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Bearded Seal — Beringia DPS

Critical habitat for the Beringia DPS of bearded seal encompasses marine areas in the Bering,

Chukchi, and Beaufort seas (Figure 18). Small portions of critical habitat overlap Zone 2 in the
Pacific portion of the action area.

Critical Habitat for the Beringia DPS of the Bearded Seal
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Figure 18. Critical habitat for Beringia DPS bearded seal

56

Draft A-196 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

Ringed Seal — Arctic subspecies

Designated critical habitat for the Arctic subspecies of ringed seal includes marine area in the
Bering, Chukchi, and Beaufort seas (Figure 19). Small portions of critical habitat overlap Zone 2
in the Pacific portion of the action area.

Critical Habitat for the Arctic Ringed Seal
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Steller Sea Lion

Critical habitat for designated for the Steller sea lion includes specific rookeries, haul-outs, and
associated areas, as well as three foraging areas. Critical habitat in Alaska includes a terrestrial
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zone extending 3,000 ft (0.9 km) landward from each major rookery and haul-out; it also
includes air zones extending 3,000 ft (0.9 km) above these terrestrial zones and aquatic zones.
Aquatic zones extend 3,000 ft (0.9 km) seaward from the major rookeries and haul-outs east of
144°W. West of 144° W, where the Western DPS is located, the aquatic zone extends 20 NM (37
km) seaward from the baseline or basepoint of each major rookery and major haul-out (Figure
20). While the areas of critical habitat were excluded from the zones identified in the Action
Area section above (i.e., would be subject only to vessel and aircraft transits), the Pacific
Spaceport Complex Alaska on the southeastern side of Kodiak Island overlaps with Steller sea
lion critical habitat.

“s'tveller Sea Lion Designated Critical Habitat

1 50 CFR 226.202
Foraging Area Rookery /,' S
® Bogoslof 7
! Haulout

® Seguam Pass \ s
® Shelikof Strait, ® 20 nm Aquatic Zone

i / ; ‘ '}
Figure 20. Steller Sea Lion Critical Habitat — Western Alaska

Green Sea Turtle — North Atlantic DPS

NMES proposed to designate critical habitat for the North Atlantic DPS green turtle in 2023 (88
Fed. Reg. 46572; Figure 21). Proposed critical habitat includes surface-pelagic foraging/resting
features that overlap with the Gulf Zone 2, Atlantic Zone 2, Atlantic explosive events area, and
Bahamas/Caribbean Zone 4. Reproductive and migratory features are in the Atlantic Zone 5,
where no disposals or expended stages, expended components, or debris will occur.
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Proposed Critical Habitat for the North Atlantic DPS of Green Turtles
| This map approximates proposed critical habitat for the North Atlantic green turtle from the mean high water line {55
to 20 m depth in Florida, Texas, North Carolina, and Puerto Rico and within Sargassum habitat in the Gulf of
Mexico and Atlantic Ocean; please see regulatory text for clarification.
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Figure 21. Overview of proposed critical habitat for the North Atlantic DPS green turtle
Green Sturgeon — Southern DPS
NMEFS designated critical habitat for the threatened Southern DPS of green sturgeon (74 Fed.
Reg. 52299; Figure 22). Coastal marine waters of the critical habitat overlap with the Pacific
Zone 4 where barge landings may occur.
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Final Critical Habitat for the
Southern DPS of Green Sturgeon
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Figure 22. Critical Habitat for the Southern DPS Green Sturgeon

NMF'S designated eritical habitat for the leatherback sea turtle (77 Fed. Reg. 4170; Figure 23).
Leatherback sea turtle critical habitat in the Pacific overlaps with the Pacific Zone 4, where barge
landings may occur.

Draft

A-200

September 2026




Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Appendix A

The spatial data on this map represent critical habitat locations; however, the complete description and official boundaries of

crifical habitat proposed or designated by NMFS are provided in propased rules, final rules, and the Code of Federal Regulations

modifies or clarifics maps and spatial data. Proposed rules,

Endangered Species Act - Final critical habitat

(50 CFR 226)
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Figure 23. Leatherback Sea Turtle Critical Habitat
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Loggerhead Sea Turtle — Northwest Atlantic Ocean DPS

NMES designated critical habitat for the Northwest Atlantic Ocean DPS loggerhead sea turtle
includes overlapping areas of nearshore reproductive habitat, constricted migratory habitat,
breeding habitat, and Sargassum habitat (Figure 24). Constricted migratory habitat is in Atlantic
Zone 5 where no disposals or expended stages, components, or debris will occur. Winter habitat
is in Atlantic Zone 5a where no disposal or expended stages, components, or debris will occur
between November through April. Breeding habitat is in Atlantic Zone 5b where no disposals or
expended stages, components, or debris will occur between April through November. Sargassum
habitat overlaps the Atlantic Zone 2 and explosive events area.
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Figure 24. Loggerhead Sea Turtle Critical Habitat

Nassau Grouper

NMES designated critical habitat for the Nassau grouper off Florida, Puerto Rico, Navassa, and
the U.S. Virgin Islands. Only critical habitat designated off Navassa (Figure 25) will overlap the
Bahamas/Caribbean Zone 4 where barge landings may occur.
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Map 1. Navassa Island Unit
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Figure 25. Nassau grouper critical habitat off Navassa Island

Caribbean Corals

NMFS designated critical habitat for the boulder star coral, lobed star coral, mountainous star
coral, pillar coral, and rough cactus coral (88 Ied. Reg. 54026). Critical habitat occurs off
Florida, Puerto Rico, the U.S. Virgin Islands, Navassa Tsland, and in the Flower Garden Banks
National Marine Sanctuary in the Gulf of America. Only critical habitat designated off Navassa
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{Figure 26, Figure 27, Figure 28, Figure 29, Figure 30) will overlap the Bahamas/Caribbean
Zone 4 where barge landings may occur.
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This map illustrates Orbicella franksi critical habitat. For clarification
of the critical habitat definition, please refer to the narrative description.
Figure 26. Boulder star coral critical habitat off Navassa Island
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Dendrogyra cylindrus DCYL-5 Unit Map 4.5
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This map illustrates Dendrogyra cylindrus critical habitat. For clarification
of the critical habitat definition, please refer to the narrative description.
Figure 27. Pillar coral critical hab itat off Navassa Island
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Figure 28. Lobed star coral critical hahitat off Navassa Island
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This map illustrates Orbicella faveolata critical habitat. For clarification
of the critical habitat definition, please refer to the narrative description.

Figure 29. Mountainous star coral critical hahitat off Navassa Island
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of the critical habitat definition, please refer to the narrative description.
Figure 30. Rough cactus coral critical hahitat off Navassa Island

EFFECTS ANALYSIS

Once we have determined the action may affect ESA-listed or proposed species or their
designated or proposed critical habitat, the next step iz to consider whether the action is NLAA
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for each listed species and critical habitat in the action area. We accomplish this by evaluating
individual stressors in the proposed action for each listed species and critical habitat. An action
warrants a NLAA finding when its effects are wholly beneficial, discountable, or insignificant.
Wholly beneficial effects are contemporaneous positive effects without any adverse effects to the
species or habitat. Discountable effects are those that could occur while an ESA-listed species is
in the action area but, because of the intensity, magnitude, frequency, duration, or timing of the
stressor, exposure to the stressor is extremely unlikely to occur. Insignificant effects relate to the
response of exposed individuals where the response, in terms of an individual’s growth, survival,
or reproduction, would be too small to be measured, would be undetectable, or an impact to the
conservation value of a PBF would be too small to be measured or undetectable.

To assist in reaching an NLAA conclusion, we perform a two-step assessment that considers all
of the stressors caused by the action and all of the ESA-listed species and critical habitats in the
action area. First, we consider whether it is likely that a listed species or critical habitat is
exposed to a stressor or there is a reasonable expectation of the stressor and an individual or
habitat co-occurring. If we conclude that exposure of a species or critical habitat to a stressor
caused by the proposed action or activity is discountable, we must also conclude it is NLAA.
However, if exposure is probable, the second step is to evaluate the probability of a response to
the stressor. Given the physical, chemical, or biological extent of the stressor, we evaluate the
anticipated response of a species or critical habitat to that exposure to understand whether the
response would be meaningful or biologically measurable. Again, if we conclude that the
response of a species or critical habitat to a stressor caused by the proposed action or activity is
msignificant, we must also conclude it is NLAA. When the evaluation of all stressors, species,
and critical habitats relevant to the action result in all effects being NLAA, we can concur with
the Action agency’s determination.

The following subsections identify the potential stressors and analyze the potential effects of the
proposed space launch and reentry operations on the ESA-listed species and critical habitat in the
action area.

Potential Stressors to ESA-Listed Species

Direct or indirect modifications to the land, water, or air caused by an action are identified as
stressors. Here we identify all of the stressors resulting from the proposed action, as well as the
sources of those stressors. Some stressors may have multiple sources. Likewise, multiple sources
may combine to create a stressor that would not exist if only one of the sources were present.
Potential stressors to ESA-listed or proposed species and designated or proposed critical habitats
from the proposed activities include the following:

s Direct impact by falling objects (e.g., from stages, components, or debris landing or being
expended in the ocean);,

s Entanglement (e.g., in unrecovered parachutes and parafoils);

s Unrecovered debris (e.g., from expended stages or components, launch);

s Pollution (e.g., from vessels, propellant from expended stages, launch and reentry
emissions)

¢ In-air sound (e.g.. sonic booms, landings, explosive events, launches),

e Impulsive underwater sound (e.g., sonic booms, landings, explosive events),
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Noise and visual disturbance (e.g., from vessels and aircraft);
Vessel strike;

Increased sea surface temperature (explosive events, launch); and
Vibration from launches.

Effects to the ES A-listed species from these stressors are discussed in the following subsections,
followed by effects to the PBFs of designated or proposed critical habitat. There are many
uncertainties regarding potential effects to ES A-listed species and critical habitat from launch
and reentry operations due to a variety of reasons, including but not limited to: lack of resources
dedicated to observing and monitoring for potential effects; lack of historical data about impacts
to ESA resources given the rapid expansion of the commercial space industry; many operations
occur out at sea and encompass large areas with no feasible way to monitor for potential effects;
lack of knowledge of specific areas where certain operations may or may not occur; and potential
effects and the magnitude of those effects may vary depending on the project, mission, and goals
of the launch operators (i.e., the companies), which is largely unknown until a license or permit
application is received. The following effects analysis draws upon the best scientific and
commercial data available at the time of this consultation, including annual reports submitted by
action agencies, other information provided by the action agencies, and effects considered by
similar activities.

Direct Impact by Falling Objects

Radiosondes, stages, fairings, and debris falling and landing in the action area have the potential
to affect ESA-listed species. The primary concern is direct impact from these objects striking an
ES A-listed species. An object striking an ESA-listed species may result in injury or mortality to
the individual struck. The following subsections assess the effects to ES A-listed species from
this stressor in each zone.

Zone 1

Zone 1 excludes all countries’ EEZs (which includes coastal areas where species generally occur
in higher densities), Important Marine Mammal Areas (IMMA) relevant to ESA-listed species,
Important Shark and Ray Areas relevant to ESA-listed species, and the species ranges for ESA-
listed species whose ranges are restricted to a specific region (i.e., species that do not have a
cosmopolitan distribution). Given these exclusions, ESA-listed species are expected to be rare
throughout Zone 1. Thus, the likelihood that an ES A-listed species will be in the exact location at
the exact time that an object falls and lands in the action area is extremely unlikely, and thus, the
effects are discountable.

Pacific — Zone 2

Zone 2 in the Pacific portion of the action area excludes all designated eritical habitat (except for
very small portions of the Central America DPS and Mexico DPS humpback whale critical
habitats), National Marine Sanctuaries, Isla Guadalupe (where a majority of Guadalupe fur seals
occur and where over 99% of Guadalupe fur seal pups are born; McCue et al. 2021), the
Revillagigedo Archipelago where humpback whale breeding aggregations, including the Mexico
DPS, occur December—April (e.g., Jacobsen et al. (In Press)), and the Alaskan continental shelf
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(where a majority of Arctic listed seals occur; Cameron et al. 2010; Harwood et al. 2012; NMFS
2020; Von Duyke et al. 2020). Thus, Zone 2 excludes most arcas where listed species are
expected to occur in higher numbers.

The best available density data in this zone does not provide density data across the entire zone
and covers areas not in the action area. It also does not provide mean densities, which would be
the more appropriate statistic because activities could occur anywhere throughout the zone and at
any time of year. Therefore, based on what data is available, we separate our analysis of the
Pacific Zone 2 into two areas for analysis: offshore (beyond the EEZ) and nearshore (within the
EEZ).

In the offshore area, ESA-listed marine mammal and sea turtle species for which there are
available density data include the blue, fin, humpback, sei, and sperm whale, Guadalupe fur seal,
and green, loggerhead, and leatherback turtle. Densities for those species are low and near zero
in the offshore area (U.S. Department of the Navy 2024b). Density data for other ESA-listed
marine mammals, sea turtles, and protected fishes that may occur in the offshore area were not
available. However, it is expected that those densities will be lower than those for the
aforementioned species because the offshore area does not include aggregation or spawning
arcas. Thus, the likelihood that an ESA-listed species will be in the exact location at the exact
time that an object falls and lands in the offshore area is extremely unlikely.

In the nearshore area, we focused on an area off Southern California and Baja California where
all past operations have occurred and are expected to continue. This also includes the area where
the ATO-approved Dragon landing areas occur. Based on the available data, we use density to
estimate species exposure. Areas of high density are small relative to the U.S. EEZ and generally
occur close to shore (Zone 4) where only barge landings and vessel transit will occur. The
density for marine mammals was 0.195 humpback whales per square kilometers (km?) within
approximately 27 NM (50 km) from shore off San Francisco, California and the density for sea
turtles was 0.24 loggerhead sea turtles per km? west of the Channel Islands (U.S. Department of
the Navy 2024b). All other species densities were lower than the densities for humpback whales
and loggerhead sea turtles.

Based on current available information, we expect operations to continue in the Southern
California and Baja California area at a rate of approximately 100 launches per year (Department
of the Air Force 2025). Thus, we can estimate the probability of a direct impact by estimating the
species exposure to being struck by a falling object. Under this programmatic, the largest object
that could fall and land in the Southern California and Baja California area is a launch vehicle.
The 100 launches are all expected to use Falcon 9 or Falcon Heavy, both of which are reusable
launch vehicles. Falcon (referring to both Falcon 9 and Falcon Heavy) has a failure rate of
approximately 1% over 400 launches since June 2010. Based on Department of the Air Force
(2025), there may be a combined 10 expended Falcon 9 or Falcon Heavy center core first stage
boosters each year. Falcon Heavy essentially consists of three reusable Falcon 9 boosters, so the
Falcon Heavy center core is simply a Falcon 9. Falcon 9 is approximately 229.6 ft (70 m) in
length and 12 £t (3.7 m) in diameter. Thus, we estimate that the largest object that could land in
this area is approximately 25,967.1 square feet (ft?) or 2,412.4 square meters (m%; 0.002412
km?). Exposure to a direct impact from launch vehicle landings can be calculated as the product
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of the species density, area of a launch vehicle, and 10 landings per year. This results in a
maximum species exposure of 0.006 (Table 5).

Spacecraft (Dragon and new capsule) and fairings are also expected to fall and land in that area.
Dragon is 26.7 ft (8.1 m) in length and 13 ft (4 m) in diameter. Thus, we estimate that the largest
object that could land in this area is approximately 3,543.95 fi* or 329.24 m* (0.000329 km?).
Spacecraft may land in this area up to 70 times a year. Exposure to a direct impact from
spacecraft landings can be calculated as the product of the species density, area of a reentry
vehicle, and the number of landings per year. This results in a maximum species exposure of
0.006 (Table 5). Fairings of Falcon 9 are 43 ft (13.1 m) in length and 17.1 ft (5.2 m) in diameter.
Thus, we estimate the size of a single fairing half to be approximately 735.3 ft? or 68.3 m?
(0.0000683 km?). Assuming each launch carries a payload, both fairing halves will fall and land
in the ocean during each launch, resulting in 200 fairing halves landing in the ocean each year.
Exposure to a direct impact from a fairing can be calculated as the product of the species density,
area of a fairing, and the number of fairing landings per year. This results in a maximum species

exposure of 0.004 (Table 5).

Table 5. Estimated maximum species exposure to falling objects off Southern California
and Baja California within Pacific Zone 2

Marine Mammals Sea Turtles
Density (animals/ 0.195 0.24
km?)
Launch Vehicle Area (km?) 0.002412 0.002412
Reentry vehicle area (km®) 0.0032924 0.0032924
Fairing half area (km?) 0.0000683 0.0000683
Number of launch vehicle landings 1 1
Number of reentry vehicle landings | 70 70
Number of fairing half landings 220 220
Estimated Exposure — Launch 0.0047 0.0058
Vehicle
Estimated Exposure — Reentry 0.0045 0.0055
Vehicle
Estimated Exposure — Fairings 0.0027 0.0036

km? = square kilometers

Density data for marine mammals, sea turtles, and protected fishes were not available; however,
it is expected that those densities will be lower than those for the humpback whales and
loggerhead sea turtles because this area does not include aggregation or spawning areas.
Additionally, because fishes are able to detect particle motion and are highly mobile, listed fishes
are likely able to detect an object landing in the water and evade the oncoming object.
Chambered nautilus may also occur in the Pacific Zone 2; however, their densities are also not
expected to exceed those for marine mammals and sea turtles. Further, chambered nautilus
distribution is irregular and patchy (Miller 2018). Other components, debris, and radiosondes
that may land in this area will be smaller than Dragon or would not land in as high numbers as
the fairings, and therefore would result in an even smaller number of species exposures. Thus,
the likelihood that an ES A-listed species will be in the exact location at the exact time that an
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object falls and lands in the nearshore area is extremely unlikely, and thus, the effects are
discountable.

Pacific — Zone 3a

In Zone 3a, the Revillagigedo Archipelago, space launch and reentry operations are limited to
vessel transit only from December 1-April 30. This seasonal restriction reduces potential adverse
effects to humpback whales, including the Mexico DPS, which aggregate in the area to breed
(e.g., Jacobsen et al. (In Press)). Thus, except for humpback whales, the effects analysis is
similar to that of the Zone 2 Pacific area. Regarding humpback whales, due to the seasonal
restriction on operations, it is extremely unlikely that an object will strike an ES A-listed
humpback whale. Thus, the effects are discountable.

Gulf— Zone 2

Zone 2 in the Gulf portion of the action area excludes National Marine Sanctuaries, the Rice’s
whale core distribution area, and all designated and proposed critical habitats except for green
turtle North Atlantic DPS proposed and loggerhead sea turtle Northwest Atlantic Ocean DPS
Sargassum critical habitat. The excluded critical habitats include: Rice’s whale proposed critical
habitat, Gulf sturgeon critical habitat, smalltooth sawfish critical habitat, green turtle North
Atlantic DPS proposed critical habitat (reproductive and migratory habitats), loggerhead sea
turtle Northwest Atlantic Ocean DPS critical habitat (nearshore reproductive, breeding, and
winter habitat), Nassau grouper critical habitat, and rough cactus, staghorn, pillar, elkhorn,
boulder star, lobed star, and mountainous star coral critical habitat. Thus, Zone 2 excludes some
areas where listed species are expected to occur in higher numbers.

Based on the best available density data, the highest species densities (Rice’s whale, sperm
whale, and green, Kemp’s ridley, leatherback, and loggerhead sea turtles) in the Gulf Zone 2
occur closer to shore and are small relative to Zone 2 (Roberts et al. 2023; Garrison et al. 2023a;
Garrison et al. 2023b). Because operations could occur anywhere within the Gulf Zone 2, we
used the highest monthly mean (i.e., average) species density to estimate species exposure to a
direct strike from a falling object. The highest monthly mean density for marine mammals was
0.0056 sperm whales per km? and the highest monthly mean density for sea turtles was 0.866
Kemp’s ridley turtles per km®. Under this programmatic, the largest object that could land in this
area 1s a reentry vehicle. We approximate the size of a reentry vehicle using the reentry vehicle
envelope specifications. Under this programmatic, the maximum length of a reentry vehicle will
be 30 ft (9.1 m), and the maximum diameter of a reentry vehicle will be 15 ft (4.57 m). Thus, we
estimate that the largest object that could land in this area is approximately 5,301.43 ft* or 492.52
m? (0.0004925 km?). The number of animals that could be exposed to a direct impact from a
falling object can be estimated by multiplying the area of the object, by the highest monthly
mean species density (as a proxy for all species considered in this consultation), by the number
of times the object may fall into the ocean. Using the highest monthly mean species density,
largest object, and the number of reentries (22), the maximum number of species exposures that
could be exposed per year to a direct impact is 0.009.

Density data for protected fishes were not available; however, it is expected that those densities
will be lower than that for marine mammals and sea turtles because Zone 2 does not include
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aggregation and spawning areas. Additionally, because fishes are able to detect particle motion
and are highly mobile, listed fishes are likely able to detect an object landing in the water and
evade the oncoming object. Other components, debris, and radiosondes that may land in this area
will be smaller than a reentry vehicle and therefore would result in an even smaller number of
species exposures. Therefore, the likelihood that an ESA-listed species will be in the exact
location at the exact time that an object falls and lands in the Gulf Zone 2 is extremely unlikely,
and thus, the effects are discountable.

Atlantic — Zone 2

Zone 2 in the Atlantic portion of the action area excludes National Marine Sanctuaries, IMMAs
for North Atlantic right whales, and all designated and proposed critical habitats except for green
turtle North Atlantic DPS proposed and loggerhead sea turtle Northwest Atlantic Ocean DPS
Sargassum critical habitat (North Atlantic right whale critical habitat, green turtle North Atlantic
DPS proposed critical habitat [reproductive and migratory habitats], loggerhead sea turtle
Northwest Atlantic Ocean DPS critical habitat [nearshore reproductive, breeding, and winter
habitat], Nassau grouper critical habitat, and mountainous star coral critical habitat). Thus, Zone
2 excludes some areas where listed species are expected to occur in higher numbers.

Based on the best available density data, the highest species densities (blue, fin, North Atlantic
right, sei, and sperm whale, and green, Kemp’s ridley, leatherback, and loggerhead sea turtles) in
the Atlantic Zone 2 occur closer to shore and are small relative to Zone 2 (Roberts et al. 2023,
Roberts et al. 2016; Roberts et al. 2024; DiMatteo et al. 2024). A majority of those areas of high
density do not overlap where stages and fairings have landed or been expended in the past —
based on annual reports, stages and fairings have generally landed approximately 200 mi (321.9
km) from shore. However, because there are small portions that overlap, we used the highest
monthly mean species density to estimate species exposure to a direct strike from a falling
object. The highest monthly mean density for marine mammals was 0.0068 sperm whales per
km?,

The highest monthly mean density for sea turtles was 0.1269 loggerhead sea turtles per km?,
However, there was a substantial difference in densities nearshore (off Florida, Georgia, and
South Carolina) compared to other areas of Zone 2. In the nearshore area, densities were much
higher than the highest monthly mean density (the highest monthly mean density in the nearshore
area was 1.553 loggerhead sea turtles per km? compared to 0.1269 loggerhead sea turtles per
km?) and therefore would contribute to higher than discountable exposures. However, that
nearshore area represents only approximately 7% of the Atlantic Zone 2 area. Further, based on
annual reports, a vast majority of falling objects occurred more than approximately 200 mi
(321.9 km) from shore. Only less than approximately 2% of falling objects occurred in the
nearshore area. In the Zone 2 area excluding the nearshore area, sea turtle densities are low; the
highest monthly mean density was 0.067 loggerhead sea turtles per km®.

Based on the differing densities and areas where falling objects have occurred in the past, we
analyze three exposure scenarios: 1) for marine mammals, using the highest monthly mean
density of 0.0068 perm whales per km? and the maximum number of operations that may occur
in the Zone 2 area; 2) for nearshore sea turtles, using the highest monthly mean density of 1.553
loggerhead sea turtles per km? and approximately 2% of the maximum number of operations that
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may occur in the Zone 2 area; and 3) for offshore sea turtles, using the highest monthly mean
density of 0.067 loggerhead sea turtles per km® and the maximum number of operations that may
occur in the Zone 2 area. All other species densities were lower than the densities for sperm
whales and loggerhead sea turtles.

Under this programmatic, the largest object that could land in this area is a launch vehicle. Under
the launch vehicle envelope specifications, a launch vehicle may be up to 450 ft (137.2 m) in
length and 23 £t (7 m) in diameter. Thus, we estimate that the largest object that could land in
this area is approximately 186.963.87 fi? or 17,369.5 m? (0.0173695 km?). The number of times
a launch vehicle may fall and land in the Atlantic Zone 2 is 601 times per year; however, based
on annual reports, a majority (approximately 90%) of launches use Falcon 9 which is reusable
and lands on a droneship or barge. As previously mentioned, Falcon has a failure rate of
approximately 1%. Therefore, the number of times a launch vehicle is likely to fall and land in
the water is approximately 65 times per year. The number of animals that could be exposed to a
direct impact from a falling launch vehicle can be estimated by multiplying the area of the
object, by the highest monthly mean species density (as a proxy for all species considered in this
consultation), by the number of times the object may fall into the ocean. Using the highest
monthly mean species density (loggerhead sea turtles), largest object, and the number of
operations, the maximum number of species exposures per year is 0.076 (Table 6).

Spacecraft and fairings are also expected to fall and land in this area. Using the same method of
analysis in other Zone 2 areas, we can estimate species exposure to a direct hit by a landing
spacecraft and fairings. There may be up to 10 spacecraft landings and 1,200 fairing halves
landings in the Atlantic Zone 2 per year. A reentry vehicle (spacecraft) under this programmatic
is estimated to be approximately 5,301.43 fi? or 492.52 m? (0.0004925 km?). Thus, exposure to a
direct impact from spacecraft landings can be calculated as the product of the species density,
area of a reentry vehicle, and 10 landings per year. This results in a maximum species exposure
of' 0.0003 (Table 6). The size of a single fairing half under this programmatic is 75 ft (22.9 m) in
length and 30 ft (9.1 m) in diameter. The area of a single fairing half is thus estimated to be
approximately 2,250 ft or 209.03 m? (0.000209 km?). Thus, exposure to a direct impact from a
fairing can be calculated as the product of the species density, area of a fairing, and 1,200 fairing
landings per year. This results in a maximum species exposure of 0.017 (Table 6).
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Table 6. Estimated maximum species exposure to falling objects, using mean estimated
densities of the most common marine mammals and sea turtles in Atlantic Zone 2

Marine Mammals Sea Turtles — Sea Turtles —
Offshore Nearshore

Density (animals/ 0.0068 0.067 1.553
km?)
Launch Vehicle Area (km%) 0.01737 0.01737 0.01737
Reentry vehicle area (km?) 0.00049 0.00049 0.00049
Fairing half area (km?) 0.00021 0.00021 0.00021
Number of launch vehicle 60 60 1*
landings
Number of reentry vehicle 10 10 1*
landings
Number of fairing half landings | 1,200 1,200 24
Estimated Exposure — Launch 0.0071 0.076 0.035
Vehicle
Estimated Exposure — Reentry 0.00003 0.0003 0.0002
Vehicle
Estimated Exposure — Fairings 0.0017 0.017 0.0078

km? = square kilometers
* Rounded to largest whole number

Density data for hawksbill sea turtles and protected fishes were not available; however, it is
expected that those densities will be lower than that for sperm whales and loggerhead sea turtles
because Zone 2 does not include aggregation or spawning areas. Additionally, because fishes are
able to detect particle motion and are highly mobile, listed fishes are likely able to detect an
object landing in the water and evade the oncoming object. Other components, debris, and
radiosondes that may land in this area will be smaller than a launch vehicle and therefore would
result in an even smaller number of species exposures. Additionally, based on six years of annual
reporting from the action agencies, nearly 95% of falling objects occurred at least 80 mi (128.7
km) from shore, where species densities are lower than as described above for sperm whales and
loggerhead sea turtles. Therefore, the likelihood that an ES A-listed species will be in the exact
location at the exact time that an object falls and lands in the Atlantic Zone 2 is extremely
unlikely, and thus, the effects are discountable.

Atlantic — Zone 3b

In Zone 3b, which encompasses the Southeastern unit of North Atlantic right whale critical
habitat, space launch and reentry operations are limited to vessel transit only from November 1—
April 30. This seasonal restriction reduces potential adverse effects to North Atlantic right
whales during their calving season (81 Fed. Reg. 4838). Thus, except for North Atlantic right
whales, the effects analysis is similar to that of the Zone 2 Atlantic area. Regarding North
Atlantic right whales, due to the seasonal restriction on operations, it is extremely unlikely that
an object will strike a North Atlantic right whale. Thus, the effects are discountable.
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Atlantic — Zone 3¢

In Zone 3¢, which encompasses the Northeastern unit of North Atlantic right whale critical
habitat and the Gulf of Maine and Georges Bank IMMA, space launch and reentry operations are
limited to vessel transit only from January 1-July 31. This seasonal restriction reduces potential
adverse effects to North Atlantic right whales that aggregate in this area to forage (81 Fed. Reg.
4838). Thus, except for North Atlantic right whales, the effects analysis is similar to that of the
Zone 2 Atlantic area. Regarding North Atlantic right whales, due to the seasonal restriction on
operations, it is extremely unlikely that an object will strike a North Atlantic right whale. Thus,
the effects are discountable.

Atlantic — Zone 5a

In Zone 5a, which encompasses the loggerhead sea turtle Northwest Atlantic Ocean DPS critical
habitat — specifically, winter critical habitat — space launch and reentry operations are limited so
that no stages, components, or debris will be expended November 1-April 30. This seasonal
restriction reduces potential adverse effects to juvenile and adult loggerhead sea turtles that
aggregate in this warm-water area over the winter months (79 Fed. Reg. 39856). Thus, except for
Northwest Atlantic Ocean DPS loggerhead sea turtles, the effects analysis is similar to that of the
Zone 2 Atlantic area. Regarding Northwest Atlantic Ocean DPS loggerhead sea turtles, due to
the seasonal restriction on operations, it is extremely unlikely that an object will strike a
Northwest Atlantic Ocean DPS loggerhead sea turtle. Thus, the effects are discountable.

Atlantic — Zone 5b

In Zone 5b, which encompasses the loggerhead sea turtle Northwest Atlantic Ocean DPS critical
habitat — specifically, breeding critical habitat — space launch and reentry operations are limited
so that no stages, components, or debris will be expended April 1-November 30. This seasonal
restriction reduces potential adverse effects to male and female adult loggerhead sea turtles that
occur in high densities in this area during the breeding season (79 Fed. Reg. 39856). Thus,
except for Northwest Atlantic Ocean DPS loggerhead sea turtles, the effects analysis is similar to
that of the Zone 2 Atlantic area. Regarding Northwest Atlantic Ocean DPS loggerhead sea
turtles, due to the seasonal restriction on operations, it is extremely unlikely that an object will
strike a Northwest Atlantic Ocean DPS loggerhead sea turtle. Thus, the effects are discountable.

Bahamas/Caribbean

Based on annual reports, operations that have occurred in the Bahamas include expended skirt
rings and fairing/parachute recoveries. As part of this reinitiation, skirt rings will no longer be
expended in the Bahamas/Caribbean portion of the action area (see Area-specific PDCs). Only
booster landings on a droneship and fairing recoveries (fairing recoveries only in the Exuma
Sound) will occur in the Bahamas/Caribbean portion of the action area. It is extremely unlikely
that ESA-listed species will be directly struck by a fairing landing in the Exuma Sound. For an
ES A-listed species to be directly struck by a fairing landing, they would have to occur at the
same time and same place as the fairing, which is unlikely. Only 20 missions may occur in the
Exuma Sound, making that likelihood even less. The Exuma Sound is characterized by steep
drops past the continental shelf to depths of approximately 5,250-6,562 ft (1,600-2,000 m).
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ES A-listed corals inhabit shallow waters and would not be exposed to falling fairings as all
recovery operations will occur in deep waters. Given the limited number of times fairings may
land in the Exuma Sound, the likelihood of a direct impact on ESA-listed species is extremely
unlikely, and thus, the effects are discountable.

Summary

It is extremely unlikely that ES A-listed marine mammals, sea turtles, fishes, corals, and the
chambered nautilus will be directly struck by falling objects. Throughout the action area, other
ES A-listed benthic invertebrates (black abalone, queen conch, white abalone, and the proposed
sunflower sea star) may be exposed to a direct impact from an object sinking through the water
column. However, as part of the proposed action, PDCs exclude any stages, components, or
debris from landing, hitting the water, and sinking within these species’ ranges. The National
Institute of Water and Atmospheric Research Ltd (2017) came to a similar conclusion of the
effects of a direct strike from space launches causing species mortality off New Zealand. Though
they estimated that the likelihood of debris in the marine environment was high, they estimated
that the consequence of a direct strike was negligible, and thus overall risk was very low.
Additionally, ESA-listed species spend a majority, if not all, of their time underwater. A direct
strike would only occur if an animal were at or near the surface. Therefore, the potential for
effects to ESA-listed species from a direct impact by falling objects is discountable, and we
conclude that direct impacts from fallen objects to ES A-listed species in the action area, because
of activities covered under this programmatic, may affect, but are not likely to adversely affect
ES A-listed species.

Entanglement

Space launch and reentry operations such as the deployment of weather balloons, spacecraft
recovery, and fairing recovery may result in entanglement of ES A-listed species in the
parachutes, parafoils, and attached suspension lines, particularly if the launch operator does not
recover them. Launch operators typically try to recover these components particularly when part
of recovery operations, though it may be limited (see below). Entanglement can impact a marine
animal by limiting its ability to move through the water and can affect feeding, reproduction,
migration, or predation escape (Laist 1997). Animals with gear entangled tightly around a body
part may cut into tissues, enable infection, and severely compromise an individual’s health, and
may even lead to death.

Drogue and pilot parachutes are the smallest and are cut away at altitude, separating from the
spacecraft or fairing well before the point of splashdown (i.e., much further from shore) and thus
are less likely to be recovered than the main parachutes and parafoils. The drogue parachute’s
primary material (nylon) is in the family of high molecular weight polymers, which are not easily
degraded by abiotic (physical or chemical) or biotic processes (Haines and Alexander 1975).
Photooxidative degradation, the process of decomposition of the material by light (most
effectively by near-ultraviolet [UV] and UV wavelengths) would be the most effective source of
damage exerted on the nylon parachute. However, the drogue parachute assembly becomes
saturated within approximately one minute of splashing down and begins to sink. The drogue
parachutes are expected to sink at a rate of approximately 1,000 ft (304.8 m) in 46 minutes (or
approximately 22 ft [6.7 m] per minute), rapidly sinking below the depths to which UV radiation
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penetrates in the oceans, eventually resting on the ocean floor where exposure to UV light would
not occur, making photo-oxidation improbable. Once on the ocean floor, the relatively constant
temperatures and lower oxygen concentration (as compared to the atmosphere) would slow the
degradation process (Andrady 1990).

Based on annual reports, approximately 12% of drogue parachutes were recovered. Fairing
recovery has generally occurred approximately 200 mi (321.9 km) offshore, thus drogue
parachutes are expected to land even further offshore and settle in waters more than 9,800 ft
(3,000 m) deep. Species densities are low (near zero for a majority of species for which there is
density data) that far offshore and none of the ESA-listed species considered in this
programmatic forage that deep. Therefore, they are not expected to encounter drogue or pilot
parachutes.

If the larger main parachutes or parafoils are not recovered, they will take longer than the drogue
parachutes to become saturated and will sink more slowly, but even the largest parafoil is
expected to sink at a rate of approximately 1,000 ft (304.8 m) in 145.5 minutes (or approximately
7 ft [2.1 m] per minute). This still 1s a relatively short amount of time to pass through the water
column, likely reaching the ocean floor within a matter of hours. Based on annual reports, the
main parachutes and parafoils were less likely to be recovered when recovery operations first
began. However, as operations continued to improve, recovery was more likely. For example,
40% of main parachutes and 45% of parafoils were recovered between 2018 and 2024. But in
2025, approximately 87.5% of main parachutes were recovered. Fairing recovery (parafoil) has
generally occurred approximately 200 mi (321.9 km) offshore, where species densities are
expected to be low. Dragon landings (main parachutes) will occur approximately 15.5 mi (25
km) off San Diego and northern Los Angeles, California. The future planned capsule (main
parachutes) will initially land hundreds of miles offshore and land closer to shore following
successful missions. Once fully operational, it will land at least 13.8 mi (22.2 km) from shore off
the west coast of North America. As mentioned previously, Dragon parachutes have been
recovered a majority of the time and are expected to sink within hours.

Daniel et al. (2023) observed two Kemp’s ridley turtles entangled and deceased in weather
balloon equipment off Virginia. For context, an average of 60 Kemp’s ridley turtles stranded per
year in Virginia from 2012-2021. Approximately 67,000 weather balloons are released each year
in the U.S. by the National Weather Service compared to a maximum of approximately 17,500
released each year under this programmatic — if each launch used the maximum number of
weather balloons. Weather balloons released as part of the programmatic action, and weather
balloons released by the National Weather Service are not recovered.

Considering that in areas of high species density, there is a relatively low occurrence of
unrecovered weather balloons, parachutes, and parafoils, and that unrecovered components
spend limited time in the water column before settling in deep water, exposure of ES A-listed
mammals, sea turtles, fishes, or invertebrates to unrecovered weather balloons, parachutes, and
parafoils is extremely unlikely. Therefore, the effects to ESA-listed species from entanglement
are discountable, and we conclude that the effects of entanglement on ESA-listed species in the
action area, because of activities covered under this programmatic, may affect, but are not likely
to adversely affect ESA-listed species.
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Unrecovered Debris

Unrecovered debris from expended stages, components, weather balloons, radiosondes, and
debris may affect ESA-listed species. Unrecovered debris may be ingested by ES A-listed species
foraging in the action arca. Nearly all ingested debris is plastic (Alzugaray et al. 2020; de
Carvalho et al. 2015; Im et al. 2020; Jacobsen et al. 2010; Rodriguez et al. 2022; Rosel et al.
2021; Schuyler et al. 2014; Werth et al. 2024; Wilcox et al. 2018). In a recent global review on
ingested marine debris, a majority of mortalities in marine mammals were caused by ingestion of
film-like plastic (e.g., plastic bags), plastic fragments (hardness not specified), rope/nets, and
fishing debris (Roman et al. 2021). For sea turtles, a majority of mortalities were caused by
ingestion of hard plastic, film-like plastic, and fishing debris (Roman et al. 2021). Plastics are
also the main type of debris ingested by fishes (Cliff et al. 2002; Germanov et al. 2018).

Based on more detailed information from the Reinitiation of the Conference and Biological
Opinion on SpaceX Starship-Super Heavy Operations in the North Atlantic Ocean, Gulf of
Mexico (non-U.S. waters), Gulf of America, North Pacific Ocean, South Pacific Ocean, and
Indian Ocean Authorized by the Federal Aviation Administration (OPR-2025-02468; NMFS
2025), a majority of debris from expended stages and components (such as fairings) is expected
to be stainless steel, composite materials, or other similar metallic materials that will sink
immediately due to their density and weight, if not recovered. In 2024, 94% of fairings were
recovered in the Atlantic and Pacific Oceans. Debris that may float, such as plastic, is either
likely to be contained within the stage or component if it is expended intact, or likely to be
incinerated by heat generated during the breakup of a stage or component during reentry. It is
difficult to assess the impacts of unrecovered debris on ESA-listed species in a robust way
because a majority of expended stages, components, and debris are expended far offshore.
Additionally, as mentioned by the Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection (GESAMP), the impact of space debris is uncertain and there is no
information on its final fate in the marine environment (GESAMP 2021). Because of the
emerging and rapidly expanding industry, it is difficult to predict exactly what materials would
survive to the ocean surface and where they will end up, both across the ocean and within the
water column. However, based on the aforementioned studies on debris ingestion, it appears
unlikely that ES A-listed species would ingest unrecovered debris.

Latex weather balloons undergo "brittle fracture™ at altitude, where the rubber shatters along
grain boundaries of crystallized segments and the balloon bursts. The resultant pieces of rubber
are small strands comparable to the size of a quarter (Burchette 1989b; Cullis et al. 2017). This
was confirmed by researchers at the University of Colorado and NOAA (Cullis et al. 2017). As
these small strands descend through the air and back to the ocean, their distribution is influenced
by changes in atmospheric pressure and wind, which disperses the strands before they land on
the surface of the ocean where they are further dispersed due to surface currents and wind. These
latex fragments float on the surface of the water and start to degrade over months from UV
exposure and weathering (Andrady 1990; Irwin 2012; Pegram and Andrady 1989), eventually
sinking due to the weight from biofouling (Burchette 1989a; Foley 1990; Lobelle and Cunliffe
2011; Thompson et al. 2004; Ye and Andrady 1991). Burchette (1989a) observed significant
degradation of balloon samples after six weeks of exposure. The degree to which such biofouling
may oceur will correspond to the amount of time the balloon remains at or near the ocean’s
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surface. Additionally, an area’s geographic latitude (and corresponding climatic conditions) has a
marked effect on the degree of biofouling on marine debris. Fouling of the latex shreds could be
confused with organic matter while ES A-listed species are foraging. Green sea turtles are
herbivorous and a large study of green sea turtles that stranded in Texas between 1987 and 2019,
discovered 48% had ingested plastic, although there was no evidence of mortality related to the
ingestion of the plastics (Choi et al. 2021).

Out of 12 categories of ingested marine debris, balloons/latex were one of the least common
types of ingested debris, and were recorded in fewer than 10 sea turtles compared to the largest
category, film-like plastic, which was recorded in over 300 sea turtles (Roman et al. 2021).
Given the small balloon shreds from the use of weather balloons as part of the proposed action
are likely to be scattered and not concentrated, and they should only be present in the upper
portions of the water column on the order of weeks, the potential for exposure of ESA-listed
species to these shreds, and thus the likelihood of their ingestion, is extremely low.

Parachutes and parafoils will also sink to the seafloor, typically within a matter of hours. As
discussed previously, the degradation of parachute and parafoil materials will be a slow process
that takes place after the materials have settled on the sea floor. It is possible that small
fragments could temporarily resuspend in the water column, but the potential for this depends on
local ocean floor conditions and the fragments are not expected to resuspend high in the water
column where they would likely be encountered by ESA-listed species. There are benthic ESA-
listed species, but as previously discussed, recovery operations involving parachutes and
parafoils typically have occurred approximately 200 mi (321.9 km) from shore and those that are
not recovered are expected to settle in waters more than 9,800 i (3,000 m) deep. None of the
ESA-listed species considered in this programmatic forage that deep. The National Institute of
Water and Atmospheric Research Ltd (2017) came to a similar conclusion for species off New
Zealand, determining that the risk of ingestion of debris was very low. Therefore, the likelihood
of'them encountering ingestible material once it has settled over the long-term is expected to be
extremely unlikely to occur.

Therefore, the potential for effects to ES A-listed species from unrecovered debris is
discountable, and we conclude that effects from unrecovered debris to ES A-listed species in the
action area, because of activities covered under this programmatic, may affect, but are not likely
to adversely affect, ES A-listed species.

Pollution

Pollution from vessels, propellant from expended stages, and launch and reentry emissions may
affect ESA-listed species. This includes in-air and in-water pollution.

In-air pollutants include those emitted by vessels used during pre-launch surveillance or recovery
operations (carbon dioxide, nitrogen oxides, sulfur oxides), emissions from launches (including
nitrogen oxides, carbon dioxide, vaporized metal particles such as alumina and black carbon),
and propellant from vehicle launch failures.

ES A-listed species that occur near launch sites will be more exposed to this stressor than other
species. Although vessels and launches will occur in arecas where ESA-listed species are
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expected to occur in higher numbers or densities (e.g., close to shore, critical habitat), it is
unlikely that pollutants in the air would have a measurable impact on air-breathing ES A-listed
marine mammals or sea turtles given the relatively small amount of pollutants especially
compared to global emissions, dispersion of pollutants in the air, and the brief amount of time
that marine mammals and sea turtles spend at the water’s surface to breathe.

Recently, scientists have studied how rocket launch emissions and particles associated with
rocket launches and reentries can lead to ozone depletion and cause detrimental effects to climate
and ecosystems (Dallas et al. 2020; Ferreira et al. 2024; Kokkinakis and Drikakis 2022; Maloney
et al. 2022; Murphy et al. 2023; Ross et al. 2004; Ryan et al. 2022). This may affect ES A-listed
species because climate can drive range and distribution shifts in ESA-listed species and their
prey (Record et al. 2019). Monitoring from the NASA Space Shuttle Program also documented
particulates and exhaust from solid rocket boosters in the environment post-launch (Hall et al.
2014). Hawkins et al. (1984) documented changes in pH in lagoons near the launch site that were
exposed to the exhaust plume, which the authors hypothesized led to some mortality of small
fishes. However, they also conclude that the cause of death was unclear and that some fish
recovered after exposure. We currently do not have sufficient information on the magnitude of
activities that will oceur to determine whether effects to ESA-listed species will be more than
insignificant. At present, it is reasonable to conclude that the emissions emitted by space launch
and reentry operations covered under this programmatic are a minute fraction of the global level
of emissions, and effects to ESA-listed species are not measurable.

In the event of a launch failure, propellant may be released into the air. Launch operators will
follow the emergency response and cleanup procedures outlined in their Hazardous Material
Emergency Response Plan (or similar plan). Procedures may include containing the spill using
disposable containment materials and cleaning the area with absorbents or other materials to
reduce the magnitude and duration of any impacts. In most launch failures, a majority of the
propellant will be consumed by the failure (i.e., consumed by the ensuing explosion). and will
not be prevalent or pervasive enough in the atmosphere to have a measurable impact on air-
breathing ESA-listed marine mammals and sea turtles.

In-water pollutants include those emitted by vessels such as fuel or oil leaks and spills, and
propellant from expended vehicles.

A fuel or oil leak would likely pose a risk to the vessel and its crew, and actions to correct a leak
would occur immediately to the fullest extent possible. There are no reports of a fuel or oil spill
over many years of vessel surveillance and recovery activities related to space launch and reentry
vessel operations. In the unlikely event that a leak should occur, the amount of fuel or oil
onboard a given vessel is not expected to cause widespread, high-dose contamination (given
dispersion by surface currents and wind) that would impact ES A-listed species.

Residual propellant, including hypergolic fuels, may remain on launch vehicles and stages that
land or are expended in the ocean. Launch vehicles and reentry vehicles are generally designed
to retain propellant. However, if residual propellant ends up in the ocean, it is expected to

evaporate/burn (if vented to the air, or if there is a launch failure or explosive event), transform
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into a much less toxic substance (through chemical reactions with air or water), or be dispersed
relatively quickly due to surface currents and ocean mixing.

It is unlikely that residual propellant will contribute measurably to the overall pollutant levels in
the action area. Given that a majority (approximately 90%) of space launch and reentry
operations use Falcon 9, which is reusable and lands on a droneship or barge, only a small
fraction of space launch and reentry operations will result in a stage being expended and residual
propellant reaching the ocean. The National Institute of Water and Atmospheric Research Ltd
(2017) came to a similar conclusion for species off New Zealand, determining that the risk of
exposure to toxic contaminants was very low. Other studies have documented or modeled the
occurrence of pollutants such as heavy metals (mereury, aluminum, zinc, arsenic, lead, etc.) and
hydrocarbons from space launch and reentry operations in the marine environment (Ayassamy
2025, Fourie et al. 2019; Lonsdale and Phillips 2021). Only one study has documented trace
elements in a species (the American alligator [4{ligator missisippiensis| at the Merritt Island
National Wildlife Refuge near Cape Canaveral, Florida), though it is still unclear the exact
impacts of those elements and whether those elements are directly caused by nearby space
activities (Horai et al. 2014). Thus, at this time, the effects of pollution from space launch and
reentry operations on ESA-listed species are not measurable.

Therefore, the potential for effects to ES A-listed species from pollution is insignificant, and we
conclude that effects from pollution to ESA-listed species in the action area, because of activities
covered under this programmatic, may affect, but are not likely to adversely affect, ESA-listed
species.

In-Air Sound

ES A-listed species that surface to breathe (marine mammals and sea turtles) may be exposed to
in-air sound from launch and reentry operations involving aircraft, sonic booms, stage landings,
explosive events, and launch operations. To be exposed to this stressor, ESA-listed marine
mammals and sea turtles would have to be in the exact same place at the exact same time that the
activity occurs. ESA-listed marine mammals and sea turtles spend very little time at the surface,
and generally only spend a few seconds to breathe before diving back underwater. Sonic booms,
stage landings, and explosive events may occur across a broad area. Species densities in a vast
majority of these areas are low and given the large areas over which ESA-listed species can be
distributed, it is extremely unlikely that an ES A-listed species will occur at the surface at the
exact time and place as a sonic boom, stage landing, or explosive event. Thus, the effects are
discountable.

ESA-listed species that occur in close proximity to launch sites, particularly CCSFS and KSC
where nearly all space launches have occurred in the past couple of years, will be exposed to in-
air sound from launch operations (e.g., the launch itself but also static fire tests and other pre-
launch safety checks) more than other species. Based on density, the species that will be most
exposed to in-air launch noise would be the North Atlantic DPS of green turtle and Northwest
Atlantic Ocean DPS of loggerhead sea turtle. The Kemp’s ridley turtle and leatherback turtle
may be exposed but to a lesser degree, and it is unlikely that North Atlantic right whales would
be exposed. At present, our knowledge of the potential effects of launch noise on sea turtles is
limited. Though the amount of time that sea turtles spend at the surface is short and it is unlikely
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that a sea turtle would surface at the same time as a launch, given the increase in launches, it is
reasonable to conclude that at some point in the future, sea turtles will be exposed to in-air sound
from launches. Hauled-out pinnipeds may be present around VSFB. Monitoring of launch
impacts has occurred at VSFB for many years due to MMPA Letter of Authorization (LoA)
requirements for VSFB (e.g., USSF 2026). Monitoring does not occur for all activities, nor does
it occur for every launch. However, in accordance with the LoA, USSF must conduct marine
mammal monitoring and acoustic measurements 1) for all new rockets, 2) for rockets (existing
and new) launched from new facilities, 3) for larger or louder rockets than those that have been
previously launched from VSFB during their first three launches, and 4) for the first three
launches from any new facilities during March through July. Observed behavioral reactions
during that monitoring of launches included alerting and flushing, with no documented instances
of prolonged or severe disturbance, injury, or mortality. Thus, available information on potential
effects at this time indicates that the effects would not be more than insignificant.

We conclude that in-air sound effects to ESA-listed species in the action area because of
activities covered under this programmatic may affect, but are not likely to adversely affect,
ES A-listed species.

Impulsive Underwater Sound

During space launch and reentry operations, impulsive sounds such as sonic booms,
stage/component/debris landings, and explosive events may affect ESA-listed species
underwater.

During space launch and reentry operations, sonic booms of up to 50 pounds per square foot
(psf) may be generated. An overpressure of 1 psf is similar to a thunderclap. Boom intensity, in
terms of psf, is greatest under the flight path and progressively weakens with horizontal distance
away from the flight path. Acoustic energy in the air does not effectively cross the air-water
boundary and most of the sound energy is reflected off the water’s surface (Richardson et al.
1995). Previous research conducted by the U.S. Air Force Research Laboratory (2000)
determined that a peak pressure of 12 pounds per square inch (psi) in the water would be needed
to meet the outdated 182 decibels (dB) referenced (re) to the standard unit of acoustic pressure
underwater, 1 micro Pascal (uPa), threshold for marine mammal and sea turtle adverse effects.
Current thresholds utilized by NMFS (FHWG 2008; NMFS 2024; U.S. Department of the Navy
2024a) for the onset of behavioral disturbance from impulsive sound sources (in water) are lower
than the outdated 182 dB: 175 dB for sea turtles, 160 dB for marine mammals, and 150 dB for
fishes. It is important to note that these current thresholds are root mean square (rms) values and
not peak pressure values. The rms value is the square root of the average of the square of the
sound signal pressure over a given duration. Due to the squaring and averaging of sound pressure
values (which tends to level out large values), the rms value generally results in a lower value
than the peak value. However, to produce even 12 psi in water, a surface (i.e., at the ocean
surface) pressure of approximately 900 psf is needed.

Rather than responding primarily to sound pressure, fish and invertebrates mainly detect particle
motion and can sense local water movements (Solé et al. 2023). This detection is limited, as
particle motion diminishes rapidly with distance from the sound source, making the impact of
noise on fish and invertebrates likely less than the impact on marine mammals and sea turtles.
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Thus, it would take a much greater sonic boom than will be generated by the vehicles under this
programmatic to create an acoustic impact underwater that could cause a measurable response in
ES A-listed species exposed to the sonic booms, and thus the effects are insignificant.

Impulse noise from vehicle launches and landings may affect ESA-listed species’ hearing
underwater. Noise from a launch is unlikely to effectively cross the air-water boundary, as
previously discussed. The likelihood that an animal occurs at the same time and place as a stage
landing, and would be exposed to sound generated by the landing, is expected to be extremely
unlikely given relatively low species densities, large areas over which vehicles may land or be
expended, and the short duration (only a few seconds) of landings. Ribeiro Guimaraes
Dombroski (2023) detected airborne sounds (such as commercial airplanes and emergency
vehicle sirens) underwater on tagged manatees. However, the manatees did not exhibit any
behavioral changes to the sounds and they occurred in much shallower and protected waters than
where ESA-listed species under NMFS’s jurisdiction are expected to occur (i.e., the airborne
sounds are likely only detected at the surface of the water; J. Dombroski, RWSC, pers. comm. to
E. Chou, NMFS, December 10, 2025). Therefore, any effect from vehicle launches and landings
on ESA-listed species while underwater would be immeasurable or extremely unlikely,
respectively, and therefore the effects are insignificant or discountable, respectively.

ES A-listed species may also be affected by the underwater sound from explosive events.
Explosive events under this programmatic may occur only under the following conditions: 1)
explosive events will occur, at minimum, 11 ft (3.4 m) above the surface of the ocean; 2) the
explosive weight (calculated from the amount of remaining propellant and its explosive yield)
will not exceed 55,800 kilograms (123,018 1bs); and 3) explosive events will only occur in the
Atlantic portion of the action area at least 100 mi (160.9 km) from any major land mass (see
Figure 5).

To estimate exposure of ES A-listed species to underwater sound from explosive events, we
reviewed and adopted FAA’s calculations of the ensonified area (area filled with sound from an
explosive event) within which species could respond to the sound. The ensonified area within
which species could respond was determined by the bounding (largest) explosive event and
NMFS’s acoustic thresholds (Table 7).
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Table 7. NMFS acoustic thresholds and resulting underwater ensonified area from first
stage testing explosive events

Hearing/Species Group Minimum Threshold to a | Ensonified Area (km?)
Response* (dB re 1 pPa) | per Explosive Event
Low-frequency cetacean 216 1.923

(blue whale, fin whale, North
Atlantic right whale, sei whale)

High-frequency cetacean 224 0.305
(sperm whale)
Sea turtle 224 0.305

(green turtle, Kemp’s ridley turtle,
leatherback turtle, loggerhead sea
turtle)

Fish > 2g 206 19.225
(giant manta ray, oceanic whitetip
shark, scalloped hammerhead shark)

dB re 1 puPa = Decibels referenced to a pressure of one microPascal, km* = square kilometers; g = grams
* Note peak sound pressure level thresholds are used

Marine mammal and sea turtle (blue, fin, North Atlantic right, sei, and sperm whales; green,
Kemp’s ridley, leatherback, and loggerhead sea turtles) densities are near zero 100 mi (160.9
km) from shore where explosive events may occur (Roberts et al. 2023; Roberts et al. 2016;
Roberts et al. 2024; DiMatteo et al. 2024). The highest monthly mean species density in the
explosive events area (see Figure 5) was 0.007 sperm whales per km?, other marine mammal and
sea turtle densities are magnitudes lower than those for sperm whales. Given the relatively small
ensonified areas within which measurable responses could be expected, it is extremely unlikely
that ESA-listed marine mammals and sea turtles (blue, fin, North Atlantic right, sei, and sperm
whales; green, Kemp's ridley, leatherback, and loggerhead sea turtles) will be exposed to
underwater acoustic effects from explosive events. Densities for other ES A-listed species
including other sea turtles (hawksbill turtle), fishes, and invertebrates are not expected to be
higher than the densities described above. This is because the areas where explosive events can
occur are far offshore and do not include where these species aggregate. Therefore, it is
extremely unlikely that these species will be exposed to underwater acoustic effects from
explosive events, and the effects are discountable.

We conclude that effects to ES A-listed species in the action area from impulsive underwater
sound because of activities covered under this programmatic may affect, but are not likely to
adversely affect, ESA-listed species.

Noise and Visual Disturbance

Aircraft overflights, vessels, and stages/components/debris expended from space launch and
reentry operations will have sounds associated with their activity (see also In-Air Sound and
Impulsive Underwater Sound). There could also be a visual stimulus from aircraft, vessels, and
falling objects that could potentially lead to a change in behavior. Visual disturbance and noise
can co-occur, making it difficult to discern which stimulus causes a reaction or whether the
reaction is to the combined stimuli. Similar to noise, the visual stimulus impacts would be
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transient and only occur if an individual is surfacing or very close to the surface at the same time
an aircraft happens to be flying over, a vessel is transiting, or an expended object is descending,
within a detectable distance.

Cetacean (sperm whales and bowhead whales) studies observed that a few individuals may dive
in response to fixed wing aircraft overflights, and some individuals may delay vocalizations,
surface for shorter periods, breach, or tail slap (Patenaude et al. 2002b; Richter et al. 2003a;
Smultea et al. 2008b; Wirsig et al. 1998). These responses mostly occurred when the aircraft
was below an altitude of approximately 820.2 ft (250 m), which is lower than the altitude at
which aircraft will be operating during proposed activities under this programmatic (1,000 ft, or
304.8 m).

Species-specific studies on the reaction of sea turtles to fixed-wing aircraft overflights are
lacking. Sea turtles might be able to detect low-flying aircraft via visual cues such as the
aircraft's shadow, similar to the findings of Hazel et al. (2007a) regarding watercraft, potentially
eliciting a brief reaction such as a dive or lateral movement. However, considering that sea
turtles spend a significant portion of their time underwater (Lutcavage and Lutz 2017) and the
low frequency and short duration of surveillance flights, the probability of exposing an
individual to a visually-induced stressor from aircraft momentarily flying overhead would be
very low. The same is relevant for ESA-listed fishes in the action area, considering their limited
time near the surface and brief aircraft overflight.

As stated in the PDCs, aircraft will maintain a minimum of 1,000 ft (304.8 m) over ESA-listed or
MMPA-protected species and 1,500 ft (457.2 m) over North Atlantic right whales. Additionally,
aircraft will avoid flying in circles if marine mammals or sea turtles are spotted to avoid any type
of harassing behavior. Thus, the chances of an individual ESA-listed species being exposed to
the proposed aircraft overflights are extremely low.

Studies have observed changes in the behavior of marine mammals, sea turtles, and fishes to
vessel noise (Hazel et al. 2007b;, Holt et al. 2009; Luksenburg and Parsons 2009; Noren et al.
2009; Patenaude et al. 2002a; Richter et al. 2003b; Smultea et al. 2008a). Vessel noise will not
exceed that of larger commercial shipping vessels and will only be temporary (only used for pre-
launch surveillance and post-launch recovery) compared to the more persistent presence of
commercial vessels. Additionally, while not specifically designed to do so, several aspects of the
PDCs will minimize effects associated with vessel acoustic disturbance to ES A-listed species
(e.g., maintaining separation distances from protected species, slowing to 10 knots or less around
certain species and in specific areas; see Project Design Criteria). Similar to noise, visual
stimulus impacts would be transient and even less likely to be perceived than sound as light does
not travel as well underwater. Given the PDCs and the relatively small contribution of the vessels
associated with the proposed action to the overall vessel activity in the action area, effects from
vessel presence (visual or acoustic) are expected to be so minor that they cannot be meaningfully
evaluated.

After an expended stage, components, or debris has descended and hit the surface of the water

(associated acoustic impact discussed in Impulsive Underwater Sound), it begins to sink through
the water column. Because the object is sinking through the water column (i.e., underwater),
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there may be greater opportunities for the object to been seen by an ESA-listed species as
opposed to in the atmosphere. If the object is visually detected by an ES A-listed species it could
result in a behavioral response, such as leaving the vieinity. Marine animals may avoid areas
with disturbing stimuli (visual presence, noise), such as from marine energy devices (Hemery et
al. 2024). The sinking expended object may incite temporary avoidance but once it has sunk or
sunk past the detection range of the animal, the animal may reoccupy that area of water column,
resulting in only a brief minor disruption. As previously discussed (in Direct Impact by Falling
Objects), exposure to objects expended during space launch and reentry operations is extremely
unlikely considering vast areas where they return to earth and the low densities of ES A-listed
species in those areas.

Given the limited and temporary behavioral responses to similar stimuli documented in available
research, we expect that potential effects on ESA-listed species, should they occur, would be
insignificant. We conclude that visual and acoustic effects to ES A-listed species in the action
area from aircraft overflight, vessel transit, and expended objects covered under this
programmatic may affect, but are not likely to adversely affect, ESA-listed species.

Vessel Strike

ESA-listed species may be exposed to vessels associated with launch and reentry operations in
all portions of the action area (except the Indian Ocean, South Pacific Ocean, South Atlantic
Ocean, and Southern Ocean). A vessel strike could result in injury or mortality. The duration of
vessel operations is temporary (for example, with SpaceX’s Starship-Super Heavy, vessel
operations last approximately five days for each launch with a recovery). Vessel operations only
apply to pre-launch surveillance and post-launch recovery (i.e., vessels are not active
continuously every day). The proposed action has a limited amount of vessel activity, especially
compared to the amount of recreational and commercial vessel traffic across the action area.

The potential for a vessel striking an ESA-listed marine mammal, sea turtles, or fish is unlikely
because the proposed action consists of limited vessel operations and the action area is extremely
large. A vessel grounding in an area where ESA-listed corals, black abalone, white abalone,
queen conch, or the proposed sunflower sea star occur would be extremely unlikely because
there is no planned vessel activity in shallow nearshore or offshore reef areas. No vessel
groundings have occurred during any previous vessel operations associated with space launch
and reentry operations.

Sturgeon may be exposed to vessel strikes when vessels are departing or returning to ports that
are located where sturgeon are present. Ports that have been used or are planned to be used
including Piney Point, Maryland, Port of Baltimore, Maryland, Port of Hampton Roads, Virginia,
and Port of Norfolk, Virginia, occur where migratory and foraging Atlantic and shortnose
sturgeon may be present. It is unlikely that sturgeon would be struck by vessels because they are
generally bottom-dwelling, though they swim at various depths and may occur near the surface
during migrations or spawning movements (Balazik et al. 2012a; Balazik et al. 2012b). The draft
of the vessels that would be used would not approach the depth of the channels and ports used.
Sturgeon tend to occur in the bottom 3 ft (1 m) of the channel or port; thus, it is unlikely that
sturgeon will be struck by vessels. Additionally, vessel activity is temporary and limited, further
reducing the likelihood of a vessel strike.
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The PDCs include several measures to avoid vessel strikes including the presence of dedicated
observers on board to monitor for marine mammals and sea turtles, as well as adhering to
minimum avoidance distances and speed restrictions when in proximity to certain ESA-listed
species. Implementation of the PDCs reduces the potential risk for vessel strike making it
extremely unlikely to occur.

Thus, effects to ESA-listed species from vessel strike are discountable. We conclude that impacts
from vessel strike to ESA-listed species in the action area because of vessel activities covered
under this programmatic may affect, but are not likely to adversely affect ES A-listed species.

Increased Sea Surface Temperature

Heat from stage landings (produced by engines during the landing burn), explosive events, or
launches (heat plume) may affect ESA-listed species that spend time at the surface of the ocean
(marine mammals, sea turtles, fishes, and chambered nautilus). These activities may result in a
temporary but significant increase in temperature at the surface of the ocean.

To be exposed to this stressor, ES A-listed species would have to be in the exact same place at the
exact same time that a vehicle landing, launch, or explosive event occurs. As previously
discussed, it is extremely unlikely that an ES A-listed species would oceur at the exact same place
and time as a vehicle landing or explosive event, the latter of which will only occur far from
shore where species densities are low or near zero. Species that occur near launch sites (see In-
Air Sound) have a greater chance of being exposed to heat plumes from launches than other
species. Water has a significantly higher specific heat capacity (the amount of heat that needs to
be added to one unit of mass of a substance to cause an increase of one unit in temperature) than
air, meaning it takes much more energy to raise the temperature of water than to raise the
temperature of air. Thus, we expect that ocean temperatures are not affected by launches as
significantly as the surrounding air.

We are not aware of heat plume monitoring for any Falcon 9 launch, which is the most widely
used launch vehicle. However, monitoring of heat plumes from SpaceX’s Starship-Super Heavy
launches observed temperatures of approximately 300°F (149°C) at the Boca Chica Launch Site,
approximately 212°F (100°C) within a 0.3-mi (0.5-km) radius surrounding the launch site, and
approximately 90°F (32°C; which is similar ambient temperature at some launch sites during
certain months) within a 0.6-mi (1-km) radius surrounding the launch site (FAA 2024). Starship-
Super Heavy is expected to have a much larger and more intense (in terms of degrees in
temperature) heat plume than launch vehicles covered under this programmatic because the total
thrust of Starship-Super Heavy is more than 2.5 times the total thrust of a launch vehicle under
this programmatic. This results in a very small area that may be exposed to high temperatures.

Additionally, ESA-listed marine mammals, sea turtles, fishes, and chambered nautilus spend a
majority of their time underwater compared to at or just above the surface (when breathing, in
the case of marine mammals and sea turtles), and water temperatures below the surface are
unlikely to be changed by the heat plume from launches. Thus, based on the limited information,
we believe that species’ exposure to heat plumes from launches is extremely unlikely and, thus,
discountable.
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We conclude that impacts to ESA-listed species in the action area from heat because of activities
covered under this programmatic may affect, but are not likely to adversely affect, ESA-listed
species.

Vibration

Vibration from launches may affect species near the launch sites, particularly CCSFS and KSC,
where nearly all launches have occurred in the past couple of years. Based on density data
mentioned previously, this includes the North Atlantic DPS of green turtle and Northwest
Atlantic Ocean DPS of loggerhead sea turtle. The Kemp’s ridley turtle and leatherback turtle
may be exposed but to a lesser degree, and it is unlikely that North Atlantic right whales will be
exposed. Smalltooth sawfish and Atlantic sturgeon may also be exposed to vibration from
launches.

We are not aware of launch vibration monitoring for vehicles other than Starship-Super Heavy.
During previous Starship-Super Heavy launches, vibration was observed from the launch site out
to a radius of approximately 0.7 mi (1.1 km) from the launch site (FAA 2024). Though
monitoring stations were only located on land, it was determined that a majority of the energy
was distributed through the air and not the ground (FAA 2024). This information is limited
because not all monitoring information is available, and, of the information that 1s available,
monitoring only occurred for a handful of launches. Vibration from Starship-Super Heavy
launches is expected to affect a much larger area than vibration from launch vehicles covered
under this programmatic because the total thrust of Starship-Super Heavy is more than 2.5 times
the total thrust of a launch vehicle under this programmatic. This results in a very small area that
may be exposed to vibration.

In the event that those vibrations enter the marine environment, it is likely only to affect fishes
such as smalltooth sawfish and Atlantic sturgeon because fish are especially able to detect
particle motion. Thus, based on the limited information currently available, we conclude that
effects to ESA-listed fishes from launch vibrations will be so small as to not be measurable and,
thus, insignificant. Thus, impacts to ESA-listed species in the action area from vibration because
of activities covered under this programmatic may affect, but are not likely to adversely affect,
ESA-listed species.

Critical Habitat

Most of the proposed operations would occur well offshore in deep waters and avoid critical
habitat areas (see zones identified in the Action Area section). PDCs associated with zones of the
action area avoid or restrict activities in most critical habitat areas. In this section, we assess the
potential effects of activities that may occur in designated or proposed critical habitat.

Temperature

Heat from stage landings (produced by engines during the landing burn), explosive events, or
launches (heat plume) may cause a temporary increase in sea surface temperatures. PBFs of

90

Draft A-230 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

critical habitat occurring in the action area that may be affected by changes in temperature are
listed in Table 8.

Table 8. Temperature-related PBFs of critical habitat in the action area that may be

affected

Physical and Biological Feature Associated Critical Habitat Activities
Calving habitat: Sea surface temperatures North Atlantic Right Whale  Launches,
from a minimum of 7°C, and never more landings
than 17°C (stage/barge)
Calving habitat: Water depths of 6-28 m, North Atlantic Right Whale  Launches,
where the sea surface conditions and landings
temperature features simultaneously co-occur (stage/barge)

over contiguous areas of at least 231 NM? of
ocean waters during the months of

November through April

Sargassum habitat: Convergence zones, Loggerhead Sea Turtle — Launches,
surface-water downwelling areas, the Northwest Atlantic Ocean landings
margins of major boundary currents (Gulf DPS (stage/barge),
Stream), and other locations where there are explosive
concentrated components of the Sargassum events

community in water temperatures suitable for
the optimal growth of Sargassum and
inhabitance of loggerheads

Winter habitat: Water temperatures above Loggerhead Sea Turtle — Landings
10°C from November through April Northwest Atlantic Ocean (stage/barge)
DPS

Foraging habitat: Water temperatures to Loggerhead Sea Turtle — Launches,

support loggerhead inhabitance, generally Northwest Atlantic Ocean landings

above 10°C DPS (stage/barge),
explosive
events

Launch (i.e., ignition of the rocket’s engines) can cause a temporary increase in temperatures
near coastal launch sites (e.g., KSC, CCSFS). Heat continues to be emitted as the rocket gains
altitude. Most of this heat dissipates in the atmosphere, while a fraction may be absorbed in the
top layer of the ocean surface directly adjacent to the launch site. This temperature increase is
expected to extend only into a very shallow layer at the surface in the first few seconds after
launch and dissipate within seconds.
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Return of stages, whether resulting in a controlled landing (i.e., there is a landing burn), barge
landing, or explosive event, may also increase sea surface temperatures. The stage enters the
atmosphere at hypersonic speeds, and the friction causes compression of air, producing heat. For
stages that land in the ocean, the landing burn or physical impact of the stage hitting the water at
high speed can create a brief, localized surge of heat at the surface. An explosive event would
also result in a temporary but significant increase in temperatures at the surface of the ocean due
to the burning of residual propellant. However, explosive events will not occur near any critical
habitat.

As mentioned previously, water has a significantly higher specific heat capacity than air, so we
expect that ocean temperatures are not affected by launches as significantly as the surrounding
air. Heat added at the surface 1s anticipated to be localized to the area near the launch or landing
location, and would be temporary. The likelihood of effects is also minimized through PDCs,
such as no disposals (controlled landings) in Zone 3a, which overlaps Northwest Atlantic Ocean
DPS loggerhead sea turtle winter critical habitat, November through April.

Thus, based on the limited information, the effect of temperature on critical habitats listed in
Table 8 is expected to not be measurable and are insignificant. We conclude that impacts to
designated critical habitats in the action arca from heat because of activities covered under this
programmatic may affect, but are not likely to adversely affect, designated critical habitat.

Benthic/Obstruction

Radiosondes, stages, fairings, and debris falling and landing in the action area have the potential
to affect critical habitat. As described for effects to species, the action area where objects may
land encompasses vast expanses of ocean, the vast majority of which is outside critical habitat.
Therefore, debris is more likely to be expended outside critical habitat. For the fraction that are
expended within critical habitat, expended components could crush or smother features of
critical habitat, disturb substrate, and/or act as an obstruction if they are unrecovered.

Benthic impacts

Unrecovered debris (e.g., from disposals or expended boosters, fairings, spacecraft, debris, or
radiosondes from weather balloons) that does not fully burn up on reentry or break up, may sink
and can affect benthic habitat features (Table 9).

92

Draft A-232 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

Table 9. Benthic habitat PBFs of critical habitat within the action area that may be affected

Physical and Biological Feature Associated Critical Habitat Activities
Benthic foraging/resting essential features: Green Sea Turtle — North Landings
From the mean high water line to 20 m Atlantic DPS (Proposed) (disposal and
depth, underwater refugia and food resources expended)

(i.e., seagrasses, macroalgae, and/or
mvertebrates) of sufficient condition,
distribution, diversity, abundance, and
density necessary to support survival,
development, growth, and/or reproduction

Only a small portion of the proposed North Atlantic DPS green turtle critical habitat benthic
foraging/resting feature overlaps Zone 2 in the Gulf, where spacecraft reentry and debris may
land and sink. Given the limited area of critical habitat that overlaps Zone 2, the effects of
unrecovered debris on the benthic foraging/resting feature of North Atlantic DPS green turtle
proposed critical habitat 1s expected to be so small as to not be measurable. Thus, effects to the
North Atlantic DPS green turtle proposed critical habitat are insignificant.

Movement obstruction impacts

Unrecovered debris in the ocean may present barriers to movement and obstruct passage of ESA-
listed species, impacting related critical habitat PBFs (Table 10).
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Table 10. Migration, passage, movement, and access PBFs of critical habitat in the action
area that may be affected

Physical and Biological Feature Associated Critical Habitat Activities
Migratory essential feature: From the mean  Green Sea Turtle — North Landings
high water line to 20 m depth, sufficiently  Atlantic DPS (Proposed) (disposal and
unobstructed corridors that allow for expended)

unrestricted transit between foraging and
nesting areas for reproductive individuals

Reproductive essential feature: From the Green Sea Turtle — North Landings
mean high water line to 20 m depth, Atlantic DPS (Proposed) (disposal and
sufficiently dark and unobstructed expended)

nearshore waters adjacent to nesting
beaches proposed as critical habitat by U.S.
Fish and Wildlife Service, to allow for the
transit, mating, and internesting of
reproductive individuals and the transit of
post-hatchlings

Constricted migratory habitat: Passage Loggerhead Sea Turtle — Landings
conditions to allow for migration to and Northwest Atlantic Ocean (digposal and
from nesting, breeding, and/or foraging DPS expended)
areas

Potential effects to these PBFs are minimized by the PDCs. For example, Zone 5, which
encompasses Northwest Atlantic Ocean DPS loggerhead sea turtle constricted migratory critical
habitat and proposed North Atlantic DPS green turtle reproductive and migratory critical habitat,
will not have any disposals or expended stages, components, or debris. Thus, it is extremely
unlikely that unrecovered debris will occur in the critical habitats listed in Table 10, and the
effects are discountable.

We conclude that impacts to designated or proposed critical habitats in the action area from
unrecovered debris because of activities covered under this programmatic may affect, but are not
likely to adversely affect, designated or proposed critical habitat.

Noise

Rocket launches, landings, disposals/expenditures, and vessel and aircraft transits will introduce
sound in the action area. These could have both in-air and underwater components and may
affect critical habitat PBFs related to noise (Table 11).
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Table 11. Noise-related PBFs of critical habitat in the action area that may be affected

Physical and Biological Feature Associated Critical Habitat Activities

Terrestrial, air, and aquatic areas that support  Steller Sea Lion — Western Launches,
reproduction, foraging, rest, and refuge DPS sonic booms,
vessels, aircraft

Spawning Habitat. Marine sites used for Nassau Grouper Barge
spawning and adjacent waters that support landings,
movement and staging associated with vessels, aircraft
spawning

Sufficiently quiet conditions for normal use ~ Rice's Whale (Proposed) Vessels,

and ocecupancy, including intraspecific aircraft

communication, navigation, and detection of
prey, predators, and other threats

Given the temporary nature and short duration that sonic booms, impulse noise, and vessel and
aircraft noise will occur, in addition to the ineffective transmission of acoustic energy across the
air-water boundary (for in-air sounds), the additional sound from these activities is not expected
to measurably affect the long-term acoustic conditions of critical habitat. Thus, the effects of
sound on the critical habitats listed in Table 11 are insignificant. We conclude that impacts to
designated or proposed critical habitat in the action area from sound because of activities covered
under this programmatic may affect, but are not likely to adversely affect, designated or
proposed critical habitat.

Pollution

Pollutants discussed in regards to effects to species (e.g., from vessels including droneships,
propellant from expended stages, launch and reentry emissions) may also affect PBFs of multiple
species’ critical habitats (Table 12).

Table 12. Pollution-related PBF's of critical habitat in the action area that may be affected

Physical and Biological Feature Associated Critical Habitat Actions
Terrestrial, air, and aquatic areas that support  Steller Sea Lion — Western Launches,
reproduction, foraging, rest, and refuge DPS vessels
Spawning Habitat. Marine sites used for Nassau Grouper Barge
spawning and adjacent waters that support landings,
movement and staging associated with vessels
spawning
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Physical and Biological Feature

Associated Critical Habitat Actions

Sites that support the normal function of all
life stages of the corals, including
reproduction, recruitment, and maturation.
These sites are natural, consolidated hard
substrate or dead coral skeleton free of algae
and sediment at the appropriate scale at the
point of larval settlement or fragment
reattachment, and the associated water
column. Several attributes of these sites
determine the quality of the area and
influence the value of the associated feature
to the conservation of the species, including:
Marine water with levels of
anthropogenically-introduced (from humans)
chemical contaminants that do not preclude
or inhibit any demographic function

Marine water with (i) elevated productivity,
(i1) bottom temperatures of 10-19°C, and
(iii) levels of pollutants that do not preclude
or inhibit any demographic function

Nearshore marine areas free of obstruction
with water quality and quantity conditions
and forage, including aquatic invertebrates
and fishes, supporting growth and
maturation; and natural cover such as
submerged and overhanging large wood,
aquatic vegetation, large rocks and boulders,
and side channels

Sediment quality, including texture and other
chemical characteristics, necessary for
normal behavior, growth, and viability of all
life stages

Suitable water quality. Suitable water quality
includes temperature, salinity, pH, and other
chemical characteristics necessary for normal
settlement, growth, behavior, and viability of
black abalone

The critical habitat designation did not

Boulder Star Coral Barge
Lobed Star Coral landings,
Mountainous Star Coral vessels
Pillar Coral

Rough Cactus Coral

Rice's Whale (Proposed) Vessels
Chinook Salmon — Puget Vessels
Sound ESU

Chum Salmon — Hood Canal
Summer-Run ESU

Gulf Sturgeon Vessels
Black Abalone Vessels
Green Sea Turtle — North Vessels

precisely define PBFs; however, critical Atlantic DPS
habitat was designated to provide protection
96
A-236 September 2026




Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Appendix A

Physical and Biological Feature

Associated Critical Habitat

Actions

for important developmental and resting
habitats. Seagrass is the principal dietary
component of juvenile and adult green sea
turtles. Coral reefs and other topographic
features within the waters surrounding
Culebra provide shelter from predators.
Nearby sandy beaches provide nesting
grounds for adult females

The critical habitat designation did not
precisely define PBFs; however, important
features of these areas for hawksbill turtles
include foraging habitat, shelter for resting
and refuge from predators, access to nesting
sites, and natal development habitat

Water quality and sufficient levels of
dissolved oxygen to support growth,
survival, reproduction, and feeding
opportunities

Water quality to support growth and
development

Water quality, including temperature,
salinity, pH, hardness, turbidity, oxygen
content, and other chemical characteristics,
necessary for normal behavior, growth, and
viability of all life stages

Coastal marine arcas: Water quality - Coastal
marine waters with adequate dissolved
oxygen levels and acceptably low levels of
contaminants (e.g., pesticides, PAHs, heavy
metals that may disrupt the normal behavior,
growth, and viability of subadult and adult
green sturgeon)

Waters free of toxins or other agents of a
type and amount harmful to Cook Inlet
beluga whales

Hawksbill Sea Turtle

Yelloweye Rockfish — Puget
Sound/Georgia Basin DPS

Bocaccio — Puget
Sound/Georgia Basin DPS

Killer Whale — Southern
Resident DPS

Gulf Sturgeon

Green Sturgeon — Southern
DPS

Beluga Whale — Cook Inlet
DPS

Vessels

Vessels

Barge
landings,
vessels

Vessels

Barge
landings,
vessels

Vessels
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Water quality may be temporarily degraded as a result of vessel pollutants or a launch failure.
Recovery activities and any emergency response and cleanup procedures would reduce the
magnitude and duration of impacts from a launch failure. As previously discussed, pollutants are
expected to evaporate and quickly become dispersed due to wind and currents, limiting any
impacts to a temporary duration. Given the limited use of vessels and brief exposure to
pollutants, the effect of pollution on related PBFs will be so small as to not be measurable. Thus,
the effects on designated critical habitats in Table 12 are insignificant. We conclude that impacts
to designated or proposed critical habitat in the action area from pollution because of activities
covered under this programmatic may affect, but are not likely to adversely affect, designated or

proposed critical habitat.

Food Resources

Many species’ critical habitats include PBFs related to their food or prey resources (Table 13).
Food, prey, and forage areas may be affected by similar stressors as ESA-listed species.

Table 13. Food, prey, and forage PBFs of critical habitat in the action area that may be

affected

Physical and Biological Feature

Associated Critical Habitat Activities

Abundant food items, such as detritus, Gulf Sturgeon Vessels
aquatic insects, worms, and/or molluscs,
within riverine habitats for larval and
juvenile life stages; and abundant prey items,
such as amphipods, lancelets, polychaetes,
gastropods, ghost shrimp, isopods, molluscs
and/or crustaceans, within estuarine and
marine habitats and substrates for subadult
and adult life stages
Benthic foraging/resting essential features: Green Sea Turtle — East Launches,
From the mean high water line to 20 m Pacific DPS, North Atlantic  barge landings
depth, underwater refugia and food resources DPS, South Atlantic DPS (North Atlantic
(i.e., seagrasses, macroalgae, and/or (Proposed) DPS only),
mvertebrates) of sufficient condition, landings
distribution, diversity, abundance, and (disposal and
density necessary to support survival, expended,
development, growth, and/or reproduction North Atlantic
DPS only),
vessels
Food resources. Abundant food resources Black Abalone Vessels
mcluding bacterial and diatom films,
crustose coralline algae, and a source of
detrital macroalgae, are required for growth
and survival of all stages of black abalone
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Physical and Biological Feature Associated Critical Habitat Activities

Nearshore and offshore marine foraging Eulachon — Southern DPS Vessels
habitat with water quality and available prey,

supporting juveniles and adult survival.

Eulachon prey on a wide variety of species

including crustaceans such as copepods and

euphausiids, unidentified malacostracans,

cumaceans mysids, barnacle larvae, and

worm larvae

Nearshore marine areas free of obstruction Chinook Salmon — Puget Vessels
with water quality and quantity conditions Sound ESU

and forage, including aquatic invertebrates Chum Salmon — Hood Canal

and fishes, supporting growth and Summer-Run ESU

maturation; and natural cover such as
submerged and overhanging large wood,
aquatic vegetation, large rocks and boulders,
and side channels

Nutrients, physical oceanography processes,  North Pacific Right Whale Vessels
certain species of zooplankton (copepods),
and long photo-period due to the high

latitude

Prey species of sufficient quantity, quality, Killer Whale — Southern Barge
and availability to support individual growth, Resident DPS landings,
reproduction, and development, as well as vessels

overall population growth

Prey species, primarily euphausiids Humpback Whale — Western  Launches,
(Thysanoessa and Euphausia) and small North Pacific DPS vessels
pelagic schooling fishes, such as Pacific

herring (Clupea pallasii), capelin (Mallotus

villosus), juvenile walleye pollock (Gadis

chalcogrammaus) and Pacific sand lance

(Ammodytes personatus) of sufficient

quality, abundance, and accessibility within

humpback whale feeding areas to support

feeding and population growth
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species to support individual growth,
survival, reproduction, and feeding
opportunities

Sound/Georgia Basin DPS

100

Physical and Biological Feature Associated Critical Habitat Activities

Prey species, primarily euphausiids Humpback Whale — Mexico  Launches,

(Thysanoessa, Euphausia, Nyctiphanes, and ~ DPS barge landings,

Nematoscelis) and small pelagic schooling landings

fishes, such as Pacific sardine (Sardinops (disposal and

sagax), northern anchovy (Engraulis expended),

mordax), Pacific herring (Clupea pallasir), vessels

capelin (Mallotus villosus), juvenile walleye

pollock (Gadus chalcogrammus), and Pacific

sand lance (Ammodytes personatus) of

sufficient quality, abundance, and

accessibility within humpback whale feeding

areas to support feeding and population

growth

Prey species, primarily euphausiids Humpback Whale — Central ~ Barge

(Thysanoessa, Euphausia, Nyctiphanes, and ~ America DPS landings,

Nematoscelis) and small pelagic schooling landings

fishes, such as Pacific sardine (Sardinops (disposal and

sagax), northern anchovy (Engraulis expended),

mordax), and Pacific herring (Clupea vessels

pallasit), of sufficient quality, abundance,

and accessibility within humpback whale

feeding areas to support feeding and

population growth

Primary prey resources to support Arctic Ringed Seal — Arctic Barge

ringed seals, which are defined to be small, Subspecies landings,

often schooling, fishes, in particular Arctic landings

cod, saffron cod, and rainbow smelt; and (disposal and

small crustaceans, in particular, shrimps and expended),

amphipods vessels

Primary prey resources to support bearded Bearded Seal — Beringia Barge

seals: Waters 200 m or less in depth DPS landings,

containing benthic organisms, including landings

epifaunal and infaunal invertebrates, and (disposal and

demersal fishes expended),
vessels

Quantity, quality, and availability of prey Yelloweye Rockfish — Puget  Vessels
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Physical and Biological Feature Associated Critical Habitat Activities

Sufficient density, quality, abundance, and Rice's Whale (Proposed)
accessibility of small demersal and vertically

migrating prey species, including

scombriformes, stomiiformes,

myctophiformes, and myopsida

Surface-pelagic foraging/resting essential Green Sea Turtle — North
features: Convergence zones, frontal zones, Atlantic DPS (Proposed)
surface-water downwelling areas, the

margins of major boundary currents, and

other areas that result in concentrated

components of the Sargassum-dominated

drift community, as well as the currents

which carry turtles to Sargassum-dominated

drift communities, which provide sufficient

food resources and refugia to support the

survival, growth, and development of post-

hatchlings and surface-pelagic juveniles, and

which are located in sufficient water depth

(at least 10 m) to ensure offshore transport

via ocean currents to areas which meet

forage and refugia requirements

Terrestrial, air, and aquatic areas that support  Steller Sea Lion — Western
reproduction, foraging, rest, and refuge DPS

The critical habitat designation did not Green Sea Turtle — North
precisely define PBFs; however, critical Atlantic DPS
habitat was designated around Puerto Rico to

provide protection for important

developmental and resting habitats. Seagrass

is the principal dietary component of juvenile

and adult green sea turtles. Coral reefs and

other topographic features within the waters

surrounding Culebra provide shelter from

predators. Nearby sandy beaches provide

nesting grounds for adult females

The critical habitat designation did not Hawksbill Sea Turtle
precisely define PBFs; however, important
features of these areas for hawksbill turtles
include foraging habitat, shelter for resting
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Physical and Biological Feature Associated Critical Habitat Activities

and refuge from predators, access to nesting

sites, and natal development habitat

U.S. West Coast — Prey species, primarily Leatherback Sea Turtle Barge

scyphomedusae (i.e., jellyfish) of the order landings,

Semaeostomeae (e.g., Chrysaora, Aurelia, vessels

Phacellophora, and Cyanea), of sufficient

condition, distribution, diversity, abundance,

and density necessary to support individual

as well as population growth, reproduction,

and development

Quantity, quality, and availability of prey Bocaccio — Puget Vessels

species to support individual growth, Sound/Georgia Basin DPS

survival, reproduction, and feeding

opportunities

Coastal marine areas: Food resources. Green Sturgeon — Southern  Barge

Abundant prey items for subadults and DPS landings,

adults, which may include benthic vessels

mvertebrates and fish

Foraging habitat: Diapausing C. North Atlantic Right Whale  Landings

finmarchicus in aggregations in the Gulf of (disposal and

Maine and Georges Bank region expended),
vessels

Foraging habitat: Late stage C. fimmarchicus ~ North Atlantic Right Whale  Landings

in dense aggregations in the Gulf of Maine (disposal and

and Georges Bank region expended),
vessels

Foraging habitat: Low flow velocities in North Atlantic Right Whale  Landings

Jordan, Wilkinson, and Georges Basins that (disposal and

allow diapausing C. finmarchicus to expended),

aggregate passively below the convective vessels

layer so that the copepods are retained in the

basins

Foraging habitat: Sufficient prey availability  Loggerhead Sea Turtle — Launches,

and quality, such as benthic invertebrates, Northwest Atlantic Ocean barge landings,

mcluding crabs (spider, rock, lady, hermit, DPS landings
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Physical and Biological Feature Associated Critical Habitat Activities
blue, horseshoe), mollusks, echinoderms and expended),
sea pens explosive

events, vessels

Sargassum habitat: Available prey and other  Loggerhead Sea Turtle — Landings
material associated with Sargassum habitat Northwest Atlantic Ocean (disposal and
mcluding, but not limited to, plants and DPS expended),
cyanobacteria and animals native to the explosive
Sargassum community such as hydroids and events, vessels
copepods
Sargasswm habitat: Sargassum in Loggerhead Sea Turtle — Landings
concentrations that support adequate prey Northwest Atlantic Ocean (disposal and
abundance and cover DPS expended),
explosive

events, vessels

Sargasswm habitat: Sufficient water depth Loggerhead Sea Turtle — Landings

and proximity to available currents to ensure  Northwest Atlantic Ocean (disposal and
offshore transport (out of the surf zone), and  DPS expended),
foraging and cover requirements by explosive
Sargassum for post-hatchling loggerheads, events, vessels

i.e, >10 m depth

Primary prey species consisting of four Beluga Whale — Cook Inlet ~ Vessels
species of Pacific salmon (Chinook, sockeye, DPS

chum, and coho), Pacific eulachon, Pacific

cod, walleye pollock, saffron cod, and

yellowfin sole

Stressors such as falling objects, impulsive sounds (including overpressures from barge
landings), and noise and visual disturbance (e.g., vessels) may affect prey. These stressors may
temporarily displace prey for the short time a vessel transits through an area, an object sinks
through the water column, or the duration of the sound. However, the duration of these stressors
is brief (the longest vessel transit would likely be on the order of days), limited to the immediate
vicinity of the activity, and is not expected to measurably affect the condition, distribution,
diversity, abundance, or density of prey. Pieces of weather balloons or parachutes/parafoils are
not expected to be available to prey species in sufficient concentrations to measurably affect prey
populations. Prey species could get entrapped or entangled in the parachute/parafoil if
parachutes/parafoils land within critical habitat and are not recovered. However, the removal of a
small amount of prey is not expected to reduce the conservation value of that PBF in any
designated or proposed critical habitats. Thus, the consequences from stressors on critical
habitats listed in Table 13 will be so small as to not be measurable and thus are insignificant.

103

Draft A-243 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

We conclude that impacts to designated or proposed critical habitat in the action area because of
activities covered under this programmatic may affect, but are not likely to adversely affect,
designated or proposed critical habitat.

CONCLUSION

Based on this analysis, NMFS ES A Interagency Cooperation Division concurs with the FAA,
NASA, and USSF, that the proposed action may affect, but is not likely to adversely affect, ESA-
listed or proposed species and designated or proposed critical habitat.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and
endangered species. Conservation recommendations are “suggestions ... regarding discretionary
measures to minimize or avoid adverse effects of a proposed action on listed species or critical
habitat or regarding the development of information™ (50 CFR §402.02).

The following conservation recommendations should be considered by the FAA to minimize or
avoid effects to threatened and endangered species associated with this action:

1. The action agencies should coordinate with NMFS ES A Interagency Cooperation
Division and the NOAA Marine Debris Program (MDP), to evaluate how activities of the
MDP may apply to debris that originates from space launch and reentry operations (e.g.,
expended stages, components, debris, and parachutes).

2. Action agencies should consider all means to reduce marine debris (from expended
stages, component, parachutes, etc.) from space launch and reentry operations. This
includes, but is not limited to, exploring ways to recover all parachutes/parafoils, weather
balloons, and using materials, instruments, or components that are biodegradable or use
less plastic. For example, radiosonde RS41-E models use biodegradable materials and
reduces plastic use by 66% and High Altitude LiDAR Atmospheric Sensing (HALAS)
can provide real-time atmospheric data for launches without expending weather balloons.

3. The action agencies should follow the voluntary vessel speed reduction zones and Areas
To Be Avoided (ATBA) off California
(https://channelislands.noaa.gov/manage/resource/ship-strikes.html). NOAA annually
issues these May 1-December 31 to reduce the risk of vessel strike, reduce ocean noise,
and reduce air pollution.

4. We recommend the action agencies help fund or undertake scientific research to
investigate the assumptions in the Effects Analysis and the potential impacts of space
launch and reentry operations on ESA-listed species and critical habitat. This could
include analyzing species” responses to operations, locations and fates of unrecovered
debris (weather balloons, parachutes/parafoils, stages, components, debris, etc.),
verification of underwater sound levels from operations, etc.

In order for NMFS to be kept informed of actions minimizing or avoiding adverse effects on, or
benefiting, ESA-listed species or their critical habitat, the FAA, NASA, and USSF should notify
the ESA Interagency Cooperation Division of any conservation recommendations implemented
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as part of activities included in this programmatic consultation. This information can be included
in annual reports.

REINITIATION OF CONSULTATION

Reinitiation of consultation is required and shall be requested by the federal agency (FAA,
USSF, and/or NASA) or NMFS, where discretionary federal involvement or control over the
action has been retained or is authorized by law and (1) new information reveals effects of the
action that may affect an ESA-listed species or designated critical habitat in a manner or to an
extent not previously considered; (2) the identified action is subsequently modified in a manner
that causes an effect to the ES A-listed species or designated critical habitat that was not
considered in this concurrence letter; or if (3) a new species is listed or critical habitat designated
that may be affected by the identified action (50 CFR §402.16).

Programmatic consultations often involve actions that occur at some frequency over many years
and possibly continue for an indefinite time. The action agencies are required to submit annual
reports to NMFS describing the activities and any effects to ESA-listed species and critical
habitat (see Reporting). Should the annual reports indicate that the activities undertaken may
affect ESA resources differently than assessed in this programmatic letter of concurrence, or that
the scope and magnitude of the activities are inconsistent with the description of the proposed
action and action area, reinitiation may be required.

Please direct questions regarding this programmatic letter of concurrence to Emily Chou,
Consulting Biologist, at (301) 427-8483 or emily.chou@noaa.gov, or me at (240) 723-6321 or
tanya.dobrzynski@noaa.gov.

Sincerely,

DOBRZYNSKI.TAN bitalysioned by

YAJAN'NE1 36584 g)ﬁ[;g?g;l‘;SKlTANVA JAMIME 1

6517 Dale: 2026,05.04 11:18 20 0400

Tanya Dobrzynski

Chief, ESA Interagency Cooperation Division
Office of Protected Resources

Cc: Nicholas Baker, FAA
Amy Hanson, FAA
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APPENDIX A — PROJECT-SPECIFIC REVIEW CHECKLIST

This checklist may be used to determine whether a proposed projects falls under the scope of the
space launch and reentry programmatic consultation and therefore does not require a project-
specific review. A project-specific review is not required if the activities conducted are as
described in the programmatic consultation’s proposed action, occur within the action area, and
comply with all relevant PDCs (see Proposed Action and Action Area).

Examples of when an action agency might need to coordinate a project-specific review include:
operations using a new launch site, construction of a new launch site, a new launch or reentry
vehicle that does not fall under the vehicle envelopes as described in the proposed action,
vessels, tugs, or droneships that do not fall under the vessel specifications as described in the
proposed action, substantial changes in technology or operations, or when activities will not
occur within the action area, or cannot fully comply with the applicable PDCs.

When evaluating whether a project satisfies the requirements of this programmatic, the action
agency should consider all activities of the proposed action and effects caused by proposed
action. The action agency should also consider all areas where activities will occur, including
pre-flight activities (e.g., vessels, aircraft, launch site, etc.), in-flight impacts (e.g. sonic booms,
expended stages, components, or debris, etc.), and recovery operations (e.g., vessels, debris
salvage, barge landings, etc.). In other words, the areas to be considered should include all areas
that may be affected, directly or indirectly, by the project and not merely the immediate area of
the launch or landing (see 50 CFR §402.02).

If'an action agency has any uncertainty that a proposed activity falls within the scope of this
programmatic consultation or needs a project-specific review, they should contact the NMFS
Office of Protected Resources ESA Interagency Cooperation Division. Project-specific review
requests should be sent by email to nmfs.hg.esa.consultationsi@noaa.gov with the subject line
“Project Specific Review Request OPR-2025-02196 Space Launch and Reentry Program” and
include the following information: a project description that details the proposed operations,
including details on the activities that the action agency identified do not fall under this
programmatic or are unsure whether they fall under this programmatic, where and when the
activities will occur, the number or frequency of the proposed operations, any PDCs that may not
be fully implemented, any proposed changes to those PDCs, or additional measures, and
determination of effects to ESA-listed species and critical habitat that could result from the
project. Requests for a project-specific review should be submitted at least six months in advance
of the proposed activity to allow time for completion of a formal ESA section 7 consultation if
one is required.

General requirements for projects that fall within the scope of the space launch and reentry
programmatic consultation, as described in the Proposed Action and Action Area section (see
section for details):
O The Federal action is one of the following:
1. FAA commercial space transportation license or permit for launch or reentry
operations: license to operate a launch site, license to operate a reentry site,
experimental permit, or vehicle operator license;
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2. USSF authorization for launch operations at CCSFS or VSFB (non-FAA-licensed
operations); or
3. NASA authorization for launch operations at KSC or WFF (non-FAA-licensed
operations).
[0 The proposed activities must be within the following parameters, and adhere to the listed
requirements:
1. Weather balloon deployment
O Five to 15 weather balloon deployments per launch
[ Radiosonde, which does not use a parachute
O Pre-launch vessel or aircraft surveillance
O Surveillance vessels up to a maximum of 200 ft (61 m) in length
0 Launches
OO0 Launches occur only at launch sites listed in Table 1
O Launch vehicles adhere to the launch vehicle specifications in Table 2, and
do not exceed a total engine thrust of 6.5 million Ibs or generate sonic
booms over 50 psf during ascent or landing
[0 Launch abort tests
O Launch abort tests only occur in the Atlantic Zone 2 (see Figure 3)
Launch failure or anomalies
Expended stages, components, or debris

oo

0 Launch vehicles of a maximum size as listed in Table 2

O Reentry vehicles of a maximum size of 30 ft (9.1 m) in length and 15 ft
(4.6 m) in diameter

[0 Fairings of a maximum size of 75 ft (22.9 m) in length and 30 ft (9.1 m) in
diameter

0 Components of a maximum size of 15 ft by 15 ft by 15 ft (4.6 m by 4.6 m
by 4.6 m)

O

Interstage adapters of a maximum size of 15 ft (4.6 m) in length and 23 ft
(7 m) in diameter
O Debris of smaller size than stages, components, and interstage adapters.
O Explosive events
O Occur at minimum 11 ft (3.4 m) above the surface of the ocean
0O Explosive weight (calculated from the amount of remaining propellant and
its explosive yield) will not exceed 55,800 kilograms (123,018 1bs)
O Explosive events will only occur in the Atlantic portion of the action area
at least 100 mi (160.9 km) from any major land mass (see Figure 5)
[0 Reentries
O Reentry vehicles adhere to the reentry vehicle specifications of a
maximum size of 30 ft (9.1 m) in length and 15 ft (4.6 m) in diameter, and
do not generate sonic booms of over 3 psf
O Recovery of stages, components, or debris
[ Reentry vehicles of a maximum size of 30 ft (9.1 m) in length and 15 ft
(4.6 m) in diameter
O Fairings of a maximum size of 75 ft (22.9 m) in length and 30 ft (9.1 m) in
diameter
[0 Barges and droneships up to a maximum of 400 ft (122 m) in length
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O O oo O

|

Vessels and tugs up to a maximum of 200 ft (61 m) in length

Drogue parachutes do not exceed 200 ft? (18.6 m?) in size and do not
exceed a suspension line length of 75 ft (22 m)

Parafoils do not exceed 3,000 fi* (278.7 m?) in size and do not exceed a
suspension line length of 50 ft (15.2 m)

Main parachutes do not exceed 10,600 fi? (984.8 m?) in size and do not
exceed a suspension line length of 150 ft (45.7 m)

Pilot parachutes do not exceed 13.5 ft (4.1 m) in diameter, do not exceed a
suspension line length of 8.75 ft (2.7 m), and are only used for the new
SpaceX capsule

All activities will occur within the action area as described in the programmatic and the
area-based PDCs (see section below). No operations except vessel and aircraft transit will
occur outside the areas depicted in Figures 1-11

Only vessel or aircraft transit will occur within 5 NM of the U.S. coast (vessel transit will
not occur in other countries’ waters)

Nothing will be expended or disposed of over coral reef areas

No operations will occur in a National Marine Sanctuary, or affect National Marine
Sanctuary resources, without the appropriate authorization, permit, or consultation

If there is a launch failure, operators will follow their emergency response cleanup
procedures

All personnel associated with space launch and reentry operations will understand the
ESA-listed species and critical habitat, and MMPA-protected species, that may be present
in the operating area

All vessel operators will look out for and attempt to avoid collision with ESA-listed and
MMP A-protected species

O 0O O oo

[ A dedicated observer, who can recognize ESA-listed and MMP A-protected species, will

be on board for all vessel activity and monitor for ESA-listed and MMPA-protected
species
The dedicated observer will a) alert the vessel operators to implement the appropriate
vessel speed restrictions and vessel avoidance measures, and b) gather relevant data on
ESA-listed and MMPA-protected species including date, time, GPS location, species,
number of animals, distance and bearing from the vessel, direction of travel, behavior,
effects to the animals from space launch and reentry operations, any effects including
injury and mortality observed in launch, landing, or recovery areas, and other relevant
information
When an ESA-listed or MMPA-protected species is observed, the vessel will:
[ Maintain a minimum distance of 150 ft (45.7 m) from sea turtles
O Maintain a minimum distance of 300 ft (91.4 m) from all other ESA-listed and
MMP A-protected species
U Ifthe distance from the vessel to the ESA-listed or MMPA-protected species
becomes less than the distance specified in these PDCs, reduce vessel speed and
shift the engine to neutral. Do not engage the engines until the animals are clear of
the area and transit route
O Reduce vessel speed to 10 knots or less when mother/calf pairs or groups (more
than two individuals) of marine mammals are observed
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O

O

O
O
O
O
O

[ Attempt to remain parallel to (e.g., when animals are bow-riding), or move the
vessel away from, an ESA-listed or MMPA-protected species’ course while the
vessel is in transit and avoid excessive speed or abrupt changes in direction until
the animal(s) have left the area or transit route

Aircraft will maintain a minimum height of 1,000 ft (304.8 m) above ESA-listed or
MMP A-protected species and avoid flying in circles, or other types of harassing
behaviors, above them

Any ESA-listed or MMP A-protected species collision(s), injury(ies), mortality(ies),
entanglement(s), or stranding(s) will be reported immediately to the appropriate contacts
Action agencies will report annually on the nature of their activities, as covered under
this programmatic consultation, including but not limited to locations of the activities,
effects to ES A-listed species and critical habitat, implementation of PDCs, and
implementation of conservation recommendations

Additional requirements for projects that occur in the Pacific Ocean (see Figure 2, Figure 3, and
associated shapefiles for confirmation), as described in the Proposed Action and Action Areca
section (see section for details):

Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3
Operations in Zone 3a are limited to vessel transit only from December 1 through April
30
Operations in Zone 4 are limited to vessel transit and barge landings only
No operations will occur around Isla Guadalupe and surrounding waters
No operations will occur over areas with sea ice cover off Alaska
Steller sea lion critical habitat in:
o Alaska
0 No operations will occur within the aquatic zone that extends 20 NM (37
km) seaward in State and Federally managed waters from the baseline or
basepoint of each major rookery and major haulout that is west of 144° W
longitude
[0 No operations will occur within the aquatic zone that extends 3,000 ft (0.9
km) seaward in State and Federally managed waters from the baseline or
basepoint of each major rookery and major haulout in Alaska east of 144°
W longitude
[0 No operations will occur within the air zone that extends 3,000 ft (0.9 km)
above the terrestrial zone of each major rookery and major haulout in
Alaska (measured vertically from sea level)
O No vessel operations will occur within 3 NM (5.6 km) of all Steller sea
lion rookeries west of 150° W longitude
O In the unlikely event that debris is expected to occur over or land within
the air or aquatic critical habitat zones, debris should be monitored and
cleaned up if in the water. If debris lands within 3 NM (5.6 km) of a
rookery west of 150° W longitude, or if debris occurs on a major rookery
or major haulout (i.e., on land), notify the appropriate contacts
o California and Oregon
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[ No operations will occur in an aquatic zone that extends 3,000 ft (0.9 km)
seaward from major rookeries
[0 No operations will occur in an air zone that extends 3,000 ft (0.9 km) above the terrestrial
zone of major rookeries (measured vertically from sea level)

Additional requirements for projects that occur in the Gulf (see Figure 4 and associated
shapefiles for confirmation), as described in the Proposed Action and Action Area section (see
section for details):
O Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3
[ Operations in Zone 3 are limited to vessel transit only
O No operations will occur within Rice’s whale core distribution area
O No operations will occur within 20 NM (37 km) of the Flower Garden Banks National
Marine Sanctuary and the Florida Keys National Marine Sanctuary or listed coral reef
areas
O Vessels will slow to 10 knots or less and maintain a minimum distance of 1,500 ft (457.2
m) from Rice’s whale. If a whale is observed but cannot be confirmed as a species other
than a Rice’s whale, the vessel operator must assume that it is a Rice’s whale
OO Vessels will maintain speeds to 10 knots or less in Rice’s whale proposed critical habitat

Additional requirements for projects that occur in the Atlantic Ocean (see Figure 5, Figure 6, and
associated shapefiles for confirmation), as described in the Proposed Action and Action Area
section (see section for details):

[0 Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3
Operations in Zone 3b are limited to vessel transit only, from November 1 through April
30
Operations in Zone 3¢ are limited to vessel transit only, from January 1 through July 31
Operations in Zone 5 (off North Carolina and Florida) will not include any disposals or
expended stages, expended components, or debris
Operations in Zone 5a will not include any disposals or expended stages, expended
components, or debris between November 1 through April 30
Operations in Zone 3b will not include any disposals or expended stages, expended
components, or debris between April 1 through November 30
Vessels will slow to 10 knots or less and maintain a minimum distance of 1,500 ft (457.2
m) from North Atlantic right whales
Vessels will comply with the Right Whale Ship Strike Reduction Rule and reduce speeds
to 10 knots or less in Seasonal Management Areas or in Right Whale Slow Zones
Check various communication media for general information regarding avoiding vessel
strikes and specific information regarding North Atlantic right whale sightings in the
area. These include NOAA weather radio, U.S. Coast Guard NAVTEX broadcasts, and
Notices to Mariners
O Aircraft will maintain a baseline minimum height of 1,500 ft (457.2 m) above North

Atlantic right whales

O O 0o o o go O
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O TLaunch abort tests will not occur in designated critical habitat for the North Atlantic right
whale, Seasonal Management Areas, or Slow Zones, and will not occur between
November 1 through April 30

Additional requirements for projects that occur in the Caribbean (see Figure 7 and associated
shapefiles for confirmation), as described in the Proposed Action and Action Area section (see
section for details):
[0 Operations in Zone 4 are limited to vessel transit and barge landings only
O Operations in the Exuma Sound are limited to vessel transit, barge landings, and fairing
recoveries
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APPENDIX B — ANNUAL REPORTING FORM
See Excel sheet AppendixB OPR-2025-02196 AnnualReportingForm
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