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MEMORANDUM FOR THE RECORD    

Subj: ADDITIONAL INFORMATION SUPPORTING THE US NAVY’S BIOLOGICAL 

ASSESSMENT FOR THE HAWAII-CALIFORNIA TRAINING AND TESTING STUDY 

AREA: REVISED SHIP STRIKE PROBABILITY LANGUAGE 

1. Pursuant to the Marine Mammal Protection Act (MMPA) and in accordance with Section 7 of 

the Endangered Species Act (ESA), the U.S. Navy requested formal consultations on Hawaii-

California Training and Testing (HCTT) activities occurring within the Pacific Ocean off the 

coast of California and in the surrounding waters of the Hawaiian Islands. 

 

2. During emails and conversations from December 2025 through January 2025 between Navy 

and the National Marine Fisheries Service (NMFS) concerning HCTT consultations, NMFS 

expressed a desire for changes to the Navy’s previously submitted whale strike calculations. 

 

3. Enclosure 1 contains the Navy’s proposed revision the HCTT ship strike probability analysis 

based on topics discussed during Navy-NMFS coordination calls. 

 

 

 
       Chip Johnson 

U.S. Pacific Fleet N465CJ 
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The write-up below is formatted to replace the applicable sections of the Navy’s Hawaii-Southern 
California Training and Testing (HCTT) Letter of Authorization application. Revisions apply to the 
U.S. Navy and U.S. Coast Guard. 

 

5.3 Incidental Take Request from Vessel Strikes 

Vessel strike to marine mammals is not associated with any specific training or testing activity but 
rather an inadvertent, limited, sporadic, and incidental result of Navy and Coast Guard vessel 
movement within the Study Area. A detailed analysis of HCTT strike data is contained in Section 6.4 
(Estimated Take of Marine Mammals by Vessel Strike) and probability calculations used to justify 
the HCTT strike request are presented in Section 6.4.2 (Probability of Vessel Strike of Large Whale 
Species). 

The Navy and Coast Guard do not anticipate vessel strikes to result in a significant population 
threat to marine mammal populations within the HCTT Study Area. This assessment is based on the 
probabilities presented in the analysis for this LOA application (Section 6.4, Estimated Take of 
Marine Mammals by Vessel Strike), the cumulative low recent history of Navy vessel strikes from 
2009 to 2023 (5 strikes), establishment and updates to the Navy’s Marine Species Awareness 
Training requirements across the Navy, and adaptation of additional mitigation measures since 
2018. However, the Navy and Coast Guard are electing to request takes from vessel strikes in the 
HCTT Study Area as a cautionary acknowledgment that some probability of ship strike could occur 
over a seven-year authorization. Stricken animals are not easily identifiable to the species level; 
therefore, the Navy or Coast Guard cannot quantifiably predict that any proposed strike takes will 
be of a particular species. The Navy and Coast Guard therefore seek take authorization for a select 
combination of the marine mammal stocks in the HCTT study area that may be more susceptible to 
being struck, as discussed in Section 6.4.2 (Probability of Vessel Strike of Large Whale Species). 

Summary of Navy Ship Strike Request. Based on the probabilities of whale strikes suggested by 
an analysis of past strike data and anticipated future training and testing at-sea days described in 
Section 6.4.1 (Background on Vessel Strikes), the Navy requests authorization for take of no more 
than five (5) large whales of any of the following combined stocks, by injury or mortality, resulting 
from vessel strike incidental to the Navy training and testing activities within any portion of the 
Study Area over the course of the seven years of the HCTT regulations. 

This strike request would include a combination of the following species and stocks, not to exceed 
five (5) total strikes over seven years: 

• one strike for blue whales (Eastern North Pacific Stock) 
• up to four strikes for fin whales (California/Oregon/Washington Stock) 
• up to two strikes for gray whales (Eastern Pacific Stock) 
• one strike for humpback whales (Mainland Mexico-California-Oregon-Washington Stock) 
• up to one strike for humpback whales (Central North Pacific stock) 
• one strike for sperm whales (Hawaii stock). 
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Summary of Coast Guard Ship Strike Request. Based on the probabilities of whale strikes 
suggested by an analysis of past strike data and anticipated future training and testing at-sea days 
described in Section 6.4.1 (Background on Vessel Strikes), the Coast Guard requests authorization 
for take of no more than two (2) large whales of any of the following combined stocks, by injury or 
mortality, resulting from vessel strike incidental to the Coast Guard training activities  within any 
portion of the HCTT Study Area over the course of the seven years of the HCTT regulations. 

This strike request would include a combination of the following species and stocks, not to exceed 
two (2) total strikes over seven years: 

• one strike for blue whales (Eastern North Pacific Stock) 
• up to two strikes for fin whales (California/Oregon/Washington Stock) 
• up to two strikes for gray whales (Eastern Pacific Stock) 
• up to two strikes for humpback whales (Mainland Mexico-California-Oregon-Washington Stock) 
• up to two strikes for humpback whales (Central North Pacific stock)
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6.4.2 Probability of Vessel Strike of Large Whale Species  

To conduct a statistical analysis of future Navy ship strikes within HCTT, three basic components 
are required: 

1) Number of Navy or Coast Guard ship strikes to large whales for the 16-year period prior 
to the period for which new MMPA authorization is being sought (2009–2024). 

2) Amount of Navy or Coast Guard at-sea surface vessel days for the 16-year period (2009–
2024) prior to the period for which new MMPA authorization is being sought1. 

3) Estimate of future Navy or Coast Guard at-sea surface vessel days for the requested new 
authorization seven-year period (December 2025–December 2032). 

1) HCTT Strikes. There were five large whale strikes within HCTT by Navy surface ships over the 15-
years between 2009 and 2024 (Figure 6-1). All Navy strikes were in Southern California. For this 
Coast Guard, there was one strike in Hawaii over the same period. It should be noted that out of the 
16-year period, there were 12 years where no Navy strikes occurred including a consecutive 11-year 
period with no strikes (2010-2020, 2022). 

Figure 6-1. HCTT Navy and Coast Guard Ship Strikes 2009-2023 

 
1To assess the most current vessel traffic information available, the Navy utilized a classified positional database 
currently known as Authoritative Maritime Services (AMS).  Roughly 800 million positional vessel data records 
spanning the years 2016-2023 were extracted and analyzed. The positional data was spatially explicit meaning only 
records of position and transits within the subareas of HCTT were used; Southern California Range Complex, Hawaii 
Range Complex, Point Mugu Sea Range, Northern California Range Complex, and the transit lane between California 
and Hawaii. Most of the data records obtained are civilian commercial shipping (tanker vessels, cargo vessels, large 
fishing vessels, etc.). Navy vessel transits typically only account for 5% or less of overall total vessel movements 
within the Study Area. For this ship strike analysis, only Navy and Coast Guard data is presented. Later in this 
application, it is explained how the most recent dataset was used to make assumptions about vessel traffic from 
2009-2015. 



Enclosure 1. HCTT Revised Ship Strike Probabilities Feb 2025 

2) HCTT Number of At-Sea Days (16 Years from 2009 to 2024) 

Background- The entire period of Navy at-sea MMPA authorization for Hawaii and California was 
considered in the analysis of strike history.  The period from 2009-2024, therefore, was selected as 
the most appropriate time frame to calculate potential probability of a large whale ship strike from 
Navy or Coast Guard vessels in the HCTT Study Area over the term of anticipated new seven-year 
permit (December 2025-December 2032).  

The analysis discussed in the application is specific to Navy larger size class vessels over 127 m 
(418 ft.) that have been involved with HCTT strikes between 2009-20231. While required to report 
any strike incidents, there have been no Navy reports over the analysis period (2009-2024) of vessel 
strikes to whales in HCTT from smaller Navy vessel and boat classes (e.g., tugs, service craft, 
landing craft, special operations Rigid Hull Inflatable Boat [RHIBs]). Furthermore, no vessel 
movement tracking data is available for these smaller craft which are not subject to the same 
systems as larger vessels. In addition, during the HSTT Phase III authorization period from 2018 to 
date there have been no whale strikes from various size classes of Navy unmanned surface vessels 
(USV).  

Tracking data for Coast Guard vessels is only available for larger ship classes longer than 100 m 
(328 ft.). The one Coast Guard strike within the Study Area was from a smaller craft between (40–
100 ft.) for which tracking data is not available. For calculation purposes the larger Navy and Coast 
Guard vessel tracking data is sufficient for worst case serious injury or mortality probability 
predictions. Smaller vessel and craft sizes at-sea time is relatively similar in both the prior permit 
period and forecasted future permit period 

Analysis Assumptions- The Navy’s analysis based on 2016-2023 data has significantly better fidelity 
related to vessel at-sea days specifically within the Study Area than previously used analysis. The 
current information overall is more accurate by area and time. Previous estimates of at-sea vessel 
days between 2009-2015 included movements throughout the Pacific, not just within the Study 
Area. Nor did the data provide results proportioned to the various sub-areas or range complexes 
within HCTT. Therefore, the Navy used the average of the 2016-2023 annual values as a surrogate 
for annual at-sea days for each year between 2009-2015. The annual value for 2023 was used for 
2024.  
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As expected, due to the higher number of homeported ships in San Diego as opposed to Pearl 
Harbor2, more Navy ship traffic occurs in the Southern California Range Complex (Figure 6-2). 

Results- In this analysis, cumulative Navy at-sea days from 2009 to 2024 was calculated to be 
35,006 days for Navy manned vessels greater than 127 m (418 ft. or Littoral Combat Ship size and 
above3) and various sizes of USVs. 

For Coast Guard vessels greater than 100 m (328 ft.) the cumulative total from 2009-2024 was 
4,179 days based on review of the same dataset as used for the Navy.   

 

 

Figure 6-2. U.S. Navy At-sea Surface Vessel Days by Sub-Areas Within HCTT 2016-2023 

 

 
2 As of February 2025, there are 55 Navy surface vessels homeported in San Diego with another seven (7) that could 
be part of training in SOCAL but are homeported in the Pacific Northwest.  Nine (9) ships are homeported in Hawaii 
although some of these would also travel to SOCAL for various integrated training activities. 

3 Littoral Combat Ship is the smallest U.S. Navy ship class included in the vessel strike analysis based on the data 
available. To date, there has not been a Navy ship strike of a whale from a LCS vessel. The smallest Navy ship class 
with documented strikes from 2009-2024 is the Arleigh Burke destroyer (DDG). DDGs can be up to 505 feet (154 m) 
long depending on destroyer build year and version.  
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3) HCTT Estimate of Future At-Sea Days (7-Years from December 2025 to December 2032) 

Caveats- Navy surface vessel traffic within the HCTT Study Area has been variable by year from 
2009-2024. Therefore, the Navy believes an average of the 16-year cumulative total from 2009 to 
2024 is a sufficient prediction of future at-sea days for manned surface ships from 2026 to 2032. 

In the HCTT, the 2009–2024 16-year average is 2,188 at-sea days (i.e., 35,006/16). Therefore, 2,188 
days per year was used as the starting point for an annual estimate contributing to the cumulative 
total of future at-sea days over the pending HCTT authorization. In addition, a new category of 
vessel type is soon to be transferred to HCTT for testing during the upcoming permit period. These 
are larger sized USVs longer than 61 m (200 ft.) in length. Although there has not been a whale ship 
strikes from USVs, out of an abundance of caution for this newer larger class of USVs, the Navy is 
adding large USV annual at-sea days with the manned annual at-sea days above (final annual at-
sea days 2,188+728=2,916). Therefore, the cumulative total for the Dec 2025–Dec 2032 period for 
Navy manned and large USV at-sea days is 20,412 (2,916 times 7). 

The Coast Guard 16-year average at-sea days was 262.  Therefore, 262 days per year is used for the 
annual at-sea days between Dec 2025 and Dec 2032. To account for limitations in data availability 
particular to Coast Guard vessel size classes, future new vessel or repositioning home port 
assignments, in consideration of documented strikes from Coast Guard medium sized vessels 
<100 m, and out of an abundance of caution, the Coast Guard has elected to add an extra 60 at-sea 
days per year for the 2026-2032 period. The cumulative total for this period including the annual 
supplemental addition is 2,254 (262 plus 60 or 322 times seven). 

CALCULATIONS SERIES FOR ESTIMATED STRIKE PROBABILITIES 

The probability of a vessel strike to whales is influenced by the amount of time at-sea for Navy or 
Coast Guard surface vessels within the HCTT Study Area and the number of strikes over those 
years. This generates a specific strike rate. For the period 2009–2024, there were five Navy strikes 
over 35,006 at-sea days. Dividing the Navy reported strikes by ship at-sea days (i.e., 5 divided by 
35,006) results in a strike rate of 0.000143 strikes per day. For the period 2009–2024, there was one 
Coast Guard strike over 4,088 at-sea days. Dividing the Coast Guard reported strikes by ship at-sea 
days (i.e., 1 divided by 4,179) results in a strike rate of 0.000239 strikes per day. 

Navy. Estimated Navy cumulative ship at-sea days within HCTT for the period from December 2025 
to December 2032 is 20,412 days. The previously calculated strike rate (0.000143 strikes per day) 
can be multiplied by the estimated at-sea days from December 2025 to December 2032 to estimate 
the number of predicted whale strikes anticipated over this period (0.000143 strikes per day times 
20,412 days). This formula calculates up to 2.9155 strikes from December 2025 to December 2032. 

During previous consultations, NMFS and Navy agreed to using a Poisson distribution as the most 
appropriate statistical approach for calculating future strike probabilities. A Poisson distribution is 
a discrete probability distribution that expresses the probability of a given number of events 
occurring in a fixed interval of time. It is often used to describe random occurrences when the 
probability of an occurrence is small; for example, count data such as cetacean sighting data or in 
this case vessel strike data, often described as a Poisson or over-dispersed Poisson distribution. 
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Therefore, the probabilities of a specific number of strikes over the period from December 2025 to 
December 2032 can be derived from the Poisson distribution.  

The formula for a Poisson distribution is: 

 

P(nǀµ) is the probability of observing n events in some time interval, when the expected number of 
events in that time interval is µ. For this analysis, µ is the estimated December 2025–December 
2032 strike rate of 2.9155. Using this strike rate (2.9155), the Poisson distribution can estimate the 
probability of n where n=0 (no strikes), 1 strike, 2 strikes, 3 strikes, 4 strikes, or 5 strikes, as well as 
the probability of n where n is greater than a number from 1 to 5: 

P(n=0) is 0.052 or a 5 percent chance of zero strikes 
P(n>0) is 0.946 or a 95% chance of more than zero strikes  

P(n=1) is 0.158 or a 15 percent chance of one strike 
P(n>1) is 0.788 or a 79% chance of more than one strike  

P(n=2) is 0.230 or a 23 percent chance of two strikes 
P(n>2) is 0.5558 or a 56% chance of more than two strike 

P(n=3) is 0.224 or a 22 percent chance of three strikes 
P(n>3) is 0.334 or a 33% chance of more than three strikes 

P(n=4) is 0.163 or a 16 percent chance of four strikes 
P(n>4) is 0.171 or a 17 percent chance of more than four strikes 

P(n=5) is 0.0951 or a 10 percent chance of five strikes 
P(n>5) is 0.076 or an 8 percent chance of more than five strikes 

(percentages above rounded to nearest whole value) 

Coast Guard. Estimated Coast Guard cumulative ship at-sea days within HCTT for the period from 
December 2025–December 2032 is 2,254 days. The previously calculated strike rate (0.000239 
strikes per day) can be multiplied by the estimated at-sea days from December 2025 to December 
2032 to estimate the number of predicted whale strikes anticipated over this period (0. 000239 
strikes per day times 2,254 days). This calculation estimates up to 0.5394 strikes from December 
2025 to December 2032. Using this strike rate (0.5394), the Poisson distribution can estimate the 
probability of n where n=0 (no strikes), 1 strike, or 2 strikes for December 2025–December 2032: 

P(n=0) is 0.583 or a 58 percent chance of zero strikes 
P(n>0) is 0.417 or a 41% chance of more than zero strikes 

P(n=1) is 0.315 or a 32 percent chance of one strike 
P(n>1) is 0.102 or a 10% chance of more than one strike 

P(n=2) is 0.085 or an 8 percent chance of two strikes 
P(n>2) is 0.0120 or a 1 percent chance of more than two strikes 

(percentages above rounded to nearest whole value) 
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Summary and Final Ship Strike Request 

During previous consultations with NMFS to generate ship strike probability percentages and final 
strike take requests for the HSTT EIS/OEIS in 2018, NMFS and Navy agreed to a 10 percent or higher 
percentage as a reasonable and appropriate demarcation for numerical value of the “reasonably 
certain to occur” threshold for   ship strike take requests under MMPA authorization. 

In a June 2024 reinitiated Biological Opinion (BO) for HSTT, NMFS further refined this selection 
criteria to use the n is greater than metric (n>x) as a more conservative metric than the previous n is 
equal to metric (n=1). Under the MMPA, NMFS promulgated a revised ship strike request based on 
this revision in the HSTT reinitiation Final Rule (90FR4944 January 16, 2025). NMFS has stated in 
explanations to the Navy that based on the considerations made in the 2024 BO and 2025 Final 
Rule that cumulative probability expressed as n>x more accurately captures the 10% or greater 
intent for requesting strikes (i.e., there is a >10% chance that more than x number of strikes would 
occur). 

Therefore, based on the cumulative probability of 17% for the number of strikes being greater than 
four, the Navy is requesting five (5) large whale strikes for the period covering December 2025 
through December 2032 (Figure 6-3). 

The Coast Guard is requesting two (2) large whale strikes for the period covering December 2025 
through December 2032 based on the cumulative probability of 10% for the number of strikes being 
greater than one (Figure 6-3). 

 

Figure 6-3. Cumulative Probabilities of Future Whale Ship Strike In HCTT 

 


