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This location overlaps the following National Wildlife Refuge lands: 

LAND ACRES 

GUADALUPE-NIPOMO DUNES NATIONAL WILDLIFE 2,501.42 acres 

REFUGE 

HOPPER MOUNTAIN NATIONAL WILDLIFE REFUGE 2,337.32 acres 

for very large projects that intersect many wetland areas. Try again, or visit the NWI map to 

view wetlands at this location. 

Data limitations 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level 

information on the location, type and size of these resources. The maps are prepared from the analysis of 

high altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A 

margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site 

may result in revision of the wetland boundaries or classification established through image analysis. 

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image 

analysts, the amount and quality of the collateral data and the amount of ground truth verification work 

23 of 24 3/24/2025, 1:31 PM 

Fish hatcheries 

There are no fish hatcheries at this location. 

Wetlands in the National Wetlands 

Inventory (NWI) 
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under 
Section 404 of the Clean Water Act, or other State/Federal statutes. 

For more information please contact the Regulatory Program of the local U.S. ArmY. Coq2s of 
Engineers District. 

Wetland information is not available at this time 

This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or 

https://ipac.ecosphere.fws.gov/location/HAFGIV4JHVCL7LAXXUQ
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conducted. Metadata should be consulted to determine the date of the source imagery used and any 

mapping problems. 

Wetlands or other mapped features may have changed since the date of the imagery or field work. There 

may be occasional differences in polygon boundaries or classifications between the information depicted on 

the map and the actual conditions on site. 

Data exclusions 

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial 

imagery as the primary data source used to detect wetlands. These habitats include seagrasses or 

submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore 
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from the inventory. These habitats, because of their depth, go undetected by aerial imagery. 

Data precautions 

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe 

wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or 

products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local 

government or to establish the geographical scope of the regulatory programs of government agencies. 

Persons intending to engage in activities involving modifications within or adjacent to wetland areas should 

seek the advice of appropriate Federal, state, or local agencies concerning specified agency regulatory 

programs and proprietary jurisdictions that may affect such activities. 
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      January 20, 2023 

 
Refer to NMFS No: WCRO-2023-00002 

 
 
 
Beatrice L. Kephart 
Chief, Installation Management Flight 
30 CES/CEI 
1028 Iceland Avenue 
Vandenberg AFC, California 93437 
 
Re:   Endangered Species Act Section 7(a)(2) Concurrence Letter for increasing number of 

launches at the Vandenberg Space Force Base 
 
Dear Mr. Kephart: 
 
This letter responds to your December 19, 2022, request for concurrence from the National 
Marine Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species Act (ESA) 
for the subject action. Your request qualified for our expedited review and concurrence because 
it contained all required information on your proposed action and its potential effects to listed 
species and designated critical habitat. 

We reviewed United States Space Force’s consultation request document and related materials. 
Based on our knowledge, expertise, and your action agency’s materials, we concur with the 
action agency’s conclusions that the proposed action is not likely to adversely affect the NMFS 
ESA-listed species and/or designated critical habitat. 

This letter underwent pre-dissemination review using standards for utility, integrity, and 
objectivity in compliance with applicable guidelines issued under the Data Quality Act (section 
515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public 
Law 106-554). The concurrence letter will be available through NMFS’ Environmental 
Consultation Organizer [https://appscloud.fisheries.noaa.gov]. A complete record of this 
consultation is on file at the NMFS Long Beach office.  

Reinitiation of consultation is required and shall be requested by the United States Space Force 
or by NMFS, where discretionary Federal involvement or control over the action has been 
retained or is authorized by law and (1) the proposed action causes take; (2) new information 
reveals effects of the action that may affect listed species or critical habitat in a manner or to an 
extent not previously considered; (3) the identified action is subsequently modified in a manner 
that causes an effect to the listed species or critical habitat that was not considered in the written 
concurrence; or (4) a new species is listed or critical habitat designated that may be affected by 
the identified action (50 CFR 402.16).  
 
 
 
 
 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach , California 90802-4213 
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This concludes the ESA consultation. 

Please direct questions regarding this letter to Chiharu Mori at Chiharu.Mori@noaa.gov.    

Sincerely, 

Dan Lawson   
Long Beach Branch Chief 
Protected Resource Division 

cc: Rhys Evans, VAFB, rhys.evans@spaceforce.mil 

Administrative Record Number: 151422WCR2023PR00013 

mailto:Chiharu.Mori@noaa.gov
mailto:rhys.evans@spaceforce.mil


                                                                                                                   
 April 17, 2024 

 
Refer to NMFS No: WCRO-2024-00812 

 
 
Beatrice L. Kephart  
Chief, Installation Management Flight 
30 CES/CEI  
1028 Iceland Avenue  
Vandenberg AFC, California 93437 
 
Re: Endangered Species Act Section 7(a)(2) Concurrence Letter for the Increase Cadence of 
Space Launch Vehicle First Stage Recovery Actions and Expanded Landing Areas in the Pacific 
Ocean 
 
Dear Ms. Kephart, 
 
This letter responds to your March 21, 2024, request for concurrence from the National Marine 
Fisheries Service (NMFS) pursuant to Section 7 of the Endangered Species Act (ESA) for the 
subject action. Your request qualified for our expedited review and concurrence because it 
contained all required information on your proposed action and its potential effects to listed 
species and designated critical habitat. 

This response to your request was prepared by NMFS pursuant to section 7(a)(2) of the ESA and 
implementing regulations at 50 CFR 402. On July 5, 2022, the U.S. District Court for the 
Northern District of California issued an order vacating the 2019 regulations that were revised or 
added to 50 CFR part 402 in 2019 (“2019 Regulations,” see 84 FR 44976, August 27, 2019) 
without making a finding on the merits. On September 21, 2022, the U.S. Court of Appeals for 
the Ninth Circuit granted a temporary stay of the district court’s July 5 order. On November 14, 
2022, the Northern District of California issued an order granting the government’s request for 
voluntary remand without vacating the 2019 regulations. The District Court issued a slightly 
amended order two days later on November 16, 2022. As a result, the 2019 regulations remain in 
effect, and we are applying the 2019 regulations here. For purposes of this consultation and in an 
abundance of caution, we considered whether the substantive analysis and conclusions 
articulated in the letter of concurrence would be any different under the pre-2019 regulations. 
We have determined that our analysis and conclusions would not be any different. 

We reviewed the Department of Air Force’s (DAF) consultation request document and related 
materials. After a brief exchange in clarification regarding the proposed action and effects 
determination, and reference to their most recent 2023 consultation, we believe there was 
adequate consideration and mitigation measures to address the, minimal but present, threat of 
entanglement, ingestion of debris, strike by falling object, vessel strike, exposure to sonic boom, 
and other indirect effects. Based on our knowledge, expertise, and your action agency’s 
materials, we concur with the action agency’s conclusions that the proposed action is not likely 
to adversely affect the NMFS ESA-listed species and/or proposed critical habitat. 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
501 West Ocean Boulevard, Suite 4200 
Long Beach, California 90802-4213 
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DEPARTMENT OF COMMERCE  

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

NATIONAL MARINE FISHERIES SERVICE 

Letter of Authorization 

The U.S. Space Force (USSF), is hereby authorized to take marine mammals incidental to those 
activities at Vandenberg Space Force Base (VSFB), California, in accordance with 50 CFR 217, 
Subpart G--Taking Marine Mammals Incidental to U.S. Space Force Launches and Operations at 
Vandenberg Space Force Base (VSFB), California subject to the provisions of the Marine 
Mammal Protection Act (16 U.S.C. 1361 et seq.; MMPA) and the following conditions: 

1. This Letter of Authorization (LOA) is valid April 10, 2024, through April 9, 2029.

2. This Authorization is valid only for the unintentional taking of the species and stocks of marine
mammals identified in Condition 4 incidental to rocket and missile launches and supporting
operations originating at VSFB.

3. This Authorization is valid only if USSF or any person(s) operating under its authority
implements the mitigation, monitoring, and reporting required pursuant to 50 CFR §§ 217.64 and
217.65 and implements the Terms and Conditions of this Authorization.

4. General Conditions

(a) A copy of this LOA must be in the possession of USSF, its designees, and personnel
operating under the authority of this LOA.

(b) The incidental take of marine mammals under the activities identified in Condition 2
and 50 CFR § 217.60 of the regulations, by Level B harassment only, is limited to the
species and stocks and number of takes shown in Table 1.

Species Stock Annual Take by 
Level B harassment 

5-Year Total Take by
Level B harassment

Harbor seal California 11,135 38,591 

California sea lion United States 84,870 281,021 

Northern elephant seal California Breeding 9,438 29,590 

Steller sea lion Eastern 550 1,900 

Northern fur seal California 5,909 18,383 

Guadalupe fur seal Mexico 23 71 

UNITEO STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERV ICE 
1315 East-Westl-llghway 
Siver Sprr,g, Maryland 20910 
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(c) The taking by injury (Level A harassment), serious injury, or death of any of the 
species listed in condition 3(b) of the Authorization or any taking of any other species 
of marine mammal is prohibited and may result in the modification, suspension, or 
revocation of this LOA.   

 
5. Mitigation 

 
USSF, and any persons operating under its authority, must implement the following 
mitigation measures when conducting the activities identified in Condition 2 of this 
Authorization.  

 
(a) USSF must provide pupping information to launch proponents at the earliest possible 

stage in the launch planning process and direct launch proponents to, if practicable, 
avoid scheduling launches during pupping seasons on VSFB from 1 March to 30 
April and on the Northern Channel Islands from 1 June- 31 July. If practicable, rocket 
launches predicted to produce a sonic boom on the Northern Channel Islands >3 
pounds per square foot (psf) from 1 June – 31 July will be scheduled to coincide with 
tides in excess of +1.0 ft (0.3 m), with an objective to do so at least 50 percent of the 
time. 
 

(b) For manned flight operations, aircraft must use approved routes for testing and 
evaluation. Manned aircraft must also remain outside of a 1,000-ft (305 m) buffer 
around pinniped rookeries and haul-out sites (except in emergencies such as law 
enforcement response or Search and Rescue operations, and with a reduced, 500-ft 
(152 m) buffer at Small Haul-out 1). 

 
(c) UAS classes 0-2 must maintain a minimum altitude of 300 ft (91 m) over all known 

marine mammal haulouts when marine mammals are present, except at take-off and 
landing. Class 3 must maintain a minimum altitude of 500 ft (152 m), except at take-
off and landing. UAS classes 4 and 5 only operate from the VSFB airfield and must 
maintain a minimum altitude of 1,000 ft (305 m) over marine mammal haulouts 
except at take-off and landing. USSF must not fly class 4 or 5 UAS below 1,000 ft 
(305 m) over haulouts. 
 

6. Monitoring  
 
USSF is required to conduct marine mammal and acoustic monitoring as described below:  
 

(a) Monitoring at VSFB and NCI must be conducted by at least one NMFS-approved 
Protected Species Observer (PSO) trained in marine mammal science. PSOs must 
have demonstrated proficiency in the identification of all age and sex classes of all 
marine mammal species that occur at VSFB and on NCI. They must be 
knowledgeable of approved count methodology and have experience in observing 
pinniped behavior, especially that due to human disturbances. 
 



3 
 

(b) In the event that the PSO requirements described in paragraph (a) of this section 
cannot be met (e.g., access is prohibited due to safety concerns), daylight or nighttime 
video monitoring must be used in lieu of PSO monitoring. In certain circumstances 
where the daylight or nighttime video monitoring is also not possible (e.g., USSF is 
unable to access a monitoring site due to road conditions or human safety concerns), 
USSF must notify NMFS. 

 
(c) At VSFB, USSF must conduct marine mammal monitoring and take acoustic 

measurements for all new rockets, for rockets (existing and new) launched from new 
facilities, and for larger or louder rockets (including those with new launch 
proponents) than those that have been previously launched from VSFB during their 
first three launches and for the first three launches from any new facilities during 
March through July.  

 
i. For launches that occur during the harbor seal pupping season (March 1 

through June 30) or when higher numbers of California sea lions are present 
(June 1 through July 31), monitoring must be conducted. At least one NMFS-
approved PSO trained in marine mammal science must conduct the 
monitoring.  
 

ii. When launch monitoring is required, monitoring must begin at least 72 hours 
prior to the launch and continue through at least 48 hours after the launch. 
Monitoring must include multiple surveys each day, with a minimum of four 
surveys per day. 

 
iii. For launches within the harbor seal pupping season, USSF must conduct a 

follow-up survey of pups. 
 

iv. For launches that occur during daylight, USSF must make time-lapse video 
recordings to capture the reactions of pinnipeds to each launch. For launches 
that occur at night, USSF must employ night video monitoring, when feasible. 

 
v. When possible, PSOs must record: species, number, general behavior, 

presence and number of pups, age class, gender, and reaction to launch noise, 
or to natural or other human-caused disturbances. PSOs must also record 
environmental conditions, including visibility, air temperature, clouds, wind 
speed and direction, tides, and swell height and direction. 

 
(d) USSF must conduct sonic boom modeling prior to the first three small or medium 

rocket launches from new launch proponents or at new launch facilities, and all heavy 
or super-heavy rocket launches. 
 

(e) USSF must conduct marine mammal monitoring and take acoustic measurements at 
the NCI if the sonic boom model indicates that pressures from a boom will reach or 
exceed 7 psf from 1 January through 28 February, 5 psf from 1 March through 31 
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July, or 7 psf from 1 August through 30 September. No monitoring is required on 
NCI from 1 October through 31 December. 

 
i. The monitoring site must be selected based upon the model results, 

prioritizing a significant haulout site on one of the islands where the 
maximum sound pressures are expected to occur. 
 

ii. USSF must estimate the number of animals on the monitored beach and 
record their reactions to the launch noise and conduct more focused 
monitoring on a smaller subset or focal group. 

 
iii. Monitoring must commence at least 72 hours prior to the launch, during the 

launch and at least 48 hours after the launch, unless no sonic boom is detected 
by the monitors and/or by the acoustic recording equipment, at which time 
monitoring may be stopped.  

 
iv. For launches that occur in darkness, USSF must use night vision equipment. 

 
v. Monitoring for each launch must include multiple surveys each day that 

record, when possible: species, number, general behavior, presence of pups, 
age class, gender, and reaction to sonic booms or natural or human-caused 
disturbances.  

 
vi. USSF must collect photo and/or video recordings for daylight launches when 

feasible, and if the launch occurs in darkness night vision equipment will be 
used.  

 
vii. USSF must record environmental conditions, including visibility, air 

temperature, clouds, wind speed and direction, tides, and swell height and 
direction. 

 
(f) USSF must continue to test equipment and emerging technologies, including but not 

limited to night vision cameras, newer models of remote video cameras and other 
means of remote monitoring at both VSFB and on the NCI.  
 

(g) USSF must evaluate UAS based or space-based technologies that become available 
for suitability, practicability, and for any advantage that remote sensing may provide 
to existing monitoring approaches. 

 
(h) USSF must monitor marine mammals during the first three launches of the missiles 

for the new Ground Based Strategic Defense program during the months of March 
through July across the 5-year duration of this LOA. 
 

i. When launch monitoring is required, monitoring must include multiple 
surveys each day, with a minimum of four surveys per day. 
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ii. When possible, PSOs must record: species, number, general behavior, 
presence and number of pups, age class, gender, and reaction to launch noise, 
or to natural or other human-caused disturbances. PSOs must also record 
environmental conditions, including visibility, air temperature, clouds, wind 
speed and direction, tides, and swell height and direction. 
 

(i) USSF must conduct semi-monthly surveys (two surveys per month) to monitor the 
abundance, distribution, and status of pinnipeds at VSFB. Whenever possible, these 
surveys will be timed to coincide with the lowest afternoon tides of each month when 
the greatest numbers of animals are usually hauled out. If a VSFB or area closure 
precludes monitoring on a given day, USSF must monitor on the next best day. 
 

i. PSOs must gather the following data at each site: species, number, general 
behavior, presence and number of pups, age class, gender, and any reactions 
to natural or human-caused disturbances. PSOs must also record 
environmental conditions, including visibility, air temperature, clouds, wind 
speed and direction, tides, and swell height and direction. 

 
7. Reporting 
 

(a) USSF must submit an annual report each year to NMFS Office of Protected 
Resources and West Coast Region on March 1st of each year that describes all 
activities and monitoring for the specified activities during that year. This includes 
launch monitoring information in Condition 7(a)(i) through (iii) for each launch 
where monitoring is required or conducted. The annual reports must also include a 
summary of the documented numbers of instances of harassment incidental to the 
specified activities, including non-launch activities (e.g., takes incidental to aircraft or 
helicopter operations observed during the semi-monthly surveys). Annual reports 
must also include the results of the semi-monthly sentinel marine mammal 
monitoring described in Condition 6(i), results of tests of equipment and emerging 
technologies described in condition 6(f), and results of evaluation of UAS based or 
space-based technologies described in condition 6(g). 
 

i. Launch information, including: 
 

1) Date(s) and time(s) of the launch (and sonic boom, if applicable); 
 

2) Number(s), type(s), and location(s) of rockets or missiles launched; 
 

ii. Monitoring program design; and 
 

iii. Results of the launch-specific monitoring program, including: 
 

1) Date(s) and location(s) of marine mammal monitoring; 
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2) Number of animals observed, by species, on the haulout prior to 
commencement of the launch or recovery; 

 
3) General behavior and, if possible, age (including presence and 

number of pups) and sex class of pinnipeds hauled out prior to the 
launch or recovery; 

 
4) Number of animals, by species, age, and sex class that responded 

at a level indicative of harassment. Harassment is characterized by: 
 

A. Movements in response to the source of disturbance, ranging 
from short withdrawals at least twice the animal's body length 
to longer retreats over the beach, or if already moving a change 
of direction of greater than 90 degrees; or  
 

B. All retreats (flushes) to the water. 
 

5) Number of animals, by species, age, and sex class that entered the 
water, the length of time the animal(s) remained off the haulout, 
and any behavioral responses by pinnipeds that were likely in 
response to the specified activities, including in response to launch 
noise or a sonic boom; 

 
6) Environmental conditions including visibility, air temperature, 

clouds, wind speed and direction, tides, and swell height and 
direction; and  

 
7) Results of acoustic monitoring, including the following: 

 
A. Recorded sound levels associated with the launch (in SEL, 

SPLpeak, and SPLrms); 
 

B. Recorded sound levels associated with the sonic boom (if 
applicable), in psf; and 
 

C. The estimated distance of the recorder to the launch site and 
the distance of the closest animals to the launch site. 

 
iv. Results of the semi-monthly sentinel marine mammal monitoring described in 

Condition 6(i), including:  
 

1) Number of animals observed, by species;  
 
2) General behavior and, if possible, age (including presence and 

number of pups) and sex class of pinnipeds hauled out; 
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3) Any reactions to natural or human-caused disturbances;  
 
4) Environmental conditions including visibility, air temperature, 

clouds, wind speed and direction, tides, and swell height and 
direction.  

 
(b) USSF must submit a final, comprehensive 5-year report to NMFS Office of Protected 

Resources within 90 days of the expiration of this LOA. This report must:  
 

i. Summarize the activities undertaken and the results reported in all annual 
reports;  
 

ii. Assess the impacts at each of the major rookeries; and 
 

iii. Assess the cumulative impacts on pinnipeds and other marine mammals from 
the activities specified in Condition 2.  

 
(c) If the activity identified in Condition 2 likely resulted in the take of marine mammals 

not identified in Condition 4(b), then the USSF must notify the NMFS Office of 
Protected Resources and the NMFS West Coast Region stranding coordinator within 
24 hours of the discovery of the take. 
 

(d) In the event that personnel involved in the activities discover an injured or dead 
marine mammal, USSF must report the incident to the Office of Protected Resources 
(OPR), NMFS (PR.ITP.MonitoringReports@noaa.gov and itp.davis@noaa.gov) and 
to the West Coast regional stranding network (866-767-6114) as soon as feasible.  

 
  The report must include the following information: 
 

i.  Time, date, and location (latitude/longitude) of the first discovery (and 
updated location information if known and applicable); 
 

ii. Species identification (if known) or description of the animal(s) involved; 
 

iii.  Condition of the animal(s) (including carcass condition if the animal is dead); 
 

iv.  Observed behaviors of the animal(s), if alive; 
 

v. If available, photographs or video footage of the animal(s); and 
 

vi. General circumstances under which the animal was discovered. 
 

(e) If real-time monitoring during a launch shows that the activity identified in Condition 
2 is reasonably likely to have resulted in the mortality or injury of any marine 
mammal, USSF must notify NMFS within 24 hours (or next business day). NMFS 
and USSF must then jointly review the launch procedure and the mitigation 
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requirements and make appropriate changes through the adaptive management 
process, as necessary and before any subsequent launches of rockets and missiles 
with similar or greater sound fields and/or sonic boom pressure levels. 

 
8. This Authorization may be modified, suspended or withdrawn if USSF fails to abide by the 

conditions prescribed herein or if the authorized taking is having more than a negligible 
impact on the species or stock of affected marine mammals. 

 
9. Renewals and Modifications of Letter of Authorization 

 
(a) A LOA issued under 50 CFR §§ 216.106 and § 217.66 for the activity identified in 

Condition 2 of this Authorization and 50 CFR § 217.60(a) and (b) shall be modified 
upon request by USSF, provided that: 
 

i. The specified activity and mitigation, monitoring, and reporting measures, 
as well as the anticipated impacts, are the same as those described and 
analyzed for this subpart (excluding changes made pursuant to the 
adaptive management provision in paragraph (c) of this section); and 
 

ii. NMFS determines that the mitigation, monitoring, and reporting measures 
required by the previous LOA under these regulations were implemented. 

 
(b) For LOA modification or renewal requests by the applicant that include changes to 

the activity or the mitigation, monitoring, or reporting measures (excluding changes 
made pursuant to the adaptive management provision in paragraph (c) of this section) 
that do not change the findings made for the regulations or that result in no more than 
a minor change in the total estimated number of takes (or distribution by species or 
stock or years), NMFS may publish a notice of proposed changes to the LOA in the 
Federal Register, including the associated analysis of the change, and solicit public 
comment before issuing the LOA. 
 

(c) An LOA issued under 50 CFR §§ 216.106 and 217.66 for the activity identified in 
Condition 2 of this Authorization and 50 CFR § 217.60(a) and (b) may be modified 
by NMFS under the following circumstances: 
 

i. After consulting with the USSF regarding the practicability of the 
modifications, NMFS, through adaptive management, may modify 
(including adding or removing measures) the existing mitigation, 
monitoring, or reporting measures if doing so creates a reasonable 
likelihood of more effectively accomplishing the goals of the mitigation 
and monitoring. 
 

ii. Possible sources of data that could contribute to the decision to modify the 
mitigation, monitoring, or reporting measures in an LOA include: 
 

1) Results from the USSF's monitoring from the previous year(s); 
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2) Results from other marine mammal and/or sound research or
studies; or

3) Any information that reveals marine mammals may have been
taken in a manner, extent or number not authorized by these
regulations or a subsequent LOA.

iii. If, through adaptive management, the modifications to the mitigation,
monitoring, or reporting measures are more than minor, NMFS will
publish a notice of the proposed changes to the LOA in the Federal
Register and solicit public comment.

(d) If NMFS determines that an emergency exists that poses a significant risk to the
well-being of the species or stocks of marine mammals specified in the
regulations and this Authorization, an LOA may be modified without prior notice
or opportunity for public comment. Notice would be published in the Federal
Register within 30 days of the action.

____________________________________        
For Kimberly Damon-Randall, Director  
Office of Protected Resources 
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Assessment to Determine Applicability of Vandenberg Space Force Base National Marine 
Fisheries Service Letter of Authorization for Falcon 9 Mainland Booms 

2 August 2024 

Background 

The Department of the Air Force (DAF) contacted the National Marine Fisheries Service (NMFS) 
regarding mainland acoustic impacts in the Ventura County area as a result of recent SpaceX 
Falcon missions with easterly trajectories. Since the region of acoustic impact has increased from 
what was considered in the DAF’s application for a Letter of Authorization (LOA; NMFS 2024), the 
DAF has reassessed acoustic impacts to marine mammals to analyze if the increased impact is 
covered by the estimated take totals in the LOA or if an amendment is needed. There are two 
harbor seal haulouts identified on the mainland in the new geographic noise footprint, shown in 
Figure 1, the Carpinteria Harbor Seal Rookery and the Point Mugu Lagoon haulout.  

Our LOA assumes 110 rocket launches from Vandenberg Space Force Base annually. We have 
assumed 100 Falcon 9 rocket launches in our calculations below to ensure we are account for 
maximum future potential impact from the easterly trajectories of this rocket.  

Potential Noise Impacts 

Falcon launches with easterly trajectories may result in sonic booms that impact eastern Santa 
Barbara, Ventura, and northwestern Los Angeles Counties (Figure 1). Even with identical 
trajectories, atmospheric conditions create considerable variation in where sonic booms impact 
and the level at which they impact. To account for this variation, PCBoom can utilize 
meteorological parameters in the model that affect where and at what level a sonic boom may 
impact the surface of the earth. In the late 1990’s, SRS Technologies, Inc. assembled a series of 
daily meteorological profiles across 10 years (1984-1994, one per day for 10 years) from 
radiosonde data for weather balloons released by the VSFB weather squadron. The data include 
pressure, temperature, wind speed, and wind direction along an elevational profile from ground, 
every 1,000 feet (ft), to 110,000 ft. Figure 1 depicts the overlaid output from sonic boom modeling 
software (PCBoom) for four actual SpaceX easterly trajectories, each trajectory run between 29 
and 34 times, each run representing 1 of between 29 and 34 randomly selected meteorological 
profiles that capture potential weather conditions throughout the year (125 model outputs total) 
overlaid in the image. 

We have collected sonic boom overpressure levels in the field for 6 easterly trajectories to 
determine to what extent the modeled vs actual overpressure levels align (Table 1). Thus far, we 
have seen that the model predicts higher potential boom levels than actual and thus we are 
confident that our calculations below are an overestimation. 
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Table 1.  Sonic Boom Data Collection to Date. 

Mission Date Azimuth # of Collection 
Stations 

Predicted 
Boom Level 

Actual Boom 
Level 

Starlink 8-7 14 May 2024 
18:39Z 

144 5 < 0.5 – 2.1 psf < 0.5 psf 

Starlink 8-8 8 June 2024 
12:58Z 

144 5 < 0.5 – 2.1 psf 0 psf 

Starlink 9-1  19 June 2024, 
03:40Z  

144  15 < 0.5-1.0 psf < 1.0 psf 

Starlink 9-2  24 June 2024, 
03:47Z  

144  20 < 0.5-1.0 psf < 0.5 psf 

NROL-186  29 June 2024, 
03:14Z  

155  20 < 1.0-1.99 psf < 0.1 psf 

Starlink 9-3  12 July 2024, 
02:39Z  

144  15 < 1.0-1.99 psf <0.5 psf 

 

In addition to sonic boom, rocket engine noise is expected in these areas, but at very low levels.  
RNOISE was used to model engine noise during Falcon 9 launch from SLC-4. The modeled 90 
decibel (dB) unweighted peak sound pressure level (SPL) extends to approximately 7.4 miles 
southeast of SLC-4 (Figure 2). Santa Barbara is estimated to receive 60 dB unweighted SPL due to 
rocket engine noise (Figure 2). Additionally, acoustic monitoring in Ventura County for five SpaceX 
missions with easterly trajectories, engine noise has been below ambient noise levels and thus 
could not be measured.   

NMFS In-Air Acoustic Thresholds 

Pinnipeds are categorized into two functional hearing groups based on their generalized hearing 
sensitivities: (1) otariids and (2) phocids. Within these hearing groups, there is one phocid, the 
Pacific harbor seal, that hauls out in the area that may experience noise as a result of Falcon 
launches in Ventura County. NMFS has established thresholds for in-air impulsive noise for Level 
B harassment (i.e., behavioral disruption and temporary threshold shift [TTS] in hearing 
sensitivity) and for Level A harassment (permanent threshold shifts [PTS] in hearing sensitivity) 
based on species’ audiograms and the results of studies measuring threshold shifts and 
behavioral responses (Table 2; NMFS 2021). For all pinnipeds the Level B harassment threshold 
for behavioral disruption is a sound exposure level (SEL) of 100 decibels (dB). 
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Figure 1.  Sonic boom model results for easterly SpaceX Starlink trajectories showing range of possible boom impact areas and levels, depending 
on meteorological conditions, and mainland harbor seal haulouts (Note: the image is intended to show the array of potential sonic booms; no 

single launch would result in impacts across the entire areas depicted nor at the specific levels depicted). 
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Figure 2.  Modeled rocket engine noise for Falcon 9 launch from SLC-4 using RNOISE.
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NMFS has also established thresholds for in-air non-impulsive noise for Level B harassment 
(behavioral disruption) for pinnipeds Table 3 (NMFS 2021). For harbor seals, the Level B 
harassment threshold (behavioral disruption) for non-impulsive noise is 90 dB root mean square 
(dBrms). The dBrms is the average dB of a noise over a period of time; therefore, substituting dB 
peak SPL is a conservative approach to applying the threshold for Level B harassment. NMFS has 
not established thresholds for Level A harassment resulting from PTS or Level B harassment 
resulting from TTS. However, according to Southall et al. (2019), the most recent study available, 
the lower limit for TTS as a result of in-air non-impulsive noise for phocids is 134 dB SEL, and the 
lower limit for PTS is 154 dB SEL (Table 4).  

Table 2.  Thresholds for in-air impulsive sound effects on pinnipeds. 

Hearing Group 
MMPA Level B Exposure MMPA Level A Exposure 

Behavioral - SEL 
(unweighted) 

TTS - Peak SPL  
(unweighted; re 20 μPa) 

PTS - Peak SPL 
(unweighted; re 20 μPa) 

Otariids 
100 dB re 20 µPa2 sec 

170 dB (132.1 psf) 176 dB (263.6 psf) 

Phocids 155 dB (23.5 psf) 161 dB (46.9 psf) 

Source: NMFS 2021 
SEL = sound exposure level; SPL = sound pressure level; dB = decibels; dB re 20 µPa = decibels related to 20 
micropascals; dB re 20 µPa2sec = decibels related to 20 micropascals squared seconds 

Table 3.  National Marine Fisheries Service current in-air acoustic thresholds for pinnipeds for non-
impulsive noise. 

Criterion Criterion Definition NMFS Threshold 

Level A PTS (injury) None established 

Level B TTS None established 

Level B Behavioral disruption for harbor seals 90 dBrms 

Level B Behavioral disruption for non-harbor seal pinnipeds 100 dBrms 
Source: NMFS 2021 

Table 4.  In-air acoustic thresholds for TTS and PTS for pinnipeds and non-impulsive noise. 

Group Criterion Definition Threshold 

Otariids 
PTS in hearing sensitivity (physical injury) 177 dB SEL 

TTS in hearing sensitivity 157 dB SEL 

Phocids 
PTS in hearing sensitivity (physical injury) 154 dB SEL 

TTS in hearing sensitivity 134 dB SEL 

Source: Southall et al. 2019 
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Analysis of Noise Impacts in the Ventura County Area 

The DAF applied the NMFS thresholds as the best available science to estimate level of take 
resulting from in-air impulsive and non-impulsive noise for harbor seals in Ventura County. During 
missions with easterly trajectories, the received engine noise levels (non-impulsive noise) would 
be substantially less than 90 dBrms, the NMFS threshold for behavioral disturbance for harbor seals 
(Table 3). As discussed above, the modeled 90 dB peak SPL extends to approximately 7.4 miles 
southeast of SLC-4 (Figure 2). Additionally, acoustic monitoring in Ventura County for five SpaceX 
missions with easterly trajectories, engine noise has been below ambient noise levels and thus 
could not be measured.  Therefore, engine noise is substantially below NMFS thresholds for 
behavioral disruption of harbor seals and thus no takes are anticipated at either the Carpinteria 
Harbor Seal Rookery or the Point Mugu Lagoon haulout. 

To analyze the potential for take due to sonic boom (impulsive noise), the sonic boom model 
outputs were compared to harbor seal haulout locations, depicted in Figure 1. Approximately 
39% of missions with easterly trajectories are predicted to impact the Carpinteria Harbor Seal 
Rookery. To estimate the potential levels of these sonic booms, a frequency distribution of 
potential sonic boom levels was constructed by overlaying a 10-km buffer of the rookery onto the 
PCBoom model output described above and as depicted in Figure 1. Of the sonic booms predicted 
to impact within 10 km of the rookery, 88% of the boom levels were predicted to be less than 1.0 
psf, and 98% were predicted to be less than 2.0 psf (Figure 2). The highest predicted level was 3.7 
psf.  

For the Point Mugu Lagoon haulout, approximately 93% of missions with easterly trajectories are 
predicted to impact the site. However, 99.8% of the boom levels were predicted to be less than 
1.0 psf, and 100% were predicted to be less than 1.5 psf (Figure 3). The highest predicted level 
was 1.6 psf. 

Since PCBoom does not generate estimates of noise levels in SEL, recordings of sonic booms from 
VSFB were used to compare sonic boom psf levels to corresponding SEL values. During the SpaceX 
Sarah-1 mission, a 2.57 psf sonic boom was recorded on VSFB which corresponded to a measured 
level of 113.5 dB SEL. For the SpaceX Transporter 8 mission, a 1.07 psf sonic boom was recorded 
on VSFB which had a measured level of 102.3 dB SEL. Therefore, sonic booms of approximately 1 
psf are expected to generally correspond to the NMFS threshold of 100 dB SEL for behavioral 
disruption for harbor seals (Table 2). This is supported by over two decades of pinniped 
monitoring by the DAF on the Northern Channel Islands and Vandenberg Space Force Base (VSFB) 
during sonic booms caused by numerous launches. The DAF has observed that there are generally 
no significant behavioral disruptions caused to pinnipeds by sonic booms less than 1 psf.  
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Figure 3.  Distribution of PCBoom sonic boom modeling results within 10 km of the Carpinteria Harbor 
Seal Rookery, as shown in Figure 1. 

 

Figure 4.  Distribution of PCBoom sonic boom modeling results within 10 km of the Point Mugu Lagoon 
haulout, as shown in Figure 1. 
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Therefore, applying NMFS thresholds for behavioral disruption caused by impulsive noise and 
VSFB pinniped monitoring results, we expect launches with easterly trajectories to result in sonic 
booms that would be at or above 1 psf for 22% of these missions at the Carpinteria Harbor Seal 
Rookery and less than 1% of missions at the Point Mugu Lagoon haulout. From 2019 through 2023 
(excluding 2020 when counts did not occur due to Covid 19), the average number of adults 
present at the Carpinteria Harbor Seal Rookery from January through May was 132, with a high 
of 230 in May 2019 (Carpinteria Seal Watch 2024). The average highest number of pups recorded 
during this time period was 60 per year, with a high of 68 in 2019 (Carpinteria Seal Watch 2024). 
We estimate that approximately 80% of future Falcon 9 missions would have easterly trajectories 
and that 22% of these missions would create a sonic boom greater than 1 psf.  Therefore, 
conservatively, an estimated 2,323 adult Pacific harbor seal takes would occur annually at this 
location. Based on 100 launches per year: 100 missions/year x 80% of missions with easterly 
trajectories x 22% x 132 (average number recorded over a 5-year period) = 2,323 takes.  

For pups, present from January through May, conservatively an estimated 440  takes would occur 
each year. Based on 100 missions per year x 80% of missions with easterly trajectories, divided by 
12 to get monthly average x 5 for the five-month pup season (Jan-May) x 22% x 60 (average 
highest number of pups recorded each year) = 440 takes.  We used the average highest number 
of pups (vice average number) because of the short duration they are considered pups prior to 
weaning. 

At the Point Mugu Lagoon haulout, we conservatively assume 1% of missions with easterly 
trajectories would cause a sonic boom of 1 psf or greater to impact this location. From 2019 
through 2023, the average number of adults present at the Point Mugu Lagoon haulout was 104, 
with a high of 372 in December 2022 (NBVC Point Mugu 2024). The average highest number of 
pups recorded during this time period was 65 per year, with a high of 72 in 2021 (NBVC Point 
Mugu 2024). An estimated 83 adult Pacific harbor seals would be taken annually at this location. 
Based on 100 launches per year: 100 missions/year x 80% of missions with easterly trajectories x 
1% x 104 (average number recorded over a 5-year period) = 83 takes.   

For pups, present from January through May, an estimated 22 would be taken each year. Based 
on 100 missions per year x 80% of missions with easterly trajectories, divided by 12 to get monthly 
average x 5 for the five-month pup season (Jan-May) x 1% x 65 (average highest number of pups 
recorded each year) = 22 takes.  We used the average highest number of pups (vice average 
number) because of the short duration they are considered pups prior to weaning. 

Based on decades of monitoring harbor seal reactions to launch noise, we would expect all or 
some proportion of the seals to react to sonic booms of 1 psf or greater by moving off the haulout 
into the water.  However, monitoring data shows that these responses are short-lived and animals 
begin to return to the haulout within minutes, typically returning to pre-launch numbers usually 
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within 10 to 20 minutes and show no signs of lasting behavioral impacts in the days following the 
launch. 

Permitted Annual Take by Level B harassment 

VSFB’s LOA permits a total of 11,135 Pacific harbor seals to be incidentally taken by Level B 
harassment annually due to launch activities (NMFS 2024). Although this total did not include 
estimates of take at haulouts on the south coast of eastern Santa Barbara, Ventura, and 
northwestern Los Angeles Counties, any increase in annual take by Level B harassment of Pacific 
harbor seals (estimated to be 2,868per year total) would be offset by a reduction in take on San 
Miguel Island.  This is because as the trajectory of the Falcon 9 and resultant sonic boom moves 
more to the east and approaches 140 to 145 degrees the sonic boom no longer overlaps San 
Miguel Island, where there are large numbers of Pacific harbor seals and other pinnipeds. This is 
illustrated in Figures 5 and 6 below. It is therefore unnecessary to increase the number of 
permitted takes by Level B harassment of Pacific harbor seals under the LOA, despite the change 
in geographic area of potential impacts. 
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Figure 5.  Falcon 9 sonic boom footprint during 140-degree trajectory overlapping mainland California, but not overlapping San Miguel Island. 
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Figure 6.  Falcon 9 sonic boom footprint during 154-degree trajectory not overlapping mainland California, some overlap with San Miguel Island. 
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From: Leah Davis - NOAA Federal
To: WHITSITT-ODELL, TIFFANY A CIV USSF SSC 30 CES/CEIEA
Cc: KAISERSATT, SAMANTHA O CIV USSF SSC 30 CES/CEIEA
Subject: Re: [Non-DoD Source] Re: Southeasterly Trajectories Maps and Information
Date: Tuesday, January 7, 2025 8:35:56 AM

Hi Tiffany, 

Following NMFS' review and resolution of NMFS' questions on the Ventura Marine Mammal 
LOA Analysis, NMFS concurs with VSFB's conclusion that any marine mammal take from 
these activities is not likely to exceed the number of authorized takes in the April 2024 LOA. 
Therefore, we agree that modifying the LOA is not warranted at this time. In the event of 
incidental take of marine mammals that exceeds that analyzed in the analysis referenced 
above, VSFB should contact our office immediately to provide notification and to work 
through the necessary steps to ensure MMPA compliance moving forward, which could 
include submitting a request for a modified ITA. It is our practice to support the continuation 
of ongoing activities, contingent upon implementation of agreed-upon avoidance measures, 
while we act on any such request.

Kindly,
Leah

On Fri, Aug 2, 2024 at 3:40 PM WHITSITT-ODELL, TIFFANY A CIV USSF SSC 30 CES/
CEIEA <tiffany.whitsitt-odell@spaceforce.mil> wrote:

Good Afternoon Leah –

Please find attached our analysis depicting impacts to harbor seals due to some of our
easterly launch trajectories creating sonic booms on the mainland of Santa
Barbara/Ventura/Los Angeles Counties. Based on the decades of launch specific monitoring
we have completed, and past coordination with your agency, we are assuming the impacts to
these individuals will be commensurate with what we have seen at other haul outs.

We welcome any questions you may have and a determination if you agree that the shift in
noise impacts and potential take is covered under the existing 2024 LOA.

v/r,

Tiffany

______________________________

Tiffany Whitsitt-Odell

Natural Resources, NH-3, 30 CES/CEIEA











































































http://www.vsfbfalconlauncheis.com/










Draft Environmental Impact Statement 
Falcon Program at VSFB, CA E-17

Resource 
Area/Topic Issue/Concern 

• Request for compensation for property damage.
• Concern that SpaceX would rather pay a fine for a rushed analysis than heed the law.
• Support for the project as people who moved to the area knew that the base was in

existence before they moved.
• Support that national security must outweigh “temporary environmental harm.”
• Concern that SpaceX has too much power and ability to influence analyses.
• Concern that launches will not be able to be reduced in the future.
• Request for public to be made aware of the purpose of each individual launch.
• Concern about conflict of interest between the project proponents and investigators.
• Question whether all launches could occur from SLC-6.
• Question whether “Human Annoyance” can be a metric.
• Question about plans to introduce Starship/Superheavy launches to VSFB.
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