November 1, 2021
Submitted via email and certified mail (w/ attachments on USB drive)
Ms. Stacey Zee
SpaceX PEA, c/o ICF
9300 Lee Highway
Fairfax, VA 22031
SpaceXBocaChica@icf.com

Re:

Center for Biological Diversity Comments on FAA’s Draft Programmatic
Environmental Assessment and Biological Assessment for SpaceX

Thank you for the opportunity to comment on the Draft Programmatic Environmental
Assessment (DPEA) and Biological Assessment (BA) for the SpaceX Starship/Super Heavy
Launch Vehicle Program at Boca Chica, TX. These comments are submitted on behalf of the
Center for Biological Diversity (the Center) and our over 1.7 million members and online
activists dedicated to the protection of endangered species and wild places.
While the Center is certainly not opposed to space exploration, we are concerned about the
impacts of SpaceX’s activities at the Boca Chica site, particularly given the sensitive ecosystems
and imperiled species that are directly affected by the proposed activities. The Federal Aviation
Administration (FAA) has a duty to ensure that SpaceX’s exploratory efforts do not come at the
expense and undue sacrifice of our current home and the wildlife that relies on the habitat in the
Boca Chica area; yet, the FAA has failed to take the requisite hard look at the proposed use of
the Boca Chica Launch Site for Starship/Super Heavy launch operations, and has failed to
require SpaceX to implement reasonable measures to mitigate its impacts and ensure that
endangered wildlife will not be jeopardized by the SpaceX Launch Vehicle Program.
As set forth below, the FAA’s failure to fully consider and ensure adequate mitigation for the full
range of impacts associated with the proposed action—including the impacts to wildlife refuge
lands and protected wildlife, as well as the tremendous use of energy and releases of methane
that contribute to the current climate crisis—render the FAA’s analyses inadequate, arbitrary and
capricious, in violation of the National Environmental Policy Act, the Endangered Species Act,
the National Wildlife Refuge System Administration Act, the Migratory Bird Treaty Act, and the
Department of Transportation Act.

I.

Violations of the National Environmental Policy Act
A. The FAA Must Prepare an EIS
The National Environmental Policy Act (NEPA) requires all agencies of the federal government
to prepare an environmental impact statement (EIS) for all “major Federal actions significantly
affecting the quality of the human environment.”1 To determine whether a proposed action
significantly affects the environment and thus requires an EIS, the lead federal agency may first
prepare an environmental assessment (EA).2 An environmental assessment must provide
sufficient evidence and analysis to determine whether to prepare an EIS.3 The lead agency must
take a “hard look” at the relevant environmental concerns and alternatives to the proposed
action.4 If an environmental assessment concludes that there are no potentially significant
impacts to the environment, the federal agency must provide a detailed statement of reasons why
the project’s impacts are insignificant and issue a finding of no significant impact (FONSI).5
However, if an agency action may have significant impacts on the environment, then an EIS
must be prepared.6
Since 1979 and until the Trump Administration, the CEQ NEPA regulations required that the
“significance” of an agency action be evaluated through a consideration of the context and
intensity of the proposed action. Despite recent regulatory changes that have attempted to
withdraw the CEQ regulations regarding “significance” (which are now being challenged in
court and that CEQ has recently indicated it is revisiting), the nature of the impacts of a project
on the environment must still be deemed relevant to whether the project is “significant” for
purposes of NEPA. Where, as here, the proposed activity will undoubtedly have significant
adverse impacts on sensitive habitats and listed species, a full EIS is required.
Indeed, the longstanding NEPA regulations required agencies to consider ten “significance
factors” in determining whether a federal action may have a significant impact, thus requiring an
EIS.7 Among other factors, agencies have considered the beneficial and adverse impacts of the
action, the effect on public health and safety, unique characteristics of the geographic area
impacted (such as park lands, wetlands, or ecologically critical areas), the degree to which
possible effects are highly controversial, uncertain, or involve unique or unknown risks,
cumulatively significant effects, whether the proposed action will violate any laws or standards
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of environmental protection, and whether it may adversely affect an endangered or threatened
species.8
The FAA’s decision to prepare an EA rather than an EIS for the proposed use of the Boca Chica
site for Starship/Super Heavy launch operations is inconsistent with the requirements of NEPA
and calls into question whether the agency truly understands the scope of what SpaceX plans to
do at the Boca Chica site, and the incredible environmental harm that is likely to occur – and
indeed has already occurred – to an area that provides essential habitat for wildlife, including
protected migratory birds and sea turtles. SpaceX activities not only have the potential for
significant adverse environmental impacts, but those impacts would occur in essential habitat
areas (including designated critical habitat) with unique characteristics that are easy to destroy,
and very difficult to replace. Furthermore, such activities would certainly have cumulative
impacts on the area and the climate, and recent correspondence from the U.S. Fish and Wildlife
Service (FWS) indicates that the impacts of the SpaceX activities to the surrounding habitat is
not only detrimental to several species, but is highly controversial given that SpaceX has been
operating in violation of the prior Biological Opinion and Incidental Take Statement for the
facility, which has led to the take of protected wildlife in violation of the ESA.9
The FAA itself acknowledges that the construction and operation of the project would result in
adverse impacts from noise, light, traffic, heat and debris from rockets (that can explode and
cause wildfires), and is therefore likely to adversely affect several ESA-listed species, including
piping plovers, red knots, northern aplomado falcons, gulf coast jaguarundi and ocelots, as well
as Kemp’s ridley, loggerhead, green, hawksbill, and leatherback sea turtles, requiring formal
ESA consultation with FWS. That admission alone undermines any argument that the impacts of
the project are not “significant” for purposes of NEPA. Furthermore, the DPEA acknowledges
the potential for significant environmental harm from SpaceX activities due to the unique and/or
unknown risks of rocket launches (including “anomalies”), further undermining any argument
that an EA alone is sufficient.
Put plainly, there can be no doubt that the proposed SpaceX activities at the Boca Chica site
would have significant environmental impacts, requiring an EIS. The Boca Chica site is a small
property surrounded by some of the most important habitat for migratory birds in the U.S. As the
U.S. Fish and Wildlife explains, the Lower Rio Grande Valley Refuge (LRGV) — directly
adjacent to the Boca Chica launch site — “is considered one of the most biologically diverse
8
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regions in North America.”10 During migration, species from the Central and Mississippi flyway
converge on this area, making it an essential stopover for migratory birds. However, much of the
habitat in the region has been lost, relegating these birds to remnant tracts. The Lower Rio
Grande Valley National Wildlife Refuge was established in 1979 specifically to connect and
protect these isolated tracts of habitat. And the Boca Chica tract of the NWR is “an important
link of the Lower Rio Grande Valley ‘Wildlife Corridor’.”11 Not only does the Boca Chica tract
provide habitat for migratory birds, such as ESA-listed piping plovers and red knots, but it “is
one of the few places where the Kemp’s Ridley sea turtle, the most critically endangered sea
turtle in the world, comes ashore to nest on refuge beaches in the spring and summer.”12
Other lands in the vicinity of the SpaceX facility that the FAA acknowledges would be impacted
by SpaceX activities likewise provide important habitat for wildlife, including federally listed
species. For example, the Laguna Atascosa NWR provides habitat for the endangered ocelot,
jaguarundi, and northern aplomado falcon as well as threatened and endangered sea turtles and
shorebirds.13 It is also a “premier bird-watching destination with more recorded species of birds
than any other refuge in the National Wildlife Refuge System.”14 The Service explains that
“today, there is an expanded emphasis [at Laguna Atascosa] that includes endangered species
conservation and management for shorebirds.”15 The refuge also provides habitat for the largest
population in the United States of ocelots, “making it the center for conservation and recovery
efforts for this endangered cat.”16 The nearby South Bay Coastal Preserve, with its wind-tidal
flats, shallow depths, associated vegetation, and unique location likewise “provides excellent
feeding, resting and wintering habitat for numerous types of migratory bird species.”17
Simply put, the area surrounding the SpaceX facility at Boca Chica is not some wasteland that
can be sacrificed for a private corporation’s aspirations of interstellar travel, as Elon Musk
appears to believe.18 Rather, it is a biologically diverse and essential habitat area for many
species, including imperiled migratory birds and sea turtles. For the FAA to suggest that an EIS
is not warranted for permitting SpaceX to launch the largest rockets known to humankind—
10
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which may explode causing catastrophic harm to adjacent habitat, and require the burning and/or
venting of methane, a potent greenhouse gas—along with ancillary facilities including a
desalination plant, power plant, LNG pretreatment system, and other energy intensive
infrastructure, with the related noise, lighting, traffic, and other construction and operational
harms, is simply ludicrous, and certainly the very definition of arbitrary and capricious agency
action.
It also remains entirely unclear why the FAA now believes that an EA is sufficient when it
previously prepared an EIS for SpaceX’s activities at the Boca Chica facility, particularly given
that the proposed activities are even more environmentally damaging than what was previously
considered, with larger rockets and more infrastructure. And the issuance of a prior EIS does not
provide any basis for an EA/FONSI for the proposed new use of the site for Starship/Super
Heavy launch operations. While supplemental EA’s may have been warranted for prior proposed
changes to the SpaceX operations, the new proposed uses of the Boca Chica site are much
different from the past use due to the difference in rocket size and technology and the addition of
infrastructure including a power plant and desalination plant. Moreover, FAA’s regulations
implementing NEPA define when a Supplemental EIS is needed or whether an EA will suffice.
This was referenced in the 2014 Record of Decision for SpaceX operations at Boca Chica (FAA
Order 1050.1F, Sec. 902), which specifically stated that a supplemental EIS is not needed only if
one of the following three conditions applies:
• The proposed Action conforms to plans or projects for which a prior EIS has been filed
and there are no substantial changes in the Proposed Action that are relevant to
environmental concerns;
• Data and analysis contained in the previous EIS are still substantially valid and there are
no significant new circumstances or information relevant to environmental concerns and
bearings on the Proposed Action or its impacts;
• All pertinent conditions and requirements of the prior approval have, or will be, met in
the current actions.
SpaceX’s activities proposed use of the Boca Chica site for Starship/Super Heavy launch
operations do not meet any of these conditions. SpaceX is seeking to conduct activities that were
not planned and included in the 2014 EIS, which only authorized up to 12 launches of Falcon 9
or Falcon Heavy rockets each year. The use of the site for Starship/Super Heavy launch
operations – including up to 20 launches per year – and additional infrastructure is therefore a
substantial change to the use of the area.
It is also evident that SpaceX has not complied with all of the pertinent conditions and
requirements of the prior approvals, and that there is new information relevant to environmental
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concerns regarding SpaceX’s operations at Boca Chica. As FWS noted in its January 22, 2021,
letter to the FAA19:
Since 2014, SpaceX has undertaken activities not covered in FAA’s 2014 EIS which
addressed only 12 launches per year, not continual experimentation related to the
Starship/Super Heavy proposal as is currently being carried out. SpaceX activities not
covered include a higher frequency of road closures extending well beyond 180 hours,
large explosions from reported anomalies, the appearance of significantly large staffing,
24/7 operations, traffic, and construction activities not analyzed in the 2014 EIS. In
addition, SpaceX rocket debris falling onto the Refuge has damaged the sensitive wind
tidal flats. And, the vehicles or machinery used to retrieve rocket debris have created ruts
and caused other damage that interrupts water sheet flow across these flats. Two SpaceX
incidents on July 25, 2019 and again in August 2019 resulted in wildfires of 130-acres
and 10-acres respectively burned through coastal prairie and dune habitats on refuge
managed land. Anomalies resulting in explosions on November 20, 2019, February 28,
2020, and December 9, 2020 resulted in debris scattered onto refuge managed lands.
Retrieval methods damaged the sensitive alkaline flat and refuge cable fencing installed
to protect the area from disturbance.
FWS further found that:
Due to operations by SpaceX, the FWS’s ability to maintain the biological integrity,
diversity and environmental health of Refuge resources, as well as our ability to ensure
the viability of the six wildlife-dependent recreational uses, has been significantly
diminished at the Boca Chica tract. This occurs by preventing or constraining public
access year-round, hampering biological and monitoring studies including sea turtle
patrols, sea turtle cold-stunning responses, hampering refuge management and law
enforcement patrol, increased observations of road mortality of wildlife at all hours of
daytime and nighttime, damage to sensitive habitats such as the wind tidal flats and to the
salt prairie from explosions and fires, as well as adversely impacting nesting habitat for
sensitive species.20
Hence, even if SpaceX were not seeking to drastically expand its activities at the Boca Chica site
– resulting in additional environmental harm – a supplemental EIS would have been necessary
because mitigation measures previously committed to were not being carried out and significant

Letter from Manuel “Sonny” Perez III, Complex Refuge Manager, South Texas Refuges
Complex, U.S. Fish & Wildlife Serv. & Charles Ardizzone, Project Leader, Texas Coastal
Ecological Service Office, U.S. Fish & Wildlife Serv. to Daniel P. Murray, Manager, Safety
Division, Federal Aviation Administration at 2 (Jan. 22, 2021) (“FWS Jan. 22, 2021 Letter”).
20
Id.
19

6

environmental harm is occurring that was not previously considered.21 With the new activities
being proposed, it is even more evident that an EIS is required.
In sum, the FAA is proposing to authorize a new, expanded version of the SpaceX program at
Boca Chica, which includes activities that have proven to result in significant harm to the
environment, including to endangered species. Courts have specifically held that under NEPA
and its implementing regulations, courts “cannot accept [an EA] as a substitute for an EIS —
despite the time, effort, and analysis that went into their production — because an EA and
an EIS serve very different purposes.”22 “To treat an EA as if it were an EIS would confuse these
different roles, to the point where neither the agency nor those outside it could be certain that the
government fully recognized and took proper account of environmental effects in making a
decision with a likely significant impact on the environment.”23 Under the circumstances here, an
EA cannot suffice. Indeed, an EA aims simply to identify (and assess the “significance” of)
potential impacts on the environment to see whether an EIS is needed, but it is not intended to
provide the full analysis – the “hard look” – that NEPA requires for major federal actions with
significant environmental effects.24 Where, as here, there clearly are significant effects, officials
must make their decision “in light of an EIS.”25 Therefore, the FAA’s failure to produce an EIS
is arbitrary, capricious, and in clear violation of NEPA.
B. The FAA failed to take the requisite “hard look” at the environmental
impacts of the project
Even if an environmental assessment would suffice for this project, which it clearly cannot, the
FAA has failed to provide a sufficient analysis of the impacts of the proposed action in the
DPEA and has therefore failed to take the hard look required under NEPA to fully consider the
environmental impacts of the proposed SpaceX activities.26
As discussed above, the SpaceX facility is surrounded by publicly owned conservation, park, and
recreation lands including Boca Chica State Park, Brazos Island State Park, the Lower Rio
Grande Valley National Wildlife Refuge, the South Bay Coastal Preserve, and the Las Palomas
Wildlife Management Area (Boca Chica Unit). These lands are of incredible conservation value
for a range of federally and state listed species and other protected species such as migratory
21
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birds. The DPEA, however, does not provide a full analysis of the environmental impacts to
these areas and the wildlife that rely on them. Rather, it provides only cursory statements about
the potential for environmental harm – including passing reference to potentially catastrophic
harm from rocket explosions that may cause extensive wildfires – but fails to provide any real
analysis of the actual impacts to the people, habitats and wildlife that will be adversely affected.
For example, as discussed in the attached documents obtained through FOIA,27 there have been
several explosions of rockets at the SpaceX facility, and the DPEA acknowledges that FAA
anticipates further “anomalies” from the SpaceX Starship/Super Heavy Launch Vehicle Program
at Boca Chica. In fact, the DPEA states that SpaceX is proposing to conduct approximately 10
tank tests of its rockets per month and estimates a 10 percent rate of anomalies during tank
testing, which “would result in an explosion and the spread of debris. The distance for which
debris could spread is considered the blast danger area,” which includes the adjacent wildlife
refuge and park lands.28 However, the DPEA totally glosses over what the actual environmental
impacts of these explosions could be. It merely mentions offhandedly that there may be monthly
explosions but provides no in-depth analysis of how debris from such explosions would affect
nearby wildlife and habitats, other than conclusory statements regarding the potential for some
unknown amount of harm. The DPEA fails to address the direct harm to wildlife and habitats
from the debris, as well as debris recovery efforts, which FWS has stated – as set forth above –
are causing undue adverse impacts to wildlife, including listed species.29 However, “general
statements about possible effects and some risk do not constitute a hard look absent a
justification regarding why more definitive information could not be provided.”30
The DPEA also fails to address the potential for devastating wildfires and hazardous material
contamination from these anomalies.31 It only briefly notes that “[c]hanges to terrestrial habitat
structure might occur from fire in small areas adjacent to the launch mount and landing pad.
Vegetative land cover in these areas is classified as barren or grasslands, both of which would
recover quickly post-fire.”32 However, SpaceX’s activities have resulted in several fires in areas
immediately adjacent to the launch site, such as two fires in the LRGV which burned 140 acres
of refuge habitat. Moreover, SpaceX’s operations are located within piping plover critical
habitat, yet the DPEA fails to address how piping plovers would be impacted as a result of these
fires. Rather, the FAA merely discusses how SpaceX would respond to a fire, but this does not
27
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provide a “hard look” at the potential for catastrophic damage to surrounding habitat from an
anomaly. This is clearly not enough to satisfy NEPA.33
In addition, the FAA failed to address the impacts of SpaceX’s activities on the ozone layer. It is
well established that the ozone layer plays an important role in protecting the earth (and its
inhabitants) from the sun’s harmful rays. The EPA has stated that “the ozone layer in the
stratosphere absorbs a portion of the radiation from the sun, preventing it from reaching the
planet’s surface. Most importantly, it absorbs the portion of UV light called UVB. UVB has been
linked to many harmful effects, including skin cancers, cataracts, and harm to some crops and
marine life.”34 In the DPEA, the FAA claims that it need not consider the impacts of SpaceX
activities on the ozone layer, since “the proposed launch activities do not generate ozone
depleting substances;”35 however, the FAA provides no support for this contention. In fact,
studies have shown that rocket engine emissions do adversely affect the ozone layer. Rocket
engine exhaust contains gases and particles that can have important impacts on climate and
ozone because rocket engines emit various amounts of submicrometer-sized particles of soot (or
black carbon, BC) and alumina (aluminum oxide) directly into the stratosphere.36 The FAA’s
failure to consider the impacts of rocket emissions on the ozone layer is a glaring violation of
NEPA.
Finally, the FAA violated NEPA because the DPEA does not provide an analysis of all
reasonable alternatives to the proposed action. The alternatives analysis is the heart of the NEPA
process,37 and the FAA’s own NEPA implementing regulations explicitly state that “The FAA
decision-making process must consider and disclose the potential impacts of a proposed action
and its alternatives on the quality of the human environment.”38 Yet the only alternative provided
for analysis was the proposed action. FAA failed to analyze other options, including a lessintensive use of the Boca Chica site (i.e., fewer launches per year), or the use of other sites for
the proposed launches, such as the Kennedy Space Center. The failure to consider a full range of
alternatives renders the FAA’s NEPA analysis arbitrary and capricious.
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C. The FAA failed to consider SpaceX’s contribution to the climate crisis
NEPA necessitates a consideration of climate impacts because it requires that federal agencies
consider the reasonably foreseeable direct and indirect impacts of their actions, even if the extent
of these impacts is not known.39 Climate impacts are an indirect result of the proposed SpaceX
activities, and therefore must be considered in the NEPA analysis.40 However, the FAA has
failed to analyze the impacts of SpaceX’s emissions on the environment. Indeed, the FAA failed
to even include all of the emissions associated with the project in its cursory discussion of
climate – such as the methane emissions from the fracking of natural gas to supply the fuel for
the rockets and power plant – and therefore its analysis is woefully incomplete.
It is notable that Elon Musk, the CEO of SpaceX, has acknowledged that climate change is the
“biggest threat facing humanity.”41 Yet, his company is using an incredible amount of energy
and greenhouse gasses to fuel the activities at Boca Chica. Regardless of that inherent
contradiction, the FAA certainly has a duty to fully analyze the contribution of the proposed
activities to the current climate crisis. However, the FAA provides no analysis in the DPEA as to
the impacts the proposed SpaceX activities would have on our climate and how such changes
will impact people and the environment, instead claiming that the emissions will not be
significant, based only on comparing SpaceX to the total GHG emissions of the US.42 However,
the emissions from SpaceX are certainly not discountable, and the FAA’s approach ignores that
every contribution of GHGs to the atmosphere causes cumulative harm. Ignoring the incremental
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contribution of a project like SpaceX will only lead to death by a thousand small cuts, which the
FAA has failed to properly consider.43
As SpaceX itself notes, the Super Heavy Rocket is the World’s most powerful rocket. It holds up
to 3,700 metric tons of propellant, while the Starship holds up to 1,500 metric tons. The Raptor
engines on these rockets use liquid methane, a potent greenhouse gas that may also need to be
vented into the atmosphere by SpaceX. According to the FAA, burst testing would include the
“deliberate release” of LN2 and/or LOX to the environment, and such tank tests would occur 10
times per month, releasing a significant amount of greenhouse gasses into the atmosphere.44
Similarly, the FAA states that during pre-flight operations it is possible that the rocket would not
be able to connect to reconnect to the ground systems, requiring the release of up to 814 tons of
methane propellant into the atmosphere. While SpaceX claims this would be a rare, unplanned
event, the FAA must still assess the impacts of such events on the environment, yet the agency is
silent as to the climate impacts of these releases. Same with releases following suborbital
launches that would occur 20 times per year, where approximately 10 metric tons of propellants
would be vented to the atmosphere after each launch, with the potential for significantly more if
there is an “anomaly.”
And the “proposed action” includes not only the launching of methane-fueled rockets, but the
construction and operation of a desalination plant, a new LNG-fueled power plant to generate
power for activities at all SpaceX facilities,45 and a natural gas pretreatment facility, all of which
are energy and greenhouse-gas intensive. Yet, the DPEA is silent as to the implications of the
action on climate change. The FAA failed to even address where the methane fuel/LNG is
coming from, how it will be shipped, and the upstream impacts associated with fracking or other
methods required to obtain the fuel needed for SpaceX rockets and infrastructure. And the FAA
ignored emissions from anomalies, which could result in significant methane releases.
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air intake, compressors, expanders, reflux tanks, surge tank, cold box, and cooling tower.
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This is a critical error because methane emissions are particularly alarming. Immediate, deep
reductions in methane emissions are critical for lowering the rate of global warming in the nearterm, preventing the crossing of irreversible planetary tipping points, and avoiding harms to
species and ecosystems from methane’s intensive near-term heating effects and ground-level
ozone production.46 Methane is a super-pollutant 87 times more powerful than CO2 at warming
the atmosphere over a 20-year period,47 and is second only to CO2 in driving climate change
during the industrial era.48 Methane also leads to the formation of ground-level ozone, a
dangerous air pollutant that harms ecosystems and species by suppressing plant growth and
reducing plant productivity and carbon uptake.49
Because methane is so climate-damaging but also comparatively short-lived with an atmospheric
lifetime of roughly a decade, cutting methane has a relatively immediate effect in slowing the
rate of temperature rise in the near-term. Critically, deep cuts in methane emissions of ~45% by
2030 would avoid 0.3°C of warming by 2040 and are considered necessary to achieve the Paris
Agreement’s 1.5°C climate limit and prevent the worst damages from the climate crisis.50 Deep
cuts in methane emissions that reduce near-term temperature rise are also critical for avoiding the
crossing of planetary tipping points—abrupt and irreversible changes in Earth systems to states
wholly outside human experience, resulting in severe physical, ecological and socioeconomic
harms.51 The FAA’s failure to fully consider the implications of SpaceX’s activities, particularly
when those activities will result in significant LNG and methane emissions, is a clear violation of
NEPA.
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In sum, the FAA’s failure to consider the human health and environmental impacts of SpaceX’s
emissions in the context of the current climate crisis renders the FAA’s NEPA analysis arbitrary
and capricious.
D. The FAA failed to adequately address the impacts of storm damage on
aboveground storage tanks.
The FAA states that launch propellant and commodities (including gaseous and liquid methane)
will be stored in aboveground tanks at the Boca Chica site. This includes thousands of metric
tons of propellants, which by definition are explosive, but also have been shown to be
carcinogenic and toxic. The Boca Chica site has the potential to be hit by hurricanes coming off
the Gulf of Mexico, which have been increasing in recent year. Furthermore, FEMA’s flood risk
map (attached hereto) clearly shows that all SpaceX facilities at Boca Chica are at risk of
flooding. However, the FAA has failed to consider the potential impacts of storm damage,
including from a worst-case scenario tank rupture, and the harm that would result in the habitat
areas surrounding the SpaceX site. The FAA has therefore failed to take a “hard look” at the
environmental impacts of storing dangerous and toxic chemicals in above-ground tanks at the
Boca Chica site.
II.

The Proposed Mitigation is Insufficient

As set forth herein and in the attached documents – including several letters and emails to FAA
from FWS and EPA detailing the agencies’ concerns, which are attached and incorporated by
reference – there is no doubt that the SpaceX activities at Boca Chica have resulted, and will
continue to result, in environmental harm, including to ESA-listed wildlife. FWS has averred that
SpaceX already has exceeded the traffic, construction, personnel levels, lighting, noise, and
vibration impacts that were contemplated for the prior use of the Boca Chica site, resulting in a
violation of the Incidental Take Statement.52 FWS further stated that rocket launch failures have
impacted migratory birds, with “documented evidence that the debris and its removal has
impacted and scarred various habitats in the area, including tidal flats which are foraging habitat
for the threatened piping plover and red knot.”53 FWS made it very clear that more must be done
to mitigate such impacts.54
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Likewise, EPA has found that SpaceX’s activities at Boca Chica have caused “substantial and
unacceptable adverse impacts to aquatic resources of national important (ARNI),” due to the
impacts to mudflats, estuarine and non-tidal wetlands, which “support benthic invertebrate
communities which make them essential foraging habitats for wintering and migrating
shorebirds, including the threatened piping plover and red knot.”55 The EPA further noted that
the affected wetland complex “was designated by the Western Hemisphere Shorebird Network as
a Site of International Importance,” and is “critical to the survival of many species of shorebirds
and waterfowl.”56 The EPA expressed concern over the “direct, secondary, and cumulative
impacts associated with destruction of the rare and valuable aquatic habitats within the project
area,” and questioned “whether adequate compensatory mitigation will be provided for project
impacts.”57
These impacts have not been adequately mitigated. Indeed, the Texas Parks and Wildlife
Commission has stated that SpaceX has failed to even comply with several of the basic
avoidance and minimization measures set forth in the 2014 EIS and ROD for the Boca Chica
Launch Site, including limiting construction to 8 a.m. – 5 p.m. to mitigate noise impacts,
avoiding lateral light spread and uplighting, and limiting vehicles to 25 mph.58
SpaceX is now proposing an even more intensive use of the Boca Chica site, with larger rockets
that would cause even more damage if/when they experience launch failures, and that would
increase the noise and light pollution already impacting the neighboring habitats, including
critical habitat in wildlife refuge lands. And SpaceX intends to build additional infrastructure
including a desalination plant, power plant, and LNG processing facility, increasing not only the
direct impacts to the area, but also contributing to the climate crisis.
As one of the wealthiest individuals in the world and one of the most well-funded commercial
operations in this country, Mr. Musk (the wealthiest person in the world, worth ≈ $250 Billion)
and SpaceX (which has raised more than $6 billion in equity to date 59) have the capacity – and
indeed the duty – to ensure that the impacts of their operations are mitigated to the fullest
extent possible. Indeed, as discussed further below, 23 U.S.C. § 138 precludes the Secretary of
Transportation from approving a program or project unless the action includes all possible
planning to minimize harm to an affected refuge. Likewise, the ESA requires the application of
reasonable and prudent measures necessary or appropriate to minimize impacts to listed
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species.60 And the Clean Water Act Section 404(b)(1) Guidelines, which are also applicable
to SpaceX’s activities at Boca Chica, require SpaceX to incorporate all appropriate and
practicable measures to avoid impacts to wetlands, streams, and other aquatic resources and to
minimize unavoidable impacts. As the EPA has stated, “given that the proposed project site is
located in an environmentally sensitive area with high quality habitats, emphasis should be
placed on the importance of avoiding and minimizing impacts to these distinctly sensitive
aquatic resources.”61
However, the mitigation measures outlined in the DPEA and BA are simply inadequate to
compensate for the significant impacts that SpaceX is having on the Boca Chica area. As
discussed above, this area provides some of the most important habitat for migratory birds in
the U.S. The Lower Rio Grande Valley Refuge is one of the most biologically diverse regions in
North America, and species from the Central and Mississippi flyway converge on this area,
making it an essential stopover for migratory birds. Not only does the Boca Chica tract provide
habitat for migratory birds, such as ESA-listed piping plovers, but it is one of the few places
where the Kemp’s Ridley sea turtle, the most critically endangered sea turtle in the world, nests.
Yet SpaceX is proposing to take very few measures to protect the species that rely on the
surrounding habitat, and it remains unclear whether SpaceX will even adhere to those
measures.62 For example, the BA acknowledges that light from the facility would negatively
affect nesting sea turtles because it could cause adult females to false crawl or hatchlings to
become disoriented and reduce nesting success and hatchling survival. Yet it does not suggest
ways to mitigate the effects of that lighting, such as season/time lighting restrictions during the
crucial hatching season. Rather, it claims that there may be times when white lights would need
to be used continually for several days. Laughably, the BA includes as an “operational measure”
to “minimize lighting effects on wildlife” such routine things as “turning the lights off when not
needed,”63 which is meaningless given that SpaceX appears to need such lighting nearly all the
time.
At the very least, SpaceX should have to follow the same mitigation as the Kennedy Space
Center (KSC) / Cape Canaveral Spaceport, which is likewise situated in an area that provides
habitat for sensitive bird and turtle species that are adversely affected by noise and light
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pollution.64 According to the Cape Canaveral Spaceport Development Manual,65 the KSC
Exterior Lighting Requirements include positioning of lights so that the light source and any
reflective surface are not visible from beach areas, and that all lights be shielded and/or recessed.
It also specifically requires that areas seaward of the frontal dunes (where turtle nests would be
located) are not illuminated. Moreover, the KSC manual states that all facilities that are in close
proximity to the beach and/or cause significant sky glow must prohibit the use of exterior lights
between 9 p.m. and dawn from May 1 through October 31 to protect turtles, and that certain
types of lights (such as metal halide and mercury vapor lights with wavelengths between 320560 nm) should not be used for external lighting. KSC requires a plan showing the proposed
location of all exterior lights, with each type of fixture to be used, along with a proposed
operation schedule. The applicant may seek a variance from these requirements, including the
May 1 – October 31 prohibition on exterior lights, if there is a compelling need, but that requires
a process wherein FWS has the opportunity to consider the impacts of any variance on listed
species, and provides that the applicant must mitigate any negative effects that may result from
the variance.
It remains unclear why the FAA has not required the same mitigation measures for the Boca
Chica site, which is no less ecologically important than Cape Canaveral. As discussed further
below, the FAA does not even have the specific information required to analyze light impacts
because no lighting plan has been provided; however, the BA does state that SpaceX would
require “bright spotlighting for periods of time (sometimes days) when illuminating the launch
vehicle on the launch pad,” and that “white lighting” would be needed 24 hours a day, 7 days a
week throughout the year for ground support operations.66 The BA even states that these
spotlights would be metal halide, precisely the type of lighting that has been deemed too
detrimental to wildlife for use at the KSC. The BA does include, as an operational measure, that
low pressure sodium lights could be used, “to the extent practicable,” during sea turtle nesting
season, but it qualifies this with by saying that brighter, white lights would be necessary “for
ground support operations performed 24/7 throughout the year,” making this a meaningless
mitigation measure.
While SpaceX certainly can do more to protect imperiled birds and sea turtles from light
pollution by, at minimum, following the protocols for the KSC, it can and must go farther than
64
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that. The best way to protect the listed species in the area is to give them a fighting chance by
protecting as much of their habitat as possible. That is particularly the case where ecologically
sensitive habitats are being impacted, making compensatory, out-of-kind mitigation less useful.
As the EPA noted, “there are concerns if non-contiguous and out-of-kind mitigation through
preservation is proposed,” and that restoration and enhancement is preferred over creation of new
habitat, due to the higher likelihood of success.67 SpaceX, however, has failed to take any action
to increase the habitat available for listed species by protecting and/or enhancing additional lands
in the vicinity of the areas that are adversely affected by its activities.
Additional mitigation is also warranted to address the impacts of increased vehicle traffic, which
exposes jaguarundis and ocelots to the increased potential for vehicle collisions (according to the
BA there will be an extra 505 vehicles per day through potential travel corridors for the Gulf
Coast jaguarundi and the ocelot), and is clearly not being controlled by SpaceX.68 The project
will harm Gulf Coast jaguarundis and ocelots by causing them to avoid areas and seek other
north-south travel corridors through the lomas, expending additional energy and increasing the
potential for vehicular mortality. Protecting additional north-south travel corridors is essential to
offset the impacts of the proposed increase in vehicle traffic, yet SpaceX does not appear to have
taken any steps to provide for additional protections.
In sum, SpaceX is in a position to mitigate its impacts by expanding and enhancing the
surrounding conservation lands and available habitat in the vicinity of Boca Chica, providing
additional protection to areas that sensitive species like plovers, ocelot and jaguarundi can move
into when they are harassed by the Noise and Light from SpaceX, and to avoid the increased
vehicle traffic that the FAA acknowledges may harm these species. SpaceX should work with
FWS to determine where land could be purchased to extend the protections of the NWRs and
reduce the impacts to the listed species in the region by protecting the habitat functions and
values these species rely on. It is simply absurd that a company with the resources of SpaceX and
Mr. Musk would not do more to ensure that the conservation values of the surrounding wildlife
habitat are protected.
III.

The FAA’s Biological Assessment is inadequate

ESA Section 7 is a vital safeguard that requires each federal agency to “insure”—at the “earliest
possible time”—that “any action authorized, funded, or carried out by such agency . . . is not
likely to jeopardize the continued existence of any endangered species or threatened species or
result in the destruction or adverse modification” of designated critical habitat.69 To effectuate
67
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that duty, Section 7 and the ESA’s implementing regulations provide a detailed process that
agencies must follow before approving actions that “may affect” listed species.
First, the action agency must prepare a biological assessment to evaluate whether the proposed
action is likely to adversely affect listed species or critical habitat in the “action area.”70 The
biological assessment should include the results of on-site inspections, the views of recognized
experts, a review of literature and other available information, an analysis of the effects of the
proposed action on listed species and habitat including cumulative effects, and an analysis of
alternatives to the proposed action.71 If the agency concludes in the biological assessment that
the action is “not likely to adversely affect” listed species, it must seek a concurrence from FWS
to complete the consultation process.72 Conversely, if the action is “likely to adversely affect”
listed species, the agency must enter into “formal consultation” with FWS, a more extensive and
protective process to consider the action’s impacts.73
For either a request for concurrence or the initiation of formal consultation, the action agency
must provide sufficient information in the biological assessment for FWS to make an informed
determination as to the potential impacts to listed species from the proposed action. The
regulations therefore require the action agency to provide a description of the proposed action
along with any measures intended to avoid or mitigate impacts, which must provide “sufficient
detail to assess the effects of the action on listed species and critical habitat.”74 That description
must provide not only basic background information—such as the purpose, duration, timing, and
location of the action—but also details regarding the “specific components of the action and how
they will be carried out,” as well as “maps, drawings, blueprints or similar schematics” detailing
the specific components, along with any other information pertinent to the action’s effects on
listed species and critical habitat.75 The regulations make clear that the action agency must
provide a “map or description of all areas to be affected,” as well as all information that the
agency has in its possession, “including available information such as the presence, abundance,
density, or periodic occurrence of listed species and the condition and location of the species’
habitat, including any critical habitat.”76 Furthermore, the action agency must provide a
“description of the effects of the action and an analysis of any cumulative effects.”77 That
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analysis must be based on the “best scientific and commercial data available” in order to
properly evaluate impacts to listed species.78
As set forth below, the FAA has failed to provide sufficient detailed information in its biological
assessment and has not relied on the best available scientific information to determine whether
listed species will be jeopardized or critical habitat will be adversely modified by the proposed
action, in clear violation of the ESA.79
The Center remains very concerned about the impacts to imperiled wildlife from the proposed
SpaceX activities, which pose significant risk to Eastern black rails, northern aplomado falcons,
piping plovers, red knots, Gulf Coast jaguarundi, ocelots, West Indian manatees, and several sea
turtles, including greens, hawksbill, Kemp’s Ridley’s, leatherbacks and loggerheads. Indeed,
SpaceX’s activities are completely incompatible with and directly threaten the integrity of the
adjacent refuge and park lands that listed species rely on, due to a wide range of direct and
indirect adverse impacts to nationally significant shorebird and waterbird habitats. The
Starship/Super Heavy program now being considered includes a massive amount of construction
activity which would result in a significant increase in the already existing adverse
environmental impacts from SpaceX activities. The increased use of the Boca Chica site for
rocket launches will cause significant harm to important habitat that listed species rely on,
including designated critical habitat, which the FAA has failed to adequately analyze.
While the Center understands that the reinitiated ESA Section 7 consultation process remains
ongoing and FWS will eventually provide a biological opinion for the project, the Center
provides the following comments regarding the FAA’s analysis, which fails to fully analyze the
impacts to listed species at Boca Chica using the best available science, including from noise and
light pollution, traffic, rocket explosions, wildfires, and water withdrawals.
In addition, the issues discussed below also constitute a violation of NEPA, since the FAA relied
entirely on its BA to satisfy its duty to address impacts to listed species under NEPA in its
DPEA. For the reasons set forth below, the FAA has not only violated the ESA, but has failed to
take the requisite hard look at the impacts to listed species from SpaceX activities at the Boca
Chica site.80
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A. The FAA did not, and could not, adequately analyze the impacts from noise
and light pollution
The BA acknowledges that the operation of the SpaceX facility will harm listed species through
noise and light pollution, including from the firing of booster rockets and intense lighting to
support ground operations. As the BA acknowledges, noise and light associated with SpaceX
operations can harm or harass listed species, including piping plovers in their critical habitat,
sensitive ocelot and jaguarundi in some of their last remaining habitat, and Kemp’s Ridley sea
turtles, the most critically endangered sea turtle in the world. For example, the Boca Chica Tract
of the Lower Rio Grande NWR is one of the few places where the Kemp’s Ridley sea turtles
comes ashore to nest. As the FAA notes, “[l]ighting could cause adult females to false crawl or
hatchlings that were not relocated to become disoriented and reduce nesting success / hatchling
survival.”81 Meanwhile, noise from rocket launches and construction activities would adversely
affect ocelot and jaguarundi, since their “response to noise could potentially cause the species to
expend energy, increase their risk of vehicular collision, or cause individuals to abandon their
movements through the area and decrease opportunities to improve genetic diversity within the
Texas populations.”82 As discussed above, these impacts have not been adequately addressed
with sufficient mitigation.
Moreover, the FAA has not adequately analyzed the impacts of noise and light pollution on listed
species, and in fact it could not do so because the FAA acknowledges that “[d]etailed
information about some of the launch-related infrastructure (e.g., exact location and design) is
not currently available. Therefore, the BA makes assumptions about these unknowns using best
available information and professional expertise.”83 However, as discussed above the Services’
regulations specifically require a request for concurrence or formal consultation to include a
“description of the proposed action” with “sufficient detail to assess the effects of the action on
listed species and critical habitat,” including not only the “specific components of the action,”
but “maps, drawings, blueprints, or similar schematics,” so that the Service has the information it
needs to make a well-reasoned jeopardy determination.84 Consistent with this requirement, the
only other major U.S. spaceport – the Cape Canaveral Kennedy Space Center (KSC) – has a
development manual that specifically requires, at minimum, a plan drawing showing “all exterior
lighting fixtures and other lights that may be visible at night,” which “must include details of
each type of fixture to be used, such as lamp type, wattage, installation height, and proposed
operation schedule”85
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Here, however, none of that information has been provided, and so the BA is incomplete. In fact,
the BA states that “the number of pole lights would be finalized during the site design process,”86
confirming that the information needed to analyze the impacts of the lighting has not yet been
made available to the FAA or FWS.87
Since the actual location of launch-related infrastructure remains unknown, the impacts from
noise and light cannot have been fully addressed by the FAA, as these are very site-specific
concerns with localized impacts that may defer based on placement of such infrastructure on the
site. Moreover, since the SpaceX parcel is so small and is directly adjacent to essential habitat
areas – including national wildlife refuges that provide critical habitat for listed species – the
placement of infrastructure is of vital import when considering the potential for harm. Without
the specific information the regulations require, the BA is incomplete, and the Service cannot
make a fully informed jeopardy determination.
Furthermore, the analysis that the FAA does provide regarding noise impacts is woefully
inadequate. For example, the BA concludes that noise from operations may temporarily disturb
or displace piping plovers, but it does not appear to give appropriate consideration to the full
impacts that noise disturbances may have on the species. Indeed, it notes that noise from nearby
beachgoers has already existed in the area, implying that noise generated by beachgoers is
comparable to the noise generated by construction activities and rocket launches. This ignores
the louder, though more infrequent, noise impacts that would result from launches, sonic booms
during landings, and noises related to engine testing.
It is undeniable that noise from the rockets is likely to displace sensitive species, and in fact the
FAA states in the BA that red knots and piping plovers could be killed if they are within the heat
plume created by engine ignition during testing and launches, but suggests that they would
probably leave the area due to noise disturbances before that would happen, indicating that such
noise will displace plovers from their critical habitat. In fact, a recent study submitted to FWS by
the Coastal Bend Bays & Estuaries Program (attached hereto) indicates that the piping plover
population at Boca Chica has experienced a significant decline, and indeed a rapid and
substantial loss of the population, due to SpaceX, and that the area is functioning as a population
sink due to the plover’s historic reliance on the area coupled with the increased harm from
SpaceX activities. Yet the FAA provides no real analysis as to how that may affect the continued
existence of the species and the use of the critical habitat.
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There are also significant gaps in the FAA’s analysis regarding the impacts of overpressure from
SpaceX activities on listed species. For example, the BA notes that “overpressures less than 1 psf
are not expected to adversely affect animals,” suggesting that pressures over that amount would
result in adverse effects.88 The BA goes on to state that overpressures greater than 1 psf would
“extend about 13 miles from the launch pad” for Super Heavy booster landings.89 This would
result in overpressures above 1 psf on refuge lands and critical habitat areas. While the FAA
admits that the noise would adversely affect listed species, and therefore formal consultation is
required, it did not provide any analysis of the actual impacts of this noise pollution on plovers,
ocelot, or jaguarundi, which may be forced away from some of their last remaining habitat by
such noise.
The Center is hopeful that the FWS will provide a more thorough and complete analysis of noise
and light impacts in its biological opinion; however, the FAA’s BA fails to provide the requisite
information and analysis and is therefore inadequate.
B. FAA failed to adequately address the impacts to listed species from
“anomalies”
The FAA acknowledges that a “Starship/Super Heavy test operation or launch could fail
(referred to as an anomaly or mishap). An anomaly on the launch pad represents the greatest risk
to the environment. If this occurs, a number of possible outcomes could result, the most likely
being a fire on the launch pad. An explosion on the launch pad would spread debris.”90 It further
concedes that “in the event of an anomaly, an explosion could injure or kill wildlife species
adjacent to the launch pad or within areas impacted by debris. In addition, fires could potentially
start from an explosion that could result in a loss of habitat.”91 However, it discounts the impacts
of such anomalies, stating only that SpaceX would adhere to its Fire Mitigation and Response
Plan to prevent and respond to any fires. This provides no reassurance – particularly given the
history of rocket explosions and wildfires discussed herein and in the attached documents.
Moreover, when setting forth the impacts to listed species from an anomaly — such as debris
and fires that can kill or adversely modify habitat of piping plovers, ocelots and jaguarundi —
the FAA provides no actual analysis of the impacts to listed species from debris and recovery or
fires from launch anomalies (other than admitting they could affect the species), even though
FWS has found that:
SpaceX rocket debris falling onto the Refuge has damaged the sensitive wind tidal flats.
And, the vehicles or machinery used to retrieve rocket debris have created ruts and
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caused other damage that interrupts water sheet flow across these flats. Two SpaceX
incidents on July 25, 2019 and again in August 2019 resulted in wildfires of 130-acres
and 10-acres respectively burned through coastal prairie and dune habitats on refuge
managed land. Anomalies resulting in explosions on November 20, 2019, February 28,
2020, and December 9, 2020 resulted in debris scattered onto refuge managed lands.
Retrieval methods damaged the sensitive alkaline flat and refuge cable fencing installed
to protect the area from disturbance.92
The FAA only spends a few pages discussing the possibility of rocket explosions and the adverse
environmental impact of such explosions, but it provides no actual analysis of the impacts of
these anomalies, and it fails to provide measures to prevent harm from fires, such as limiting or
reducing rocket testing between March 15 and August 15, as FWS has suggested.93 For example,
while the FAA acknowledges that an anomaly could affect ocelot and jaguarundi, “particularly if
a wildfire is started and burns many acres of suitable cat habitat,” and that the “loss of habitat
could affect species movement and potentially affect migration corridors,”94 it provides no
analysis of how this would affect the survival and recovery of the species, such as the impact to
the regional population, genetic diversity, and the species’ resiliency to climate change. Instead,
the FAA appears to discount the potential for catastrophic wildfires by arguing that the loss of
habitat is temporary because the vegetation will grow back,95 ignoring that even short-term
impacts could be catastrophic for these species, and further ignoring that the lost habitat may
never regenerate due to climate change.
The Center is likewise concerned about the FAA’s inadequate consideration of the impacts of
anomalies and debris collection on the threatened piping plover’s critical habitat. The FAA,
while it notes that a launch failure may occur, dismisses the possibility of a crash as “unlikely,”
regardless of the fact that SpaceX has had several launch failures. It is noteworthy that 8 of the
last 10 launches have resulted in the destruction of the rocket. Of particular concern, massive
uncontrolled explosions have taken place during the last four rocket launches.
The wide area covered by debris from failed launches raises significant concerns about adverse
environmental impacts. The explosion of SN 11 on March 30, 2021, which occurred at altitude
and not on the launch pad, merits particular attention, as large amounts of debris uncontrollably
fell outside of SpaceX property on to public conservation lands, including high value,
ecologically sensitive habitats that are used by the Piping Plover, Wilson’s Plover, and Snowy
Plover. There was also at least one explosion in 2021 that scattered debris on the Refuge.96
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Operations to retrieve the debris have further damaged the refuge. According to FWS, “debris
that has fallen onto the Refuge has damaged sensitive wind tidal flats. The vehicles or machinery
used to retrieve debris have created rutting and damage that interrupts tidal water sheet flow
across these flats.”97 In the past, SpaceX has used high-capacity tow trucks and a construction
dump truck to drag the debris through parts of the refuge. FWS personnel have noted that
botched retrieval efforts have further damaged the refuge.98 Because Service personnel are
barred from the refuge following explosions, they have been unable to assess the full extent to
which refuge wildlife are harmed. Last month, the Service asserted that “none of the damage to
the sensitive tidal flats from debris pickup and motorized equipment and human access has been
adequately addressed.”99 Yet the FAA failed to assess the impacts to piping plovers or other
listed species from explosions and debris cleanup in the BA.
In addition, while FAA maintains that in the event of an anomaly SpaceX would coordinate with
FWS,100 that is insufficient to meet the FAA’s duty to fully consider the impacts of the SpaceX
project before it moves forward. Furthermore, the FAA has not indicated that it would undertake
emergency ESA consultation in the event of an anomaly. The Services have established a
specific consultation process in the case of “emergencies.” In an emergency, such as “situations
involving acts of God, disasters, casualties, national defense or security emergencies, etc.,”101
initial consultation may be conducted informally through alternative procedures that are
consistent with Section 7 of the ESA (i.e. by calling or emailing the Services to discuss the
emergency action and any prudent mitigation), id., and then “[f]ormal consultation shall be
initiated as soon as practicable after the emergency is under control.”102 The Handbook explains
that in the initial stages of emergency consultation, the Services “offer recommendations to
minimize the effects of the emergency response action on listed species or their critical habitat,”
and then a full, formal consultation is to take place after the emergency is under control. The
emergency formal consultation “is treated like any other formal consultation.”103 However, postemergency consultations require the agency to provide additional information, including “an
evaluation of the response to and the impacts of the emergency on affected species and their
habitats, including documentation of how the Services’ recommendations were implemented,
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and the results of implementation in minimizing take.”104 The FAA does not appear to have
undertaken emergency consultation on prior anomalies, but should make clear that it will comply
with this process in the event of a future anomaly.105
Regardless, it is readily apparent that the FAA has failed to adequately address the impacts to
listed species from anomalies, and therefore the BA is inadequate, arbitrary and capricious, in
violation of the ESA.
C. The FAA failed to analyze the impacts to listed species from SpaceX’s
contribution to climate change
As discussed above in the context of NEPA, the FAA has failed to consider SpaceX’s
contribution to the climate crisis. The ESA, however, also requires that the FAA consider the
impacts to listed species from SpaceX’s contribution to global climate change. “The plain intent
of Congress in enacting [the ESA] was to halt and reverse the trend toward species extinction,
whatever the cost.”106 Because SpaceX’s activities will have an appreciable, cumulative impact
on climate-threatened species, the FAA must include climate impacts as part of its consultation.
Its failure to do so is a clear violation of the ESA.
Indeed, it is clear that the anticipated greenhouse gas pollution from SpaceX will harm listed
species far beyond the immediate area of the proposed activity in a manner that is attributable to
the agency action, which must therefore be addressed in the BA; yet, this issue was glossed over
by the FAA, which claims that the GHG emissions from SpaceX are not significant (only when
compared to total national GHG emissions), without sufficient support to ignore the project’s
contribution to the climate crisis.
Regardless, the science is overwhelmingly clear that climate change represents a stark threat to
the future of biodiversity within the United States and around the world. The Fourth National
Climate Assessment warns that “climate change threatens many benefits that the natural
environment provides to society,” and that “extinctions and transformative impacts on some
ecosystems” will occur “without significant reductions in global greenhouse gas emissions.”107
The best available science shows that anthropogenic climate change is causing widespread harm
to life across the planet, disrupting species’ distribution, timing of breeding and migration,
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physiology, vital rates, and genetics—in addition to increasing species extinction risk.108 Climate
change-related local extinctions are widespread and have occurred in hundreds of species,
including almost half of the 976 species surveyed.109 Nearly half of terrestrial non-flying
threatened mammals and nearly one-quarter of threatened birds are estimated to have been
negatively impacted by climate change in at least part of their range.110 Furthermore, across the
globe, populations of terrestrial birds and mammals that are experiencing greater rates of climate
warming are more likely to be declining at a faster rate.111
Furthermore, there are no defensible legal rationales for ignoring climate-threatened species that
are harmed by the emissions that will result from this proposed action, such as piping plovers.
Studies have found that “for small beach dependent populations such as Piping Plovers, even the
most subtle changes could have profound affects on survivorship.”112 It is therefore abundantly
clear that activities that contribute GHG emissions, such as SpaceX, have real impacts that cross
the “may affect” threshold, even if some of those impacts are still of an undetermined character
at this point. The purpose of the consultation process, by design, is to allow the expert wildlife
agencies to assess these impacts using the best available science, so that they can evaluate the
harm that may be caused.
Species extinction risk will accelerate with continued greenhouse gas pollution, such as from
SpaceX. One million animal and plant species are now threatened with extinction, with climate
change as a primary driver.113 At 2°C compared with 1.5°C of temperature rise, species’
extinction risk will increase dramatically, leading to a doubling of the number of vertebrate and
plant species losing more than half their range, and a tripling for invertebrate species.114
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Numerous studies have projected catastrophic species losses during this century if climate
change continues unabated: 15 to 37% of the world’s plants and animals committed to extinction
by 2050 under a mid-level emissions scenario115; the potential extinction of 10 to 14% of species
by 2100116; global extinction of 5% of species with 2°C of warming and 16% of species with
business-as-usual warming117; the loss of more than half of the present climatic range for 58% of
plants and 35% of animals by the 2080s under the current emissions pathway, in a sample of
48,786 species118; and the loss of a third or more of animals and plant species in the next 50
years.119 As summarized by the Third National Climate Assessment, “landscapes and seascapes
are changing rapidly, and species, including many iconic species, may disappear from regions
where they have been prevalent or become extinct, altering some regions so much that their mix
of plant and animal life will become almost unrecognizable.”120
The FAA’s total failure to consider impacts to listed species from SpaceX’s emissions in the
context of the climate crisis renders the FAA’s ESA analysis arbitrary and capricious.
D. FAA failed to address the impacts of water withdrawals on listed species
According to the BA, it is possible that SpaceX would require an enormous amount of water for
its operation, particularly if it uses deluge water on the plume during launches to control
temperature.121 The BA notes that “all water (including deluge and potable water) would be
either delivered by truck or withdrawn from existing or new wells located adjacent to the launch
pad.”122 The BA further states that the desalination plant would treat water “from two new source
wells” that would extract groundwater at a rate of 40 gallons per minute.123
However, BA is silent as to the impacts of such water withdrawals on listed species and critical
habitat. Water withdrawals (onsite or offsite) may alter the adjacent habitat, including by
reducing water availability or increasing salinity in certain areas. It is notable that EPA has found
that SpaceX’s activities at Boca Chica have caused “substantial and unacceptable adverse
115
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impacts to aquatic resources of national important (ARNI),” due to the impacts to mudflats,
estuarine and non-tidal wetlands, which “support benthic invertebrate communities which make
them essential foraging habitats for wintering and migrating shorebirds, including the threatened
piping plover and red knot.”124 Water withdrawals may further harm the adjacent wetland
communities, harming these listed species. The FAA’s failure to consider the impacts of water
withdrawals on listed species is a glaring violation of the ESA (as well as NEPA).
IV.

The FAA has ignored interrelated actions and indirect effects, unlawfully
segmenting its analysis

The FAA has failed to include interrelated and/or interdependent actions in its DPEA and BA
and is unlawfully segmenting its analysis. Under both NEPA and the ESA, an agency must
consider the full action, including any interdependent or interrelated actions.125 Here, the FAA
has stated in the DPEA and BA that SpaceX is still in the testing stages of the launch vehicle,
including ongoing Starship prototype tests that have been approved under a separate license, and
that SpaceX will also need to conduct similar tests of Super Heavy prototypes, which has not yet
been approved under a separate license.126 The testing of the Starship and Super Heavy rockets is
clearly intertwined with the proposed action. Indeed, the BA specifies that these tests are the
foundation for the development and operational phases of the project, since it can only move
forward after the testing phase has been completed.127 Therefore, the testing phase of the Starship
and Super Heavy rockets must be included with the analysis of the development and operational
phases in order to comply with NEPA and the ESA. Since the prior NEPA and ESA analyses
were for the falcon rockets, the FAA cannot rely on those documents to fulfill their duty under
these bedrock environmental laws.
Several other related actions that must be considered in these NEPA and ESA analyses were
ignored by the FAA. For example, while the BA acknowledges that Starship and Super Heavy
rockets would be delivered by barge to the Port of Brownsville, there is no discussion of the
124
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impacts of that barge, including potential collisions with listed turtles and marine mammals.
Similarly, the FAA does not include any analysis of the LNG and methane fuels that would be
needed for the proposed launches, including impacts from fracking and transporting the fuel to
Boca Chica. It is our understanding that this project will require the installation of a pipeline
through the LRGV to transport LNG to the site, which was not discussed in the DPEA or BA.
The FAA also seems to have ignored work by Mountain Valley Electric Cooperative to realign
and upgrade a powerline from East Brownsville to the Boca Chica Beach area, intended to serve
SpaceX.128
All of these connected, interrelated and/or interdependent components of the SpaceX project
must be analyzed within the DPEA and BA. The failure to do so is a blatant violation of the ESA
and NEPA.
V.

FAA has failed to show compliance with Section 4(f) of the Transportation Act

Because the operation of the Boca Chica facility for SpaceX rocket launches will result in
intense noise and light pollution in adjacent National Wildlife Refuge lands – in particular, the
Boca Chica Tract of the Lower Rio Grande Valley NWF – the action will result in a
“constructive use” of refuge lands, subjecting FAA to Section 4(f) of the Department of
Transportation Act.129 The Section 4(f) regulations specifically “require rigorous exploration and
objective evaluation of alternative actions that would avoid all use of Section 4(f)
properties…that would avoid some or all adverse effects.”130 Furthermore, 23 U.S.C. § 138
precludes the FAA from approving a program or project unless there is no feasible and prudent
alternative to the using that land and the action includes all possible planning to minimize harm
to the refuge.
Here, the FAA has not shown that these requirements have been met. It makes no effort to show
that there is no prudent alternative to the Boca Chica site or alternative ways to utilize the site to
reduce the impacts to the adjacent refuge lands. Regardless, even if expansion of that site were
the only available alternative, the FAA must still consider the impacts to the refuge lands from
SpaceX activities in the context of the Refuge’s purpose. The LRGV NWR, and the national
Refuge System in general, maintains the biological integrity, diversity and environmental health
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of natural resources for the benefit of present and future generations of Americans.131 The LRGV
was established in 1979, as a long-term program of acquiring lands to protect and restore the
unique biodiversity of the Lower Rio Grande Valley of Texas. The stated purposes and
legislative authorities for this Refuge are “for the development, advancement, management,
conservation, and protection of fish and wildlife resources….”132 Using these lands as a
sacrificial debris field when blowing up gigantic rockets would seem incompatible with the
area’s intended use for conservation.
According to FWS, SpaceX’s use of the Boca Chica site has already resulted in “adverse” and
even “severe” impacts to public use, management, wildlife, and habitat on refuge lands, with
FWS going so far as to state that “Due to operations by SpaceX, the FWS’s ability to maintain
the biological integrity, diversity and environmental health of Refuge resources, as well as our
ability to ensure the viability of the six wildlife-dependent recreational uses, has been
significantly diminished at the Boca Chica tract.”133 These impacts certainly rise to the level of a
substantial impairment and thus constitute a “constructive use,” as defined under Section 4(f);
Yet, FAA has failed to address the Section 4(f) factors in its DPEA.
FAA must therefore undertake a new or supplemental analysis to provide the required “rigorous
exploration” of alternatives to avoid the impacts to refuge lands and must ensure that SpaceX is
undertaking all possible mitigatory actions to minimize harm to the adjacent wildlife refuge
lands. As set forth above, it is readily apparent that FAA has failed to ensure that SpaceX
considered all alternatives and will implement all reasonable mitigation at the Boca Chica site –
including, for example, lighting and noise restrictions to protect birds and turtles as well as
purchasing conservation lands to offset impacts from SpaceX activities – and therefore as
proposed the action does not meet the requirements of Section 4(f).
VI.

The Project Will Violate the National Wildlife Refuge System Improvement Act of
1997

The National Wildlife Refuge System is managed pursuant to the National Wildlife Refuge
System Administration Act of 1966, Pub. L. No. 89-669, 80 Stat. 926 (1966), as amended by the
National Wildlife Refuge System Improvement Act of 1997, Pub L. No. 105-57, 111 Stat. 1252
(1997) (“Refuge Act”). The primary Mission of the National Wildlife Refuge System is to
administer lands and waters for the conservation of fish, wildlife, and plant resources and their
habitats for the benefit of present and future generations of Americans.134 To achieve the mission
of the System, the Refuge Act sets forth one of the strongest legislative mandates for ecosystem
protection on public lands and waters, directing the Service to “ensure that the biological
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integrity, diversity, and environmental health of the System are maintained for the benefit of
present and future generations of Americans.”135
To accomplish that mission, the law creates a presumption against public use,136 and under
subsection (d) of the Refuge Act the Service may only permit the use of refuge lands if it
determines that such uses are “compatible with the purposes for which these areas are
established.”137 The Service therefore cannot “permit a new use . . . or expand, renew, or extend
an existing use” without first determining whether that use is compatible.138 For a use to be
“compatible” it must be “a wildlife-dependent recreational use or any other use of a refuge that,
in the sound professional judgment of the [Service], will not materially interfere with or detract
from the fulfillment of the mission of the System or the purposes of the refuge.”139
SpaceX is proposing to use the adjacent refuge lands as a sacrificial debris field and is preventing
FWS and the public from accessing important refuge areas, which is clearly an incompatible use.
FWS has, in fact, explicitly stated that its “ability to maintain the biological integrity, diversity
and environmental health of Refuge resources” has been significantly diminished at the Boca
Chica tract,” because SpaceX operations prevent and constrain public access year-round,
“hampering biological and monitoring studies including sea turtle patrols, sea turtle coldstunning responses, [and] hampering refuge management and law enforcement patrol….”140
Once again, according to FWS these limitations have caused “both ‘adverse’ and ‘severe’
impacts to Refuge public use, management, wildlife, and habitat.”141 And while the Refuge
Improvement Act prioritizes wildlife-dependent recreational uses of refuges (if they are deemed
compatible) over other types of uses, such as economic uses,142 clearly SpaceX (a commercial
operation) is interfering with priority recreational uses by forcing closures of the refuge during
rocket launches.
FAA, however, has failed entirely to show that the SpaceX activities it is considering are
consistent with these legal requirements, and it does not appear possible for it to do so. The
Refuge Act requires the Service to administer the System to “ensure that the biological integrity,
diversity, and environmental health of the System are maintained for the benefit of present and
future generations of Americans.”143 However, the Service has explicitly stated: “Due to
operations by SpaceX, the FWS’s ability to maintain the biological integrity, diversity and
135
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environmental health of Refuge resources… has been significantly diminished at the Boca Chica
tract.”144 The proposed action is therefore inconsistent with the requirements of the Refuge Act.
If the FAA were to authorize the action under these circumstances this is yet another reason why
the agency’s decision would be arbitrary and capricious and contrary to law.
VII.

The Project must obtain a permit for take under the Migratory Bird Treaty Act

In 1918, Congress enacted the Migratory Bird Treaty Act (MBTA) to implement a treaty for the
protection of migratory birds between Great Britain (on behalf of Canada) and the United States.
The objective of the treaty was to create a “uniform system of protection” to “insur[e] the
preservation of such migratory birds,” because “a lack of adequate protection” for many
migratory birds traveling through the United States left them vulnerable to extinction.145 The
MBTA has helped restore countless populations of birds once on the path to extinction, such as
sandhill cranes, snowy egrets, and wood ducks. In fact, the Supreme Court has described the
purpose of the MBTA as a “national interest of very nearly the first magnitude.”146
As a “conservation statute[] designed to prevent the destruction of certain species of birds,”147
the MBTA protects more than 1,000 species of birds found in the United States.148 Under this
law:
[u]nless and except as permitted by regulations . . . it shall be unlawful at any time,
by any means or in any manner, to pursue, hunt, take, capture, [or] kill . . . any
migratory bird [or] any part, nest, or egg of any such bird . . . included in the terms
of the conventions . . . .149
Although the Trump Administration adopted an interpretation of the MBTA that eliminated
liability for “incidental” take and killing of migratory birds—at variance with decades of prior
practice and policy—that interpretation was emphatically rejected by a federal court.150
Accordingly, the Interior Department and FWS have recently completed a rulemaking that
formally revokes the Trump Administration interpretation and reinstates the prior understanding
of the statute, pursuant to which the foreseeable incidental take of migratory birds cannot
proceed without formal authorization from the FWS.151

144

FWS Jan. 2021 Letter at 2-3.
Convention for the Protection of Migratory Birds, 39 Stat. 1702 (Aug. 16, 1916).
146
Missouri v. Holland, 252 U.S. 416, 435 (1920).
147
Andrus v. Allard, 444 U.S. 51, 52 (1979).
148
See 50 C.F.R. § 10.13.
149
16 U.S.C. § 703(a).
150
See Natural Res. Def. Council v. U.S. Dep’t of the Interior, 478 F. Supp. 3d 469 (S.D.N.Y.
2020).
151
See 86 Fed. Reg. 54643 (Oct. 4, 2021).
145

32

Here, there is little doubt that the proposed activities may foreseeably kill or take migratory
birds. Indeed, the FWS in a Jan. 22, 2021, letter explained that “[o]n three separate occasions in
2020, rocket launch failures resulted in explosions and the spread of debris on and off Refuge
lands” and that “[v]ideos of these events show evidence of different species of birds being
impacted by the blast.” Although the FWS could not ascertain what species of migratory birds
and/or birds listed as threatened or endangered under the ESA were harmed or harassed,” the
Service found that “[t]here is documented evidence that the debris and its removal has impacted
and scarred various habitats in the area, including tidal flats which are foraging habitat for the
threatened piping plover and red knot.”
There is, therefore, a strong likelihood that the extensive activities in migratory bird habitat that
are contemplated here—especially if undertaken during the breeding season—will result in the
mortality and taking of migratory birds. For this reason, it would be unlawful for FAA to
authorize the activities to proceed in the absence of authorization from the FWS pursuant to the
MBTA.
VIII.

Conclusion

For the foregoing reasons, the FAA has failed to comply with NEPA, the ESA, the
Transportation Act, the Refuge Act, and the Migratory Bird Treaty Act. SpaceX’s activities at
the Boca Chica site continue to have undue adverse impacts on surrounding habitat and the
wildlife that relies on those areas, including federally protected species, and those impacts have
not been adequately analyzed by FAA or mitigated by SpaceX. Please contact me if you have
any questions regarding these comments.
Sincerely,

Jared M. Margolis
Senior Attorney
Center for Biological Diversity
2852 Willamette St. # 171
Eugene, OR 97405
jmargolis@biologicaldiversity.org
(802) 310-4054
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