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Addendum to the May 2025 Biological and Conference Assessment for SpaceX 

Starship-Super Heavy Launch and Landing Operations at Launch Complex 39A at 

Kennedy Space Center, Merritt Island, Florida,  

Addressing an Expanded Range of Starship Return to Launch Site Trajectories 

June 12, 2025 

Action 

Background 
On March 20, 2025, the National Aeronautics and Space Administration (NASA) submitted to the United 

States Fish and Wildlife Service (USFWS) the Final Biological and Conference Assessment [BCA] for SpaceX 

Starship-Super Heavy Launch and Landing Operations at Launch Complex-39A at the Kennedy Space Center 

[KSC], Merritt Island, Florida (Fish and Wildlife Service [FWS] Log Number 2024-0058364) (NASA, 2025a). On 

May 1, 2025, NASA submitted the Revised Final Biological and Conference Assessment for SpaceX Starship-

Super Heavy Launch and Landing Operations at Launch Complex-39A at the Kennedy Space Center, Merritt 

Island, Florida to the USFWS to address the addition of a Starship Atlantic Ocean contingency landing area 

and items in the Request for Additional Information received from the USFWS on April 11, 2025; this revised 

BCA is hereafter referred to as the Starship-Super Heavy LC-39A Revised BCA (NASA, 2025b). In this 

Addendum to the May 2025 Biological and Conference Assessment for SpaceX Starship-Super Heavy Launch 

and Landing Operations at Launch Complex 39A at Kennedy Space Center, Merritt Island, Florida, comparisons 

to previous analyses refer exclusively to the Starship-Super Heavy LC-39A Revised BCA, as it superseded the 

original BCA submitted on March 20, 2025. The Starship-Super Heavy LC-39A Revised BCA and this addendum 

support Endangered Species Act Section 7 interagency consultation between the USFWS and NASA.  

The Starship-Super Heavy LC-39A Revised BCA evaluated the effects to Endangered Species Act-listed species 

and critical habitat (designated and proposed) under USFWS jurisdiction caused by operation of the 

Starship-Super Heavy at LC-39A at KSC. The Proposed Action included infrastructure construction, static fire 

tests, launches, landings, and daily operations at LC-39A; transport of supplies, personnel, and launch vehicles 

to LC-39A; expenditure of vehicles and components in the ocean; landings on droneships in the ocean; and 

transport of supplies and vehicles via barge. SpaceX must obtain a vehicle operator license from the Federal 

Aviation Administration (FAA) for Starship-Super Heavy launch and landing operations at LC-39A. The FAA 

action is the issuance of the vehicle operator license and subsequent renewals or modifications that are 

within the scope of this BCA and addendum. 

Update to Action 
In June 2025, NASA developed this addendum to the Starship-Super Heavy LC-39A Revised BCA to evaluate 

an expanded range of Starship return to launch site (RTLS) trajectories (Figure 1). This addendum also updates 

the Action Area map, clarifies the range of trajectories for launches and Super Heavy RTLS landings, and makes 

corrections to select portions of the Starship-Super Heavy LC-39A Revised BCA (NASA, 2025b). 
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Figure 1. Range of RTLS Landing Trajectories for Starship and Super Heavy 
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Range of Starship RTLS Trajectories and Sonic Boom Footprints 

Ground areas affected by sonic booms differ widely depending on the trajectory being followed, reflecting 

widely varying locations and headings of the supersonic portions of these trajectories. However, landing 

trajectory altitude, speed, and distance profiles are similar regardless of the horizontal flight path being 

followed, resulting in the size and shape of the sonic boom footprint also being similar for various inbound 

routings. In the Starship-Super Heavy LC-39A Revised BCA, the only proposed trajectory for Starship RTLS 

landings was the nominal heading. Figure 2 depicts the modeled sonic boom overpressure contours 

calculated for the Starship RTLS nominal trajectory. This addendum additionally examines effects associated 

with an expanded range of Starship RTLS landing trajectories (153 to 320 degrees).  

For the purposes of analysis, the sonic boom footprints for launches on various trajectories are assumed to 

differ only in orientation relative to the landing pad. To reflect the entire Action Area for Starship RTLS landing 

overpressures exceeding 1 pound per square foot (psf), the modeled 1-psf contour for a Starship RTLS landing 

on the nominal heading was rotated clockwise and counterclockwise to 153- and 320-degree headings, 

respectively, using LC-39A as the pivot point. This is reflected in Figure 3. To evaluate potential sonic boom 

effects associated with the expanded range of Starship landing trajectories, a map of overpressure zones was 

created by rotating the 1-, 1.25-, 1.5-, and to 1.7-psf contours for Starship RTLS landings on the nominal 

heading clockwise and counterclockwise to 153- and 320-degree headings, respectively. This is reflected in 

Figure 2. These zones of overpressures from 1 psf to 1.7 psf would vary based upon the approach trajectory 

of the Starship.  

Range of Super Heavy RTLS Trajectories and Sonic Boom Footprints 

The Proposed Action in the Starship-Super Heavy LC-39A Revised BCA included Super Heavy RTLS trajectories 

from 40 to 115 degrees, with sonic boom modeling conducted for Super Heavy landings at nominal, 

40-degree, and 115-degree trajectories. To reflect the entire Action Area for Super Heavy RTLS landing 

overpressures exceeding 1 psf, the 1-psf footprints for each of the three modeled headings (40 degrees, 

nominal, and 115 degrees) were connected as follows: the modeled 40-degree and 115-degree 1-psf 

footprints were rotated clockwise and counterclockwise, respectively, toward the nominal heading footprint, 

using LC-39A as the pivot point. This is reflected in Figure 3. The creation of overpressure zones was not 

necessary for Super Heavy landings since exact modeling results for the various psf levels at the outer 

extremes (40- and 115-degree headings) and the nominal heading were already available and used in 

calculations for Florida scrub-jays, southeastern beach mice, and sea turtles in Sections 5.3.5, 5.3.15, and 

5.3.20, respectively, of the Starship-Super Heavy LC-39A Revised BCA (see Table 5-6, Table 5-10, and 

Table 5-13 in the Starship-Super Heavy LC-39A Revised BCA).  

Range of Launch Trajectories and Sonic Boom Footprints 

The Proposed Action in the Starship-Super Heavy LC-39A Revised BCA included launch trajectories from 40 to 

115 degrees, but sonic boom modeling was only conducted for launches at the nominal trajectory. To reflect 

the entire Action Area for launch overpressures exceeding 1 psf, the modeled 1-psf footprint for launches on 

the nominal heading was rotated clockwise to the 115-degree heading and counterclockwise to the 

40-degree heading, using LC-39A as the pivot point. This is reflected in Figure 3. None of the trajectories within 

the permitted range for launches (40 to 115 degrees) would result in sonic boom overpressures in excess of 

1 psf on land, so the creation of launch overpressure zones was not necessary, and no new analyses were 

conducted for launches in this addendum.  
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Figure 2. Notional Starship RTLS Approach Trajectories and Sonic Boom Overpressure Zones 
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Figure 3. LC-39A and Surrounding Area: Original and Updated Combined 1 psf/100 dB ASEL Contour for 
the Proposed Action 
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Noise, Plume, and Light Extent 

As discussed in the Starship-Super Heavy LC-39A Revised BCA, both launch and landing propulsion noise 

levels (e.g., A-weighted sound exposure level [ASEL]) would be highest when the vehicle is nearly vertical; 

this occurs during the initial portion of a launch when the vehicle is close to the ground and climbing or 

during the final portion of a landing when the vehicle is descending along a nearly vertical flight path. 

Propulsion noise levels are affected primarily by distance to the launch pad and whether the noise 

propagates over land or water.  

The heading of a launch or landing has minimal effect on the propulsion ASEL noise levels. Thus, in the 

Starship-Super Heavy LC-39A Revised BCA, the ASEL noise contours for launches (Figure 5-3), Super Heavy 

RTLS landings (Figure 5-6), and Starship RTLS landings (Figure 5-7) on their respective nominal trajectories 

are considered representative of ASEL noise contours for the full range of permitted trajectories for 

launches, Super Heavy landings, and Starship landings, respectively. Therefore, propulsion ASEL noise is 

not discussed further in this addendum. 

Additionally, variations in launch and Super Heavy and Starship RTLS landing trajectories would have a 

minimal effect on plume size and light extent due to the vertical nature of these events. The launch and 

landing plume areas in Figure 2-1 of the Starship-Super Heavy LC-39A Revised BCA are considered 

representative for all permitted launch and Super Heavy and Starship RTLS landing trajectories, 

respectively. Therefore, plume size and light extent are not discussed further in this addendum. 

Summary 

Table 1 summarizes and compares the range of trajectories and related consequences. Figure 3 shows the 

original Action Area for LC-39A and the surrounding area, as well as the updated Action Area reflecting 

the entirety of the area around LC-39A affected by the combined 1 psf/100 decibel (dB) ASEL (or 

sometimes denoted as “dBA SEL”) contour associated with static fire tests, launches (40- to 115-degree 

trajectories), Super Heavy RTLS landings (40- to 115-degree trajectories), and Starship RTLS landings (153- 

to 320-degree trajectories).  

Table 1. Summary and Comparison of Range of Trajectories and Related Consequences 

Activity 
Starship-Super Heavy 
LC-39A Revised BCA  

(May 1, 2025) 

BCA Addendum 
(June 12, 2025) 

Comparison of Consequences 

Starship 

RTLS 

Proposed Action 

includes only nominal 

trajectory. 

Proposed Action 

includes expanded 

range of Starship 

RTLS trajectories 

(153 to 320 

degrees). 

Map of Area around LC-39A Affected by 1 

psf/100 dB ASEL: Added 1-psf footprints 

associated with continuously variable Starship 

approaches ranging from 153 to 320 degrees 

Analysis: Additionally examined areas affected 

by new Starship approach trajectories 

Super Heavy 

RTLS 

Proposed Action 

includes trajectories 

ranging from 40 to 

115 degrees.  

No change. 

Map of Area around LC-39A Affected by 1 

psf/100 dB ASEL: Corrected map to show 1-psf 

footprints associated with continuously 

variable Super Heavy approaches ranging from 

40 to 115 degrees 
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Table 1. Summary and Comparison of Range of Trajectories and Related Consequences 

Activity 
Starship-Super Heavy 
LC-39A Revised BCA  

(May 1, 2025) 

BCA Addendum 
(June 12, 2025) 

Comparison of Consequences 

Launches 

Proposed Action 

includes trajectories 

ranging from 40 to 

115 degrees. 

No change. 

Map of Area around LC-39A Affected by 1 

psf/100 dB ASEL: Corrected map to show 1-psf 

footprints associated with continuously 

variable launch trajectories ranging from 40 to 

115 degrees 

Notes: ASEL = A-weighted sound exposure level; BCA = Biological and Conference Assessment; dB = decibel(s); LC= Launch 
Complex; psf = pounds per square foot; RTLS = return to launch site. 

 

Considered Species and Critical Habitat Areas 

Official Species List and Effect Determinations Summary  

The species and critical habitats previously considered in the Starship-Super Heavy LC-39A Revised BCA 

are listed in Table 2. For this addendum, NASA requested a new official species list on June 4, 2025, from 

the USFWS Information for Planning and Conservation (IPaC) database for the updated Action Area 

around LC-39A, which includes the areas affected by up to 1 psf and/or 100 dB ASEL from static fire tests, 

launches, and RTLS landings for Starships and Super Heavy boosters as shown in Figure 3. The official 

species list for the addendum identified the same species and critical habitats as the Starship-Super Heavy 

LC-39A Revised BCA, with the addition of the Kemp’s ridley sea turtle (Lepidochelys kempii)  

(Attachment 1). Although not in the original IPaC list, the Kemp’s ridley sea turtle was analyzed in the 

Starship-Super Heavy LC-39A Revised BCA. This addendum does not include any changes to Starship 

contingency ocean landings or to other landings in the Atlantic, Pacific, and Indian Oceans, so no other 

new IPaC reports were run. However, for completeness, all species considered in the Starship-Super Heavy 

LC-39A BCA are listed in Table 2. The analyses and rationale for the addendum effect determinations are 

provided in the following sections. 

Table 2. Species and Critical Habitats: Effect Determinations 

Species or Critical Habitat Area 
Endangered 
Species Act 

Status 

June 2025 Addendum: 
Expanded Range of 

Starship RTLS 
Trajectories 

May 2025 Starship-
Super Heavy LC-39A 

Revised BCA: 
Construction and 
Original Mission 

Profile with 
Contingency 

Landings 

Updated Overall 
Effect Determination: 

Construction and 
Updated Mission 

Profile  
(with Contingency 

Landings and Range 
of Starship RTLS 

Trajectories) 

Birds 

Audubon’s crested caracara  

(Caracara plancus audubonii) 

[Florida DPS] 

Threatened Not Likely to Adversely Affect 

Band-rumped storm-petrel 

(Hydrobates castro)  

[Hawaii DPS] 

Endangered Not Present1 Not Likely to Adversely Affect  
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Table 2. Species and Critical Habitats: Effect Determinations 

Species or Critical Habitat Area 
Endangered 
Species Act 

Status 

June 2025 Addendum: 
Expanded Range of 

Starship RTLS 
Trajectories 

May 2025 Starship-
Super Heavy LC-39A 

Revised BCA: 
Construction and 
Original Mission 

Profile with 
Contingency 

Landings 

Updated Overall 
Effect Determination: 

Construction and 
Updated Mission 

Profile  
(with Contingency 

Landings and Range 
of Starship RTLS 

Trajectories) 

Bermuda petrel  

(Pterodroma cahow) 
Endangered Not Present1 Not Likely to Adversely Affect  

Black-capped petrel 

(Pterodroma hasitata) 
Endangered Not Likely to Adversely Affect 

Eastern black rail  

(Laterallus jamaicensis 

jamaicensis) 

Threatened Not Likely to Adversely Affect  

Everglade snail kite  

(Rostrhamus sociabilis 

plumbeus) 

Endangered Not Likely to Adversely Affect  

Florida grasshopper sparrow 

(Ammodramus savannarum 

floridanus) 

Endangered Not Present1 Not Likely to Adversely Affect  

Florida scrub-jay  

(Aphelocoma coerulescens) 
Threatened 

Insignificant effects - 

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Hawaiian petrel  

(Pterodroma sandwhichensis) 
Endangered Not Present1 Not Likely to Adversely Affect  

Newell’s shearwater  

(Puffinus newelli) 
Threatened Not Present1 Not Likely to Adversely Affect  

Piping plover  

(Charadrius melodus) 
Threatened Not Likely to Adversely Affect 

Red-cockaded woodpecker 

(Dryobates borealis) 
Threatened Not Likely to Adversely Affect 

Roseate tern  

(Sterna dougallii dougallii) 
Endangered Not Present1 Not Likely to Adversely Affect  

Rufa red knot  

(Calidris canutus rufa)  
Threatened Not Likely to Adversely Affect 

Short-tailed albatross  

(Phoebastria albatross) 
Endangered Not Present1 Not Likely to Adversely Affect  

Whooping crane  

(Grus americana) 

Threatened 

(NEP) 
No Effect 

Wood stork  

(Mycteria americana) 

Threatened  

(delisting 

proposed) 

Not Likely to Adversely Affect 

Crustaceans 

Black Creek crayfish  

(Procambarus pictus)  

Proposed 

Endangered 
Not Present1 Not Likely to Adversely Affect  

Insects  

Monarch butterfly  

(Danaus plexippus) 

Proposed 

Threatened 
Not Likely to Jeopardize 
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Table 2. Species and Critical Habitats: Effect Determinations 

Species or Critical Habitat Area 
Endangered 
Species Act 

Status 

June 2025 Addendum: 
Expanded Range of 

Starship RTLS 
Trajectories 

May 2025 Starship-
Super Heavy LC-39A 

Revised BCA: 
Construction and 
Original Mission 

Profile with 
Contingency 

Landings 

Updated Overall 
Effect Determination: 

Construction and 
Updated Mission 

Profile  
(with Contingency 

Landings and Range 
of Starship RTLS 

Trajectories) 

Mammals 

Anastasia Island beach mouse 

(Peromyscus polionotus 

phasma) 

Endangered Not Present1 Not Likely to Adversely Affect  

Florida bonneted bat  

(Eumops floridanus) 
Endangered Not Present1 Not Likely to Adversely Affect  

Florida panther  

(Puma [= Felis] concolor coryi) 
Endangered No Effect 

Puma  

(Puma [= Felis] concolor, all 

subspecies except coryi) 

Threatened 

(S/A) 
No Effect 

Southeastern beach mouse 

(Peromyscus polionotus 

niveiventris) 

Threatened 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Tricolored bat  

(Perimyotis sublavus) 

Proposed 

Endangered 
Not Likely to Jeopardize 

West Indian manatee  

(Trichechus manatus)  
Threatened Not Likely to Adversely Affect 

Reptiles 

American alligator  

(Alligator mississippiensis) 

Threatened 

(S/A) 
No Effect 

American crocodile 

(Crocodylus acutus) 
Threatened No Effect 

Atlantic salt marsh snake  

(Nerodia clarkia taeniata) 
Threatened Not Likely to Adversely Affect 

Eastern indigo snake  

(Drymarchon couperi) 
Threatened 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Green sea turtle  

(Chelonia mydas)  

[North Atlantic Ocean DPS] 

Threatened 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Hawksbill sea turtle  

(Eretmochelys imbricata) 
Endangered 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Kemp’s ridley sea turtle 

(Lepidochelys kempii) 
Endangered 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Leatherback sea turtle 

(Dermochelys coriacea) 
Endangered 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 
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Table 2. Species and Critical Habitats: Effect Determinations 

Species or Critical Habitat Area 
Endangered 
Species Act 

Status 

June 2025 Addendum: 
Expanded Range of 

Starship RTLS 
Trajectories 

May 2025 Starship-
Super Heavy LC-39A 

Revised BCA: 
Construction and 
Original Mission 

Profile with 
Contingency 

Landings 

Updated Overall 
Effect Determination: 

Construction and 
Updated Mission 

Profile  
(with Contingency 

Landings and Range 
of Starship RTLS 

Trajectories) 

Loggerhead sea turtle  

(Caretta caretta) [Northwest 

Atlantic Ocean DPS]  

Threatened 

Insignificant effects -

Not Likely to 

Adversely Affect 

Likely to Adversely Affect 

Critical Habitat 

Piping plover Final Not Present1 Not Likely to Adversely Affect  

Rufa red knot Proposed No Effect 

Florida bonneted bat Final Not Present1 Not Likely to Adversely Affect  

West Indian manatee 
Final and 

Proposed 
No Effect 

Green sea turtle Proposed No Destruction or Adverse Modification 

Loggerhead sea turtle Final 
Not Likely to 

Adversely Affect 
Likely to Adversely Affect 

Plants 

Plants  

(Starship-Super Heavy LC-39A 

Revised BCA provides full list of 

IPaC plants) 

Threatened, 

Endangered 
No Effect 

Notes: ASEL = A-weighted sound exposure level; BCA = Biological and Conference Assessment; dB = decibels; DPS = Distinct 
Population Segment; LC = Launch Complex; IPaC = Information for Planning and Consultation; NEP = non-essential experimental 
population; psf = pounds per square foot; RTLS = return to launch site; S/A = Similarity of Appearance; USFWS = United States 
Fish and Wildlife Service.  

1. Species labeled as Not Present were not identified in the official species list obtained from the USFWS IPaC system on June 4, 2025, 
for the updated 1 psf/100 dB ASEL contour, which includes the expanded range of trajectories. 

No Effect Determinations 

The following species and critical habitats were not present on the updated IPaC list run for this addendum 

and are not expected to occur within the updated Action Area for the 1 psf/100 dB ASEL contour: 

band-rumped storm-petrel, Bermuda petrel, Hawaiian petrel, Newell’s shearwater, roseate tern, 

short-tailed albatross, Black Creek crayfish, Florida grasshopper sparrow, Anastasia Island beach mouse, 

Florida bonneted bat, Florida bonneted bat critical habitat, and piping plover critical habitat (see Table 2 

and Attachment 1). Therefore, the expanded range of trajectories would have no effect on them, and 

their overall effect determinations remain the same as those listed in the Starship-Super Heavy LC-39A 

Revised BCA. 

Although identified in the updated IPaC list as potentially occurring within the updated Action Area for 

the 1 psf/100 dB ASEL contour, there have been no changes in listing status for the following species and 

the updated range of trajectories would have no effect on them: whooping crane, puma, Florida panther, 

American alligator, American crocodile, rufa red knot proposed critical habitat, and West Indian manatee 
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critical habitat (proposed and designated) (see Table 2 and Attachment 1). Thus, the overall 

determinations for these animal species and critical habitats remain the same as those listed in the 

Starship-Super Heavy LC-39A Revised BCA (i.e., No Effect). The effect determination for all listed plants 

identified in the IPaC reports also remains as No Effect. 

Species Assessments 

Commonalities Across Species 

Environmental Baseline 

Since the completion of the Starship-Super Heavy LC-39A Revised BCA on May 1, 2025, there has been no 

change in the listing status of any of the species considered in the BCA, and there have been no new 

USFWS assessments, reviews, recovery plans, Federal Register publications, or published updates in the 

literature regarding the distribution, habitat needs, or biology of any of these species. 

Effects of the Action 

The types and spatial extents of relevant effects are based on the analyses in the Starship-Super Heavy 

LC-39A Revised BCA; they have been updated where appropriate with new information. Potential effects 

from plumes, light, and noise were adequately addressed by analyses conducted in the Starship-Super 

Heavy LC-39A Revised BCA, as summarized previously in the Update to Action section. The  

Species Assessments section focuses on potential effects on federally listed species and proposed and 

designated critical habitat from sonic boom overpressures associated with the expanded range of Starship 

landing trajectories.  

Overpressures associated with the expanded range of Starship RTLS trajectories would affect additional 

portions of the Atlantic Ocean; KSC; Merritt Island National Wildlife Refuge (MINWR); Canaveral National 

Seashore (CANA); Cape Canaveral Space Force Station (CCSFS); and Brevard, Volusia, Seminole, Orange, 

and Osceola Counties compared to the areas affected by the Starship nominal approach that was modeled 

and analyzed in the Starship-Super Heavy LC-39A Revised BCA (Figure 2). However, the highest 

overpressures of 1.7 psf are expected to be limited to the Atlantic Ocean (Figure 2). While there would be 

an increase in the area affected by sonic booms from Starship RTLS landings, there would be fewer 

exposures in any one area due to the range of trajectories. At a predicted maximum of 1.7 psf, the sonic 

booms generated by Starship landings would be much less intense than booms generated by Super Heavy 

booster landings (up to over 20 psf).  

Cumulative Effects 

No projects were identified that meet the criteria of being both reasonably foreseeable and exclusively a 

State or private activity that did not require any type of Federal permit. Therefore, according to the 

definition of cumulative effects in 50 Code of Federal Regulations §402.02, there would be no cumulative 

effects to the Florida scrub-jay, southeastern beach mouse, eastern indigo snake, or any sea turtle species 

within the Action Area beyond those analyzed in the Starship-Super Heavy LC-39A Revised BCA and this 

addendum. 
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Audubon’s Crested Caracara, Black-Capped Petrel, Eastern Black 
Rail, Everglade Snail Kite, Red-Cockaded Woodpecker, and Wood 
Stork 

The expanded range of Starship RTLS trajectories would expose additional areas to sonic booms of up 

to 1.7 psf where these bird species may occur. As discussed in the Starship-Super Heavy LC-39A Revised 

BCA, such events may cause temporary disturbance and stress due to interrupted foraging, roosting, 

or breeding. Breeding activity has not been documented in the Action Area for the caracara, black rail, 

Everglade snail kite, or red-cockaded woodpecker, and no wood stork colonies are present within the 

Action Area. It is unknown how various overpressure levels may affect the hearing ability of these bird 

species, but NASA expects that any individuals in the vicinity would exhibit a startle response  

(e.g., take flight), returning to normal behavior shortly thereafter. The effort required for a disturbed 

bird to fly to another area to forage or rest would be minimal, and any effects associated with dispersal 

are expected to be insignificant.  

Although individuals present at the time of a landing could be disturbed by the sonic boom depending 

on their proximity, any temporary alterations in feeding and sheltering would not significantly disrupt 

normal behavioral patterns. Overall effects to the crested caracara, black-capped petrel, eastern black 

rail, Everglade snail kite, red-cockaded woodpecker, and wood stork from the Proposed Action would 

be considered insignificant. Thus, NASA has made the determination of may affect, not likely to 

adversely affect, for the Proposed Action and the overall Proposed Action (as described in the 

Starship-Super Heavy LC-39A Revised BCA) with respect to the crested caracara, black-capped petrel, 

eastern black rail, Everglade snail kite, red-cockaded woodpecker, and wood stork. 

Florida Scrub-Jay 

The overpressures associated with the expanded range of Starship RTLS trajectories would affect small 

additional portions of Brevard, Volusia, Seminole, Orange, and Osceola Counties where Florida 

scrub-jays may occur. The Florida scrub-jay has been documented nesting, foraging, and roosting 

within the Action Area, with core habitat located 1.3 miles from the landing pad at LC-39A. As discussed 

in the Starship-Super Heavy LC-39A Revised BCA, sonic booms may startle birds, potentially resulting 

in interruption of foraging, breeding, nesting, or roosting, or could cause a Florida scrub-jay to flush 

from the nest, leaving eggs or young vulnerable to predation or dehydration. In some cases, adults 

may damage eggs during their startle response. Individuals that flush from a protected or concealed 

area may be more vulnerable to predation. However, Florida scrub-jays in these areas likely already 

experience low-level overpressures from other landings at KSC and CCSFS. With the use of varied 

trajectories, there would be fewer exposures in any one area, and overpressures greater than 1.7 psf 

would not be expected to reach land. Effects from Starship landing sonic booms are expected to be 

insignificant.  

Table 5-6 in the Starship-Super Heavy LC-39A Revised BCA presented the acres of core Florida scrub-jay 

habitat at KSC, MINWR, CANA, and CCSFS exposed to sonic boom overpressures associated with 

Starship RTLS landings at the nominal heading; this was the only trajectory modeled for Starship RTLS 
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landings. With the expansion of the range of Starship RTLS landings, additional analyses were 

conducted for the acres of core habitat within the predicted overpressure contours for Starship RTLS 

landings at the outermost trajectories of 153 degrees and 320 degrees. Table 3 now includes the acres 

of core Florida scrub-jay habitat exposed to Starship landing overpressures for each of the three 

approach trajectories. Using the Starship landing at 320 degrees as the representative trajectory, up 

to 29,609 acres of core Florida scrub-jay habitat at KSC, MINWR, CANA, and CCSFS may be exposed to 

overpressures of 1 to 1.7 psf. 

Table 3. Updated Florida Scrub-Jay Core Habitat at KSC, MINWR, CANA, and CCSFS Exposed to 
Greater than 1 psf Overpressure from the Proposed Action at LC-39A 

Events at LC-39A 
Acres affected1 

1-2 psf 2-4 psf 4-6 psf 6-10 psf 10-20 psf >20 psf 

Starship-Super Heavy 

launch 
Sonic boom over the Atlantic Ocean does not affect land. 

Starship static fire test 
No sonic boom occurs. 

Super Heavy static fire test 

Super Heavy landing: 40 

degrees 
21 2,420 7,304 8,303 4,519 167 

Super Heavy landing: 

nominal 
0 1,220 7,562 10,342 2,761 94 

Super Heavy landing: 115 

degrees 
0 24 6,437 9,927 5,461 131 

Starship landing: 153 

degrees 
27,387 0 0 0 0 0 

Starship landing: nominal 23,954 0 0 0 0 0 

Starship landing: 320 

degrees 
29,609 0 0 0 0 0 

Notes: > = greater than; BCA = Biological and Conference Assessment; CANA = Canaveral National Seashore; CCSFS = Cape 
Canaveral Space Force Station; KSC = Kennedy Space Center; LC = Launch Complex; MINWR = Merritt Island National 
Wildlife Refuge; psf = pounds per square foot. 

1. Data for Florida scrub-jay core habitat outside of KSC, MINWR, CANA, and CCSFS were not available at the time of BCA 
development. 

 

Figure 4 shows the notional Starship RTLS sonic boom overpressure zone in relation to core Florida 

scrub-jay habitat at KSC, MINWR, CANA, and CCSFS. Individuals present at the time of landings could 

be disturbed by sonic booms depending on their proximity, with potential for alterations in breeding, 

feeding, and sheltering. Such disturbance from low overpressure sonic booms is not reasonably certain 

to cause a substantial reduction in the fitness of individual Florida scrub-jays on a daily or annual basis, 

and effects are considered insignificant. Thus, NASA has made the determination of may affect, not 

likely to adversely affect, for the Florida scrub-jay for Starship RTLS landing sonic booms. For the 

overall Proposed Action, NASA maintains the determination of may affect, likely to adversely affect, 

for the Florida scrub-jay, as described in the Starship-Super Heavy LC-39A Revised BCA.  
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Figure 4. Florida Scrub-Jay Core Habitat in Relation to Notional Starship RTLS Sonic Boom  
Overpressure Zones  
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Piping Plover and Rufa Red Knot 

The expanded range of Starship RTLS approaches would expose additional areas to sonic booms of up to 

1.7 psf where piping plovers and red knots are known to overwinter; these species do not breed within 

the Action Area. As discussed in the previous section for crested caracaras and other bird species, such 

events may cause temporary disturbance and stress due to interrupted foraging and roosting. It is 

unknown how various overpressure levels may affect their hearing ability, but NASA expects that any 

individuals in the vicinity would exhibit a startle response, returning to normal behavior shortly thereafter. 

The effort required for a disturbed bird to fly to another area to forage or rest would be minimal, and any 

effects associated with dispersal are expected to be insignificant.  

Overwintering red knots and the occasional piping plover have been documented in the Action Area. 

Although individuals present at the time of a landing could be disturbed by the sonic boom depending on 

their proximity, any temporary alterations in feeding and sheltering would not significantly disrupt normal 

behavioral patterns. Overall effects to the red knot and piping plover from the Proposed Action would be 

considered insignificant. Thus, NASA has made the determination of may affect, not likely to adversely 

affect, for Starship RTLS landing sonic booms and for the overall Proposed Action (as described in the 

Starship-Super Heavy LC-39A Revised BCA) with respect to the piping plover and rufa red knot.  

Monarch Butterfly 

The monarch butterfly is present within the Action Area and may be exposed to sonic booms from 

landings. The potential effects to butterflies from sonic booms are unknown, but activity in their proximity 

may cause them to move to other areas for feeding, breeding, or sheltering. Such movements would not 

significantly disrupt normal monarch behavioral patterns. Overall effects to monarch butterflies from the 

Proposed Action would be considered insignificant. NASA has made the determination of not likely to 

jeopardize for Starship landings and the overall Proposed Action (as described in the Starship-Super 

Heavy LC-39A Revised BCA) with respect to the proposed monarch butterfly.  

Southeastern Beach Mouse 

The southeastern beach mouse has been documented within the Action Area, and the overpressures 

associated with the expanded range of Starship RTLS trajectories (less than 1.7 psf) would affect small 

additional portions of Brevard and Volusia Counties with potential beach mouse habitat. As discussed in 

the Starship-Super Heavy LC-39A Revised BCA, sonic booms associated with landings may disturb 

southeastern beach mice, and in some cases may make them more vulnerable to predation. Although 

retreat to their burrows may reduce exposure to sonic booms, such retreat may reduce breeding success, 

foraging efficiency, and rest and feeding time, particularly when the disturbances are at night, since the 

southeastern beach mouse is nocturnal. However, southeastern beach mice in these areas likely already 

experience low-level overpressures from other landings at KSC and CCSFS. With the use of varied Starship 

landing trajectories, there would be fewer exposures in any one area, and overpressures greater than 

1.7 psf from Starship landings would not be expected to reach land. Effects from Starship landing sonic 

booms are expected to be insignificant.  

Table 5-10 in the Starship-Super Heavy LC-39A Revised BCA presented the acres of potential southeastern 

beach mouse habitat at KSC, MINWR, CANA, and CCSFS exposed to sonic boom overpressures associated 
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with Starship RTLS landings at the nominal heading; this was the only trajectory modeled for Starship RTLS 

landings. With the expansion of the range of Starship RTLS landings, additional analyses were conducted 

for the acres of potential habitat within the overpressure contours for Starship RTLS landings at the 

outermost trajectories of 153 degrees and 320 degrees. Table 4 now includes the acres of potential 

southeastern beach mouse habitat exposed to Starship landing overpressures for each of the three 

approach trajectories. Figure 5 shows the notional Starship RTLS sonic boom overpressure zone in relation 

to southeastern beach mouse potential habitat at KSC, MINWR, CANA, and CCSFS.  

Table 4. Updated Southeastern Beach Mouse Potential Habitat at KSC, MINWR, CANA, and CCSFS 
Exposed to Greater than 1 psf Overpressure from the Proposed Action at LC-39A 

Events at LC-39A 
Acres affected1 

1-2 psf 2-4 psf 4-6 psf 6-10 psf 10-20 psf >20 psf 

Starship-Super Heavy launch Sonic boom over the Atlantic Ocean does not affect land 

Starship static fire test 
No sonic boom occurs. 

Super Heavy static fire test 

Super Heavy landing: 40 

degrees 
5 1,728 8,098 4,868 870 100 

Super Heavy landing: nominal 6 236 9,036 5,423 733 82 

Super Heavy landing: 115 

degrees 
76 325 6,843 6,948 1,244 137 

Starship landing: 153 degrees 15,827 0 0 0 0 0 

Starship landing: nominal 15,655 0 0 0 0 0 

Starship landing: 320 degrees 14,851 0 0 0 0 0 

Notes: > = greater than; BCA = Biological and Conference Assessment; CANA = Canaveral National Seashore; CCSFS = Cape 
Canaveral Space Force Station; KSC = Kennedy Space Center; LC = Launch Complex; MINWR = Merritt Island National 
Wildlife Refuge; psf = pounds per square foot. 

1. Data for potential southeastern beach mouse habitat outside of KSC, MINWR, CANA, and CCSFS were not available at the 
time of BCA development. 

 

Table 5-11 in the Starship-Super Heavy LC-39A Revised BCA presented estimated numbers of southeastern 

beach mice at KSC, MINWR, CANA, and CCSFS potentially exposed to greater than 1 psf and/or 100 dB 

ASEL from the Proposed Action, using density estimates of 1.2 to 3.6 mice per acre in inland and beach 

habitats, respectively. For the estimated 15,655 acres affected by a Starship RTLS landing at a nominal 

heading, it was estimated in the Starship-Super Heavy LC-39A Revised BCA that 18,786 to 56,358 beach 

mice would potentially be exposed to between 1 psf and 1.7 psf per event. Per Table 4, a Starship RTLS at 

the 153-degree trajectory may expose an additional 172 acres of potential beach mouse habitat; thus, this 

trajectory should be used as the representative trajectory for Starship RTLS landings. Resulting 

calculations produce a new estimate of 18,992 to 56,977 beach mice potentially exposed to between 1 psf 

and 1.7 psf per Starship RTLS landing.  

Individuals present at the time of landings could be disturbed by sonic booms depending on their 

proximity, with potential for alterations in breeding, feeding, and sheltering. However, such disturbance 

from low overpressure sonic booms is not reasonably certain to cause a substantial reduction in the fitness 

of individual southeastern beach mice on a daily or annual basis, and effects are considered insignificant. 

Thus, NASA has made the determination of may affect, not likely to adversely affect, for Starship landing 

sonic booms. For the overall Proposed Action, NASA maintains the determination of may affect, likely to 

adversely affect, with respect to the southeastern beach mouse, as described in the Starship-Super 

Heavy LC-39A Revised BCA.  
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Figure 5. Southeastern Beach Mouse Potential Habitat in Relation to Notional Starship RTLS Sonic Boom 
Overpressure Zones  
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Tricolored Bat 

The tricolored bat is present within the Action Area. It is unknown how various overpressure levels may 

affect the echolocation ability of bats. Individuals present at the time of landings could be disturbed by 

sonic booms depending on their proximity, with temporary interruptions in feeding, breeding, and 

sheltering. However, the effort required for a disturbed bat to fly to another area to forage or rest would 

be minimal, and any effects associated with such dispersal are expected to be insignificant. Thus, NASA 

has made the determination of not likely to jeopardize for Starship landings and the overall Proposed 

Action (as described in the Starship-Super Heavy LC-39A Revised BCA) with respect to the proposed 

endangered tricolored bat.  

West Indian Manatee 

As discussed in the Starship-Super Heavy LC-39A Revised BCA, sonic boom harassment risk for submerged 

marine mammals is associated with an overpressure level substantially greater than levels that would be 

produced during Starship landings, so potential overpressure effects would be limited to animals at and 

very near the water surface. Manatees are known to occur within the Action Area, but the potential for 

an individual animal to be at the surface while a landing occurs would be low. Although individuals present 

at the time of landings could be disturbed by sonic booms depending on their proximity, any temporary 

alterations in feeding, breeding, and sheltering would be minor and insignificant. Thus, NASA has made 

the determination of may affect, not likely to adversely affect, for Starship landings and the overall 

Proposed Action (as described in the Starship-Super Heavy LC-39A Revised BCA) with respect to the 

West Indian manatee. 

Atlantic Salt Marsh Snake 

The Atlantic salt marsh snake may occur within a small portion of the area affected by up to 1.25 psf from 

Starship landing trajectories from the north. Any exposed individuals may temporarily alter feeding, 

breeding, or sheltering, but at this low psf level, sonic boom effects would be minor and insignificant. 

Thus, NASA has made the determination of may affect, not likely to adversely affect, for Starship landings 

and the overall Proposed Action (as described in the Starship-Super Heavy LC-39A Revised BCA) with 

respect to the Atlantic salt marsh snake. 

Eastern Indigo Snake  

Indigo snake sightings in Brevard and Volusia Counties are rare, but indigo snakes are likely to occur within 

the area affected by the expanded range of Starship RTLS trajectories. Section 5.3.19 of the Starship-Super 

Heavy LC-39A Revised BCA estimated that up to 846 indigo snakes at KSC, MINWR, CANA, and CCSFS could 

potentially be exposed to sonic booms associated with Starship and Super Heavy RTLS landings. This 

estimate assumed that all potential indigo snake habitat at KSC, MINWR, CANA, and CCSFS was maximally 

occupied and that the average home ranges cited by (Bauder et al.) in a 2016 Herpetologica journal apply 

to the Action Area. However, as so few indigo snakes have been documented at these Federal properties, 

it is unlikely that such high numbers are actually present. Since the sonic booms associated with launches 

do not reach land, they do not affect indigo snakes and are not discussed. 
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Most of the areas exposed to sonic booms associated with the expanded range of Starship RTLS trajectories 

are within KSC, MINWR, CANA, and CCSFS, but overpressures of up to 1.25 psf would affect additional 

portions of Brevard and Volusia Counties (Figure 2). Potential indigo snake acreages were not available for 

these new areas, so calculations of the additional number of indigo snakes potentially affected could not be 

made. However, with a proposed maximum of 44 Starship RTLS landings annually, the expanded range of 

trajectories would reduce the exposure of any one area to repeated sonic booms. Although indigo snakes 

exposed to such sonic booms may experience an elevated stress response, exposures would be infrequent 

and psf levels are not expected to exceed 1.25 psf. 

Individuals present at the time of Starship landings could be disturbed by sonic booms depending on their 

proximity, but any temporary alterations in feeding, breeding, or sheltering would not significantly disrupt 

normal indigo snake behavioral patterns. Such disturbance from occasional, low overpressure sonic 

booms is not reasonably certain to cause a substantial reduction in the fitness of individual eastern indigo 

snakes on a daily or annual basis; effects are considered insignificant. Thus, NASA has made the 

determination of may affect, not likely to adversely affect, for Starship landings. For the overall Proposed 

Action, NASA maintains the determination of may affect, likely to adversely affect, with respect to the 

eastern indigo snake, as described in the Starship-Super Heavy LC-39A Revised BCA. 

Sea Turtles and Critical Habitat 

Sea turtle nesting has been recorded in the Action Area, including within the areas affected by sonic 

booms from the expanded range of Starship RTLS landings. Nighttime landings from May to October are 

the primary concern for effects on sea turtles within the Action Area. Under the updated Proposed Action 

expanding the range of Starship RTLS trajectories, the number of Starship night landings would remain 

the same (i.e., up to 22 annually). A portion of these would occur during sea turtle nesting season. It is 

unknown whether nighttime sonic booms of less than 1.7 psf would deter females from nesting (i.e., false 

crawls) or interrupt nesting. However, per Section 4.3.23 of the Starship-Super Heavy LC-39A Revised BCA, 

analysis of sea turtle crawl observations recorded immediately adjacent to LC 39 A (kilometer 30) from 

both before and after Falcon 9 program occupancy showed no discernable effects to sea turtle nesting 

from operations at Pad A. Thus, effects to sea turtles from low-level overpressures associated with 

Starship landings are considered insignificant. 

Table 5-13 in the Starship-Super Heavy LC-39A Revised BCA presented the miles of sea turtle nesting 

beaches and nesting critical habitat at KSC, MINWR, CANA, and CCSFS exposed to sonic boom 

overpressures associated with Starship RTLS landings at the nominal heading; this was the only trajectory 

modeled for Starship RTLS landings. With the expansion of the range of Starship RTLS landings, additional 

analyses were conducted for the miles of sea turtle nesting beaches and nesting critical habitat within the 

overpressure contours for Starship RTLS landings at the outmost trajectories of 153 degrees and 

320 degrees (Table 5). Figure 6 shows the notional Starship RTLS sonic boom overpressure zone in relation 

to sea turtle nesting beaches and nesting critical habitat.  
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Table 5. Updated Sea Turtle Nesting Beaches and Nesting Critical Habitat Exposed to Greater than 1 
psf Overpressure from the Proposed Action at LC-39A 

Events at LC-39A 
Total miles of nesting beaches affected (miles of critical habitat affected)1 

1-2 psf 2-4 psf 4-6 psf 6-10 psf 10-20 psf >20 psf 

Starship-Super Heavy launch Sonic boom over the Atlantic Ocean does not affect land. 

Starship static fire test 
No sonic boom 

Super Heavy static fire test 

Super Heavy landing: 40 degrees 0.2 (0.1) 8.8 (6.4) 10.3 (4.6) 8.2 (3.4) 6.7 (5) 3.2 (3.2) 

Super Heavy landing: nominal 0.9 (0.1) 7.5 (5) 13.4 (3.4) 8.2 (3.1) 5.6 (4.5) 2.6 (2.6) 

Super Heavy landing: 115 

degrees 
2.3 (2.2) 12.8 (4.2) 9.7 (3.4) 7.8 (3.4) 6.3 (3.9) 3.5 (3.5) 

Starship landing: 153 degrees 49.8 (26.1) 0 0 0 0 0 

Starship landing: nominal 42.5 (22.3) 0 0 0 0 0 

Starship landing: 320 degrees 42.9 (30.1) 0 0 0 0 0 

Notes: > = greater than; LC = Launch Complex; psf = pounds per square foot. 
1. Loggerhead sea turtle nesting critical habitat (final) and green sea turtle nesting critical habitat (proposed) cover the same 

area. 
 

With the expanded range of Starship RTLS landings, additional sea turtle nesting beach and critical 

habitat for nesting in Brevard and Volusia Counties would be exposed to overpressures of up to 1.7  psf 

(Figure 6). Using Starship landings on the 153-degree heading as the representative trajectory for sea 

turtle nesting beaches (which includes critical habitat), 49.8 miles of nesting beaches would be 

affected (Table 5). 

Sea turtles may be present on the beach at the time of a Starship landing. While there is the possibility 

that an individual could be disturbed by the sonic boom depending on its proximity, sea turtle crawl 

observations recorded immediately adjacent to LC-39A from both before and after Falcon 9 program 

occupancy show no discernable effects to sea turtle nesting. Additionally, Starship booms would be 

infrequent and are expected to result in overpressures of less than 1.7 psf; effects to sea turtles from 

low-level overpressures associated with Starship landings are considered insignificant. Thus, for 

Starship RTLS landings, NASA has made the determination of may affect, not likely to adversely affect, 

for loggerhead, green, leatherback, hawksbill, and Kemp’s ridley sea turtles; may affect, not likely to 

adversely affect, with respect to loggerhead critical habitat for nesting; and no destruction or adverse 

modification for green sea turtle proposed critical habitat. NASA maintains the determination for the 

overall Proposed Action of may affect, likely to adversely affect, with respect to loggerhead, green, 

leatherback, hawksbill, and Kemp's ridley sea turtles, as described in the Starship-Super Heavy LC-39A 

Revised BCA. NASA also maintains the determinations for the overall Proposed Action of may affect, 

likely to adversely affect, with respect to loggerhead critical habitat for nesting, and no destruction 

or adverse modification for green sea turtle proposed critical habitat (see Starship-Super Heavy 

LC-39A Revised BCA). 
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Figure 6. Sea Turtle Nesting Beaches and Nesting Critical Habitat in Relation to Notional Starship RTLS 
Sonic Boom Overpressure Zones  
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Corrections to Starship-Super Heavy LC-39A Revised BCA 

Please note the following corrections to the Starship-Super Heavy LC-39A Revised BCA provided to the 

USFWS on May 1, 2025. 

1. The Lead agency on the BCA cover page should be NASA not the FAA. 

2. Figure 5-36, Sea Turtle Nesting Habitat in Relation to Launch (Nominal Heading) Sonic Boom 

Overpressure Contours, should have been deleted, as launch sonic booms are offshore and not 

expected to affect sea turtle nesting habitat. Additionally, this figure incorrectly shows the 

Starship landing sonic boom. Figure 5-40 is the correct figure to reference for the Starship nominal 

trajectory landing sonic boom. 
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