas), asset coordination (communications and C2 relationships), and patrol tactics. 

○	 At the asset level, primarily to sensor performance, stability (small boat and helicopter 

launch limits), sustained speed, and endurance. 

Modeled operational effectiveness result differences are generally negligible in primary 

mission areas (SAR, PWCS, AMIO, and Drug) across the systems, with the exception of: 

○	 Drug Mission Indicators: 

 Minor increase (5%) in Drug Removal for the Min NSC System attributed to the 

increase (6%) in DAFHP. 

 Minor decrease (-4%) in Drug Removal for the Max NSC System attributed to the 

decrease (-3%) in DAFHP. 

○	 LMR Mission Indicators: 

 Moderate increase (6%) in LMR Foreign Encroachment – Intercepts for the Min NSC 
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System attributed to the increased availability of surface and air assets. 

 Moderate decrease (-6%) in the LMR Boarding Rate – High Threat for the Max NSC 

System attributed to decreasing asset availability with the decrease (-3%) in the major 

cutter DAFHP and Defense Operations requirements. 

○	 PWCS Mission Indicators 

 MARSEC 1 – Fill Rate decrease (-5%) for the Min NSC System attributed to the 

reallocation of rotary-wing assets to major cutters in the Southeast and Western 

Regions, resulting in a reduced availability to respond to PWCS events.  The smaller 

decrease in the Med NSC and the Max NSC Systems is attributed the same change 

occurring in only the Western Region. 

 The mixed performance of the PWCS Intel Driven Security Boarding Rate indicator 

is attributed the highly variable nature of the indicator based on few events. 

The significant impacts of setting the quantity of NSCs and adjusting OPCs includes: 

○	 Negatively impacting the Coast Guard’s standing national security responsibilities 

(Defense Operations requirements for NOC-compliant major cutters) with a reduced 

quantity of NSCs. 

○	 With a reduced quantity of NSCs, reducing the Coast Guard’s flexibility to respond to 

national contingencies requiring the NSC’s unique characteristics. This includes the NSC 

being the only cutter capable of operating in a CBR-contaminated environment. 

○	 A reduction in the total quantity of FDECs, which decreases the potential for effective 

presence at multiple operating areas simultaneously. 

Coast Guard-Wide Measures 

Coast Guard-wide measures are provided in Table 9:  Coast Guard-Wide Measures – 
Comparison Group A, which provides the relative differences in the measures compared to the 

POR Baseline for Comparison. 

Table 9:  Coast Guard-Wide Measures – Comparison Group A 

Measure
+ 

POR 
Min NSC 

(CFS-1) 

% 

Diff 

Med NSC 

(CFS-2) 

% 

Diff 

Max NSC 

(CFS-3) 

% 

Diff 

% Lives Saved 90% 90% 0% 90% 0% 90% 0% 

% Property Saved 94% 94% 0% 94% 0% 94% 0% 

Fatalities* 425 423 0% 421 1% 424 0% 

Maritime Migrant Interdiction Rate 11% 12% 8% 11% 0% 11% 0% 

Drug Removal Cocaine 10% 10% 5% 10% -2% 9% -4% 

LMR Foreign Encroachment – 
Intercept 

45% 48% 6% 45% 1% 46% 1% 

LMR Intercepts – High Threat 76% 77% 1% 76% 0% 76% 0% 

LMR Boarding Rate – High Threat 8% 8% -1% 8% 2% 8% -6% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 63% 60% -5% 61% -3% 61% -3% 

PWCS Intel Driven Security 

Boarding Rate 58% 
62% 7% 54% -7% 56% -2% 

NDAD Response – Sorties 98% 98% -1% 98% 0% 98% 0% 

Notes:
 

+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
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Scenario Evaluation. 

* - Decreasing values indicate performance improvement.
 

Coast Guard-wide measures are only calculated for the EWO demand level. Differences noted between similar
 
values are due to rounding.
 

Consolidated Results 

The results of the consolidation of performance results by strategic goal and mission for the Min 

NSC, Med NSC, and Max NSC against the POR are provided in Table 10:  Consolidated 

Operational Effectiveness Comparison – Group A. 

Table 10:  Consolidated Operational Effectiveness Comparison – Group A 

Strategic Goal NE SE WE AK NE SE WE AK NE SE WE AK

Mission Min NSC Min NSC Min NSC Min NSC Med NSC Med NSC Med NSC Med NSC Max NSC Max NSC Max NSC Max NSC

Maritime Safety . . . . . . . . . . . .

SAR . . . . . . . . . . . .

IIP .    .    .    

Maritime Security . . . . . . . . . . . .

GLE . . + . . . + . . . + .

AMIO + . . . + . . . + . . .

DRUG . . . . . . . . . . . .

LMR (EEZ) . + . . . . . . . . . .

PWCS . . . . . . . . . . . .

Protection of Natural Resources . . . . . . . . . . . .

LMR (Domestic) . . . . . . . . . . . .

FVI . . . . . . . . . . . .

LZE . . . . . . . . . . . .

MARPOL . . . . . . . . . . . .

National Defense . - . . . + . . . + . .

National Defense . - . . . . . . . . . .

TSC . . . . . + . . . + . .

NDAD/MDA . . . . . . . . . . . .

NDAD . . . . . . . . . . . .

MDA . . . . . . . . . . . .

Expected w/o LC Demand Level Expected w/o LC Demand Level Expected w/o LC Demand Level

Significant differences include: 

Min NSC (Excursion 1) 

Maritime Safety performance is similar to the Baseline System. 

Maritime Security performance is similar to the Baseline System. 

○	 Overall performance in all regions is similar to the Baseline System, with minor 

improvements in Northeast Region AMIO, Southeast Region LMR (EEZ), and Western 

Region GLE attributed to a general increase in asset availability. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is similar to the Baseline System. 

○	 The Southeast Region National Defense and TSC Performance decrease is attributed to 

selected assets being unavailable for National Defense events due to diversion to higher 

priority – PWCS – events. 

NDAD/ MDA performance is similar to the Baseline System. 

Med NSC (Excursion 2) 

Maritime Safety performance is similar to the Baseline System. 
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Maritime Security performance is similar to the Baseline System. 

○	 Overall performance in all regions is similar to the Baseline System, with minor 

improvements in Northeast Region AMIO and Western Region GLE attributed to 

localized increases in asset availability. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is similar to the Baseline System. 

○	 The Southeast Region National Defense increase from the TSC indicator is attributed to 

variations in the allocation of cutter-deployed aircraft. 

NDAD/ MDA performance is similar to the Baseline System. 

Max NSC (Excursion 3) 

Maritime Safety performance is similar to the Baseline System. 

Maritime Security performance is similar to the Baseline System. 

○	 Overall performance in all regions is similar to the Baseline System, with minor 

improvements in Northeast Region AMIO and Western Region GLE attributed to 

localized increases in asset availability. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is similar to the Baseline System. 

○	 The Southeast Region National Defense increase from the TSC indicator is attributed to 

variations in the allocation of cutter-deployed aircraft. 

NDAD/ MDA performance is similar to the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

The results of comparing each of the excursions to the POR Baseline System for each 

performance measure are shown in Table 11:  Model Results Comparison – Group. The 

entries in this table are mean values and are color-coded to indicate the degree of variation from 

the baseline, using the approach described in Appendix B:  Modeling Overview.  Analysis is 

provided by both mission area and regional perspective. 
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Table 11:  Model Results Comparison – Group A 

Measure Title POR Min NSC Med NSC Max NSC POR Min NSC Med NSC Max NSC POR Min NSC Med NSC Max NSC POR Min NSC Med NSC Max NSC MEASURES KEY

% Lives Saved 89% 89% 89% 89% 92% 92% 92% 92% 93% 93% 93% 92% 79% 79% 78% 78%

% Property Saved 93% 93% 93% 93% 94% 94% 95% 94% 95% 95% 95% 95% 85% 85% 85% 85% Indicates a major 

Fatalities 82 80 81 81 170 168 165 165 93 94 93 96 79 80 82 82 (1) mission in this region

Response Time - Distress 93% 93% 92% 93% 91% 92% 92% 92% 94% 93% 93% 93% 93% 93% 93% 93%

Datum Time 88% 87% 88% 88% 76% 78% 77% 78% 86% 85% 86% 86% 63% 63% 63% 63% Indicates a signif icant

LAKI Error 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 7% 7% 9% 8% 6% 5% 5% 6% 6% 6% 7% 6% 4% 3% 3% 3% Indicates a limited

GLE Response - Ship Operations 8% 8% 8% 8% 6% 5% 5% 5% 6% 6% 6% 6% 3% 4% 4% 4% mission in this region

GLE Response - Nation 7% 7% 8% 7% 6% 5% 5% 5% 6% 6% 6% 6% 4% 4% 4% 4%

GLE Intercepts 41% 40% 41% 40% 39% 40% 40% 40% 36% 39% 39% 39% 9% 9% 9% 9%  (1) Indicates measures that 

AMIO POD 68% 65% 78% 74% 52% 52% 52% 52% 41% 43% 42% 43% 45% 43% 48% 48% decreases as performance

Maritime Migrant Interdiction Rate 0% 2% 1% 7% 12% 13% 13% 12% 6% 7% 5% 6% 5% 4% 8% 8% improves

AMIO TOI Intercepts 29% 26% 31% 31% 33% 34% 33% 33% 24% 25% 24% 24% 19% 20% 18% 18%

AMIO Event Interdiction 0% 2% 1% 3% 15% 15% 15% 14% 5% 6% 5% 5% 4% 4% 4% 4% > 2 standard deviations

AMIO SAR 42% 41% 42% 40% 19% 24% 21% 17%

Drug POD 89% 88% 89% 89% 29% 29% 29% 29% 42% 42% 41% 41% 38% 37% 34% 34% > 1 standard deviation

Drug Intercepts 43% 44% 45% 45% 18% 18% 19% 19% 23% 24% 23% 23% 18% 18% 15% 15%

Drug Interdictions 4% 4% 4% 4% 8% 8% 8% 8% 8% 8% 7% 7% 6% 7% 4% 4% Within 1 standard deviation

Cocaine Seized 3% 3% 5% 4% 10% 10% 10% 9% 12% 13% 11% 11% 6% 7% 6% 6%

Marijuana Seized 4% 3% 4% 4% 11% 10% 11% 10% 12% 12% 11% 10% 7% 7% 3% 3% < 1 standard deviation

Heroin Seized 1% 1% 1% 1%

LMR Foreign Encroachment – POD 60% 59% 59% 59% 80% 82% 81% 80% 43% 45% 45% 45% 24% 25% 24% 24% < 2 standard deviations

LMR Foreign Encroachment – Intercept 23% 24% 25% 26% 57% 61% 57% 57% 33% 35% 35% 35% 17% 18% 17% 17%

LMR POD - High Threat 95% 96% 96% 96% 78% 80% 78% 78% 21% 23% 23% 23% 38% 38% 41% 41%

LMR POD – Low  Threat 96% 95% 95% 95% 61% 63% 63% 64% 93% 93% 93% 93% 26% 27% 27% 27%

LMR Intercepts 92% 92% 92% 92% 66% 68% 68% 68% 88% 89% 89% 89% 22% 22% 22% 22%

LMR Boarding Rate – High Threat 15% 15% 16% 14% 3% 3% 3% 2% 0% 0% 0% 0% 12% 12% 11% 11%

LMR Boarding Rate – Low  Threat 5% 5% 5% 5% 1% 1% 1% 1% 2% 2% 2% 2% 1% 1% 1% 1%

LMR Compliance Rate – High Threat 62% 63% 61% 64% 98% 97% 98% 98% 99% 99% 99% 99% 88% 90% 91% 91%

LMR Compliance Rate – Low  Threat 31% 32% 32% 32% 48% 49% 48% 46% 37% 40% 38% 38% 34% 33% 34% 34%

National Defense Response 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93% 93% 91% 93% 93% 93% 93% 93% 93% 93% 92% 92% 92%

TSC Response 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

TSC Fill Rate 83% 82% 81% 77% 82% 86% 87% 87% 86% 87% 87% 87% 85% 85% 86% 86%

MARSEC 1 -- Fill Rate 39% 39% 40% 39% 67% 64% 67% 67% 74% 68% 67% 67% 65% 64% 64% 64%

MARSEC 2&3 -- Response Rate 53% 55% 53% 54% 68% 67% 66% 66% 68% 71% 67% 67% 69% 68% 70% 70%

MARSEC 2&3 -- Fill Rate 68% 70% 67% 68% 84% 82% 82% 81% 75% 75% 74% 74% 64% 61% 64% 64%

NSSE Response Rate 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

NSSE Fill Rate 94% 94% 93% 94% 96% 96% 97% 97% 95% 94% 94% 94% 97% 98% 98% 98%

Inland Security Event Response Rate 100% 100% 99% 99% 100% 100% 100% 100% 100% 100% 100% 100%

Inland Security Event Fill Rate 86% 86% 86% 86% 98% 95% 97% 98% 95% 94% 94% 94%

PWCS Intelligence Driven Security Boarding Rate 0% 0% 0% 0% 83% 85% 82% 83% 50% 70% 37% 48% 52% 52% 53% 53%

Security Boarding Rate 86% 86% 91% 89% 84% 83% 84% 84% 51% 51% 52% 52% 42% 42% 42% 42%

FVI Boarding 12% 12% 12% 12% 9% 9% 9% 9% 9% 9% 9% 9% 5% 5% 5% 5%

FVI Delay Time 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)

LZE Inspections 7% 7% 8% 8% 2% 2% 2% 2% 4% 5% 5% 4% 5% 5% 5% 5%

LZE Surveillance 8% 8% 7% 7% 2% 2% 2% 2% 5% 4% 4% 5% 4% 4% 4% 4%

LZE Spill Detection

MARPOL Event Detection 83% 88% 85% 84% 67% 74% 74% 73% 40% 49% 52% 48% 14% 11% 4% 4%

MARPOL Event Response 95% 95% 95% 95% 66% 66% 67% 66% 47% 49% 49% 49% 35% 34% 35% 35%

MARPOL Response Time 0.5 0.5 0.5 0.5 0.7 0.8 0.7 0.7 0.5 0.5 0.5 0.5 0.7 0.7 0.8 0.8 (1)

NDAD Response – Hours – Rotary 96% 95% 95% 95% 97% 96% 97% 96% 99% 99% 99% 99% 98% 98% 98% 98%

NDAD Response – Hours – Fixed 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 99% 100% 99% 99%

NDAD Response – Hours – Heavy 0% 0% 0% 0% 99% 100% 100% 100% 97% 97% 97% 97% 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 96% 95% 95% 95% 97% 96% 97% 97% 100% 100% 99% 99% 99% 99% 98% 98%

NDAD Response – Sorties – Fixed 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 99% 100% 100% 100%

NDAD Response – Sorties – Heavy 0% 0% 0% 0% 100% 100% 100% 100% 98% 98% 98% 98% 99% 100% 100% 100%

AOR Aw areness - Detection 78% 78% 78% 78% 70% 70% 70% 70% 65% 67% 67% 67% 20% 19% 19% 19%

AOR Aw areness - Classif ication 77% 77% 77% 77% 69% 69% 69% 69% 64% 66% 66% 66% 18% 18% 17% 17%

AOR Aw areness - Identif ication 79% 78% 79% 78% 53% 53% 53% 53% 61% 62% 62% 62% 28% 27% 27% 27%

AOR Coverage – Areas – High Threat 161% 159% 159% 158% 85% 85% 84% 84% 16% 16% 15% 15% 12% 11% 11% 11%

AOR Coverage – Areas – Low  Threat 12% 12% 13% 12% 26% 26% 25% 26% 13% 14% 13% 13% 8% 8% 8% 8%

AOR Coverage – Times – High Threat 55% 53% 52% 53% 27% 27% 26% 26% 4% 4% 4% 4% 3% 2% 2% 2%

AOR Coverage – Times – Low  Threat 4% 4% 4% 4% 7% 7% 7% 7% 3% 3% 3% 3% 2% 1% 1% 1%

Communications Failures 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (1)

Alternative Communications 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 69% 70% 70% 72% 72% 72% 72% 71% 71% 72% 71% 75% 76% 75% 75%

Communications Interoperability – External 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 23% 23% 24% 23% 15% 16% 16% 16% 11% 11% 11% 12% 12% 13% 12% 12%

Asset Aw areness Plots – TOI 90% 90% 90% 90% 69% 69% 69% 69% 69% 70% 70% 70% 41% 41% 41% 41%

Drug Intelligence 4% 3% 4% 3% 4% 4% 4% 5% 1% 1% 0% 0% 0% 0% 0% 0%

AMIO Intelligence 12% 0% 4% 0% 12% 13% 12% 12% 3% 4% 4% 3% 0% 0% 0% 0%

LMR Intelligence Foreign 2% 2% 3% 3% 9% 10% 8% 8% 3% 4% 3% 3% 3% 3% 3% 3%

LMR Intelligence Domestic 16% 16% 17% 15% 3% 3% 3% 3% 1% 0% 1% 1% 10% 4% 8% 8%

PWCS Intelligence 86% 86% 91% 89% 84% 83% 84% 84% 51% 51% 51% 52% 43% 42% 43% 43%

> 2 Standard Deviations 1 3 1 0 0 0 4 4 3 0 0 0

> 1 Standard Deviation 0 0 3 4 2 3 1 1 1 0 0 0

Within 1 Standard Deviation 70 68 67 67 71 70 68 67 68 67 66 66

< 1 Standard Deviation 0 0 0 1 0 0 0 1 1 3 4 4

< 2 Standard Deviation 1 1 1 1 0 0 1 1 1 0 0 0

Regions

NE-EWO SE-EWO WE-EWO AK-EWO
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Significant System Performance Contributors 

The significant differences that contribute to system performance include: 

Min NSC (Excursion 1) 

Availability of Assets 

○	 The asset laydowns are the same for all assets except for WHEC, WMEC, and deployed 

SRR. 

○	 Increased total quantity of major cutters, increasing the time the assets are available for 

operational tasking. 

 Decreased WHEC assets from 8 to 5, with a 38% decrease in DAFHP. 

 Increased WMEC assets from 25 to 30, with a 20% increase in DAFHP. 

○	 Increased quantity of SRR aircraft type (from 82 to 85); 4% increase in the time the SRR 

assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

Med NSC (Excursion 2) 

Availability of Assets 

○	 The asset laydowns are the same for all assets except for WHEC, WMEC, and WPB. 

○	 No change in the total quantity of major cutters. 

 Decreased WHEC assets from 8 to 7, with a 13% decrease in DAFHP. 

 Increased WMEC assets from 25 to 26, with a 4% increase in DAFHP. 

○	 Increased quantity of WPB assets from 58 to 62, with a 7% increase in the time the WPC/ 

FRC assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

Max NSC (Excursion 3) 

Availability of Assets 

○	 The asset laydowns are the same for all assets except for WHEC, WMEC, and WPB. 

○	 Decreased total quantity of major cutters, decreasing the time the assets are available for 

operational tasking. 

 Increased WHEC assets from 8 to 9, with a 13% increase in DAFHP. 

 Decreased WMEC assets from 25 to 23, with an 8% decrease in DAFHP. 

○	 Increased quantity of WPB assets from 58 to 59, with a 2% increase in the time the WPC/ 

FRC assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 
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Asset Contribution 

Quantity of DCI 

The detection, classification, and identification (DCI) of vessels – operational information – 

allows the system to assign surface assets to prosecute vessel traffic.  Operational information is 

dependent on surveillance capability and capacity of the system and contributing assets; surface 

assets have minimal potential to influence operational information due to their limited sensor 

range.  Graphical representation is provided in Figure 1 and Figure 2, with tabular presentation 

in Table 12 and Table 13. Note:  DCI executed by aircraft deployed to and operating from a 

cutter is attributed to that cutter for reporting purposes. 

General Observations: 

○	 The systems have the same CONOPS and basic asset laydown.  The system variations are 

with the numbers of WMSL/ NSCs, WMSM/.OPCs, WPC/ FRCs, and the deployed 

rotary-wing aircraft (SRR). 

○	 Defense Operations requirements create a significant decrease in available operating time 

(for WHECs and SRRs) and a corresponding decrease in DCI. 

Min NSC (Excursion 1): The modeled system differences implemented resulted in a minor 

increase to DCI of targets by the overall system compared to the POR System.  The 

differences are attributed to differences in the force structure.  Highlights of these changes 

are: 

○	 The surface laydown change includes loss of three (3) WMSL/NSCs and the addition of 

five (5) WMSM/ OPCs.  The net gain of two (2) major cutters and the 6% increase to 

major cutter operating time result in a moderate improvement (6%) to the major cutter 

identification of targets. 

Med NSC (Excursion 2): The modeled system differences implemented resulted in a 

moderate increase to DCI of targets by the overall system compared to the POR System.  The 

differences are attributed to differences in the force structure.  Highlights of these changes 

are: 

○	 The surface laydown change includes loss of one (1) WMSL/NSC and the addition of one 

(1) WMSM/ OPC.  The net zero (0) change in the number of major cutters includes a 

WMSM/OPC relocated from the Northeast Region to the Western Region, resulting in a 

minor increase (3%) to the major cutter identification of targets. 

○	 The addition of four (4) WPC/ FRCs create a 7% increase in operating time that results in 

a moderate increase (6%) in WPB identification of targets. 

Max NSC (Excursion 3): The modeled system differences implemented resulted in a minor 

increase to DCI of targets by the overall system compared to the POR System.  The 

differences are attributed to differences in the force structure.  Highlights of these changes 

are: 

○	 The surface laydown change includes addition of one (1) WMSL/NSC and the decrease 

of two (2) WMSM/ OPCs.  The combination of the net decrease of one (1) major cutter, 

the additional capabilities of the WMSL/ NSC, and the transition of one (1) WMSM/ 
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OPC from the Northeast Region to the Southeast Region results in a minor decrease 

(-4%) to the major cutter identification of targets. 

○	 The addition of one (1) WPC/ FRC creates a minor increase (2%) in operating time that 

results in a negligible increase in WPB identification of targets. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities. 

Sum of  Detections Sum of  Classif ications Sum of  Identif ications

POR 318,632 304,050 140,654 

Min NSC 324,613 310,866 145,635 

Med NSC 328,830 314,729 149,325 

Max NSC 327,508 313,253 146,497 

-

50,000 

100,000 

150,000 

200,000 

250,000 

300,000 

350,000 

Figure 1: Total Quantity of DCI – Comparison Group A
 

Table 12: Change in Total DCI – Comparison Group A
 

DCI POR 

Min 

NSC 

(CFS-1) 

% 

Difference 

Med 

NSC 

(CFS-2) 

% 

Difference 

Max 

NSC 

(CFS-3) 

% 

Difference 

Detections 318,632 324,613 2% 328,830 3% 327,508 3% 

Classifications 304,050 310,866 2% 314,729 4% 313,253 3% 

Identifications 140,654 145,635 4% 149,325 6% 146,497 4% 
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Sum of 
Detections

Sum of 
Classifications

Sum of 
Identifications

Sum of 
Detections

Sum of 
Classifications

Sum of 
Identifications

Sum of 
Detections

Sum of 
Classifications

Sum of 
Identifications

WHEC WMEC WPB

POR 1,452 1,169 849 36,849 32,530 27,605 20,544 19,341 13,893

Min NSC 106 84 65 35,227 32,256 29,963 20,694 19,455 13,797

Med NSC 1,284 1,062 720 34,206 31,262 28,657 21,301 20,103 14,755

Max NSC 2,369 1,911 1,198 31,859 29,002 26,237 20,285 19,122 13,945

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

Figure 2:  Quantity of DCI by Cutter Type – Comparison Group A
 

Table 13:  Change in DCI by Cutter Type – Comparison Group A
 

Modeled 

Type 
Data POR 

Min 

NSC 

(CFS-1) 

% Diff 

Med 

NSC 

(CFS-2) 

% Diff 

Max 

NSC 

(CFS-3) 

% Diff 

WHEC 

Detections 1,452 106 -93% 1,284 -12% 2,369 63% 

Classifications 1,169 84 -93% 1,062 -9% 1,911 64% 

Identifications 849 65 -92% 720 -15% 1,198 41% 

WMEC 

Detections 36,849 35,227 -4% 34,206 -7% 31,859 -14% 

Classifications 32,530 32,256 -1% 31,262 -4% 29,002 -11% 

Identifications 27,605 29,963 9% 28,657 4% 26,237 -5% 

WPB 

Detections 20,544 20,694 1% 21,301 4% 20,285 -1% 

Classifications 19,341 19,455 1% 20,103 4% 19,122 -1% 

Identifications 13,893 13,797 -1% 14,755 6% 13,945 0% 

Quantity of Electronic Identifications 

An attribute of the CFS Systems includes C4ISR systems to improve the quantity and quality of 

target information, managed through the TMS, available to the system.  EIDs are discrete 

modeled events that make additional, specific information on selected targets available to assets.  
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The assets use this information to update and prioritize their local target list for subsequent 

operational activities.  Analysis of EID data provides visibility into individual C4ISR system 

contributions to the COP.  The EIDs and their corresponding C4ISR contributions are shown in 

Figure 3 through Figure 6. 

Note:  Modeled asset types, defined in Table 5:  Asset Types and Classes for Modeled Fleet 

Mixes, are used in charts, graphs, and tables for consistency of presentation. 

Figure 3:  Count of C4ISR Contributions to EID by System – Comparison Group A 

presents total EID quantities and individual C4ISR system EID quantities by each modeled 

system. 

Figure 4:  Count of C4ISR Contributions to EID by Asset Type – Comparison Group A 

presents the same EID data broken down by asset type.  Note:  Rotary-wing aircraft (H-60, 

H-65, and UAS-CB) are not EID-capable assets. 

Figure 5:  Percentage of C4ISR Contributions to EID by System – Comparison Group 

A presents the percentage of EIDs provided by each C4ISR system for each modeled system. 

Figure 6:  Count of EID and C4ISR Overlaps by System – Comparison Group A 

presents the count of EIDs by C4ISR system and the overlaps between C4ISR contributors. 

0

50,000

100,000

150,000

200,000

250,000

POR Min NSC Med NSC Max NSC

POR Min NSC Med NSC Max NSC

Sum of EID 201,751 205,682 208,110 204,444

Sum of AIS 194,291 198,051 200,305 196,855

Sum of VMS 137,940 141,336 142,583 140,252

Sum of ESM 13,243 13,280 13,349 13,258

Figure 3:  Count of C4ISR Contributions to EID by System – Comparison Group A 

3 May 2011 38 



   

   

 

 

   

 

     

 

 

    

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

0

10,000

20,000

30,000

40,000

50,000

60,000

WHEC WMEC WPB

WHEC WMEC WPB

POR 1,561 29,942 51,787

Min NSC 1,126 32,538 51,062

Med NSC 1,431 30,055 56,716

Max NSC 1,722 28,327 54,022

Figure 4:  Count of C4ISR Contributions to EID by Asset Type – Comparison Group A 
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POR Min NSC Med NSC Max NSC

AIS 96% 96% 96% 96%

VMS 68% 69% 69% 69%

ESM 7% 6% 6% 6%

Figure 5:  Percentage of C4ISR Contributions to EID by System – Comparison Group A 
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0

50,000

100,000

150,000

200,000

250,000

POR Min NSC Med NSC Max NSC

Sum of EID 201,751 205,682 208,110 204,444

Sum of AIS-VMS 134,944 138,206 139,440 137,175

Sum of AIS-ESM 8,287 8,270 8,199 8,243

Sum of ESM-VMS 5 5 5 5

Sum of AIS-ESM-VMS 244 253 241 249

Figure 6:  Count of EID and C4ISR Overlaps by System – Comparison Group A 

Assessment Results 

The DCI of vessels – operational information – allows the system to assign surface assets to 

prosecute vessel traffic.  Operational information is dependent on surveillance capability and 

capacity of the system and contributing assets; surface assets have minimal potential to influence 

operational information due to their limited sensor range. 

General Observations: 

○	 Changes to system availability are the primary contributor to the differences in 

operational information.
 

○	 The percentage of EIDs provided by the C4ISR capability is generally uniform between 

the systems. 

Min NSC (Excursion 1): The modeled system differences implemented resulted in a minor 

increase (2%) of EIDs over POR, leading to minor increases in DCI of targets by the overall 

system.  This is attributed to the net gain of two (2) major cutters and the 6% increase to 

major cutter operating time. 

Med NSC (Excursion 2): The modeled system differences implemented resulted in a minor 

increase (3%) of EIDs over POR, leading to moderate increases in DCI of targets by the 

overall system.  This is attributed to the WMSM/OPC transition from the Northeast Region 

to the Western Region and the 7% increase in WPC/ FRC operating time. 

Max NSC (Excursion 3): The modeled system differences implemented resulted in a minor 
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increase (1%) of EIDs over POR, leading to minor increases in DCI of targets by the overall 

system.  This is attributed to the net decrease of one (1) major cutter, the transition of one (1) 

WMSM/ OPC from the Northeast Region to the Southeast Region, and the 2% increase in 

WPC/ FRC operating time. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 

Quantity of Prosecutions 

Prosecutions are directly influenced by the quantity and quality of operational information – the 

DCI of vessels – available to prosecution-capable assets.  Prosecution is dependent on asset 

capability, capacity, and assignment of the contributing assets.  Assets are only able to 

successfully prosecute targets when they are assigned to operating areas with high potential for 

DCI and intercept of identified TOIs.  Graphical representation is provided in Figure 7 through 

Figure 9, with tabular presentation in Table 14 through Table 16. 

General Observations: 

○	 The changes to prosecutions are primarily driven by changes in the quantity of major 

cutters (WMSL/ NSCs and WMSM/ OPCs) and WPC/ FRCs; increased quantity of 

surface assets provides increased potential for prosecution contribution. 

○	 WMSL/ NSCs utilized for Defense Operations missions effectively reduce their
 
availability to primary missions (Drug, AMIO, LMR, and GLE).
 

Min NSC (Excursion 1): The modeled system differences resulted in a minor increase (4%) 

in prosecutions of targets by the overall system compared to the POR.  The increase is 

attributed to the moderate increases (6%) in major cutter DAFHP as one (1) WMSL/ NSC is 

traded for two (2) WMSM/ OPCs.  The increases are reflected in the Southeast and Western 

Regions, where the addition major cutter operating time is focused. 

Med NSC (Excursion 2): The modeled system differences resulted in a minor increase 

(1%) in prosecutions of targets by the overall system compared to the POR.  This is 

attributed to the moderate increase (7%) in WPB operating time directly translating into a 

moderate increase (7%) in WPB prosecutions being tempered by the Defense Operations 

requirements driven decrease (-2%) in major cutter prosecutions. 

Max NSC (Excursion 3): The modeled system differences resulted in a minor decrease 

(-5%) in prosecutions of targets by the overall system compared to the POR.  This is 

attributed to the minor decrease (-3%) in major cutter DAFHP, resulting in a moderate 

decrease (-10%) in major cutter prosecutions being tempered by the minor increase (2%) in 

the WPB prosecutions. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 
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Total

POR 6,158

Min NSC 6,406

Med NSC 6,248

Max NSC 5,867

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

Figure 7:  Total Quantity of Prosecutions – Comparison Group A
 

Table 14: Change in Total Prosecutions – Comparison Group A
 

POR 

Min 

NSC 

(CFS-1) 

% Diff 

Med 

NSC 

(CFS-2) 

% Diff 

Max 

NSC 

(CFS-3) 

% Diff 

Prosecutions 6,158 6,406 4% 6,248 1% 5,867 -5% 
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NE SE WE AK

POR 1,741 3,485 691 241

Min NSC 1,724 3,641 800 242

Med NSC 1,857 3,466 684 242

Max NSC 1,730 3,241 653 242

0
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1,000

1,500

2,000

2,500

3,000

3,500

4,000

Figure 8:  Quantity of Prosecutions by Region – Comparison Group A
 

Table 15: Change in Prosecutions by Region – Comparison Group A
 

Region POR 

Min 

NSC 

(CFS-1) 

% Diff 

Med 

NSC 

(CFS-2) 

% Diff 

Max 

NSC 

(CFS-3) 

% Diff 

NE 1,741 1,724 -1% 1,857 7% 1,730 -1% 

SE 3,485 3,641 4% 3,466 -1% 3,241 -7% 

WE 691 800 16% 684 -1% 653 -5% 

AK 241 242 0% 242 0% 242 0% 

Total 6,158 6,406 4% 6,248 1% 5,867 -5% 
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WHEC WMEC WPB

POR 208 3,010 2,052

Min NSC 22 3,478 2,026

Med NSC 167 2,999 2,191

Max NSC 173 2,719 2,092

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

Figure 9:  Quantity of Prosecutions by Surface Asset Type – Comparison Group A
 

Table 16: Change in Prosecutions by Surface Asset Type – Comparison Group A
 

Type POR 
Min NSC 

(CFS-1) 
% Diff 

Med NSC 

(CFS-2) 
% Diff 

Max NSC 

(CFS-3) 
% Diff 

WHEC 208 22 -89% 167 -20% 173 -17% 

WMEC 3,010 3,478 16% 2,999 0% 2,719 -10% 

WPB 2,052 2,026 -1% 2,191 7% 2,092 2% 

Quality of Prosecutions 

This analysis reviewed the prosecutions, represented by boardings of targets, to assess the impact 

of system adjustments on the types and numbers of targets boarded.  Graphic presentations of the 

data showing the impact of the adjustments on the quality of targets prosecuted by target mission 

and surface asset type are presented in Figure 10 and Figure 11, with tabular presentation in 

Table 17 and Table 18. 

The quality of detections, classifications, and identifications – operational information – allows 

the system to focus prosecutions (boardings) on TOIs and reduce the diversion to legitimate 

(non-violator) vessel traffic.  Surface asset contribution to effective system prosecution activity 

is driven by the quality of operational information provided by surface and air assets.  Improved 

operational information typically produces increased engagement of violator targets and less 
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engagement of legitimate (non-violator) targets. 

General Observations: 

○	 The modeled system differences implemented result in negligible differences in the 

proportion of violator prosecutions to non-violator (LEGIT vessel traffic) prosecutions 

across the systems. 

○	 WMSL/ NSCs utilized for Defense Operations missions effectively reduce their
 
availability to primary missions (Drug, AMIO, LMR, and GLE).
 

Min NSC (Excursion 1): 

○	 Mission-related results include: 

 Minor decrease (-2%) in Drug target prosecutions. 

 Moderate increase (10%) in AMIO prosecutions. 

 Minor increase (5%) in LMR prosecutions. 

 Minor decrease (-1%) in GLE prosecutions. 

 The 3% increase in LEGIT is consistent with the 4% total prosecution increase. 

○	 Asset type results include: 

 WHEC: Significant increase in the quality of prosecutions; 24% of boardings are 

TOIs for POR, while 92% of boardings are TOIs for the Min NSC System. This is 

consistent with the majority of the WHEC operating time being consistent in the 

Alaska Region, where LMR TOIs are dominant and there is minimal legitimate vessel 

traffic in comparison with the other modeled regions.  Significant decrease (-89%) in 

the quantity of prosecutions attributed to the 38% decrease in WMSL/ NSC DAFHP 

and Defense Operations requirements.  All missions decrease significantly with the 

exception of LMR, with a minor (-1%) decrease. 

 WMEC: Consistent quality of prosecutions; 45% of boardings are TOIs for both the 

POR and the Min NSC Systems.  Significant increase (16%) in the quantity of 

prosecutions attributed to the 20% increase in WMSM/ OPC DAFHP.  All missions 

increase, with the largest increase in the Drug mission (30%) and the smallest 

increase in GLE (5%). 

 WPB: Minor decrease in the quality of prosecutions; 36% of boardings are TOIs for 

POR, while 34% of boardings are TOIs for the Min NSC System.  Minor decrease 

(-1%) in quantity of prosecutions. 

Med NSC (Excursion 2): 

○	 Mission-related results include: 

 Minor decrease (-4%) in Drug target prosecutions. 

 Minor increase (5%) in AMIO prosecutions. 

 Minor decrease (-1%) in LMR attributed. 

 Minor increase (3%) in GLE. 

 The 2% increase in LEGIT is consistent with the 1% total prosecution increase. 

○	 Asset type results include: 

 WHEC: Consistent quality of prosecutions; 24% of boardings are TOIs for both the 

POR and the Med NSC Systems.  Significant decrease (-20%) in the quantity of 

prosecutions attributed to the 13% decrease in WMSL/ NSC DAFHP and Defense 
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Operations requirements. All missions decrease significantly, with the exception of 

LMR with a minor (-4%) decrease and GLE with a moderate (6%) increase. 

 WMEC: Minor decrease in the quality of prosecutions; 45% of boardings are TOIs 

for POR, while 43% of boardings are TOIs for the Med NSC System.  No change in 

the quantity of prosecutions.  Minor to moderate increases in AMIO (7%), Drug 

(3%), and GLE (5%), with a moderate decrease (-8%) in LMR.  The mission 

variations reflect the movement from the Northeast Region to the Southeast Region 

and each region’s associated mission focus. 

 WPB: Minor increase in the quality of prosecutions; 36% of boardings are TOIs for 

POR, while 37% of boardings are TOIs for the Med NSC System.  Moderate increase 

(7%) in quantity of prosecutions attributed to the 7% increase in WPC/ FRC 

operating time.  The largest mission increase seen in LMR, with a 13% increase in 

prosecutions. 

Max NSC (Excursion 3): 

○	 Mission-related results include: 

 Moderate decrease (-9%) in Drug target prosecutions. 

 No change in AMIO prosecutions. 

 Moderate decrease (-8%) in LMR. 

 Minor decrease (-2%) in GLE. 

 The 3% decrease in LEGIT indicates a slight decrease in prosecution quality 

compared with the 5% total prosecution decrease. 

○	 Asset type results include: 

 WHEC: Consistent quality of prosecutions; 24% of boardings are TOIs for both the 

POR and the Max NSC Systems.  Significant (-17%) decrease in the quantity of 

prosecutions attributed to the 13% increase in WMSL/ NSC DAFHP being 

superseded by Defense Operations requirements.  All missions decrease significantly 

with the exception of LMR with no change and GLE with a minor (2%) increase. 

 WMEC: Minor decrease in the quality of prosecutions; 45% of boardings are TOIs 

for POR, while 42% of boardings are TOIs for the Max NSC System.  Moderate 

decrease (-10%) in the quantity of prosecutions attributed to the 8% decrease in 

WMSM/ OPC DAFHP.  Significant decreases in Drug (-12%) and LMR (-18%).  

Minor decreases in AMIO (-3%) and GLE (-2%). 

 WPB: Minor increase in the quality of prosecutions; 36% of boardings are TOIs for 

POR, while 37% of boardings are TOIs for the Max NSC System.  Minor increase 

(2%) in quantity of prosecutions attributed to the 2% increase in WPC/ FRC 

operating time.  The largest mission increase seen in LMR, with a 7% increase in 

prosecutions. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 
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AMIO Drug LMR GLE LEGIT

POR 242 135 1,926 304 3,552

Min NSC 266 133 2,030 302 3,675

Med NSC 254 130 1,911 313 3,640

Max NSC 243 122 1,777 297 3,428

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

Figure 10:  Count of Prosecutions by Mission – Comparison Group A
 

Table 17: Change in Prosecutions by Mission – Comparison Group A
 

Mission POR 
Min NSC 

(CFS-1) 
% Diff 

Med NSC 

(CFS-2) 
% Diff 

Max NSC 

(CFS-3) 
% Diff 

AMIO 242 266 10% 254 5% 243 0% 

Drug 135 133 -2% 130 -4% 122 -9% 

LMR 1,926 2,030 5% 1,911 -1% 1,777 -8% 

GLE 304 302 -1% 313 3% 297 -2% 

LEGIT 3,552 3,675 3% 3,640 2% 3,428 -3% 

Total 6,158 6,406 4% 6,248 1% 5,867 -5% 

TOI% 42% 43% 42% 42% 
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AMIO Drug LMR GLE LEGIT AMIO Drug LMR GLE LEGIT AMIO Drug LMR GLE LEGIT

WHEC WMEC WPB

POR 3 25 14 8 158 103 66 1,022 160 1,660 118 29 510 79 1,316 

Min NSC 2 5 14 - 2 129 86 1,172 168 1,922 118 29 467 78 1,335 

Med NSC 1 17 13 8 127 110 68 943 167 1,711 122 31 577 81 1,380 

Max NSC 2 18 14 8 131 99 58 841 156 1,564 121 29 548 76 1,318 

-

500 

1,000 

1,500 

2,000 

2,500 

Figure 11:  Count of Prosecutions by Cutter Type, by Mission – Comparison Group A
 

Table 18: Change in Prosecutions by Cutter Type, by Mission – Comparison Group A
 

Type Mission POR 
Min NSC 

(CFS-1) 
% Diff 

Med NSC 

(CFS-2) 
% Diff 

Max NSC 

(CFS-3) 
% Diff 

WHEC 

AMIO 3 2 -31% 1 -61% 2 -23% 

Drug 25 5 -82% 17 -32% 18 -27% 

LMR 14 14 -1% 13 -4% 14 0% 

GLE 8 0 -100% 8 6% 8 2% 

LEGIT 158 2 -99% 127 -20% 131 -17% 

Total 208 22 -89% 167 -20% 173 -17% 

TOI % 24% 92% 24% 24% 

WMEC 

AMIO 103 129 25% 110 7% 99 -3% 

Drug 66 86 30% 68 3% 58 -12% 

LMR 1,022 1,172 15% 943 -8% 841 -18% 

GLE 160 168 5% 167 5% 156 -2% 

LEGIT 1,660 1,922 16% 1,711 3% 1,564 -6% 

Total 3,010 3,478 16% 2,999 0% 2,719 -10% 

TOI % 45% 45% 43% 42% 

WPB 

AMIO 118 118 -1% 122 3% 121 2% 

Drug 29 29 2% 31 8% 29 3% 

LMR 510 467 -9% 577 13% 548 7% 

GLE 79 78 -1% 81 2% 76 -4% 

LEGIT 1,316 1,335 1% 1,380 5% 1,318 0% 

Total 2,052 2,026 -1% 2,191 7% 2,092 2% 

TOI % 36% 34% 37% 37% 
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3.3.2.2 Comparison Group B 

This Comparison Group includes the collection of systems driven by adjustments to the number 

of WMSL/ NSC cutters acquired and replacement of the ORD OPC with an alternative OPC of 

lesser capability and cost (Modernized version of the 270' WMEC [Mod 270], with reduced 

speed and sea state operating parameters). In these systems, acquisition costs for the WMSL/ 

NSC are reallocated to maximize the number of Mod 270s acquired (with any remaining funding 

used to purchase WPC/ FRCs).  This results in a 27% to 39% increase in operational availability 

of major cutters. However, the Total Ownership Cost (TOC) associated with this increased 

quantity of cutters will significantly exceed that of the POR System.  Additional crews to man 

the cutters along with increased operating and maintenance costs will impact the annual 

operating budget of the service.  To be consistent with current Coast Guard commitments, this 

comparison group includes an additional 125 days of National Security Cutter (NSC) Defense 

Operations mission support that was not implemented for the POR System. 

These systems are compared against the POR Baseline System.  Significant system differences 

include: 

Min NSC/ Mod 270 System (Excursion 4): 

○	 All WMSM/ OPCs exchanged for Modernized 270s. 

○	 Three (3) WMSL/ NSCs removed from the laydown. 

○	 Sixteen (16) Modernized 270s added to the laydown, creating an increased quantity of 

major cutters (WHECs & WMECs; from 33 to 46 cutters) and resulting in a net increase 

in DAFHP of 39% (2,990 days). 

○	 WMSL/ NSCs utilized for Defense Operations missions, effectively reducing their 

availability to primary missions (Drug, AMIO, LMR, and GLE). 

○	 Eighteen (18) additional SRRs available to support major cutter deployments. 

○	 A minor increase (3%) in WPC/ FRC assets; from 58 to 60. 

Med NSC/ Mod 270 System (Excursion 5): 

○	 All WMSM/ OPCs exchanged for Modernized 270s. 

○	 One (1) WMSL/ NSC removed from the laydown. 

○	 Twelve (12) Modernized 270s added to the laydown, creating an increased quantity of 

major cutters (WHECs & WMECs; from 33 to 44 cutters) and resulting in a net increase 

in DAFHP of 33% (2,530 days). 

○	 WMSL/ NSCs utilized for Defense Operations missions, effectively reducing their 

availability to primary missions (Drug, AMIO, LMR, and GLE). 

○	 Fifteen (15) additional SRR MH-65s available to support major cutter deployments. 

POR NSC/ Mod 270 System (Excursion 6): 

○	 All WMSM/ OPCs exchanged for Modernized 270s. 

○	 Nine (9) Modernized 270s added to the laydown, creating an increased quantity of major 

cutters (WHECs & WMECs; from 33 to 42 cutters) and resulting in a net increase in 

DAFHP of 27% (2,070 days). 

○	 WMSL/ NSCs utilized for Defense Operations missions, effectively reducing their 

availability to primary missions (Drug, AMIO, LMR, and GLE). 
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○ Twelve (12) additional SRR MH-65s available to support major cutter deployments. 

The significant differences between the WMSM/ OPC and Modernized 270 assets include: 

Speed profiles – The Modernized 270 has reduced cruising and intercept speed. 

Embarked aircraft and small boat launch/ recovery limits – The Modernized 270 has reduced 

capability. 

Aviation facilities to support only one (1) helicopter, compared to two (2). 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

System Performance 

The differences in system performance for the Min NSC/ Mod 270, Med NSC/ Mod 270, and 

POR NSC/ Mod 270 Systems compared to the POR Baseline System modeled performance are a 

result of the collection of capability and capacity changes implemented.  A complex set of 

operational employment factors influences modeled system performance.  These factors include: 

Increased effort applied (i.e., increased quantities of major cutters).  The application of more 

cutters improves the system’s potential to engage more targets as well as provide presence in 

more and/ or nontraditional operating areas.  This is manifested in the AMIO and Drug 

mission performance improvements noted in the Southeast and Western Regions. 

Decreased capability (i.e., reduced Launch Parameters for Mod 270s).  The reduced 

capability of the Mod 270, especially in areas of inclement weather, decreases the potential 

for target engagement.  This is manifested in the reduced quantity of prosecutions in the 

Northeast and Alaska Regions. 

○	 Inclement weather throughout the Northeast Region impacts operations during the winter 

months.  This is manifested through reduced TOI prosecutions, primarily LMR TOIs. 

○	 The Southeast and Western Regions are less influenced by inclement weather in primary 

mission operating areas.  Where weather is a factor, it is typically only an impact during 

the winter months.  This is manifested through increased TOI prosecutions, but not in 

proportion to the increase in operational capacity, as shown in Figure 12:  Major Cutter 

Availability and TOI Prosecutions – Comparison Group B. 

○	 Inclement weather throughout the Alaska Region impacts operations; this is especially 

amplified during the winter months.  This is manifested through reduced TOI 

prosecutions, primarily LMR TOIs. 

Assignment of major cutters to different operating areas/ patrol areas with different priorities 

and operational focus and target density (e.g., increased quantities of cutters in the Western 

Region leads to cutters assigned to patrol areas not utilized for the POR System). The use of 

projected effective presence to inform the allocation of increased major cutter capacity 

caused operational effort to be focused in the Southeast and Western Regions.  Regional 

mission priorities focused the increased operational effort on Drug and AMIO missions. 

There is a significant amount of overlap in Drug and AMIO operating areas in the Southeast 

and Western Regions, which contributes to the performance differences indicated.  The 

changes to areas receiving operational focus and the density/ type of targets encountered 
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provides competing contributions: 

○	 Coverage of additional areas has potential to yield improved MDA through awareness of 

nontraditional operating areas. 

○	 Shifting of effort to lower priority/ target density areas has potential to reduce the 

effectiveness of the assets’ contribution.
 

System-level conclusions include: 

The achieved levels of system operational effectiveness are the result of constrained resource 

allocation decisions that are primarily sensitive: 

○	 At the system level, to the quantity of assets, schedule (availability), assignments (patrol 

areas), asset coordination (communications and C2 relationships), and patrol tactics. 

○	 At the asset level, primarily to stability (small boat and helicopter launch limits), 

sustained speed, and endurance.
 

Modeled operational effectiveness results include: 

○	 Generally negligible differences in SAR, National Defense, and NDAD across the
 
systems.
 

○	 AMIO Mission Indicators: 

 Significant increases in the Maritime Migrant Interdiction Rate for the Min NSC/ 

Mod 270 (30%), Med NSC/ Mod 270 (19%), and POR NSC/ Mod 270 (19%) 

attributed to the increased effective presence provided by increased quantities of 

major cutters employed in the Southeast and Western Regions. 

○	 Drug Mission Indicators: 

 Significant increases in Drug Removal for the Min NSC/ Mod 270 (19%), Med NSC/ 

Mod 270 (24%), and POR NSC/ Mod 270 (19%) attributed to the increased effective 

presence provided by increased quantities of major cutters employed in the Southeast 

and Western Regions. 

○	 LMR Mission Indicators: 

 Moderate increase (6%) in the LMR Foreign Encroachment - Intercepts for the Min 

NSC/ Mod 270 System attributed to the significant increase (39%) to major cutter 

with embarked SRR aircraft operating time. 

○	 PWCS Mission Indicators: 

 Minor decreases in the MARSEC 1 – Fill Rate for the Med NSC/ Mod 270 (-4%), 

and POR NSC/ Mod 270 (-4%) attributed to the reallocation of rotary-wing assets to 

major cutters assigned to other proactive missions, resulting in a reduced availability 

for PWCS activity. 

The significant impacts of setting the quantity of NSCs and adjusting Modernized 270s 

includes: 

○	 The use of projected effective presence to inform the allocation of increased major cutter 

capacity caused operational effort to be focused in the Southeast and Western Regions. 

The regional mission priorities focused this operational effort on the Drug and AMIO 

missions. 

○	 The reduced capability of the Modernized 270 compared to the WMSM/ OPC (e.g., 

reduced small boat and aircraft launch/ recovery launch limits and reduced speed profile). 
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○	 Negatively impacting the Coast Guard’s standing national security responsibilities 
(Defense Operations requirements for NOC-compliant major cutters) with a reduced 

quantity of NSCs. 

○	 With a reduced quantity of NSCs, reducing the Coast Guard’s flexibility to respond to 

national contingencies requiring the NSC’s unique characteristics. This includes the NSC 

being the only cutter capable of operating in a CBR-contaminated environment. 

Coast Guard-Wide Measures 

Coast Guard-wide measures are provided in Table 19:  Coast Guard-Wide Measures – 
Comparison Group B, which provides the relative differences in the measures compared to the 

POR Baseline for Comparison. 

Table 19:  Coast Guard-Wide Measures – Comparison Group B 

Measure
+ 

POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% 

Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% 

Diff 

POR NSC/ 

Mod 270 

(CFS-6) 

% 

Diff 

% Lives Saved 90% 90% 0% 90% 0% 90% 0% 

% Property Saved 94% 94% 0% 94% 0% 94% 0% 

Fatalities 425 424 0% 427 -1% 426 0% 

Maritime Migrant Interdiction 

Rate 11% 15% 30% 14% 19% 14% 19% 

Drug Removal Cocaine 10% 12% 19% 12% 24% 12% 19% 

LMR Foreign Encroachment – 
Intercept 45% 48% 6% 46% 2% 47% 3% 

LMR Intercepts – High Threat 76% 77% 1% 77% 1% 76% 0% 

LMR Boarding Rate – High 

Threat 8% 8% -3% 8% -6% 8% -6% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 63% 63% 0% 61% -4% 60% -4% 

PWCS Intelligence Driven 

Security Boarding Rate 58% 64% 10% 60% 4% 60% 3% 

NDAD Response – Sorties 98% 98% -1% 98% 0% 98% -1% 

Notes:
 

+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
 
Scenario Evaluation.
 

* - Decreasing values indicate performance improvement. 

Consolidated Results 

The results of the consolidation of performance results by strategic goal and mission for the Min 

NSC/Mod 270, Med NSC/Mod 270, and POR NSC/Mod 270 against the POR are provided in 

Table 20:  Consolidated Operational Effectiveness Comparison – Group B. 
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Table 20:  Consolidated Operational Effectiveness Comparison – Group B 

Strategic Goal NE SE WE AK NE SE WE AK NE SE WE AK

Mission

Min NSC/ 

Mod 270

Min NSC/ 

Mod 270

Min NSC/ 

Mod 270

Min NSC/ 

Mod 270

Med NSC/ 

Mod 270

Med NSC/ 

Mod 270

Med NSC/ 

Mod 270

Med NSC/ 

Mod 270

POR/ NSC 

Mod 270

POR/ NSC 

Mod 270

POR/ NSC 

Mod 270

POR/ NSC 

Mod 270

Maritime Safety . . . . . . . . . . . .

SAR . . . . . . . . . . . .

IIP .    .    .    

Maritime Security . + + . . . + . . . + .

GLE . + + . . . + . . + + .

AMIO + + + . + + + . . + + .

DRUG . . + . . + + . . . + .

LMR (EEZ) . + . . . . . . . . . .

PWCS . . . . . . . . . . . .

Protection of Natural Resources . . . . . . . . . . . .

LMR (Domestic) . . . . . . . . . . . .

FVI . . . . . . . . . . . .

LZE . . . . . . . . . . . .

MARPOL . . . . . . . . . . . .

National Defense . . . . . + . . . . . .

National Defense . - . . . . . . . . . .

TSC . + . . . + . . . . . .

NDAD/MDA . . + - . . + - . . + -

NDAD . . . . . . . . . . . .

MDA . . + - . . + - . . + -

Expected w/o LC Demand Level Expected w/o LC Demand Level Expected w/o LC Demand Level

Significant differences include: 

Min NSC/Mod 270 (Excursion 4) 

Maritime Safety performance is similar to the Baseline System. 

Maritime Security performance increases in the Southeast and Western Regions. 

○	 The performance increase in the Southeast Region is attributed to increased WMEC type 

asset availability – quantity and operational time – to proactively patrol and respond to 

AMIO, LMR (EEZ), and GLE events. 

○	 The performance increase in the Western Region is attributed to increased WMEC type 

asset availability – quantity and operational time – to proactively patrol and respond to 

AMIO, Drug, and GLE events. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is similar to the Baseline System. 

○	 National Defense Fill Rate in the Southeast Region has a minor performance decrease 

attributed to selected assets being unavailable for National Defense events due to 

diversion to higher priority PWCS events. 

○	 TSC Fill Rate in the Southeast Region has a minor performance increase attributed to 

modified major cutter and deployed aircraft allocations, providing increased availability 

of assets to respond to TSC events. 

NDAD/ MDA: 

○	 Performance is similar to the Baseline System in the Northeast and Southeast Regions. 

○	 Performance increased in the Western Region – MDA performance improved; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

contribute to tactical surveillance. 
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○	 Performance decreased in the Alaska Region – MDA performance decreased; this is 

attributed to the shift from the OPC to Modernized 270 cutters with decreased capability 

– shipboard deployed aircraft launch limits – that limits available tactical surveillance. 

Med NSC/Mod 270 (Excursion 5) 

Maritime Safety performance is similar to the Baseline System. 

Maritime Security performance is similar to the Baseline System. 

○	 A minor increase in AMIO performance in the Northeast Region is attributed to 

variations in cutter schedules coupled with the highly variable nature and limited number 

of events in this region. 

○	 A minor increase in AMIO and Drug performance in the Southeast Region is attributed to 

increased WMEC type asset availability – quantity and operational time – to proactively 

patrol and respond to AMIO and Drug events. 

○	 The performance increase in the Western Region is attributed to increased WMEC type 

asset availability – quantity and operational time – to proactively patrol and respond to 

AMIO, Drug, and GLE events. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is similar to the Baseline System. 

○	 The performance increase in the Southeast Region is attributed to modified major cutter 

and deployed aircraft allocations, providing increased availability of assets to respond to 

TSC events. 

NDAD/ MDA: 

○	 Performance is similar to the Baseline System in the Northeast and Southeast Regions. 

○	 Performance increased in the Western Region – MDA performance improved; this is 

attributed to increased WMEC type asset with embarked aircraft availability – quantity 

and operational time – to contribute to tactical surveillance. 

○	 Performance decreased in the Alaska Region – MDA performance decreased; this is 

attributed to the shift from the OPC to Modernized 270 cutters with decreased capability 

– shipboard deployed aircraft launch limits – that limits available tactical surveillance. 

POR NSC/Mod 270 (Excursion 6) 

Maritime Safety performance is similar to the Baseline System. 

Maritime Security performance is similar to the Baseline System. 

○	 An increase in AMIO and GLE performance in the Southeast Region is attributed to 

increased WMEC type asset availability – quantity and operational time – to proactively 

patrol and respond to events. 

○	 The performance increase in the Western Region is attributed to increased WMEC type 

asset availability – quantity and operational time – to proactively patrol and respond to 

AMIO, Drug, and GLE events. 

Protection of Natural Resources performance is similar to the Baseline System. 
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National Defense performance is similar to the Baseline System. 

NDAD/ MDA: 

○	 Performance is similar to the Baseline System in the Northeast and Southeast Regions. 

○	 Performance increased in the Western Region – MDA performance improved; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

contribute to tactical surveillance. 

○	 Performance decreased in the Alaska Region – MDA performance decreased; this is 

attributed to the shift from the OPC to Modernized 270 cutters with decreased capability 

– shipboard deployed aircraft launch limits – that limits available tactical surveillance. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

The results of comparing each of the excursions to POR Baseline System for each performance 

measure are shown in Table 11:  Model Results Comparison – Group. The entries in this 

table are mean values and are color-coded to indicate the degree of variation from the baseline, 

using the approach described in Appendix B:  Modeling Overview. Analysis is provided by 

both mission area and regional perspective. 
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Table 21:  Model Results Comparison – Group B 

Measure Title POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 MEASURES KEY

% Lives Saved 89% 89% 89% 89% 92% 92% 92% 92% 93% 93% 93% 93% 79% 78% 78% 78%

% Property Saved 93% 94% 94% 94% 94% 94% 95% 95% 95% 95% 95% 95% 85% 86% 85% 85% Indicates a major 

Fatalities 82 79 80 80 170 170 171 173 93 93 93 92 79 82 83 82 (1) mission in this region

Response Time - Distress 93% 93% 93% 93% 91% 92% 92% 92% 94% 93% 94% 93% 93% 93% 93% 93%

Datum Time 88% 87% 87% 88% 76% 78% 77% 78% 86% 86% 86% 86% 63% 63% 63% 63% Indicates a signif icant

LAKI Error 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 7% 7% 8% 8% 6% 6% 7% 7% 6% 8% 8% 6% 4% 5% 4% 3% Indicates a limited

GLE Response - Ship Operations 8% 8% 8% 8% 6% 7% 6% 6% 6% 7% 7% 7% 3% 4% 3% 4% mission in this region

GLE Response - Nation 7% 8% 7% 8% 6% 7% 6% 6% 6% 7% 6% 7% 4% 4% 5% 4%

GLE Intercepts 41% 40% 39% 39% 39% 42% 41% 42% 36% 41% 40% 40% 9% 8% 8% 9%  (1) Indicates measures that 

AMIO POD 68% 72% 71% 69% 52% 56% 55% 55% 41% 52% 51% 48% 45% 43% 39% 41% decreases as performance

Maritime Migrant Interdiction Rate 0% 2% 1% 0% 12% 16% 15% 15% 6% 11% 9% 9% 5% 1% 0% 3% improves

AMIO TOI Intercepts 29% 30% 28% 26% 33% 37% 36% 36% 24% 34% 32% 31% 19% 17% 16% 15%

AMIO Event Interdiction 0% 2% 1% 1% 15% 18% 17% 17% 5% 10% 9% 8% 4% 1% 0% 2% > 2 standard deviations

AMIO SAR 42% 45% 43% 44% 19% 25% 26% 21%

Drug POD 89% 89% 88% 88% 29% 29% 30% 30% 42% 47% 47% 46% 38% 33% 35% 33% > 1 standard deviation

Drug Intercepts 43% 45% 42% 43% 18% 19% 20% 20% 23% 30% 29% 28% 18% 14% 14% 12%

Drug Interdictions 4% 4% 3% 2% 8% 8% 9% 9% 8% 11% 11% 10% 6% 4% 3% 2% Within 1 standard deviation

Cocaine Seized 3% 4% 3% 3% 10% 11% 11% 10% 12% 16% 16% 16% 6% 4% 4% 1%

Marijuana Seized 4% 4% 2% 2% 11% 11% 12% 12% 12% 17% 17% 15% 7% 5% 4% 3% < 1 standard deviation

Heroin Seized 1% 1% 1% 1%

LMR Foreign Encroachment – POD 60% 63% 59% 62% 80% 82% 81% 81% 43% 45% 45% 45% 24% 25% 24% 25% < 2 standard deviations

LMR Foreign Encroachment – Intercept 23% 26% 25% 26% 57% 60% 58% 59% 33% 37% 36% 35% 17% 18% 17% 18%

LMR POD - High Threat 95% 96% 96% 96% 78% 80% 79% 78% 21% 23% 23% 22% 38% 39% 39% 36%

LMR POD – Low  Threat 96% 96% 95% 95% 61% 64% 64% 64% 93% 93% 93% 93% 26% 26% 27% 26%

LMR Intercepts 92% 92% 92% 92% 66% 69% 69% 68% 88% 89% 89% 89% 22% 21% 22% 21%

LMR Boarding Rate – High Threat 15% 14% 14% 14% 3% 4% 3% 3% 0% 0% 0% 0% 12% 12% 12% 11%

LMR Boarding Rate – Low  Threat 5% 5% 4% 4% 1% 1% 1% 1% 2% 2% 2% 2% 1% 1% 1% 1%

LMR Compliance Rate – High Threat 62% 64% 65% 65% 98% 96% 97% 97% 99% 99% 100% 99% 88% 89% 89% 90%

LMR Compliance Rate – Low  Threat 31% 32% 32% 33% 48% 45% 46% 47% 37% 47% 45% 42% 34% 38% 38% 39%

National Defense Response 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93% 93% 91% 93% 93% 93% 93% 93% 93% 93% 92% 93% 92%

TSC Response 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

TSC Fill Rate 83% 80% 81% 81% 82% 87% 87% 87% 86% 87% 87% 87% 85% 86% 86% 86%

MARSEC 1 -- Fill Rate 39% 40% 39% 39% 67% 68% 66% 66% 74% 74% 67% 67% 65% 62% 63% 62%

MARSEC 2&3 -- Response Rate 53% 57% 56% 56% 68% 68% 66% 66% 68% 73% 73% 73% 69% 69% 67% 69%

MARSEC 2&3 -- Fill Rate 68% 73% 71% 71% 84% 83% 80% 82% 75% 78% 78% 78% 64% 63% 61% 63%

NSSE Response Rate 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

NSSE Fill Rate 94% 93% 94% 94% 96% 94% 95% 96% 95% 93% 94% 95% 97% 97% 97% 97%

Inland Security Event Response Rate 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Inland Security Event Fill Rate 86% 86% 85% 85% 98% 96% 96% 97% 95% 93% 94% 93%

PWCS Intelligence Driven Security Boarding Rate 0% 0% 0% 0% 83% 85% 84% 83% 50% 73% 60% 53% 52% 58% 57% 67%

Security Boarding Rate 86% 91% 86% 86% 84% 83% 85% 84% 51% 51% 51% 51% 42% 42% 42% 41%

FVI Boarding 12% 12% 12% 12% 9% 9% 9% 9% 9% 9% 9% 9% 5% 5% 5% 5%

FVI Delay Time 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1)

LZE Inspections 7% 7% 7% 7% 2% 2% 2% 2% 4% 4% 5% 5% 5% 5% 5% 5%

LZE Surveillance 8% 8% 8% 8% 2% 2% 2% 2% 5% 5% 5% 5% 4% 3% 4% 4%

LZE Spill Detection

MARPOL Event Detection 83% 86% 82% 86% 67% 80% 74% 71% 40% 48% 50% 52% 14% 9% 9% 11%

MARPOL Event Response 95% 95% 94% 94% 66% 66% 66% 66% 47% 49% 49% 49% 35% 34% 34% 32%

MARPOL Response Time 0.5 0.5 0.5 0.5 0.7 0.7 0.7 0.7 0.5 0.5 0.5 0.5 0.7 0.8 0.8 0.8 (1)

NDAD Response – Hours – Rotary 96% 95% 97% 96% 97% 96% 96% 96% 99% 99% 99% 98% 98% 99% 98% 98%

NDAD Response – Hours – Fixed 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 99% 100% 100% 99%

NDAD Response – Hours – Heavy 0% 0% 0% 0% 99% 100% 100% 100% 97% 97% 97% 97% 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 96% 95% 97% 97% 97% 96% 96% 96% 100% 99% 99% 98% 99% 99% 99% 99%

NDAD Response – Sorties – Fixed 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 99% 100% 100% 100%

NDAD Response – Sorties – Heavy 0% 0% 0% 0% 100% 100% 100% 100% 98% 98% 98% 98% 99% 100% 100% 100%

AOR Aw areness - Detection 78% 78% 78% 78% 70% 72% 71% 71% 65% 67% 67% 67% 20% 19% 19% 19%

AOR Aw areness - Classif ication 77% 77% 77% 77% 69% 70% 70% 70% 64% 66% 66% 66% 18% 17% 17% 17%

AOR Aw areness - Identif ication 79% 78% 78% 78% 53% 54% 54% 54% 61% 63% 63% 62% 28% 23% 23% 23%

AOR Coverage – Areas – High Threat 161% 163% 162% 162% 85% 95% 92% 92% 16% 17% 17% 16% 12% 10% 10% 10%

AOR Coverage – Areas – Low  Threat 12% 13% 12% 12% 26% 25% 26% 25% 13% 16% 16% 15% 8% 8% 8% 8%

AOR Coverage – Times – High Threat 55% 52% 53% 53% 27% 29% 28% 28% 4% 5% 5% 4% 3% 2% 2% 2%

AOR Coverage – Times – Low  Threat 4% 4% 4% 4% 7% 7% 7% 7% 3% 4% 4% 4% 2% 1% 1% 1%

Communications Failures 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% (1)

Alternative Communications 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 70% 70% 70% 72% 71% 71% 71% 71% 73% 73% 71% 75% 76% 76% 76%

Communications Interoperability – External 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 23% 19% 19% 19% 15% 15% 15% 16% 11% 10% 10% 10% 12% 12% 12% 12%

Asset Aw areness Plots – TOI 90% 90% 90% 90% 69% 70% 70% 70% 69% 70% 70% 70% 41% 40% 40% 40%

Drug Intelligence 4% 3% 3% 3% 4% 5% 5% 5% 1% 1% 1% 1% 0% 0% 0% 0%

AMIO Intelligence 12% 12% 0% 0% 12% 17% 15% 15% 3% 7% 7% 6% 0% 0% 0% 0%

LMR Intelligence Foreign 2% 4% 4% 3% 9% 10% 9% 9% 3% 5% 4% 4% 3% 4% 3% 4%

LMR Intelligence Domestic 16% 17% 16% 15% 3% 3% 3% 3% 1% 1% 1% 1% 10% 7% 7% 4%

PWCS Intelligence 86% 91% 86% 86% 84% 83% 85% 84% 51% 51% 51% 51% 43% 43% 42% 43%

> 2 Standard Deviations 3 1 0 7 1 2 16 12 6 0 0 0

> 1 Standard Deviation 1 1 3 11 10 11 9 12 12 1 1 1

Within 1 Standard Deviation 66 66 65 51 61 59 48 48 52 63 62 63

< 1 Standard Deviation 0 1 1 1 0 0 0 0 2 4 5 4

< 2 Standard Deviation 2 3 3 3 1 1 1 2 2 2 2 2

Regions

NE-EWO SE-EWO WE-EWO AK-EWO
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Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Significant System Performance Contributors 

The significant differences that contribute to system performance include: 

Min NSC/ Mod 270 (Excursion 4) 

Availability of Assets 

○	 Increased total quantity of surface assets, increasing the time the assets are available for 

operational tasking. 

 Decreased WHEC assets from 8 to 5, with a 38% decrease in DAFHP. 

 Increased WMEC assets from 25 to 41, with a 64% increase in DAFHP. 

 Increase WPB assets from 58 to 60, with a 3% increase in operating time. 

○	 Increased quantity of SRR aircraft from 82 to 100, with a 22% increase in the time the 

SRR assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Reduced capabilities associated with the Modernized 270. 

Med NSC/ Mod 270 (Excursion 5) 

Availability of Assets 

○	 Increased total quantity of surface assets, increasing the time the assets are available for 

operational tasking. 

 Decreased WHEC assets from 8 to 7, with a 13% decrease in DAFHP. 

 Increased WMEC assets from 25 to 37, with a 48% increase in DAFHP. 

○	 Increased quantity of SRR aircraft type from 82 to 97, with an 18% increase in the time 

the SRR assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Reduced capabilities associated with the Modernized 270. 

POR NSC/ Mod 270 (Excursion 6) 

Availability of Assets 

○	 Increased total quantity of cutters, increasing the time the assets are available for 

operational tasking. 

 WHEC assets remained at 8. 

 Increased WMEC assets from 25 to 34, with a 36% decrease in DAFHP. 

○	 Increased quantity of SRR aircraft type from 82 to 94), with a 15% increase in the time 

the SRR assets are available for operational tasking. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Reduced capabilities associated with the Modernized 270. 
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Asset Contribution 

The difference in key operating parameters for the Modernized 270 influencing operational 

execution is Launch Parameters; the limits at which embarked aircraft and cutter boats can 

operate have potential to reduce their contribution to mission effectiveness.  This shortfall is 

illustrated in Figure 12:  Major Cutter Availability and TOI Prosecutions – Comparison 

Group B. The operational availability of the Modernized 270 is significantly increased over the 

availability of the WMSM/ OPC in the POR System, while the total quantity of major cutter TOI 

prosecutions show only a minor increase with the largest quantity of Modernized 270s (Min 

NSC/ Mod 270, Excursion 4) and show moderate decreases for the remainder of Comparison 

Group B (Med NSC/ Mod 270, Excursion 5 and POR NSC/ Mod 270, Excursion 6). 

POR Min NSC/ Mod 270 Med NSC/ Mod 270 POR NSC/ Mod 270

Major Cutter Mission Days 6,985 9,685 9,265 8,800 

Major Cutter TOI Prosecutions 1,400 1,584 1,370 1,340 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

Figure 12:  Major Cutter Availability and TOI Prosecutions – Comparison Group B 

Quantity of DCI 

The detection, classification, and identification (DCI) of vessels – operational information – 

allows the system to assign surface assets to prosecute vessel traffic.  Operational information is 

dependent on surveillance capability and capacity of the system and contributing assets; surface 

assets have minimal potential to influence operational information due to their limited sensor 

range.  Graphical representation is provided in Figure 13 and Figure 14, with tabular 

presentation in Table 22 and Table 23. Note:  DCI executed by aircraft deployed to and 

operating from a cutter is attributed to that cutter for reporting purposes. 
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General Observations: 

○	 The systems have the same CONOPS and basic asset laydown.  The system variations are 

with exchanging all the WMSM/ OPCs and a varying number of WMSL/ NSCs for 

Modernized 270s, with slight changes to WPC/ FRCs and the deployed rotary-wing 

aircraft (SRR). 

○	 Defense Operations requirements create a significant decrease in available operating time 

(for WHECs and SRRs) and a corresponding decrease in DCI. 

Min NSC/ Mod 270 (Excursion 4): The modeled system differences implemented resulted 

in a moderate to significant increase to DCI of targets by the overall system compared to the 

POR System.  The differences are attributed to differences in the force structure.  Highlights 

of these changes are: 

○	 The surface laydown change includes loss of three (3) WMSL/ NSCs and the addition of 

16 WMECs (Modernized 270s).  The net gain of 13 major cutters and the 39% increase 

to major cutter operating time result in a significant improvement (44%) to the major 

cutter identification of targets. 

Med NSC/ Mod 270 (Excursion 5): The modeled system differences implemented resulted 

in a moderate increases to DCI of targets by the overall system compared to the POR System.  

The differences are attributed to differences in the force structure.  Highlights of these 

changes are: 

○	 The surface laydown change includes loss of one (1) WMSL/NSC and the addition of 12 

WMECs (Modernized 270s).  The net gain of 11 major cutters and the 33% increase to 

major cutter operating time result in a significant improvement (26%) to the major cutter 

identification of targets. 

POR NSC/ Mod 270 (Excursion 6): The modeled system differences implemented resulted 

in moderate increases to DCI of targets by the overall system compared to the POR System.  

The differences are attributed to differences in the force structure.  Highlights of these 

changes are: 

○	 The surface laydown change includes the addition of nine (9) WMECs (Modernized 

270s). The net gain of nine (9) major cutters and the 27% increase to major cutter 

operating time result in a significant improvement (22%) to the major cutter identification 

of targets. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities. 
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Sum of Detections Sum of Classifications Sum of Identifications

POR 318,632 304,050 140,654 

Min NSC/ Mod 270 348,109 331,432 158,381 

Med NSC/ Mod 270 339,455 323,540 151,623 

POR NSC/ Mod 270 337,992 322,260 150,917 
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200,000 

250,000 
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400,000 

Figure 13:  Total Quantity of DCI – Comparison Group B
 

Table 22:  Change in Total DCI – Comparison Group B
 

DCI POR 

Min 

NSC/ 

Mod 270 

(CFS-4) 

% 

Difference 

Med 

NSC/ 

Mod 270 

(CFS-5) 

% 

Difference 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% 

Difference 

Detections 318,632 348,109 9% 339,455 7% 337,992 6% 

Classifications 304,050 331,432 9% 323,540 6% 322,260 6% 

Identifications 140,654 158,381 13% 151,623 8% 150,917 7% 
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Sum of 

Detections
Sum of 

Classifications
Sum of 

Identifications
Sum of 

Detections
Sum of 

Classifications
Sum of 

Identifications
Sum of 

Detections
Sum of 

Classifications
Sum of 

Identifications

WHEC WMEC WPB

POR 1,452 1,169 849 36,849 32,530 27,605 20,544 19,341 13,893

Min NSC/ Mod 270 105 78 61 56,556 50,454 41,016 20,088 18,985 13,830

Med NSC/ Mod 270 1,263 1,032 705 48,298 43,159 35,071 19,537 18,445 13,416

POR NSC/ Mod 270 1,326 1,090 760 46,157 41,310 33,843 19,800 18,682 13,605

0

10,000

20,000

30,000

40,000

50,000

60,000

Figure 14:  Quantity of DCI by Cutter Type – Comparison Group B
 

Table 23:  Change in DCI by Cutter Type – Comparison Group B
 

Modeled 

Type 
Data POR 

Min 

NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med 

NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% Diff 

WHEC 

Detections 1,452 105 -93% 1,263 -13% 1,326 -9% 

Classifications 1,169 78 -93% 1,032 -12% 1,090 -7% 

Identifications 849 61 -93% 705 -17% 760 -10% 

WMEC 

Detections 36,849 56,556 53% 48,298 31% 46,157 25% 

Classifications 32,530 50,454 55% 43,159 33% 41,310 27% 

Identifications 27,605 41,016 49% 35,071 27% 33,843 23% 

WPB 

Detections 20,544 20,088 -2% 19,537 -5% 19,800 -4% 

Classifications 19,341 18,985 -2% 18,445 -5% 18,682 -3% 

Identifications 13,893 13,830 0% 13,416 -3% 13,605 -2% 
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Quantity of Electronic Identifications 

An attribute of the CFS Systems includes C4ISR systems to improve the quantity and quality of 

target information, managed through the TMS, available to the system.  EIDs are discrete 

modeled events that make additional, specific information on selected targets available to assets.  

The assets use this information to update and prioritize their local target list for subsequent 

operational activities.  Analysis of EID data provides visibility into individual C4ISR system 

contributions to the COP.  The EIDs and their corresponding C4ISR contributions are shown in 

Figure 15 through Figure 18. 

Note:  Modeled asset types, defined in Table 5:  Asset Types and Classes for Modeled Fleet 

Mixes, are used in charts, graphs, and tables for consistency of presentation. 

Figure 15:  Count of C4ISR Contributions to EID by System – Comparison Group B 

presents total EID quantities and individual C4ISR system EID quantities by each modeled 

system. 

Figure 16:  Count of C4ISR Contributions to EID by Asset Type – Comparison Group 

B presents the same EID data broken down by asset type.  Note:  Rotary-wing aircraft (H-60, 

H-65, and UAS-CB) are not EID-capable assets. 

Figure 17:  Percentage of C4ISR Contributions to EID by System – Comparison Group 

B presents the percentage of EIDs provided by each C4ISR system for each modeled system. 

Figure 18:  Count of EID and C4ISR Overlaps by System – Comparison Group B 

presents the count of EIDs by C4ISR system and the overlaps between C4ISR contributors. 

0

50,000

100,000

150,000

200,000

250,000

POR Min NSC/ Mod 270 Med NSC/ Mod 270 POR NSC/ Mod 270

POR Min NSC/ Mod 270 Med NSC/ Mod 270 POR NSC/ Mod 270

Total EID 201,751 195,845 191,850 191,070

Sum of AIS 194,291 188,179 184,388 183,672

Sum of VMS 137,940 125,848 123,747 123,849

Sum of ESM 13,243 14,356 14,075 13,815

Figure 15:  Count of C4ISR Contributions to EID by System – Comparison Group B 
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0
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WHEC WMEC WPB

WHEC WMEC WPB

POR 1,561 29,942 51,787

Min NSC/ Mod 270 1,072 19,289 54,905

Med NSC/ Mod 270 1,415 16,506 52,878

POR NSC/ Mod 270 1,520 15,756 52,388

Figure 16:  Count of C4ISR Contributions to EID by Asset Type – Comparison Group B 
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POR Min NSC/ Mod 270 Med NSC/ Mod 270 POR NSC/ Mod 270

AIS 96% 96% 96% 96%

VMS 68% 64% 65% 65%

ESM 7% 7% 7% 7%

Figure 17:  Percentage of C4ISR Contributions to EID by System – Comparison Group B 
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0
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250,000

POR Min NSC/ Mod 270 Med NSC/ Mod 270 POR NSC/ Mod 270

Total EID 201,751 195,845 191,850 191,070

Sum of AIS-VMS 134,944 123,037 120,931 121,007

Sum of AIS-ESM 8,287 8,764 8,735 8,540

Sum of ESM-VMS 5 8 8 8

Sum of AIS-ESM-VMS 244 365 343 355

Figure 18:  Count of EID and C4ISR Overlaps by System – Comparison Group B 

Assessment Results 

The DCI of vessels – operational information – allows the system to assign surface assets to 

prosecute vessel traffic.  Operational information is dependent on surveillance capability and 

capacity of the system and contributing assets; surface assets have minimal potential to influence 

operational information due to their limited sensor range. 

General Observations: 

○	 Changes to asset availability are the primary contributors to the differences in operational 

information. 

○	 The percentage of EIDs provided by the C4ISR capability is generally uniform between 

the systems. 

Min NSC/ Mod 270 (Excursion 4): The modeled system differences implemented resulted 

in a minor decrease (-3%) of EIDs from the POR System attributed to the reduced individual 

capabilities of the Modernized 270 and the additional asset laydown placement that favored 

the Western Region (a low target density region) for effective presence purposes. 

Med NSC/ Mod 270 (Excursion 5): The modeled system differences implemented resulted 

in a minor decrease (-5%) of EIDs from the POR System attributed to the reduced individual 

capabilities of the Modernized 270 and the additional asset laydown placement that favored 

the Western Region (a low target density region) for effective presence purposes. 

POR NSC/ Mod 270 (Excursion 6): The modeled system differences implemented resulted 

in a minor decrease (-5%) of EIDs from the POR System attributed to the reduced individual 
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capabilities of the Modernized 270 and the additional asset laydown placement that favored 

the Western Region (a low target density region) for effective presence purposes. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 

Quantity of Prosecutions 

Prosecutions are directly influenced by the quantity and quality of operational information – the 

detections, classifications, and identifications (DCI) of vessels – available to prosecution-capable 

assets.  Prosecution is dependent on asset capability, capacity, and assignment of the contributing 

assets.  Assets are only able to successfully prosecute targets when they are assigned to operating 

areas with high potential for DCI and intercept of identified TOIs.  Graphical representation is 

provided in Figure 19 through Figure 21, with tabular presentation in Table 24 through Table 

26. 

General Observations: 

○	 The changes to prosecutions are primarily driven by changes in the quantity of major 

cutters (WMSL/ NSC, WMSM/ OPC, and Modernized 270) and WPC/ FRCs tempered 

by the reduced capability (small boat launch/ recovery limits); increased quantity of 

surface assets provides increased potential for prosecution contribution when weather 

conditions allow. 

○	 WMSL/ NSCs utilized for Defense Operations missions effectively reduce their
 
availability to primary missions (Drug, AMIO, LMR, and GLE).
 

Min NSC/ Mod 270 (Excursion 4): The modeled system differences resulted in a moderate 

increase (8%) in prosecutions of targets by the overall system compared to the POR System.  

This is attributed to the significant increases (39%) in major cutter DAFHP being tempered 

by the reduced individual asset capability.  The increases are reflected in the Southeast and 

Western Regions, where the additional major cutter operating time is focused. 

Med NSC/ Mod 270 (Excursion 5): The modeled system differences resulted in a minor 

increase (2%) in prosecutions of targets by the overall system compared to the POR System.  

This is attributed to the significant increase (33%) in major cutter DAFHP being tempered by 

the reduced individual asset capability.  The increases are reflected in the Southeast and 

Western Regions, where the addition major cutter operating time is focused. 

POR NSC/ Mod 270 (Excursion 6): The modeled system differences resulted in a 

negligible change in prosecutions of targets by the overall system compared to the POR 

System.  This is attributed to the significant increase (27%) in major cutter DAFHP being 

offset by the reduced individual asset capability.  The decreases are reflected primarily in the 

Northeast and Alaska Regions, where inclement weather conditions are prevalent. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 
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Total

POR 6,158

Min NSC/ Mod 270 6,665

Med NSC/ Mod 270 6,264

POR NSC/ Mod 270 6,136
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Figure 19:  Total Quantity of Prosecutions – Comparison Group B
 

Table 24: Change in Total Prosecutions – Comparison Group B
 

POR 

Min 

NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med 

NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% Diff 

Prosecutions 6,158 6,665 8% 6,264 2% 6,136 0% 
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NE SE WE AK

POR 1,741 3,485 691 241

Min NSC/ Mod 270 1,697 3,848 962 158

Med NSC/ Mod 270 1,582 3,613 912 158

POR NSC/ Mod 270 1,606 3,581 792 158
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Figure 20:  Quantity of Prosecutions by Region – Comparison Group B
 

Table 25: Change in Prosecutions by Region – Comparison Group B
 

Region POR 

Min 

NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med 

NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% Diff 

NE 1,741 1,697 -3% 1,582 -9% 1,606 -8% 

SE 3,485 3,848 10% 3,613 4% 3,581 3% 

WE 691 962 39% 912 32% 792 15% 

AK 241 158 -34% 158 -35% 158 -35% 

Total 6,158 6,665 8% 6,264 2% 6,136 0% 
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WHEC WMEC WPB

POR 208 3,010 2,052

Min NSC/ Mod 270 20 3,672 2,095

Med NSC/ Mod 270 162 3,197 2,017

POR NSC/ Mod 270 177 3,045 2,022
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Figure 21:  Quantity of Prosecutions by Surface Asset Type – Comparison Group B
 

Table 26: Change in Prosecutions by Surface Asset Type – Comparison Group B
 

Type POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% Diff 

WHEC 208 20 -91% 162 -22% 177 -15% 

WMEC 3,010 3,672 22% 3,197 6% 3,045 1% 

WPB 2,052 2,095 2% 2,017 -2% 2,022 -1% 

Quality of Prosecutions 

This analysis reviewed the prosecutions, represented by boardings of targets, to assess the impact 

of system adjustments on the types and numbers of targets boarded.  Graphic presentations of the 

data showing the impact of the adjustments on the quality of targets prosecuted by target mission 

and surface asset type are presented in Figure 22 and Figure 23, with tabular presentation in 

Table 27 and Table 28. 

The quality of DCI – operational information – allows the system to focus prosecutions 

(boardings) on TOIs and reduce the diversion to legitimate (non-violator) vessel traffic.  Surface 

asset contribution to effective system prosecution activity is driven by the quality of operational 
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information provided by surface and air assets.  Improved operational information typically 

produces increased engagement of violator targets and less engagement of legitimate (non

violator) targets. 

General Observations: 

○	 WMSL/ NSCs utilized for Defense Operations missions effectively reduce their
 
availability to primary missions (Drug, AMIO, LMR, and GLE).
 

○	 The significant increase in Drug and AMIO prosecutions for all modeled systems reflects 

the mission priorities of the Southeast and Western Regions, where the additional major 

cutter effective presence was focused. 

○	 LMR patrols remained consistent in each modeled system, but the transition from 

WMSM/ OPCs to Modernized 270s with lesser capabilities resulted in a consistent 

decrease in LMR prosecutions. 

Min NSC/ Mod 270 (Excursion 4): 

○	 Mission-related results include: 

 Significant increase (32%) in AMIO prosecutions. 

 Moderate increase in Drug (8%) and GLE (9%) prosecutions. 

 Minor increase (4%) in LMR prosecutions. 

 The 9% increase in LEGIT prosecutions indicates a slight decrease in prosecution 

quality compared with the 8% total prosecution increase. 

○	 Asset type results include: 

 WHEC: Significant increase in the quality of prosecutions; 24% of boardings are 

TOIs for the POR System, while 93% of boardings are TOIs for the Min NSC/ Mod 

270 System.  This is consistent with the majority of the WHEC operating time being 

in the Alaska Region, where LMR TOIs are dominant and there is minimal legitimate 

vessel traffic in comparison with the other modeled regions.  Significant decrease (

91%) in the quantity of prosecutions is attributed to the 38% decrease in WMSL/ 

NSC DAFHP.  All missions decrease significantly with the exception of LMR, with a 

negligible change. 

 WMEC: Minor decrease in the quality of prosecutions; 45% of boardings are TOIs 

for the POR System, while 43% of boardings are TOIs for the Min NSC/ Mod 270 

System.  Significant increase (22%) in the quantity of prosecutions attributed to the 

64% increase in Mod 270 DAFHP.  All missions increase significantly with the 

exception of LMR, with a moderate (6%) increase. 

 WPB: No change in the quality of prosecutions; 36% of boardings are TOIs for both 

the POR System and the Min NSC/ Mod 270 System.  Minor increase (2%) in 

quantity of prosecutions. 

Med NSC/ Mod 270 (Excursion 5): 

○	 Mission-related results include: 

 Significant increase in Drug (13%) and AMIO (24%) prosecutions. 

 Moderate decrease (-6%) in LMR prosecutions. 

 Minor increase (3%) in GLE prosecutions. 

 The 4% increase in LEGIT prosecutions indicates a slight decrease in prosecution 
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quality compared with the 2% total prosecution increase. 

○	 Asset type results include: 

 WHEC: Minor increase in the quality of prosecutions; 24% of boardings are TOIs 

for the POR System, while 25% of boardings are TOIs for the Med NSC/ Mod 270 

System.  Significant decrease (-22%) in the quantity of prosecutions attributed to the 

13% decrease in WMSL/ NSC DAFHP and Defense Operations requirements.  All 

missions decrease significantly with the exception of LMR, with a moderate (6%) 

increase. 

 WMEC: Minor decrease in the quality of prosecutions; 45% of boardings are TOIs 

for the POR System, while 42% of boardings are TOIs for the Med NSC/ Mod 270 

System.  Minor increase (6%) in the quantity of prosecutions attributed to the 48% 

increase in Modernized 210 DAFHP.  All missions increase significantly with the 

exception of LMR, with a significant (12%) decrease. 

 WPB: No change in the quality of prosecutions; 36% of boardings are TOIs for the 

POR System and the Med NSC/ Mod 270 Systems.  Minor (-2%) decrease in quantity 

of prosecutions. 

POR NSC/ Mod 270 (Excursion 6): 

○	 Mission-related results include: 

 Significant increase in (22%) AMIO prosecutions. 

 Moderate increase (6%) in Drug prosecutions. 

 Moderate decrease (-7%) in LMR prosecutions. 

 Minor increase (2%) in GLE prosecutions. 

 The 1% increase in LEGIT prosecutions indicates a slight decrease in prosecution 

quality compared with the consistent quantity of total prosecution. 

○	 Asset type results include: 

 WHEC: Minor increase in the quality of prosecutions; 24% of boardings are TOIs 

for the POR System, while 25% of boardings are TOIs for the POR NSC/ Mod 270 

System.  Significant decrease (-15%) in the quantity of prosecutions attributed to the 

Defense Operations requirements.  Significant decrease in Drug (-25%), AMIO (

29%), and GLE (-13%).  Significant increase (19%) in LMR. 

 WMEC: Minor decrease in the quality of prosecutions; 45% of boardings are TOIs 

for the POR System, while 43% of boardings are TOIs for the POR NSC/ Mod 270 

System.  Negligible decrease (-1%) in the quantity of prosecutions attributed to the 

reduced capabilities of the Modernized 270s.  Significant increases in Drug (24%) 

and AMIO (52%). Significant decrease (-13%) in LMR. Moderate increase (7%) in 

GLE prosecutions. 

 WPB: No change in the quality of prosecutions; 36% of boardings are TOIs for the 

POR System and the POR NSC/ Mod 270 System.  Minor (-1%) decrease in quantity 

of prosecutions. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 
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AMIO Drug LMR GLE LEGIT

POR 242 135 1,926 304 3,552

Min NSC/ Mod 270 320 145 2,011 332 3,857

Med NSC/ Mod 270 300 153 1,807 312 3,694

POR NSC/ Mod 270 296 142 1,789 311 3,597

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

Figure 22:  Count of Prosecutions by Mission – Comparison Group B
 

Table 27: Change in Prosecutions by Mission – Comparison Group B
 

Mission POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% Diff 

Med NSC/ 

Mod 270 

(CFS-5) 

% Diff 

POR 

NSC/ 

Mod 270 

(CFS-6) 

% Diff 

AMIO 242 320 32% 300 24% 296 22% 

Drug 135 145 8% 153 13% 142 6% 

LMR 1,926 2,011 4% 1,807 -6% 1,789 -7% 

GLE 304 332 9% 312 3% 311 2% 

LEGIT 3,552 3,857 9% 3,694 4% 3,597 1% 

Total 6,158 6,665 8% 6,264 2% 6,136 0% 

TOI % 42% 42% 41% 41% 

3 May 2011 71 



   

   

 

 

   

 

     

     

   
         

 

        

        

        

        

        

        

            

 

        

        

        

        

        

        

            

 

        

        

        

        

        

        

            

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

AMIO Drug LMR GLE LEGIT AMIO Drug LMR GLE LEGIT AMIO Drug LMR GLE LEGIT

WHEC WMEC WPB

POR 3 25 14 8 158 103 66 1,022 160 1,660 118 29 510 79 1,316 

Min NSC/ Mod 270 1 4 14 - 1 185 94 1,087 199 2,106 115 30 535 77 1,338 

Med NSC/ Mod 270 1 18 15 6 122 162 87 902 178 1,867 118 29 510 72 1,288 

POR NSC/ Mod 270 2 18 17 7 133 156 82 888 171 1,749 118 29 510 77 1,289 

-

500 

1,000 

1,500 

2,000 

2,500 

Figure 23:  Count of Prosecutions by Cutter Type, by Mission – Comparison Group B
 

Table 28: Change in Prosecutions by Cutter Type, by Mission – Comparison Group B
 

Type Mission POR 
Min NSC/ Mod 

270 (CFS-4) 

% 

Diff 

Med NSC/ Mod 

270 (CFS-5) 

% 

Diff 

POR NSC/ Mod 

270 (CFS-6) 

% 

Diff 

WHEC 

AMIO 3 1 -82% 1 -62% 2 -29% 

Drug 25 4 -83% 18 -27% 18 -25% 

LMR 14 14 -1% 15 6% 17 19% 

GLE 8 0 

-

100% 6 -21% 7 -13% 

LEGIT 158 1 -99% 122 -23% 133 -16% 

Total 208 20 -91% 162 -22% 177 -15% 

TOI % 24% 93% 25% 25% 

WMEC 

AMIO 103 185 80% 162 58% 156 52% 

Drug 66 94 43% 87 32% 82 24% 

LMR 1,022 1,087 6% 902 -12% 888 -13% 

GLE 160 199 25% 178 11% 171 7% 

LEGIT 1,660 2,106 27% 1,867 13% 1,749 5% 

Total 3,010 3,672 22% 3,197 6% 3,045 1% 

TOI % 45% 43% 42% 43% 

WPB 

AMIO 118 115 -3% 118 0% 118 0% 

Drug 29 30 7% 29 2% 29 0% 

LMR 510 535 5% 510 0% 510 0% 

GLE 79 77 -3% 72 -9% 77 -3% 

LEGIT 1,316 1,338 2% 1,288 -2% 1,289 -2% 

Total 2,052 2,095 2% 2,017 -2% 2,022 -1% 

TOI % 36% 36% 36% 36% 
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3.3.2.3 Comparison Group C 

This Comparison Group includes the collection of systems driven by WMEC adjustments to the 

number of WMSM/ OPCs versus the alternative LCS-1s.  In these systems, operational 

effectiveness differences in the replacement of select WMSM/ OPCs with the LCS-1 platform 

are explored.  The LCS-1s are only assigned to JIATF South Drug patrols. These excursions 

were executed for the Southeast Region only. These modeled systems are compared against the 

POR Baseline System. 

The Total Ownership Cost (TOC) associated with this additional class of major cutters will 

significantly exceed that of the POR System. Supplemental training for crews, different 

operating and maintenance costs, and additional logistics infrastructure will impact the annual 

operating budget of the service.  The additional class of major cutter, making a total of three (3), 

will increase the workload associated with operational employment of the asset as well as the 

logistics support required to maintain readiness. 

Significant system differences include: 

Note:  Only the Southeast Region is investigated for Comparison Group C. 

Min LCS System (Excursion 7): 

○ Three (3) WMSM/ OPCs exchanged for three (3) LCS-1s. 

Med LCS System (Excursion 8): 

○ Six (6) WMSM/ OPCs exchanged for six (6) LCS-1s. 

Max LCS System (Excursion 9): 

○ Nine (9) WMSM/ OPCs exchanged for nine (9) LCS-1s. 

The significant differences between the WMSM/ OPC and LCS-1 assets include: 

Speed profiles – The LCS-1 has significantly higher intercept speed compared to the
 
WMSM/ OPC.
 

Embarked aircraft and small boat launch/ recovery limits – The LCS-1 has reduced capability 

compared to the WMSM/ OPC. 

Endurance – The LCS-1 has a 50% shorter operating range compared to the WMSM/ OPC. 

Patrol break (BSF/ BSL) frequency – The increased frequency of the LCS-1 (BSF every 5 

days vs. every 14 days for the WMSM/ OPC) significantly reduces the effective presence of 

the LCS-1. 

System Performance 

The differences in system performance for the Min NSC/ Mod 270, Med NSC/ Mod 270, and 

POR NSC/ Mod 270 Systems compared to the POR Baseline System modeled performance are a 

result of the collection of capability and capacity changes implemented.  System-level 

conclusions include: 

The achieved levels of system operational effectiveness are the result of constrained resource 

allocation decisions that are primarily sensitive: 
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○	 At the system level, to the quantity of assets, schedule (availability), assignments (patrol 

areas), asset coordination (communications and C2 relationships), and patrol tactics. 

○	 At the asset level, primarily to stability (small boat and helicopter launch limits), 

sustained speed, and endurance.
 

Modeled operational effectiveness result differences are generally negligible in primary 

mission areas (SAR, PWCS, AMIO, and Drug) across the systems, with the exception of: 

○	 A decrease in Drug Removal Cocaine across the systems is attributed to the shift from 

OPC to LCS-1 assets, resulting in a decreased availability to proactively patrol and 

respond to Drug events. 

The results of selected measures for the Min LCS, Med LCS, and Max LCS Systems against the 

POR System are provided in Table 29:  Significant Measures, Southeast Region – 
Comparison Group C. 

Table 29:  Significant Measures, Southeast Region – Comparison Group C 

Measure Title
+ 

POR 
Min LCS 

(CFS-7) 

% 

Diff 

Med LCS 

(CFS-8) 

% 

Diff 

Max LCS 

(CFS-9) 

% 

Diff 

% Lives Saved 92% 92% 0% 92% 0% 92% 0% 

% Property Saved 94% 94% 0% 95% 0% 94% 0% 

Fatalities* 170 165 3% 162 5% 169 1% 

Maritime Migrant Interdiction Rate 12% 12% -4% 12% -1% 12% -5% 

Drug Removal Cocaine 10% 9% -6% 9% -4% 8% -17% 

LMR Foreign Encroachment – Intercept 57% 56% -2% 56% -2% 56% -3% 

LMR Intercepts 66% 68% 3% 67% 1% 67% 1% 

LMR Boarding Rate – High Threat 3% 3% 0% 3% -4% 3% -5% 

National Defense Response 100% 100% 0% 100% 0% 100% 0% 

MARSEC 1 – Fill Rate 67% 67% 0% 67% 0% 67% 0% 

PWCS Intelligence Driven Security 

Boarding Rate 83% 83% 0% 82% -2% 78% -6% 

Notes:
 
+ - Measures are as defined in the MSMP V2.1 Ch-1, Table E.8-1: Measures for Operational Effectiveness
 
Scenario Evaluation.
 
* - Decreasing values indicate performance improvement. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Consolidated Results 

The results of the consolidation of performance results by strategic goal and mission for the Min 

LCS, Med LCS, and Max LCS against the POR are provided in Table 30:  Consolidated 

Operational Effectiveness Comparison – Group C. 
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Table 30:  Consolidated Operational Effectiveness Comparison – Group C 

Strategic Goal SE SE SE

Mission Min LCS Med LCS Max LCS

Maritime Safety . . .

SAR . . .

IIP    

Maritime Security . . .

GLE . . .

AMIO . . .

DRUG . . .

LMR (EEZ) . . .

PWCS . . .

Protection of Natural Resources . . .

LMR (Domestic) . . .

FVI . . .

LZE . . .

MARPOL . . .

National Defense + + +

National Defense . . .

TSC + + +

NDAD/MDA . . .

NDAD . . .

MDA . . .

Expected w/o LC 

Demand Level

Expected w/o LC 

Demand Level

Expected w/o LC 

Demand Level

Significant differences include: 

Min LCS (Excursion 7), Med LCS (Excursion 8), and Max LCS (Excursion 9) 

Performance across all missions is similar to Baseline System, with the exception of an increase 

in National Defense performance.  This increase is attributed to SRR aircraft having decreased 

patrol time associated with the shift from OPC to LCS-1 assets, and increased availability for 

TSC exercises. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

The results of comparing each of the excursions to POR Baseline System for each performance 

measure are shown in Table 31:  Model Results Comparison – Group C. The entries in this 

table are mean values and are color-coded to indicate the degree of variation from the baseline, 

using the approach described in Appendix B:  Modeling Overview. Analysis is provided for 

the Southeast Region, as it is the only region in the comparison group. 
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Table 31:  Model Results Comparison – Group C 

Measure Title POR Min LCS Med LCS Max LCS MEASURES KEY

% Lives Saved 92% 92% 92% 92%

% Property Saved 94% 94% 95% 94% Indicates a major 

Fatalities 170 165 162 169 (1) mission in this region

Response Time - Distress 91% 92% 92% 92%

Datum Time 76% 78% 78% 77% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 5% 6% 5% Indicates a limited

GLE Response - Ship Operations 6% 5% 5% 5% mission in this region

GLE Response - Nation 6% 5% 5% 5%

GLE Intercepts 39% 39% 39% 39%  (1) Indicates measures that 

AMIO POD 52% 52% 52% 52% decreases as performance

Maritime Migrant Interdiction Rate 12% 12% 12% 12% improves

AMIO TOI Intercepts 33% 33% 33% 32%

AMIO Event Interdiction 15% 14% 14% 14% > 2 standard deviations

AMIO SAR 42% 42% 42% 41%

Drug POD 29% 29% 28% 28% > 1 standard deviation

Drug Intercepts 18% 18% 18% 17%

Drug Interdictions 8% 8% 8% 7% Within 1 standard deviation

Cocaine Seized 10% 9% 9% 8%

Marijuana Seized 11% 10% 10% 9% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 80% 80% 80% 79% < 2 standard deviations

LMR Foreign Encroachment – Intercept 57% 56% 56% 56%

LMR POD - High Threat 78% 77% 76% 76%

LMR POD – Low  Threat 61% 63% 62% 62%

LMR Intercepts 66% 68% 67% 67%

LMR Boarding Rate – High Threat 3% 3% 3% 3%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 98% 98% 98% 98%

LMR Compliance Rate – Low  Threat 48% 46% 46% 48%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 82% 87% 87% 87%

MARSEC 1 -- Fill Rate 67% 67% 67% 67%

MARSEC 2&3 -- Response Rate 68% 67% 67% 68%

MARSEC 2&3 -- Fill Rate 84% 82% 82% 83%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 96% 97% 95% 96%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 98% 97% 96% 98%

PWCS Intelligence Driven Security Boarding Rate 83% 83% 82% 78%

Security Boarding Rate 84% 84% 84% 84%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 2% 2% 2% 2%

LZE Surveillance 2% 2% 2% 2%

LZE Spill Detection

MARPOL Event Detection 67% 67% 66% 75%

MARPOL Event Response 66% 66% 66% 67%

MARPOL Response Time 0.7 0.7 0.8 0.7

NDAD Response – Hours – Rotary 97% 97% 96% 97%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 97% 97% 96% 97%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 100% 100% 100% 100%

AOR Aw areness - Detection 70% 70% 70% 70%

AOR Aw areness - Classif ication 69% 69% 69% 69%

AOR Aw areness - Identif ication 53% 53% 53% 53%

AOR Coverage – Areas – High Threat 85% 81% 80% 78%

AOR Coverage – Areas – Low  Threat 26% 26% 26% 27%

AOR Coverage – Times – High Threat 27% 26% 25% 25%

AOR Coverage – Times – Low  Threat 7% 7% 7% 8%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 72% 73% 73%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 15% 16% 16% 16%

Asset Aw areness Plots – TOI 69% 69% 69% 69%

Drug Intelligence 4% 4% 4% 4%

AMIO Intelligence 12% 12% 12% 11%

LMR Intelligence Foreign 9% 7% 7% 7%

LMR Intelligence Domestic 3% 3% 3% 3%

PWCS Intelligence 84% 84% 84% 84%

> 2 Standard Deviations 0 1 1

> 1 Standard Deviation 3 3 3

Within 1 Standard Deviation 68 67 65

< 1 Standard Deviation 2 1 2

< 2 Standard Deviation 0 1 2

SE

EWO
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Significant System Performance Contributors 

Asset quantities and capabilities impact the system’s potential to engage multiple AORs and/ or 

TOIs simultaneously.  The significant differences that contribute to system performance in this 

group include: 

General 

The LCS-1 reduced fuel endurance and more frequent BSF frequency (every 5 days versus 

every 14 days for the WMSM/ OPC) reduces the amount of time the asset can spend in the 

patrol area (effective presence). Additionally, the reduced operating capability (aircraft and 

boat launch/ recovery limits) of the LCS-1 impacts potential mission execution contribution. 

Allocation of assets to homeport facilities and the patrol areas available for assignment 

impact the potential contribution of the assets investigated.  An increase in the quantity of 

WMEC type assets in Key West, FL, in the Med LCS System (Excursion 8) results in minor 

improvements in the WMEC asset type contributions attributed to reduced transit time to/ 

from assigned patrol areas. 

The LCS-1 has reduced applicability, compared to the ORD OPC, to support the multi-

mission aspect of Coast Guard missions. 

Min LCS (Excursion 7) 

Availability of Assets 

○	 In the WMEC type, three (3) WMSM/ OPCs exchanged for three (3) LCS-1s.  This 

creates a 12% LCS-1 mix in the system-wide WMEC type and a 25% LCS-1 mix to the 

WMEC types homeported in the Southeast Region. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Decreasing effective presence associated with the LCS-1 mix. 

Med LCS (Excursion 8) 

Availability of Assets 

○	 In the WMEC type, six (6) WMSM/ OPCs exchanged for six (6) LCS-1s. This creates a 

24% LCS-1 mix in the system-wide WMEC type and a 50% LCS-1 mix to the WMEC 

types homeported in the Southeast Region. 

CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Decreasing effective presence associated with the LCS-1 mix. 

Max LCS (Excursion 9) 

Availability of Assets 

○	 In the WMEC type, nine (9) WMSM/ OPCs exchanged for nine (9) LCS-1s.  This creates 

a 36% LCS-1 mix in the system-wide WMEC type and a 75% LCS-1 mix to the WMEC 

types homeported in the Southeast Region. 
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CONOPS for Asset Employment 

○	 Defense Operations requirements consume multiple WMSL/ NSCs. 

○	 Decreasing effective presence associated with the LCS-1 mix. 

Asset Contribution 

Quantity of DCI 

The detection, classification, and identification (DCI) of vessels – operational information – 

allows the system to assign surface assets to prosecute vessel traffic.  Operational information is 

dependent on surveillance capability and capacity of the system and contributing assets; surface 

assets have minimal potential to influence operational information due to their limited sensor 

range.  Graphical representation is provided in Figure 24 through Figure 26, with tabular 

presentation in Table 32 and Table 33. 

Note:  DCI executed by aircraft deployed to and operating from a cutter is attributed to that 

cutter for reporting purposes. Only the Southeast Region was investigated for this Comparison 

Group. 

General Observations: 

○	 The systems have the same CONOPS and basic asset laydown.  The system variations are 

within the WMEC type and are around the percentage of LCS-1 assets versus the 

WMSM/ OPC assets.  Figure 26:  Quantity of DCI by WMEC Class – Comparison 

Group C illustrates the decreasing capability to contribute to DCI by the WMEC type as 

the LCS-1 percent mix is increased. 

Min LCS (Excursion 7): The modeled system differences implemented resulted in a minor 

to negligible decrease to DCI of targets by the overall system compared to the POR System. 

Med LCS (Excursion 8): The modeled system differences implemented resulted in a 

negligible decrease to DCI of targets by the overall system compared to the POR System. 

Max LCS (Excursion 9): The modeled system differences implemented resulted in a minor 

to negligible increase to DCI of targets by the overall system compared to the POR System. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities. 
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Sum of Detections Sum of Classifications Sum of Identifications

POR 140,460 128,441 65,520 

Min LCS 137,723 126,639 64,982 

Med LCS 138,371 127,094 65,366 

Max LCS 141,839 130,425 66,028 

-

20,000 

40,000 

60,000 

80,000 

100,000 

120,000 

140,000 
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Figure 24 Total Quantity of DCI – Comparison Group C
 

Table 32: Change in Total DCI – Comparison Group C
 

DCI POR 
Min LCS 

(CFS-7) 

% 

Difference 

Med 

LCS 

(CFS-8) 

% 

Difference 

Max 

LCS 

(CFS-9) 

% 

Difference 

Detections 140,460 137,723 -2% 138,371 -1% 141,839 1% 

Classifications 128,441 126,639 -1% 127,094 -1% 130,425 2% 

Identifications 65,520 64,982 -1% 65,366 0% 66,028 1% 
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Sum of Detections Sum of Classifications Sum of Identifications Sum of Detections Sum of Classifications Sum of Identifications

WHEC WMEC

POR 969 800 592 25,587 22,114 17,212

Min LCS 1,044 878 611 22,535 20,130 16,888

Med LCS 1,126 938 629 22,061 19,721 16,532

Max LCS 1,232 1,023 674 20,627 18,263 14,985
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Figure 25:  Quantity of DCI by Cutter Type – Comparison Group C
 

Table 33:  Change in DCI by Cutter Type – Comparison Group C
 

Modeled 

Type 
Data POR 

Min LCS 

(CFS-7) 
% Diff 

Med LCS 

(CFS-8) 
% Diff 

Max LCS 

(CFS-9) 
% Diff 

Detections 969 1,044 8% 1,126 16% 1,232 27% 

WHEC Classifications 800 878 10% 938 17% 1,023 28% 

Identifications 592 611 3% 629 6% 674 14% 

Detections 25,587 22,535 -12% 22,061 -14% 20,627 -19% 

WMEC Classifications 22,114 20,130 -9% 19,721 -11% 18,263 -17% 

Identifications 17,212 16,888 -2% 16,532 -4% 14,985 -13% 
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POR Min LCS Med LCS Max LCS POR Min LCS Med LCS Max LCS POR Min LCS Med LCS Max LCS

Sum of Detections Sum of Classifications Sum of Identifications

LCS 482 2,661 4,043 377 2,223 3,420 241 1,560 2,534

OPC 25,587 22,052 19,400 16,585 22,114 19,753 17,498 14,843 17,212 16,647 14,971 12,451
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20,000
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30,000

Figure 26:  Quantity of DCI by WMEC Class – Comparison Group C 

Quantity of Electronic Identifications 

An attribute of the CFS Systems includes C4ISR systems to improve the quantity and quality of 

target information, managed through the TMS, available to the system.  EIDs are discrete 

modeled events that make additional, specific information on selected targets available to assets.  

The assets use this information to update and prioritize their local target list for subsequent 

operational activities.  Analysis of EID data provides visibility into individual C4ISR system 

contributions to the COP.  The EIDs and their corresponding C4ISR contributions are shown in 

Figure 27 through Figure 30. Note:  Modeled asset types, defined in Table 5:  Asset Types and 

Classes for Modeled Fleet Mixes, are used in charts, graphs, and tables for consistency of 

presentation. 

Figure 27:  Count of C4ISR Contributions to EID by System – Comparison Group C 

presents total EID quantities and individual C4ISR system EID quantities by each modeled 

system. 

Figure 28:  Count of C4ISR Contributions to EID by Cutter Type – Comparison Group 

C presents the same EID data broken down by major cutter type.  Note:  Rotary-wing aircraft 

(H-60, H-65, and UAS-CB) are not EID capable assets. 

Figure 29:  Percentage of C4ISR Contributions to EID by System – Comparison Group 
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C presents the percentage of EIDs provided by each C4ISR system for each modeled system. 

Figure 30:  Count of EID and C4ISR Overlaps by System – Comparison Group C 

presents the count of EIDs by C4ISR system and the overlaps between C4ISR contributors. 
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POR Min LCS Med LCS Max LCS

POR Min LCS Med LCS Max LCS

Sum of EID 86,168 86,394 87,197 86,916

Sum of AIS 82,881 83,123 83,953 83,660

Sum of VMS 54,681 54,909 55,039 54,999

Sum of ESM 6,312 6,026 6,232 6,468

Figure 27:  Count of C4ISR Contributions to EID by System – Comparison Group C 
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WHEC WMEC

WHEC WMEC

POR 242 9,042

Min LCS 243 8,614

Med LCS 240 8,423

Max LCS 238 7,759

Figure 28:  Count of C4ISR Contributions to EID by Cutter Type – Comparison Group C 
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POR Min LCS Med LCS Max LCS

AIS 96% 96% 96% 96%

VMS 63% 64% 63% 63%

ESM 7% 7% 7% 7%

Figure 29:  Percentage of C4ISR Contributions to EID by System – Comparison Group C 
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0
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70,000

80,000

90,000

POR Min LCS Med LCS Max LCS

Sum of EID 86,168 86,394 87,197 86,916

Sum of AIS-VMS 53,452 53,687 53,831 53,759

Sum of AIS-ESM 4,003 3,733 3,947 4,138

Sum of ESM-VMS 2 2 2 3

Sum of AIS-ESM-VMS 124 121 124 156

Figure 30:  Count of EID and C4ISR Overlaps by System – Comparison Group C 

Assessment Results 

The DCI of vessels – operational information – allows the system to assign surface assets to 

prosecute vessel traffic.  Operational information is dependent on surveillance capability and 

capacity of the system and contributing assets; surface assets have minimal potential to influence 

operational information due to their limited sensor range. Note: Only the Southeast Region was 

investigated for this Comparison Group. 

General Observations: 

○	 Changes to system availability are the primary contributor to the differences in 

operational information.
 

○	 The percentage of EIDs provided by the C4ISR capability is generally uniform between 

the systems. 

Min LCS (Excursion 7): The modeled system differences implemented resulted in a 

negligible increase of EIDs over POR that translates to negligible decreases in identification 

of targets by the overall system. 

Med LCS (Excursion 8): The modeled system differences implemented resulted in a minor 

increase (1%) of EIDs over POR that translates into negligible decrease in identification of 

targets by the overall system.  This is attributed to the increased number of LCS-1 in the 

WMEC type contributing to the EID volume but the decrease in effective presence 

preventing the translation into DCI. 
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Max LCS (Excursion 9): The modeled system differences implemented resulted in a 

negligible increase of EIDs over POR that translates into a negligible increase in 

identification of targets by the overall system. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 

Quantity of Prosecutions 

Prosecutions are directly influenced by the quantity and quality of operational information – the 

DCI of vessels – available to prosecution-capable assets.  Prosecution is dependent on asset 

capability, capacity, and assignment of the contributing assets.  Assets are only able to 

successfully prosecute targets when they are assigned to operating areas with high potential for 

DCI and intercept of identified TOIs.  Graphical representation is provided in Figure 31 through 

Figure 33, with tabular presentation in Table 34 and Table 35. Note: Only the Southeast 

Region was investigated for this Comparison Group. 

General Observations: 

○	 The changes to prosecutions are primarily driven by changes to the major cutters 

(WMSM/ OPCs and LCS-1s).
 

○	 The systems have the same CONOPS and basic asset laydown.  The system variations are 

within the WMEC type and are around the percentage of LCS-1 versus the WMSM/ 

OPC. Figure 33:  Quantity of Prosecutions by WMEC Class – Comparison Group C 

illustrates the decreasing capability to contribute to prosecutions by the WMEC type as 

the LCS-1 percent mix is increased. 

 The LCS-1 reduced fuel endurance and more frequent BSF frequency (every 5 days 

versus every 14 days for the WMSM/ OPC) reduces the amount of time the asset can 

spend in the patrol area (effective presence). 

 The LCS-1 reduced operating capability (aircraft and boat launch/ recovery limits) 

impacts potential mission execution contribution. 

Min LCS (Excursion 7): The modeled system differences resulted in a moderate (-7%) 

decrease in prosecutions of targets by the overall system compared to the POR.  The decrease 

is attributed to the three (3) LCS-1s exchanged for WMSM/ OPCs. 

Med LCS (Excursion 8): The modeled system differences resulted in a minor (-5%) 

decrease in prosecutions of targets by the overall system compared to the POR.  The decrease 

is attributed to the six (6) LCS-1s exchanged for WMSM/ OPCs.  The improvement over the 

Min LCS model is attributed increased quantity of WMEC type assets in Key West, FL, 

reducing transit time to/ from assigned patrol areas. 

Max LCS (Excursion 9): The modeled system differences resulted in a moderate (-10%) 

decrease in prosecutions of targets by the overall system compared to the POR.  The decrease 

is attributed to the nine (9) LCS-1s exchanged for WMSM/ OPCs. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 
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Total

POR 3,485

Min LCS 3,232

Med LCS 3,303

Max LCS 3,121

0

1,000

2,000

3,000

4,000

Figure 31:  Total Quantity of Prosecutions – Comparison Group C
 

Table 34: Change in Total Prosecutions – Comparison Group C
 

POR 

Min 

LCS 

(CFS-7) 

% Diff 

Med 

LCS 

(CFS-8) 

% Diff 

Max 

LCS 

(CFS-9) 

% Diff 

Prosecutions 3,485 3,232 -7% 3,303 -5% 3,121 -10% 
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WHEC WMEC

POR 136 1,659

Min LCS 138 1,451

Med LCS 142 1,478

Max LCS 143 1,299
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Figure 32:  Quantity of Prosecutions by Surface Asset Type – Comparison Group C
 

Table 35: Change in Prosecutions by Surface Asset Type – Comparison Group C
 

Type POR 
Min LCS 

(CFS-7) 
% Diff 

Med LCS 

(CFS-8) 
% Diff 

Max LCS 

(CFS-9) 
% Diff 

WHEC 136 138 1% 142 5% 143 6% 

WMEC 1,659 1,451 -13% 1,478 -11% 1,299 -22% 

3 May 2011 87 



   

   

 

 

   

 

     

 

 

    

   

    

  

  

      

  

   

 

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

POR Min LCS Med LCS Max LCS

LCS 96 384 571

OPC 1,659 1,355 1,093 728
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Figure 33:  Quantity of Prosecutions by WMEC Class – Comparison Group C 

Quality of Prosecutions 

This analysis reviewed the prosecutions, represented by boardings of targets, to assess the impact 

of system adjustments on the types and numbers of targets boarded.  Graphic presentations of the 

data showing the impact of the adjustments on the quality of targets prosecuted by target mission 

and surface asset type are presented in Figure 34 and Figure 35, with tabular presentation in 

Table 36 and Table 37. 

The quality of DCI – operational information – allows the system to focus prosecutions 

(boardings) on TOIs and reduce the diversion to legitimate (non-violator) vessel traffic.  Surface 

asset contribution to effective system prosecution activity is driven by the quality of operational 

information provided by surface and air assets.  Improved operational information typically 

produces increased engagement of violator targets and less engagement of legitimate (non

violator) targets. Note: Only the Southeast Region was investigated for this Comparison Group. 

General Observations: 

○	 The decreased capability of the LCS-1s results in a minor decrease in the ration of TOI 

prosecutions to legitimate prosecutions. 
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Min LCS (Excursion 7): 

○	 Mission-related results include: 

 No change in AMIO target prosecutions 

 Moderate decrease (-7%) in Drug target prosecutions. 

 Significant decrease (-23%) in LMR prosecutions. 

 Minor decrease (-2%) in GLE prosecutions. 

 The 4% decrease in LEGIT shows a slight decrease in prosecution quality compared 

with the 7% total prosecution decrease. 

○	 Asset type results include: 

 WHEC: No change in the quality of prosecutions; 13% of boardings are TOIs for 

POR and the Min LCS System.  Negligible increase (1%) in the quantity of 

prosecutions. 

 WMEC: Moderate decrease in the quality of prosecutions; 33% of boardings are 

TOIs for POR, while 27% of boardings are TOIs for the Min LCS System.  

Significant decrease (-13%) in the quantity of prosecutions attributed to the addition 

of the LCS-1 into the WMEC class mix; three (3) LCS-1s were exchanged for three 

(3) OPCs.  Negligible decrease for AMIO and GLE.  Significant decreases for Drug 

(-15%) and LMR (-49%) prosecutions. 

Med LCS (Excursion 8): 

○	 Mission-related results include: 

 Minor decrease in AMIO (-2%) and Drug (-3%) target prosecutions. 

 Significant decrease (-17%) in LMR prosecutions. 

 No change in GLE prosecutions. 

 The 3% decrease in LEGIT is shows a slight decrease in prosecution quality
 
compared with the 5% total prosecution decrease.
 

○	 Asset type results include: 

 WHEC: No change in the quality of prosecutions; 13% of boardings are TOIs for 

POR and the Med LCS System.  Minor increase (5%) in the quantity of prosecutions 

attributed to the increased opportunity for WHEC target engagement due to the 

reduced effective presence of the WMECs. 

 WMEC: Minor decrease in the quality of prosecutions; 33% of boardings are TOIs 

for POR, while 29% of boardings are TOIs for the Med LCS System.  Significant 

decrease (-11%) in the quantity of prosecutions attributed to the addition of the LCS

1 into the WMEC class mix; six (6) LCS-1s were exchanged for six (6) OPCs.  Minor 

increase (2%) in GLE prosecutions.  Moderate decrease (-8%) in AMIO prosecutions.  

Significant decreases in Drug (-13%) and LMR (-39%) prosecutions. 

Max LCS (Excursion 9): 

○	 Mission-related results include: 

 Moderate decrease in AMIO (-7%) and Drug (-7%) prosecutions. 

 Significant decrease (-32%) in LMR target prosecutions. 

 Minor decrease (-3%) in GLE prosecutions. 

 The 6% decrease in LEGIT shows a slight decrease in prosecution quality compared 
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with the 10% total prosecution decrease. 

○	 Asset type results include: 

 WHEC: Similar quality of prosecutions; 13% of boardings are TOIs for POR and 

12% of boardings are TOIs for the Max LCS System.  Moderate (6%) increase in the 

quantity of prosecutions attributed to the increased opportunity for WHEC target 

engagement due to the reduced effective presence of the WMECs. 

 WMEC: Minor decrease in the quality of prosecutions; 33% of boardings are TOIs 

for POR, while 24% of boardings are TOIs for the Max LCS System.  Significant 

decrease (-22%) in the quantity of prosecutions attributed to the addition of the LCS

1 into the WMEC class mix; nine (9) LCS-1s were exchanged for nine (9) OPCs.  

LMR showing the largest decrease (-66%).  Significant decreases for Drug (-22%) 

and AMIO (-21%) prosecutions. Minor decrease (-2%) in GLE prosecution. 

The modeled results are consistent with the expected results given the specified inputs of assets 

and capabilities and Modeled CONOPS differences. 

AMIO Drug LMR GLE LEGIT

POR 228 95 598 173 2,391

Min LCS 228 88 461 169 2,285

Med LCS 224 92 494 173 2,319

Max LCS 212 88 405 168 2,248

0
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1,000

1,500

2,000

2,500

3,000

Figure 34:  Count of Prosecutions by Mission – Comparison Group C 
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Table 36: Change in Prosecutions by Mission – Comparison Group C 

Mission POR 
Min LCS 

(CFS-7) 
% Diff 

Med LCS 

(CFS-8) 
% Diff 

Max LCS 

(CFS-9) 
% Diff 

AMIO 228 228 0% 224 -2% 212 -7% 

Drug 95 88 -7% 92 -3% 88 -7% 

LMR 598 461 -23% 494 -17% 405 -32% 

GLE 173 169 -2% 173 0% 168 -3% 

LEGIT 2,391 2,285 -4% 2,319 -3% 2,248 -6% 

Total 3,485 3,232 -7% 3,303 -5% 3,121 -10% 

TOI % 31% 29% 30% 28% 

Drug GLE LEGIT AMIO Drug LMR GLE LEGIT

WHEC WMEC

POR 12 5 118 99 54 303 96 1,106 

Min LCS 12 6 119 99 46 155 95 1,057 

Med LCS 13 6 123 91 47 186 99 1,055 

Max LCS 12 6 126 79 42 102 95 982 

-
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800 

1,000 

1,200 

Figure 35:  Count of Prosecutions by Cutter Type, by Mission – Comparison Group C 
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Table 37: Change in Prosecutions by Cutter Type, by Mission – Comparison Group C 

Modeled 

Type 
Mission POR 

Min LCS 

(CFS-7) 
% Diff 

Med LCS 

(CFS-8) 
% Diff 

Max LCS 

(CFS-9) 
% Diff 

WHEC 

Drug 12 12 -3% 13 2% 12 -6% 

GLE 5 6 17% 6 12% 6 12% 

LEGIT 118 119 1% 123 4% 126 7% 

WHEC Total 136 138 1% 142 5% 143 6% 

TOI % 13% 13% 13% 12% 

WMEC 

AMIO 99 99 -1% 91 -8% 79 -21% 

Drug 54 46 -15% 47 -13% 42 -22% 

LMR 303 155 -49% 186 -39% 102 -66% 

GLE 96 95 -1% 99 2% 95 -2% 

LEGIT 1,106 1,057 -4% 1,055 -5% 982 -11% 

WMEC Total 1,659 1,451 -13% 1,478 -11% 1,299 -22% 

TOI % 33% 27% 29% 24% 
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4. CONCLUSIONS 

The DHS Multi-Mission Cutter Fleet Study Systems modeled results represent projected 

performance based on the following factors and data: 

Regional levels of demands for service as specified in the MSMP. 

Deepwater and other selected asset capabilities as specified in the MSMP and modified by 

the Experimental Design Document. 

Deepwater and other selected asset laydown and availability as specified in the Modeled 

CONOPS and modified by the Experimental Design Document.
 

Deepwater-associated CONOPS and Concept of Logistics (CONLOG) as specified in the 

Modeled CONOPS and modified by the Experimental Design Document.
 

The modeled scenarios as described in the MSMP have been faithfully implemented in the 

CGMOES, including demands for service, geography and weather, and the system asset 

laydowns. 

The DHS Multi-Mission Cutter Fleet Study Systems modeled results: 

Are consistent with the scope and scale of the adjustments implemented for each system. 

Reflect performance differences proportional to the scope and scale of the system 

adjustments/ changes implemented.
 

Are valid for use by DHS and Coast Guard CFS stakeholders, consistent with the intended 

application of the CGMOES as provided in the Accreditation Memo of March 27, 2009. 

The modeled operational effectiveness results from the CGMOES represent only the selected 

assets’ contribution to the overall performance of the missions associated with the Deepwater 

environment.  The modeled performance, as measured against the measures specified in the 

MSMP V2.1 Ch-1, is used to assess the relative performance differences between the systems 

and assets modeled when compared to the selected Baseline System. 

4.1 System Performance 

4.1.1 General 

The achieved levels of system operational effectiveness are the result of constrained resource 

allocation decisions that are primarily sensitive: 

At the system level, to the quantity of assets, schedule (availability), assignments (patrol 

areas), asset coordination (communications and C2 relationships), and patrol tactics. 

At the asset level, primarily to sensor performance, stability (small boat and helicopter 

launch limits), sustained speed, and endurance. 

Significant findings and conclusions across the modeled systems include: 

The total quantity of major cutters significantly impacts mission performance. 

○	 The distribution between modeled quantity of NSCs and OPCs influences performance 

within a fixed total major cutter quantity but does not influence performance as much as 

the total quantity of major cutters employed (Comparison Group A). 
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○	 The significant increase in the quantity of major cutters through acquisition/ employment 

of a reduced capability/ lower cost OPC (Mod 270) creates both increases and decreases 

in modeled mission performance (Comparison Group B): 

 Decreased LMR mission performance in the Northeast Region is attributed to adverse 

winter weather conditions which exceed the Mod 270 capability for launch/ recovery 

of small boats and aircraft. 

 Increased AMIO and Drug mission performance in the Southeast and Western 

Regions is attributed to relatively mild weather conditions – which do not exceed the 

Mod 270 capability for launch/ recovery of small boats and aircraft – prevalent in 

primary operating areas and assignment of additional capacity to the Drug mission.  A 

significant amount of overlap in Drug and AMIO operating areas in the Southeast and 

Western Regions contributes to the performance increases indicated. 

 Decreased LMR mission performance in the Alaska Region is attributed to adverse 

weather conditions and extended transit distances which exceed the Mod 270 

capabilities. 

The reduced quantity of NSCs investigated in Comparison Groups A and B has potential to: 

○	 Negatively impact the Coast Guard’s standing national security responsibilities (Defense 
Operations requirements for NOC-compliant major cutters). 

○	 Reduce the Coast Guard’s flexibility to respond to national contingencies requiring the 

NSC’s unique characteristics. This includes the NSC being the only cutter capable of 

operating in a CBR-contaminated environment. 

In the modeled systems, adjustment of selected major cutter key operating characteristics 

impacts mission performance: 

○	 Sea state launch limits impact the ability to launch and recover embarked small boats and 

aircraft and therefore the cutter’s ability to prosecute TOIs and extend its tactical 

surveillance range.  Decreasing launch limits negatively impacts mission performance in 

regions/ operating areas where inclement weather conditions are prevalent.  For example, 

decreased launch limits for Mod 270s patrolling in the Alaska Region significantly 

decreased the quantity of prosecutions and negatively impacted mission performance 

(Comparison Group B). 

○	 Increased Intercept Speed, as with the LCS-1, has negligible impact on mission 

performance in the Southeast Region when armed interdiction helicopters are deployed to 

and employed by major cutters (Comparison Group C). 

○	 Reduced operating range that drives an increased patrol break frequency (e.g., Brief 

Stops for Fuel/ Logistics) reduces the effective presence (time on-station) of major 

cutters.  For example, the LCS-1’s reduced operating range (approximately 50% of the 

ORD OPC) caused an increased patrol break frequency (every 5 days versus every 15 

days for the ORD OPC) and reduced Drug mission performance in the Southeast Region 

(Comparison Group C). 

○	 Patrol duration and patrol break frequency impact major cutter effective presence.  The 

NSC’s longer patrol duration (90 days versus 60) and decreased patrol break frequency 

(every 21 days versus every 14 days) provides increased effective presence compared to 

the OPC or Mod 270 (Comparison Groups A and B). 
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4.1.2 Comparison Group Summaries 

Comparison Group A: Alternative Fleet Mixes 

This Comparison Group includes the collection of systems driven by adjustments to the number 

of WMSL/ NSC cutters acquired.  In these systems, acquisition costs for the WMSL/ NSC are 

reallocated to maximize the number of WMSM/ OPCs acquired (with any remaining funding 

used to purchase WPC/ FRCs).  Additional OPCs are assigned to areas in accordance with the 

priorities in the Modeled CONOPS and assignment considerations identified.  To be consistent 

with current Coast Guard commitments, this comparison group includes an additional 125 days 

of National Security Cutter (NSC) Defense Operations mission support that was not 

implemented for the POR System.  These systems are compared against the POR Baseline 

System. 

Modeled operational effectiveness results at the system level include: 

Maritime Safety (SAR): Negligible differences across all systems. 

Maritime Security: 

○	 For Min NSC: Moderate increases in Drug, LMR Domestic, and PWCS attributed to the 

increase in major cutter availability (DAFHP) and a small shift of major cutters to 

southern homeports (removing two [2] NSCs from Portsmouth and adding one [1] OPC 

each to Charleston and Key West).  A minor decrease in MARSEC 1 is attributed to 

reallocation of rotary-wing aircraft to major cutters assigned other proactive missions, 

reducing the availability for PWCS activity. 

○	 For Med NSC: A minor decrease in Drug and MARSEC 1 occurred.  For Drug, the 

capability reduction of one (1) WMSL/ NSC is greater than the capability addition of one 

(1) WMSM/ OPC.  For MARSEC 1, this is attributed to reallocation of rotary-wing 

aircraft to major cutters assigned other proactive missions, reducing the availability for 

PWCS activity. 

○	 For Max NSC: Minor decreases in Drug, PWCS, and MARSEC 1 occurred as a result 

of a reduction in DAFHP. 

Protection of Natural Resources: Negligible differences across all systems, except: 

○	 For Max NSC: Minor decreases in LMR Domestic occurred as a result of a reduction in 

DAFHP. 

Negligible differences between the systems were indicated in the National Defense and Non-

Deepwater Aviation Demand (NDAD) assessment areas. 

The significant differences that contribute to system performance include: 

Adjustments to the quantity of assets impacted the DAFHP: 

○	 For Min NSC: An increase in major cutters and WPC/ FRCs provided an additional 330 

DAFHP. 

○	 For Max NSC: A decrease of 195 DAFHP impacted operational effectiveness. 

When allocating resources, effective presence goals were set equivalent to POR performance.  

Asset capacity was then assigned to mission priorities in accordance with the Modeled 

CONOPS. 
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○	 For Min NSC: A net increase in major cutters provided increased effective presence. 

○	 For Med NSC and Max NSC: Additional WPC/ FRCs provided more capacity to 

increase effective presence. 

Comparison Group B:  Alternative OPC (Modernized 270) 

This Comparison Group includes the collection of systems driven by adjustments to the number 

of WMSL/ NSC cutters acquired and replacement of the ORD OPC with an alternative OPC of 

lesser capability and cost (Modernized version of the 270' WMEC [Mod 270], with reduced 

speed and sea state operating parameters).  In these systems, acquisition costs for the WMSL/ 

NSC are reallocated to maximize the number of Mod 270s acquired (with any remaining funding 

used to purchase WPC/ FRCs).  To be consistent with current Coast Guard commitments, this 

comparison group includes an additional 125 days of National Security Cutter (NSC) Defense 

Operations mission support that was not implemented for the POR System.  These systems are 

compared against the POR Baseline System. 

A lower acquisition cost permits significantly larger quantities of cutters to be acquired within 

the same budget.  This results in a range of 27% to 39% increase in operational availability 

(DAFHP) of major cutters.  The Total Ownership Cost (TOC) associated with this increased 

quantity of cutters will significantly exceed that of the POR System. Additional crews to man 

the cutters along with increased operating and maintenance costs will impact the annual 

operating budget of the service. 

The use of projected effective presence to inform the allocation of increased major cutter 

capacity caused operational effort to be focused in the Southeast and Western Regions. The 

regional mission priorities focused this operational effort on the Drug and AMIO missions. 

There is a significant amount of overlap in the Drug and AMIO operating areas in the Western 

Region, which contributes to the performance differences indicated. 

Environmental conditions, specifically significant wave height, impact the ability of the reduced 

capability Modernized 270 to contribute to system performance. 

Inclement weather throughout the Northeast Region that exceeds the Mod 270 capability for 

launch/ recovery of small boats and aircraft impacts operations during the winter months; this 

is manifested through reduced TOI prosecutions, primarily LMR TOIs. 

The Southeast and Western Regions are less influenced by inclement weather in primary 

mission operating areas.  Where weather is a factor, it is typically only an impact during the 

winter months.  This is manifested through increased TOI prosecutions, but not in proportion 

to the increase in operational capacity. 

Inclement weather throughout the Alaska Region that exceeds the Mod 270 capability for 

launch/ recovery of small boats and aircraft impacts operations; this is especially amplified 

during the winter months. This is manifested through reduced TOI prosecutions, primarily 

LMR TOIs. 

Modeled operational effectiveness results at the system level include: 

Maritime Safety (SAR): Negligible differences across all systems. 

Maritime Security: 
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○	 For Min NSC/ Mod 270: Significant performance increases in the Southeast and 

Western Regions. These changes are attributed to increased WMEC availability (39% 

increase in DAFHP). 

○	 For Med NSC/ Mod 270: Significant performance increases in the Western Region.  

This change is attributed to increased WMEC availability (33% increase in DAFHP). 

○	 For POR NSC/ Mod 270: Significant performance increases in the Western Region.  

This change is attributed to increased WMEC availability (27% increase in DAFHP). 

Protection of Natural Resources:  Negligible differences across all systems. 

National Defense:  Variable differences across all systems. 

○	 For Min NSC/ Mod 270: The Northeast Region decrease is attributed to selected assets 

being unavailable for TSC events due to increased proactive mission activity and strict 

application of CONLOG constraints. 

○	 For Med NSC/ Mod 270: Performance is similar to the Baseline System. 

○	 For POR NSC/ Mod 270: The Northeast Region decrease is attributed to selected assets 

being unavailable for TSC events due to increased proactive mission activity and strict 

application of CONLOG constraints. 

NDAD/ MDA:  Variable differences across all systems. 

○	 For Min NSC/ Mod 270: 

 The Western Region increase is attributed to increased WMEC type asset availability 

– quantity and operational time – to contribute to tactical surveillance. 

 The Alaska Region decrease is attributed to the shift from WMSM/ OPC to 

Modernized 270 cutters with decreased capability – aircraft launch limits – that 

impacted the system’s contribution to tactical surveillance. 

○	 For Med NSC/ Mod 270: The Alaska Region decrease is attributed to the shift from 

WMSM/ OPC to Modernized 270 cutters with decreased capability – aircraft launch 

limits – which impacted the system’s contribution to tactical surveillance. 

○	 For POR NSC/ Mod 270: 

 The Western Region decrease is attributed to the modified major cutter and deployed 

aircraft (SRR) allocations combined with increased activity in higher priority Drug, 

AMIO, and LMR missions. 

 The Alaska Region decrease is attributed to the shift from WMSM/ OPC to 

Modernized 270 cutters with decreased capability – aircraft launch limits – which 

impacted the system’s contribution to tactical surveillance. 

The significant differences that contribute to system performance include: 

Availability of Assets: 

○	 Increased the total quantity of surface assets (e.g., major cutters), significantly increasing 

the total amount of operational availability. 

○	 Increased quantity of SRR aircraft, increasing the time the SRR assets are available for 

deployment on major cutters. 

CONOPS for Asset Employment:  The reduced capabilities associated with the Modernized 

270 significantly impacted the assets’ ability to contribute to mission effectiveness. 
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○	 This was especially evident in those regions with inclement weather that exceeds the 

Modernized 270 operating parameters. 

○	 This reduced capability was offset in those regions where a significant increase in the 

quantity of assets was available for operational tasking. 

Comparison Group C: LCS-1 Mixes 

This Comparison Group includes the collection of systems driven by WMEC adjustments to the 

number of WMSM/ OPCs versus the alternative LCS-1s.  In these systems, operational 

effectiveness differences in the replacement of select WMSM/ OPCs with the LCS-1 platform 

are explored.  The LCS-1s are only assigned to JIATF South Drug patrols.  These excursions 

were executed for the Southeast Region only.  These modeled systems are compared against the 

POR Baseline System. 

The Total Ownership Cost (TOC) associated with this additional class of major cutters will 

significantly exceed that of the POR System. Supplemental training for crews, different 

operating and maintenance costs, and additional logistics infrastructure will impact the annual 

operating budget of the service.  The additional class of major cutter, making a total of three (3), 

will increase the workload associated with operational employment of the asset as well as the 

logistics support required to maintain readiness. 

Results from exercising of these systems reflect the following: 

Maritime Safety (SAR) performance is similar to the Baseline System. 

Maritime Security performance is similar to the Baseline System. 

○	 Minor decreases in Drug seizures are attributed to the shift from OPC to LCS-1 assets, 

resulting in a decreased availability to proactively patrol and respond to Drug events. 

Protection of Natural Resources performance is similar to the Baseline System. 

National Defense performance is improved compared to the Baseline System.  Improvements 

are attributed to SRR aircraft having decreased patrol time associated with the shift from 

OPC to LCS-1 assets, and increased availability for TSC exercises. 

NDAD/ MDA performance is similar to the Baseline System. 

The significant differences that contribute to system performance include: 

Reduction in asset capability; cutter boat and aircraft launch limits. 

Inability of the LCS-1 to remain in the patrol area for an extended period of time due to 

increased patrol break/ logistics requirements frequency. 

4.2 Recommendations for Additional Investigation 

In the process of designing the experiment to assess the modeled operational effectiveness of the 

DHS Multi-Mission Cutter Fleet Study Systems; implementing the assets, facilities, and 

CONOPS for the simulation; and assessing the results of the experiment, several topics were 

identified that warrant consideration for additional investigation.  These topics include: 

In each comparison group, the major cutter mixes were determined based on the acquisition 

cost per platform known at the time of experiment design. These costs were the major driver 
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for the quantities of major cutters in each force mix.  As new or refined cost information 

becomes available for major cutter classes that meaningfully adjust the overall platform 

counts and fleet composition, updating and/ or validating modeled fleet mixes should be 

considered. 

The modeling results for Comparison Group B demonstrated significant operational 

effectiveness deltas in major cutter classes by mission and region/ operating area.  These 

differences were influenced by the match of cutter class capability to the challenges of the 

operating environment (weather and geographic challenges) and the mission demand 

characteristics. 

○	 The operating environment, the geography associated with the operating area (transit 

distances and logistics facility availability) and the prevalent weather conditions, is 

relatively consistent and predictable. 

○	 Coast Guard mission requirements and priorities, along with the associated capability and 

tactics to address them, are dynamic and responsive to global and national mandates, 

policies, and other geopolitical conditions. 

○	 Major cutters typically have an extended operational life (e.g., 40+ years) that likely span 

significant changes in mission requirements and priorities. 

Recognizing these evolving mission and operating conditions, it is important for the major 

cutter fleet to have built in capability to adapt.  In collaboration with the Coast Guard: 

○	 Investigate implications of the findings from the supplemental Coast Guard Operating 

Area Analysis Report, which highlights weather and geographic challenges, on 

alternative fleet mixes. 

○	 Based on this investigation, conduct a set of modeling excursions for selected fleet mixes 

to demonstrate impacts on fleet performance across a range of potential future mission 

requirements (e.g., Evergreen scenarios). 
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APPENDIX A. GLOSSARY AND REFERENCES 

A.1 Glossary of Acronyms and Terms 

Term Definition 

AIS Automatic Identification System 

AMIO Alien Migrant Interdiction Operations 

AOR Area of Responsibility 

C4ISR Command, Control, Communications, Computer, Intelligence, 

Surveillance, and Reconnaissance 

CBR Chemical, Biological, and Radiological 

CFS Cutter Fleet Study (short for “DHS Multi-Mission Cutter Fleet Study”) 

CG-771 U.S. Coast Guard Office of Requirements and Analysis 

CG-926 U.S. Coast Guard Office of Research Development Test and Evaluation 

CGMOES Coast Guard Maritime Operational Effectiveness Simulation; extension of 

the DMOES 

CONLOG Concept of Logistics 

CONOPS Concept of Operations 

COP Common Operating Picture 

CPB Patrol Boat Coastal 

CSCO Coastal Sea Control Operations 

DAFHP Days Away from Homeport 

DCI Detection, Classification, and Identification; elements of the Operational 

Spectrum (SDCIP) 

DDAS Days Deployed Aboard Ship 

DHS Department of Homeland Security 

DMOES Deepwater Maritime Operational Effectiveness Simulation; predecessor to 

the CGMOES 

Drug Drug Interdiction 

EASTPAC Eastern Pacific 

EEZ Exclusive Economic Zone 

EID Electronic Identification 
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Term Definition 

ESM/ SEI Electronic Support Measures/ Specific Emitter Identification 

EWO Expected Demand without Lesser Contingencies (demand level) 

FBO Fully Built Out 

FDEC Flight Deck Equipped Cutter 

FMA Fleet Mix Analysis 

FOL Forward Operating Location 

FRC Fast Response Cutter; also referred to as WPC 

FVI Foreign Vessel Inspection 

FW Fixed-wing 

GAO Government Accountability Office 

GDO General Defense Operations 

GLE General Law Enforcement 

HAEUAV High Altitude Endurance Unmanned Aerial Vehicle 

ICGS Integrated Coast Guard Systems 

IDS Integrated Deepwater System 

IIP International Ice Patrol 

LMR Living Marine Resources 

LRC Long Range Cutter 

LRI Long Range Interceptor 

LRS Long Range Surveillance (aircraft) 

LZE Lightering Zone Enforcement 

MarOpsSim Maritime Operations Simulation 

MARPOL Maritime Pollution Enforcement and Response 

MARSEC Maritime Security 

MBL Maritime Boundary Line 

MDA Maritime Domain Awareness 
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Term Definition 

MERO Marine Environmental Response Operations 

MIO Maritime Interception Operations 

MPA Maritime Patrol Aircraft 

MPP Mission Performance Plan 

MRC Medium Range Cutter 

MRR Medium Range Recovery (aircraft) 

MRS Medium Range Surveillance (aircraft) 

MSMP Deepwater Modeling and Simulation Master Plan 

NDAD Non-Deepwater Aviation Demand
 

NOC Naval Operational Capabilities
 

NSC National Security Cutter; also referred to as the WMSL
 

OOH Out-of-Hemisphere
 

OPC Offshore Patrol Cutter; also referred to as the WMSM
 

OpEff Operational Effectiveness
 

OpHours Operating Hours
 

PA&E Program Analysis and Evaluation
 

PB Patrol Boat
 

PFH Programmed Flight Hours
 

PGA Performance Gap Analysis
 

POD Probability of Detection
 

POR Program of Record
 

POSD Port Operations, Security, and Defense
 

PWCS Ports, Waterways, and Coastal Security
 

RW Rotary-wing
 

RWAI Rotary-Wing Air Intercept
 

SAR Search and Rescue
 

SDCIP Operational Spectrum (Surveil, Detect, Classify, Identify, Prosecute)
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Term Definition 

SRC Short Range Cutter 

SRR Short Range Recovery (aircraft) 

SUAV Strategic Unmanned Aerial Vehicle 

TMS Track Management System 

TOI Target of Interest (specified by MSMP) 

TSC Theater Security Cooperation 

TUAV Tactical Unmanned Aerial Vehicle 

UAS Unmanned Aerial System 

UAS-CB Unmanned Aerial System – Cutter Based 

UAS-LB Unmanned Aerial System – Land Based 

V&V Validation and Verification 

VMS Vessel Monitoring System 

VUAV Vertical Takeoff/Landing Unmanned Aerial Vehicle 

VV&A Verification, Validation, and Accreditation 

WHEC High Endurance Cutter 

WLB Seagoing Buoy Tender 

WMEC Medium Endurance Cutter 

WMSL Maritime Security Cutter, Large 

WMSM Maritime Security Cutter, Medium 

WPB Maritime Patrol Boat 

WPC Patrol Coastal; also referred to as the FRC 
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APPENDIX B. MODELING OVERVIEW 

The Coast Guard Maritime Operational Effectiveness Simulation (CGMOES) is a campaign-

level multi-mission maritime simulation, implemented with the Maritime Operations Simulation 

(MarOpsSim) tool.  The MarOpsSim tool provides the capability to model the core functionality 

for all maritime operations conducted by the Coast Guard.  The implementation of CGMOES, 

executed in MarOpsSim, is a system of systems, campaign-level model. 

CGMOES scenarios are appropriate for assessing the operational effectiveness of deepwater and 

other selected assets with associated Modeled Concept of Operations (CONOPS) in any of the 

five modeled regions at all applicable demand levels. 

CGMOES is appropriate for the comparison of modeled systems that implement the Deepwater 

Modeled CONOPS applied to the Deepwater Modeling and Simulation Master Plan (MSMP) 

demands. 

B.1 Modeling Overview 

As shown in Figure B-1:  CGMOES Modeling Overview, the required inputs that make up the 

CGMOES model executed in MarOpsSim include: 

The demands for Coast Guard services that generate the targets of interest (TOIs), mission 

events, legitimate maritime traffic, and the geography/ environmental conditions that exist in 

each region. 

○	 Geography includes land areas, ports used for refueling and reprovisioning, homeports of 

modeled assets, and Areas of Responsibility (AORs) such as operations areas and threat 

areas described in the MSMP. 

○	 Environmental data is captured from National Oceanic and Atmospheric Administration 

(NOAA) weather data buoys and ocean weather stations in the Deepwater AOR. 

The implementation of Modeled CONOPS for scheduling and deploying modeled assets to 

surveil, detect, classify, identify, and prosecute mission TOIs and events. 

The description of modeled assets and facilities in terms of their capabilities and locations. 

○	 The capabilities of the assets being assessed are input in terms of their operational and 

performance characteristics, such as speed, endurance, fuel consumption, hoist capacity, 

and deployable boats, as well as their ability to carry out operations in varying sea states 

and weather conditions. 

○	 Command, Control, Communications, Computer, Intelligence, Surveillance, and 

Reconnaissance (C4ISR) capabilities, including communication equipment and sensors, 

are specified in terms of certain parameters specific to the sensor or equipment. 
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DMOES 

MarOpsSim 

Performance 
Measure 
Outputs 

Assets/Facilities 
Capabilities 

Modeled 
CONOPS Mission 

Demands, 
Environment 

CGMOES

Figure B-1:  CGMOES Modeling Overview 

Three levels of demand for Coast Guard services (minimal, expected, and surge) are defined in 

the MSMP for each region.  These demands were based on an analysis of historical data, 

operational assessments, and projections of threats based on intelligence summaries, interagency 

reports, and other external sources, as well as inputs from the Coast Guard Mission-Program 

Managers. 

Missions are executed against these demands in the following ways: 

Search and Rescue (SAR), as a primary mission in all regions, is addressed through the 

assignment of assets to high readiness standby status that respond primarily to SAR cases. 

Primary Law Enforcement (LE) missions and International Ice Patrol (IIP) are addressed by 

planning and executing proactive patrol operations.  

Secondary missions are addressed on a reactive-response basis by diverting available 

patrolling assets or calling on available in-port assets as described in the Modeled CONOPS. 

National Defense missions are scheduled for exercises during peacetime.  Available assets in 

port or patrolling assets are diverted to respond to unplanned contingency operations – Lesser 

Contingency (LC) or Major War (MW) operations – as described in the Modeled CONOPS. 

The Modeled CONOPS specifies operational principles and policies that are applied to the force 

mix used to prosecute missions.  Also modeled are the C4ISR equipment and systems deployed 

on deepwater assets and at shore-based facilities.  As shown in Figure B-2:  System Concept, 

the CONOPS describes how, where, when, and under what conditions these assets and 

capabilities are employed to address the demands for Coast Guard services.  The Modeled 

CONOPS includes the operational impacts of Concept of Logistics (CONLOG) constraints; e.g., 

Days Away from Homeport (DAFHP) and Programmed Flight Hours (PFH) limits.  There is a 

strong, direct relationship between the Modeled CONOPS for deepwater assets and capabilities 

and the modeled system operational effectiveness. 

The Modeled CONOPS addresses operational utilization of the modeled assets: 

Availability (Schedules) specifies when assets are available for operations, taking into 

account that not all assets are available for operations at all times. 
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Assignment (Patrol Areas and Threat Areas) specifies where assets are applied to effectively 

address demands that are often mission and asset specific and may overlap. 

Execution (Tactics) specifies how missions are executed, including patrol patterns, decision 

logic, and standard speeds and altitudes. 

Operational effectiveness reflects the assessment of performance measures resulting from the 

application of system capabilities in accordance with the CONOPS against the specified 

demands for service. 

MSMP

Demand for

Services (Events,

Flows)

Why?

Execution

(Tactics)

How?

Assignment

(Patrol Areas,

Threat Areas)

Where?

Availability

(Schedules)

When?

CONOPS

System

Capabilities

(Assets,

Architectures,

Technologies)

What?

System

Performance

Specification

(Requirements)

System Concept

MSMP

Operational

Effectiveness

(Performance

Targets &

Measures)

How Well?

CONLOG

Figure B-2:  System Concept 

B.1.1 Model Input Summary 

Mission/ Operational Planning Guidance (MPG/ OPG) is used to allocate resource assignment 

between LE and PWCS missions.  The allocation of scheduled effort is specified in the Modeled 

CONOPS, which was derived from the FY07 Mission Planning Guidance. Modeled operational 

effectiveness results are based on schedules that were developed consistent with this guidance 

and the baseline model implementation. 

The achieved levels of operational effectiveness are the result of constrained resource allocation 

decisions that are primarily sensitive at the system level to the quantity of assets, schedule 

(availability), assignments (patrol areas), asset coordination (communications and C2 

relationships), and patrol tactics.  At the asset level, the operational effectiveness is primarily 

sensitive to sensor performance, stability (small boat and helicopter launch limits), sustained 

speed, and endurance. 

Modeled operational effectiveness results are impacted across all measured areas by the 

constrained availability of operational assets.  Strict implementation of CONLOG constraints in 

the modeled operations heightens the impact of these constraints when compared to real-world 

results, where operational commanders exercise significant command discretion to maximize 

operational results. 
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B.1.2 Deepwater versus Non-Deepwater Contributions 

Deepwater assets are a subset of all Coast Guard assets.  The modeled operational effectiveness 

results from CGMOES represent only the Deepwater contribution to the overall performance of 

the missions by all Coast Guard assets (inland and coastal, as well as deepwater).  When 

comparing the modeled operational effectiveness results with real-world performance 

information, differences in performance contributions should be resolved.  Non-Deepwater 

Aviation Demand (NDAD) mission execution is treated as a secondary priority mission for asset 

allocation in all regions to accommodate the Coast Guard aviation requirements outside the 

scope of the Deepwater mission demands.  The intent is to ensure that fulfillment of the non-

Deepwater responsibilities of the Coast Guard will be serviced by the assets acquired through the 

Deepwater Acquisition Program. 

B.1.3 Deepwater Contributions to Selected Measures 

Modeled Deepwater contribution to operational effectiveness for the following selected measures 

has been calculated for the baseline and each excursion by combining all data for all regions for 

the EWO demand level to provide Coast Guard-wide performance: 

SAR:  % Lives Saved, % Property Saved, and Fatalities 

AMIO: Maritime Migrant Interdiction Rate 

Drug: Cocaine Removed 

LMR: Foreign Fishing Vessel Encroachment – Intercepts and Boarding Rate – High Threat 

PWCS: MARSEC 1 – Fill Rate and PWCS Intel Driven Security Boarding Rate 

National Defense Response: GDO, MIO, POSD, and MERO 

For assessment of the Deepwater contribution to operational effectiveness, National Defense 

mission demands include the aggregated response to General Defense Operations (GDO); 

Maritime Interception Operations (MIO); Port Operations, Security, and Defense (POSD); and 

Marine Environmental Response Operations (MERO) demands.  Demands are characterized as 

requests for specific force packages to support exercises, combatant commander commitments, 

Lesser Contingency (LC) operations, and Major War (MW) operations. 

For operational effectiveness assessment purposes, it is necessary to consolidate the results in a 

meaningful way without sacrificing the contribution provided by each of the performance 

measures. 

Weightings are used to express the relative significance of each performance measure within a 

mission.  These weights are used to mathematically consolidate the operational effectiveness 

results for all performance measures in a mission into a single value for the mission.  Relative 

priorities among missions vary by region.  A high-priority mission in one region may be of lesser 

importance in another.  Weightings are also used to express the relative importance of missions 

within a region.  These weights are used to mathematically consolidate the operational 

effectiveness results for all performance measures in a mission into a single value for the 

mission. 
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B.1.4 Outputs and Post-Processing 

MarOpsSim is an event-driven simulation tool and environment.  CGMOES is an application 

model defined for execution by the MarOpsSim tool and environment.  The generated data 

output from CGMOES is based on region, demand level, and replication.  Output data is 

generated by MarOpsSim in the form of lines of raw data, which are recorded to an output 

database each time an event is generated.  Reports of events include who, what, when, and where 

type data. 

“What” type data includes events such as a contact detected, a boarding, or a hoax incident. 

“When” type data indicates the hour the event occurred within a one-year period (or 

replication). 

“Who” and “where” type data are included in the raw data output when this information is 

important to the event.  “Who” indicates the assets involved; “where” indicates the operating 

area. 

In the real world, the precise quantities, characteristics, and behaviors of targets of interest are 

not known with certainty.  Program targets and measures are based on the best available 

information, which may be estimates, such as quantities of drugs being smuggled.  As a discrete-

event simulation, CGMOES, as executed in MarOpsSim, has access to MSMP-specified 

information on demands and operations modeled in order to calculate performance measures.  

The following sections describe the post-processing of CGMOES output data to calculate 

statistically valid results. 

Post-processing of CGMOES output data is required to produce performance measures.  As 

shown in Figure B-3:  Modeling Results Post-Processing, this is accomplished by converting 

the raw data into the components that make up the numerator and denominator of each 

performance measure.  The computations needed to produce the measures from the components 

are shown in Table E.8-1: Measures for Operational Effectiveness Scenario Evaluation in 

the MSMP.  Once the performance measures are determined for each replication, the statistics, 

including the maximum, minimum, mean, and standard deviation, are calculated from multiple 

replications.  The performance measures in the form of statistical results are then exported to a 

spreadsheet for documenting the modeled system operational effectiveness. 

Fifty-seven of the 61 performance measures specified in the MSMP are measured and reported 

as percentages, where the number of successful event prosecutions is compared with a known 

denominator generated by MarOpsSim.  The remainder – SAR Fatalities, FVI Delay Time, 

MARPOL Response Time, and MDA Alternative Communications – are reported as whole 

numbers. 
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Raw data from the MarOpsSim

Model is generated based on

region, demand level, and

iteration.

MarOpsSim Results
Performance Measures

Components
Performance Measures

Performance Measures

Statistics

Performance Measures

Results

Modeling Results Post-Processing

Raw data is converted to the

components that make up the

numerator and denominator of

the performance measures.

Components are used to

generate the performance

measures for each iteration.

Mean, STDV, Min, and Max statistics

are generated from performance

measures calculated for multiple

iterations.

MOS Results

Access data base

OEI Data

 Access data base

OEI Data

 Access data base

OEI Data

 Access data base

Statistics are exported to an Excel

spreadsheet

OEI Results

Excel Spreadsheet

Figure B-3:  Modeling Results Post-Processing 

B.1.5 Methodology for Consolidation of Performance Measures 

There are 61 performance measures as described in the MSMP V2.1 Ch-1.  These measures are 

applicable in all four geographic regions, except International Ice Patrol (IIP), which applies to 

the Northeast Region only; AMIO SAR, which applies to the Southeast and Western Regions 

only; and Heroin Removal, which applies to the Western Region only.  A complete set of results 

contains statistical values – minimum, maximum, mean, and standard deviation – for each 

modeling run.  For operational effectiveness assessment purposes, it is necessary to consolidate 

the results in a meaningful way without sacrificing the contribution provided by each 

performance measure.  This section describes the methodology developed to consolidate the 

detailed regional modeling results. 

In order to assess the operational effectiveness for each mission, it is necessary to consolidate 

results for performance measures that are related but differ in units and significance.  Table B-1:  

Performance Measure Significance Categories and Weights shows the three significance 

categories and their associated weightings used to express the relative significance of each 

performance measure within a mission.  These weights are used to mathematically consolidate 

the operational effectiveness results for all performance measures in a mission into a single value 

for the mission.  The category for each performance measure is the same across all regions. 

Table B-1:  Performance Measure Significance Categories and Weights 

Significance Category Weight 

Critical (C) 3 

Essential (E) 2 

Important (I) 1 
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The relative priorities among missions vary by region.  A high-priority mission in one region 

may be of lesser importance in another.  Table B-2:  Regional Mission Priorities and Weights 

shows the three priority levels and associated weightings used to express the relative importance 

of missions within a region.  These weights are used to mathematically consolidate the mission 

values by strategic goal. 

Table B-2:  Regional Mission Priorities and Weights 

Mission Priority Weight Color 

Major (M) 3 Dark Blue 

Significant (S) 2 Light Blue 

Limited (L) 1 White 

Not applicable (N) 

Table B-3:  Performance Measure Categories and Regional Mission Priorities lists 

performance measures grouped by mission along with the corresponding significance category 

and regional mission priority. 

Table B-3:  Performance Measure Categories and Regional Mission Priorities 

Mission 

Performance Measure 
Category 

Mission Priority 

NE SE WE AK 

SAR M M M M 

% Lives Saved C 

% Property Saved E 

Fatalities C 

Response Time – Distress E 

Datum Time E 

IIP M N N N 

LAKI Error C 

LAKI Accuracy E 

GLE L S L L 

GLE Response – Individual, Ship Operations & Nation E 

GLE Intercepts E 

AMIO S M M L 

AMIO POD C 

Maritime Migrant Interdiction Rate C 

AMIO TOI Intercepts C 

AMIO Event Interdiction E 

AMIO SAR E 

Drug S M M L 

Drug POD C 

Drug Intercepts C 

Drug Interdictions C 

Cocaine Removed E 

Marijuana Removed E 

Heroin Removed E 
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Mission 

Performance Measure 
Category 

Mission Priority 

NE SE WE AK 

LMR (EEZ) M S M M 

LMR (Foreign) Encroachment – POD C 

LMR (Foreign) Encroachment – Intercept E 

LMR (Domestic) M S S M 

LMR POD – High & Low Threat C 

LMR Intercepts C 

LMR Boarding Rate – High & Low Threat E 

LMR Compliance Rate – High & Low Threat E 

National Defense S S S S 

National Defense Response E 

National Defense Fill Rate C 

TSC S S S S 

TSC Response E 

TSC Fill Rate C 

PWCS M M M M 

MARSEC 1 – Fill Rate C 

MARSEC 2 & 3 – Response & Fill Rates C 

NSSE Response & Fill Rate C 

Inland Security Event Response & Fill Rate C 

Intelligence-Driven Security Boarding Rate C 

Security Boarding Rate C 

FVI L L L L 

FVI Boarding C 

FVI Delay Time E 

LZE L L L L 

LZE Inspections E 

LZE Surveillance E 

LZE Spill Detection C 

MARPOL S S S S 

MARPOL Event Detection & Response C 

MARPOL Response Time E 

NDAD S S S S 

NDAD Response – Hours – Rotary, Fixed & Heavy Lift C 

NDAD Response – Sorties – Rotary, Fixed & Heavy Lift C 

MDA S S S S 

AOR Awareness – Detection, Classification & Identification E 

AOR Coverage – Areas – High & Low Threat C 

AOR Coverage – Times – High & Low Threat C 

Communications Failures I 

Alternative Communications I 

Communications Interoperability – Coast Guard & External E 

Asset Awareness Plots – Friendly & TOI C 

Drug Intelligence I 

AMIO Intelligence I 

LMR Intelligence Foreign I 

LMR Intelligence Domestic I 

PWCS Intelligence I 
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Consolidation of Measures by Mission 

To consolidate performance measures by mission, each measure is first compared with the 

associated Baseline measure value.  The standard deviation of the performance measure is used 

to delineate five levels of variance from the Baseline measure value, as shown in Table B-4:  

Performance Measure Comparison Categories and Values. 

Table B-4:  Performance Measure Comparison Categories and Values 

Indicator Color Description Value 

+ + Dark Green Two or more standard deviations above the Baseline System 5 

+ Light Green One but less than two standard deviations above the Baseline System 4 

. White Within one standard deviation of the Baseline System 3 

- Light Gray One but less than two standard deviations below the Baseline System 2 

- - Dark Gray More than two standard deviations below the Baseline System 1 

For each mission in each region, the performance measure significance categories and weights 

shown in Table B-1: Performance Measure Significance Categories and Weights and Table 

B-3:  Performance Measure Categories and Regional Mission Priorities are applied to the 

performance measure comparison values within a mission to compute a weighted average of all 

performance measures for each mission. 

The following presents an example of how the weights are applied based on the following 

notional data for the AMIO mission in the Northeast Region for the minimal demand level. 

M EWO E S

Measure Title Target 12/31/2002 12/31/2002 12/31/2002 12/31/2002

AMIO POD > 40% 60% 70% 70% 61%

Maritime Migrant Interdiction Rate > 87% 1% 0% 0% 2%

AMIO TOI Intercepts > 40% 19% 12% 12% 13%

AMIO Event Interdiction > 40% 1% 1% 1% 1%

AMIO SAR > 90%

NE

Performance Measure Comparison Value Significance Weight Weighted Value 

AMIO POD . (3) C (3) 9 

Maritime Migrant 

Interdiction Rate - - (1) C (3) 3 

AMIO TOI Intercept . (3) C (3) 9 

AMIO Event Interdiction - - (1) E (2) 2 

AMIO SAR N/A 

Total 11 23 
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The weighted average is 23/11 = 2.09, which is rounded to the nearest integer, 2, for 

consolidation.  Table B-5:  Mission and Strategic Goal Categories indicates this is a “-” 

category for the AMIO mission in the Northeast Region for the minimal demand. 

Table B-5: Mission and Strategic Goal Categories 

Rounded Weighted Average Category Color 

5 + + Dark Green 

4 + Light Green 

3 . White 

2 - Light Gray 

1 - - Dark Gray 

Consolidation of Missions by Strategic Goal 

Related missions are grouped by strategic goals.  Consolidating missions by strategic goal is 

conducted in much the same way as consolidating performance measures by mission.  The 

priorities of Table B-3:  Performance Measure Categories and Regional Mission Priorities 

and the weights of Table B-2:  Regional Mission Priorities and Weights are applied to the 

mission categories from the previous section to compute a weighted average for each strategic 

goal within each region and for each demand level. 

The following is an example of consolidating mission ratings to produce a category based on 

notional data for the strategic goal Protection of Natural Resources for the Northeast Region, 

minimal demand level. 

Strategic Goal

Mission NE SE WE AK

Protection of Natural Resources + - . -
LMR (Domestic) + + - . -

FVI . . . -

LZE - - - -

MARPOL + . . .

Minimal Demand Level

Mission Mission Category Priority Weight Weighted Value 

LMR (Domestic) ++ (5) M (3) 15 

FVI .(3) L (1) 3 

LZE - (2) L (1) 2 

MARPOL + (4) S (2) 8 

Total 7 28 

The weighted average is 28/7 = 4.00, which is rounded to the nearest integer, 4, for 

consolidation.  Table B-5:  Mission and Strategic Goal Categories indicates this is a “+” 

category. 
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Coast Guard-Wide Measures 

Coast Guard-wide measures are those Operational Effectiveness Indicators that are considered 

Coast Guard-wide. These measures, provided in Table B-6:  Coast Guard-Wide Measures, are 

calculated from the summation of measure components across the modeled regions. 

Table B-6:  Coast Guard-Wide Measures 

Strategic Goal/ 

Assessment Area 
Measure Definition 

Maritime Safety 

% Lives Saved 

% Property Saved 

Fatalities 

# of lives saved / (# of lives saved + lives lost 

after Coast Guard notification) 

Value of property loss prevented / (property loss 

prevented + value of property lost) 

# of lives lost 

Maritime Security 

Maritime Migrant Interdiction 

Rate 

Drug Removal – Cocaine 

LMR (Foreign) Encroachment 

– Intercept 

MARSEC-1 Fill Rate 

PWCS Intel Driven Security 

Boarding Rate 

# of migrants via maritime routes interdicted/ # of 

migrants bound for U.S. via maritime routes 

(Amount of cocaine seized [tons] + turnbacks + 

jettison) / Total amount of cocaine flow through 

AOR 

# of LMR foreign encroachments intercepted / # 

of LMR foreign TOI encroachments 

Total # of appropriate cutter days deployed or 

sorties flown for MARSEC 1 / Total # of 

requested cutter days or sorties 

# of vessels with PWCS intelligence boarded / # 

of intelligence driven security boardings required 

Protection of 

Natural Resources 

LMR Intercepts – High Threat 

LMR Boarding Rate – High 

Threat 

# of LMR TOIs with Coast Guard on-scene 

presence in high threat areas / # of LMR TOIs in 

high threat areas 

# of LMR boardings in LMR high threat areas / # 

of LMR events in high threat areas 

National Defense 
National Defense Response # of Coast Guard National Defense responses / # of 

National Defense requests 

NDAD/ MDA NDAD Response – Sorties # of NDAD sorties flown / # of sorties requested 

Supplemental Analyses of Asset Contribution 

Supplemental analyses of asset contribution to Operational Spectrum execution may be 

conducted for primary proactive missions in the applicable regions.  The asset contribution 

analyses are conducted to provide additional insight into the impacts of the system changes on 

execution of the Operational Spectrum.  Asset Contribution analyses typically include: 

Quantity of detections, classifications, and identifications (DCI). An assessment of the 

counts of detections, classifications, and identifications (including electronic identification) – 

operational information – by the modeled systems.  Assesses the capability of the system to 

detect targets and process through classification and identification stages to support surface 

asset prosecutions. 
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Quantity of Electronic Identifications (EIDs). An assessment of the counts of electronic 

identifications by the modeled systems. 

Quantity of prosecutions. An assessment of the counts of targets that are prosecuted in the 

primary mission areas of AMIO, Drug, LMR, and GLE, which is directly supported by the 

quantity and quality of detections, classifications, and identifications. Legitimate (LEGIT) 

vessels boarded are also included for comparative purposes. 

Quality of prosecutions. An assessment of the types of targets that are prosecuted, which is 

also directly supported by the quantity and quality of DCI. The primary mission areas of 

AMIO, Drug, LMR, and GLE as well as Legitimate (LEGIT) vessels boarded are included 

for comparative purposes. 

3 May 2011 B-12 



   

   

 

 

   

  

  

  

 

  

   

  

 

 

 

    

   

   

     

      

   

      

  

       

        

      

       

 

     

    

     

   

  

     

 

  

   

 

   

   

                                                 

 
        

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

APPENDIX C. MODEL DEVELOPMENT AND IMPLEMENTATION 

This appendix presents the scope of the modeling execution and the changes to the excursions 

implemented to develop the models and the description of the Operational Spectrum (SDCIP) 

process used for supplemental analysis. 

C.1 Scope of the Modeling Runs 

C.1.1 CFS Systems 

The CGMOES POR System Model developed under a previous task order
8 

was used as the 

baseline for development for the DHS CFS System simulations.  Modeling runs executed for this 

assessment were based on electronic modeling data and other source information, as described in 

Table C-1:  Scope of CGMOES Modeling Runs. 

Table C-1:  Scope of CGMOES Modeling Runs 

Source Documents / Information Applicable Version 

Modeled Concept of Operations 

(CONOPS), FBO Addendum Ch-1 

17 April 2008; with adjustments as specified in the Experimental 

Design Document and including previous CG sponsor approved 

adjustments to the FBO Baseline 

MSMP Version 2.1 Ch-1; 17 April 2008 

Electronic Modeling Data 

Consistent w/ MSMP V2.1 Ch-1 & associated Modeled CONOPS and 

derived from ICGS-provided EMD dated 21 May 2003; with 

adjustments as specified in the Experimental Design Document and 

including previous Coast Guard sponsor approved adjustments to the 

FBO Baseline 

Parent Models (Baseline for Development) POR, M3870 

Scope of Modeling Runs 

Regions All, including International (unless specified otherwise) 

Demand Levels EWO 

Time Period One Full Year 

Replications 30 (unless specified otherwise) 

C.1.2 Models Lineage 

The POR Baseline System Model was derived from the MSMP V2.1 VV&A FBO Model, 

developed under a previous task order, which has been accredited.  New simulations were 

executed as shown in Table C-2:  Simulation Identification. These unique identifiers are 

provided to document the development history of these models.  All models are traceable to the 

POR Model as required in the Experimental Design Document. 

8 
The POR System was developed during the Coast Guard Fleet Mix Analysis. 
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Table C-2:  Simulation Identification 

Model Description 
Parent 

Model 
Model ID Sim ID 

Program of Record 

(POR) 
M3800 M3870 S3880 

Min NSC (CFS-1) M3879 M4319 S4300/ S4324 

Med NSC (CFS-2) M4281 M4309 S4318 

Max NSC (CFS-3) M4309 M4325 S4342 

Min NSC/ Mod 270 

(CFS-4) 
M4281 M4394 S4403 

Med NSC/ Mod 

270 (CFS-5) 
M4281 M4399 S4409 

POR NSC/ Mod 

270 (CFS-6) 
M4281 M4411 S4416 

Min LCS (CFS-7) M4281 M4331 S4340 

Med LCS (CFS-8) M4281 M4343 S4350 

Max LCS (CFS-9) M4281 M4354 S4374 

C.2 Modeled Systems 

Modeled systems are defined by their assets and capabilities and the CONOPS that describes 

their employment against demands for services within a defined operating environment.  For the 

systems exercised in this experiment, the modeled components include: 

Assets and capabilities as described by the MSMP V2.1 Ch-1 and associated Modeled 

CONOPS and adjusted by this Experimental Design Document and Model Implementation 

Descriptions. 

CONOPS as described in the Modeled CONOPS and adjusted by this Experimental Design 

Document and Model Implementation Descriptions. 

Demands as specified in the MSMP V2.1 Ch-1 and adjusted by this Experimental Design 

Document. 

The modeled systems are specified by the source documents/information listed in Table C-3:  

CGMOES V2.1 Modeled Source Information. 
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Table C-3:  CGMOES V2.1 Modeled Source Information 

Model Asset Type/Classes Asset Schedule Patrol Areas Demand Set 

POR 
Term (2007) Modeled 

CONOPS Ch-1, FBO 

As stipulated in the POR 

System 
Term (2007) 

Modeled 

CONOPS Ch-1, 

FBO Addendum, 

as adjusted 

MSMP V2.1 

Ch-1 

CFS 1-3 

Addendum, as adjusted 

for POR Developed in accordance with 

Term (2007) Modeled CONOPS 

Ch-1, FBO Addendum, and 

Model Implementation 

Description – Scheduling 

Guidelines 

CFS 4-9 

Term (2007) Modeled 

CONOPS Ch-1, FBO 

Addendum, as adjusted 

for this experiment 

The modeled systems include Deepwater Acquisition Program assets, other deepwater assets, 

and selected non-deepwater assets, which are aviation and surface asset types and classes used 

by the Coast Guard primarily to conduct Deepwater missions along with supporting command, 

control, communications, computer, intelligence, surveillance, and reconnaissance (C4ISR) and 

logistics facilities.  Coast Guard surface and air assets used to support mission requirements in 

the Offshore environment across the modeled systems are provided in Table C-4: Modeled 

Asset Types and Classes and include the following: 

Selected classes of surface assets, including: 

○	 All major cutters – National Security Cutter (NSC) and Offshore Patrol Cutter (OPC), 

Alternative OPC (Modernized 270) and Littoral Combat Ships (LCS-1) 

○	 Patrol craft/ boats – Fast Response Cutter (FRC), and 87' Coastal Patrol Boat (87' CPB) 

○	 Seagoing buoy tenders – 225' WLB 

Note:  CBP and WLB assets are included in the operational laydown for completeness; only the 

contribution of the assets toward Offshore operating area missions is modeled. 

All fixed- and rotary-wing aircraft, including: 

○	 Fixed-wing aircraft: 

 Long Range Surveillance (LRS); HC-130s 

 Medium Range Surveillance (MRS); HC-144s 

 UAS-Land Based (UAS-LB; Predator B-like operating characteristics) 

○	 Rotary-wing aircraft: 

 Medium Range Response (MRR); H-60s 

 Short Range Response (SRR); H-65s/ MCHs 

 UAS-Cutter Based (UAS-CB; Fire Scout-like operating characteristics) 
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Table C-4:  Modeled Asset Types and Classes 

Asset Type 
POR 

Asset Class 

Cutter Fleet 

Study 

Asset Class 

Modeled Asset 

Type 

Surface Assets 

National Security Cutter (NSC) WMSL WMSL WHEC 

Offshore Patrol Cutter (OPC) WMSM WMSM WMEC 

Modernized 270 N/A WMSM-A WMEC 

Littoral Combat Ship (LCS-1) N/A LCS WMEC 

Air Assets 

Long Range Surveillance (LRS) HC-130H/J HC-130H/J LRS 

Medium Range Surveillance 

(MRS) 
HC-144A HC-144A MRS 

Medium Range Recovery (MRR) MH-60T MH-60T MRR 

Short Range Recovery (SRR) MH-65C MH-65C SRR 

UAS-CB 
UAS-CB 

(Fire Scout-like) 

UAS-CB 

(Fire Scout-like) 
TUAV 

UAS-LB 
UAS-LB 

(Predator B-like) 

UAS-LB 

(Predator B-like) 
SUAV 

Assets and capabilities are as specified in the MSMP V2.1 Ch-1 and associated Modeled 

CONOPS (with addendums) and the previously accepted adjustments to the POR Baseline as 

discussed in the Experimental Design Document and following sections. 

The summary of the operational force structures exercised in each excursion is provided in Table 

C-5:  Alternative Fleet Mixes Summary. Note:  Only operational assets are included for 

modeling and simulation purposes. 

3 May 2011 C-4 



   

   

 

 

   

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

  

 

 

 

 

 

  

 

           

           

            

           

           

           

           

           

           

           

           

 

     

    

      

     

     

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Table C-5:  Alternative Fleet Mixes Summary 

Asset Class 

Program 

of Record 

(POR) 

Min NSC 

(CFS-1) 

Med NSC 

(CFS-2) 

Max NSC 

(CFS-3) 

Min NSC/ 

Mod 270 

(CFS-4) 

Med NSC/ 

Mod 270 

(CFS-5) 

POR NSC/ 

Mod 270 

(CFS-6) 

Min LCS 

(CFS-7) 

Med LCS 

(CFS-8) 

Max LCS 

(CFS-9) 

WMSL/ NSC 8 5 7 9 5 7 8 8 8 8 

WMSM/ OPC 25 30 26 23 0 0 0 22 19 16 

WMSM-A/ Modernized 270 0 0 0 41 37 34 0 0 0 

LCS-1 0 0 0 0 0 0 0 3 6 9 

WPC/ FRC1 58 58 62 59 60 58 58 58 58 58 

HC-130 21 21 21 21 21 21 21 21 21 21 

HC-144A2 30 30 30 30 30 30 30 30 30 30 

H-603 32 32 32 32 32 32 32 32 32 32 

H-653 82 85 82 82 100 97 94 82 82 82 

UAS-LB4 12 12 12 12 12 12 12 12 12 12 

UAS-CB5 18 18 18 18 18 18 18 18 18 18 

Notes: 

1: OpHours 2,500 per WPC/ FRC 

2: PFH 800 per HC-144A 

3: Training allocation 55% per rotary-wing aircraft 

4: UAS-LB (Predator B-like operating characteristics) 

5: UAS-CB (Fire Scout-like operating characteristics) 
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C.2.1 Modeled CONOPS 

C.2.1.1 Program of Record System 

The Modeled CONOPS is in accordance with the Term (2007) Modeled CONOPS, FBO 

Addendum Ch-1, dated 17 April 2008, with the following adjustments: 

Air 

Operating Characteristics 

○	 Adjusted HC-144A PFH from 1,200 to 800 per aircraft. 

○	 Adjusted rotary-wing aircraft training allocation from 44% to 55% per aircraft. 

Force Structure and Allocation 

○	 Added two (2) HC-130s at CGAS Elizabeth City for International Ice Patrol (IIP). 

○	 Replaced two (2) HAEUAVs at CGAS Clearwater with six (6) UAS-LBs at CGAS Cape 

Canaveral. 

○	 Replaced 16 VUAVs at Jacksonville, FL, with six (6) UAS-CBs at CGAS Cape
 
Canaveral.
 

○	 Replaced two (2) HAEUAVs at CGAS Barbers Point with two (2) UAS-LBs at CGAS 

Barking Sands and four (4) UAS-LBs at Naval Base Ventura County (NBVC; Hueneme, 

CA). 

○	 Replaced 18 VUAVs at NBVC with eight (8) UAS-CBs. 

○	 Replaced four (4) VUAVs at CGAS Barbers Point with two (2) UAS-CBs at NavSta/ 

CGAS Barking Sands. 

○	 Replaced four (4) VUAVs at CGAS Kodiak with two (2) UAS-CBs. 

Mission Execution and Tactics 

○	 UAS-LBs conduct surveillance patrols similar to HC-144A surveillance patrols. 

○	 UAS-CBs conduct one daily surveillance patrol of four hours; deployed helicopters will 

conduct two daily surveillance patrols of two hours each (four hours total per day). 

Surface 

Operating Characteristics 

○	 FRC operating hours reduced from 3,000 to 2,500 annually. 

C.2.1.2 Cutter Fleet Study Systems 

The Modeled CONOPS is in accordance with the Term (2007) Modeled CONOPS, FBO 

Addendum Ch-1, dated 17 April 2008; the adjustments incorporated with the POR System; and 

the following adjustments: 

Air 

Operating Characteristics 

○	 No adjustments from POR. 

Force Structure and Allocation 
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○	 Additional airframes (HH-65 with AUF capability) were assigned in those excursions, 

with an increased count of FDEC to maintain POR equivalent utilization rates of DDAS.  

Airframes assigned to Jacksonville, FL, or Hueneme, CA, based on increased number of 

FDECs on East and West Coast, respectively. 

Mission Execution and Tactics 

○	 No adjustments from POR. 

Surface 

Operating Characteristics 

○	 As specified in Table 6:  Summary of Key Operating Parameters. 

Force Structure and Allocation 

○	 Specific force laydown location and quantity of assets for each excursion are provided 

separately. 

○	 Alternative OPC (Modernized 270) quantities and allocation are consistent with Coast 

Guard priorities and policy.  Priorities established in previous studies
9 

for OPC locations, 

given an increased quantity were used as benchmarks; this was complemented by 

projected effective presence. 

○	 Only the LCS-1 (USS FREEDOM, Lockheed Martin design was considered). 

○	 The LCS-1 allocation was consistent with Coast Guard priorities and policy and typically 

allocated and assigned to operating areas and missions that leverage its unique operating 

characteristics (e.g., JIATF South Counterdrug support). 

Mission Execution and Tactics 

○	 Alternative OPC (Mod 270) was employed similarly to the ORD OPC. 

○	 The LCS-1 was employed similarly to the ORD OPC.  Decision logic for various speeds 

and intercept is the same as the ORD OPC. 

C.2.2 Aviation 

C.2.2.1 Operating Characteristics 

An overview of asset capabilities is provided in the Modeled CONOPS, FBO Addendum Ch-1, 

and MSMP V2.1 Ch-1 and associated Modeled CONOPS.  Key operating parameters for the 

proposed major cutters to be investigated are summarized in Table C-6: Standard Air Asset 

Operating Characteristics – POR & CFS Systems. More specific capability information is 

provided in Appendix C:  Model Development and Implementation. 

9 
Excursions with alternative OPC counts were developed during the Coast Guard Fleet Mix Analysis and were 

derived from the accredited CGMOES V2.1 FBO System model. 
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Table C-6:  Standard Air Asset Operating Characteristics – POR & CFS Systems 

HC-130 HC-144A H-60 H-65 

UAS-LB 

(Predator B-

like) 

UAS-CB 

(Fire Scout-

like) 

Programmed Flight 

Hours (PFH) 
800 800 700 700 800 600 

Training Allocation 20% 20% 55% 55% 0% 0% 

Speed (kts) 

320 max 

250 cruise 

152 econ 

240 max 

208 cruise 

141 econ 

180 max 

140 cruise 

70 econ 

175 max 

148 cruise 

75 econ 

260 max 

190 cruise 

150 loiter 

110 max 

90 cruise 

90 loiter 

Range (nm) 4,127 2,086 700 400 3,200 750 

ROA Std/ Remote 

(nm) 

1,660/ 

1,530 
850/ 600 292 120 

750 (for 5 

hours) 
100 

Endurance (hrs) 14 10.7 6 3.5 16 4 

Sensors 
CASPER, 

EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

Multi-mode 

radar, EO/IR 

C.2.2.2 Logistics Constraints 

Aircraft, both fixed- and rotary-wing, are limited by days away from home station (DAHS); 

rotary-wing aircraft are limited by days deployed aboard ship (DDAS) by aircraft type and air 

station.  The values for the POR Baseline System are derived from Aircraft Employment 

Standards for Days Deployed aboard Ship (DDAS) and Days Away from Home Station (DAHS) 

(COMDTINST M3710.5A) and provided by the Coast Guard. 

C.2.2.3 Patrol Parameters and Characteristics 

Aircraft are scheduled for proactive law enforcement patrols for the Drug, AMIO, and LMR 

missions.  Aircraft schedules are coordinated, as appropriate and applicable, with patrolling 

surface assets to provide air surveillance support as described in Modeled CONOPS Section 

2.6.1.1:  Surveillance. Each Area Commander has established priorities for scheduling aircraft 

to perform missions, as shown in Table C-7:  Aircraft Patrol Planning Factors – POR & CFS 

Systems. Aircraft flights are limited by available hours, reactive mission demands, and mission 

prioritizations. 

3 May 2011 C-8 
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Table C-7:  Aircraft Patrol Planning Factors – POR & CFS Systems 

Pacific Area Atlantic Area 

Mission Priorities 

SAR: 1 B-0 Aircraft per designated air station of assigned class. AIRFACs supported during periods of operation. 

Estimated hours based on average demand by region.
1 

NDAD: Estimated hours based on average demand by region, includes rotary-wing, fixed-wing, and heavy airlift 

requirements. 

PWCS: Weekly proactive surveillance at strategic port areas (inshore and offshore) based on available resource 

hours. 

Western Region Southeast Region 

PWCS:  Proactive Surveillance PWCS:  Proactive Surveillance 

Drug:  EASTPAC Forward Deploy (fixed-wing) Drug:  MPA:  HC-130H Western Caribbean 

MH-60 NCIS Support (rotary-wing – CGAS San Diego) and 

AUF 

Drug:  MH-68A HITRON 

A/S LA and A/S SF rotary-wing AI with HH-65C LMR:  Atlantic & Gulf Coast – All Aircraft 

LMR enforcement of Northern California EEZ 

Alaska Region Northeast Region 

PWCS:  Proactive Surveillance PWCS:  Proactive Surveillance 

LMR Enforcement:  Bering Sea surveillance flights to support 

cutter coverage as available 

LMR Enforcement: EEZ and Closed Area 

Surveillance 

IIP overflights during scheduled periods 

1: SAR requirement exceptions: 

Air Station Requirement Air Station Requirement 

Atlantic City 2 B-0 Savannah 2 B-0 

Detroit 2 B-0 North Bend 2 B-0 

Traverse City 2 B-0 Kodiak 2 B-0 

New Orleans 1 B-0, 1 B-2 

Aircraft are scheduled into one of the states presented below for specific periods of time.  This 

allocation ensures balanced use among aircraft.  Patrol aircraft are assigned to primary missions 

after the initial schedule has been developed.  The scheduling states are: 

A: Airborne or deployed on a mission, including deployed to a patrolling cutter (embarked 

HH-65C helicopters only) 

B-0: Available for immediate (within 30 minutes) response (e.g., SAR Standby)
 

B-2: Available within 2 hours for response (e.g., LE Standby availability to patrol for an 

assigned primary mission or training and maintenance status)
 

B-4: Available within 4 hours for response (e.g., NDAD Standby availability for NDAD 

mission) 

Deployed aircraft are assigned to their deployment location for the duration of the deployment.  

These include: 

Forward-deployed aircraft including HC-130s assigned to IIP as listed in Table C-8:  

3 May 2011 C-9 
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Aircraft FOLs. Bolded facilities are the primary FOLs employed. 

Helicopters assigned to an AIRFAC/ AvSupFac. 

Helicopters deployed onboard ship.  The helicopter assumes the primary mission of the cutter 

on which it is embarked.  Helicopters may depart the air station after the cutter departs its 

homeport and return to its air station prior to the cutter returning to its homeport. 

Table C-8:  Aircraft FOLs 

SE 

Region 

NE 

AUTEC_Airfield 

Facility Name 

St_Johns_Airfield 

Forward Deploy 

Function 

Forward Deploy 

LE Standby 

Air Asset 

Primary Mission 

IIP 

44.7.7 

OPAREA/CTU 

Offshore North 

CGAS_Borinquen 

Belize_City_Airfield 

El_Salvador_Airfield 

Forward Deploy 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

LE Standby 

44.7.2 

44.7.1 & DCW 

44.7.1 & DCW 

Gitmo_Airfield_&_Port 
AMIO Repatriation 

and Forward Deploy 
LE Standby 44.7.4 

Great_Inagua_Airfield 

Guatemala_City_Airfield 

Forward Deploy 

Forward Deploy 

LE Standby, 

AMIO, Drug 

LE Standby 

44.7.7 

DCW 

WE 

ApraHarbor_Airfield_&_Port 

Nassau_Airfield_&_Port 

Forward Deploy and 

AMIO Repatriation 

Forward Deploy 

LE Standby 

LE Standby 

Western Pacific 

44.7.7 

Western Pacific 

El_Salvador_Airfield 

ChuukIsland_Airfield 

ColmalapaEC_Airfield 

Forward Deploy 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

LE Standby 

Central America 

Central America 

Central America 

MantaEC_Airfield 

Guatemala_City_Airfield 

Kwajalein_Atoll_Airfield 

Pago_Pago_Airfield_&_Port 

Forward Deploy 

Forward Deploy 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

LE Standby 

LE Standby 

Central America 

Western Pacific 

Western Pacific 

Puerto_Quetzal_Port 

Pohnpei_Airfield 

Forward Deploy and 

AMIO Repatriation 
LE Standby 

LE Standby 

Central America 

Western Pacific 

TocumaPN 

Adak_Airfield_&_Port 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

Central America 

45.5.9 & 45.5.11 

AK 

ColdBay_Airfield Forward Deploy SAR/ LE Standby 
45.5.8, 45.5.10 & 

45.5.11 

Dutch_Harbor_Airfield_&_Port 

Galena_Airfield 

Forward Deploy 

Forward Deploy 

SAR/ LE Standby 

LE Standby 

45.5.8 & 45.5.9 

45.5.10 

Shemya_Airfield 

Nome_Airfield_&_Port 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

45.5.8, 45.5.9, 45.5.11 & 

45.5.12 

45.5.10 & 45.5.11 

StPaul_Airfield Forward Deploy SAR Standby 45.5.10 &45.5.11 

Air patrols are shore-based or cutter-based.  There are currently two patterns of shore-based air 

patrols:  Parallel Track and Point-to-Point.  Either patrol pattern can be designated as Local or 

Extended patrols from a given air station or forward-deployed location.  Shore-based patrol 

patterns include: 

3 May 2011 C-10 
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Parallel Track Patrol is an area patrol within which the aircraft has a specified “commence 

search” point and parallel leg search pattern.  These are designed for specific aircraft, 

because each aircraft has different endurance and area coverage capabilities.  The aircraft 

begins its patrol at the closest defined point in the patrol area.  The first two listed points of 

the patrol area define the primary leg of the patrol pattern.  The patrol is completed once the 

aircraft flies the entire area, or has to depart due to fuel.  The aircraft will not return to this 

patrol area to complete covering the area once it departs due to fuel. 

Point-to-Point Patrol is a specified trackline search pattern.  This type is created to cover a 

number of small areas on one patrol or to provide surveillance of closed area boundaries, or it 

can be placed relative to a known threat vector.  The aircraft begins its patrol at the first 

defined point in the patrol area.  The aircraft flies the designated trackline, diverting as 

needed to conduct an event prosecution then return to the trackline.  The patrol is completed 

once the aircraft flies the entire trackline or has to depart due to fuel.  The aircraft will not 

return to this patrol area to complete covering the area once it departs due to fuel. 

Cutter-based aircraft can fly different patrol patterns dependent on the mission and Area of 

Responsibility (AOR).  The VUAVs/ UAS-CBs can fly different patrol patterns, including the 

“Double-Triangle,” “Double T,” and the “Circle.”  The type of pattern is dependent on the 

mission and AOR.  Cutter-based helicopter patterns include: 

Diamond Patrol. The deployed aircraft begins its first leg 45 degrees from the reciprocal of 

the threat axis.  The second and third legs are 90-degree turns to create the diamond pattern.  

The final leg returns the aircraft to the cutter.  Segment legs are flown at the altitude and 

speed for the assigned mission for approximately one-eighth of its shipboard flight 

endurance.  For modeling purposes, deployed aircraft complete their scheduled patrols once 

initiated, regardless of changes to sea state or weather conditions.  This allows time to 

intercept detected targets for classification and identification.  The cutter and deployed 

aircraft operate independently of each other during the diamond pattern search. 

Modified Semicircular Patrol. The deployed aircraft begins its first leg by flying a 60

degree offset to starboard from the cutter’s course for approximately one-fifth of its 

shipboard flight endurance.  The second leg is a 120-degree turn to the left for approximately 

one-tenth of its shipboard flight endurance.  The third, fourth, and fifth legs are 40-degree 

degree turns to the left for approximately one-tenth of its shipboard flight endurance.  The 

final leg is a turn to the left that returns the aircraft to the cutter.  Segment legs are flown at 

the altitude and speed for the assigned mission.  For modeling purposes, deployed aircraft 

complete their scheduled patrols once initiated, regardless of changes to sea state or weather 

conditions.  This allows time to intercept detected targets for classification and identification.  

The cutter and deployed aircraft operate independently of each other during the modified 

semicircular pattern search. 

VUAV/ UAS-CB patterns include: 

Double-Triangle. UAS-CBs fly a Double-Triangle search pattern oriented toward the threat 

vector of the patrol areas within the line of sight (LOS) for the control circuit to maintain 

control links.  A UAS-CB will divert to classify and identify a target within its sensor range 

and will then return to the next scheduled point in the patrol pattern. 

Double T. The “Double T” patrol pattern was developed to extend UAS surveillance away 

3 May 2011 C-11 
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from the cutter and persist along the threat vectors.  UAS-CB launches from the cutter, in the 

direction of the threat vector, at search speed and altitude.  A threat vector is assigned to all 

patrol areas in a Commander Task Unit (CTU) based on the predominate direction of flow 

for targets of interest (TOIs): 

○	 When the UAS-CB reaches a distance equal to 60 NM, it makes a 90-degree right turn 

perpendicular to the threat vector. 

○	 UAS-CB continues on the second leg until it reaches a distance calculated by the flight 

endurance of the VUAV. 

○	 UAS-CB makes a 180-degree turn and flies back on the third leg twice the distance of the 

first leg. 

○	 UAS-CB makes a 180-degree turn and flies back on the fourth leg equal to the distance of 

the first leg. 

○	 UAS-CB turns to a course to intercept cutter. 

Circle Pattern. The “Circle” patrol pattern is intended to simulate the ICGS CONOPS.  The 

Circle patrol pattern is implemented as a decagon to simulate the effects of a circle: 

○	 UAS-CB flies from the cutter along the cutter’s course, at search speed and altitude, to a 

distance of 40 NM net from cutter. 

○	 The UAS-CB turns 108 degrees toward the threat vector for the patrol area and continues 

for 24.7 NM at search speed and altitude. 

○	 The UAS-CB turns 36 degrees into the cutter position, and continues for 24.7 NM at 

search speed and altitude.  This pattern is repeated nine more times to complete the 

decagon pattern. 

○	 UAS-CB calculates available flight time available prior to proceeding to each point and 

the flight time to return to the cutter.  If VUAV/ UAS-CB can reach the next point with 

sufficient flight time to return to the cutter, it proceeds; otherwise, it returns to the cutter. 

○	 Upon reaching the tenth point (completing the decagon), the UAS-CB flies back to the 

cutter at the cutter’s current position. 

C.2.3 Surface 

The list of asset capabilities and associated planning factors for surface assets (with reference 

source) includes: 

DAFHP/ OpHours (Modeled CONOPS, FBO Addendum, Table 8:  FBO Surface Asset 

Capabilities) 

Maintenance (including DD/ DS) Constraints (Modeled CONOPS, FBO Addendum, Table 3:  

Deepwater Cutter Maintenance Standards) 

Patrol parameters/ characteristics (Modeled CONOPS [& FBO Addendum] Section 2.4:  

Asset and Capability Scheduling and Section 2.6.3:  Standard Patrol Profiles) 

FOBs (Modeled CONOPS Section 2.4.1.1:  Cutter Scheduling and Regional Forward Deploy 

and AMIO Repatriation Locations [Tables 37, 52, 72, 97]) 
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C.2.3.1 Operating Characteristics 

Standard operating characteristics of the modeled surface assets are provided in Table C-9:  

Summary of Key Operating Parameters. 

Table C-9:  Summary of Key Operating Parameters 

Parameter NSC OPC ORD 
Modernized 

270
1 LCS-1 

DAFHP 230 days 230 days 230 days 230 days 

Speed 28 kts 25 kts ~19 kts >45 kts 

Range 12,000 NM @ 18 kts 9,000 NM @ 17 kts 
~6,600 NM @ 

12 kts 
4,500 NM @ 14 kts 

Endurance 60 days 45 days 45 days 21 days
2 

Boat Facilities 2 boats up to 11m 2 boats up to 11m 
2 boats up to 

11m 
2 boats up to 11m

3 

Aviation 

Facilities 

4 VUAVs or 

2 MH-65s or 

1 MH-65 and 2 VUAVs
4 

2 helos, or 

1 helo & 2 VUAVs, or 

4 VUAVs
4 

1 helo or VUAV 
2 helos, or 

1 helo & 3 VUAVs
4 

Launch 

Parameters 

(Significant 

Wave Height) 

Boat – 4m 

Aircraft – 4m 

Boat – 4m 

Aircraft – 4m 

Boat – ~2.5m 

Aircraft – ~2.5 

m 

Boat – 2.1m 

Aircraft – 3.7m 

Sensors 

3-D air search radar, 

surface search radar, fire 

control system, EO/IR, 

ESM, ADF, IFF 

Surface search radar, 

EO/IR, ESM, ADF, 

IFF 

Surface search 

radar, EO/IR, 

ESM, ADF, IFF 

3-D air search radar; 

subsurface sensors; 

coordinated air, 

surface, and 

subsurface tactical 

picture 

Patrol 

Scheduling/Break 
90 days/ 21 days 60 days/ 14 days 60 days/ 14 days 60 days/ 5 days 

The following surface assets are the focus of this study: 

National Security Cutter (NSC). At 418 feet, 

the new Legend class of national security cutters 

is designed to be the flagship of the U.S. Coast 

Guard’s fleet, capable of executing the most 

challenging maritime security missions, including 

supporting the mission requirements of the joint 

U.S. combatant commanders.  It is the largest and 

most technically advanced class of cutter in the 

Coast Guard, with robust capabilities for maritime 

homeland security, law enforcement, and national 

defense missions. Compared to legacy cutters, 

the NSC’s design will provide better seakeeping 

and higher sustained transit speeds, greater National Security Cutter (NSC) 

3 May 2011 C-13 
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endurance and range (60–90 day patrol cycles), and the ability for launch and recovery in higher 

sea states of improved small boats, helicopters, and unmanned aerial vehicles.  

The NSC has an automated weapons system with one medium caliber deck gun (57 mm) capable 

of stopping rogue merchant vessels far from shore.  She has a larger flight deck with double the 

capacity of aircraft; state-of-the-art communication equipment to enhance Coast Guard 

interoperability; detection and defense capabilities against chemical, biological, or radiological 

attack; and advanced sensors for intelligence collection and sharing.  The NSC has real-time 

tracking and seamless Common Operational Picture/Maritime Domain Awareness.  

These capability improvements are key attributes in enabling the Coast Guard to implement 

increased security responsibilities. Such duties include exerting more effective jurisdiction over 

foreign-flagged ships transiting U.S. waters.  For example, the NSC will enable the Coast Guard 

to screen and target vessels faster, more safely, and more reliably before they arrive in U.S. 

waters – to include conducting onboard verification through boarding and, if necessary, taking 

enforcement-control actions.  The NSC will serve as an integral part of the Coast Guard’s 

collaborative interagency effort to achieve maritime domain awareness and ensure the safety of 

the American public and sovereignty of U.S. maritime borders.
10 

Table C-10: NSC Specifications 

Characteristic Comments/Notes 

Number Planned 8 

Length 418 feet 

Beam 54 feet 

Draft 22.5 feet 

Full Load Displacement 4,500 tons 

Total Enclosed Deck Area 54,139 feet 
2 

Fuel 659 tons 

Propulsion Plant 

Combined diesel and gas turbine; with two 

9,655hp diesel engines and one 30,565bhp gas 

turbine 

Max Sustained Speed 28 kts 

Range 12,000 nm 

Endurance 60 days 

Crew 148 

Weapon Systems 

One MK110 57mm gun; one 20mm close-in 

weapon system; one Mk53 NULKA active 

expendable decoy system 

Sensors 

X&S band surface search radar; EADS 3D air 

search radar; SPQ-9B fire control radar; Mk46 

electro-optical/infrared sensor; SLQ-32 electronic 

warfare system 

Communications HF, VHF & UHF; radio direction finder 

Stern Launch 
Two cutter boats (Long Range Interceptor and/or 

Short Range Prosecutor) 

Aviation Facilities 
One MH-65C or MH-60T and two vertical launch 

unmanned aerial vehicles, or other combinations 

10 
NSC information from USCG Acquisition web page: www.uscg.mil/acquisition/nsc/projectdescription.asp 
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Offshore Patrol Cutter (OPC).
11 

The OPC 

will complement the Coast Guard’s legacy 

fleet and next-generation cutters to extend 

operational capabilities across the mission 

spectrum.  This will be accomplished 

through increased range and endurance; more 

powerful weapons; larger flight decks; and 

improved command, control, 

communications, computers, intelligence, 

surveillance and reconnaissance (C4ISR) Offshore Patrol Cutter (Notional) 

equipment.  The OPC’s mission influence 

will be extended by aircraft and a new generation of cutter boats and will accommodate small 

boat launch and recovery in higher sea states than existing davit systems aboard legacy 

cutters.  In addition, the OPC provides for improved over-the-horizon and local force 

protection capabilities. 

The OPC will be required to perform the following missions: 

○ Ports, Waterways, and Coastal Security (PWCS) 

○ Search and Rescue (SAR) 

○ Drug Interdiction (Drug) 

○ Migrant Interdiction (AMIO) 

○ Living Marine Resource (LMR) 

○ Other Law Enforcement (OLE) 

○ Defense Readiness (DR) – limited 

Through its unique set of law enforcement and military capabilities, the OPC will encompass 

both the Coast Guard’s law enforcement/homeland security mission priorities and the Navy’s 

military defense mission priorities. 

Alternative Offshore Patrol Cutter (Modernized 270). A variation on the OPC with 

reduced capabilities and lower acquisition cost.  Some of the parameters adjusted from the 

OPC include reduced maximum speed and cruising speed capability to support only one 

helicopter, and reduced capability to launch attached boats or helicopters in higher sea states.  

Additional specifications for the Alternative OPC were derived from the current 270, Famous 

Class, cutter specifications.  Famous Class cutters are billeted for 13 officers and 85 enlisted 

personnel. Their primary missions include: 

○ Law Enforcement 

○ Defense Operations 

○ Search & Rescue 

○ Homeland Security 

11 
OPC information from USCG Acquisition web page, www.uscg.mil/acquisition/opc/default.asp, and CG-9 

presentations 
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Table C-11: Alternative OPC/ Modernized 270 Specifications 

Characteristic Comments/Notes 

Length 270 feet 

Beam 38 feet 

Draft 22.5 feet 

Full Load Displacement 1825 tons 

Total Enclosed Deck Area 54,139 feet 
2 

Fuel 659 tons 

Propulsion Plant 2 diesel engines 

Speed ~19 kts 

Range ~6,600 nm @ 12 kts 

Endurance 45 days 

Boat Facilities 2 boats up to 11m 

Aviation Facilities 1 helo or VUAV 

Launch Parameters 

(Significant Wave Height) 
Boat – ~2.5m/ Aircraft – ~1.25 m 

Sensors 
Surface search radar, EO/IR, ESM, 

ADF, IFF 

Patrol Scheduling/Break 60 days/14 days 

Note: All values are nominal and provided for comparative purposes only. 

Littoral Combat Ship (LCS).
12 

The Littoral Combat Ship (LCS) is a fast, highly 

maneuverable, networked surface combat ship that is a specialized variant of the family of 

U.S. future surface combat ships.  LCS-1 is designed to satisfy the urgent requirement for 

high-speed, shallow water draft vessels to operate in the littoral environment (coastal waters) 

to counter growing potential “asymmetric” threats of coastal mines, quiet diesel submarines, 

and the potential to carry explosives and terrorists on small, fast, armed boats.  A core 

capability will be the rapid deployment of Fire Scout unmanned air vehicles and a deployable 

40' high-speed boat.  In addition, mission modules will have the capability to be changed 

between mine warfare, antisubmarine warfare and antisurface warfare within 24 hours. The 

first 377' LCS, the USS FREEDOM (LCS-1), was commissioned in Milwaukee, WI, on 8 

November 2008 and is homeported in San Diego, CA. 

○	 The USS FREEDOM is the first of two dramatically different LCS designs being 

produced. The other, USS INDEPENDENCE (LCS-2), is a trimaran built by a team led 

by General Dynamics’ Bath Iron Works and Austal USA in Mobile, AL. USS 

FREEDOM is designed to be a fast, maneuverable, and networked surface combatant for 

missions such as anti-mine warfare, antisubmarine warfare, surface warfare, and 

humanitarian relief. The ship is a semiplaning steel monohull with an aluminum 

superstructure. It is 378 feet (115.3 m) in length, displaces 3,000 metric tons, and can go 

faster than 45 knots (52 mph; 83 km/h). The design incorporates a large reconfigurable 

seaframe to allow rapidly interchangeable mission modules, a flight deck with integrated 

helicopter launch, recovery and handling system, and the capability to launch and recover 

12 
LCS information from Murdoc Online web page: www.murdoconline.net/archives/6453.html 
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boats (manned and unmanned) from both the stern and side. Four 750-kilowatt 

Fincantieri Isotta-Fraschini diesel generators provide 3 megawatts of electrical power to 

power the ship systems. 

○	 The flight deck is 1.5 times the size of that of a standard surface ship and uses a Trigon 

traversing system to move helicopters in and out of the hangar. The ship has two ways to 

launch and recover various mission packages: a stern ramp and a starboard side door 

near the waterline. The mission module bay has a three-axis crane for positioning 

modules or cargo.  The foredeck has a modular weapons zone that can be used for a 57 

mm gun turret or missile launcher. 

A rolling airframe missile launcher 

is mounted above the hangar for 

short-range defense against aircraft 

and cruise missiles, and .50-caliber 

gun mounts are provided topside. 

○	 The core crew will be 40 sailors, 

usually joined by a mission 

package crew and an aviation 

detachment for a total crew of 

about 75. Automation allows a 

reduced crew, which greatly 

reduces operating costs, but the
 
workload can still be grueling.
 

○	 CONOPS.  The LCS-1 will be modeled as a WMEC in support of Coast Guard missions 

to determine suitability of use as an alternative to the WMSM/ OPC.  LCS ships are to be 

networked to share tactical information with other units. FREEDOM will initially be 

based in San Diego, with two crews that will alternate four-month tours of sea duty. 

○	 Operations.  On 15 February 2010, FREEDOM set sail from Naval Station Mayport on 

its first deployment to support SOUTHCOM operations with a Coast Guard Law 

Enforcement Detachment.  On 22 February 2010, off the coast of Colombia, the ship 

pursued a possible drug-running boat. The boat fled back into Colombian coastal waters, 

and FREEDOM's crew recovered one-quarter ton of cocaine that had been dumped 

overboard by the boat’s crew.  

Table C-12: Freedom Class Littoral Combat Ship Specifications 

LCS-1 during Sea Trials on Lake Michigan 

Characteristic Comments/Notes 

Specifications FREEDOM (LCS-1) 

Builder Lockheed Martin 

Hull Type Semiplaning advanced steel monohull 

Propulsion 
Combined diesel and gas turbine steerable water 

jet propulsion 

Length 378 feet (115.3 m) 

Beam 57.4 feet (17.5 m) 

Draft 12.8 feet (3.9 m) 

Full load displacement 3,000 metric tons 

Sprint Speed (full load) 45 kts 

Top speed (light load) Greater than 45 kts 
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Characteristic Comments/Notes 

Range 4,500 nm at 14 kts 

Endurance 
11 days based on economical speed fuel 

consumption 

Aircraft launch and recovery Sea state 5 

Armament / Mission Operations 

Rolling airframe missile medium-caliber gun 

Decoy launching system 

AN/WLD-1 remote mine-hunting system 

Core self-defense suite 

Sensors and processing systems 

EADS TRS-3D 3-D air and surface search radar 

Lockheed Martin COMBATSS-21 combat 

management system 

AN/SQR-20 multi-function towed array (as part of 

ASW mission module) 

Electronic warfare and decoys Argon ST WBR-2000 ESM system 

Mission Operations 

EO/IR gunfire control system 

Integrated bridge system; fully digital nautical 

charts interfaced to ship sensors to support safe 

ship operation 

3-D air search radar 

Aircraft 
Two H-60 helos or one H-60 helo and three 

VTUAVs 

C.2.3.2 Logistics Constraints 

Maintenance requirements for surface assets are provided in Table C-13:  Surface Asset 

Maintenance Requirements. 

The Mod 270 and LCS-1 were assumed to have maintenance requirements similar to the 

WMSM/ OPC. 

Table C-13:  Surface Asset Maintenance Requirements 

Class 

Period between 

Drydock 

(Years) 

Dockside 

between 

Drydock (Each) 

Drydock 

Period 

(Weeks) 

Dockside 

Period 

(Weeks) 

Maint and 

Repair Annual 

Required 

(Weeks) 

Total Maint 

per Year 

(Days) 

WMSL 5 2 8.0 6.0 See Note See Note 

WMSM 5 2 8.0 6.0 14.0 121 

WPC 3 2 5.0 4.0 14.0 128 

87' WPB 3 2 6 4 14 133 

225' WLB 4 3 10.0 10.0 10.2 126 

Note: WMSL data was taken from the Deepwater Performance Specifications for the National Security Cutter 

(NSC), Rev D, Paragraph 3.1.1.1: Operating Profile and Table 1: 11 Year Operating Profile. 

Deepwater IPDE Note: Master Number: 7735. M&R annually during a training year (non-drydock or dockside 

year) total 9.9 weeks. M&R annually during a drydock/dockside availability year total 13.9 weeks. This notional 

plan does NOT take into account the potential use and impact of the Crew Rotation Concept and the availability of 

maintenance resources, organic or commercially contracted, to complete maintenance and repair requirements in 

the durations specified. 
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C.2.3.3 Patrol Parameters and Characteristics 

Table C-14:  Cutter Scheduling Guidelines – POR & CFS Systems summarizes the general 

scheduling implementation guidelines applicable to cutters.  These tables indicate the target 

patrol length and the minimum and maximum patrol lengths for each class of cutter.  In-port 

periods are also defined in terms of target length.  Due to maintenance requirements, a minimum 

in-port length has been established. 

Table C-14:  Cutter Scheduling Guidelines – POR & CFS Systems 

Cutter Class 

Patrol Duration 

Target/Range 

(Days) 

In-Port Duration 

Target/Minimum 

(Days) 

WMSL 90 / 75–90 45 / 45 

WMSM 60 / 50–70 45 / 45 

WMSM-A (Modernized 270) 60 / 50–70 45 / 45 

LCS-1 60 / 50–70 45 / 45 

WPC 10 / 5–15 10 / 5 

Mid-patrol breaks (MPBs) are authorized for crew rest and reprovisioning/refueling the cutter.  

Brief stops for fuel (BSFs) are authorized for refueling the cutter.  MPBs and BSFs are scheduled 

according to the guidelines listed in Table C-15:  Cutter Patrol Break Parameters –POR & 

CFS Systems. 

Table C-15:  Cutter Patrol Break Parameters – POR & CFS Systems 

Asset Class MPB BSF/ BSL 

WMSL 1 day MPB per 7 days deployed MPB/ BSF @ 21-day intervals 

WMSM/ WMSM-A (Modernized 270) 1 day MPB per 7 days deployed MPB/ BSF @ 14-day intervals 

LCS 1 day MPB per 7 days deployed MPB/ BSF @ 5-day intervals
1 

WPC 2 days MPB per 5 to 7 days deployed N/A 

Notes: 

1.: Based on fuel endurance = ~11.6 days max (~400 gal/hr @ 14 kts, ~112K gals), assumes oiler not available. 

Cutters are scheduled for proactive law enforcement patrols such as Drug, AMIO, and LMR.  

Each Area Commander has established priorities for scheduling cutters to perform these missions 

as provided in Table C-16:  Cutter Patrol Planning Factors. This table also identifies average 

transit times to patrol areas by Coast Guard District.  Cutters may be assigned to missions 

outside their home region. 
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Table C-16:  Cutter Patrol Planning Factors 

Mission Priorities 

Western Region Southeast Region 

PWCS – Continuous presence & Proactive Surveillance PWCS – Continuous presence & Proactive Surveillance 

1 – Drug Interdiction (EASTPAC) 1 – Drug Interdiction (D7) 

2 – LMR Enforcement (WESTPAC) 

HSDN (high-seas drift net) enforcement standby 

2 – AMIO (D7) 

3 – AMIO 3 – LMR Enforcement (Gulf of Mexico) 

Alaska Region Northeast Region 

PWCS – Continuous Presence & Proactive Surveillance PWCS – Continuous Presence & Proactive Surveillance 

1 – LMR Enforcement – Bering Sea and SAR coverage 

(7×24) 

HSDN (high-seas drift net) enforcement standby 

1 – LMR Enforcement 

Transit Times (Average total time from homeport [both ways]; does not include BSF and MPB.) 

D11: Alameda to San Diego = 2 days* 

Alameda to D17 (MBL) patrols = 22 days 

San Diego to D17 (MBL) patrols = 24 days 

D1: MA, NH, ME to D1 patrols = 2 days 

NY, NJ to D1 patrols = 3 days 

All Homeports to Miami = 4 days 

All Homeports to Key West = 6 days* 

D13: Seattle, Astoria to D13 patrols = 2 days 

Seattle, Astoria to D11 patrols = 4 days 

Seattle to D17 (MBL) patrols = 18 days 

Seattle to San Diego = 8 days* 

D5: Portsmouth to Miami = 2 days 

Portsmouth to Key West = 4 days* 

D14: Honolulu to D17 (MBL) patrols = 24 days 

Honolulu to San Diego = 12 days* 

Honolulu to WESTPAC patrols = 18 days 

D7: Miami to Caribbean patrol = 4 days 

D17: Kodiak to MBL patrols = 8 days D8: New Orleans to Caribbean patrols = 6 days 

JIATF South: San Diego to EASTPAC patrols =14 

days 

JIATF South: Key West to Caribbean patrols = 5 days 

Notes: * These patrols are conducted to support JIATF South. 

Surface assets are assigned to an operational status as defined in MSMP Appendix D, Table D-

46: Operational Status Selection. The initial schedule for surface assets applies the preceding 

guidelines and planning factors using time periods of: 

Pre-patrol preparation time in “C” status 

Resupply time in “C” status for post-patrol regeneration 

The initial schedule for patrol boats applies the preceding guidelines and planning factors using 

the following time periods: 

B-2: Asset is capable of achieving operational status within two hours (e.g., SAR Standby). 

B-6: Asset is capable of achieving operational status within six hours (e.g., LE Standby 

availability to patrol for an assigned primary mission). 

The Coast Guard also uses certain non-Coast Guard facilities as AMIO repatriation sites and as 

forward-deployed logistics support sites for cutters to support extended patrols and to facilitate 
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reprovisioning assets away from their normal homeport.  Surface asset FOLs are provided in 

Table C-17:  Surface Asset FOLs. 

Table C-17:  Surface Asset FOLs 

NE 

Region 

BostonMA 

Facility Name 

AMIO Repatriation 

Function 

AMIO 

Surface Asset 

Primary Mission 

New York Bight, Georges 

Bank, Gulf of Maine, 

Offshore North 

OPAREA/CTU 

PortsmouthVA AMIO Repatriation AMIO 

South Cape Hatteras, 

North Cape Hatteras, 

Offshore South 

SE 

Gitmo_Airfield_&_Port 

Bahia_de_Cabanas_Port 

AMIO Repatriation 

and Forward Deploy 

AMIO Repatriation 

AMIO, Drug 

AMIO 

44.7.4 

44.7.9 

PortAuPrince_Port 

Nassau_Airfield_&_Port 

AMIO Repatriation 

Forward Deploy 

AMIO 

Drug 

44.7.4 & 44.7.7 

44.7.7 

ApraHarbor_Airfield_&_Port 

Santo_Domingo_Port 

Forward Deploy and 

AMIO Repatriation 

AMIO Repatriation 

AMIO, LMR 

AMIO 

Western Pacific 

44.7.2 & DCE 

EnsenadaMX 

Balboa_Naval_BasePN 

AMIO Repatriation 

Forward Deploy 

AMIO 

AMIO, Drug 

Central America 

Central America 

WE 
Pago_Pago_Airfield_&_Port 

MantaEC_Airfield 

Forward Deploy 

Forward Deploy 

LE Standby 

LE Standby 

Western Pacific 

Central America 

Puerto_Quetzal_Port 

Saipan_Port 

Forward Deploy and 

AMIO Repatriation 

AMIO Repatriation 

AMIO, Drug 

AMIO 

Central America 

Western Pacific 

Wake_Island_Port 

Tinian_Port 

Forward Deploy and 

AMIO Repatriation 

AMIO Repatriation 

LE Standby 

AMIO 

Western Pacific 

Western Pacific 

Adak_Airfield_&_Port 

Dutch_Harbor_Airfield_&_Port 

Forward Deploy 

Forward Deploy 

LE Standby 

LMR 

45.5.9 & 45.5.11 

45.5.8 & 45.5.9 

AK 

KodiakAK 

KetchikanAK 

Nome_Airfield_&_Port 

AMIO Repatriation 

AMIO Repatriation 

Forward Deploy 

AMIO 

AMIO 

LMR 

45.5.7, 45.5.8, 45.5.9, 

45.5.10 & 45.5.11 

45.5.5 &45.5.7 

45.5.10 & 45.5.11 

C.2.4 Cutter Boat Assignments 

Cutter boat assignments are in accordance with the Modeled CONOPS and are provided in 

Table C-18:  Boat Assignments – POR & CFS Systems for the major cutters (WMSL/ 

WMSM).  WPC/ FRCs each are assigned one SRP. 
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Table C-18:  Boat Assignments – POR & CFS Systems 

Region Homeport Class Cutter Name CB-OTH MSB RHIB 

NE 

Boston, MA WMEC270 

CGC ESCANABA 1 1 

CGC SENECA 2 2 

CGC SPENCER 2 2 

Cape May, NJ WMEC210 
CGC DEPENDABLE 2 2 

CGC VIGOROUS 2 2 

Kittery, ME 
WMEC270 

CGC CAMPBELL 2 

CGC TAHOMA 2 2 

WMEC210 CGC RELIANCE 2 2 

Portsmouth, VA WMEC270 

CGC BEAR 2 2 

CGC FORWARD 1 1 

CGC HARRIET LANE 2 2 

CGC LEGARE 2 2 

CGC NORTHLAND 2 2 

CGC TAMPA 2 2 

Wilmington, NC 

WMEC210 

CGC DILIGENCE 2 2 

SE 

Cape Canaveral, 

FL 

CGC CONFIDENCE 1 1 

CGC VIGILANT 1 1 

Charleston, SC WHEC378 
CGC DALLAS 4 

CGC GALLATIN 1 1 

Galveston, TX WMEC210 CGC DAUNTLESS 1 1 

Key West, FL WMEC270 
CGC MOHAWK 2 

CGC THETIS 1 1 

Miami Beach, FL 

WMEC210 

CGC VALIANT 1 1 

Pascagoula, MS CGC DECISIVE 2 

St Petersburg, FL 
CGC RESOLUTE 1 1 

CGC VENTUROUS 1 1 

WE 

Alameda, CA WHEC378 

CGC BOUTWELL 2 

CGC MORGENTHAU 4 

CGC SHERMAN 2 

Astoria, OR WMEC210 
CGC ALERT 2 2 

CGC STEADFAST 1 1 

Coronado, CA 

WHEC378 

CGC CHASE 2 2 

CGC HAMILTON 1 1 

Honolulu, HI 
CGC JARVIS 1 1 

CGC RUSH 2 2 

Port Angeles, WA WMEC210 CGC ACTIVE 1 1 

Seattle, WA WHEC378 
CGC MELLON 2 

CGC MIDGETT 2 

AK 

Ketchikan, AK WMEC213 CGC ACUSHNET 1 1 

Kodiak, AK 
WHEC378 CGC MUNRO 2 

WMEC282 CGC ALEX HALEY 1 1 

Cutter boat assignments for additional hulls in the Cutter Fleet Study will include: 

WMSM-A (Mod 270):  one (1) LRI and one (1) SRP 

LCS-1:  Outfitted with a dedicated maritime security module with two (2) LRI-type small 

boats 
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C.3 General Development Considerations 

C.3.1 Scheduling 

The asset schedule and laydown varied between excursions. 

Figure C-1 through Figure C-4 show the regional contribution of air asset operational hours by 

mission for each system. Figure C-5 through Figure C-8 show the regional surface asset 

scheduling as the number of days by asset type and mission, for each system. 
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Figure C-1:  Northeast Region Air Asset Scheduled Assignments (Hours) 
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Figure C-2:  Southeast Region Air Asset Scheduled Assignments (Hours) 
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Figure C-3:  Western Region Air Asset Scheduled Assignments (Hours) 
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Figure C-4:  Alaska Region Air Asset Scheduled Assignments (Hours) 
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Figure C-5:  Northeast Region Surface Asset Scheduled Assignments by Class (Days) 
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Figure C-6:  Southeast Region Surface Asset Scheduled Assignments by Class (Days) 
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Figure C-7:  Western Region Surface Asset Scheduled Assignments by Class (Days) 
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Figure C-8:  Alaska Region Surface Asset Scheduled Assignments by Class (Days) 

C.3.2 Operational Inputs 

The operational inputs varied between each modeled system exercised. 

Asset Quantity 

The total operational quantities of assets available for mission execution in the model varied for 

all systems as indicated with Figure C-9 through Figure C-12. Table C-19:  POR Operational 

vs. Modeled Laydown Differences list the differences between the operational structure and the 

modeled representation. 

Table C-19:  POR Operational vs. Modeled Laydown Differences 

Asset Type Operational vs. Modeled Difference 

H-65 Five (5) aircraft located at Atlantic City, NJ, are fully consumed for the Rotary Wing Air Intercept 

mission and are not explicitly modeled. 

WMSL/ NSC None 

WMSM/ OPC None 

WLB225 Two (2) assets that operate exclusively in the Ninth District are not explicitly modeled, as they do 

not contribute to Deepwater missions. 
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MRR SRR TUAV

POR 32 82 18

Min NSC (CFS-1) 32 85 18

Med NSC (CFS-2) 32 82 18

Max NSC (CFS-3) 32 82 18

Mod270MinNSC (CFS-4) 32 100 18

Mod270MedNSC (CFS-5) 32 97 18

Mod270POR_NSC (CFS-6) 32 94 18

Min LCS (CFS-7) 32 82 18

Med LCS (CFS-8) 32 82 18

Max LCS (CFS-9) 32 82 18
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Figure C-9:  RW System-Level Count of Aviation Assets – All Regions, All Systems 

LRS MRS SUAV

POR 21 30 12

Min NSC (CFS-1) 21 30 12

Med NSC (CFS-2) 21 30 12

Max NSC (CFS-3) 21 30 12

Mod270MinNSC (CFS-4) 21 30 12

Mod270MedNSC (CFS-5) 21 30 12

Mod270POR_NSC (CFS-6) 21 30 12

Min LCS (CFS-7) 21 30 12

Med LCS (CFS-8) 21 30 12

Max LCS (CFS-9) 21 30 12
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Figure C-10:  FW System-Level Count of Aviation Assets – All Regions, All Systems 
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WHEC WMEC

POR 8 25

Min NSC (CFS-1) 5 30

Med NSC (CFS-2) 7 26

Max NSC (CFS-3) 9 23

Mod270MinNSC (CFS-4) 5 41

Mod270MedNSC (CFS-5) 7 37

Mod270POR_NSC (CFS-6) 8 34

Min LCS (CFS-7) 8 25

Med LCS (CFS-8) 8 25

Max LCS (CFS-9) 8 25
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Figure C-11:  System-Level Count of Major Cutter Assets – All Regions, All Systems 

ATON WPB CPB

POR 16 58 73

Min NSC (CFS-1) 16 58 73

Med NSC (CFS-2) 16 62 73

Max NSC (CFS-3) 16 59 73

Mod270MinNSC (CFS-4) 16 60 73

Mod270MedNSC (CFS-5) 16 58 73

Mod270POR_NSC (CFS-6) 16 58 73

Min LCS (CFS-7) 16 58 73

Med LCS (CFS-8) 16 58 73

Max LCS (CFS-9) 16 58 73
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Figure C-12:  System-Level Count of WLB & Patrol Boat Assets – All Regions, All Systems 
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Aircraft Availability 

The availability of aircraft for both deployed and home station mission execution in the model is 

based on the total quantity of aircraft operating hours (OpHours) along with their DDAS.  

OpHours are based on the number of modeled assets available and the operating hours assigned 

to each asset, as shown in Figure C-13 and Figure C-14. Only the SRRs deploy to ships in the 

model. The authorized and the scheduled DDAS for the SRRs for the excursions are shown in 

Figure C-15 through Figure C-17. Note:  Modeled asset types, defined in Table 5:  Asset Types 

and Classes for Modeled Fleet Mixes, are used in charts, graphs, and tables for consistency of 

presentation. 

MRR SRR TUAV

POR 10,080 24,255 10,800

Min NSC (CFS-1) 10,080 25,200 10,800

Med NSC (CFS-2) 10,080 24,255 10,800

Max NSC (CFS-3) 10,080 24,255 10,800

Mod270MinNSC (CFS-4) 10,080 29,925 10,800

Mod270MedNSC (CFS-5) 10,080 28,980 10,800

Mod270POR_NSC (CFS-6) 10,080 28,035 10,800

Min LCS (CFS-7) 10,080 24,255 10,800

Med LCS (CFS-8) 10,080 24,255 10,800

Max LCS (CFS-9) 10,080 24,255 10,800

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

Figure C-13:  RW System OFH – All Regions, All Systems 
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LRS MRS SUAV

POR 13,440 19,200 9,600

Min NSC (CFS-1) 13,440 19,200 9,600

Med NSC (CFS-2) 13,440 19,200 9,600

Max NSC (CFS-3) 13,440 19,200 9,600

Mod270MinNSC (CFS-4) 13,440 19,200 9,600

Mod270MedNSC (CFS-5) 13,440 19,200 9,600

Mod270POR_NSC (CFS-6) 13,440 19,200 9,600

Min LCS (CFS-7) 13,440 19,200 9,600

Med LCS (CFS-8) 13,440 19,200 9,600

Max LCS (CFS-9) 13,440 19,200 9,600

0
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20,000

25,000

Figure C-14:  FW System OFH – All Regions, All Systems 

POR
Min NSC 
(CFS-1)

Med NSC 
(CFS-2)

Max NSC 
(CFS-3)

Mod270Min
NSC (CFS-4)

Mod270Med
NSC (CFS-5)

Mod270POR
_NSC (CFS-6)

Min LCS 
(CFS-7)

Med LCS 
(CFS-8)

Max LCS 
(CFS-9)

DDAS Authorized 4,670 4,914 4,314 4,314 7,914 7,314 6,714 4,314 4,314 4,314

DDAS Scheduled 4,635 4,745 4,290 4,100 7,355 6,680 6,055 4,270 4,270 4,235
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3,000

4,000
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Figure C-15:  SRR Scheduled vs. Authorized DDAS 
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NE SE WE AK

POR 370 2,904 970 426

Min NSC (CFS-1) 370 2,548 1,570 426

Med NSC (CFS-2) 370 2,548 970 426

Max NSC (CFS-3) 370 2,548 970 426

Mod270MinNSC (CFS-4) 370 3,348 3,770 426

Mod270MedNSC (CFS-5) 370 3,148 3,370 426

Mod270POR_NSC (CFS-6) 370 3,148 2,770 426

Min LCS (CFS-7) 370 2,548 970 426

Med LCS (CFS-8) 370 2,548 970 426

Max LCS (CFS-9) 370 2,548 970 426
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2,500
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Figure C-16:  SRR Authorized DDAS by Air Station Region 

NE SE WE AK

SRR

POR 480 2,775 955 425 

Min NSC (CFS-1) 360 2,480 1,480 425 

Med NSC (CFS-2) 365 2,540 960 425 

Max NSC (CFS-3) 365 2,370 940 425 

Mod270MinNSC (CFS-4) 360 3,115 3,455 425 

Mod270MedNSC (CFS-5) 365 2,940 2,950 425 

Mod270POR_NSC (CFS-6) 365 2,940 2,325 425 

Min LCS (CFS-7) 365 2,540 940 425 

Med LCS (CFS-8) 365 2,540 940 425 

Max LCS (CFS-9) 365 2,505 940 425 

-

500 
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Figure C-17:  SRR Scheduled DDAS by Deployment Region 
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Surface Availability 

The availability of major cutters for mission execution in the model is based on the total days 

away from homeport (DAFHP).  The availability of patrol boats for mission execution in the 

model is based on the total quantity of patrol boat OpHours.  Total OpHours are based on the 

number of patrol boats available and the operating hours assigned to each patrol boat.  Table C-

20:  Scheduled Mission (AMIO, Drug, & LMR) Allocation Days – Scheduled Regions, All 

Systems shows the scheduled mission allocation. 
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Table C-20:  Scheduled Mission (AMIO, Drug, & LMR) Allocation Days – Scheduled Regions, All Systems 

Class Region Mission POR 

Min 

NSC 

(CFS-1) 

Med 

NSC 

(CFS-2) 

Max 

NSC 

(CFS-3) 

Mod 

270 

Min 

NSC 

(CFS-4) 

Mod 

270 

Med 

NSC 

(CFS-5) 

Mod 

270 

POR 

NSC 

(CFS-6) 

Min 

LCS 

(CFS-7) 

Med 

LCS 

(CFS-8) 

Max 

LCS 

(CFS-9) 

WMSL 

SE Drug 295 295 505 295 295 295 295 295 

WE Drug 720 270 395 600 270 395 600 600 600 600 

AK LMR 410 435 435 435 435 435 435 435 435 435 

WMSM 

NE LMR 930 940 930 900 930 930 930 

SE 
AMIO 770 760 760 765 760 760 690 

Drug 2,020 2,440 2,030 1,635 1,400 770 210 

WE 

AMIO 230 240 230 220 220 220 220 

DRUG 400 1,020 610 410 400 400 400 

LMR 390 390 390 390 390 390 390 

AK LMR 450 450 450 450 450 450 450 

WMSM-A 

NE LMR 940 940 940 

SE 
AMIO 1,390 1,180 1,180 

Drug 2,440 2,020 2,020 

WE 

AMIO 240 240 240 

Drug 2,760 2,550 1,880 

LMR 390 390 390 

AK LMR 450 450 450 

LCS SE 
AMIO 70 

Drug 630 1,260 1,820 

WLB 

NE LMR 60 60 60 60 60 60 60 60 60 60 

SE 
AMIO 50 50 50 50 50 50 50 50 50 50 

LMR 25 25 25 25 25 25 25 25 25 25 

WE 
AMIO 20 20 20 20 20 20 20 20 20 20 

LMR 135 135 135 135 135 135 135 135 135 135 

AK LMR 160 160 160 160 160 160 160 160 160 160 
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Class Region Mission POR 

Min 

NSC 

(CFS-1) 

Med 

NSC 

(CFS-2) 

Max 

NSC 

(CFS-3) 

Mod 

270 

Min 

NSC 

(CFS-4) 

Mod 

270 

Med 

NSC 

(CFS-5) 

Mod 

270 

POR 

NSC 

(CFS-6) 

Min 

LCS 

(CFS-7) 

Med 

LCS 

(CFS-8) 

Max 

LCS 

(CFS-9) 

FRC 

NE LMR 975 975 1,185 1,085 1,185 975 975 975 975 975 

SE 

AMIO 1,300 1,300 1,390 1,300 1,300 1,300 1,300 1,300 1,300 1,300 

Drug 1,955 1,955 2,075 1,955 1,955 1,955 1,955 1,955 1,955 1,955 

LMR 210 210 210 210 210 210 210 210 210 210 

WE 

AMIO 335 335 335 335 335 335 335 335 335 335 

Drug 435 435 435 435 435 435 435 435 435 435 

LMR 270 270 270 270 270 270 270 270 270 270 

AK LMR 280 280 280 280 280 280 280 280 280 280 

CPB87 

NE LMR 745 745 745 745 745 745 745 745 745 745 

SE 

AMIO 175 175 175 175 175 175 175 175 175 175 

Drug 400 400 400 400 400 400 400 400 400 400 

LMR 705 705 705 705 705 705 705 705 705 705 

WE 

AMIO 110 110 110 110 110 110 110 110 110 110 

Drug 435 435 435 435 435 435 435 435 435 435 

LMR 250 250 250 250 250 250 250 250 250 250 

Grand Total 15,645 15,975 15,975 15,450 18,555 17,925 17,460 15,540 15,540 15,540 
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C.4 Operational Spectrum (SDCIP) Process 

Supplemental analyses were conducted to provide additional insight into the impacts of the 

system changes on execution of the Operational Spectrum.  The Operational Spectrum, shown in 

Figure C-18:  Operational Spectrum represents a culling and sorting process.  This process is 

generally sequential and consists of a five-step procedure.  These steps, abbreviated as SDCIP, 

involve: 

1. Surveiling a given area 

2. Detecting targets 

3. Classifying detected targets as either TOIs or legitimate (non-violator) traffic 

4. Identifying specific TOI to determine its name, homeport, type of cargo, etc. 

5. Prosecuting or delivering end game capability to the identified TOI 

Intelligence and Fusion contributes throughout the Operational Spectrum as information is 

available.  For example, fusion of known violator tracks to the detection of a target by a 

patrolling asset provides a degree of additional information regarding the detected target.  Other 

sources of intelligence and information fusion may provide detailed position, course and speed, 

and violation information on targets sufficient and actionable to divert assets to prosecute. 

Complete

Mission

Return to Port

Return to Patrol

Inport/Standby

Surveil
Transit Surveillance

Patrol Surveillance
- Barrier

- T rackline

- Focussed Area

- Wide Area Coverage

- Coordinated Surveillance

Target Search
- Datum (Expanding

Square)

- Area (Parallel T rack)

Detect

Sensor Detection
Offboard Detection

- Intelligence

- Sighting Reports

Classify Initial Classification
- Observation

- Offboard Reports

Active Classification
- Diversion/Investigation

Identify

Target Amplification
- Intelligence/Query

Active Identification
- Diversion/Investigation

Prosecute

Deliver Service (End Game)

Compel Compliance

Intercept

SNO (PD-27)

Intelligence 

and Fusion

Figure C-18:  Operational Spectrum 
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This sequence is adaptable and applicable to all Coast Guard missions.  The progression through 

the steps of the spectrum provides Coast Guard units with a structure for operations and a means 

to sort/cull TOIs from background traffic in order to focus operational effort on activities that 

directly contribute to operational effectiveness.  This operational spectrum is applicable to 

single-unit operations as well as multi-unit, coordinated operations. 

In CGMOES, assets detect targets when they are within the calculated range from the sensor 

Probability of Detection (POD) tables.  A target within the range of the sensors as calculated 

is counted as a detection. 

Classification is calculated similarly with data from available classification sensors.  

Classification requires a detection by the asset in order to be processed. 

Identifications are calculated when the asset is able to close within the identification range of 

the asset sensors.  Identification requires the asset to close on the target in order to identify 

unique characteristics, such as name, flag, or other distinguishing features, and occurs, 

depending on the asset, within a range of 1 to 5 nautical miles.  Identification requires a 

classification by the asset in order for the identification to be processed. 

○	 An attribute of C4ISR systems contribution includes Electronic Identifications (EIDs).  

EIDs are discrete modeled events that make additional, specific information on selected 

targets available to assets; the assets use this information to update and prioritize their 

local target list for subsequent operational activities.  Analysis of EID data provides 

visibility into individual C4ISR system contributions to the Common Operating Picture 

(COP). 

 An EID event represents the push of Track Management System (TMS) data for 

participating vessels to patrolling assets.  It is executed similarly to a detection event 

using a large sensor.  The EID range varies according to the asset’s capabilities. 

 An EID event will make target information available to relevant assets/ facilities 

consistent with a visual ID except for the suspicion level. 

 Response to an EID event will result in adding targets to the TMS, evaluating and 

prioritizing those targets, and possibly diverting for prosecution of an electronically 

identified target. 

Prosecutions are recorded as a capable asset closes on a target and is able to board and 

prosecute the target.  Decisions to prosecute targets are limited by sea state launch limits and 

daily boarding limits, and are also a function of the information available to the asset at the 

time of intercept regarding the target’s activities.  Targets with violations have an assigned 

suspicion parameter that indicates the level of suspicion that they are a violator, and this 

parameter is used by the asset to decide on a boarding.  Assets may board low- or no-

suspicion targets if no other targets are available on the asset target list.  Overall system 

prosecutions are limited by the number of available assets by class and their operating area: 

○	 High Endurance Cutters (WMSL/ NSCs) operate in the Deep Caribbean, Eastern Pacific, 

and Bering Sea.  These areas have low densities of high-value targets in the primary 

missions. 

○	 Medium Endurance Cutters (WMSM/ OPCs) operate in the same areas as the WMSL/ 

NSCs – low densities of high-value targets – and between these areas and the near-coastal 

areas where the patrol boats operate. 
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○	 Patrol Craft (WPC/WPBs) operate in the near-coastal areas – higher densities of targets 

across the mission spectrum – and perform the majority of prosecutions. 

Other factors impacting prosecution include regional weather conditions, target density, and 

the ability of the asset to intercept the target. 
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APPENDIX D. OPERATIONAL EFFECTIVENESS COMPARISON 

The operational effectiveness of the CFS Models was assessed through computer modeling and 

simulation.  The excursions were exercised against the regional Deepwater scenarios presented 

in the Deepwater Modeling and Simulation Master Plan Version 2.1, Change 1 (MSMP V2.1 

Ch-1), implemented in the Coast Guard Maritime Operational Effectiveness Simulation 

(CGMOES) and executed with the Maritime Operations Simulation (MarOpsSim) tool.  An 

assessment of each Comparison Group Consolidated Results and Regional/ Mission Results is 

provided in the following sections. 

D.1 Comparison Group A 

Regional Results 

The results of comparing the Minimum NSC (Min NSC, Excursion 1), Medium NSC (Med NSC, 

Excursion 2), and Maximum NSC (Max NSC, Excursion 3) against the POR results for each 

performance measure are shown in Table D-1 through Table D-4. The entries in these tables are 

mean values and are color-coded to indicate the degree of variation from the baseline, using the 

approach described in Appendix B:  Modeling Overview.  Analysis is provided by both mission 

area and regional perspective. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Northeast Region 

The results of comparing the Minimum NSC (Min NSC, Excursion 1), Medium NSC (Med NSC, 

Excursion 2), and Maximum NSC (Max NSC, Excursion 3) against the POR results for each 

performance measure are shown in Table D-1:  Model Results Comparison Baseline – 
Northeast Region – Group A. Supplemental discussion and assessment follows. 
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Table D-1:  Model Results Comparison – Northeast Region – Group A 

Measure Title POR Min NSC Med NSC Max NSC MEASURES KEY

% Lives Saved 89% 89% 89% 89%

% Property Saved 93% 93% 93% 93% Indicates a major 

Fatalities 82 80 81 81 (1) mission in this region

Response Time - Distress 93% 93% 92% 93%

Datum Time 88% 87% 88% 88% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 7% 7% 9% 8% Indicates a limited

GLE Response - Ship Operations 8% 8% 8% 8% mission in this region

GLE Response - Nation 7% 7% 8% 7%

GLE Intercepts 41% 40% 41% 40%  (1) Indicates measures that 

AMIO POD 68% 65% 78% 74% decreases as performance

Maritime Migrant Interdiction Rate 0% 2% 1% 7% improves

AMIO TOI Intercepts 29% 26% 31% 31%

AMIO Event Interdiction 0% 2% 1% 3% > 2 standard deviations

AMIO SAR

Drug POD 89% 88% 89% 89% > 1 standard deviation

Drug Intercepts 43% 44% 45% 45%

Drug Interdictions 4% 4% 4% 4% Within 1 standard deviation

Cocaine Seized 3% 3% 5% 4%

Marijuana Seized 4% 3% 4% 4% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 60% 59% 59% 59% < 2 standard deviations

LMR Foreign Encroachment – Intercept 23% 24% 25% 26%

LMR POD - High Threat 95% 96% 96% 96%

LMR POD – Low  Threat 96% 95% 95% 95%

LMR Intercepts 92% 92% 92% 92%

LMR Boarding Rate – High Threat 15% 15% 16% 14%

LMR Boarding Rate – Low  Threat 5% 5% 5% 5%

LMR Compliance Rate – High Threat 62% 63% 61% 64%

LMR Compliance Rate – Low  Threat 31% 32% 32% 32%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 83% 82% 81% 77%

MARSEC 1 -- Fill Rate 39% 39% 40% 39%

MARSEC 2&3 -- Response Rate 53% 55% 53% 54%

MARSEC 2&3 -- Fill Rate 68% 70% 67% 68%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 94% 94% 93% 94%

Inland Security Event Response Rate 100% 100% 99% 99%

Inland Security Event Fill Rate 86% 86% 86% 86%

PWCS Intelligence Driven Security Boarding Rate 0% 0% 0% 0%

Security Boarding Rate 86% 86% 91% 89%

FVI Boarding 12% 12% 12% 12%

FVI Delay Time 0.0 0.0 0.0 0.0 (1)

LZE Inspections 7% 7% 8% 8%

LZE Surveillance 8% 8% 7% 7%

LZE Spill Detection

MARPOL Event Detection 83% 88% 85% 84%

MARPOL Event Response 95% 95% 95% 95%

MARPOL Response Time 0.5 0.5 0.5 0.5 (1)

NDAD Response – Hours – Rotary 96% 95% 95% 95%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 0% 0% 0% 0%

NDAD Response – Sorties – Rotary 96% 95% 95% 95%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 0% 0% 0% 0%

AOR Aw areness - Detection 78% 78% 78% 78%

AOR Aw areness - Classif ication 77% 77% 77% 77%

AOR Aw areness - Identif ication 79% 78% 79% 78%

AOR Coverage – Areas – High Threat 161% 159% 159% 158%

AOR Coverage – Areas – Low  Threat 12% 12% 13% 12%

AOR Coverage – Times – High Threat 55% 53% 52% 53%

AOR Coverage – Times – Low  Threat 4% 4% 4% 4%

Communications Failures 0% 1% 0% 0% (1)

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 69% 70% 70%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 23% 23% 24% 23%

Asset Aw areness Plots – TOI 90% 90% 90% 90%

Drug Intelligence 4% 3% 4% 3%

AMIO Intelligence 12% 0% 4% 0%

LMR Intelligence Foreign 2% 2% 3% 3%

LMR Intelligence Domestic 16% 16% 17% 15%

PWCS Intelligence 86% 86% 91% 89%

Regions

NE-EWO
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Maritime Safety 

Search and Rescue (SAR) and International Ice Patrol (IIP) are the missions in the Maritime 

Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR modeled performance include: 

Min NSC 

○	 SAR performance is similar to the Baseline System. 

Med NSC 

○	 SAR performance is similar to the Baseline System. 

Max NSC 

○	 SAR performance is similar to the Baseline System. 

IIP is a very focused mission, with dedicated assets that have limited interaction with other 

Deepwater missions.  IIP is a proactive mission requiring a wide-area airborne search capability. 

IIP was not explicitly modeled, as there were no changes to the assets conducting IIP or the 

CONOPS.  Assets were assigned to and consumed appropriately for mission execution. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of Concept of Logistics (CONLOG) constraints. 

Contributing factors to modeled AMIO performance include: 

Min NSC 

○	 AMIO performance is generally similar to the Baseline System.  Improvements are 

attributed to variations in cutter schedules – coupled with the highly variable nature and 

limited number of events in this region. 

Med NSC 

○	 AMIO performance is generally similar to the Baseline System.  Improvements are 

attributed to variations in cutter schedules – coupled with the highly variable nature and 

limited number of events in this region. 
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Max NSC 

○	 AMIO performance is generally similar to the Baseline System.  Improvements are 

attributed to variations in cutter schedules – coupled with the highly variable nature and 

limited number of events in this region. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 

Min NSC 

○	 Drug performance is similar to the Baseline System. 

Med NSC 

○	 Drug performance is similar to the Baseline System. 

Max NSC 

○	 Drug performance is similar to the Baseline System. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Med NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Max NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

Maritime Security (MARSEC) 1 contributions; reactive contributions include MARSEC 2 and 3 

responses, National Special Security Event (NSSE) and Inland Security event response, and 

PWCS Security Boardings.  The level of modeled PWCS performance is primarily due to limited 

resources (especially special mission-capable aircraft), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled PWCS performance include: 

Min NSC 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

Med NSC 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 
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○	 Reactive performance is generally similar to the Baseline System, with the exception of a 

minor improvement in the Security Boarding Rate.  This is attributed to an increase in 

patrol boat availability – quantity and operational time – allowing improved response to 

PWCS events. 

Max NSC 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is generally similar to the Baseline System, with the exception of a 

minor improvement in the Security Boarding Rate.  This is attributed to an increase in 

patrol boat availability – quantity and operational time – allowing improved response to 

PWCS events. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC 

○	 GLE performance is similar to the Baseline System. 

Med NSC 

○	 GLE performance is similar to the Baseline System. 

Max NSC 

○	 GLE performance is similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Max NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

3 May 2011	 D-5 



   

   

 

 

   

 

 

 

   

 

  

  

  

  

  

  

  

  

  

  

 

  

    

  

  

  

  

  

  

 

 

 

 

 

 

 

 

Multi-Mission Cutter Fleet Study 
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○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System.  A minor decrease in High Threat Boarding Rate is attributed to 

changes in assets quantities and scheduling adjustments to maintain effective presence. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests. 

Contributing factors to modeled National Defense performance include: 

Min NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 

Med NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 

Max NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC 

○	 NDAD performance is similar to the Baseline System. 

Med NSC 

○	 NDAD performance is similar to the Baseline System. 

Max NSC 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater Area of Responsibility (AOR), and strict application of CONLOG 

constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets. 

Contributing factors to modeled MDA performance include: 
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Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Min NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Max NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Med NSC 

○	 Drug, AMIO, LMR (Foreign), and LMR Domestic performance is generally similar to 

the Baseline System. 

○	 PWCS performance is improved compared to the Baseline System; this is attributed to 

the increased availability of patrol boats – quantity and operational time – to respond to 

Intelligence events. 

Max NSC 

○	 Drug, AMIO, LMR (Foreign) and LMR Domestic performance is generally similar to the 

Baseline System. 

○	 PWCS performance is improved compared to the Baseline System; this is attributed to 

the increased availability of patrol boats – quantity and operational time – to respond to 

Intelligence events. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Southeast Region 

The results of comparing the Minimum NSC (Min NSC, Excursion 1), Medium NSC (Med NSC, 

Excursion 2), and Maximum NSC (Max NSC, Excursion 3) against the POR results for each 

performance measure are shown in Table D-2:  Model Results Comparison Baseline – 
Southeast Region – Group A. Supplemental discussion and assessment follows. 
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Table D-2:  Model Results Comparison Baseline – Southeast Region – Group A 

Measure Title POR Min NSC Med NSC Max NSC MEASURES KEY

% Lives Saved 92% 92% 92% 92%

% Property Saved 94% 94% 95% 94% Indicates a major 

Fatalities 170 168 165 165 (1) mission in this region

Response Time - Distress 91% 92% 92% 92%

Datum Time 76% 78% 77% 78% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 5% 5% 6% Indicates a limited

GLE Response - Ship Operations 6% 5% 5% 5% mission in this region

GLE Response - Nation 6% 5% 5% 5%

GLE Intercepts 39% 40% 40% 40%  (1) Indicates measures that 

AMIO POD 52% 52% 52% 52% decreases as performance

Maritime Migrant Interdiction Rate 12% 13% 13% 12% improves

AMIO TOI Intercepts 33% 34% 33% 33%

AMIO Event Interdiction 15% 15% 15% 14% > 2 standard deviations

AMIO SAR 42% 41% 42% 40%

Drug POD 29% 29% 29% 29% > 1 standard deviation

Drug Intercepts 18% 18% 19% 19%

Drug Interdictions 8% 8% 8% 8% Within 1 standard deviation

Cocaine Seized 10% 10% 10% 9%

Marijuana Seized 11% 10% 11% 10% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 80% 82% 81% 80% < 2 standard deviations

LMR Foreign Encroachment – Intercept 57% 61% 57% 57%

LMR POD - High Threat 78% 80% 78% 78%

LMR POD – Low  Threat 61% 63% 63% 64%

LMR Intercepts 66% 68% 68% 68%

LMR Boarding Rate – High Threat 3% 3% 3% 2%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 98% 97% 98% 98%

LMR Compliance Rate – Low  Threat 48% 49% 48% 46%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 91% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 82% 86% 87% 87%

MARSEC 1 -- Fill Rate 67% 64% 67% 67%

MARSEC 2&3 -- Response Rate 68% 67% 66% 66%

MARSEC 2&3 -- Fill Rate 84% 82% 82% 81%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 96% 96% 97% 97%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 98% 95% 97% 98%

PWCS Intelligence Driven Security Boarding Rate 83% 85% 82% 83%

Security Boarding Rate 84% 83% 84% 84%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 2% 2% 2% 2%

LZE Surveillance 2% 2% 2% 2%

LZE Spill Detection

MARPOL Event Detection 67% 74% 74% 73%

MARPOL Event Response 66% 66% 67% 66%

MARPOL Response Time 0.7 0.8 0.7 0.7

NDAD Response – Hours – Rotary 97% 96% 97% 96%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 97% 96% 97% 97%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 100% 100% 100% 100%

AOR Aw areness - Detection 70% 70% 70% 70%

AOR Aw areness - Classif ication 69% 69% 69% 69%

AOR Aw areness - Identif ication 53% 53% 53% 53%

AOR Coverage – Areas – High Threat 85% 85% 84% 84%

AOR Coverage – Areas – Low  Threat 26% 26% 25% 26%

AOR Coverage – Times – High Threat 27% 27% 26% 26%

AOR Coverage – Times – Low  Threat 7% 7% 7% 7%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 72% 72% 72%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 15% 16% 16% 16%

Asset Aw areness Plots – TOI 69% 69% 69% 69%

Drug Intelligence 4% 4% 4% 5%

AMIO Intelligence 12% 13% 12% 12%

LMR Intelligence Foreign 9% 10% 8% 8%

LMR Intelligence Domestic 3% 3% 3% 3%

PWCS Intelligence 84% 83% 84% 84%
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Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR performance include: 

Min NSC 

○	 SAR performance is generally similar to the Baseline System.  Minor improvements are 

attributed to scheduling differences in major cutters and deployed aircraft. 

Med NSC 

○	 SAR performance is generally similar to the Baseline System.  Minor improvements are 

attributed to scheduling differences in major cutters and deployed aircraft. 

Max NSC 

○	 SAR performance is generally similar to the Baseline System.  Minor improvements are 

attributed to scheduling differences in major cutters and deployed aircraft. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Contributing factors to modeled AMIO performance include: 

Min NSC 

○	 AMIO performance is similar to the Baseline System. 

Med NSC 

○	 AMIO performance is similar to the Baseline System. 

Max NSC 

○	 AMIO performance is similar to the Baseline System. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 
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Multi-Mission Cutter Fleet Study 
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Contributing factors to modeled Drug performance include: 

Min NSC 

○	 Drug performance is similar to the Baseline System. 

Med NSC 

○	 Drug performance is similar to the Baseline System. 

Max NSC 

○	 Drug performance is generally similar to the Baseline System.  A minor decrease in drug 

seizures is attributed to decreased WMSM/ OPC asset availability – quantity and 

operational time – to proactively patrol and respond to Drug events. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC 

○	 LMR (EEZ) performance improved compared to the Baseline System; this is attributed to 

increased WMSM/ OPC asset availability – quantity and operational time – to provide 

detection, identification, and intercept of LMR (EEZ) TOIs. 

Med NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Max NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  

Contributing factors to modeled PWCS performance include: 

Min NSC 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to the reallocation of rotary-wing assets to major cutters 

assigned to other proactive missions, resulting in a reduced availability for PWCS 

activity (search). 

○	 Reactive performance is similar to the Baseline System. 

Med NSC 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 
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Max NSC 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC 

○	 GLE performance is similar to the Baseline System. 

Med NSC 

○	 GLE performance is similar to the Baseline System. 

Max NSC 

○	 GLE performance is similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Max NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 
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availability of assets scheduled to fill GDO and TSC exercise requests. 

Contributing factors to modeled National Defense performance include: 

Min NSC 

○	 National Defense and TSC performance is generally similar to the Baseline System, with 

the exception of a minor decrease in National Defense Fill Rate.  The decrease is 

attributed to selected assets being unavailable for National Defense events due to 

diversion to higher priority – PWCS – events. 

Med NSC 

○	 National Defense and TSC performance is similar to the Baseline System.  Improvements 

are attributed to variations in the allocation of cutter-deployed aircraft. 

Max NSC 

○	 National Defense and TSC performance is similar to the Baseline System.  Improvements 

are attributed to variations in the allocation of cutter-deployed aircraft. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC 

○	 NDAD performance is similar to the Baseline System. 

Med NSC 

○	 NDAD performance is similar to the Baseline System. 

Max NSC 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets.  

Contributing factors to modeled MDA performance include: 

Min NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 
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○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Max NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are similar to the Baseline
 
System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Med NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Max NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Western Region 

The results of comparing the Minimum NSC (Min NSC, Excursion 1), Medium NSC (Med NSC, 

Excursion 2), and Maximum NSC (Max NSC, Excursion 3) against the POR results for each 

performance measure are shown in Table D-3:  Model Results Comparison Baseline – 
Western Region – Group A. Supplemental discussion and assessment follows. 
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Table D-3:  Model Results Comparison Baseline – Western Region – Group A 

Measure Title POR Min NSC Med NSC Max NSC MEASURES KEY

% Lives Saved 93% 93% 93% 92%

% Property Saved 95% 95% 95% 95% Indicates a major 

Fatalities 93 94 93 96 (1) mission in this region

Response Time - Distress 94% 93% 93% 93%

Datum Time 86% 85% 86% 86% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 6% 7% 6% Indicates a limited

GLE Response - Ship Operations 6% 6% 6% 6% mission in this region

GLE Response - Nation 6% 6% 6% 6%

GLE Intercepts 36% 39% 39% 39%  (1) Indicates measures that 

AMIO POD 41% 43% 42% 43% decreases as performance

Maritime Migrant Interdiction Rate 6% 7% 5% 6% improves

AMIO TOI Intercepts 24% 25% 24% 24%

AMIO Event Interdiction 5% 6% 5% 5% > 2 standard deviations

AMIO SAR 19% 24% 21% 17%

Drug POD 42% 42% 41% 41% > 1 standard deviation

Drug Intercepts 23% 24% 23% 23%

Drug Interdictions 8% 8% 7% 7% Within 1 standard deviation

Cocaine Seized 12% 13% 11% 11%

Marijuana Seized 12% 12% 11% 10% < 1 standard deviation

Heroin Seized 1% 1% 1% 1%

LMR Foreign Encroachment – POD 43% 45% 45% 45% < 2 standard deviations

LMR Foreign Encroachment – Intercept 33% 35% 35% 35%

LMR POD - High Threat 21% 23% 23% 23%

LMR POD – Low  Threat 93% 93% 93% 93%

LMR Intercepts 88% 89% 89% 89%

LMR Boarding Rate – High Threat 0% 0% 0% 0%

LMR Boarding Rate – Low  Threat 2% 2% 2% 2%

LMR Compliance Rate – High Threat 99% 99% 99% 99%

LMR Compliance Rate – Low  Threat 37% 40% 38% 38%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 86% 87% 87% 87%

MARSEC 1 -- Fill Rate 74% 68% 67% 67%

MARSEC 2&3 -- Response Rate 68% 71% 67% 67%

MARSEC 2&3 -- Fill Rate 75% 75% 74% 74%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 95% 94% 94% 94%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 95% 94% 94% 94%

PWCS Intelligence Driven Security Boarding Rate 50% 70% 37% 48%

Security Boarding Rate 51% 51% 52% 52%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 4% 5% 5% 4%

LZE Surveillance 5% 4% 4% 5%

LZE Spill Detection

MARPOL Event Detection 40% 49% 52% 48%

MARPOL Event Response 47% 49% 49% 49%

MARPOL Response Time 0.5 0.5 0.5 0.5

NDAD Response – Hours – Rotary 99% 99% 99% 99%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 97% 97% 97% 97%

NDAD Response – Sorties – Rotary 100% 100% 99% 99%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 98% 98% 98% 98%

AOR Aw areness - Detection 65% 67% 67% 67%

AOR Aw areness - Classif ication 64% 66% 66% 66%

AOR Aw areness - Identif ication 61% 62% 62% 62%

AOR Coverage – Areas – High Threat 16% 16% 15% 15%

AOR Coverage – Areas – Low  Threat 13% 14% 13% 13%

AOR Coverage – Times – High Threat 4% 4% 4% 4%

AOR Coverage – Times – Low  Threat 3% 3% 3% 3%

Communications Failures 0% 0% 0% 0%

Alternative Communications 1.9 1.9 1.9 1.9

Communications Interoperability – CG 71% 71% 72% 71%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 11% 11% 11% 12%

Asset Aw areness Plots – TOI 69% 70% 70% 70%

Drug Intelligence 1% 1% 0% 0%

AMIO Intelligence 3% 4% 4% 3%

LMR Intelligence Foreign 3% 4% 3% 3%

LMR Intelligence Domestic 1% 0% 1% 1%

PWCS Intelligence 51% 51% 51% 52%
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Maritime Safety
 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area.
 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they
 
occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case.
 

Contributing factors to modeled SAR performance include:
 

Min NSC 

○ SAR performance is generally similar to the Baseline System.
 

Med NSC
 
○ SAR performance is generally similar to the Baseline System.
 

Max NSC
 
○ SAR performance is generally similar to the Baseline System. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints.  

Contributing factors to modeled AMIO performance include: 

Min NSC 

○ AMIO performance is similar to the Baseline System.
 

Med NSC
 
○ AMIO performance is similar to the Baseline System.
 

Max NSC
 
○ AMIO performance is similar to the Baseline System. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 
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Min NSC 

○	 Drug performance is generally similar to the Baseline System.  A minor increase in drug 

seizures is attributed to increased WMSM/ OPC asset availability – quantity and 

operational time – to proactively patrol and respond to Drug events. 

Med NSC 

○	 Drug performance is generally similar to the Baseline System.  A minor decrease in drug 

seizures is attributed to the shift in major cutters from WMSL/ NSC to WMSM/ OPC and 

the resultant decreased availability to proactively patrol and respond to Drug events. 

Max NSC 

○	 Drug performance is generally similar to the Baseline System.  A minor decrease in drug 

seizures is attributed to changes in assets quantities and scheduling adjustments to 

maintain effective presence. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Med NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Max NSC 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  

Contributing factors to modeled PWCS performance include: 

Min NSC 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to the reallocation of rotary-wing assets to major cutters 

assigned to other proactive missions, resulting in a reduced availability for PWCS 

activity. 

○	 Reactive performance is similar to the Baseline System. 

Med NSC 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to the reallocation of rotary-wing assets to major cutters 

assigned to other proactive missions, resulting in a reduced availability for PWCS 

activity. 
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○	 Reactive performance is similar to the Baseline System. 

Max NSC 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to the reallocation of rotary-wing assets to major cutters 

assigned to other proactive missions, resulting in a reduced availability for PWCS 

activity. 

○	 Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC 

○	 GLE performance is generally similar to the Baseline System. Improvements are 

attributed to changes in assets quantities and scheduling adjustments to maintain effective 

presence. 

Med NSC 

○	 GLE performance is generally similar to the Baseline System. Improvements are 

attributed to changes in assets quantities and scheduling adjustments to maintain effective 

presence. 

Max NSC 

○	 GLE performance is generally similar to the Baseline System. Improvements are 

attributed to changes in assets quantities and scheduling adjustments to maintain effective 

presence. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 
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○ FVI, LZE, and MARPOL performance is similar to the Baseline System.
 

Max NSC
 
○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense
 

National Defense mission demands include General Defense Operations (GDO) and Theater
 
Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the
 
availability of assets scheduled to fill GDO and TSC exercise requests.  


Contributing factors to modeled National Defense performance include:
 

Min NSC
 
○ National Defense and TSC performance is similar to the Baseline System.
 

Med NSC
 
○ National Defense and TSC performance is similar to the Baseline System.
 

Max NSC
 
○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC 

○ NDAD performance is similar to the Baseline System.
 

Med NSC
 
○ NDAD performance is similar to the Baseline System.
 

Max NSC
 
○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 
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to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets. 

Contributing factors to modeled MDA performance include: 

Min NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are generally improved compared 

to the Baseline System; this is attributed to changes in assets quantities and scheduling 

adjustments to maintain effective presence. 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC 

○	 AOR Awareness is generally improved compared to the Baseline System; this is 

attributed to changes in assets quantities and scheduling adjustments to maintain effective 

presence. 

○	 AOR Coverage – Area and Time is generally similar to the Baseline System. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Max NSC 

○	 AOR Awareness is generally improved compared to the Baseline System; this is 

attributed to changes in assets quantities and scheduling adjustments to maintain effective 

presence. 

○	 AOR Coverage – Area and Time is generally similar to the Baseline System. 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Med NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Max NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 
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Alaska Region 

The results of comparing the Minimum NSC (Min NSC, Excursion 1), Medium NSC (Med NSC, 

Excursion 2), and Maximum NSC (Max NSC, Excursion 3) against the POR results for each 

performance measure are shown in Table D-4:  Model Results Comparison Baseline – Alaska 

Region – Group A. Supplemental discussion and assessment follows. 
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Table D-4:  Model Results Comparison Baseline – Alaska Region – Group A 

Measure Title POR Min NSC Med NSC Max NSC MEASURES KEY

% Lives Saved 79% 79% 78% 78%

% Property Saved 85% 85% 85% 85% Indicates a major 

Fatalities 79 80 82 82 (1) mission in this region

Response Time - Distress 93% 93% 93% 93%

Datum Time 63% 63% 63% 63% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 4% 3% 3% 3% Indicates a limited

GLE Response - Ship Operations 3% 4% 4% 4% mission in this region

GLE Response - Nation 4% 4% 4% 4%

GLE Intercepts 9% 9% 9% 9%  (1) Indicates measures that 

AMIO POD 45% 43% 48% 48% decreases as performance

Maritime Migrant Interdiction Rate 5% 4% 8% 8% improves

AMIO TOI Intercepts 19% 20% 18% 18%

AMIO Event Interdiction 4% 4% 4% 4% > 2 standard deviations

AMIO SAR

Drug POD 38% 37% 34% 34% > 1 standard deviation

Drug Intercepts 18% 18% 15% 15%

Drug Interdictions 6% 7% 4% 4% Within 1 standard deviation

Cocaine Seized 6% 7% 6% 6%

Marijuana Seized 7% 7% 3% 3% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 24% 25% 24% 24% < 2 standard deviations

LMR Foreign Encroachment – Intercept 17% 18% 17% 17%

LMR POD - High Threat 38% 38% 41% 41%

LMR POD – Low  Threat 26% 27% 27% 27%

LMR Intercepts 22% 22% 22% 22%

LMR Boarding Rate – High Threat 12% 12% 11% 11%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 88% 90% 91% 91%

LMR Compliance Rate – Low  Threat 34% 33% 34% 34%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 92% 92% 92%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 85% 85% 86% 86%

MARSEC 1 -- Fill Rate 65% 64% 64% 64%

MARSEC 2&3 -- Response Rate 69% 68% 70% 70%

MARSEC 2&3 -- Fill Rate 64% 61% 64% 64%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 97% 98% 98% 98%

Inland Security Event Response Rate

Inland Security Event Fill Rate

PWCS Intelligence Driven Security Boarding Rate 52% 52% 53% 53%

Security Boarding Rate 42% 42% 42% 42%

FVI Boarding 5% 5% 5% 5%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 5% 5% 5% 5%

LZE Surveillance 4% 4% 4% 4%

LZE Spill Detection

MARPOL Event Detection 14% 11% 4% 4%

MARPOL Event Response 35% 34% 35% 35%

MARPOL Response Time 0.7 0.7 0.8 0.8

NDAD Response – Hours – Rotary 98% 98% 98% 98%

NDAD Response – Hours – Fixed 99% 100% 99% 99%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 99% 99% 98% 98%

NDAD Response – Sorties – Fixed 99% 100% 100% 100%

NDAD Response – Sorties – Heavy 99% 100% 100% 100%

AOR Aw areness - Detection 20% 19% 19% 19%

AOR Aw areness - Classif ication 18% 18% 17% 17%

AOR Aw areness - Identif ication 28% 27% 27% 27%

AOR Coverage – Areas – High Threat 12% 11% 11% 11%

AOR Coverage – Areas – Low  Threat 8% 8% 8% 8%

AOR Coverage – Times – High Threat 3% 2% 2% 2%

AOR Coverage – Times – Low  Threat 2% 1% 1% 1%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 75% 76% 75% 75%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 12% 13% 12% 12%

Asset Aw areness Plots – TOI 41% 41% 41% 41%

Drug Intelligence 0% 0% 0% 0%

AMIO Intelligence 0% 0% 0% 0%

LMR Intelligence Foreign 3% 3% 3% 3%

LMR Intelligence Domestic 10% 4% 8% 8%

PWCS Intelligence 43% 42% 43% 43%

AK

EWO

3 May 2011 D-21 



   

   

 

 

   

 

  

  

  

 

   

 

  

  

  

  

  

  

 

  

  

 

 

 

  

 

  

 

 

  

  

  

  

  

  

 

 

 

 

  

 

 

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case.  

Contributing factors to modeled SAR performance include: 

Min NSC 

○ SAR performance is generally similar to the Baseline System. 

Med NSC 

○ SAR performance is generally similar to the Baseline System. 

Max NSC 

○ SAR performance is generally similar to the Baseline System. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints.  Contributing factors to modeled AMIO performance 

include: 

Min NSC 

○ AMIO performance is similar to the Baseline System. 

Med NSC 

○ AMIO performance is similar to the Baseline System. 

Max NSC 

○ AMIO performance is similar to the Baseline System. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. The highly variable 

nature and very limited number of events in this region influence the modeled performance.  

Contributing factors to modeled Drug performance include: 
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Min NSC 

○ Drug performance is similar to the Baseline System. 

Med NSC 

○ Drug performance is similar to the Baseline System. 

Max NSC 

○ Drug performance is similar to the Baseline System. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC 

○ LMR (EEZ) performance is similar to the Baseline System. 

Med NSC 

○ LMR (EEZ) performance is similar to the Baseline System. 

Max NSC 

○ LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  Contributing factors to modeled PWCS performance 

include: 

Min NSC 

○ Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System. 

Med NSC 

○ Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System. 

Max NSC 

○ Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC 

○ GLE performance is similar to the Baseline System. 

Med NSC 

○ GLE performance is similar to the Baseline System. 
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Max NSC 

○	 GLE performance is similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Max NSC 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests.  

Contributing factors to modeled National Defense performance include: 

Min NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 

Med NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 

Max NSC 

○	 National Defense and TSC performance is similar to the Baseline System. 
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Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC 

○	 NDAD performance is similar to the Baseline System. 

Med NSC 

○	 NDAD performance is similar to the Baseline System. 

Max NSC 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets.  

Contributing factors to modeled MDA performance include: 

Min NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the
 
Baseline System.
 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the
 
Baseline System.
 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Max NSC 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the
 
Baseline System.
 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 
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Min NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Med NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

Max NSC 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is generally 

similar to the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

D.2 Comparison Group B 

Regional Results 

The results of comparing the Minimum NSC & Modernized 270 (Min NSC/ Mod 270, Excursion 

4), Medium NSC & Modernized 270 (Med NSC/ Mod 270, Excursion 5), and POR NSC & 

Modernized 270 (POR NSC/ Mod 270, Excursion 6) against the POR results for each 

performance measure are shown in Table D-5 through Table D-8. The entries in these tables are 

mean values and are color-coded to indicate the degree of variation from the baseline, using the 

approach described in Appendix B:  Modeling Overview.  Analysis is provided by both mission 

area and regional perspective. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Northeast Region 

The results of comparing the Minimum NSC & Modernized 270 (Min NSC/ Mod 270, Excursion 

4), Medium NSC & Modernized 270 (Med NSC/ Mod 270, Excursion 5), and POR NSC & 

Modernized 270 (POR NSC/ Mod 270, Excursion 6) against the POR results for each 

performance measure are shown in Table D-5:  Model Results Comparison Baseline – 
Northeast Region – Group B. Supplemental discussion and assessment follows. 
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Table D-5:  Model Results Comparison – Northeast Region – Group B 

Measure Title POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 MEASURES KEY

% Lives Saved 89% 89% 89% 89%

% Property Saved 93% 94% 94% 94% Indicates a major 

Fatalities 82 79 80 80 (1) mission in this region

Response Time - Distress 93% 93% 93% 93%

Datum Time 88% 87% 87% 88% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 7% 7% 8% 8% Indicates a limited

GLE Response - Ship Operations 8% 8% 8% 8% mission in this region

GLE Response - Nation 7% 8% 7% 8%

GLE Intercepts 41% 40% 39% 39%  (1) Indicates measures that 

AMIO POD 68% 72% 71% 69% decreases as performance

Maritime Migrant Interdiction Rate 0% 2% 1% 0% improves

AMIO TOI Intercepts 29% 30% 28% 26%

AMIO Event Interdiction 0% 2% 1% 1% > 2 standard deviations

AMIO SAR

Drug POD 89% 89% 88% 88% > 1 standard deviation

Drug Intercepts 43% 45% 42% 43%

Drug Interdictions 4% 4% 3% 2% Within 1 standard deviation

Cocaine Seized 3% 4% 3% 3%

Marijuana Seized 4% 4% 2% 2% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 60% 63% 59% 62% < 2 standard deviations

LMR Foreign Encroachment – Intercept 23% 26% 25% 26%

LMR POD - High Threat 95% 96% 96% 96%

LMR POD – Low  Threat 96% 96% 95% 95%

LMR Intercepts 92% 92% 92% 92%

LMR Boarding Rate – High Threat 15% 14% 14% 14%

LMR Boarding Rate – Low  Threat 5% 5% 4% 4%

LMR Compliance Rate – High Threat 62% 64% 65% 65%

LMR Compliance Rate – Low  Threat 31% 32% 32% 33%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 83% 80% 81% 81%

MARSEC 1 -- Fill Rate 39% 40% 39% 39%

MARSEC 2&3 -- Response Rate 53% 57% 56% 56%

MARSEC 2&3 -- Fill Rate 68% 73% 71% 71%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 94% 93% 94% 94%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 86% 86% 85% 85%

PWCS Intelligence Driven Security Boarding Rate 0% 0% 0% 0%

Security Boarding Rate 86% 91% 86% 86%

FVI Boarding 12% 12% 12% 12%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 7% 7% 7% 7%

LZE Surveillance 8% 8% 8% 8%

LZE Spill Detection

MARPOL Event Detection 83% 86% 82% 86%

MARPOL Event Response 95% 95% 94% 94%

MARPOL Response Time 0.5 0.5 0.5 0.5

NDAD Response – Hours – Rotary 96% 95% 97% 96%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 0% 0% 0% 0%

NDAD Response – Sorties – Rotary 96% 95% 97% 97%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 0% 0% 0% 0%

AOR Aw areness - Detection 78% 78% 78% 78%

AOR Aw areness - Classif ication 77% 77% 77% 77%

AOR Aw areness - Identif ication 79% 78% 78% 78%

AOR Coverage – Areas – High Threat 161% 163% 162% 162%

AOR Coverage – Areas – Low  Threat 12% 13% 12% 12%

AOR Coverage – Times – High Threat 55% 52% 53% 53%

AOR Coverage – Times – Low  Threat 4% 4% 4% 4%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 70% 70% 70%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 23% 19% 19% 19%

Asset Aw areness Plots – TOI 90% 90% 90% 90%

Drug Intelligence 4% 3% 3% 3%

AMIO Intelligence 12% 12% 0% 0%

LMR Intelligence Foreign 2% 4% 4% 3%

LMR Intelligence Domestic 16% 17% 16% 15%

PWCS Intelligence 86% 91% 86% 86%
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Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Maritime Safety 

Search and Rescue (SAR) and International Ice Patrol (IIP) are the missions in the Maritime 

Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR modeled performance include: 

Min NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

IIP is a very focused mission, with dedicated assets that have limited interaction with other 

Deepwater missions.  IIP is a proactive mission requiring a wide-area airborne search capability. 

IIP was not explicitly modeled, as there were no changes to the assets conducting IIP or the 

CONOPS.  Assets were assigned to and consumed appropriately for mission execution. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of Concept of Logistics (CONLOG) constraints. 

Contributing factors to modeled AMIO performance include: 

Min NSC/ Mod 270 

○	 AMIO performance is generally similar to the Baseline System.  Differences are 

attributed to the highly variable nature and limited number of events in this region. 

Med NSC/ Mod 270 

○	 AMIO performance is generally similar to the Baseline System.  Differences are 

attributed to the highly variable nature and limited number of events in this region. 

POR NSC/ Mod 270 

○	 AMIO performance is generally similar to the Baseline System.  Differences are 

attributed to the highly variable nature and limited number of events in this region. 
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Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 

Min NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System. 

Med NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System. 

POR NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System. 

LMR (EEZ) is modeled as a proactive mission. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

Maritime Security (MARSEC) 1 contributions; reactive contributions include MARSEC 2 and 3 

responses, National Special Security Event (NSSE) and Inland Security event response, and 

PWCS Security Boardings.  The level of modeled PWCS performance is primarily due to limited 

resources (especially special mission-capable aircraft), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled PWCS performance include: 

Min NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is generally similar to the Baseline System, with the exception of a 

minor improvement in the Security Boarding Rate.  This is attributed to an increase in 

patrol boat availability – quantity and operational time – allowing improved response to 

PWCS events. 

Med NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is generally similar to the Baseline System. 

○	 Reactive performance is generally similar to the Baseline System. 
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POR NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is generally similar to the Baseline System. 

○	 Reactive performance is generally similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC/ Mod 270 

○	 GLE performance is generally similar to the Baseline System. 

Med NSC/ Mod 270 

○	 GLE performance is generally similar to the Baseline System. 

POR NSC/ Mod 270 

○	 GLE performance is generally similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) has a minor 

increase compared to the Baseline System; this is attributed to an increase in patrol boat 

availability – quantity and operational time – for mission execution. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) has a minor decrease 

compared to the Baseline System; this is attributed to the shift from OPC to Modernized 

270 cutters with decreased capability – launch limits – for mission execution.  

Compliance Rates are directly influenced by Boarding Rates and change due to the 

varying engagement of violators afforded by the adjusted LMR patrols by surface assets; 

e.g., a significant increase in the Boarding Rate will cause a corresponding decrease in 

Compliance Rate. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) has a minor 

increase compared to the Baseline System; this is attributed to the shift from OPC to 

Modernized 270 cutters resulting in a minor shift in operational focus from Low Threat to 

High Threat patrol areas. 
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○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) has a minor decrease 

compared to the Baseline System; this is attributed to the shift from OPC to Modernized 

270 cutters with decreased capability – launch limits – for mission execution.  

Compliance Rates are directly influenced by Boarding Rates and change due to the 

varying engagement of violators afforded by the adjusted LMR patrols by surface assets; 

e.g., a significant increase in the Boarding Rate will cause a corresponding decrease in 

Compliance Rate. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests. 

Contributing factors to modeled National Defense performance include: 

Min NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater Area of Responsibility (AOR), and strict application of CONLOG 

constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 
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to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets. 

Contributing factors to modeled MDA performance include: 

Min NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the 

Baseline System. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are generally similar to the Baseline 

System. 

Med NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the 

Baseline System. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are generally similar to the Baseline 

System. 

POR NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are generally similar to the 

Baseline System. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are generally similar to the Baseline 

System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), and LMR Domestic performance is generally similar to 

the Baseline System. 

○	 PWCS performance is improved compared to the Baseline System; this is attributed to 

the increased availability of patrol boats – quantity and operational time – to respond to 

Intelligence events. 

Med NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), and LMR Domestic performance is generally similar to 

the Baseline System. 

POR NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), and LMR Domestic performance is generally similar to 

the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

3 May 2011	 D-32 



   

   

 

 

   

 

 

    

     

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

Southeast Region 

The results of comparing the Minimum NSC & Modernized 270 (Min NSC/ Mod 270, Excursion 

4), Medium NSC & Modernized 270 (Med NSC/ Mod 270, Excursion 5), and POR NSC & 

Modernized 270 (POR NSC/ Mod 270, Excursion 6) against the POR results for each 

performance measure are shown in Table D-6:  Model Results Comparison Baseline – 
Southeast Region – Group B. Supplemental discussion and assessment follows. 
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Table D-6:  Model Results Comparison Baseline – Southeast Region – Group B 

Measure Title POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 MEASURES KEY

% Lives Saved 92% 92% 92% 92%

% Property Saved 94% 94% 95% 95% Indicates a major 

Fatalities 170 170 171 173 (1) mission in this region

Response Time - Distress 91% 92% 92% 92%

Datum Time 76% 78% 77% 78% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 6% 7% 7% Indicates a limited

GLE Response - Ship Operations 6% 7% 6% 6% mission in this region

GLE Response - Nation 6% 7% 6% 6%

GLE Intercepts 39% 42% 41% 42%  (1) Indicates measures that 

AMIO POD 52% 56% 55% 55% decreases as performance

Maritime Migrant Interdiction Rate 12% 16% 15% 15% improves

AMIO TOI Intercepts 33% 37% 36% 36%

AMIO Event Interdiction 15% 18% 17% 17% > 2 standard deviations

AMIO SAR 42% 45% 43% 44%

Drug POD 29% 29% 30% 30% > 1 standard deviation

Drug Intercepts 18% 19% 20% 20%

Drug Interdictions 8% 8% 9% 9% Within 1 standard deviation

Cocaine Seized 10% 11% 11% 10%

Marijuana Seized 11% 11% 12% 12% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 80% 82% 81% 81% < 2 standard deviations

LMR Foreign Encroachment – Intercept 57% 60% 58% 59%

LMR POD - High Threat 78% 80% 79% 78%

LMR POD – Low  Threat 61% 64% 64% 64%

LMR Intercepts 66% 69% 69% 68%

LMR Boarding Rate – High Threat 3% 4% 3% 3%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 98% 96% 97% 97%

LMR Compliance Rate – Low  Threat 48% 45% 46% 47%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 91% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 82% 87% 87% 87%

MARSEC 1 -- Fill Rate 67% 68% 66% 66%

MARSEC 2&3 -- Response Rate 68% 68% 66% 66%

MARSEC 2&3 -- Fill Rate 84% 83% 80% 82%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 96% 94% 95% 96%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 98% 96% 96% 97%

PWCS Intelligence Driven Security Boarding Rate 83% 85% 84% 83%

Security Boarding Rate 84% 83% 85% 84%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 2% 2% 2% 2%

LZE Surveillance 2% 2% 2% 2%

LZE Spill Detection

MARPOL Event Detection 67% 80% 74% 71%

MARPOL Event Response 66% 66% 66% 66%

MARPOL Response Time 0.7 0.7 0.7 0.7

NDAD Response – Hours – Rotary 97% 96% 96% 96%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 97% 96% 96% 96%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 100% 100% 100% 100%

AOR Aw areness - Detection 70% 72% 71% 71%

AOR Aw areness - Classif ication 69% 70% 70% 70%

AOR Aw areness - Identif ication 53% 54% 54% 54%

AOR Coverage – Areas – High Threat 85% 95% 92% 92%

AOR Coverage – Areas – Low  Threat 26% 25% 26% 25%

AOR Coverage – Times – High Threat 27% 29% 28% 28%

AOR Coverage – Times – Low  Threat 7% 7% 7% 7%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 71% 71% 71%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 15% 15% 15% 16%

Asset Aw areness Plots – TOI 69% 70% 70% 70%

Drug Intelligence 4% 5% 5% 5%

AMIO Intelligence 12% 17% 15% 15%

LMR Intelligence Foreign 9% 10% 9% 9%

LMR Intelligence Domestic 3% 3% 3% 3%

PWCS Intelligence 84% 83% 85% 84%
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Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR performance include: 

Min NSC/ Mod 270 

○	 SAR performance is generally similar to the Baseline System.  Minor improvements are 

attributed to scheduling differences in major cutters and deployed aircraft. 

Med NSC/ Mod 270 

○	 SAR performance is generally similar to the Baseline System. 

POR NSC/ Mod 270 

○	 SAR performance is generally similar to the Baseline System.  Minor improvements are 

attributed to scheduling differences in major cutters and deployed aircraft. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Contributing factors to modeled AMIO performance include: 

Min NSC/ Mod 270 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

Med NSC/ Mod 270 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

POR NSC/ Mod 270 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 
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Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 

Min NSC/ Mod 270 

○	 Drug performance is similar to the Baseline System.  Minor improvements are attributed 

to increased WMEC type asset availability – quantity and operational time – combined 

with increased SRR asset availability – quantity and operational time – to provide 

detection, identification, and intercept of Drug TOIs. 

Med NSC/ Mod 270 

○	 Drug performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – 

combined with increased SRR asset availability – quantity and operational time – to 

provide detection, identification, and intercept of Drug TOIs. 

POR NSC/ Mod 270 

○	 Drug performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – 

combined with increased SRR asset availability – quantity and operational time – to 

provide detection, identification, and intercept of Drug TOIs. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC/ Mod 270 

○	 LMR (EEZ) performance has a minor improvement compared to the Baseline System; 

this is attributed to increased WMEC type asset availability – quantity and operational 

time – combined with increased SRR asset availability – quantity and operational time – 

to provide detection, identification, and intercept of LMR (EEZ) TOIs. 

Med NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  
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Contributing factors to modeled PWCS performance include: 

Min NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

○	 POR NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC/ Mod 270 

○	 GLE Response and Intercepts performance has a minor improvement compared to the 

Baseline System; this is attributed to increased WMEC type asset availability – quantity 

and operational time – to proactively patrol and respond to GLE events. 

Med NSC/ Mod 270 

○	 GLE Response performance is similar to the Baseline System. 

○	 GLE Intercepts has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to GLE events. 

POR NSC/ Mod 270 

○	 GLE Response performance is similar to the Baseline System. 

○	 GLE Intercepts has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to GLE events. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) has a minor 

improvement in the High Threat Boarding Rate compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

prosecute LMR TOIs. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 
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Med NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests. 

Contributing factors to modeled National Defense performance include: 

Min NSC/ Mod 270 

○	 National Defense Fill Rate has a minor decrease compared to the Baseline System; this is 

attributed to selected assets being unavailable for National Defense events due to 

diversion to higher priority PWCS events. 

○	 TSC Fill Rate performance has a minor increase compared to the Baseline System; this is 

attributed to modified major cutter and deployed aircraft allocations, providing increased 

availability of assets to respond to TSC events. 

Med NSC/ Mod 270 

○	 National Defense performance is similar to the Baseline System. 

○	 TSC Fill Rate performance has a minor increase compared to the Baseline System; this is 

attributed to modified major cutter and deployed aircraft allocations, providing increased 

availability of assets to respond to TSC events. 

POR NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 
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POR NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets.  

Contributing factors to modeled MDA performance include: 

Min NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are moderately improved 

compared to the Baseline System; this is attributed to increased WMEC type asset 

availability – quantity and operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are moderately improved 

compared to the Baseline System; this is attributed to increased WMEC type asset 

availability – quantity and operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

POR NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are moderately improved 

compared to the Baseline System; this is attributed to increased WMEC type asset 

availability – quantity and operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC/ Mod 270 

○	 Drug, LMR (Foreign), LMR Domestic, and PWCS performance is generally similar to 

the Baseline System. 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 
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Med NSC/ Mod 270 

○	 Drug, LMR (Foreign), LMR Domestic, and PWCS performance is generally similar to 

the Baseline System. 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

POR NSC/ Mod 270 

○	 Drug, LMR (Foreign), LMR Domestic, and PWCS performance is generally similar to 

the Baseline System. 

○	 AMIO performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Western Region 

The results of comparing the Minimum NSC & Modernized 270 (Min NSC/ Mod 270, Excursion 

4), Medium NSC & Modernized 270 (Med NSC/ Mod 270, Excursion 5), and POR NSC & 

Modernized 270 (POR NSC/ Mod 270, Excursion 6) against the POR results for each 

performance measure are shown in Table D-7:  Model Results Comparison Baseline – 
Western Region – Group B. Supplemental discussion and assessment follows. 
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Table D-7:  Model Results Comparison Baseline – Western Region – Group B 

Measure Title POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 MEASURES KEY

% Lives Saved 93% 93% 93% 93%

% Property Saved 95% 95% 95% 95% Indicates a major 

Fatalities 93 93 93 92 (1) mission in this region

Response Time - Distress 94% 93% 94% 93%

Datum Time 86% 86% 86% 86% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 8% 8% 6% Indicates a limited

GLE Response - Ship Operations 6% 7% 7% 7% mission in this region

GLE Response - Nation 6% 7% 6% 7%

GLE Intercepts 36% 41% 40% 40%  (1) Indicates measures that 

AMIO POD 41% 52% 51% 48% decreases as performance

Maritime Migrant Interdiction Rate 6% 11% 9% 9% improves

AMIO TOI Intercepts 24% 34% 32% 31%

AMIO Event Interdiction 5% 10% 9% 8% > 2 standard deviations

AMIO SAR 19% 25% 26% 21%

Drug POD 42% 47% 47% 46% > 1 standard deviation

Drug Intercepts 23% 30% 29% 28%

Drug Interdictions 8% 11% 11% 10% Within 1 standard deviation

Cocaine Seized 12% 16% 16% 16%

Marijuana Seized 12% 17% 17% 15% < 1 standard deviation

Heroin Seized 1% 1% 1% 1%

LMR Foreign Encroachment – POD 43% 45% 45% 45% < 2 standard deviations

LMR Foreign Encroachment – Intercept 33% 37% 36% 35%

LMR POD - High Threat 21% 23% 23% 22%

LMR POD – Low  Threat 93% 93% 93% 93%

LMR Intercepts 88% 89% 89% 89%

LMR Boarding Rate – High Threat 0% 0% 0% 0%

LMR Boarding Rate – Low  Threat 2% 2% 2% 2%

LMR Compliance Rate – High Threat 99% 99% 100% 99%

LMR Compliance Rate – Low  Threat 37% 47% 45% 42%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 86% 87% 87% 87%

MARSEC 1 -- Fill Rate 74% 74% 67% 67%

MARSEC 2&3 -- Response Rate 68% 73% 73% 73%

MARSEC 2&3 -- Fill Rate 75% 78% 78% 78%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 95% 93% 94% 95%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 95% 93% 94% 93%

PWCS Intelligence Driven Security Boarding Rate 50% 73% 60% 53%

Security Boarding Rate 51% 51% 51% 51%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 4% 4% 5% 5%

LZE Surveillance 5% 5% 5% 5%

LZE Spill Detection

MARPOL Event Detection 40% 48% 50% 52%

MARPOL Event Response 47% 49% 49% 49%

MARPOL Response Time 0.5 0.5 0.5 0.5

NDAD Response – Hours – Rotary 99% 99% 99% 98%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 97% 97% 97% 97%

NDAD Response – Sorties – Rotary 100% 99% 99% 98%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 98% 98% 98% 98%

AOR Aw areness - Detection 65% 67% 67% 67%

AOR Aw areness - Classif ication 64% 66% 66% 66%

AOR Aw areness - Identif ication 61% 63% 63% 62%

AOR Coverage – Areas – High Threat 16% 17% 17% 16%

AOR Coverage – Areas – Low  Threat 13% 16% 16% 15%

AOR Coverage – Times – High Threat 4% 5% 5% 4%

AOR Coverage – Times – Low  Threat 3% 4% 4% 4%

Communications Failures 0% 0% 0% 0%

Alternative Communications 1.9 1.9 1.9 1.9

Communications Interoperability – CG 71% 73% 73% 71%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 11% 10% 10% 10%

Asset Aw areness Plots – TOI 69% 70% 70% 70%

Drug Intelligence 1% 1% 1% 1%

AMIO Intelligence 3% 7% 7% 6%

LMR Intelligence Foreign 3% 5% 4% 4%

LMR Intelligence Domestic 1% 1% 1% 1%

PWCS Intelligence 51% 51% 51% 51%

WE

EWO
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Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR performance include: 

Min NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 SAR performance is similar to the Baseline System. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints.  

Contributing factors to modeled AMIO performance include: 

Min NSC/ Mod 270 

○	 AMIO performance is significantly improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

Med NSC/ Mod 270 

○	 AMIO performance is moderately improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

POR NSC/ Mod 270 

○	 AMIO performance is moderately improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to AMIO events. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 
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Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 

Min NSC/ Mod 270 

○	 Drug performance is moderately improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

provide detection, identification, and intercept of Drug TOIs. 

Med NSC/ Mod 270 

○	 Drug performance is moderately improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

provide detection, identification, and intercept of Drug TOIs. 

POR NSC/ Mod 270 

○	 Drug performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

provide detection, identification, and intercept of Drug TOIs. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC/ Mod 270 

○	 LMR (EEZ) performance has a minor improvement compared to the Baseline System; 

this is attributed to increased SRR asset availability – quantity and operational time – to 

provide detection, identification, and intercept of LMR (EEZ) TOIs. 

Med NSC/ Mod 270 

○	 LMR (EEZ) performance has a minor improvement compared to the Baseline System; 

this is attributed to increased SRR asset availability – quantity and operational time – to 

provide detection, identification, and intercept of LMR (EEZ) TOIs. 

POR NSC/ Mod 270 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  

Contributing factors to modeled PWCS performance include: 

Min NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 
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Med NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to variations in the allocation of cutter-deployed aircraft, 

resulting in a reduced availability for PWCS activity. 

○	 Reactive performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, moderately declines compared to the Baseline 

System.  This is attributed to variations in the allocation of cutter-deployed aircraft, 

resulting in a reduced availability for PWCS activity. 

○	 Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min NSC/ Mod 270 

○	 GLE performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to GLE events. 

Med NSC/ Mod 270 

○	 GLE performance has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to GLE events. 

POR NSC/ Mod 270 

○	 GLE Response performance is similar to the Baseline System. 

○	 GLE Intercepts has a minor improvement compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to GLE events. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to increased 

WMEC type asset availability – quantity and operational time – to proactively patrol high 

target density patrol areas, resulting in increased boarding of non-violators. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 
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Med NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to increased 

WMEC type asset availability – quantity and operational time – to proactively patrol high 

target density patrol areas, resulting in increased boarding of non-violators. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System.  Improvements are attributed to changes in assets quantities and 

scheduling adjustments to maintain effective presence. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to increased 

WMEC type asset availability – quantity and operational time – to proactively patrol high 

target density patrol areas, resulting in increased boarding of non-violators. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests.  

Contributing factors to modeled National Defense performance include: 

Min NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 NDAD Fixed-wing and Heavy Lift performance is similar to the Baseline System. 
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○	 NDAD Rotary-wing performance is reduced compared to the Baseline System; this is 

attributed to modified major cutter and deployed aircraft allocations, combined with 

increased activity in higher priority Drug, AMIO, and LMR missions. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets. 

Contributing factors to modeled MDA performance include: 

Min NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are improved compared to the 

Baseline System; this is attributed to increased WMEC type asset availability – quantity 

and operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are improved compared to the 

Baseline System; this is attributed to increased WMEC type asset availability – quantity 

and operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

POR NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are improved compared to the 

Baseline System; this is attributed to increased WMEC type asset availability – quantity 

and operational time – combined with increased SRR asset availability – quantity and 

operational time – to proactively patrol and respond to events. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC/ Mod 270 

○	 Drug, LMR Domestic, and PWCS performance is similar to the Baseline System. 

○	 AMIO and LMR (Foreign) performance generally improved compared to the Baseline 

System; this is attributed to increased WMEC type asset availability – quantity and 

operational time – to proactively patrol and respond to events. 
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Med NSC/ Mod 270 

○	 Drug, LMR (Foreign), LMR Domestic, and PWCS performance is generally similar to 

the Baseline System. 

○	 AMIO performance generally improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to events. 

POR NSC/ Mod 270 

○	 Drug, LMR (Foreign), LMR Domestic, and PWCS performance is generally similar to 

the Baseline System. 

○	 AMIO performance generally improved compared to the Baseline System; this is 

attributed to increased WMEC type asset availability – quantity and operational time – to 

proactively patrol and respond to events. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Alaska Region 

The results of comparing the Minimum NSC & Modernized 270 (Min NSC/ Mod 270, Excursion 

4), Medium NSC & Modernized 270 (Med NSC/ Mod 270, Excursion 5), and POR NSC & 

Modernized 270 (POR NSC/ Mod 270, Excursion 6) against the POR results for each 

performance measure are shown in Table D-8:  Model Results Comparison Baseline – Alaska 

Region – Group B. Supplemental discussion and assessment follows. 
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Table D-8:  Model Results Comparison Baseline – Alaska Region – Group B 

Measure Title POR

Min NSC/ 

Mod270

Med NSC/  

Mod270

POR NSC/  

Mod270 MEASURES KEY

% Lives Saved 79% 78% 78% 78%

% Property Saved 85% 86% 85% 85% Indicates a major 

Fatalities 79 82 83 82 (1) mission in this region

Response Time - Distress 93% 93% 93% 93%

Datum Time 63% 63% 63% 63% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 4% 5% 4% 3% Indicates a limited

GLE Response - Ship Operations 3% 4% 3% 4% mission in this region

GLE Response - Nation 4% 4% 5% 4%

GLE Intercepts 9% 8% 8% 9%  (1) Indicates measures that 

AMIO POD 45% 43% 39% 41% decreases as performance

Maritime Migrant Interdiction Rate 5% 1% 0% 3% improves

AMIO TOI Intercepts 19% 17% 16% 15%

AMIO Event Interdiction 4% 1% 0% 2% > 2 standard deviations

AMIO SAR

Drug POD 38% 33% 35% 33% > 1 standard deviation

Drug Intercepts 18% 14% 14% 12%

Drug Interdictions 6% 4% 3% 2% Within 1 standard deviation

Cocaine Seized 6% 4% 4% 1%

Marijuana Seized 7% 5% 4% 3% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 24% 25% 24% 25% < 2 standard deviations

LMR Foreign Encroachment – Intercept 17% 18% 17% 18%

LMR POD - High Threat 38% 39% 39% 36%

LMR POD – Low  Threat 26% 26% 27% 26%

LMR Intercepts 22% 21% 22% 21%

LMR Boarding Rate – High Threat 12% 12% 12% 11%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 88% 89% 89% 90%

LMR Compliance Rate – Low  Threat 34% 38% 38% 39%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 92% 93% 92%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 85% 86% 86% 86%

MARSEC 1 -- Fill Rate 65% 62% 63% 62%

MARSEC 2&3 -- Response Rate 69% 69% 67% 69%

MARSEC 2&3 -- Fill Rate 64% 63% 61% 63%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 97% 97% 97% 97%

Inland Security Event Response Rate

Inland Security Event Fill Rate

PWCS Intelligence Driven Security Boarding Rate 52% 58% 57% 67%

Security Boarding Rate 42% 42% 42% 41%

FVI Boarding 5% 5% 5% 5%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 5% 5% 5% 5%

LZE Surveillance 4% 3% 4% 4%

LZE Spill Detection

MARPOL Event Detection 14% 9% 9% 11%

MARPOL Event Response 35% 34% 34% 32%

MARPOL Response Time 0.7 0.8 0.8 0.8

NDAD Response – Hours – Rotary 98% 99% 98% 98%

NDAD Response – Hours – Fixed 99% 100% 100% 99%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 99% 99% 99% 99%

NDAD Response – Sorties – Fixed 99% 100% 100% 100%

NDAD Response – Sorties – Heavy 99% 100% 100% 100%

AOR Aw areness - Detection 20% 19% 19% 19%

AOR Aw areness - Classif ication 18% 17% 17% 17%

AOR Aw areness - Identif ication 28% 23% 23% 23%

AOR Coverage – Areas – High Threat 12% 10% 10% 10%

AOR Coverage – Areas – Low  Threat 8% 8% 8% 8%

AOR Coverage – Times – High Threat 3% 2% 2% 2%

AOR Coverage – Times – Low  Threat 2% 1% 1% 1%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 75% 76% 76% 76%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 12% 12% 12% 12%

Asset Aw areness Plots – TOI 41% 40% 40% 40%

Drug Intelligence 0% 0% 0% 0%

AMIO Intelligence 0% 0% 0% 0%

LMR Intelligence Foreign 3% 4% 3% 4%

LMR Intelligence Domestic 10% 7% 7% 4%

PWCS Intelligence 43% 43% 42% 43%

AK

EWO
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Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case.  

Contributing factors to modeled SAR performance include: 

Min NSC/ Mod 270 

○ SAR performance is generally similar to the Baseline System. 

Med NSC/ Mod 270 

○ SAR performance is generally similar to the Baseline System. 

POR NSC/ Mod 270 

○ SAR performance is generally similar to the Baseline System. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints.  Contributing factors to modeled AMIO performance 

include: 

Min NSC/ Mod 270 

○ AMIO performance is generally similar to the Baseline System. 

Med NSC/ Mod 270 

○ AMIO performance is generally similar to the Baseline System. 

POR NSC/ Mod 270 

○ AMIO performance is generally similar to the Baseline System. 

Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints.  The highly variable 

nature and very limited number of events in this region influence the modeled performance.  
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Contributing factors to modeled Drug performance include: 

Min NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System.  Variations are attributed 

to the limited number of events in the region. 

Med NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System. Variations are attributed 

to the limited number of events in the region. 

POR NSC/ Mod 270 

○	 Drug performance is generally similar to the Baseline System. Variations are attributed 

to the limited number of events in the region. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min NSC/ Mod 270 

○ LMR (EEZ) performance is similar to the Baseline System.
 

Med NSC/ Mod 270
 
○ LMR (EEZ) performance is similar to the Baseline System.
 

POR NSC/ Mod 270
 
○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  Contributing factors to modeled PWCS performance 

include: 

Min NSC/ Mod 270 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System.
 

Med NSC/ Mod 270
 
○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System.
 

POR NSC/ Mod 270
 
○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○ Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 
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Min NSC/ Mod 270 

○	 GLE performance is similar to the Baseline System. 

○	 Med NSC/ Mod 270 

○	 GLE performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 GLE performance is similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to the shift 

from OPC to Modernized 270 cutters with decreased capability – launch limits – to 

prosecute LMR TOIs.  Compliance Rates are directly influenced by Boarding Rates and 

change due to the varying engagement of violators afforded by the adjusted LMR patrols 

by surface assets; e.g., a decrease in the Boarding Rate will cause a corresponding 

increase in Compliance Rate. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to the shift 

from OPC to Modernized 270 cutters with decreased capability – launch limits – to 

prosecute LMR TOIs.  Compliance Rates are directly influenced by Boarding Rates and 

change due to the varying engagement of violators afforded by the adjusted LMR patrols 

by surface assets; e.g., a decrease in the Boarding Rate will cause a corresponding 

increase in Compliance Rate. 

○	 FVI, LZE, and MARPOL performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is similar to the 

Baseline System.  The increase in Low Threat Compliance Rate is attributed to the shift 

from OPC to Modernized 270 cutters with decreased capability – launch limits – to 
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prosecute LMR TOIs.  Compliance Rates are directly influenced by Boarding Rates and 

change due to the varying engagement of violators afforded by the adjusted LMR patrols 

by surface assets; e.g., a decrease in the Boarding Rate will cause a corresponding 

increase in Compliance Rate. 

○	 FVI and LZE performance is similar to the Baseline System. 

○	 MARPOL performance is increased compared to the Baseline System; this is attributed to 

the small number of events in the region. 

National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests.  

Contributing factors to modeled National Defense performance include: 

Min NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 National Defense and TSC performance is similar to the Baseline System. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Med NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

POR NSC/ Mod 270 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets.  
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Contributing factors to modeled MDA performance include: 

Min NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are reduced compared to the 

Baseline System; this is attributed to the shift from OPC to Modernized 270 cutters with 

decreased capability – launch limits – to provide tactical surveillance. 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

Med NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are reduced compared to the 

Baseline System; this is attributed to the shift from OPC to Modernized 270 cutters with 

decreased capability – launch limits – to provide tactical surveillance. 

○	 Communications performance is generally similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System. 

POR NSC/ Mod 270 

○	 AOR Awareness and AOR Coverage – Area and Time are reduced compared to the 

Baseline System; this is attributed to the shift from OPC to Modernized 270 cutters with 

decreased capability – launch limits – to provide tactical surveillance. 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are generally similar to the Baseline 

System. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is similar to the 

Baseline System. 

Med NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is similar to the 

Baseline System. 

POR NSC/ Mod 270 

○	 Drug, AMIO, LMR (Foreign), LMR Domestic, and PWCS performance is similar to the 

Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Supplemental Analysis – Level of Effort and Modeled Performance 

The combination of increased operational effort and, where employed, seasonal demand 

variability and inclement weather coupled with the reduced capability of the Mod 270 are 

manifested in disproportional increases in prosecutions compared to increased level of effort 

applied. 

The use of projected effective presence to inform the allocation of increased major cutter 
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capacity caused operational effort to be focused in the Southeast and Western Regions. The 

regional mission priorities focused this operational effort on the Drug and AMIO missions. 

There is a significant increase in the capacity of major cutters employed for the Drug mission in 

the Western Region for Comparison Group B as indicated in Table D-9:  Projected Major 

Cutter Effective Presence Levels – Comparison Group B, Table D-10:  Differences in 

Comparison Group B Western Region Major Cutter Drug Allocation, and Figure D-1:  

Comparison Group B Western Region Major Cutter Drug Allocation (Days). 

Table D-9:  Projected Major Cutter Effective Presence Levels – Comparison Group B 

Region Mission 

FMA Identified 

Presence 

Requirements 

Program of 

Record (POR) 

Min NSC/ Mod 

270 (CFS-4) 

Med 

NSC/ 

Mod 270 

(CFS-5) 

POR 

NSC/ 

Mod 270 

(CFS-6) 

JIATF South EPAC Drug 3.00 1.41 2.98 2.96 2.65 

WE WE

DRUG DRUG

WHEC WMEC

POR 720 400

Mod270MinNSC (CFS-4) 270 2,760

Mod270MedNSC (CFS-5) 395 2,550

Mod270POR_NSC (CFS-6) 600 1,880

0

500

1,000

1,500

2,000

2,500

3,000

Figure D-1:  Comparison Group B Western Region Major Cutter Drug Allocation (Days)
 

Table D-10:  Differences in Comparison Group B Western Region Major Cutter Drug 

Allocation
 

Type POR 

Mod 270/ 

Min NSC 

(CFS-4) 

% 

Difference 

Mod 270/ Med 

NSC (CFS-5) 

% 

Difference 

Mod 270/ POR 

NSC (CFS-6) 

% 

Difference 

WHEC 720 270 -63% 395 -45% 600 -17% 

WMEC 400 2,760 590% 2,550 538% 1,880 370% 

Total 1,120 3,030 171% 2,945 163% 2,480 121% 
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Drug mission primary major cutter patrol areas are illustrated in Figure D-2:  Western Region 

Drug Mission Major Cutter Patrol Areas. The increased allocation of major cutter operational 

time manifests itself through significantly increased patrol time for the major cutters in the 

primary patrol areas available for the Drug mission, as shown in Figure D-3:  Patrol Area 

Utilization – Western Region Drug Mission Major Cutters (Hours). 

California OPAREA, U.S. West Coast, and U.S. – Mexico Border (WESTCOASTBR2, 

WESTCOASTBR3, and USMEXBORDER patrol areas), indicate significantly increased 

coverage compared to the POR System.  Selected patrol areas indicate coverage provided for 

the Mod 270 Systems where no coverage was provided for the POR System, providing 

potential for additional TOI engagement. 

Mexico OPAREA (BAJA_1, BAJA_2, and CENTRALAM patrol areas) indicates 

significantly increased coverage compared to the POR System.  Selected patrol areas indicate 

coverage provided for the Mod 270 Systems where no coverage was provided for the POR 

System, providing potential for additional TOI engagement. 

Central America (EPAC) OPAREA (EPAC and GALAPAGOS patrol areas) indicates 

significantly increased coverage compared to the POR System.  Selected patrol areas indicate 

coverage provided for the Mod 270 Systems where no coverage was provided for the POR 

System, providing potential for additional TOI engagement. 

Figure D-2:  Western Region Drug Mission Major Cutter Patrol Areas 

3 May 2011 D-55 



   

   

 

 

   

 

   

 

  

 

    

    

   

    

 

 

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

USMEXBORD
ER

USMEXBORD
ER_1

WESTCOAST
BR2

WESTCOAST
BR3

BAJA_1 BAJA_2
CENTRALAM

NEAR_1
CENTRALAM

NEAR_2
CENTRALAM

OFF
EASTPAC

GALAPAGOS
_EAST

GALAPAGOS
_WEST

California Mexico Central America

DRUG

POR 531 2,151 2,184 3,426 3,725 4,141

Mod270MinNSC (CFS-4) 2,162 6,269 2,497 9,292 1,372 9,394 1,133 2,340 8,256 1,766 2,402

Mod270MedNSC (CFS-5) 2,536 5,339 989 2,210 8,602 1,897 8,192 1,382 2,128 7,069 2,981 3,014

Mod270POR_NSC (CFS-6) 404 3,670 978 7,585 681 7,759 662 1,811 6,820 3,806 4,094

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

Figure D-3:  Patrol Area Utilization – Western Region Drug Mission Major Cutters 

(Hours) 

There is seasonal variability in the Drug demand in the Western Region, as shown in Figure D-

4:  Western Region Drug Events by Quarter: 

Lowest TOI density occurs January – March, Q1 in the calendar year.
 

Highest TOI density occurs July – September, Q3 in the calendar year.
 

Moderately higher TOI density, but similar to each other, occurs April – June, Q2 in the 

calendar year, and also October – December, Q4 in the calendar year. 

0

20

40
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80

100
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140

160

Q1 Q2 Q3 Q4

Western Region
Expected Drug Events

Figure D-4:  Western Region Drug Events by Quarter 

3 May 2011 D-56 



   

   

 

 

   

   

  

   

   

   

 
 

 

 

 

  

   

  

 

 

 

   

     

     

           

     

                                                 

 
          

    

Multi-Mission Cutter Fleet Study 

DHS PA&E Comparative Analysis Report 

There is seasonal variability in the weather in the Western Region, as shown in Figure D-5:  

Significant Wave Height (m) Western Region OPAREAs.
13 

The worst weather typically occurs in the winter months, October – March.  This inclement 

weather will impact the ability for the Mod 270s (launch limit of 2.5m versus the OPC 

launch limit of 4.0m) to effectively conduct TOI prosecutions. 

The California and Mexico OPAREAs experience slightly worse weather than the Central 

America (EPAC) OPAREA.  There is little potential impact on the Mod 270 operating limits 

for those patrol areas in the Central America (EPAC) OPAREA. 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

January February March April May June July August September October November December

Significant Wave Height (mean*1.27)

California Central America (EPAC) Mexico Launch Limit (2.5m) Launch Limit (4m)

Figure D-5:  Significant Wave Height (m) Western Region OPAREAs 

Key operating parameters for the modeled major cutters are summarized in Table D-11:  

Summary of Key Operating Parameters. The difference influencing operational execution for 

the Modernized 270 is Launch Parameters. The limits at which embarked aircraft and cutter 

boats can operate have potential to significantly reduce their contribution to mission 

effectiveness. 

Table D-11:  Summary of Key Operating Parameters 

Parameter OPC ORD Modernized 270
1 

DAFHP 230 days 230 days 

Speed 25 kts ~19 kts 

Range 9,000 NM @ 17 kts ~6,600 NM @ 12 kts 

Endurance 45 days 45 days 

13 
Appendix M: Weather Data, United States Coast Guard Offshore and Aviation Fleet Mix Analysis, Alternative 

Fleet Mixes Cost-Effectiveness Assessment (Final Report; December 2009) 
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Parameter OPC ORD Modernized 270
1 

Boat Facilities 2 boats up to 11m 2 boats up to 11m 

Aviation Facilities
2 

2 helos, or 

1 helo & 2 VUAVs, 

or 4 VUAVs
4 

1 helo or VUAV 

Launch Parameters 

(Significant Wave 

Height) 

Boat – 4m 

Aircraft – 4m 

Boat – ~2.5m 

Aircraft – ~2.5 m 

Sensors 

Surface search 

radar, EO/IR, ESM, 

ADF, IFF 

Surface search radar, 

EO/IR, ESM, ADF, 

IFF 

Patrol Scheduling/Break 60 days/ 14 days 60 days/ 14 days 

Notes: 

1.	 Operating characteristics for the Modernized 270 represent discussion conducted during the Kickoff Meeting/ 

Technical Interchange Meeting (TIM) #1 and subsequent working meeting conducted 1 November 2010. 

2.	 Standard embarked aircraft configuration for the POR System is one (1) MCH/ H-65 and one (1) UAS-CB. 

This shortfall is illustrated in Figure D-6:  Major Cutter Availability and TOI Prosecutions – 
Comparison Group B. The operational availability of the Modernized 270 is significantly 

increased over the availability of the WMSM/ OPC in the POR System, while the total quantity 

of major cutter TOI prosecutions shows only a minor increase with the largest quantity of 

Modernized 270s (Min NSC/ Mod 270, Excursion 4) and shows moderate decreases for the other 

Modernized 270 Systems (Med NSC/ Mod 270, Excursion 5, and POR NSC/ Mod 270, 

Excursion 6). 

POR
Min NSC/ Mod 270 

(CFS-4)
Med NSC/ Mod 270 

(CFS-5)
POR NSC/ Mod 270 

(CFS-6)

Major Cutter Mission Days 6,985 9,685 9,265 8,800 

Major Cutter TOI Prosecutions 1,400 1,449 1,311 1,246 

-

2,000 

4,000 

6,000 

8,000 

10,000 

Figure D-6:  Major Cutter Availability and TOI Prosecutions – Comparison Group B 
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The combination of increased operational effort, seasonal demand variability and inclement 

weather are reflected in the temporal distribution of the Mod 270 Systems performance as shown 

in Figure D-7:  Drug Interdictions – Western Region: 

The quantity of Drug TOI interdictions varies across the calendar quarter in relation to the 

quantity of demand and weather conditions; i.e., Q2 and Q3 indicate the best performance. 

Reduced quantity of demand coupled with inclement weather reduces the effect of the
 
significant increase in operational effort during Q1.
 

The inclement weather of Q4 tempers the system’s performance despite a quantity of demand 

similar to that of Q2. 

Q1 Q2 Q3 Q4

Drug Interdictions

POR 6% 8% 10% 6%

Mod270MinNSC (CFS-4) 7% 13% 13% 11%

Mod270MedNSC (CFS-5) 10% 12% 13% 11%

Mod270POR_NSC (CFS-6) 8% 10% 10% 12%

0%

2%

4%

6%

8%

10%

12%

14%

16%

Figure D-7:  Drug Interdictions – Western Region 

Supplemental Analysis – Patrol Effort and Prosecutions 

This supplemental analysis provides an assessment of the effort expended (time in patrol area) 

and the results obtained (prosecutions) between Comparison Group B Systems and the POR 

System.  In particular this analysis will present specific examples where weather (significant 

wave height) is shown to impact results obtained due to the reduced capability (lower launch 

limits) of the Modernized 270 (Mod 270) cutter compared to the NSC or ORD OPC.  Examples 

are provided from the Northeast, Western, and Alaska Regions. 

The operating envelope of major cutters is dependent on environmental factors.  The primary 
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environmental factor influencing major cutter operations is significant wave height.  The 

operating envelope for major cutters is categorized as: 

Full Operations: Cutter can launch and recover embarked aircraft and boats and conduct all 

missions assigned. 

Limited Operations: Cutter cannot launch and recover embarked aircraft and boats but can 

remain underway within the operating area to conduct surveillance, detection, and 

interception of TOIs.  Note: This threshold is defined as Continuous Efficient Operations 

(Sea State) in the Acquisition Program Baseline (APB) for the Integrated Deepwater System 

for the NSCs and the OPCs and in the Required Operational Capabilities (ROC) and 

Projected Operational Environment (POE) for the WMEC 270' cutters. 

Survival/ No Operations: Cutter cannot safely operate in the operating area and will 

typically seek refuge or maintain a safe heading/ speed. 

Major cutter operational envelopes are summarized in Table D-12:  Operational Envelope of 

Major Cutters. 

Table D-12:  Operational Envelope of Major Cutters 

Asset Type Wave Ht ≤ 2.5m 2.5m < Wave Ht ≤ 4m 4m < Wave Ht ≤ 6m Wave Ht > 6m 

NSC Full Operations Limited Operations Survival/ No Operations 

OPC OPD Full Operations Limited Operations Survival/ No Operations 

MOD 270 Full Operations Limited Operations Survival/ No Operations 

This effort began with the analysis of the wave height data used in the CGMOES model.  Wave 

height data is represented in the model using mean wave heights in meters, with a standard 

deviation for each month in each weather area.  Weather areas are geographical regions where 

historical weather data has been tabulated into monthly averages with associated standard 

deviations.  Wave height data is assumed to be normally distributed.  Because the wave height 

data is normally distributed, it possible to calculate the percentage of time that the wave height 

will fall within certain ranges (Wave Height ≤ 2.5 m, 2.5 m < Wave Height ≤ 4.0 m, 4.0 m < 

Wave Height ≤ 6.0 m, Wave Height > 6.0 m).  These calculations were performed for each 

weather area for each month of the year.  These calculations are conservative estimates that 

underestimate incidents of limited-duration high sea states. 

Weather areas exist in the geographical regions similar to patrol areas and operating areas.  

Based on their geographical locations, relationships between weather areas, patrol areas, and 

operating areas were developed.  The results of these wave height calculations were combined 

with the relationships of weather areas to patrol areas and operating and patrol areas.  Operating 

areas and patrol areas where there was potential for wave height related impacts were identified. 

For areas of potential impact, data was extracted from the results of CGMOES modeling runs for 

the POR and Comparison Group B systems.  This data included time spent by cutters in patrol 

areas (patrol time) and the corresponding number of prosecutions accomplished by those cutters 

in the same patrol area.  Expectations are that, for a given patrol area, the relationship between 

effort expended (patrol time) and prosecutions should be similar across cutter classes, except 

where the capability of the cutters is different.  For example, in a given patrol area, if twice as 
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much time is spent in the patrol area with the Mod 270 as with the OPC, about twice the number 

of prosecutions would be expected unless there is a capability difference.  In times of the year 

when there is a significant percentage of time when the NSC/ OPC can launch its deployed assets 

and the Mod 270 cannot, a decrease in the prosecutions would be expected for the Mod 270 

relative to the NSC/ OPC. 

The following examples show patrol areas in the Northeast, Western, and Alaska Regions, where 

this relationship is illustrated.  Data has been represented in two ways, graphical and tabular.  

The graphical representation shows the amount of patrol time expended in the patrol area of 

interest by calendar year quarter and cutter type and the number of prosecutions obtained by the 

cutter type in the same patrol area and quarter.  Patrol time is graphed as columns and is plotted 

against the left axis.  Prosecutions are plotted as markers (circle, square, diamond, and triangle) 

in vertical alignment with the patrol time columns, but with the values shown on the right axis. 

Tabular data is presented to show the quantity of patrol time for each excursion and the 

percentage difference from the POR System.  Corresponding data is presented for the number of 

prosecutions. 

Key Findings 

In each region/ patrol area combination, a reduction in the quantity of prosecutions is observed, 

especially during quarters with predominantly inclement weather conditions (wave height), 

despite having an increased level of operational effort applied. 

Northeast Region, Closed_Area_I Patrol Area: The first quarter shows a significant 

weather-related impact on prosecutions.  Compared to the POR System, each of the Mod 

270-based systems demonstrates a significant reduction in prosecutions, even when almost 

five times the effort is applied in the Min NSC/ Mod 270 (CFS-4) System.  There is a similar 

effect in the fourth quarter, but the magnitude of the impact is not as pronounced. 

Western Region, WE_GROUND_FISH_2A Patrol Area: All four quarters show a 

significant weather-related impact on prosecutions.  Compared to the POR System, each of 

the Mod 270-based systems demonstrates a significant reduction in prosecutions. Note that 

for this patrol area, the effort applied (patrol time) is similar for all systems, but the results 

(prosecutions) are not. 

Alaska Region, KODIAK_NE_PAT Patrol Area: All four quarters show a significant 

weather-related impact on prosecutions.  Compared to the POR System, each of the Mod 

270-based systems demonstrates a significant reduction in prosecutions. Note that for this 

patrol area, the effort applied (patrol time) is similar for all systems, but the results 

(prosecutions) are not. 

Northeast Region, Closed_Area_I Patrol Area 

In the Closed_Area_I patrol area, there is one related weather area (NE-WX44003).  Table D-

12:  Summary Wave Heights Closed_Area_I presents quarterly wave height data showing the 

percentage of time that wave heights are below the 2.5 m launch limit of the Mod 270 cutter, the 

percentage of time that wave heights are greater than 2.5 m and less than or equal to 4.0 m (the 

launch limit of the OPC and NSC cutters), the percentage of time that wave heights are greater 

than 4.0 m and less than 6.0 m, and the percentage of time that wave heights are less than or 
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equal to 6.0 m.  The launch limits of the Mod 270 cutter are exceeded over 50% of the time in 

the first quarter, 18% in the second quarter, and 44% in the fourth quarter.  Wave heights are 

much less significant for the third quarter.  Note that the OPC and NSC cutters can operate 

significantly more than Mod 270 cutters during the first and fourth quarters. 

Key Findings 

The first quarter show a significant weather-related impact on prosecutions.  Compared to the 

POR system, each of the Mod 270-based systems demonstrates a significant reduction in 

prosecutions, even when almost five times the effort is applied in the Min NSC/ Mod 270 

(CFS-4) system. 

There is a similar effect in the fourth quarter, but the magnitude of the impact is not as 

pronounced. 

Table D-12:  Summary Wave Heights Closed_Area_I 

Weather Area Quarter 
Wave Height ≤ 

2.5m 

2.5m < Wave Height 

≤ 4m 
4m < Wave Height 

≤ 6m 
Wave Height ≤ 

6m 

NE-WX44003 

QTR1 45% 39% 15% 99% 

QTR2 82% 16% 2% 100% 

QTR3 97% 3% 0% 100% 

QTR4 56% 35% 9% 100% 

Annual Average 70% 23% 7% 100% 

Figure D-8:  Patrol Time and Prosecutions Closed_Area_I presents patrol time and 

prosecution data for Closed_Area_I.  Table D-13:  Patrol Time Closed_Area_I presents patrol 

time hours along with the percentage difference from the POR baseline.  
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Table D-14: Prosecutions Closed_Area_I presents prosecutions along with the percentage 

difference from the POR baseline. 

In Quarter 1, patrol time increases by 492% and 261% between POR, CFS-4, and CFS-5 and 

decreases by 13% for CFS-6, but prosecutions decrease by 76%, 80%, and 86%, respectively.  

This decrease in prosecutions with corresponding changes in patrol time is attributed to the 

reduced ability of the Mod 270 to launch its deployed assets due to wave heights exceeding 

the launch limits more than 50% of the time during this quarter. 

In Quarter 2, patrol time increases by 39%, 60%, and 4% between POR, CFS-4, CFS-5 and 

CFS-6, while prosecutions increase by 56%, 39%, and 19%, respectively.  This increase in 

prosecutions is consistent with the increase in patrol time, given that wave heights impose 

launch limits on the Mod 270 approximately 15 percent of the time. 

In Quarter 3, patrol time decreases by 16%, 76%, and 47% between POR, CFS-4, CFS-5 and 

CFS-6, while prosecutions decrease by 44%, 25%, and 46%, respectively.  This decrease in 

prosecutions is proportional to the decrease in patrol time and indicates that wave height does 

not limit the effectiveness of the Mod 270 cutter during this quarter. 

In Quarter 4, patrol time increases by 86%, 414%, and 208% between POR, CFS-4, CFS-5, 

and CFS-6, but prosecutions increase by 50%, 21%, and 169%, respectively.  This change in 

prosecutions with a corresponding increase in patrol time is attributed to the reduced ability 

of the Mod 270 to launch its deployed assets due to wave height exceeding the launch limits 

more than 50% of the time during this quarter. 
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CLOSED_AREA_I CLOSED_AREA_I CLOSED_AREA_I CLOSED_AREA_I

WMEC WMEC WMEC WMEC

NE NE NE NE

QTR 1 QTR 2 QTR 3 QTR 4

POR Time in Patrol Area 25 162 157 13 

Mod270MinNSC (CFS-4) Time in Patrol Area 147 225 132 24 

Mod270MedNSC (CFS-5) Time in Patrol Area 89 259 38 67 

Mod270POR_NSC (CFS-6) Time in Patrol Area 22 168 83 40 

POR Prosecutions 25 23 28 8 

Mod270MinNSC (CFS-4) Prosecutions 6 36 16 12 

Mod270MedNSC (CFS-5) Prosecutions 5 32 21 10 

Mod270POR_NSC (CFS-6) Prosecutions 4 28 15 22 
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Figure D-8: Patrol Time and Prosecutions Closed_Area_I
 

Table D-13:  Patrol Time Closed_Area_I
 

Quarter POR 
Min NSC/ Mod 

270 (CFS-4) 

% 

Difference 

Med NSC/ Mod 

270 (CFS-5) 

% 

Difference 

POR NSC/ Mod 

270 (CFS-6) 

% 

Difference 

QTR 1 25 147 492% 89 261% 22 -13% 

QTR 2 162 225 39% 259 60% 168 4% 

QTR 3 157 132 -16% 38 -76% 83 -47% 

QTR 4 13 24 86% 67 414% 40 208% 
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Table D-14: Prosecutions Closed_Area_I 

Quarter POR 
Min NSC/ Mod 

270 (CFS-4) 

% 

Difference 

Med NSC/ Mod 

270 (CFS-5) 

% 

Difference 

POR NSC/ Mod 

270 (CFS-6) 

% 

Difference 

QTR 1 25 6 -76% 5 -80% 4 -86% 

QTR 2 23 36 56% 32 39% 28 19% 

QTR 3 28 16 -44% 21 -25% 15 -46% 

QTR 4 8 12 50% 10 21% 22 169% 

Western Region, WE_GROUND_FISH_2A Patrol Area 

In the WE_GROUND_FISH_2A patrol area, there is one related weather area (WE-WX46059).  

Table D-15:  Summary Wave Heights WE_Ground_Fish_2A presents quarterly average wave 

height data showing the percentage of time that wave heights are below the 2.5 m launch limit of 

the Mod 270 cutter, the percentage of time that wave heights are greater than 2.5 m and less than 

or equal to 4.0 m (the launch limit of the OPC and NSC cutters), the percentage of time that 

wave heights are greater than 4.0 m and less than or equal to 6.0 m, and the percentage of time 

that wave heights are less than or equal to 6.0 m.  The launch limits of the Mod 270 cutter are 

exceeded 71% of the time in the first quarter, 36% in the second quarter, 21% in the third 

quarter, and 68% in the fourth quarter. 

Key Findings 

All four quarters show a significant weather-related impact on prosecutions.  Compared to the 

POR System, each of the Mod 270-based systems demonstrates a significant reduction in 

prosecutions. Note that for this patrol area, the effort applied (patrol time) is similar for all 

systems, but the results (prosecutions) are not. 

Table D-15:  Summary Wave Heights WE_Ground_Fish_2A 

Weather Area Quarter 
Wave Height ≤ 

2.5m 

2.5m < Wave Height 

≤ 4m 

4m < Wave Height 

≤ 6m 

Wave Height ≤ 
6m 

WE-

WX46059 

QTR1 29% 45% 24% 98% 

QTR2 64% 33% 3% 100% 

QTR3 79% 20% 1% 100% 

QTR4 32% 43% 23% 98% 

Annual Average 51% 36% 13% 99% 

Figure D-9: Patrol Time and Prosecutions WE_Groundfish_2A presents patrol time and 

prosecution data for WE_Groundfish_2A.  Table D-15:  Patrol Time WE_Groundfish_2A 

presents patrol time hours along with the percentage difference from the POR baseline.  

Table D-16:  Prosecutions WE_Groundfish_2A presents prosecutions along with the 

percentage difference from the POR System. 

In Quarter 1, patrol time increases by 0%, 2%, and 0% between POR, CFS-4, CFS-5 and 

CFS-6, but prosecutions decrease by 59%, 60%, and 65%, respectively.  This decrease in 

prosecutions relative to the changes in patrol time is attributed to the reduced ability of the 
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Mod 270 to launch its deployed assets due to wave height exceeding the launch limits more 

than 71% of the time during this quarter. 

In Quarter 2, patrol time decreases by 1%, 4%, and 1% between POR, CFS-4, CFS-5 and 

CFS-6, while prosecutions decrease by 47%, 56%, and 51%, respectively.  This decrease in 

prosecutions relative to the changes in patrol time is attributed to the reduced ability of the 

Mod 270 to launch its deployed assets due to wave height exceeding the launch limits more 

than 21% of the time during this quarter. 

In Quarter 3, patrol time decreases by 1% and 2% and increases by 1% between POR, CFS

4, CFS-5, and CFS-6, while prosecutions decrease by 20%, 18%, and 13%, respectively.  

This decrease in prosecutions relative to the changes in patrol time is attributed to the 

reduced ability of the Mod 270 to launch its deployed assets due to wave height exceeding 

the launch limits more than 21% of the time during this quarter.  Note that the relative 

reduction in prosecutions is lowest for this quarter, which is consistent with this quarter 

having the lowest percentage of time when wave height is greater than 2.5 m. 

In Quarter 4, patrol time increases by 3% and decreases by 22% and 13% between POR, 

CFS-4, CFS-5, and CFS-6, while prosecutions decrease by 50%, 62%, and 61%, 

respectively.  This decrease in prosecutions relative to the changes in patrol time is attributed 

to the reduced ability of the Mod 270 to launch its deployed assets due to wave height 

exceeding the launch limits more than 68% of the time during this quarter. 
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WE_GROUND_FISH_2A WE_GROUND_FISH_2A WE_GROUND_FISH_2A WE_GROUND_FISH_2A

WMEC WMEC WMEC WMEC

WE WE WE WE

QTR 1 QTR 2 QTR 3 QTR 4

POR Time in Patrol Area 1,820 1,852 1,759 1,631 

Mod270MinNSC (CFS-4) Time in Patrol Area 1,818 1,836 1,735 1,692 

Mod270MedNSC (CFS-5) Time in Patrol Area 1,851 1,770 1,724 1,642 

Mod270POR_NSC (CFS-6) Time in Patrol Area 1,818 1,835 1,781 1,577 

POR Prosecutions 42 47 47 34 

Mod270MinNSC (CFS-4) Prosecutions 17 25 38 19 

Mod270MedNSC (CFS-5) Prosecutions 17 21 39 18 

Mod270POR_NSC (CFS-6) Prosecutions 15 23 41 16 

-

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,900 

Figure D-9: Patrol Time and Prosecutions WE_Groundfish_2A
 

Table D-15:  Patrol Time WE_Groundfish_2A
 

Quarter POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% 

Difference 

Med NSC/ 

Mod 270 

(CFS-5) 

% 

Difference 

POR NSC/ 

Mod 270 

(CFS-6) 

% 

Difference 

QTR 1 1,820 1,818 0% 1,851 2% 1,818 0% 

QTR 2 1,852 1,836 -1% 1,770 -4% 1,835 -1% 

QTR 3 1,759 1,735 -1% 1,724 -2% 1,781 1% 

QTR 4 1,631 1,692 4% 1,642 1% 1,577 -3% 

Table D-16:  Prosecutions WE_Groundfish_2A 

Quarter POR 

Min NSC/ 

Mod 270 

(CFS-4) 

% 

Difference 

Med NSC/ 

Mod 270 

(CFS-5) 

% 

Difference 

POR NSC/ 

Mod 270 

(CFS-6) 

% 

Difference 

QTR 1 42 17 -59% 17 -60% 15 -65% 

QTR 2 47 25 -47% 21 -56% 23 -51% 

QTR 3 47 38 -20% 39 -18% 41 -13% 

QTR 4 34 19 -44% 18 -47% 16 -54% 
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Alaska Region, KODIAK_NE_PAT Patrol Area 

In the KODIAK_NE_PAT patrol area, there is one related weather area (AK-WX46001).  Table 

D-17:  Summary Wave Heights Kodiak_NE_Pat presents quarterly average wave height data 

showing the percentage of time that wave heights are below the 2.5 m launch limit of the Mod 

270 cutter, the percentage of time that wave heights are greater than 2.5 m and less than or equal 

to 4.0 m (the launch limit of the OPC and NSC cutters), the percentage of time that wave heights 

are greater than 4.0 m and less than or equal to 6.0 m, and the percentage of time that wave 

heights are less than or equal to 6.0 m.  The launch limits of the Mod 270 cutter are exceeded 

73% of the time in the first quarter, 36% in the second quarter, 26% in the third quarter, and 74% 

in the fourth quarter. 

Key Findings 

All four quarters show a significant weather related impact on prosecutions.  Compared to the 

POR System, each of the Mod 270-based systems demonstrates a significant reduction in 

prosecutions. Note that for this patrol area, the effort applied (patrol time) is similar for all 

systems, but the results (prosecutions) are not. 

Table D-17:  Summary Wave Heights Kodiak_NE_Pat 

Weather Area Quarter 
Wave Height ≤ 

2.5m 

2.5m < Wave Height 

≤ 4m 

4m < Wave Height 

≤ 6m 

Wave Height ≤ 
6m 

AK-WX46001 

QTR1 27% 41% 29% 97% 

QTR2 64% 30% 5% 100% 

QTR3 74% 22% 3% 100% 

QTR4 26% 39% 30% 96% 

Annual Average 48% 33% 17% 98% 

Figure D-10:  Patrol Time and Prosecutions KODIAK_NE_PAT presents patrol time and 

prosecution data for WE_Groundfish_2A.  Table D-18:  Patrol Time KODIAK_NE_PAT 

presents patrol time hours along with the percentage difference from the POR baseline.  Table 

D-19:  Prosecutions KODIAK_NE_PAT presents prosecutions along with the percentage 

difference from the POR baseline. 

In Quarter 1, patrol time decreases by 0%, 0%, and 1% between POR, CFS-4, CFS-5, and 

CFS-6, while prosecutions decrease by 77%, 77%, and 78%, respectively.  This decrease in 

prosecutions relative to the changes in patrol time is attributed to the reduced ability of the 

Mod 270 to launch its deployed assets due to wave height exceeding the launch limits 73% of 

the time during this quarter. 

In Quarter 2, patrol time decreases by 2%, increases by 1%, and decreases by 4% between 

POR, CFS-4, CFS-5, and CFS-6, while prosecutions decrease by 39%, 33%, and 38%, 

respectively.  This decrease in prosecutions relative to the changes in patrol time is attributed 

to the reduced ability of the Mod 270 to launch its deployed assets due to wave height 

exceeding the launch limits more than 36% of the time during this quarter. 

In Quarter 3, patrol time increases by 3% and 4% and decreases by 3% between POR, CFS

4, CFS-5, and CFS-6, while prosecutions decrease by 23%, 28%, and 25%, respectively.  
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This decrease in prosecutions relative to the changes in patrol time is attributed to the 

reduced ability of the Mod 270 to launch its deployed assets due to wave height exceeding 

the launch limits more than 26% of the time during this quarter.  Note that the relative 

reduction in prosecutions is lowest for this quarter, which is consistent with this quarter 

having the lowest percentage of time when wave height is greater than 2.5 m. 

In Quarter 4, patrol time decreases by 19%, 17%, and 18% between POR, CFS-4, CFS-5, and 

CFS-6, while prosecutions decrease by 80%, 79%, and 80%, respectively.  This decrease in 

prosecutions relative to the changes in patrol time is attributed to the reduced ability of the 

Mod 270 to launch its deployed assets due to wave height exceeding the launch limits more 

than 74% of the time during this quarter. 

KODIAK_NE_PAT KODIAK_NE_PAT KODIAK_NE_PAT KODIAK_NE_PAT

WMEC WMEC WMEC WMEC

AK AK AK AK

QTR 1 QTR 2 QTR 3 QTR 4

POR Time in Patrol Area 1,800 1,705 1,832 1,646 

Mod270MinNSC (CFS-4) Time in Patrol Area 1,794 1,670 1,895 1,328 

Mod270MedNSC (CFS-5) Time in Patrol Area 1,804 1,721 1,906 1,370 

Mod270POR_NSC (CFS-6) Time in Patrol Area 1,790 1,644 1,880 1,357 

POR Prosecutions 30 56 58 23 

Mod270MinNSC (CFS-4) Prosecutions 7 34 45 5 

Mod270MedNSC (CFS-5) Prosecutions 7 38 41 5 

Mod270POR_NSC (CFS-6) Prosecutions 7 35 43 5 
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Figure D-10:  Patrol Time and Prosecutions KODIAK_NE_PAT
 

Table D-18:  Patrol Time KODIAK_NE_PAT
 

Quarter POR 
Min NSC/ Mod 

270 (CFS-4) 

% 

Difference 

Med NSC/ Mod 

270 (CFS-5) 

% 

Difference 

POR NSC/ Mod 

270 (CFS-6) 

% 

Difference 

QTR 1 1,800 1,794 0% 1,804 0% 1,790 -1% 

QTR 2 1,705 1,670 -2% 1,721 1% 1,644 -4% 

QTR 3 1,832 1,895 3% 1,906 4% 1,880 3% 

QTR 4 1,646 1,328 -19% 1,370 -17% 1,357 -18% 
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Table D-19:  Prosecutions KODIAK_NE_PAT 

Quarter POR 
Min NSC/ Mod 

270 (CFS-4) 

% 

Difference 

Med NSC/ Mod 

270 (CFS-5) 

% 

Difference 

POR NSC/ Mod 

270 (CFS-6) 

% 

Difference 

QTR 1 30 7 -77% 7 -77% 7 -78% 

QTR 2 56 34 -39% 38 -33% 35 -38% 

QTR 3 58 45 -23% 41 -28% 43 -25% 

QTR 4 23 5 -80% 5 -79% 5 -80% 

D.3 Comparison Group C 

Regional Results 

The results of comparing the Minimum LCS-1 Augmentation (Min LCS, Excursion 7), Medium 

LCS-1 Augmentation (Med LCS, Excursion 8), and Maximum LCS-1 Augmentation (Max LCS, 

Excursion 9) against the POR results for each performance measure are shown in Table D-9:  

Model Results Comparison Baseline – Southeast Region – Group C. The entries in this table 

are mean values and are color-coded to indicate the degree of variation from the baseline, using 

the approach described in Appendix B:  Modeling Overview. Analysis is provided by both 

mission area and regional perspective. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 

Southeast Region 

The results of comparing the Minimum LCS-1 Augmentation (Min LCS, Excursion 7), Medium 

LCS-1 Augmentation (Med LCS, Excursion 8), and Maximum LCS-1 Augmentation (Max LCS, 

Excursion 9) against the POR results for each performance measure are shown in Table D-12:  

Model Results Comparison Baseline – Southeast Region – Group C. Supplemental 

discussion and assessment follows. 
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Table D-12:  Model Results Comparison Baseline – Southeast Region – Group C 

Measure Title POR Min LCS Med LCS Max LCS MEASURES KEY

% Lives Saved 92% 92% 92% 92%

% Property Saved 94% 94% 95% 94% Indicates a major 

Fatalities 170 165 162 169 (1) mission in this region

Response Time - Distress 91% 92% 92% 92%

Datum Time 76% 78% 78% 77% Indicates a signif icant

LAKI Error 0% 0% 0% 0% (1) mission in this region

LAKI Accuracy

GLE Response - Individual 6% 5% 6% 5% Indicates a limited

GLE Response - Ship Operations 6% 5% 5% 5% mission in this region

GLE Response - Nation 6% 5% 5% 5%

GLE Intercepts 39% 39% 39% 39%  (1) Indicates measures that 

AMIO POD 52% 52% 52% 52% decreases as performance

Maritime Migrant Interdiction Rate 12% 12% 12% 12% improves

AMIO TOI Intercepts 33% 33% 33% 32%

AMIO Event Interdiction 15% 14% 14% 14% > 2 standard deviations

AMIO SAR 42% 42% 42% 41%

Drug POD 29% 29% 28% 28% > 1 standard deviation

Drug Intercepts 18% 18% 18% 17%

Drug Interdictions 8% 8% 8% 7% Within 1 standard deviation

Cocaine Seized 10% 9% 9% 8%

Marijuana Seized 11% 10% 10% 9% < 1 standard deviation

Heroin Seized

LMR Foreign Encroachment – POD 80% 80% 80% 79% < 2 standard deviations

LMR Foreign Encroachment – Intercept 57% 56% 56% 56%

LMR POD - High Threat 78% 77% 76% 76%

LMR POD – Low  Threat 61% 63% 62% 62%

LMR Intercepts 66% 68% 67% 67%

LMR Boarding Rate – High Threat 3% 3% 3% 3%

LMR Boarding Rate – Low  Threat 1% 1% 1% 1%

LMR Compliance Rate – High Threat 98% 98% 98% 98%

LMR Compliance Rate – Low  Threat 48% 46% 46% 48%

National Defense Response 100% 100% 100% 100%

National Defense Fill Rate 93% 93% 93% 93%

TSC Response 100% 100% 100% 100%

TSC Fill Rate 82% 87% 87% 87%

MARSEC 1 -- Fill Rate 67% 67% 67% 67%

MARSEC 2&3 -- Response Rate 68% 67% 67% 68%

MARSEC 2&3 -- Fill Rate 84% 82% 82% 83%

NSSE Response Rate 100% 100% 100% 100%

NSSE Fill Rate 96% 97% 95% 96%

Inland Security Event Response Rate 100% 100% 100% 100%

Inland Security Event Fill Rate 98% 97% 96% 98%

PWCS Intelligence Driven Security Boarding Rate 83% 83% 82% 78%

Security Boarding Rate 84% 84% 84% 84%

FVI Boarding 9% 9% 9% 9%

FVI Delay Time 0.0 0.0 0.0 0.0

LZE Inspections 2% 2% 2% 2%

LZE Surveillance 2% 2% 2% 2%

LZE Spill Detection

MARPOL Event Detection 67% 67% 66% 75%

MARPOL Event Response 66% 66% 66% 67%

MARPOL Response Time 0.7 0.7 0.8 0.7

NDAD Response – Hours – Rotary 97% 97% 96% 97%

NDAD Response – Hours – Fixed 100% 100% 100% 100%

NDAD Response – Hours – Heavy 99% 100% 100% 100%

NDAD Response – Sorties – Rotary 97% 97% 96% 97%

NDAD Response – Sorties – Fixed 100% 100% 100% 100%

NDAD Response – Sorties – Heavy 100% 100% 100% 100%

AOR Aw areness - Detection 70% 70% 70% 70%

AOR Aw areness - Classif ication 69% 69% 69% 69%

AOR Aw areness - Identif ication 53% 53% 53% 53%

AOR Coverage – Areas – High Threat 85% 81% 80% 78%

AOR Coverage – Areas – Low  Threat 26% 26% 26% 27%

AOR Coverage – Times – High Threat 27% 26% 25% 25%

AOR Coverage – Times – Low  Threat 7% 7% 7% 8%

Communications Failures 0% 0% 0% 0%

Alternative Communications 2.0 2.0 2.0 2.0

Communications Interoperability – CG 72% 72% 73% 73%

Communications Interoperability – External 100% 100% 100% 100%

Asset Aw areness Plots – Friendly 15% 16% 16% 16%

Asset Aw areness Plots – TOI 69% 69% 69% 69%

Drug Intelligence 4% 4% 4% 4%

AMIO Intelligence 12% 12% 12% 11%

LMR Intelligence Foreign 9% 7% 7% 7%

LMR Intelligence Domestic 3% 3% 3% 3%

PWCS Intelligence 84% 84% 84% 84%

SE

EWO
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Maritime Safety 

Search and Rescue (SAR) is the mission in the Maritime Safety strategic goal area. 

SAR is modeled primarily as a reactive mission across the regions.  The level of modeled 

performance is primarily due to the capacity of assets available to respond to events as they 

occur and secondarily due to the capability of assets to quickly arrive on scene, locate the vessel 

in distress, and effectively prosecute the case. 

Contributing factors to modeled SAR performance include: 

Min LCS 

○	 SAR performance is generally similar to the Baseline System.  A minor improvement in 

Datum Time is attributed to variations in patrol area assignment and patrol break 

frequency for WMSM/ OPC or LCS-1 assets and deployed aircraft. 

Med LCS 

○	 SAR performance is generally similar to the Baseline System.  A minor improvement in 

Datum Time is attributed to variations in patrol area assignment and patrol break 

frequency for WMSM/ OPC or LCS-1 assets and deployed aircraft. 

Max LCS 

○	 SAR performance is generally similar to the Baseline System. 

Maritime Security 

There are five missions in this strategic goal area:  Alien Migrant Interdiction Operations 

(AMIO); Drug Interdiction (Drug); Living Marine Resources Enforcement (LMR) Exclusive 

Economic Zone (EEZ); Ports, Waterways, and Coastal Security (PWCS); and General Law 

Enforcement (GLE). 

AMIO is modeled as a reactive mission in the Northeast and Alaska Regions and modeled as 

proactive in the Southeast and Western Regions. The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Contributing factors to modeled AMIO performance include: 

Min LCS 

○	 AMIO performance is similar to the Baseline System. 

Med LCS 

○	 AMIO performance is generally similar to the Baseline System. 

Max LCS 

○	 AMIO performance is generally similar to the Baseline System.  Negligible decreases in 

performance are attributed to variations in patrol area assignment and patrol break 

frequency of WMSM/ OPC or LCS-1 assets, resulting in decreased availability – 

operational time – to provide detection, identification, and intercept of AMIO TOIs. 
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Drug Interdiction is modeled as a reactive mission in the Northeast and Alaska Regions and 

modeled as proactive in the Southeast and Western Regions.  The level of modeled Drug 

Interdiction performance is primarily due to limited interaction with non-Deepwater resources 

(especially with other law enforcement agencies), limited availability and exploitation of 

intelligence information, and the strict application of CONLOG constraints. 

Contributing factors to modeled Drug performance include: 

Min LCS 

○	 Drug performance is generally similar to the Baseline System.  Minor decreases in drug 

seizures are attributed to the shift from OPC to LCS-1 assets, resulting in a decreased 

availability to proactively patrol and respond to Drug events. 

Med LCS 

○	 Drug performance is generally similar to the Baseline System.  Minor decreases in drug 

seizures are attributed to the shift from OPC to LCS-1 assets, resulting in a decreased 

availability to proactively patrol and respond to Drug events. 

Max LCS 

○	 Drug performance has a minor decrease compared to the Baseline System; this is 

attributed to the shift from OPC to LCS assets, resulting in a decreased availability to 

proactively patrol and respond to Drug events. 

LMR (EEZ) is modeled as a proactive mission.  The level of modeled performance is primarily 

due to limited interaction with non-Deepwater resources (especially interaction with other law 

enforcement agencies), limited availability and exploitation of intelligence information, and the 

strict application of CONLOG constraints. 

Min LCS 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Med LCS 

○	 LMR (EEZ) performance is similar to the Baseline System. 

Max LCS 

○	 LMR (EEZ) performance is similar to the Baseline System. 

PWCS is modeled as both a reactive and proactive mission.  Proactive elements include 

MARSEC 1 contributions; reactive contributions include MARSEC 2 and 3 responses, NSSE 

and Inland Security event response, and PWCS Security Boardings.  The level of modeled 

PWCS performance is primarily due to limited resources (especially special mission-capable 

aircraft), limited availability and exploitation of intelligence information, and the strict 

application of CONLOG constraints.  

Contributing factors to modeled PWCS performance include: 

Min LCS 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 
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Med LCS 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

Max LCS 

○	 Proactive performance, MARSEC 1, is similar to the Baseline System. 

○	 Reactive performance is similar to the Baseline System. 

GLE is modeled with both reactive (Responses) and proactive (Intercepts) components. 

Min LCS 

○	 GLE performance is similar to the Baseline System. 

Med LCS 

○	 GLE performance is similar to the Baseline System. 

Max LCS 

○	 GLE performance is similar to the Baseline System. 

Protection of Natural Resources 

LMR (Domestic), Maritime Pollution Enforcement and Response (MARPOL), Foreign Vessel 

Inspection (FVI), and Lightering Zone Enforcement (LZE) are included in this group of 

missions.  LMR (Domestic) is modeled as a proactive mission; MARPOL, FVI, and LZE are all 

modeled as reactive missions. 

Contributing factors to modeled Protection of Natural Resources performance include: 

Min LCS 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is generally 

similar to the Baseline System 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System. 

○	 FVI, LZE, and MARPOL performance is generally similar to the Baseline System. 

Med LCS 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System. 

○	 FVI, LZE, and MARPOL performance is generally similar to the Baseline System. 

Max LCS 

○	 LMR (Domestic) surveillance-focused performance (POD, Intercepts) is similar to the 

Baseline System. 

○	 LMR (Domestic) prosecution-focused performance (Boarding Rate) is generally similar 

to the Baseline System. 

○	 FVI, LZE, and MARPOL performance is generally similar to the Baseline System. 
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National Defense 

National Defense mission demands include General Defense Operations (GDO) and Theater 

Security Cooperation (TSC) exercises.  The level of modeled performance is primarily due to the 

availability of assets scheduled to fill GDO and TSC exercise requests. 

Contributing factors to modeled National Defense performance include: 

Min LCS 

○	 National Defense and TSC performance is similar to the Baseline System. Improvements 

are attributed to SRR aircraft having decreased patrol time associated with the shift from 

OPC to LCS-1 assets, and increased availability for TSC exercises. 

Med LCS 

○	 National Defense and TSC performance is similar to the Baseline System.  Improvements 

are attributed to SRR aircraft having decreased patrol time associated with the shift from 

OPC to LCS-1 assets, and increased availability for TSC exercises. 

Max LCS 

○	 National Defense and TSC performance is similar to the Baseline System.  Improvements 

are attributed to SRR aircraft having decreased patrol time associated with the shift from 

OPC to LCS-1 assets, and increased availability for TSC exercises. 

Non-Deepwater Aviation Demands 

Fixed- and rotary-wing assets respond to Non-Deepwater Aviation Demand (NDAD). The level 

of modeled performance is primarily due to the availability of assets to respond to NDAD events. 

Min LCS 

○	 NDAD performance is similar to the Baseline System. 

Med LCS 

○	 NDAD performance is similar to the Baseline System. 

Max LCS 

○	 NDAD performance is similar to the Baseline System. 

Maritime Domain Awareness 

Maintenance of Maritime Domain Awareness (MDA), or situational awareness, is covered by 13 

performance measures.  Modeled MDA is measured as a by-product of proactive mission 

execution by deepwater assets only; there is only limited externally provided surveillance or 

intelligence.  The level of modeled MDA performance is primarily due to operational availability 

and utilization of assets with associated C4ISR capabilities, the large areas and distances 

included in the Deepwater AOR, and the strict application of CONLOG constraints. 

Communications between patrolling assets is based on common equipment and capabilities.  Due 

to lack of available technical data on communications reliability and environmental impacts, the 

fidelity of communications modeling tends to overstate the connectivity of operational assets.  

Contributing factors to modeled MDA performance include: 
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Min LCS 

○	 AOR Awareness is similar to the Baseline System. 

○	 AOR Coverage – Area and Time have a minor decrease compared to the Baseline
 
System; this is attributed to variations in patrol area assignment and patrol break 

frequency of WMSM/ OPC or LCS-1 assets.
 

○	 Communications performance is similar to the Baseline System. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System.  

Minor improvement in Asset Awareness Plots – Friendly is attributed to the CONOPS 

implementation with LCS assets assigned to patrol areas within a concentrated 

geography, providing improved CTU tracking of assets. 

Med LCS 

○	 AOR Awareness is similar to the Baseline System. 

○	 AOR Coverage – Area and Time have a minor decrease compared to the Baseline
 
System; this is attributed to variations in patrol area assignment and patrol break
 
frequency of WMSM/ OPC or LCS-1 assets.
 

○	 Communications performance has a minor increase compared to the Baseline System; 

this is attributed to variations in patrol break frequency of WMSM/ OPC or LCS-1 assets, 

resulting in increased opportunity for successful Coast Guard communications. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System.  

Minor improvement in Asset Awareness Plots – Friendly is attributed to the CONOPS 

implementation with LCS assets assigned to patrol areas within a concentrated 

geography, providing improved CTU tracking of assets. 

Max LCS 

○	 AOR Awareness is similar to the Baseline System. 

○	 AOR Coverage – Area and Time are moderately decreased compared to the Baseline 

System; this is attributed to variations in patrol area assignment and patrol break 

frequency of WMSM/ OPC or LCS-1 assets. 

○	 Communications performance has a minor increase compared to the Baseline System; 

this is attributed to variations in patrol break frequency of WMSM/ OPC or LCS-1 assets, 

resulting in increased opportunity for successful Coast Guard communications. 

○	 The Asset Awareness Plots – TOI and Friendly are similar to the Baseline System.  

Minor improvement in Asset Awareness Plots – Friendly is attributed to the CONOPS 

implementation with LCS assets assigned to patrol areas within a concentrated 

geography, providing improved CTU tracking of assets. 

Intelligence measures are an indicator of the quality and availability of intelligence to focus 

constrained prosecution assets on violators. 

Min LCS 

○	 Performance is generally similar to the Baseline System. 

Med LCS 

○	 Performance is generally similar to the Baseline System. 
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Max LCS 

○ Performance is generally similar to the Baseline System. 

The modeled results are consistent with the expected results based on asset and capability 

changes and Modeled CONOPS differences. 
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DHS PA&E Cutter Fleet Study 

Effective Presence 

APPENDIX E. MAJOR CUTTER EFFECTIVE PRESENCE 

Effective presence is the ability to detect, deter, and interdict in high-threat vectors.  Effective 

presence is achieved through a combination of traditional means such as patrol boats, cutters, and 

maritime patrol aircraft and by less overt technologies such as UAVs and surface-based radar 

arrays. This strategy requires a certain threshold level of physical presence that is capable of 

interdicting events or responding to immediate safety of life at sea issues. 

The assumptions surrounding Major Cutter Effective Presence were updated with concurrence 

from CG-7712 as part of the FMA Phase 2 project.  In the FMA, the definition “having the right 

assets and capabilities at the right place at the right time”
14 

resulted in three levels of effective 

presence: 

On Station: In the operating theater/area and underway in the assigned patrol areas; e.g., 

underway for JIATF South as assigned in the EPAC patrol area.  This level of effective 

presence is required for high risk/high priority missions requiring a more robust standard 

presence (AMIO and Drug). 

In Theater, Not in Port: In the operating theater/area and underway; not necessarily in the 

assigned patrol area; e.g., in transit to/from an assigned patrol area from a logistics break.  

This is applied to mission sets where being in transit and ready for engagement is sufficient 

effective presence (LMR, Other LE, and DefOps). 

In Theater: In the operating theater/area; e.g., assigned to D7 and in port for mid-patrol 

break in Guantanamo Bay. 

An effective presence requirement for each region/ mission combination was determined as 

shown in Table E-1:  Major Cutter Effective Presence Levels. The “FMA Identified Presence 

Requirements” value is expressed in terms of how many full years (365 days) of presence is 

required in the area. 

Table E-1:  Major Cutter Effective Presence Levels 

Region Mission 
Required Effective 

Presence Level 

FMA Identified 

Presence Requirements 

Northeast LMR/ Other LE In Theater, Not in Port 1.75 

Southeast AMIO On Station 3.50 

Southeast LMR In Theater, Not in Port 0.50 

JIATF South CARIB Drug On Station 3.00 

JIATF South EPAC Drug On Station 3.00 

West Coast (WOC) LMR In Theater, Not in Port 0.50 

West Coast (SoCal) AMIO/Drug On Station 1.00 

Alaska – Local LMR/ Other LE In Theater, Not in Port 1.00 

Alaska – OOR 
* LMR/ Other LE In Theater, Not in Port 1.50 

D14 LMR LMR In Theater, Not in Port 0.50 

D14 Other LE Other LE In Theater, Not in Port 1.00 

DoD DefOps In Theater, Not in Port 2.00 

Total 19.25 

Note: * Alaska OOR Region represents Alaska patrols that are conducted by cutters from the Western Region. 

14 
Department of Defense. Joint Pub 1-02, Dictionary of Military and Associated Terms 
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Effective Presence 

With 230 DAFHP, a cutter is typically available a maximum of 210 days a year (20 days for 

training).  Major cutter resource requirements supporting effective presence were calculated 

using the 230 DAFHP for: 

NSCs with 90-day patrol and 21-day patrol break frequency 

OPCs with 60-day patrol and 14-day patrol break frequency 

LCSs with 60-day patrol and 5-day patrol break frequency 

Region, mission, and class specific patrol models were created and combined with the 

established expectations and constraints to create an estimate of effective presence levels that 

respected the cutter operating factors in the MSMP and the Modeled CONOPS.  This tool was 

used to identify force allocation for all the DHS CFS models to estimate effective presence levels 

to meet POR requirements and then FMA identified presence level where possible. 

At a detailed level the effective presence requirements were translated into an estimated numbers 

of specific cutters at each region/.mission in a multi step process.  First, a model patrol schedule 

was established for each region, mission, and cutter class that accounted for: 

The region/ mission defined transit to and transit from times; and 

The asset specific patrol day and patrol break frequency. 

Table E-2: Northeast LMR Model Patrol Schedule has been included as an example of the 

type of model schedule that was created for each region/ mission and for each cutter class. 

Table E-2: Northeast LMR Model Patrol Schedule 

Northeast LMR 

OPC 

60/14 

NSC 

90/21 

Transit to 1.5 1.5 

BSF 0 0 

Transit out 1 1 

Patrol 11 18 

Transit in 1 1 

MPB 3 4 

Transit out 1 1 

Patrol 11 17 

Transit in 1 1 

MPB 3 4 

Transit out 1 1 

Patrol 10 17 

Transit in 1 1 

MPB 2 4 

Transit out 1 1 

Patrol 10 17 

Transit in 0 0 

MPB 0 0 

Transit out 0 0 

Patrol 0 0 

Transit in 0 0 

MPB 0 0 
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Northeast LMR 

OPC 

60/14 

NSC 

90/21 

Transit From 1 1 

Total 59.5 90.5 

Total Transit To & From 2.5 2.5 

Days In Theater (DIT) 57 88 

DIT not on MPB 49 76 

Days On Station 42 69 

From the region/ mission specific model patrol schedule the number of days the cutter would be 

available at the region/ mission specific level of effective presence (“On Station” or “In Theater, 

Not in Port”) was calculated.  The available patrol days were combined with each asset’s 210 

available operation days used to calculate the number of class specific cutters required to fulfill a 

single 365-day year of effective presence.  

The number of class specific cutters required to fulfill a 365-day year number was used to 

calculate the effective presence for the POR and then each of the DHS CFS systems.  This 

calculation started with the region/ mission patrol days for each cutter class divided by the 

estimated 210 operating days, resulting in the necessary assigned cutters by mission, region, and 

class.  This number was then divided by the class, mission, and region specific number of cutters 

required to meet a 365-day year of effective presence.  All the cutter class effective presence 

levels per region/ mission were summed to create the total region/ mission estimated effective 

presence. 

Table E-3:  Min NSC (Excursion 1) Effective Presence has been included as an example of the 

calculation that was completed for each of the modeled systems. 
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Table E-3: Min NSC (Excursion 1) Effective Presence 

Region Mission

FMA Identified 

Presence 

Requirements

Total Assigned 

Cutter Effective 

Presence

Effective 

Presence 

of OPCs

Effective 

Presence 

of NSCs

Number 

of OPC to 

meet 

Presence

Number 

of NSC to 

meet 

Presence

OPC Cutters 

Assigned by 

Days

NSC Cutters 

Assigned 

by Days

OPC Days 

(ENTERED)

NSC Days 

(ENTERED)

60/14 90/21

Northeast LMR/ OTHER LE* 1.75 2.10 2.10 0.00 3.69 3.62 4.43 0.00 930                

Southeast AMIO* 3.50 1.48 1.48 0.00 8.69 8.05 3.67 0.00 770                

Southeast LMR 0.50 0.00 0.00 0.00 1.09 1.06 0.00 0.00

JIATF-South CARIB DRUG 3.00 3.23 3.23 0.00 10.79 8.53 11.62 0.00 2,440            

JIATF-South EPAC DRUG 3.00 1.37 0.99 0.38 14.90 9.98 4.90 1.26 1,030            265                

West Coast LMR* 0.50 0.87 0.87 0.00 1.06 1.04 1.86 0.00 390                

West Coast AMIO/DRUG 1.00 0.42 0.42 0.00 2.61 2.37 1.10 0.00 230                

Alaska - Local LMR/ OTHER LE* 1.00 0.82 0.82 0.00 2.37 2.23 1.95 0.00 410                

Alaska - Other LMR/ OTHER LE* 1.50 0.78 0.06 0.72 4.89 4.05 0.19 1.95 40                  410                

D14 Local LMR/ OTHER LE 0.50 0.00 0.00 0.00 1.06 1.04 0.00 0.00

D14 WESTPAC LMR/ OTHER LE 1.00 0.00 0.00 0.00 2.82 2.48 0.00 0.00

DOD DefOps NSC 2.00 1.01 0.00 1.01 1.74 1.74 0.00 1.76 370                

DOD DefOps Other 0.00 0.33 0.33 0.00 1.74 1.74 0.57 0.00 120                

TOTAL 19.25 12.41 10.30 2.12 30.29 4.98 6,360            1,045            
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Effective Presence 

In addition to the effective presence requirements, each modeled region is constrained by a 

PWCS Surface Readiness Patrol Area, as specified in the Modeled CONOPS, which requires a 

1.0 level of presence.  FDECs may be assigned to proactive patrols for a primary mission 

(AMIO, Drug, and LMR) with additional responsibility as the primary response asset for PWCS 

events during MARSEC 1 as described in the MSMP, Section E.2.2.2:  Ports, Waterways, and 

Coastal Security.  Major cutters are scheduled to ensure 100 percent coverage (presence) of the 

surface readiness patrol areas identified in Table E-4:  PWCS Surface Readiness Patrol Areas. 

Table E-4:  PWCS Surface Readiness Patrol Areas 

Region Patrol Area Mission 

Northeast Restricted_Gear_Area LMR 

Southeast Keys AMIO 

Western WE_Ground_Fish_2a LMR 

Alaska Kodiak_NE_Pat LMR 

This requirement is included as part of the POR effective presence level; however, it constrains 

the amount that these specific region/ missions can be reduced for the DHS CFS systems. 

The following three sections provide insights into those projections for each of the three 

Comparison Groups (Group A, Group B, and Group C).  Within each section, effective presence 

information is provided in three forms: 

Tabular: Projected employment effective presence tables provide the FMA identified 

requirement along with the effective presence of POR (determined previously under the 

FMA Phase 2 project) and the projected effective presence for each of the three excursions in 

the group.  

Graphic: Effective presence graphs provide a view of the level of effective presence within 

each region/mission area for each of the excursions within the group compared to POR and 

FMA identified requirements. 

Geographic Visualization: Effective presence visualization diagrams provide a geographic 

pictorial of the missions within each region and the projected level of effective presence for 

each of the excursions compared to POR. 
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Group A – Alternative Fleet Mixes 

Adjustments to the number of NSCs result in varying numbers of OPCs within the same 

constrained total acquisition cost.  When NSCs are reduced, additional OPCs replace them 

within the modeled region.  Additional OPCs are assigned to areas in accordance with the 

priorities in the Modeled CONOPS and assignment considerations identified.  Table E-5:  

Projected Major Cutter Effective Presence Levels – Group A provides the results of effective 

presence projections for each of the three excursions in this group, the POR, and the FMA 

identified requirements.  Significant items include: 

CFS-1: 

○	 The net additional major cutter to the Southeast Region Drug mission (in support of 

JIATF South) increases the effective presence. 

○	 A slight reduction in JIATF South support for the Western Region due to out-of-region 

(OOR) deployment of an NSC to fill DefOps requirements on the East Coast. 

CFS-2:  The net change in quantity of major cutters on the West Coast impacts the EPAC 

mission for JIATF South compared to CFS-1. 

CFS-3: 

○	 The additional NSC on the East Coast is insufficient to make up the net loss of two (2) 

OPCs.  This impacts the missions in the Northeast Region and JIATF South support. 

○	 On the West Coast in CFS-3, cutter allocations are the same as POR, so the loss in EPAC 

effective presence is attributed to the increase in DefOps demand. 

Table E-5:  Projected Major Cutter Effective Presence Levels – Group A 

Region Mission 

FMA Identified 

Presence 

Requirements 

Program of 

Record (POR) 

Min NSC 

(CFS-1) 

Med NSC 

(CFS-2) 

Max NSC 

(CFS-3) 

Northeast LMR/ Other LE 1.75 2.10 2.10 2.10 2.03 

Southeast AMIO 3.50 1.48 1.48 1.48 1.48 

Southeast LMR 0.50 0.00 0.00 0.00 0.00 

JIATF South CARIB Drug 3.00 3.17 3.23 3.17 3.00 

JIATF South EPAC Drug 3.00 1.41 1.37 1.14 1.24 

West Coast (WOC) LMR 0.50 0.87 0.87 0.87 0.87 

West Coast (SoCal) AMIO/ Drug 1.00 0.42 0.42 0.42 0.42 

Alaska – Local LMR/ Other LE 1.00 0.82 0.82 0.82 0.82 

Alaska – OOR LMR/ Other LE 1.50 0.78 0.78 0.78 0.78 

D14 LMR LMR 0.50 0.00 0.00 0.00 0.00 

D14 Other LE Other LE 1.00 0.00 0.00 0.00 0.00 

DoD NSC DefOps 2.00 0.68 1.01 1.01 1.01 

DoD Other DefOps 0.00 0.33 0.33 0.33 0.33 

Total 19.25 12.06 12.41 12.12 11.98 
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Figure E-1:  Projected Effective Presence by Region/Mission – Group A 
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NE

LMR/OTHER

LE

POR 2.10

CFS-1 2.10

CFS-2 2.10

CFS-3 2.03

JIATF CARIB

DRUG

POR 3.17

CFS-1 3.23

CFS-2 3.17

CFS-3 3.00

SE

AMIO

All: 1.48

JIATF EPAC

DRUG

POR 1.41

CFS-1 1.37

CFS-2 1.14

CFS-3 1.24

WE

AMIO/DRUG

All: 0.42

WE

LMR

All: 0.87

Alaska (OOR)

LMR/OTHER LE

All: 0.78

Alaska (Local)

LMR/OTHER LE

All: 0.82

DOD NSC

DefOps
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Figure E-2:  Projected Effective Presence by Geography – Group A 
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DHS PA&E Cutter Fleet Study 

Effective Presence 

Group B – Alternative OPC (Modernized 270) 

Replacement of the ORD OPC with an alternative OPC of lesser capability and cost (Modernized 

version of the 270' WMEC [Mod 270], reduced speed and sea state operating parameters) results 

in lower acquisition costs.  A lower acquisition costs permits larger quantities of cutters to be 

acquired.  Table E-6:  Projected Major Cutter Effective Presence Levels – Group B provides 

the results of effective presence projections for each of the three excursions in this group, the 

POR, and the FMA identified requirements.  Significant items include: 

The significant increase in quantity of Mod 270s in the Southeast Region provides greater 

effective presence for the AMIO mission. 

Additional Modernized 270s on the West Coast provide: 

○	 Significant improvement in the effective presence for the JIATF South EPAC drug 

patrols. 

○	 Sufficient backfill for NSCs assigned to the East Coast DefOps requirements. 

The total acquisition cost constraint decreases effective presence as more NSCs are added to 

the mix; the number of Mod 270s decreases.  A reduction of three (3) Mod 270s and increase 

of one (1) NSC on the West Coast between CFS-5 and CFS-6 impact the JIATF South EPAC 

effective presence. 

Table E-6:  Projected Major Cutter Effective Presence Levels – Group B 

Region Mission 

FMA Identified 

Presence 

Requirements 

Program of 

Record 

(POR) 

Min NSC/ 

Mod 270 

(CFS-4) 

Med NSC/ 

Mod 270 

(CFS-5) 

POR NSC/ 

Mod 270 

(CFS-6) 

Northeast LMR/ Other LE 1.75 2.10 2.10 2.10 2.10 

Southeast AMIO 3.50 1.48 2.68 2.28 2.28 

Southeast LMR 0.50 0.00 0.00 0.00 0.00 

JIATF South CARIB Drug 3.00 3.17 3.23 3.17 3.17 

JIATF South EPAC Drug 3.00 1.41 2.98 2.96 2.65 

West Coast (WOC) LMR 0.50 0.87 0.87 0.87 0.87 

West Coast (SoCal) AMIO/ Drug 1.00 0.42 0.42 0.42 0.42 

Alaska – Local LMR/ Other LE 1.00 0.82 0.82 0.82 0.82 

Alaska – OOR LMR/ Other LE 1.50 0.78 0.78 0.78 0.78 

D14 LMR LMR 0.50 0.00 0.00 0.00 0.00 

D14 Other LE Other LE 1.00 0.00 0.00 0.00 0.00 

DoD NSC DefOps 2.00 0.68 1.01 1.01 1.01 

DoD Other DefOps 0.00 0.33 0.33 0.33 0.33 

Total 19.25 12.06 15.22 14.74 14.43 
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Figure E-3:  Projected Effective Presence by Region/Mission – Group B 
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Figure E-4:  Projected Effective Presence by Geography – Group B 
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DHS PA&E Cutter Fleet Study 

Effective Presence 

Group C – LCS-1 

Replacement of the ORD OPC with the LCS-1 in the Southeast Region and assigned to the 

JIATF South Drug mission in the Caribbean (while leaving other cutters constant at POR levels).  

Table E-7:  Projected Major Cutter Effective Presence Levels – Group C provides the 

results of effective presence projections for each of the three excursions in this group, the POR, 

and the FMA identified requirements.  This analysis is part of the investigation into the 

suitability of the LCS-1 to perform the missions of the OPC.  These experiments were carried out 

in the Southeast Region to test the LCS-1 cutter design for Counterdrug and Migrant Interdiction 

exercises.  The significant items include: 

The effective presence within the JIATF South CARIB area is reduced proportionally as the 

number of LCS-1 cutters employed is increased.  The reduced fuel endurance and more 

frequent BSF frequency associated with the LCS-1 reduce the amount of time the asset can 

spend in the patrol area with more time spent transiting to/ from the patrol area. 

The LCS-1 was not designed for the multi-mission Coast Guard.  Unless the LCS-1 is 

deployed as a squadron with an oiler assigned, as the U.S. Navy intends to do, the transit 

times to patrol areas coupled with decreased on station times will perpetuate the low levels of 

effective presence. 

Note:  Only the Southeast Region was investigated for this Comparison Group. 

Table E-7:  Projected Major Cutter Effective Presence Levels – Group C 

Region Mission 

FMA Identified 

Presence 

Requirements 

Program of 

Record (POR) 

Min LCS 

(CFS-7) 

Med LCS 

(CFS-8) 

Max LCS 

(CFS-9) 

Northeast LMR/ Other LE 1.75 2.10 2.10 2.10 2.10 

Southeast AMIO 3.50 1.48 1.48 1.48 1.48 

Southeast LMR 0.50 0.00 0.00 0.00 0.00 

JIATF South CARIB Drug 3.00 3.17 2.57 1.97 1.37 

JIATF South EPAC Drug 3.00 1.41 1.24 1.24 1.24 

West Coast (WOC) LMR 0.50 0.87 0.87 0.87 0.87 

West Coast (SoCal) AMIO/ Drug 1.00 0.42 0.42 0.42 0.42 

Alaska – Local LMR/ Other LE 1.00 0.82 0.82 0.82 0.82 

Alaska – OOR LMR/ Other LE 1.50 0.78 0.78 0.78 0.78 

D14 LMR LMR 0.50 0.00 0.00 0.00 0.00 

D14 Other LE Other LE 1.00 0.00 0.00 0.00 0.00 

DoD NSC DefOps 2.00 0.68 1.01 1.01 1.01 

DoD Other DefOps 0.00 0.33 0.33 0.33 0.33 

Total 19.25 12.06 11.62 11.02 10.42 
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Figure E-5:  Projected Effective Presence by Region/Mission – Group C 
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Figure E-6:  Projected Effective Presence by Geography – Group C 
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