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1 EXECUTIVE SUMMARY 

Space Exploration Technologies Corp. (SpaceX) is a space transportation and satellite 

communication company that offers the Starlink internet service. SpaceX first successfully 

launched in 2008 and has been transporting cargo to and from the International Space Station 

(ISS) since 2012 and astronauts since 2020.  

 

SpaceX is collaborating with the Government of The Bahamas to launch Starlink satellites to low-

earth orbit that will be used to provide 100Mbps+ internet service in The Bahamas. The Falcon 9 

rocket will be launched in Florida, United States and land in the Exuma Sound, Bahamas. The 

Falcon 9 has flown over 300 missions with a success rate greater than 99% and is considered 

the world’s most reliable rocket with more consecutive successful missions than any other launch 

vehicle in history. As a part of this collaboration SpaceX will establish Starlink terminals in some 

Bahamian schools, provide educational outreach, and space tourism opportunities for 

Bahamians. SpaceX met with several government agencies to help plan the proposed Project. 

 

Bron Ltd. (BRON) was engaged by SpaceX to provide the following information requested by the 

Department of Environmental Planning and Protection (DEPP), the regulatory agency responsible 

environmental compliance within The Bahamas.  

 

• Benthic profile 

• Presence of any protected species (flora and fauna), 

• Proximity to Cays that serve as Important Bird Areas, 

• Marine traffic Survey 

• Depth Verification Soundings and Alternative areas for recovery in The Bahamas (waters 

near Ragged Island).  

 

The objective of the EBS is to identify and document environmentally sensitive habitats and 

species, where possible, that may be affected within the footprint or adjacent areas of the 

proposed project. It includes a description of the site and the proposed project, as well as a 

discussion of potential environmental impacts within the footprint and adjacent area. The results 

of this EBS will assist in providing SpaceX and DEPP with details of the site that help to avoid or 

mitigate detrimental environmental impacts due to the proposed project, and therefore, assist with 

successful project execution. The assessment of the proposed project is a preliminary step in the 

environmental compliance process, in accordance with standard environmental regulations within 

the Commonwealth of The Bahamas. 
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2 INTRODUCTION 

The SpaceX Environmental Baseline Study (EBS) represents the initial environmental baseline 

conditions based on available studies, literature, and mapping of the marine ecosystem within the 

proposed first stage booster rocket retrieval site, the Exuma Sound. The Exuma Sound, situated 

in the archipelago of The Bahamas, is a vast body of water stretching approximately 150 miles 

from north to south and spanning depths reaching up to 3,000 meters. As such, a depth soundings 

and a benthic study in this area will require specialized equipment which is not readily available 

in The Bahamas. 

 

The Project objective is to deliver Starlink satellites to low earth orbit to join the larger Starlink 

satellite internet constellation system, and to collect the first stage booster rocket which is 

programmed to land on an unmanned, dynamically positioned barge controlled from the launch 

control center titled ‘Droneship’. This reuse model is inherently more environmentally responsible 

compared to the expendable configurations of other launch providers, with SpaceX boasting a 

100% record in successfully landing all first stage booster rockets to the droneship over the last 

2 years. SpaceX has had failures in the learning phase of this process, but in the last couple years IT 

has turned it into a repeatable and reliable process. 

 

The Project’s scope is to consider available studies and literature, maps, and charts of the marine 

environment within the proposed project area in the Exuma Sound. This includes the assessment 

of physical, biological, and anthropogenic aspects. The study area encompasses all the potential 

landing sites where the droneship may be positioned for the first stage booster rocket to be 

successfully collected to be re-used. Reference is made to an Environmental Assessment 

conducted in July 2020 that discusses the Project near the launch area. The complete document 

is available in the appendices.  

 

The EBS aims to identify and document environmental habitats and species that are known to be 

present within the Exuma Sound, which also includes a description of the site and the proposed 

activities. The results of this EBS will assist in providing details of the area that helps to avoid or 

mitigate any potential detrimental environmental impacts due to the proposed activity, and 

therefore, assist with successful equipment retrieval. Overall, there is no large land masses or 

other coastal installations located within the Project’s location, further adding to the suitability of 

the overall site.  Based on the Project proposal, there are no plans for any activities to take place 

on the sea floor. 

3 SITE SPECIFICS  

3.1 LOCATION 
The Bahamas, an archipelagic nation situated in the Atlantic Ocean, comprises 29 major islands, 

661 cays and 2,387 rocks. The islands vary significantly in size and there are numerous 
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uninhabited cays. There are extensive shallow sand banks, most notably, the Great Bahama Bank 

and the Little Bahama Bank. The Bahamas' prevailing trade winds, originate from the northeast 

during the winter months and the east-southeast during the summer months. These consistent 

winds, typically ranging from 10 to 20 knots, exert a significant influence on the region's tropical 

climate.  

 

The Exuma Archipelago collectively comprise approximately 365 islands and cays, forming a 

chain extending about 150 miles within the Bahamian archipelago. With a population recorded at 

11,515 as of 2010, the Exuma Cays lie approximately 32 miles southeast of country’s capital city, 

Nassau. The two main islands within the Exuma district are Great Exuma and Little Exuma. 

George Town, the capital city of Exuma, is situated on Great Exuma, which spans an estimated 

landmass of 32 miles in length, while Little Exuma measures approximately 3 miles in length and 

is connected to Great Exuma via the Ferry Dock Bridge. The proposed landing site is located in 

the Exuma Sound, positioned due east of the Exuma Cays. The approximate coordinates of the 

landing site is 24°18'7.82"N and 76°14'36.31"W. These coordinates are at the center of a booster 

landing ellipse. The landing will remain inside the booster landing ellipse. The parafoil coordinates 

is approximately 24° 1'15.77"N and 75°54'42.55"W. The retrieval area will remain will this ellipse. 

The following figures show the proposed flight plan and landing site relative to islands in The 

Bahamas.   

 
Figure 3-1. Flight Plan figure provided by SpaceX. 
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Figure 3-2. Proposed landing is shown relative to The Bahamas, Florida, and Turks and Caicos (Basemap Google 

Earth, 2024) 

 
Figure 3-3. Proposed landing site relative to islands in the Central Bahamas. (Basemap Google Earth, 2024) 
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Figure 3-4. Proposed landing relative to the Exuma Cays, and Cat Island (Basemap from Google Earth, 2024) 

3.2 BASELINE ENVIRONMENTAL CONDITIONS 

Due to the depths of the Exuma Sound, it is not possible to perform a typical in-situ survey, so for 

this segment all research was limited to existing research conducted within the proposed retrieval 

site. The marine surveys were conducted over two (2) main phases which were; 

 

1. Phase I 

a. Reconnaissance of the entire proposed landing area utilizing existing satellite and aerial 

imagery. 

b. Use of Navigational maps and charts to further study the proposed project area. 

c. Liaison with Space X. 

  

2. Phase II 

a. Research undertaken utilizing existing studies conducted within the Exuma Sound.   

b. Utilized a mix of both online and literary sources. 

c. Liaison with Space X.   
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3.2.1 Benthic Profile  

According to a study conducted by Álvarez-Filip, L., & Gill, J. A. (2011)1, the offshore benthic 

environment of the Exuma Sound consists of mainly a sandy-bottom with occasional seagrass 

meadows and numerous patch reefs in the shallow bank areas.  As it gets deeper, the frequency 

of coral reefs and seagrasses become more infrequent, which becomes notable around the 100 

feet+ mark. Which is where the bottom then falls to several thousand feet. During that transition, 

the sandy bottom habitat changes to a ‘shelf’ habitat which is characterized by a hard-bottom 

habitat and bare sand bottom, with a very occasional rare, isolated head. The shelf habitat refers 

to the submerged part of the marine continental shelf that extends from the shoreline extending 

out where the seafloor drops off steeply into the deeper ocean. It is characterized by relatively 

shallow waters, typically ranging from a few feet to a few thousand feet in depth and has proven 

a very difficult environment to study due to the extreme adverse conditions.  In the event of an 

anomaly, the retrieval of the first stage booster rocket and the parafoil will have minimal impact 

on the seafloor and is insignificant compared to the vastness of the Exuma Sound. SpaceX will 

make every effort to ensure the landing in on the droneship, which means there will be no impact 

to the seafloor. 

3.2.2 Presence of Species of Economic Importance and Protected Species 

3.2.2.1 Marine Mammal Species 

Marine mammals that inhabit the Exuma Sound are known to be considered some of the apex 

predators within the environment, as they dive deep to prey on fish and squid as a critical food 

source. Despite their importance, the full extent of species diversity and behavior in this area 

remains unknown due to the absence of detailed sonar and heavy boat traffic, with most research 

having derived from comparing the behavior of similar species in nearby regions or similar 

habitats across the world.  Initial surveys performed by the US Navy and the few research projects 

that have occurred within the Sound indicate the presence of marine mammals, such as 

Blainville's, Cuvier's, Gervais' Beaked Whales, Pilot Whales, Dwarf Sperm Whales, Risso's 

dolphins, and Killer Whales2. Although these species have been studied elsewhere in the western 

Atlantic, there has been no known notable research studies conducted in the southeastern 

Bahamas on the marine mammals that live within the Exuma Sound. Section 3.8.2.1 in the July 

2020 Environmental Assessment discusses the marine habitats and wildlife in the western Atlantic 

Ocean, which is the habitat of concern near the launch site. Section 4.8.1.3.2 states, “… no 

adverse impacts are expected for protected marine species or critical habitats under the proposed 

action.” 

 
1 Álvarez-Filip, L., & Gill, J. A. (2011). Hydrodynamic decoupling of recruitment habitat quality and adult abundance in 
the Caribbean spiny lobster: Source-sink dynamics. Journal of Experimental Marine Biology and Ecology, 409(1-2), 
169-175. 
2 Cape Eleuthera Institute. (n.d.). The Exuma Sound Ecosystem Research Project: Open Ocean Research Initiatives. 
Retrieved from https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/ 

https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/
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3.2.2.2 Pelagic Shark Species 

Initial surveys conducted by the Cape Eleuthera Institute (CEI) have revealed sporadic 

occurrences of Dusky and Silky Sharks in the Exuma Sound3. Previous studies have only 

observed juvenile and subadult Silky Sharks in this area, leading to the hypothesis that they use 

the Exuma Sound as a breeding ground or nursery habitat. However, all observed activities have 

taken place in deep water, making further study challenging. In the worst-case scenario, no 

adverse effects are anticipated on pelagic shark species or wider shark populations. 

3.2.2.3 Deep Sea Coral Species 

Deep-sea corals found in the depths of the Exuma Sound are a mysterious and vital component 

of the marine ecosystem. Unlike their shallow-water counterparts, Deep Sea corals are known to 

thrive in dark, cold, and high-pressure environments, often growing at depths of hundreds to 

thousands of feet. Despite the challenges they face, deep-sea corals play a crucial role in 

providing habitat for a diverse array of marine life, including fish, crustaceans, and other 

invertebrates. These corals are also incredibly long-lived, with some species living for hundreds 

or even thousands of years, making them important archives of past environmental conditions. 

While the diversity of corals that build reefs in shallow waters is very high, and includes hundreds 

of species, there are only known six (6) main species of deep-sea stony corals. Deep-sea stony 

corals, also known as Scleractinia corals, are a group of corals that build calcium carbonate 

skeletons that create reefs. The most common of these is Lophelia pertusa, which forms massive 

reefs throughout the Atlantic Ocean, including the Gulf of Mexico and the South Atlantic Bight. 

Based on similar conditions found elsewhere it is thought that the main six species of deep-water 

corals can be found within the Exuma Sound.  In the worst-case scenario, no adverse effects are 

anticipated on deep sea coral species populations4. 

 

The six main deep sea stony coral species that are expected to be found within the Exuma Sound 

include:  

1. Lophelia pertusa - Lophelia pertusa is one of the most well-known deep-sea stony corals. 

It forms large, reef-like structures in cold, deep waters and provides habitat for diverse 

marine life. 

2. Desmophyllum - Desmophyllum corals are found in deep waters around the world. They 

are known for their distinctive spiral-shaped skeletons. 

3. Enallopsammia - Enallopsammia is a genus of deep-sea stony corals found in the Atlantic 

Ocean. They form solitary colonies and have a cup-shaped appearance. 

4. Flabellum - Flabellum corals are found in deep waters of the Pacific Ocean. They have a 

flattened, fan-like appearance and form colonies on the seafloor. 

 
3 Cape Eleuthera Institute. (n.d.). The Exuma Sound Ecosystem Research Project: Open Ocean Research Initiatives. 
Retrieved from https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/ 
4 NOAA Office of Ocean Exploration and Research. (n.d.). Coral Ecosystems. Ocean Explorer.  
Retrieved from:  
https://oceanexplorer.noaa.gov/explorations/17sedci/background/coral-ecosystems/coral-ecosystems.html 

https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/
https://oceanexplorer.noaa.gov/explorations/17sedci/background/coral-ecosystems/coral-ecosystems.html
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5. Caryophyllia - Caryophyllia corals, also known as cup corals, are found in deep waters 

worldwide. They have a cup-shaped skeleton and often have bright colors. 

6. Deltocyathus - Deltocyathus corals are found in deep waters of the Atlantic Ocean. They 

have a cone-shaped skeleton and form colonies on the seafloor. 

3.2.2.4 Fish Species 

The Exuma Sound is a hugely popular spot for anglers and commercial fishermen alike, offering 

a diverse range of commercially important fish species. The Exuma Sound known to be a popular 

spot for anglers and hosts a whole array of commercially important species that are both treasured 

by the sport fishing community and for domestic and international consumption, popular and 

commercial fish species that can be found within the Exuma Sound include but is not limited to5:  

1. Mahi-Mahi (Dolphinfish): Known for their vibrant colors and unique consistency, Mahi-

Mahi are prized by anglers and are often found in the deep offshore waters of the Exuma 

Sound brining fisherman to the area.  

2. Wahoo: These fast-swimming predators are highly sought after by anglers for their speed 

and the perceived process of catching one. They are often found in deep offshore waters. 

3. Tuna: Various species of tuna, such as Yellowfin and Blackfin Tuna, can be found in the 

Exuma Sound. They are popular targets for anglers due to their fighting ability and is 

known to be a delicacy, these species are known to bring anglers from far and wide.  

4. Billfish: The Exuma Sound is known for its populations of billfish, including Blue Marlin, 

White Marlin, and Sailfish. These majestic fish are highly prized by anglers for their size 

and beauty and serve as a national symbol of the Bahamas. 

5. Snappers and Groupers: The Exuma Sound is home to a variety of snapper and grouper 

species, which are important both commercially and recreationally. Species like the 

Yellowtail Snapper and Nassau Grouper are particularly popular and are highly sought 

after. Nassau Grouper was specifically included on pages 30 and 37 in the Letter of 

Concurrence, which is available in appendices.  

6. Lobster: The Exuma Sound is known to act as a nursery or spill over site for Lobster 

species, where the area is recognized for its role as a nursery or spill-over site for these 

crustaceans. The Spiny Lobster is particularly known to utilize the diverse habitats of the 

Exuma Sound for reproduction and early life stages. 

3.2.2.5 Avian Species 

Preliminary offshore surveys conducted by CEI has shown that the Exuma Sound is known to 

host a diverse range of seabird and migrating bird species, with many of these species known to 

breed in The Bahamas (Breeding Permanent Resident). With the main known Avian species that 

can be expected to be found in the Exuma Sound include the: Audubon’s Shearwater, Bridled 

and Sooty Terns, White-tailed Tropicbirds, Magnificent Frigate Birds, Brown Noddies, Wilson’s 

 
5 Stephen J. Pavlidis (2016). The Exuma Guide – a cruising Guide to the Exuma cays ‘Epifauna’ 26 – 37. 
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Storm Petrels, and Black-capped Petrels6. It should be worth mentioning that there is no known 

dedicated studies or information on the importance of the Exuma Sound as a foraging area for 

avian species. However, based on previous studies conducted elsewhere on similar species the 

Exuma Sound acts as a key feeding ground that avian species utilize.  

 

The proposed landing and retrieval site location is not located close to any major Cays and or 

outcroppings that act as avian nesting or breeding sites. There is no expected outcome to avian 

populations or nesting habitats. 

 

An avian survey review was conducted to identify the presence, abundance, and habitat utilization 

of avian species within the site. The assessment utilized readily available literature, and studies 

were limited for the proposed impact area shown in the ellipse and flight plan. Due to the short-

term duration of the landing activity, no expected long-term impacts on avian populations are 

expected.  

 

The range of a species is the geographic areas where the birds can be consistently found e.g., 

migrant birds have seasonal ranges while restricted range species remain on the same island or 

in the same region year-round. Range categories are described below: 

 

Breeding Permanent Resident - Breeding Permanent Resident (BPR) species refers to the 

resident species that live and breed year-round throughout the Bahama Islands.  

 

Breeding Summer Resident - Breeding Summer Resident (BSR) species refer to species that 

migrate to The Bahamas during the summer months and reproduce.  

 

Non-Breeding Winter Resident - Non-Breeding Winter Resident (NWR) species refer to species 

that migrate to The Bahamas during the fall and winter months. They do not reproduce in The 

Bahamas.  

 

Endemic Species - Endemic species (ES) are birds that exist only in The Bahamas.  

 

Endemic Subspecies - Endemic subspecies (ESS) are variations of a species that exist only in 

The Bahamas but are not yet recognized as its own full species.  

 

Transient - Transient species (TS) are birds that make brief stopovers in The Bahamas during 

migrations.  

 

 
6 Cape Eleuthera Institute. (n.d.). The Exuma Sound Ecosystem Research Project: Open Ocean Research Initiatives. 
Retrieved from https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/ 

https://islandschool.org/cape-eleuthera-institute/research-initiatives/open-ocean/
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Introduced - A Introduced species (INT) is a species that was introduced to the region, mainly 

via Anthropogenic means. 

 

Presented below is the total count of species that were recorded all sites surveyed. All the species 

observed are protected under the Wild Birds Protection Act Chapter 249 (Statue Law of The 

Bahamas). 
Table 3-1. Species observed that can be expected within the Exuma Sound78. LC = Least Concern 

Common name Scientific name Class  Range9 

Gulls, Sandpipers, Stilts Charadriiformes   

Brown Noddy  Anous stolidus LC BPR 

Bridled Tern  Laridae LC BPR 

Laughing gull Leucophaeus atricilla LC BPR 

Sooty Tern  Onychoprion fuscatus LC BPR 

Least Tern  S. antillarum LC BPR 

Pelecaniformes Pelecanidae LC BPR 

Brown Pelican  Pelecanus occidentalis LC BPR 

Phaethontiformes Phaethontidae   

White-tailed tropicbird Phaethon lepturus LC BPR 

Procellariiformes     

Audubon’s shearwater Procellariidae LC BPR 

Wilson's storm petrel Oceanites oceanicus LC BPR 

Black-capped petrels Pterodroma hasitata Threatened   BPR 

Suliformes Fregatidae   

Double-crested Cormora Double-crested 
cormorant 

LC BPR 

Fregata magnificens Magnificent frigate birds LC BPR 

Neotropic cormorant Nannopterum 
brasilianum 

LC  BPR 

Masked Booby Sula dactylatra LC  BPR 

*As no field observation was conducted, bird species were sourced from previous field studies, 

based on confirmed sightings across different observations, with only main avian species listed. 

 

None of the species recorded are classed as endangered according to the International Union for 

Conservation of Nature (IUCN).   
Table 3-2. Bird species of IUCN Concern. 10 

 
7 Birds of the west Indies H. A. Raffaele et al, (2020) 
8 Seabirds in The Bahamian Archipelago and The Adjacent Waters: Transient, Wintering, and rare Nesting Species – 

Anthony White (2004) 
9 BPR = Breeding Permanent Resident, BSR = Breeding Summer Resident, NWR = Non-Breeding Winter Resident, 

ES = Endemic species, ESS = Endemic subspecies, TS = Transient, INT = Introduced 
10 V = Vulnerable, NT = Near Threatened, T = Threatened, EN = Endangered, CR = Critically endangered 

Common Name Scientific Name IUCN Status 

https://avibase.bsc-eoc.org/species.jsp?avibaseid=6CDC3C9C8B50EA71
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3.2.3 Proximity to Important Bird Areas (IBAs)  

Important Bird and Biodiversity Areas (IBAs) are “key sites for the conservation of bird species, 

identified through the BirdLife International IBA programme.”11 A review of the Birdlife Country 

Profile shows that of the 39 IBAs in The Bahamas, 7 are in proximity to the Project site.12 These 

are BS018 through BS024. The following figures from the same report provide additional 

information about each of these IBAs. The map showing the proximity of the IBAs is provided in 

the appendices and in Figure 3-5. 

 
Table 3-3. Landing Site is 24°18'7.82"N and 76°14'36.31"W. The Centre of the parafoil mean impact circle is at 24° 

1'15.77"N and 75°54'42.55"W. Distance was calculated from this center of the parafoil mean impact circle. 

IBA Name Distance from the Landing 

Site (Nautical Miles) 

Distance from Parafoil Mean Impact 

Site (Nautical Miles) 

BS018 28.12 51.29 

BS019 40.93 67.19 

BS020 22.74 46.67 

BS021 33.94 17.31 

BS022 49.43 26.47 

BS023 22.94 33.97 

BS024 35.04 40.54 

 

The designed trajectory & recovery operations have taken into consideration local sites of 

scientific interest such as around Marine Protection Areas (MPAs) and has further refined the 

fairing ellipse to avoid impacts to these sensitive and highly valuable areas.  The Hawksnest 

Creek, Exuma Cays Land and Sea Park, and the Southern Exuma Cays were looked at and 

avoided before arriving at the Exuma Sound as the most suitable location. 

 

 

 

 
11 UNEP-WCMC 2014, Biodiversity A-Z website: www.biodiversitya-z.org, UNEP-WCMC, Cambridge, UK. Important 
Bird and Biodiversity Areas (IBA) definition | Biodiversity A-Z 
12 See page 60 of the Important Bird Areas in the Caribbean – Bahamas countrychapters (birdlife.org)  

Black-capped Petrels Pterodroma hasitata Threatened  

https://www.biodiversitya-z.org/content/important-bird-and-biodiversity-areas-iba
https://www.biodiversitya-z.org/content/important-bird-and-biodiversity-areas-iba
https://datazone.birdlife.org/userfiles/file/IBAs/CaribCntryPDFs/bahamas.pdf
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Figure 3-5. Map showing the location of the IBAs and Protected Areas related to the impact area (Basemap from 

Google Earth 2024)
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Figure 3-6. IBA BS018 South Tarpum Bay 
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Figure 3-7. IBA BS019 Allan's Cays 



 

Date | March 25, 2024  

Title  | Environmental Baseline Statement 

BRON Ltd. | 2024-022-EN1.1 | SpaceX                   Page | 15 

 

 
Figure 3-8. IBA BS020 Exuma Cays Land and Sea Park 
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Figure 3-9. IBA BS021 Lee Stocking Island 
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Figure 3-10. IBA BS022 Grog Pond 
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Figure 3-11. IBA BS023 Tee Cay, Goat Cay, and Long Rocks 
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Figure 3-12. BS024 Cat Island Wetlands 





https://www.marinetraffic.com/en/ais/home/centerx:-76.2/centery:24.2/zoom:9


https://www.vesselfinder.info/2015/01/vessel-finder.html




https://www.researchgate.net/publication/248887130_Hydrodynamic_decoupling_of_recruitment_habitat_quality_and_adult_abundance_in_the_Caribbean_spiny_lobster_Source-sink_dynamics#pf3
https://islandschool.org/news/the-island-school/new-species-discovered-in-the-exuma-sound/
https://fishing-app.gpsnauticalcharts.com/i-boating-fishing-web-app/fishing-marine-charts-navigation.html?title=Crooked+Island+Passage+and+Exuma+Sound+boating+app#8.27/24.1956/-75.9283
https://fishing-app.gpsnauticalcharts.com/i-boating-fishing-web-app/fishing-marine-charts-navigation.html?title=Crooked+Island+Passage+and+Exuma+Sound+boating+app#8.27/24.1956/-75.9283
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Figure 4-1. General launch and flight methodology for the Falcon 9. (Figure provided by SpaceX) 
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Figure 4-2. Correlation of General Flight Plan phases and map of the Northern Bahamas (Provided by SpaceX). 
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Figure 4-3. Correlation of General Flight Plan phases and map of the Central Bahamas (provided by SpaceX). 
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4.2 BOOSTER LANDING AND SECURING OPERATIONS  
Operational Timeline: 
After the Droneship and hazard area has been cleared of all personnel and surveilled prior to 
launching the following is then performed: 
 

1. Rocket Lands on Droneship, exact coordinate – Residual fuel still left post landing 
estimated at:  

• Liquid Oxygen: 314 gallons (less then ~4 bathtubs) 
• Vented directly onto the Droneship deck and evaporates in pure O2. No 

contact with ocean.  
 

• RP-1: 300 gallons (less than ~4 bathtubs) 
• Remains contained on the rocket post landing. 

2. Falcon 9 is structurally secured to deck with a robot. 
3. SpaceX crew boards the droneship and connects fluid and electrical connections to the 

rocket.  
4. Remaining RP-1 is drained off the rocket to specialized fuel storage on Droneship. 

4.3 HAZARD AREA BREAKDOWN  
The Fairing will steer into the wind during flight to minimize drift and improve aerodynamics. The 

selected area is large enough to account for variability for the day of launch in wind changes and 

conditions within the booster recovery area.  All possible locations that the landing site could be 

designed for does not change from mission-to-mission. The Booster landing ellipse is a small 

(500m wide) circle for the planned stage 1 landing. The final location will be determined mission-

to-mission but will generally remain inside the Booster recovery area. Stage 1 boasts a landing 

success rate of >95% from 2017 to the present, with debris always confined to the forecasted 

sites.  
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Figure 4-4. Hazard Area Breakdown (Provided by SpaceX). 

4.4 OPERATIONAL TIMELINE PRIOR TO LANDING AND RECOVERY PROCESS. 
A crewed fairing recovery vessel navigates to and remains in location prior to launch near the 

proposed landing location, approximately ~30nm downrange of the droneship/ booster Landing 

Zone.  The Fairing recovery area is cleared of all personnel and surveilled prior to launch to 

ensure that it is free and clear of any potential hazards. During the rocket operation, Fairings will 

separate from the second stage once in the vacuum of space, with the fairings re-entering the 

atmosphere under the parafoil and soft landing into the ocean where they are designed to float,  

The Parafoils separate from the fairing halves and are retrieved out of the water by a 

small fastboat that is in location and waiting for the equipment to land. Fairing halves are 

recovered out of the water by a crane on the fairing recovery vessel.  
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Figure 4-5. Image of the Booster Landing successfully landed on the drone ship, the proposed methodology to be 

utilized for the Exuma sound mission (Provided by SpaceX). 

4.5 FAIRING RECOVERY OPERATIONS 
The fairing consists of two halves which separate, allowing the deployment of the payload at the 

desired orbit. In the past, following the fairing separation, both halves of the fairing were left to 

splash down in the ocean, break apart, and sink. The parachute system consists of one drogue 

parachute and one parafoil. Following re-entry of the fairing into Earth’s atmosphere, the drogue 

parachutes deploy at a high altitude (approximately 50,000 feet) to begin the initial slow down and 

to extract the parafoil. The drogue parachute (and the attached deployment bag) cuts away 

following the successful deployment of the parafoil. The parachute system slows the descent of 

the fairing to enable a soft splashdown so that the fairing remains intact. Both fairings, parafoils 

and drogue chutes are recovered during these operations. 
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Figure 4-6. The parachute system consists of one drogue parachute and one parafoil (Provided by SpaceX). 

4.6 ANOMALY SCENARIOS 
In the event of a landing anomaly, debris would be contained to the booster landing ellipse. 

SpaceX would be responsible for recovering or disposing of any resulting launch vehicle debris. 

Debris would include the ~300 gallons of liquid propellant, which is expected to combust in the 

destruct action, be dispersed in the air, or expelled into the ocean upon impact and dissipate 

within hours. The droneship is expected to survive a landing failure scenario based on 

observations from SpaceX’s early landing attempt failures. 

 

In the event of an in-flight anomaly, there is a potential for debris to be dispersed along the flight 

path. Due to the very high altitudes that the vehicle is travelling during ascent, much of the debris 

is expected to demise from atmospheric heating before reaching land or the ocean’s surface. The 

risk analysis performed by the United States Space Force for each Falcon 9 launch assesses the 

risk from the resulting debris from a variety of failure scenarios. This analysis is used to verify the 

risk to any public individual does not exceed 1 in a million and that the cumulative risk to the public 

does not exceed 149 in a million.  

5 ENVIRONMENTAL IMPACTS   

5.1 METHODOLOGY   
The Project’s impact on the environment was determined by first dividing the total Project impact 
into different categories. The categories include land use, water quality, biological resources, air 
quality, noise quality, cultural resources, energy, socioeconomics, community services, 
aesthetics, and marine transportation. The significance of the impact was then determined. 
Significance is a function of the impact’s magnitude and its likelihood. The magnitude was 
determined by the combination of the Project activity’s Extent, Duration, Intensity and Likelihood. 
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Table 5.1 summarizes impact significance. The impact of each of the Project activities was 
considered for each category, then ranked according to its significance.   
 

Extent refers to the area and distance influenced by the Project activity. Restricted on-site to the 
immediate Project area (O), locally within a 10-mile radius (L), regionally to include the island (R), 
and Nationally to include the extent of the Bahamian Archipelago (N).    
 

Duration reflects the timeframe the Project activity will be influencing the Project area. The 
duration of the impact relates to the temporal scale which is required for changes in the host 
environment to return to baseline conditions or undetectable levels. Temporary (T) impacts persist 
for a short duration and occur occasionally and/or intermittently. Short Term (ST) impacts are 
expected to persist for the duration of the Project activities related to the Project. Long Term (LT) 
impacts extend beyond the duration of the flight and landing and exist throughout the life of the 
Project. Permanent (P) impacts persist far beyond the life of the Project and are irreversible 
changes to the host environment due to project related activities.   
 

The intensity of an impact can be considered as Negligible (N), Low (LW), Medium (M) or High 
(H). A negligible impact is one which has no detectable change on the host environment. A low 
intensity impact does not affect the host environment in such a manner to alter natural flows and 
processes. Medium intensity impacts alter the natural flows and processes of the host 
environment while allowing the flows and processes to retain their natural functions. High intensity 
impacts alter natural flows and processes to the extent where natural functions are totally inhibited 
for a temporary or permanent period of time.   
 

The likelihood of an impact evaluates the likely potential for an impact to occur, with typical rating 
categories being Unlikely to occur (U), Likely to occur under most conditions (L), and definitely 
will occur (D).   
  

Table 5-1. Impact Significance description 

SIGNIFICANCE 

MAGNITUDE LIKELIHOOD 
Extent Duration Intensity 

Unlikely (U) 
On Site (O) Temporary (T) Negligible (N) 

Local (L) Short-Term (ST) Low (LW) Likely (LK) 

Regional (R) Long-Term (LT) Medium (M) 
Definite (D) 

National (N) Permanent (P) High (H) 

 
Once the significance was determined, each category was classified as negligible, minor, 
moderate, severe and beneficial. Table 5.2 below summarizes the potential environmental 
impacts that may be caused by the proposed Project. White fill cells indicate there is no expected 
impact or a negligible impact on a category. Green fill categories indicate potentially beneficial 
impacts are expected, while yellow fill cells indicate minor potentially adverse impacts, orange fill 
cells indicate more moderate impacts and red fill cells indicate potentially severe impacts are 
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expected. Following the table, potential impacts of the Project in the best-case scenario and 
worst-case scenario are presented. 
 

Table 5-2. Summary Impact Table showing significance rating for worst-case and nominal scenarios in the Exuma 
Sound. 

Impact Categories Worst Case 
Scenario 

Nominal Scenario 

Land Use  Negligible (white) Negligible (white) 

Water Quality Moderate (orange) Negligible (white) 

Biological Resources  Moderate (orange) Negligible (white) 

Air Quality  Minor (yellow) Negligible (white) 

Noise Quality Moderate (orange) Minor (yellow) 

Cultural Resources  Negligible (white) No Impact (white) 

Energy (Fuel) Minor (yellow)* Negligible (white) 

Socioeconomics & 
Community Services  

Beneficial (green) Beneficial (green) 

Aesthetics Minor (yellow) Negligible (white) 

Marine Traffic  Moderate (orange) Minor (yellow) 

 

Table 5-3. Impact Significance Key. 

Negligible / No Impact 
(White)  

Minor  

(Yellow) 
Moderate  

(Orange) 
Severe  

(Red) 
Beneficial  

(Green) 

 

• Negligible/No Impact (White) –no detectable change on the host environment or alters the 

natural flows/process of the host environment while allowing the flows and process to 

retain their natural functions. 

• Minor Impact (Yellow) –does not affect the host environment in such a manner to alter 

natural flows and processes.  

• Moderate Impact (Orange) –alter natural flows and processes to the extent where natural 

functions are inhibited for a temporary or permanent period. 

• Severe Impact (Red) – adverse/negative impacts to the immediate/extended environment 

and stakeholders. 

• Beneficial Impact (Green) – positive impacts on the surrounding environment and/or 

stakeholders. 

5.2 LAND USE   
The Project is not expected to result in land and marine construction or modification of buildings, 

neither development or modification of infrastructure and roadways due to the nature of the 

Project. The proposed site is approximately 12 nautical miles northwest from the nearest Exuma 

cay and approximately 26.55 miles from the southern tip of Cat Island. However, there is concern 

of impact on inhabitants due to the possibility of an anomaly in trajectory and recovery. The phase 
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1 trajectory of the launch from Florida to the Exuma Sound predicts passage over Grand Bahama 

and New Providence. Additionally, the proximity of the Boost Recovery Area and the Fairing 

Landing Ellipse to Exuma, Cat Island and Eleuthera. In addition to the following figure, note figure 

3-4. 

 
Figure 5-1. Launch trajectory. 

5.3 WATER QUALITY   
Water quality is not expected to be impacted by exhaust. The engine burn duration is only several 

seconds and does not contain harmful exhaust that could result in acid deposition (See Tables 5-

4 and 5-6). Recovery operations are also not expected to alter the pH or other water quality 

parameters. Hazardous materials, substances and wastes used and generated as part of 

recovery operations would be collected, stored on the recovery vessel, and disposed of using 

practices that minimize the potential for accidental releases or contact with marine environment. 

Fuel/Hazardous material will be stored on board and disposed of once the recovery vessel is in 

Port Canaveral US. Spills and Clean Up Methodology will follow the spill prevention plans, 

Resource Conservation and Recovery Act, and Occupational Safety and Health Administration 

(OSHA) regulations. All accidental releases of polluting substances would be responded to quickly 
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and appropriate clean-up measures would be implemented in accordance with applicable laws to 

minimize impacts on the environment. 

 

In the event of an anomaly there could be a potential impact to the marine environment as the 

spacecraft and launch vehicle debris would fall into the ocean areas. Debris would include the 

~300 gallons of liquid propellant, which is considered a negligible hazard because virtually all 

hazardous materials would combust in the destruct action, dispersed in the air, or expelled into 

the ocean upon impact and dissipate within hours. Recovery vessels will be in proximity to the 

landing and will commence emergency response as soon as it is safe to do so. SpaceX would 

activate its emergency response plans to recover or dispose of any remaining debris. 

 

The SpaceX emergency response procedures include the salvage of any floating debris in the 

water and sinking large pieces of debris that are unsafe to collect or cannot be retrieved. The 

SpaceX team will have a vessel on the scene ready to respond in the event of an anomaly as 

agreed with the Government of The Bahamas. 

5.4 BIOLOGICAL RESOURCES   

5.4.1 Terrestrial   

While the Project is marine focused, some of the species that may be impacted are avian wildlife, 

which are considered terrestrial. According to SpaceX, the sonic boom over populated land is 

expected to be less than 1 psf. 

 

The impact of noise on avian species can be significant, as it disrupts various aspects of their 

behavior, communication, and physiology. Loud noises can interfere with birds' ability to hear 

crucial sounds for navigation, predator detection, and mate attraction. Prolonged noise exposure 

can induce stress, leading to decreased reproductive success, altered foraging behavior, and 

even physiological changes such as elevated corticosterone levels. However, the duration of the 

sound impact is short term. 

 

In addition to the impact of the sound of the sonic boom, sonic booms can produce vibrations. 

When a shock wave passes through the air, it creates rapid changes in air pressure. These 

pressure fluctuations can cause nearby objects to vibrate. Based on the site, there are no 

buildings in the area of impact that may impacted by vibrations. SpaceX will ensure the area is 

clear of all marine vessels prior to landing to ensure vibrations and sound do not impact the 

boating and fishing community in the area. 

 

The flight plan and landing of the Project may lead to direct impact to some avian species known 

as bird strikes. Based on the duration of the flight and the sound it will generate it is unlikely that 

birds will venture near the rocket, which means bird strikes are not likely.   
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5.4.2 Marine   

The retrieval exercise in the Exuma Sound is expected to have minimal impact on the marine 

environment due to its small scale and the isolated nature of the area. Being situated in deep 

water with fast-moving currents, the exercise is likely to take place in a remote location 

characterized by swift water movement. These factors combine to limit the ecological footprint of 

the exercise, ensuring that any potential effects on the marine environment remain minimal. 

Overall, long-term impacts on the marine environment from the proposed retrieval exercise is 

anticipated to be negligible. The careful implementation of the best management practices will 

help to minimize any potential adverse effects and ensure the preservation of the Exuma Sound's 

unique and valuable marine ecosystem for future generations while providing a unique opportunity 

for The Bahamas. 

 

Potential disturbance to marine mammals includes increased noise levels in the upper layers of 

the ocean and an increase in anthropogenic activity within areas frequented by marine mammals. 

This increase in traffic and noise may impact transient marine mammals foraging and with young 

calves.  

5.5 AIR QUALITY   
The impacts of fumes on the marine environment can be profound and wide-ranging. Fumes, 

contain a variety of pollutants such as hydrocarbons, nitrogen oxides, sulfur dioxide, and 

particulate matter. When released into and near the marine environment, these fumes can lead 

to air pollution, which can have direct and indirect effects on marine ecosystems. Direct impacts 

include the deposition of pollutants onto the sea surface, leading to contamination of water and 

sediments, as well as harmful effects on marine organisms such as fish, shellfish, and plankton. 

Indirect impacts may include changes in atmospheric chemistry, altering weather patterns and 

contributing to climate change, which in turn can affect ocean currents, sea surface temperatures, 

and marine habitats. Additionally, fumes can contribute to the formation of smog and acid rain, 

which can further degrade marine ecosystems by altering water chemistry and pH levels, 

impacting the health of coral reefs, shellfish populations, and other sensitive marine organisms.  

 

However, the primary emission products from the Falcon liquid engines, which use RP-1 and LOX 

as propellants, are CO2, CO, water vapor, and carbon particulates. Due to the short duration 

(several seconds) of the landing burn, engine emissions do not have the potential to result in long-

term impacts on regional air quality. Unlike other launch vehicles that utilize solid rocket motors, 

Falcon does not produce significant quantities of nitrogen oxides, sulfur dioxide, or other exhausts 

that could result in acid deposition. The Falcon M1D engine exhaust gas plume was analyzed to 

have the following exhaust gases listed in the following tables.  
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Table 5-4. List of gases in Falcon M1D exhaust. The table was provided by SpaceX. 
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Table 5-5. List of gases in Falcon M1D exhaust (continued). The table was provided by SpaceX. 

 
 

Another source of fumes resulting from the Project is the recovery vessels. Recovery vessels are 

boats that were outfitted to make the droneship autonomous. These vessels abide by the United 

States Coast Guard regulations for boats. These recovery vessels are mobile sources of air 

pollutants, thus there would only be temporary emissions in The Bahamas during missions that 

land in the Exuma Sound. Accordingly, there would be negligible impacts to ambient air quality 

due to recovery operations in the Exuma Sound.  

5.6 NOISE QUALITY   
Landing and recovery efforts in the Exuma Sound would not result in long-term increases to the 

ambient noise levels in the Exuma Sound. Engine noise from landing events would last several 

seconds and would be loudest at the droneship, lowering in intensity further away from the 

droneship. Near the droneship, engine noise would be expected to be approximately 100-110 
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decibels (A-weighted). Given the distance from the proposed landing area and inhabited land 

masses, as well as the short duration of the noise event, engine noise would not result in adverse 

impacts to human health or safety. A sonic boom of approximately 1 pound per square foot, similar 

to a clap of thunder, may be heard by populated areas but would last for less than a second. 

Noise propagation is heavily influenced by atmospheric conditions at the time of landing, thus the 

sound heard at one location may differ between missions.  

 

Noise levels generated should not have long lasting impacts provided exposure does not exceed 

30 minutes to 2 hours per day. There is no expected long-term impact from noise levels on wildlife. 

Similarly, vibration rates will remain low during the whole operation, with no excepted long-term 

vibration rates expected to exceed that of the operational vessel engine, and that is only to last 

the duration of the landing exercise.   

 

The short-term impact of noise may be related to triggering the fear response in some avian 

species or causing some species to change their migration patterns. A study by Van Den Broeke 

and Gunkel (2020) indicates that thunderstorms can indeed influence bird migration patterns. It 

explains that weather conditions, including thunderstorms, can impact bird migration by forcing 

them to land or causing them to alter their migration routes18.  

 

Overpressure is the brief intense spike in air pressure that can occur from explosive events such 

as thunderclaps. This increase in pressure if often much stronger than typical sound waves and 

is measure in pound per square foot (psf). It should be noted that the overpressure of a 

thunderclap is roughly 1 psf.  There is a likelihood that a sonic boom may be experienced due to 

the reduced velocity in landing the rocket. The Federal Aviation Administration, United States 

Space Force, and National Aeronautics and Space Administration do not expect the overpressure 

from re-entering spacecraft to exceed 1 psf based on the shape and size of existing spacecraft. 

For boosters that can currently land on a barge in the ocean such as the SpaceX Falcon 9, 

overpressures at the oceanʼs surface could be up to 8 psf. The study by Richardson et al. (1995)19, 

as cited in the NOAA Programmatic Concurrence Letter for Launch and Reentry, found that 

acoustic energy in the air does not efficiently penetrate the air-water interface, with most of the 

noise being reflected off the water surface. The NOAA Programmatic Concurrence Letter for 

Launch and Reentry is available in the appendices. A discussion on sound begins on page 61 of 

this appendix.  

5.7 CULTURAL RESOURCES   
It is recommended that the Antiquities, Monuments and Museums Corporation (AMMC) of The 

Bahamas be notified immediately if cultural resources are discovered during the deployment of 

 
18 https://doi.org/10.1002/rse2.179  
19Book Editors: W. John Richardson, Charles R. Greene, Charles I. Malme, Denis H. Thomson, Marine Mammals and Noise, 

Academic Press, 1995, Page iii, ISBN 9780080573038,https://doi.org/10.1016/B978-0-08-057303-8.50001-X. or 

https://www.sciencedirect.com/science/article/pii/B978008057303850001X 

bookmark://_12.7_Appendix_G/
https://doi.org/10.1002/rse2.179
https://doi.org/10.1016/B978-0-08-057303-8.50001-X
https://www.sciencedirect.com/science/article/pii/B978008057303850001X
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the launch retrieval of the booster or navigating to the booster recovery area. The contact 

information is (242) 604-2662 and (242) 604-6800. The DEPP should also be made aware of any 

discovery of cultural or suspected culturally significant items. The contact information is (242) 

322-4546 and inquiries@depp.gov.bs.  

5.8 ENERGY   
Most of the fuel will be used in the flight plan prior to entering The Bahamas’ EEZ as shown in 

Figure 4-2. Main Engine Cut Off (MECO-1) is between Florida and Grand Bahama. This indicates 

that in the event of an in-air explosion, there will be little to no fuel available for a spill event. 

Furthermore, the height of the Falcon 9 from MECO-1 stage of the flight plan to Entry Burn stage 

shown in Figure 4-3 is well above 200,000 feet which is far above traditional commercial aviation 

height. In the event of an in-air explosion at this height, not only will the fuel be consumed during 

the combustion, but also the remaining fuel will dissipate to negligible concentrations in the 

atmosphere, which means there will be no expected impact to the Bahamian environment.  

 

When the first stage booster rocket lands on the droneship, it has an estimated amount of less 

than 314 gallons (~4 bathtubs) of Liquid Oxygen as fuel which is vented directly onto the 

Droneship deck and evaporates in pure oxygen. There is no contact with the larger marine 

environment or wider ocean.  

 

What is RP-1? 
• Rocket Propellant 1, highly refined kerosene. 
• Less flammable and toxic than car gasoline. 
• Very similar to Jet-A fuel used in aircraft. 

 

 
Figure 5-2. Comparison between Fuel reserves of Falcon 9 at landing and a Boeing 737 at takeoff. 
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As discussed in Section 5.3 Water Quality, fuel is expected to be consumed or dissipated in the 

event of an anomaly. The fairings use nitrogen gas thrusters, which have minimal impact on the 

environment compared to conventional chemical propulsion due to their emission of inert nitrogen. 

Inert nitrogen neither depletes ozone nor contributes to greenhouse gas concentrations. 

 

In the unlikely event of an in-air explosion after launch, the fuel would be consumed during the 

combustion process. It is not expected that the fuel will not spill in the marine / terrestrial 

environment in this case. In the DEPP communication dated March 1, 2024, a Fuel Management 

Plan and Spill Prevention Control/Plan and Countermeasures Plan were requested. These 

documents were provided to DEPP. 

5.9 SOCIOECONOMICS & COMMUNITY SERVICES 
The Preliminary Census Report for 2022 states that Exuma accounts for 1.83% of the total 

population of The Bahamas and that the Exuma and Cays experienced a population increase 

since the last census20. The ratio of male to female was 3,517 to 3,776. The Exuma Cays 

population distribution on Cays in proximity to the landing site is available as a part of the 2010 

Census and is provided below21; an updated report was not available to date. 

• All Cays northward and westward up to and including Normans Pond – 246 

• Black Point – 230  

• Little Farmers Cay – 66 

• Staniel Cay – 118; The landing site is 13.42 nautical miles. 

 

Due to the proximity to these populated Cays, it is important to note the following. 

• This is a Federal Aviation Administration (FAA) licensed mission. 

• A risk analysis has been coordinated with the FAA for many months 

• Meets all applicable FAA public risk and safety criteria. 

• Statistical risk analysis conducted by SpaceX shows the risk to the population of The 

Bahamas (~0.3 in a million) is orders of magnitude less than the FAA allowable limit (100 

in a million). 

• The following graph shows there are no expected casualties resulting from the mission.  

 
20 2022+CENSUS+PRELIMINARY+RESULTS_FINAL+April+12+2023.pdf (bahamas.gov.bs)  
21 Microsoft Word - EXUMA AND CAYS POPULATION BY SETTLEMENT_2010 CENSUS.doc 
(bahamas.gov.bs)  

https://www.bahamas.gov.bs/wps/wcm/connect/c0d9fae8-54df-49e3-b4b9-92e29e0b264c/2022+CENSUS+PRELIMINARY+RESULTS_FINAL+April+12+2023.pdf?MOD=AJPERES
https://www.bahamas.gov.bs/wps/wcm/connect/5cd773c4-d1ac-48c6-a6c3-9057a8938849/EXUMA+AND+CAYS+POPULATION+BY+SETTLEMENT_2010+CENSUS.pdf?MOD=AJPERES
https://www.bahamas.gov.bs/wps/wcm/connect/5cd773c4-d1ac-48c6-a6c3-9057a8938849/EXUMA+AND+CAYS+POPULATION+BY+SETTLEMENT_2010+CENSUS.pdf?MOD=AJPERES
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Figure 5-3. There are no expected casualties for this mission. (Graph provided by SpaceX) 

SpaceX is required under the terms of its FAA launch operator license to assess public risk for all 

persons beneath the launch trajectory per launch regulations 14 CFR 417.107(b). While the flight 

path passes over land, the vehicle is over 40 miles in altitude above when crossing over Grand 

Bahama. The trajectory was also designed to stay north of Nassau and minimize risk to the public 

of overflight during its descent. Accounting for these factors, the cumulative risk to the general 

public is well below the FAA public risk thresholds. Cumulative expected casualty (Ec) risk to 

persons in The Bahamas was calculated to be 4 in 1 million, which is well below the FAA 

regulatory threshold of 149 in 1 million. Furthermore, the sonic boom over populated land is 

expected to not exceed 1 psf. In general, for well-maintained structures, the threshold for potential 

damage from sonic booms is 2 psf; below 2 psf, damage is unlikely. Therefore, SpaceX does not 

expect damage to historical structures. SpaceX would be responsible for resolving any structural 

damage caused by the sonic boom. 

 

The Exuma Cays is a popular boating destination as shown by the Marine Traffic maps in Section 

3.2.4 Marine Traffic Survey. The Project will benefit mariners that want to remain connected while 

sailing and transversing throughout the islands of The Bahamas. It will also benefit the residents 

on the Cays by improving the internet service (100 Mbps+). Additional benefits to the Exuma 

island and Cays are as follows: 

• Starlink terminals will be constructed in schools.  

• SpaceX will support the University of The Bahamas campus on Great Exuma and provide 

internships to Exuma students to help foster an interest in STEM. 
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• SpaceX will support educational outreach in various forms in the community and provide 

space tourism opportunities. 

• Landings in Exuma will feature Starlink satellites that communicate directly to cell phone 

in the event of an emergency. 

5.10  AESTHETICS  
The temporary Project activity is not expected to alter the aesthetics of the Exuma Sound due to 

its remote location and short duration. In the event of an anomaly, the Government of The 

Bahamas will secure the location for the SpaceX team to provide a quick recovery response. 

SpaceX will remove any debris from waterways. SpaceX will be responsible for all clean up 

activities related to any anomalies.  

5.11  MARINE TRAFFIC 
Based on the marine traffic shown on two websites, every effort should be made by SpaceX to 

communicate with the boating community in advance of the launch and the landing to reduce 

interference with the landings and the recovery phase of the Project. This will help ensure the 

safety of the boating and fishing community. The landing activity is short in duration and SpaceX 

is required to hold a launch if vessels are not clear of the area. The landing location avoids major 

shipping and cruise ship routes and is not expected to impact those operations (See Figure 3-

15). SpaceX is in communication with the Port Department to coordinate a notice to all mariners 

in proximity to the landing site. The Emergency Action Plan and Area Security and Coordination 

Plan were provided to DEPP.  

6 CONCLUSION 

SpaceX has landed Falcon 9 over 160 times in the last 2 years with a 100% success rate. While 

the plan is to land precisely on the s1_touchdown location, SpaceX does account for off nominal 

scenarios, which is why SpaceX has generated the pink booster ellipse previously shown. This 

ellipse shows the possible landing location area in the event Falcon 9 had an anomaly and lost 

full control of the vehicle. The worst-case scenario is that Falcon 9 does not land on the droneship 

and instead lands in the pink ellipse. 

 

In the event this were to happen, SpaceX has emergency response procedures to salvage any 

floating debris in the water and sink large pieces of debris that are unsafe to collect or cannot be 

retrieved. The SpaceX team will have a vessel on the scene and be ready to respond in the event 

of an anomaly. SpaceX will bear all costs related to recovery and anomalies.  

KEY FAIRING FACTS 
• No hydrocarbon propellant is used on the fairings. 

• 2023 Fairing recovery success rate – 93%. 
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• 2023 Parafoil recovery success rate – 73%. It is important to note that SpaceX has improved 
its recovery rate of fairings and parafoils year after year even as launches have increased. 
The Exuma Sound provides more favorable sea state for fairing recovery thus SpaceX expects 
successful fairing recovery for this mission. 

• Expect even better recovery rates in The Bahamas due to better weather and sea state 

conditions in Exuma Sound. 

 

Under the No Action Alternative, the Landing and retrieval exercise will not be permitted to occur 

in the Exuma Sound, forcing the exercise to occur elsewhere. The benefits to The Bahamas 

expected to include but not be limited to increased and improved Starlink terminals to schools, as 

well as 100 Mbps+ internet service rollout to The Bahamas scheduled for summer 2024, and 

addition to improved and enhanced educational outreach and further space tourism growth and 

potential new opportunities. The landings in Exuma will enable, use and feature Starlink satellites 

that can communicate directly with cell phone in the event of an emergency will be of great use 

and benefit to mariners who can stay connected while sailing in areas that traditionally had no 

coverage, further improving the connectivity of The Bahamas.  

7 APPENDICES  
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7.1 APPENDIX A – MAP OF IBAS IN THE BAHAMAS 
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7.2 APPENDIX B – ENVIRONMENTAL ASSESSMENT  
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7.3 APPENDIX C – LETTER OF CONCURRENCE  
 


