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1 INTRODUCTION 

On August 10, 2017, after conferring with the Secretary of Commerce and pursuant to Title 16, Section 

1371(f) United States Code (U.S.C.), the Secretary of Defense determined that it was necessary for the 

national defense to exempt all military readiness activities that employ Surveillance Towed Array Sensor 

System (SURTASS) Low Frequency Active (LFA) and Compact LFA sonar (CLFA) (collectively hereafter, 

SURTASS LFA) sonar from compliance with the requirements of the Marine Mammal Protection Act 

(MMPA) for two years from August 13, 2017 through August 13, 2019, or until such time when the 

National Marine Fisheries Service (NMFS) issues the required regulations and Letters of Authorization 

(LOAs) under Title 16, Section 1371, whichever is earlier. During this exemption period, all military 

readiness activities that involve the use of SURTASS LFA sonar are required to comply with all mitigation, 

monitoring, and reporting measures set forth in the 2017 National Defense Exemption (NDE) for 

SURTASS LFA sonar (hereafter, NDE) (Appendix A).  

Under the 2017 NDE, the United States (U.S.) Navy is approved to conduct military readiness activities 

using SURTASS LFA sonar in the central and western North Pacific Ocean and eastern Indian Ocean 

(Figure 1) onboard four ocean surveillance ships: the U.S. Naval Ship (USNS) VICTORIOUS (Tactical 

Auxiliary General Ocean Surveillance [T-AGOS] 19), USNS ABLE (T-AGOS 20), USNS EFFECTIVE (T-AGOS 

21), and USNS IMPECCABLE (T-AGOS 23). The sonar sound signals transmitted by the four SURTASS LFA 

sonar systems are to range between the frequencies of 100 and 500 Hertz (Hz) with the source level (SL) 

of each of the 18 LFA sonar array projectors transmitting no more than 215 decibels (dB) relative to 1 

micro Pascal at 1 meter (m) (dB re 1 µPa @ 1 m) (root mean square [rms]) at the maximum duty cycle of 

20 percent. During each annual period, LFA sonar transmissions from each of the four ocean surveillance 

ships may not exceed 255 hours (hr).  

To provide greater geographic context for the marine mammals potentially occurring in the ocean area 

in which SURTASS LFA sonar may be operated under the NDE, the Navy has divided the western and 

central North Pacific Ocean and eastern Indian Ocean into 15 nominal geographic areas, which are also 

the areas used to model and assess potential acoustic impacts on marine mammals (Table 1; Figure 1). 

The Navy is approved to take marine mammals in these areas by Level B incidental harassment under 

the MMPA. However, during the annual period, Level B incidental harassment from exposure to all 

SURTASS LFA sonar transmissions cannot exceed 12 percent of any marine mammal stock. During LFA 

sonar transmissions, the Navy must conduct visual, passive acoustic (using the SURTASS array), and 

active acoustic (using the high frequency marine mammal monitoring [HF/M3] sonar) monitoring of the 

mitigation (extent of the 180-dB isopleth) and buffer (additional 1 kilometer [km] beyond the extent of 

the 180-dB isopleth) zones surrounding the LFA sonar array for the presence of protected marine 

mammals and sea turtles. 

One of the NDE requirements for SURTASS LFA sonar activities is the submittal of an unclassified, annual 

report that at a minimum summarizes the quarterly unclassified mission reports and provides estimates 

of the percentage of marine mammal stocks affected by the transmissions of LFA sonar during the 

annual period, an analysis of the mitigation measures employed during the quarterly missions, the 

effectiveness of the mitigation to minimize or eliminate harassment to marine mammals, and an 

assessment of the long-term and cumulative effects of the military readiness activities using SURTASS 

LFA sonar. Accordingly, this annual report has been prepared to summarize the Navy’s military readiness 

activities using SURTASS LFA sonar in the central and western North Pacific Ocean and eastern Indian 

Ocean from 14 August 2018 through 13 August 2019. 
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Figure 1. Location of Activity Area for SURTASS LFA Sonar in the Western and Central North Pacific and 

Eastern Indian Oceans. Nominal Representative Geographic and Model Areas within Overall Activity Area 

Shown.  
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Table 1. Fifteen Nominal Geographic Marine Areas 
Used for Acoustic Impact Modeling for SURTASS LFA 

Sonar Activities in the Central and Western North 
Pacific and Eastern Indian Oceans. 

Model Area SURTASS LFA Mission/Model Area 

Western North Pacific Ocean 

1 East of Japan 

2 North Philippine Sea 

3 West Philippine Sea 

4 Offshore Guam 

5 Sea of Japan 

6 East China Sea 

7 South China Sea 

8 Offshore Northwest Pacific (25° to 40° N) 

9 Offshore Northwest Pacific (10° to 25° N) 

15 Northeast of Japan 

Central North Pacific Ocean 

10 Hawaii North 

11 Hawaii South 

Indian Ocean 

12 Arabian Sea 

13 Andaman Sea 

14 Northwest of Australia 

 

2 2018 TO 2019 SUMMARY OF SURTASS LFA SONAR ACTIVITY AND MITIGATION 

MONITORING 

This annual report is the unclassified summary of the Navy’s SURTASS LFA sonar activities for the NDE 

period from 14 August 2018 through 13 August 2019 for the USNS VICTORIOUS, USNS ABLE, USNS 

EFFECTIVE, and USNS IMPECCABLE, as reported in the 16 quarterly mission summary reports submitted 

to NMFS. During the 2018 to 2019 NDE annual period, the Navy conducted a total of seven at-sea 

activity missions using LFA sonar in the central and western North Pacific Ocean and eastern Indian 

Ocean that had a combined duration of 9.7 days with LFA sonar transmissions totaling 25.86 hr (Table 

2), which is less than the approved number of sonar transmit hours under the NDE.  

Per mitigation NDE monitoring protocol for SURTASS LFA sonar, LFA sonar transmissions were 

suspended/delayed six times due to the detection by visual or active acoustic (HF/M3) monitoring of 

possible marine mammals or sea turtles within the LFA mitigation and buffer zones. No passive acoustic 

detections of marine animals in the mitigation/buffer zones for LFA sonar were made during the seven 

activity missions. Although no passive acoustic detections of vocalizing marine mammals were made 
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Table 2. Summary of the Military Readiness Activities Using SURTASS LFA Sonar, Mitigation Monitoring During 
LFA Sonar Activities, and Number of LFA Sonar Transmit Hours from August 2018 to August 2019. 

SURTASS LFA Sonar Vessel 

Number of 
LFA Sonar 

Activity 
Missions 

Mission 
Days 

LFA Sonar 
Transmit 

Hours (hr) 

Visual 
Monitoring 
Detections 

Active 
Acoustic 
(HF/M3) 

Detections 

Passive 
Acoustic 

Detections 

LFA Sonar 
Shutdowns/
Suspensions 

USNS VICTORIOUS (T-AGOS 19) 0 0 0 0 0 0 0 

USNS ABLE (T-AGOS 20) 1 3.7 11.93 1 4 0 4 

USNS EFFECTIVE (T-AGOS 21) 1 2 2.71 0 0 0 0 

USNS IMPECCABLE (T-AGOS 23) 5 4 11.22 2 0 0 2 

Total 7 9.7 25.86 3 4 0 6 
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within the mitigation/buffer zones for LFA sonar, one passive acoustic detection of a vocalizing marine 

mammal was made but was evaluated to be located outside the mitigation/buffer zones. Accordingly, 

the passive acoustic detection of a marine mammal did not result in a suspension or delay of LFA sonar 

transmissions. In addition to detections of marine mammals or sea turtles in the LFA mitigation/buffer 

zones, during some activities using SURTASS LFA sonar, LFA sonar transmissions were suspended or 

delayed for reasons unrelated to mitigation monitoring.  

2.1 USNS VICTORIOUS (T-AGOS 19) 

The USNS VICTORIOUS conducted no at-sea LFA sonar activity missions and transmitted no LFA sonar 

during the annual period (Table 2; Appendix B, Table B-1). Four negative activity reports for the 

VICTORIOUS were submitted to NMFS during the annual 2018 to 2019 period.  

2.2 USNS ABLE (T-AGOS 20) 

One at-sea activity mission with a duration of 3.7 days was conducted by the USNS ABLE during the first 

quarter of the annual 2018 to 2019 NDE period, during which 11.93 hr of LFA sonar signals were 

transmitted (Table 2). During the ABLE’s one mission, one visual and four active acoustic (HF/M3) 

detections of marine animals were reported within the LFA sonar mitigation and buffer zones, which 

resulted in four suspensions/delays of LFA sonar transmissions, per mitigation monitoring protocol. No 

passive acoustic detections were made during the ABLE’s mission activities. The visual detection was 

reported to be a pod of dolphins and a pilot whale, all at a bearing of 246T and a range of 1,846 yards 

(1,688 meters [m]) from the ABLE. 

The USNS ABLE conducted no at-sea LFA sonar activity missions and transmitted no LFA sonar during the 

remaining three quarters of the annual period (Appendix Table B-2). Consequently, the Navy submitted 

three reports of negative activity to NMFS for these quarters. 

2.3 USNS EFFECTIVE (T-AGOS 21) 

The USNS EFFECTIVE conducted one at-sea activity mission in the second quarter of the annual period, 

during which 2.71 hr of LFA sonar was transmitted over 2 mission days (Table 2). No visual, passive 

acoustic, or active acoustic detections of marine animals were made during the mission, with no 

suspension or delay of LFA sonar transmissions.  

No SURTASS LFA sonar activities using LFA sonar were conducted by the EFFECTIVE during quarters 1, 3, 

or 4 of the 2018 to 2019 period (Appendix Table B-3). Three negative activity reports were submitted to 

NMFS for these quarters. 

2.4 USNS IMPECCABLE (T-AGOS 23) 

Five activity missions using LFA sonar were conducted during three quarters by the USNS IMPECCABLE 

(Table 2). In total, these missions spanned 4 days during which LFA sonar signals were transmitted for 

11.22 hr. No active or passive acoustic detections of marine animals were made during any of the 

IMPECCABLE’s five missions, although one passive acoustic detection of a vocalizing marine mammal 

was made during the IMPECCABLE’s fifth mission but was judged to be located beyond the extent of the 

mitigation and buffer zones. Two visual observations of marine mammals were made during one of the 

IMPECCABLE’s two Quarter 1 missions. Both visual detections were made prior to the commencement 

of LFA sonar transmissions in the period when visual monitoring commenced 30 minutes prior to the 
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initiation of LFA sonar transmissions. These visual detections resulted in the delay of LFA sonar 

transmissions until 15 minutes after no further marine mammals had been detected by any of the three 

monitoring methods. The first visual detection was of an unidentified marine mammal off the port bow 

while the second visual observation was reported to be a whale with a V-shaped tail, also located off the 

port bow of the IMPECCABLE. The IMPECCABLE conducted no activity missions nor transmitted LFA 

sonar during Quarter 3 of the 2018 to 2019 period (Appendix Table B-4). 

3 SUMMARY OF 2018 TO 2019 MITIGATION, MONITORING, AND REPORTING 

Per mitigation and monitoring protocols for SURTASS LFA sonar as detailed in the 2017 NDE, visual, 

passive acoustic, and active acoustic monitoring was conducted by civilian and military personnel 

onboard the USNS ABLE, EFFECTIVE, and IMPECCABLE during the 25.86 hr of LFA sonar transmissions in 

2018 to 2019. The HF/M3 sonar systems were ramped up prior to use in active acoustic monitoring, per 

mitigation monitoring protocol. During the 2018 to 2019 annual period, three visual detections and four 

active acoustic (HF/M3) detections resulted in six suspensions or delays of LFA sonar transmissions 

(Table 2). No passive acoustic detections were made in the LFA mitigation/buffer zones.  

The running total of the number of LFA sonar transmit hours for all SURTASS LFA sonar vessels and the 

total percentages of stocks taken by MMPA Level B incidental harassment were maintained throughout 

the annual period to ensure that no more than 1020 LFA sonar transmit hours were used and no more 

than 12 percent of any marine mammal stock was taken by MMPA Level B harassment. These running 

totals were reported quarterly to NMFS. For the August 2018 to 2019 annual period, the highest 

percentage of any marine mammal stock experiencing Level B harassment from exposure to the 25.86 

hr of LFA sonar transmissions (Table 2) was 2.67 percent of the Western North Pacific (WNP) stock and 

distinct population segment (DPS) of humpback whales, which equates to 37 individual humpback 

whales (Table 3). 

The Navy submitted unclassified reports or unclassified enclosures to classified reports for each 

SURTASS LFA sonar vessel during every quarter of the annual period, regardless of whether any military 

readiness activities using SURTASS LFA sonar were conducted that quarter. Eleven unclassified reports of 

no SURTASS LFA sonar activities (i.e., negative activity reports) and five classified reports that included 

unclassified enclosures and summarized the seven quarterly LFA sonar activity missions were submitted 

to NMFS.  

3.1 MITIGATION EFFECTIVENESS 

NDE Condition IV2(c) requires that the Navy analyze and report on the mitigation effectiveness for 

SURTASS LFA sonar with recommendations for improvement, where applicable. Although the hours of 

LFA sonar transmissions during the annual period were low, the implemented mitigation and monitoring 

measures were conducted according to the protocol outlined in the NDE and proved to be effective in 

detecting marine mammals, with seven detections of marine mammals that resulted in six suspensions 

or delays of LFA sonar transmissions to prevent exposure above 180 dB. 

Visual monitoring of the sea surface surrounding the SURTASS LFA sonar vessels and LFA sonar array 

was conducted during daylight hours when LFA sonar was transmitting, culminating in three visual 

detections of marine mammals during two of the seven missions. 



2018 to 2019 Annual Report of SURTASS LFA Sonar Activities

 

7 

Table 3. Quarterly and Annual Percentages of Marine Mammal Stocks1 Affected by MMPA Level B Incidental Harassment from 
Exposure to All SURTASS LFA Sonar Transmissions and the Number of Marine Mammals Affected in Those Stocks for the Annual 

Period of 2018 to 2019. ESA-listed Marine Mammals Highlighted. 

 

1 WNP=Western North Pacific; NP=North Pacific; NIND=North Indian; IND=Indian; CNP=Central North Pacific; DPS=distinct population segment 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Mysticetes

9,250 WNP 0.0004% 1 0.00317% 2 0.0036% 3

3,432 NIND 0.0077% 1 0.0077% 1

20,501 WNP 0.0122% 3 0.02181% 6 0.0228% 5 0.0568% 14

9,176 NIND 0.0513% 5 0.0513% 5

25,049 WNP O 0.0677% 17 0.12363% 32 0.1913% 49

257,500 IND 0.0000% 1 0.0000% 1

9,250 WNP 0.0668% 7 0.0668% 7

1,716 IND 0.0061% 1 0.0061% 1

Humpback whale 1,328
WNP 

stock/DPS
0.2393% 4 2.4347% 33 2.6740% 37

North Pacific right whale 922 WNP 0.0031% 1 0.0031% 1

1,800 WNP 0.0139% 1 0.0248% 2 0.0260% 1 0.0647% 4

9,176 IND 0.0513% 5 0.0513% 5

Odontocetes

8,032 WNP 0.0302% 3 0.0320% 3 0.0496% 4 0.1118% 10

16,867 IND 0.0464% 8 0.0464% 8

168,791 WNP 0.0271% 46 0.0414% 70 0.0035% 6 0.0720% 122

785,585 IND 0.0512% 403 0.0512% 403

90,725 WNP 0.0289% 27 0.0218% 21 0.0235% 22 0.0741% 70

27,272 IND 0.1372% 38 0.1372% 38

22,799 NP 0.0034% 1 0.0232% 6 0.0267% 7

16,867 IND 0.0463% 8 0.0463% 8

Dwarf sperm whale 10,541 IND 0.0038% 1 0.0038% 1

350,553 WNP 0.0099% 35 0.0099% 35

16,668 WNP 0.1298% 11 0.0862% 16 0.0300% 5 0.2460% 32

144,188 IND 0.0011% 2 0.0011% 2

220,789 WNP 0.0173% 26 0.0151% 34 0.0324% 60

16,992 CNP 0.1187% 21 0.1187% 21

151,554 IND 0.0086% 14 0.0086% 14

22,799 NP 0.0373% 3 0.0113% 3 0.0232% 6 0.0718% 12

16,867 IND 0.0463% 8 0.0463% 8

Indo-Pacific bottlenose dolphin 7,850 IND 0.0513% 5 0.0513% 5

All Affected Marine Mammal 

Species/Species Groups

Number Marine 

Mammals in 

Stock

Stock 

Name 1

Level B Harassment

Quarter 1 (August to 

November)—All Vessels

Quarter 2 (November 

to February)—All 

Vessels

Quarter 3 (February to 

May)—All Vessels

Quarter 4 (May to 

August)—All Vessels

Annual Total— All 

Vessels

Common minke whale

Blue whale

Omura's whale

Common bottlenose dolphin

False killer whale

Bryde's whale

Blainville's beaked whale

Cuvier's beaked whale

Fraser’s dolphin

Ginkgo-toothed beaked whale

Fin whale

Deraniyagala’s beaked whale
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Table 3. Quarterly and Annual Percentages of Marine Mammal Stocks Affected by MMPA Level B Incidental Harassment from 
Exposure to All SURTASS LFA Sonar Transmissions and the Number of Marine Mammals Affected in Those Stocks for the Annual 

Period of 2018 to 2019. ESA-listed Marine Mammals Highlighted (Continued). 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

Percent 

Stock 

Affected

Number 

Animals 

Affected 

12,256 WNP 0.0108% 1 0.0038% 2 0.0065% 1 0.0211% 4

12,593 IND 0.3844% 49 0.3844% 49

Kogia  spp. 350,553 WNP 0.0053% 16 0.0043% 16 0.0097% 32

279,182 WNP 0.2202% 404 0.2026% 567 0.4228% 971

1,819,882 IND 0.0000% 1 0.0000% 1

4,571 WNP 0.0662% 2 0.0281% 2 0.0311% 2 0.1255% 6

16,867 IND 0.2063% 35 0.2063% 35

36,770 WNP 0.1304% 16 0.0576% 22 0.0636% 24 0.2517% 62

64,600 IND 0.0871% 57 0.0871% 57

Pacific white-sided dolphin 931,000 NP 0.0034% 32 0.0034% 32

438,064 WNP 0.0361% 38 0.0129% 57 0.0215% 95 0.0705% 190

736,575 IND 0.0049% 37 0.0049% 37

30,214 WNP 0.0416% 8 0.0344% 11 0.0017% 1 0.0778% 20

22,029 IND 0.0396% 9 0.0396% 9

10,541 IND 0.0006% 1 0.0006% 1

350,553 WNP 0.0041% 15 0.0041% 15

83,289 WNP 0.0901% 51 0.0726% 62 0.0043% 4 0.1671% 117

452,125 IND 0.1619% 733 0.1619% 733

145,729 WNP 0.0363% 28 0.0229% 34 0.0094% 14 0.0686% 76

156,690 IND 0.0035% 6 0.0035% 6

Short-beaked common dolphin 3,286,163 WNP 0.0060% 196 0.0052% 172 0.0112% 368

53,608 WNP 0.1666% 57 0.1260% 68 0.0332% 18 0.3258% 143

268,751 IND 0.0834% 225 0.0834% 225

102,112 NP 0.0195% 5 0.0057% 7 0.0129% 14 0.0380% 26

24,446 IND 0.0312% 8 0.0312% 8

1,015,059 WNP 0.0019% 3 0.0003% 4 0.0015% 16 0.0038% 23

634,108 IND 0.0047% 31 0.0047% 31

570,038 WNP 0.0299% 92 0.0183% 105 0.0085% 49 0.0568% 246

674,578 IND 0.0883% 596 0.0883% 596

Rough-toothed dolphin

Sperm whale

Spinner dolphin

Striped dolphin

Quarter 4 (May to 

August)—All Vessels

Pygmy sperm whale

Pygmy killer whale

Short-finned pilot whale

Risso's dolphin

Annual Total— All 

Vessels

Pantropical spotted dolphin

All Affected Marine Mammal 

Species/Species Groups

Number Marine 

Mammals in 

Stock

Stock 

Name 1

Level B Harassment

Quarter 1 (August to 

November)—All Vessels

Quarter 2 (November 

to February)—All 

Vessels

Quarter 3 

(February to 

May)—All Vessels

Long-beaked common dolphin

Killer whale

Longman's beaked whale

Melon-headed whale
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Visual monitoring of the LFA sonar mitigation and buffer zones is only effective during daylight hours, 

low sea states and sun glare, and during relatively good weather conditions (i.e., no precipitation or fog). 

Some behaviors, such as diving by marine mammals and sea turtles, especially to depth with long 

submergences, also affect the efficacy of visual monitoring. Visual monitoring for marine mammals and 

sea turtles is also subjective and relies on the experience of the observers. Parente et al. (2011) noted 

that the level of the visual observer’s experience was a strong influence in the effectiveness of visual 

monitoring during seismic surveys. Given these factors, the mitigation effectiveness of visual monitoring 

for marine mammals or sea turtles during SURTASS LFA sonar activities has been estimated to have an 

effectiveness of about 9 percent (DoN, 2001). No subsequent data or information alters this 

effectiveness conclusion. 

When LFA sonar was transmitting, the military sonar operators monitored the SURTASS passive sonar 

system for the detection of marine mammal vocalizations. No marine mammal vocalizations were 

detected on passive sonar within the mitigation/buffer zones during the seven at-sea missions 

conducted from August 2018 to August 2019. However, one detection of vocalizing marine mammals 

during a mission was made that was evaluated to beyond or outside the extent of the mitigation plus 

buffer zones. This passive acoustic detection of a marine mammal vocalization captured by the SURTASS 

passive sonar system demonstrated the efficacy of the monitoring method to detect vocalizing marine 

mammals, even when the marine mammals are located at a distance beyond which visual and active 

acoustic monitoring can detect their presence. The efficacy of mitigation monitoring is improved greatly 

when passive acoustic monitoring is used as an adjunct to visual monitoring. The major drawback of 

passive acoustic monitoring is that marine mammals have to be vocalizing for any detections to be made 

and determining the range to the vocalizing marine mammals is difficult. 

The HF/M3 sonar system was operated continuously during LFA sonar transmissions in accordance with 

stipulations of the NDE to monitor for the presence of marine mammals or sea turtles within the 

mitigation/buffer zones. Four active acoustic (HF/M3 sonar) detections were reported during the ABLE’s 

mission while no HF/M3 detections were made during the remaining six missions conducted during the 

2018 to 2019 annual period. The HF/M3 sonar system is considered to be the most effective of the three 

mitigation monitoring methods used when LFA sonar is transmitting, as this method typically results in 

the greatest number of marine mammal or sea turtle detections as its effectiveness is not restricted by 

vocalizing marine mammals, weather, sea state, daylight, or the diving behavior of sea turtles or marine 

mammals.  

The effectiveness of the HF/M3 sonar system to monitor and detect marine mammals using active 

acoustics has been described in the Navy’s 2001 Final Overseas Environmental Impact 

Statement/Environmental Impact Statement (FOEIS/EIS) (Chapters 2 and 4) for SURTASS LFA sonar 

(DoN, 2001) and in the technical report by Ellison and Stein (2001). To summarize the effectiveness of 

the HF/M3 sonar system, the Navy’s testing and analysis of the sonar system’s capabilities indicated that 

it substantially increases the probability of detecting a marine mammal within the LFA mitigation zone 

and provides a superior monitoring capability, especially for detecting medium- to large-sized cetaceans 

at a distance of 1.1 to 1.3 nautical miles (nmi) (2 to 2.5 km) from the HF/M3 sonar system (DoN, 2001).  

Additionally, qualitative and quantitative assessments of the HF/M3 sonar system’s ability to detect 

marine mammals of various sizes were conducted in 170 hr of at-sea testing. The sea tests 

demonstrated that several detections of cetaceans by the HF/M3 sonar system would occur before the 

cetacean entered the LFA mitigation zone (DoN, 2001). Indeed, based on the scan rate of the HF/M3 

sonar system, most marine mammals would receive at least 8 pings from the sonar (i.e., 8 sonar returns 
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or detections) before even entering the LFA mitigation zone. Based on this, the probability of a marine 

mammal being detected prior to entering the LFA mitigation zone approaches 100 percent (Ellison and 

Stein, 2001). The probability of the HF/M3 sonar system detecting a medium- to large-sized (~33 to 98 

feet [10 to 30 meters]) cetacean swimming towards the system in the LFA mitigation zone with only one 

HF/M3 ping would be near 100 percent (Ellison and Stein, 2001). During sea tests of the HF/M3 sonar 

system with trained Navy bottlenose dolphins, the detection rate of the dolphins was about 80 percent, 

but analysts noted that in more normal at-sea operational conditions with reduced clutter interference 

and with dolphins traveling more typically in pods rather than singly, the detection rate would be higher 

(Ellison and Stein, 2001). 

To further protect marine mammals from exposure to SURTASS LFA sonar, the Navy implements the 

offshore biologically important area (OBIA) mitigation measure. OBIAs are marine areas where 

biologically important behaviors such as breeding, calving, foraging, and migration are conducted, 

sometimes seasonally. The Navy and NMFS designated 29 OBIAs globally (Table 4), four of which are in 

the ocean areas in which the Navy is authorized during the 2018 to 2019 annual period to transmit LFA 

sonar. This geographic mitigation measure specifies that LFA sonar must be transmitted such that the 

received sound field would not exceed 180 dB re 1 µPa @ 1 m (rms) at a distance of less than 0.54 nmi 

(1 km) seaward of the outer boundary of any OBIA. The OBIAs located in the SURTASS LFA sonar activity 

area are Penguin Bank (Hawaiian Islands Humpback National Marine Sanctuary), Northern Bay of Bengal 

and Head of Swatch-of-No-Ground, Offshore Sri Lanka, and Camden Sound/Kimberly Region.  

In examining the results of the mitigation monitoring during the 2018 to 2019 annual reporting period, 

particularly given the low number of LFA sonar transmit hours (25.86 hr), which is the only time when 

mitigation monitoring would have been implemented, and the results of the previous seventeen years 

of SURTASS LFA sonar use, the Navy has concluded that the mitigation measures and monitoring have 

been implemented properly and have successfully minimized the potential adverse effects of SURTASS 

LFA sonar to marine mammals and sea turtles to the greatest extent practicable. This conclusion is 

supported by documentation that no known mortality or injury to marine mammals has occurred over 

this period in association with the use of SURTASS LFA sonar. The Navy will continue its commitment to 

training the crews of the SURTASS LFA sonar vessels in the proper and effective implementation of the 

mitigation protocols but recommends no additional mitigation measures to be necessary. No revisions 

to the mitigation monitoring protocol or methodologies used for mitigation monitoring are 

recommended. 

3.2 ANNUAL TRAINING 

3.2.1 Visual Observer Training 

Training of the civilian bridge crew that conduct visual monitoring whenever LFA sonar is transmitting is 

a requirement under the NDE. Although no in-person trainings of the civilian lookouts were conducted 

during this annual period, the training program and materials were available to all lookouts onboard the 

SURTASS LFA sonar vessels. 

The visual observer training consists of two components: 1) an observation component that covers the 

visual monitoring requirements specified under the NDE and ESA permit for LFA sonar use as well as 

fundamentals of at-sea visual monitoring of marine mammals and sea turtles; and 2) an identification 

component that includes an overview of the types of marine mammals and sea turtles as well as the key 
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Table 4. Global Offshore Biologically Important Areas (OBIAs) for SURTASS LFA Sonar, Including Those Located Within the 
Annual Activity Area (Highlighted), and Their Annual Period of Effectiveness.  

OBIA 
Number 

OBIA Name Water Body/Location 
Relevant Low-Frequency or Other 

Marine Mammal Species 
Annual Effective Seasonal 

Period 

1 Georges Bank 
Northwest Atlantic Ocean; 

east off Massachusetts 
North Atlantic right and sei 

whales 
Year-round 

2 
Roseway Basin Right Whale 
Conservation Area 

Northwest Atlantic Ocean; 
south off Nova Scotia 

North Atlantic right whale June through December 

3 
Great South Channel, U.S. Gulf of 
Maine, and Stellwagen Bank National 
Marine Sanctuary (NMS) 

Northwest Atlantic Ocean/ 
Gulf of Maine; east off 

Massachusetts and Maine 
North Atlantic right whale 

January 1 to November 14; 
year-round for Stellwagen Bank 

NMS 

4 
Southeastern U.S. Right Whale 
Critical Habitat 

Northwest Atlantic Ocean; 
east off North Carolina to 

Florida 
North Atlantic right whale November 15 to April 15 

5 Gulf of Alaska 
Gulf of Alaska; east off Kodiak 

Island 
North Pacific right whale March through September 

6 Navidad Bank 
Caribbean Sea/Northwest 

Atlantic Ocean; northeast off 
Dominican Republic 

Humpback whale December through April 

7 
Coastal Western Africa (Cameroon to 
Angola) 

Southeastern Atlantic Ocean Humpback and blue whales June through October 

8 Patagonian Shelf Break Southwestern Atlantic Ocean Southern elephant seal Year-round 

9 Argentina Coastal  Southwestern Atlantic Ocean Southern right whale May through December 

10 Central California  
Northeastern Pacific Ocean; 
west off Central California 

Blue and humpback whales June through November 

11 Antarctic Convergence Zone Southern Ocean 
Blue, fin, sei, minke, humpback, 

and southern right whales 
October through March 

12 Offshore Piltun and Chayvo  
Sea of Okhotsk; east off 
Sakhalin Island, Russia 

Western Pacific gray whale June through November 
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Table 4. Global Offshore Biologically Important Areas (OBIAs) for SURTASS LFA Sonar, Including Those Located Within the 
Annual Activity Area (Highlighted), and Their Annual Period of Effectiveness.  

OBIA 
Number 

OBIA Name Water Body/Location 
Relevant Low-Frequency or Other 

Marine Mammal Species 
Annual Effective Seasonal 

Period 

13 Eastern Madagascar Coastal Western Indian Ocean Humpback and blue whales 

July through September, 
annually for humpback whale 
breeding; November through 
December for migrating blue 

whales 

14 
Southern Madagascar (Madagascar 
Plateau, Madagascar Ridge, and 
Walters Shoal) 

Western Indian Ocean 
Pygmy blue, humpback, and 

Bryde’s whales 
November through December 

15 
Ligurian-Corsican-Provençal Basin 
and Western Pelagos Sanctuary 

Northern Mediterranean Sea; 
south off France and Italy 

Fin whale July to August 

16 Penguin Bank (Hawaiian Islands NMS) 
North Central Pacific Ocean; 

west off Maui, Hawaii 
Humpback whale November through April 

17 Costa Rica Dome Eastern Tropical Pacific Ocean Blue and humpback whales Year-round 

18 Great Barrier Reef 
Coral Sea/south-western 

Pacific Ocean; east off 
Queensland 

Humpback and dwarf minke 
whales 

May through September 

19 Bonney Upwelling 
Southern Ocean; south off 

South Australia 
Blue, pygmy blue, and southern 

right whales 
December through May 

20 
Northern Bay of Bengal and Head of 
Swatch-of-No-Ground (SoNG) 

Bay of Bengal, Northern Indian 
Ocean; south off Bangladesh 

Bryde’s whale Year-round 

21 
Olympic Coast NMS, Barkley and 
Nitinat Canyons, and The Prairie  

Northeastern Pacific Ocean; 
off Washington/northwest 

U.S. mainland 
Humpback whale 

Olympic NMS: December, 
January, March, April, and May; 
The Prairie, Barkley and Nitinat 

Canyons: June through 
September 

22 Abrolhos Bank 
Southwest Atlantic Ocean; 

east off Brazil 
Humpback whale August through November 
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Table 4. Global Offshore Biologically Important Areas (OBIAs) for SURTASS LFA Sonar, Including Those Located Within the 
Annual Activity Area (Highlighted), and Their Annual Period of Effectiveness.  

OBIA 
Number 

OBIA Name Water Body/Location 
Relevant Low-Frequency or Other 

Marine Mammal Species 
Annual Effective Seasonal 

Period 

23 
Grand Manan North Atlantic Right 
Whale Critical Habitat 

Southern Bay of Fundy, 
Canada 

North Atlantic right whale June through December 

24 Eastern Gulf of Mexico Eastern U.S. Gulf of Mexico Bryde’s whale Year-round 

25 Southern Coastal Chile  
Gulf of Corcovado, Southeast 
Pacific Ocean; southwestern 

Chile 
Blue whale February to April 

26 Offshore Sri Lanka 
North Central Indian Ocean; 

south off Sri Lanka 
Blue whale December through April 

27 Camden Sound/Kimberly Region 
Southeast Indian Ocean; 
northwest off Western 

Australia 
Humpback whale June through September 

28 Perth Canyon 
Southeast Indian Ocean; 
southwest off Western 

Australia 

Pygmy blue/blue and sperm 
whales 

January through May 

29 Southwest Australia Canyons 
Southern Ocean; south off 

Western Australia 
Sperm whale Year-round 

NMS=National Marine Sanctuary
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observable features used to identify the potentially occurring marine mammal and sea turtle species 

that may be encountered in the ocean areas where SURTASS LFA sonar is used. A visual monitoring 

training manual that includes electronic versions of the LFA sonar-specific training as well as the Navy’s 

Marine Species Awareness Training video and marine mammal field guides are provided and retained 

onboard all SURTASS LFA sonar vessels.  

3.2.2 Passive Acoustic Training 

A mitigation monitoring condition of the NDE and ESA permit requires the Navy to use the passive 

SURTASS array to monitor for vocalizing cetaceans. To ensure that the military crew sonar operators are 

capable of detecting and differentiating marine mammal vocalizations from other biological and natural 

sound signals received by the SURTASS array, the Navy authorized passive acoustic trainings to be 

conducted by marine acousticians experienced in identifying and classifying marine mammal 

vocalization signals. During the August 2018 to August 2019 annual period, two passive acoustic 

trainings were conducted in November 2018 and May 2019 by a Marine Mammal Monitoring (M3) 

Program acoustician for the military crews responsible for conducting passive acoustic monitoring as 

part of their duties as sonar operators onboard the USNS VICTORIOUS, ABLE, EFFECTIVE, and 

IMPECCABLE during SURTASS LFA sonar at-sea activities. Additionally, the military crew of the USNS 

LOYAL, an USNS T-AGOS vessel outfitted only with the SURTASS system, was also trained to increase 

their ability as sonar operators to distinguish biological sounds from mission-directed sounds. The 

military crew members were trained over two days in both November 2018 and May 2019 at the Naval 

Ocean Processing Facility (NOPF) Whidbey Island, Washington. 

The passive acoustic trainings consist of classified components that cover the following: 1) the 

requirements of passive acoustic monitoring for marine mammals specified under permits or the NDE 

for SURTASS LFA sonar use; 2) marine mammal identification describing basic information about the 

primary marine mammal species that may detected with the SURTASS system and species-specific 

characteristics for visual identification on spectrograms during passive acoustic monitoring; and 3) 

recommended sonar display parameters to facilitate the detection and identification of marine mammal 

species. Reference materials of marine mammal acoustic signatures, including the 75-page manual 

Tactical Identification Guide for SURTASS LFA Sonar Analysts, and copies of the training components 

have been made available to the sonar operators.  

3.3 CONSIDERATION OF MONITORING OR RESEARCH ON THE POTENTIAL EFFECTS OF SURTASS LFA SONAR 

ON BEAKED WHALES AND/OR HARBOR PORPOISES 

To assess the potential for effects to beaked whale species and harbor porpoises from exposure to 

SURTASS LFA sonar, the Navy convened a Scientific Advisory Group (SAG) of recognized scientific subject 

matter experts to identify feasible monitoring and/or research options the Navy could potentially 

implement. The SAG recommendations were independent scientific findings that are accessible to the 

public on the SURTASS LFA sonar website (http://www.surtass-lfa-eis.com). The Navy also convened an 

Executive Oversight Group (EOG) to evaluate the SAG recommendations in relation to existing Navy 

research programs and available Navy research funding and needs. The EOG provided the Navy with: 1) 

independent, objective review of the SAG’s findings, 2) research guidance and prioritization, and 3) final 

recommendations to the Navy and NMFS.  

The possible research-monitoring studies of potential effects of SURTASS LFA sonar on beaked whales 

and harbor porpoises were ranked (from highest to lowest potential) and divided into three categories 
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according to the estimated cost of the proposed research efforts: those research efforts estimated to be 

fairly minimal in cost (less than $100,000); those moderately costly research efforts estimated from 

$100,000 to $500,000; and costly research estimated at $500,000 and above. 

The ranking of research and monitoring recommendations has helped inform Navy and NMFS decision 

makers of the scientific priority, feasibility, and cost of possible experiments to increase understanding 

of potential effects of SURTASS LFA sonar on harbor porpoises and beaked whales. Discussions amongst 

Navy decision makers from the Intelligence, Surveillance and Reconnaissance Capabilities Division 

(OPNAV N974); Office of the Deputy Assistant Secretary of the Navy for the Environment; Office of Naval 

Research; and Navy Living Marine Resources Program will continue to leverage research among various 

funded research programs. Although funding for this research has been requested in annual budgets, 

significant budgetary constraints throughout the Navy and NMFS have prevented those funds being 

allocated. Ongoing Navy and NMFS discussions are planned with the goal of determining the most 

efficient and cost-effective way forward for Navy environmental compliance research efforts on possible 

effects of LFA sonar exposure to these taxa. 

One of the first efforts the EOG recommended was to bound the problem of harbor porpoise exposure 

to SURTASS LFA sonar transmissions. Since the harbor porpoise is primarily a coastal species and 

SURTASS LFA sonar does not principally operate in coastal waters, a low-cost desktop study was funded 

by the Navy to investigate the potential spatial overlap of harbor porpoise habitat with SURTASS LFA 

sonar use. The Navy completed the study and submitted a report to NMFS in February 2019 that 

described the areas of harbor porpoise habitat within the SURTASS LFA sonar activity areas wherein 

harbor porpoises could potentially be exposed to LFA sonar transmissions and the likely effects on 

harbor porpoises due to exposure. The Navy estimated in its report that the likelihood of harbor 

porpoises being exposed to SURTASS LFA sonar transmissions was very low since the distribution of 

harbor porpoises only overlapped with SURTASS LFA sonar activities in two of 15 representative activity 

and model areas (DoN, 2019). This low potential for harbor porpoise exposure to LFA sonar 

transmissions is due to the shallow water occurrence of harbor porpoises, where LFA sonar is typically 

not operated, and wherein only limited acoustic energy would be transmitted from LFA sonar 

transmissions in activities occurring further offshore. The Navy’s conclusion was that although some 

harbor porpoises could potentially be exposed to SURTASS LFA sonar transmissions, likely exposure 

would only be at reduced received sound levels that have limited potential for behavioral responses and 

no potential for exposures inducing injury. Accordingly, given the very unlikely potential for harbor 

porpoises to be exposed to SURTASS LFA sonar, additional studies focusing on LFA sonar effects on 

harbor porpoises are not a high research priority for the Navy.  

3.4 STATUS OF MARINE MAMMAL MONITORING (M3) PROGRAM AND DATA 

The Navy’s M3 program is a monitoring component of the SURTASS LFA sonar program that uses 

acoustic data collected from the Navy’s fixed and mobile passive acoustic monitoring systems to 

enhance the Navy’s collection of long-term data on individual and population levels of acoustically active 

marine mammals, principally baleen whales, and to use the collected data to further the overall 

understanding of anthropogenic noise effects on the marine environment. The M3 program has evolved 

to become a valuable tool by which the Navy can quantitatively document acoustic activity levels of 

baleen whales and measure ambient noise level trends over ecologically meaningful ocean scales and 

time periods under varying ocean noise conditions. 
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M3 program analysts have identified baleen whale calls and assembled a catalog of vocalizations from 

blue, fin, humpback, minke, Bryde’s, gray, sei, Omura’s, and sperm whales. Additionally, the M3 

program has quantified the annual and inter‐annual variation in baleen whale singing behavior. Based 

on over 18 years of data, M3 program analysts can describe the typical seasonal patterns of acoustic 

activities for blue, fin, humpback, and minke whales. Acoustic data from over seven years now provide 

insights into the seasonal acoustic and behavior patterns of three additional species of baleen whales 

(Bryde’s, gray, and sei whales) and one odontocete species (sperm whale). A large-scale collection of 

sounds, acoustic occurrence counts, and tracks at both individual and species levels for baleen whale 

and sperm whale is being assembled, which will include increasingly detailed whale movement patterns 

that likely reflect migrations and possibly foraging.  

The M3 program analysts provide considerable expertise to the Navy in classifying oceanic sounds. M3 

analysts have resolved the compiled acoustic historical data to identify weather phenomena (i.e., 

lightning and rain squalls), weapons detonation, earthquakes, hydrothermal venting, known and 

previously undescribed biologics, and semi‐submersible oil and gas drilling rigs. 

Details of the M3 Program accomplishments for fiscal year 2018 to 2019 are provided in the M3 annual 

report (Appendix C) but several highlights are described here. During the annual fiscal year, M3 analysts 

generated 3,327 marine mammal tracks2 of eight large whale species and one species of hybrid whale 

that contained over 18,565 positions of acoustically-active marine mammals. Additionally, during the 

annual fiscal period, the M3 program counted 9,360 acoustic whale occurrences (four counts per day of 

seven species) over 36 total days on eight Navy sensors. Using declassified M3 acoustic data, a scientific 

paper on fin whale singing and swim speed associations was published in a peer-reviewed, scientific 

journal in 2019 (Clark et al., 2019), while a similar paper on humpback whale sing-swim speed 

associations is being prepared for internal review. Continuing the declassification and release of data to 

appropriate researchers on the distribution of western Pacific gray whales that began in 2016, in 2018, 

the M3 Program released a memorandum that included acoustic displays and detailed shallow water 

detection areas of western Pacific gray whales to Dr. Brandon Southall, who used the information and 

data to inform the advisory committee of the International Union for Conservation of Nature. In 2019, a 

wavefile of the western gray whale’s acoustic signature was released to Dr. Southall, who distributed it 

to his peers for not only review and discussion but to foster cooperative strategies for conducting field 

work in the region to definitively identify the location and source of the recorded signals.  

At present, the M3 program’s data are classified, as are the data reports and products created by M3 

analysts, due to the inclusion of sensitive national security information. The Navy assesses and analyzes 

M3 data collected from Navy passive acoustic monitoring systems and continues working to make some 

portion of that data, after appropriate security reviews, available to scientists with appropriate 

clearances, and ultimately to the public. Significant progress in making M3 data available to the scientific 

community has been accomplished over the last several years as evidenced by the publication of one 

scientific, peer-reviewed paper with a second in preparation and release of information to researchers 

such as Dr. Southall.  

 

2 The term “track” refers to a time series of successive acoustic locations for the same acoustically-active whale 

(i.e., an acoustic track). 
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3.5 STATUS OF AMBIENT NOISE DATA 

The Navy collects ambient noise data from the marine environment when the SURTASS passive towed 

horizontal line array is deployed. However, because the collected ambient noise data may also contain 

sensitive acoustic military information, the Navy classifies the data, making them unavailable to the 

public. The ambient noise data, especially from areas of the ocean for which marine ambient noise data 

may be lacking, would be a beneficial addition to the comprehensive ocean noise budget (i.e., an 

accounting of the relative contributions of various underwater sources to the ocean noise field) for the 

world’s oceans.  

In acknowledgement of the valuable data the Navy routinely collects, NMFS has recommended that the 

Navy continue to explore the feasibility of declassifying and archiving the ambient noise data with the 

goal of ultimately making it available to scientists with the appropriate credentials. The Navy continues 

to study the feasibility of declassifying portions of its ambient noise data after all related security 

concerns have been resolved. As an initial step in this process, SURTASS LFA sonar’s M3 program is 

working to compile information on the ambient noise data that have been collected from various 

systems and assess the range of and usable content of the data prior to further discussions on data 

dissemination, either at a classified or unclassified level. M3 Program analysts have identified sources of 

incoherent sound in their collection of ambient noise data. 

3.6 MARINE MAMMAL SHIP STRIKE REPORTING 

Per condition of the NDE and ESA permit for SURTASS LFA sonar, the Navy is responsible for 

systematically observing SURTASS LFA sonar activities for the presence of injured or disabled marine 

mammals. During the 2018 to 2019 annual period, no struck, injured, or disabled marine mammals or 

sea turtles were observed prior, during, or after the execution of SURTASS LFA sonar activities or during 

normal shipboard operations or transit. Accordingly, no reports were submitted to NMFS. 

3.7 MARINE MAMMAL STRANDING REPORTING 

The NDE and ESA permit for SURTASS LFA sonar also call for the Navy to monitor the principal marine 

mammal stranding networks and media to temporally and spatially correlate any marine mammal 

strandings with SURTASS LFA sonar activities. The Navy monitors not only its SURTASS LFA sonar 

activities for the presence of injured or disabled marine mammals but also monitors the principal marine 

mammal stranding networks and other media for marine mammal strandings in the activities area for 

SURTASS LFA sonar. The Navy then correlates SURTASS LFA sonar activities spatially and temporally with 

marine mammal stranding events. The Navy compiled marine mammal stranding information from all 

parts of the activity area for SURTASS LFA sonar from e-news alerts, via social media for domestic and 

international stranding organizations, and by searching available stranding networks for relevant 

regional information. The majority of the stranding data for the western North Pacific and eastern Indian 

oceans was reported by the International Dolphin and Whale Stranding Network 

(https://www.facebook.com/Stranding Network/), which is an informal group of scientists, advocates, 

and concerned individuals that maintains a thorough compilation of all strandings of marine mammals 

reported throughout the world. No new Philippines’ stranding data have been made available since 

2016 by the Philippines Marine Mammal Stranding Network (Aragones et al. 2017), and marine mammal 

stranding data for Hawaii, Guam, and CNMI were compiled.  



2018 to 2019 Annual Report of SURTASS LFA Sonar Activities

 

18 

The Navy has evaluated the spatial and temporal overlap of the compiled strandings with SURTASS LFA 

sonar activities, and no overlap exists. No mass or individual strandings of marine mammals occurred in 

the vicinity of SURTASS LFA sonar activities during or directly following the periods when LFA sonar 

transmissions were conducted. As such, no reports of stranding correlations were submitted to NMFS 

during the annual period. 

4 AFFECTED MARINE MAMMAL STOCKS 

In its 2017 to 2018 LOAs application, the Navy provided estimates of the percentage of marine mammal 

stocks potentially affected during a proposed 20 nominal missions in the 15 activity/modeling areas 

where SURTASS LFA sonar might be deployed from August 2017 through August 2018 (DoN, 2017). The 

same analysis methodology and population data (densities and abundances) were utilized to compute 

the post-mission take estimates of marine mammals using the actual number of LFA sonar hours 

transmitted during each of the seven missions completed during the 2018 to 2019 NDE period. These 

take estimates were included in the 16 quarterly mission reports submitted to NMFS. The Navy 

maintained a running total of the number of transmitted LFA sonar hours and the percentages of 

affected marine mammal stocks to ensure that no more than 1020 hr of LFA sonar were transmitted or 

no more than 12 percent of any marine mammal stock were taken incidentally to the execution of 

SURTASS LFA sonar activities. 

In this annual report, the Navy provides the compiled quarterly and annual post-mission summaries of 

the estimated percentages of the marine mammal stocks and number of marine mammals in each stock 

incidentally harassed by the LFA sonar transmissions both for each SURTASS LFA sonar vessel (Appendix 

B) and all combined vessels (Table 3). An overview of the methodology, criteria, and thresholds used for 

the predictive modeling of the acoustic impact analysis and resulting computation of the incidental 

harassment estimates detailed herein may be found in the SURTASS LFA sonar SEIS/SOEIS, Appendix B 

(DoN, 2017a).  

4.1 POST-MISSION ESTIMATES OF POTENTIALLY AFFECTED MARINE MAMMAL STOCKS 

Overall mission planning during the annual period was fundamentally based on national security and 

anti-submarine warfare requirements, although consideration was also given to the need for MMPA 

Level B incidental harassment of any one stock of marine mammals to remain under 12 percent 

annually. Thus, mission planning for each quarter of the annual NDE period considered the estimated 

running total of the marine mammal stock percentage so that no more than 12 percent of any marine 

mammal stock would be taken by MMPA Level B harassment annually by all SURTASS LFA sonar vessels 

combined. Due to the effectiveness of mitigation monitoring for SURTASS LFA sonar, no MMPA Level A 

incidental harassment was approved nor estimated.  

During the August 2018 through August 2019 NDE period, the highest percentage of any marine 

mammal stock taken by MMPA Level B incidental harassment from exposure to the 25.86 total hr of LFA 

sonar transmissions was 2.67 percent of the WNP stock and DPS of humpback whales (Table 3), which is 

well below the approved maximum limit of 12 percent. The endangered WNP humpback whale 

stock/DPS is small and is represented by a population estimated as only 1,328 individuals. The WNP 

stock/DPS of humpback whales occurs in many of the western North Pacific activity/modeling areas for 

SURTASS LFA sonar. The second highest Level B take percentage for the annual period was 0.42 percent 

of the WNP stock of long-beaked common dolphins, which also had the highest number of individuals in 
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any stock affected by Level B harassment, at 971 individuals (Table 3). The WNP long-beaked common 

dolphin stock has a population estimated at 272,189 individuals. 

5 ASSESSMENT OF LONG-TERM EFFECTS AND CUMULATIVE IMPACTS 

As part of the annual report on SURTASS LFA sonar activities, the Navy is to report on its assessment of 

long-term effects and any discernible or estimated cumulative impacts associated with activities using 

SURTASS LFA sonar. The Navy’s conclusion remains unchanged following its assessment of the available 

information on long-term effects and cumulative impacts potentially associated with SURTASS LFA sonar 

activities. The Navy has concluded that no significant long-term effects nor discernible, significant 

cumulative impacts will reasonably result from the execution of SURTASS LFA sonar activities. 

Short-term rather than long-term effects are expected in association with SURTASS LFA sonar activities. 

Short-term effects such as behavioral responses in marine mammals or sea turtles are most likely but 

would be temporary, infrequent, and comparatively short in duration due to the nature of the LFA sonar 

transmissions, with transmissions of 60 sec durations at a typical duty cycle of 10 percent (i.e., the 

source transmits for 60 sec every 10 minutes), and the duty cycle not exceeding 20 percent. Such short-

term effects on the biological environment are not expected to be additive for the very small portion (no 

more than 2.67 percent of any marine mammal stock in 2018 to 2019) of any stock or species affected 

annually by the intermittent LFA sonar signals. These same characteristics of LFA sonar transmissions 

also means that effects to the ambient noise environment are transitory and intermittent with no 

permanent overall effect on the long-term level in oceanic ambient noise. No evidence is known to exist 

on long-term effects resulting from use of SURTASS LFA sonar. 

Many types of activities and processes, both natural and human-related, could possibly contribute to 

the cumulative impact of SURTASS LFA sonar activities. Climate change, marine pollution, commercial 

fishing, seismic exploration, commercial shipping, whaling, and scientific research could all potentially 

occur in areas of the marine environment where SURTASS LFA sonar activities are conducted. The 

greatest possible cumulative impact associated with SURTASS LFA sonar activities in combination with 

other known current or planned maritime activities is the increase in the ambient noise environment, 

whether on a transitory basis from sonar and seismic sound transmissions or a more persistent basis 

from ship traffic.  

The use of four SURTASS LFA sonar systems does not add appreciably to the underwater ambient noise 

environment in the 100 to 500 Hz frequency band at which transmissions are limited. This very small 

number of potential sound sources only add to the ambient noise environment when LFA sonar systems 

are active or transmitting, which is a infinitesimally small amount of an annual period (i.e., no more than 

a 20 percent duty cycle, where the sonar is off and not transmitting for 80 percent of the time; all LFA 

sonar systems only transmitted for a combined total of 25.86 hr in the entire 2018 to 2019 annual 

period). In most of the ocean, the 10 to 500 Hz portion of the ambient noise spectrum is dominated by 

anthropogenic noise sources, particularly from shipping and seismic exploration (airguns), with ship 

noise centered in the 20 to 200 Hz frequency band (Ross, 2005). Commercial shipping is the most 

common source of LF noise in the ocean, and its impact on the ambient noise environment is basin-wide 

(Hildebrand, 2009). The overall increasing ambient noise trends in both the Pacific and Indian oceans 

have primarily been attributed to increasing shipping noises (Miksis-Olds and Nichols, 2016). Although 

seismic exploration is not extensive in the central or western North Pacific Ocean or eastern Indian 

Ocean, commercial maritime traffic in these regions is extensive.  
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Although the total number of sea-going commercial ships around the world is difficult to quantify, both 

the carrying capacity and number of ships has increased significantly over the last several decades. 

Tournadre (2014) estimated that between 1992 and 2002, maritime ship traffic increased by 60 percent, 

averaging about 6 percent per year, with the largest increases in maritime traffic occurring in the Indian 

Ocean and South China and East China seas.  

If the Navy were to operate its SURTASS LFA sonar systems at the approved level of 1,020 hr per year and 

a 20 percent duty cycle, the contribution to the LF ambient noise environment from the transmissions of 

LFA sonar would be comparable to the noise generated by approximately 22 million ship-days per year by 

the world's commercial shipping industry (Hildebrand, 2005). Considering the total acoustic energy output 

of individual sources in calculating an annual noise energy budget in energy units of Joules, commercial 

supertankers were estimated to contribute 3.7 x 1012 Joules of acoustic energy into the marine 

environment each year (Joules/year [yr]); seismic airguns were estimated to contribute 3.9 x 1013 

Joules/yr; mid-frequency military sonar was estimated to contribute 2.6 x 1013 Joules/yr; and if LFA sonar 

operated at 1,020 hr/yr, the contribution from SURTASS LFA sonar would be 1.0 x 1011 Joules/yr 

(Hildebrand, 2005). The percentage of the total anthropogenic acoustic energy budget added by each LFA 

source is estimated to be <0.25 percent when these anthropogenic sources are considered together 

(Hildebrand, 2005). Therefore, as previously concluded, the potential for accumulation of noise due to the 

intermittent transmission of SURTASS LFA sonar is considered negligible.  

Further, the potential impacts associated with the combined LF sound generated by LFA sonar, seismic 

exploration, and shipping are most likely to be behavioral in nature, likely to be temporary effects that 

are comparatively short in duration and occur infrequently. These combined effects are not of the type or 

severity that would be expected to be cumulative for the small portion of any marine mammal or sea 

turtle stock or species likely to be exposed either annually or in the reasonably foreseeable future. 
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APPENDIX A: 2017 NATIONAL DEFENSE EXEMPTION FROM REQUIREMENTS OF 

THE MARINE MAMMAL PROTECTION ACT FOR DEPARTMENT OF DEFENSE 

SURVEILLANCE TOWED ARRAY SENSOR SYSTEM LOW FREQUENCY ACTIVE 

SONAR MILITARY READINESS ACTIVITIES 
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APPENDIX B: SUMMARIES OF 2018 TO 2019 MARINE MAMMAL LEVEL B 

INCIDENTAL HARASSMENT BY SURTASS LFA SONAR VESSEL 
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Table B-1. Summary of the Quarterly and Annual MMPA Level B Incidental Harassment Associated with Exposure to the USNS 
VICTORIOUS’ (T-AGOS 19) SURTASS LFA Sonar Transmissions During the August 2018 to August 2019 NDE Period; No SURTASS LFA 

Sonar Actvities nor LFA Sonar Transmissions Were Conducted by the USNS VICTORIOUS during 2018 to 2019. 

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected 

Number 

Animals 

Affected

Blue whale 

Bryde's whale

Common minke whale

Fin whale 

Omura's whale

Blainville's beaked

Common bottlenose dolphin

Cuvier's beaked whale

False killer whale

Fraser's dolphin

Gingko-toothed beaked whale

Killer whale

Pygmy killer whale

Risso's dolphin

Rough-toothed dolphin

Short-beaked common dolphin

Short-finned pilot whale

Sperm whale

Spinner dolphin

Striped dolphin

Mysticetes

No LFA Sonar 

Missions—Negative Activity 

Report

Odontocetes

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

Marine Mammal Species/Species 

Groups

Number 

Animals in 

Stock

Stock 

Name

Level B Harassment

Quarter 1 (August to 

November)

Quarter 2 (November to 

February)

Quarter 3 (February to 

May)

Quarter 4 (May to 

August)
Total Annual
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Table B-2. Summary of the Quarterly and Annual MMPA Level B Incidental Harassment Associated with Exposure to the USNS 
ABLE’s (T-AGOS 20) 11.93 Hours of SURTASS LFA Sonar Transmissions During the August 2018 to August 2019 NDE Period. 

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected 

Number 

Animals 

Affected

Mysticetes

Blue whale 3,432 NIND 0.0077% 1 0.0077% 1

Bryde's whale 9,176 NIND 0.0513% 5 0.0513% 5

Common minke whale 257,500 IND 0.0000% 1 0.0000% 1

Fin whale 1,716 IND 0.0061% 1 0.0061% 1

Omura's whale 9,176 IND 0.0513% 5 0.0513% 5

Odontocetes

Blainville's beaked 16,867 IND 0.0464% 8 0.0464% 8

Common bottlenose dolphin 785,585 IND 0.0512% 403 0.0512% 403

Cuvier's beaked whale 27,272 IND 0.1372% 38 0.1372% 38

Deraniyagala’s beaked whale 16,867 IND 0.0463% 8 0.0463% 8

Dwarf sperm whale 10,541 IND 0.0038% 1 0.0038% 1

False killer whale 144,188 IND 0.0011% 2 0.0011% 2

Fraser's dolphin 151,554 IND 0.0086% 14 0.0086% 14

Gingko-toothed beaked whale 16,867 IND 0.0463% 8 0.0463% 8

Indo-Pacific bottlenose dolphin 7,850 IND 0.0513% 5 0.0513% 5

Killer whale 12,593 IND 0.3844% 49 0.3844% 49

Long-beaked common dolphin 1,819,882 IND 0.0000% 1 0.0000% 1

Longman's beaked whale 16,867 IND 0.2063% 35 0.2063% 35

Melon-headed whale 64,600 IND 0.0871% 57 0.0871% 57

Pantropical spotted dolphin 736,575 IND 0.0049% 37 0.0049% 37

Pygmy killer whale 22,029 IND 0.0396% 9 0.0396% 9

Pygmy sperm whale 10,541 IND 0.0006% 1 0.0006% 1

Risso's dolphin 452,125 IND 0.1619% 733 0.1619% 733

Rough-toothed dolphin 156,690 IND 0.0035% 6 0.0035% 6

Short-finned pilot whale 268,751 IND 0.0834% 225 0.0834% 225

Sperm whale 24,446 NIND 0.0312% 8 0.0312% 8

Spinner dolphin 634,108 IND 0.0047% 31 0.0047% 31

Striped dolphin 674,578 IND 0.0883% 596 0.0883% 596

Marine Mammal Species/Species Groups

Number 

Animals in 

Stock

Stock 

Name 1

Level B Harassment

Quarter 1 (August to 

November)

Quarter 2 (November to 

February)

Quarter 3 (February to 

May)

Quarter 4 (May to 

August)
Total Annual

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

1 NIND= North Indian; IND=Indian 
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Table B-3. Summary of the Quarterly and Annual MMPA Level B Incidental Harassment Associated with Exposure to the USNS 
EFFECTIVE’s (T-AGOS 21) 2.71 Hours of SURTASS LFA Sonar Transmissions During the August 2018 to August 2019 NDE Period. 

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected 

Number 

Animals 

Affected

Blue whale 9,250 WNP 0.0027% 1 0.0027% 1

Bryde's whale 20,501 WNP 0.0110% 3 0.0110% 3

Common minke whale 25,049 WNP O 0.0688% 18 0.0688% 18

Fin whale 9,250 WNP 0.0577% 6 0.0577% 6

Humpback whale 1,328
WNP stock and 

DPS
2.1610% 29 2.1610% 29

North Pacific right whale 922 WNP 0.0031% 1 0.0031% 1

Omura's whale 1,800 WNP 0.0125% 1 0.0125% 1

Blainville's beaked whale 8,032 WNP 0.0222% 2 0.0222% 2

Common bottlenose dolphin 168,791 WNP 0.0230% 39 0.0230% 39

Cuvier's beaked whale 90,725 WNP 0.0212% 20 0.0212% 20

False killer whale 16,668 WNP 0.0488% 9 0.0488% 9

Fraser's dolphin 220,789 WNP 0.0093% 21 0.0093% 21

Gingko-toothed beaked whale 22,799 NP 0.0078% 2 0.0078% 2

Killer whale 12,256 WNP 0.0023% 1 0.0023% 1

Kogia spp. 350,553 WNP 0.0033% 12 0.0033% 12

Long-beaked common dolphin 279,182 WNP 0.1269% 355 0.1269% 355

Longman's beaked whale 4,571 WNP 0.0195% 1 0.0195% 1

Melon-headed whale 36,770 WNP 0.0326% 12 0.0326% 12

Pacific white-sided dolphin 931,000 NP 0.0034% 32 0.0034% 32

Pantropical spotted dolphin 438,064 WNP 0.0070% 31 0.0070% 31

Pygmy killer whale 30,214 WNP 0.0195% 6 0.0195% 6

Risso's dolphin 83,289 WNP 0.0470% 40 0.0470% 40

Rough-toothed dolphin 145,729 WNP 0.0151% 22 0.0151% 22

Short-beaked common dolphin 3,286,163 WNP 0.0052% 172 0.0052% 172

Short-finned pilot whale 53,608 WNP 0.0981% 53 0.0981% 53

Sperm whale 102,112 NP 0.0037% 4 0.0037% 4

Spinner dolphin 1,015,059 WNP 0.0002% 2 0.0002% 2

Striped dolphin 570,038 WNP 0.0129% 74 0.0129% 74

Marine Mammal Species/Species 

Groups

Number 

Animals in 

Stock Stock Name 2

Level B Harassment

Quarter 1 (August to 

November)

Quarter 2 (November to 

February)

Quarter 3 (February to 

May)

Quarter 4 (May to 

August)
Total Annual

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

No LFA Sonar 

Missions—Negative 

Activity Report

Odontocetes

Mysticetes

2 WNP=Western North Pacific; NP=North Pacific; CNP=Central North Pacific; DPS=distinct population segment 
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Table B-4. Summary of the Quarterly and Annual MMPA Level B Incidental Harassment Associated with Exposure to the USNS 
IMPECCABLE’s (T-AGOS 23) 11.22 Hours of SURTASS LFA Sonar Transmissions During the August 2018 to August 2019 NDE Period. 

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected

Number 

Animals 

Affected

Percent 

Stock 

Affected 

Number 

Animals 

Affected

Mysticetes

Blue whale 9,250 WNP 0.0004% 1 0.0004% 1 0.0008% 2

Bryde’s whale 20,501 WNP 0.0122% 3 0.0108% 3 0.0228% 5 0.0458% 11

Common minke whale 25,049 WNP O 0.0677% 17 0.0549% 14 0.1225% 31

Fin whale 9,250 WNP 0.0092% 1 0.0092% 1

Humpback whale 1,328
WNP stock 

and DPS
0.2393% 4 0.27% 4 0.5130% 8

Omura’s whale 1,800 WNP 0.0139% 1 0.0123% 1 0.0260% 1 0.0522% 3

Odontocetes

Blainville’s beaked whale 8,032 WNP 0.0302% 3 0.0097% 1 0.0496% 4 0.0896% 8

Common bottlenose dolphin 168,791 WNP 0.0271% 46 0.0184% 31 0.0035% 6 0.0490% 83

Cuvier’s beaked whale 90,725 WNP 0.0289% 27 0.0005% 1 0.0235% 22 0.0529% 50

Deraniyagala’s beaked whale 22,799 NP 0.0034% 1 0.0232% 6 0.0267% 7

Dwarf sperm whale 350,553 WNP 0.0099% 35 0.0099% 35

False killer whale 16,668 WNP 0.0625% 11 0.0374% 7 0.0300% 5 0.1298% 23

220,789 WNP 0.0115% 26 0.0058% 13 0.0173% 39

16,992 CNP 0.1187% 21 0.1187% 21

Ginkgo-toothed beaked whale 22,799 NP 0.0106% 3 0.0034% 1 0.0232% 6 0.0373% 10

Killer whale 12,256 WNP 0.0028% 1 0.0015% 1 0.0065% 1 0.0108% 3

Kogia  spp. 350,553 WNP 0.0043% 16 0.0010% 4 0.0053% 20

Long-beaked common dolphin 279,182 WNP 0.1445% 404 0.0757% 212 0.2202% 616

Longman’s beaked whale 4,571 WNP 0.0265% 2 0.0086% 1 0.0311% 2 0.0662% 5

Melon-headed whale 36,770 WNP 0.0418% 16 0.0250% 10 0.0636% 24 0.1304% 50

Pantropical spotted dolphin 438,064 WNP 0.0087% 38 0.0059% 26 0.0215% 95 0.0361% 159

Pygmy killer whale 30,214 WNP 0.0250% 8 0.0149% 5 0.0017% 1 0.0416% 14

Pygmy sperm whale 350,553 WNP 0.0041% 15 0.0041% 15

Risso’s dolphin 83,289 WNP 0.0602% 51 0.0256% 22 0.0043% 4 0.0901% 77

Rough-toothed dolphin 145,729 WNP 0.0190% 28 0.0078% 12 0.0094% 14 0.0363% 54

Short-beaked common dolphin 3,286,163 WNP 0.0060% 196 0.0060% 196

Short-finned pilot whale 53,608 WNP 0.1055% 57 0.0279% 15 0.0332% 18 0.1666% 90

Sperm whale 102,112 NP 0.0046% 5 0.0020% 3 0.0129% 14 0.0195% 22

Spinner dolphin 1,015,059 WNP 0.0002% 3 0.0002% 2 0.0015% 16 0.0019% 21

Striped dolphin 570,038 WNP 0.0160% 92 0.0054% 31 0.0085% 49 0.0299% 172

Marine Mammal Species/Species 

Groups

Number 

Animals in 

Stock

Stock 

Name 2

Level B Harassment

Quarter 1 (August to 

November)

Quarter 2 (November to 

February)

Quarter 3 (February to 

May)

Quarter 4 (May to 

August)
Total Annual

No LFA Sonar 

Missions—Negative 

Activity Report

Fraser’s dolphin
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APPENDIX C: MARINE MAMMAL MONITORING (M3) 

ANNUAL 2018 TO 2019 REPORT  
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