1AC

1AC---Debris

Incoming mega-constellations of satellites ensure unmanageable space debris, triggering the Kessler Syndrome.
No alt causes---current debris is being managed but constellations push Kessler over the brink.

Boley & Byers 21 [Aaron C., Department of Physics and Astronomy @ The University of British Columbia*, and Michael, Department
of Political Science @ The University of British Columbia; Published: 20 May 2021; Scientific Reports; “Satellite mega-constellations
create risks in Low Earth Orbit, the atmosphere and on Earth,” https://www.nature.com/articles/s41598-021-89909-7] brett

Companies are placing satellites into orbit at an unprecedented frequency to build ‘mega-constellations’ of communications satellites
in Low Earth Orbit (LEQ). In two years, the number of active and defunct satellites in LEO has increased by over 50%, to about 5000 (as of 30 March

2021). SpaceX alone is on track to add 11,000 more as it builds its Starlink mega-constellation @0d has already filed for permission for another 30,000

satellites With the Federal Communications Commission (ECC)1. Others have similar plans, including OneWeb, Amazon, Telesat, and GW, which is a Chinese state-owned

company2. The current governance system for LEQ, while slowly changing, is ill-equipped to handle large satellite systems. Here, we outline how applying the
consumer electronic model to satellites could lead to multiple tragedies of the commons. some of these are well known, such as impediments to
astronomy and an jncreased risk of space debris, while others have received insufficient attention, including changes to the chemistry of Earth’s upper
atmosphere and jncreased dangers on Earth’s surface from re-entered debris The heavy use of certain orbital regions mightaiso result ina
de facto exclusion of other actors from them, violating the 1967 Quter Space Ireaty. All of these challenges could be addressed ina coordinated
mannermmghmmmmkmg, whether in the United Nations, the Inter-Agency Debris Committee (IADC), or an ad hoc process, rather than in an uncoordinated manner
through different national laws. Regardless of the law-making forum,mg_gaﬂnﬂﬂl_ajio_m wm perspectives and w from looking at single satellites, to

evaluating systems of thousands of satellites, and doing so within an understanding of the limitations of Earth’s environment, including its orbits.

Thousands of satellites and 1500 rocket bodies provide considerable mass in LEO, which can breaklinto debris upon collisions, explosions, or
I jation | hars! . I : : the et f orbiti ial L Lisi
probability per time. Eventually, collisions could dominate on-orbit evolution, a situation called the Kessler Syndromes. There are already over

12,000 trackable debris pieces in LEO, with these being typically 10 cm in diameter or larger. Including sizes down to 1 cm, there are about a million inferred debris pieces, all of which threaten
satellites, spacecraft and astronauts due to their orbits crisscrossing at high relative speeds. Simulations of the Iong-term evolution of debris suggest that LEO is
already in the protracted initial stages of the Kessler Syndrome, but that this could be managed through active debris kemovals. The addition of
satellite mega-constellations and the general proliferation of low-cost satellites in LEO stresses the environment furthers.s,7,s.
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Cumulative on-orbit distribution functions (all orbits). Deorbited objects are not included. The 2007 and 2009 spikes are a Chinese anti-satellite test and the Iridium 33-Kosmos 2251 collisio, respectively. The recent, rapid rise of the orange curve represents NewSpace (see "Methods").
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for objects in Low joads and binned to the nearest 1 km n alttude and 1 n orbital inclination. The centre of each circe represents the position on the diagram, and the size of the given p: pace. (Right)
Number density of diferent space resident objects (SROs) based on 1 km radial bins, averaged over the entire sky. orbital shellis weighted by the time in the shell, pace, satelites their orbits due to mission requirements. The emerging
Starlink cluster at 550 km and 55" inclination is already evident in both plots (Left and Right).
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When completed, Starlink will include about as many satellites as there are trackable debris pieces today, while its total mass will equal all the
mass currently in LEO—over 3000 tonnes. The satellites will be placed in narrow orbital shells, creating unprecedented congestion, with
1258 already in orbit (as of 30 March 2021). OneWeb has already placed an initial 146 satellites, and Amazon, Telesat, GW and other companies,
operating under different national regulatory regimes, af€ SO0 likely tO follow.

Enhanced collision risk

Mega-constellations are composed of mass-produced satellites with few backup systems. This consumer electronic mode! @llows for short
upgrade cycles and rapid expansions of capabilities, but also considerable discarded equipment. spacex will actively de-orbit its satellites at the end of
their 5-6-year operational lives. However, this process takes 6 months, so roughly 10% will be de-orbiting at any time. If other companies do likewise, thousands

of de-orbiting satellites will be slowly passing through the same congested space, posing collision risks. Failures will increase these
numbers, although the long-term failure rate is difficult to project. Figure 3 is similar to the righthand portion of Fig. 2 but includes the Starlink and OneWeb

mega-constellations as filed (and amended) with the FCC (see “Methods”). The large density spikes show that some shells will have satellite number densities in excess of n=10—-6 km—-3.

Figure 3
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in the Fec. orbits are nearly circular, the number densities in 10-6 km-3. in those shells s also hi ahigh collision is too smallto be.
tracked or collision avoidance manoeuvres are impossible for other reasons.
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Deorbiting satellites will be tracked and operational satellites can manoeuvre to avoid close conjunctions. However, this depends on ongoing COmmunication and coogeration

between operators which at present js ad hoc and VOIUNEALY. A recent letter12 to the FCC from SpaceX suggests that some COMpPanies might be less-than-fully
transparent about eventsi3 in LEQ.

Despite the congestion and traffic management challenges, FCC filings by mx suggest that collision avoidance manoeuvres can in fact maintain collision-free operations in orbital shells
and that the probability of a collision between a non-responsive satellite and tracked debris is negligible. However, the ﬂmmmmmkmi}& including
untracked debris decaying through the shells used by Starlink. Using simple estimates (see “Methods”), the PI ility that a single pi f untrack ris will hit
any satellite in the Starlink 550 km shell is about 0.003 after one vear. Thus, if at any time there are 230 pieces of untracked debris
decaving through the 550 km orbital shell, there is a 50% chance that there will be one or more collisions between satellites in the shell
and the debris. As discussed further in “Methods”, such a situation is plausible. Depending on the balance between the de-orbit and the collision

rates, if subsequent fragmentation events lead to similar amounts of debris within that orbital shell a runaway cascade of collisions
could occur.

Fragmentation events are not confined to their local orbits, either. The India 2019 ASAT test was conducted at an altitude below 300 km in an effort to minimize
long-lived debris. Nevertheless, debris was placed on orbits with apogees in excess of 1000 km. As of 30 March 2021, three tracked debris pieces remain in
orbit14. such long-lived debris has high eccentricities, and thus can cross multiple orbital shells twice per orbit. A major fragmentation event
from a single satellite could affect all operators in LEO.

Even if debris collisions were avoidable, meteoroids are always a threat. The cumulative meteoroid flux15 for masses m > 10-2 g is about 1.2 x 10-4 meteoroids m—2 year—1 (see “Methods”).
Such masses could cause non-negligible damage to satellites16. Assuming a Starlink constellation of 12,000 satellites (i.e. the initial phase), there is about a 50% chance of 15 or more
meteoroid impacts per year at m > 10-2 g. Satellites will have shielding, but events that might be rare to a single satellite could become common across the constellation.

One partial response to these congestion and collision concerns is for operators to construct mega-constellations out of a smaller number of satellites. But this does not, individually or
collectively, eliminate the need for an all-of-LEO approach to evaluating the effects of the construction and maintenance of any one constellation.

No alt causes or thumpers---absent megaconstellations, LEO debris would increase slowly for decades,

eventually stabilizing after 200 years. Prefer NASA studies that assume our plan.
---1 collision a decade is hardly enough to trigger Kessler syndrome.

Liou et al. 18 [Dr. J.-C. Liou is the NASA Chief Scientist for Orbital Debris; Matney M., NASA Johnson Space Center; Vavrin A.,
GeoControl Systems — Jacobs JETS Contract; Manis A., HX5 — Jacobs JETS Contract, NASA Johnson Space Center; Gates D., Jacobs
Technology, NASA Johnson Space Center, Orbital Debris Quarterly News, 2018; “NASA ODPQ's Large Constellation Study,”
https://www.orbitaldebris.jsc.nasa.gov/quarterly-news/pdfs/odgnv22i3.pdf] brett

In recent years, several commercial companies have proposed telecommunications constellations consisting of hundreds to thousands of 100-to-300-kg class spacecrafti_n low
Earth orbit (LEQ, the region below 2000-km altitude). If deployed, such large constellations (LCs) Will dramatically change the landscape of satellite operations in LEO.

Fig. 1 shows the current mass distribution in LEO. The top blue histogram shows the total and the three curves below show a breakdown by object type (spacecraft, rocket bodies, or other). The
mass distribution is dominated by spacecraft and upper stages (i.e., rocket bodies). The yellow bars from 1100 km to 1300 km altitudes show the notional mass distribution from 8000 150 kg LC

spacecraft or, equivalently, 4000 300 kg LC spacecraft. From the large amount of mass involved, itis clear that the deployment, operations, and frequent
de-orbit and replenishment of the proposed LCs could significantly contribute to the existing orbital debris problem.

To better understand the nature of the problem, them Orbital Debris Program Office (ODPO) recentlymm,[ﬂﬂgd_a_p_a_ﬂa_QOMm LCs. The objective was £Q
gu_anﬂ_f_y_th_e potential negative d_ehus_m&nmtifrom LCs mmmmmﬁnland provide recommendations for mitigation measures. The tool used for
the LC study wasﬂ]ﬁODPO 's LEO-to-GEO Environment Debris (LEGEND) Wm_mﬂl which Mﬂm for various mitigation and remediation studies m
M [1, 2]. For the LC study, i i i
Mgw from key scenarios gre §gmmgrizgd in this article.

The LEO Environment without Large Constellations

To establish a benchmark to assess the effects from LCs, several baseline scenarios were completed first. Fig. 2 shows the environment projection without LCs. The historical curve reflects the
documented launches and breakup events between 1957 and 2015. The antisatellite test conducted by China and the accidental collision between Iridium 33 and Cosmos 2251 were the

reasons for the jump in 2007 and 2009, respectively. Future launch traffic is a repeat of the launches over the last 8 years of the historical space
activities (2008-2015). The environment is projected 200 years into the future, through the year 2215.

Each future projection curve is the average of 100 LEGEND Monte Carlo (MC) simulation runs. The top red curve is the result of a non-mitigation scenario where LEO-crossing upper stages and
spacecraft are left at mission altitudes at the end of mission operations rather than conducting postmission disposal (PMD) maneuvers to lower their orbits to follow the 25-year decay rule.
Upper stages and spacecraft are also assumed to explode in the future with accidental explosion probabilities derived from the historical explosion events. The middle black-dashed curve is the
result of a scenario where LEO-crossing upper stages and spacecraft are assumed to follow the 25-year decay rule at the end of their missions with a PMD reliability of 90%. The bottom
blue-dotted curve is the result of a scenario where, in addition to the 90% PMD success rate, no explosions occur in the future.
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As expected, the non-mitigation scenario leads to a rapid LEO population increase over time, with an approximately 330% increase in 200 years, i.e., from the beginning of 2016 to the end of

2215. The non-linear increase is also an indication of the collision feedback effect in the environment. Mha globalMPMD implementationﬂhﬂmmgﬁy_uﬂg,
however, the debris population growth is reduced to about a 110% linear increase in 200 vears. |f explosions can be eliminated. the
population growth is further reduced to 40% in 200 vears.

Fig. 3 shows the cumulative numbers of catastrophic collisions involving 10 cm and larger objects over time. A catastrophic collision occurs when the ratio of impact kinetic energy to target
mass exceeds 40 J/g. The outcome of a catastrophic [FIGURES OMITTED] collision is the total fragmentation of the target, whereas a non-catastrophic collision only results in minor damage to

the target and generates a small amount of debris that should have negligible contribution to the long-term debris population increase. Again, the non—mitigation scenario leads
to a non-linear increase of catastrophic collisions, a total of 61 in 200 years, whereas the effective implementation of PMD and additionally,
elimination of future explosions can reduce the numbers of catastroghic collisions to 27 and 21 respectively, in 200 YEars. The increases in effective number of

objects and catastrophic collisions for the 90% PMD scenarios, with future explosions, are used to benchmark the effects when LCs are added to the simulated environment as described in the
sections below.

Increasing debris triggers miscalculated war. The internal link is linear---any reduction in debris reduces the risk.

paper published in Acta Astronautica, the te@m suggests that space debris in the form of spent rocket parts and other fragments of hardware hurtling
at high speed pose a "special political danger" that could dangerously escalate tensions between nations. According to the study, destructive
impacts caused by random space junk cannot easily be told apart from military attacks. The owner of the impacted and destroyed
satellite can hardly quickly determine the real cause of the accident," the authors write. The Fisks of such an event occurring are compounded
by the sheer volume of debris now orbiting Earth. Recent figures from NASA indicate that there are more than 500,000 pieces of space
junk currently being tracked in orbit, travelling at speeds up to 28,160 km/h (17,500 mph). The majority of those objects are small —around the size of a marble - but

some 20,000 of them are bigger than a softball. In addition to these 500,000 or so fragments — which are big enough for scientists to know about them — NASA estimates that there are

millions of undetectable pieces of debris in orbit that are too small to be monitored. But even extremely small fragments such as these
pose a threat —in fact, they're considered a greater risk than trackable debris, as their invisible status means spacecraft and satellites

can't do anything to avoid them until it's too late. as nasa observed in 2013: "Even tiny paint flecks can damage a spacecraft when travelling at

M,LQQI&S In fact a number of space shuttle windows have been replaced because of damage caused by material that was analysed and shown to be paint flecks... With so much orbital debris,

there have been surprisingly few disastrous collisions.” While We may bave been lucky in the past, we can't rely on that to continue. The study by the Russian team

It goes nuclear.

Johnson 14 [Les, Baen science fiction author, popular science writer, and NASA technologist. “Living without satellites”.

https://www.baen.com/living_without_satellites.] brett

Satellite imagery is used by the military and our political leaders to maintain the peace When your potential adversaries can’t hide what
they’re doing, where their armies are moving and what they are doing with their civilian and military infrastructure, then the danger of
surprise attack is diminished. In our nuclear age with instant death only minutes away by missile attack, the doctrine of Mutual Assured Destruction
(MAD) only works if both sides know whether or not they are being attacked. the 1aunch of missiles or a bomber fleet can easily be seen from space
far in advance of either reaching their potential targets halfway around the globe. e danger of surprise attack is therefore small, making
an accidental war far less I|ke|y So what does all this mean? And what do we do about it? First of all, it means that the advocates of space development, exploration and commercialization
have succeeded far beyond their initial expectations and dreams. The economies and securi!y of countries in the developed world_ dré NOW. degendent on space satellites. we

space advocates should celebrate our success and be terrified of it at the same time. Should we lose these fragile assets in SPace, our economy would exgerience a
disruption like no other: ship, air and train travel would stop and only restart/operate in a much-reduced capacity for years (GPS loss).

Many banking and retail transactions would cease (VSAT loss). Distribution of news and vital national information would be crippled (communications satellite loss). Lixesmu]_d_b_e_p_uj_at_usk
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Nuclear war causes extinction.

Trevithick and Rogoway ’19 [Joseph and Tyler; February 27; Military Analyst, M.A. in Conflict Resolution from Georgetown
University, B.A. in the History and Policy of International Relations at Carnegie-Mellon University; Defense Journalist; The Drive, “Yes,
India And Pakistan Could End The World As We Know It Through A Nuclear Exchange,”
https://www.thedrive.com/the-war-zone/26674/yes-india-and-pakistan-could-end-the-world-as-we-know-it-through-a-nuclear-exchang
e] brett

A global threat

India and Pakistan's nuclear arsenals are tiny compared to those of the United States and Russia, and these weapons are focused primarily on deterring each other, but

that does not mean they're purely regional threats. unlike conventional weapons, nUclear weapons create lasting and far-reaching effects that
scientists have posited cOuld upend life on Earth if warring parties were to use them in sufficient numbers.

In 2012, Alan Robock, a distinguished professor in the Department of Environmental Sciences and Associate Director of the Center for Environmental Prediction at Rutgers University, and Owen
Brian Toon, a professor in the Department of Atmospheric and Oceanic Sciences and a research associate at the Laboratory for Atmospheric and Space Physics at the University of Colorado,

Boulder, argued that it might not take a large amount of nuclear weapons to create a scenario commonly known as "Nuclear Winter."

In general, this hypothesized event 9ccurs when smoke and 300t from nuclear explosions BIOCK significant amounts of SUNIIGAT from reaching the earth's
surface, leading to a precipitous drop in temperatures that results in mass crop failure and widespread famine.

Robcock and Toon summarized their findings, which were based in part on their previous work, in an article in the Bulletin of The Atomic Scientists, writing:

'Even a 'small' nuclear war between India and Pakistan, with each country detonating 50 Hiroshima-size atom bombs — only
about 0.03 percent of the global nuclear arsenal's explosive pOWET - as airbursts in urban areas, could Produce so much smoke that
temgeratures would fall below those of the Little I€€ Age of the fourteenth to nineteenth centuries, shortening the growing season around the world and

threatening the global food supply. Furthermore, there would be massive pzone depletion, ailowing more ultraviolet radiation to reach Earth's

surface. Recent studies predict that agricultural production in parts of the United States and China would decline by about 20 percent for four years, and by 10 percent for a decade.

The bomb the United States dropped on Hiroshima Japan, known as Little Boy, was an inefficient and essentially experimental design with a yield of around 15 kilotons. The reported results
from Indian_and Pakistani nuclear testing indicate that both countries can meet this threshold and both countries' Weapons programs have almost
certainly matured in the decades since.

In previous studies, Robcock, working with others, postulated that temperature changes could begin within 10 days of a limited nuclear exchange and the effects from the detonations of 100
nuclear weapons in the 15-kiloton class would directly result in the deaths of at least 20 million people. The n rder im ts woul Ven WOISe in the years that
followed.

In 2014, Michael Mills and Julia Lee-Taylor, both then working at the federally-funded National Center for Atmospheric Research's (NCAR) Earth System Laboratory, authored another paper with

Robcock and Toon. This study concluded again that detonation of 100 15-kiloton yield bombs in a purely regional conflict would result in
"multi-decadal global cooling" and "would put significant pressures on global food supplies and could trigger a global nuclear famine."

It is important to note thatcritics have guestioned whether the Nuclear Winter concept relies on too many assumptions and would ever actually occur. At the center of many of these rebuttals
are debates about whether the nuclear explosions would truly create the amount of smoke and soot necessary for major climate change, as well as the specific conditions for those particles to
remain in the atmosphere for a prolonged period of time.

The studies here do indicate significant impacts based on a relatively limited number of nuclear detonations of smaller yield devices, though. But even if the imQacts are less pronounced
than projected in this particular scenario, they could be far more severe if India and Pakistan were to Use a larger number weapons and/Qr ones of higher

yields, which both belligerents readily have.

In addition, Nuclear Winter is just one of the potential things that might happen following a nuclear exchange between the longtime foes. A
detonation of dozens of nuclear weapons, even small ones, would throw hazardous nuclear fallout into the air that, depending on the weather pattern,

could carry that material farand wide, causing both near- and short-term health impacts. The various ground zeroes themselves would be irritated and potentially hazardous for many
years to come.

Depending on where the detonations occur, @ ngglggr gxghgngg ggglg potentially cUt people fo from critical Water gng fggg §gpg|ig§, putting increased and potentially
unsustainable strains on uncontaminated areas. After the Chernobyl nuclear power plant, situated in Ukraine, melted down and exploded in 1986, authorities established a 1,000 square mile
restricted access "exclusion zone" that remains in place today.

There would also be a major danger of sSecond-order "spillover" effects, as individuals fled affected areas, putting economic and political

strains on neighboring regions. This could inflame existing tensions not directly related to the inter-state conflict between India or Pakistan
or lead to all new and potentially violent competition for what might already be limited resources. India has already threatened to weaponize water

access in its latest spat with the Pakistanis.

Any serious impacts on food and water supplies,_Or other economic upheavals as a direct or indirect result of the conflict, would have cascading impact
across South Asia and beyond, as well. The very threat of a potential India-Pakistan war of any kind already caused some negative reactions in regional financial markets. Those
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markets would certainly collagse afteran unprecedented nuclear exchange actually occurred, and that is before the long-term physical impacts of such an event would

even manifest themselves.

Overall, we are talking about a litical, financial, change our reality ina Even then, the darkness, both fig: literally, that could propagate over the weeks, months, and years would be far more damaging,

How greatis the risk?

So far, India and Pakistan have not made any i bout the risks of esc totry back down,

India itself has a so-called "no first use” policy, which means it has publicly p useits o anuclear strike. H tsh intoa whether India be a need to shift pol

Pakistan, however, n h itself even in the face of p have, in the past, specifically cites this palicy as way of deterring India, andin force, and preventing lrger wars.

The concern, then, ppears to have failed, atleast  with India's Feb. 26, 2019, India, however, did have been limited, at least s fa, o the disputed Jammu and Kashmir region, where violent skirmishes occur semi-regularly.

without reipiatingalarger confontation.

We can only hope that the two countries will find a diplomatic solution to this latest conflict and avoid any further escalation. If things were to spiral
out of control and lead {0 the use of nUclear weapons, it would be something that would fhreaten all of humanity.

Cascading debris collapses satellites.
Kessler et al., 18 [Donald J. Kessler* American astrophysicist and former NASA scientist known for his studies regarding space debris.
Kessler has received numerous awards for his pioneering work, the most recent being the 2010 Dirk Brower Award for his half-century

career in astrodynamics. Dr. Holder Krag** Head of the Space Debris Office at the European Space Agency and has been a Space Debris
Analyst in the Space Debris Office since 2006. Asher Isbrucker***, Writer & Video Producer; 11-2-2018; "Kessler Syndrome: What
Happens When Satellites Collide," Medium,

ponald kessler: 1€ WOISt case scenario is that you end up creating enough debris that it’s not cost-effective to depend on space. now that may
take a long time, but because it’s a non-reversible process once vou've reached a certain threshold where you're generating debris

from these collisions faster than it can be cleaned out, it’ll just continually get worse unless you can do something drastic. volger krag: If we
continue operating the way we do today, we will have a disaster in 50 years, in 100 Years. it compares quite nicely to the 2 issue, and the climate on ground, so It’S NOt

our generation suffering from il the coz refeased into the atmosphere, it is future generations, but it is our generation that has to take the action. And the
space debris problem is guite similar. o« My name’s Don Kessler, | worked for NASA till 1996 as the senior researcher for orbital debris.:

started the program back in 1979, and the program is still very active today. In the 1960s my main job was to define the interplanetary meteoroid environment. At the time, the only space debris NASA had to be concerned about were meteoroids, many of
which are generated from collisions in the asteroid belt. These asteroid collisions are a cascading phenomenon, meaning every collision creates more ammunition for future collisions. It's a positive feedback loop. Don was studying this phenomenon when
he started to consider an interesting question: DK: When will the same phenomenon start happening in the Earth's orbit? When will this same kind of cascading occur with satellites? And it was just a matter of curiosity as to what that number may be, and

actually when I did the calculations, | was really shocked at the answer that it would happen so soon. DON published a paper in 1978 proposing this scenario, predicting that we’d start
to see satellite collisions in Earth orbit by the year 2000.Just like in the asteroid belt, these satellite collisions would trigger a domino

ggbggg gHKnZ llision h n hat w. far more dramatic The event he’s referrin was the fir Ilisi
two intact satellites: the Russian satellite Kosmos and an American Iridium. And that was the first catastrophic accidental collision that

got everybody’s attention because not only did they realize how much debris is generated when something like that occurs but that we
are now entering this phase of what we’re calling the Kessler Syndrome. justtwo years eariier the Chinese military conducted a controversial anti-satelite test, intercepting one of their own

defunct weather satellites with a kinetic kill vehicle — a non-explosive missile which relies on sheer speed of impact to destroy its target. It blew the satellite to smithereens and created just a huge mess, it was really bad. DK: And unfortunately it was
something they should have known not to do. Yeah, that’s because the US did the same thing back in 1985 — the first anti-satellite test, with more or less the same results. DK: We at NASA tried to delay that or stop that because, we said it's going to create

enough debris that we'll have to add more shielding to the space station which was planned to be launched a few years later. And nobody believed it would make that much debris, but it &id. All Of these collisions, accidental or

the incredible amount of kineti involved. atthe velocities objects travel in Lower Earth Orbit (speeds known as hypervelocity) EVEN aN_ 0bj in rew
can deliver an incapacitating strike to a satellite mwe, NASA has repeatedly had to replace shuttle windows due to hypervelocity impacts
by flecks of paint - These are velocities, we have no example nor anythlng that comgares to that on ground So the energy involved in

corresponds roughly to an exglodmg grenade You can imagine what the satellite looks like after that. ok ves, tet me know show you something. This is something
that was shot in the lab, it’s a projectile about the size of a BB, and it makes a crater into, this is solid aluminum, and this was only going about 5 km/s, about half the speed of what you would expect in space. Most of this is haggenlng
in Low Earth Orbit, the 2000 km strip of space above our heads where we've packed the vast majority of our satellites, including the
International SQBCE Station and the Hubble Sgace Telescoge.me most crowded section is between 500 and 1000 km up. It’s the densest region, it's the Highway 401 of space. DK: Andm
what’s creating the problem because we’ve crowded so much stuff in that small region. s the probability of collision goes as the square
of the spatial density.So you double the number of satellites, you get four times as many collisions. Now, the space station usually flies
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around 300 km but the debris that’s generated at that higher altitude is being thrown down and drifting down to the lower altitudes. u«
If you look at the space station surface you will find craters everywhere, impact craters caused by debris everywhere. whenever you bring hardware
down and inspect it on ground you find craters of all sizes. What do we o with this? How do you protect the lfe of the astronauts 1@ only thing you can do is shielding. andto protect against a hypervelocity impact you

need a special type of lightweight shielding, called Whipple shielding. DK: Let me show you something else. The same particle that caused this kind of damage [image below, left] only caused this kind of damage [image below, right]on a surface with a very

minor amount of shielding on it. And that's, it’s almost a liquid splattered onto that. MOSt spacecraft utilize this type of shielding, which can withstand impacts from objects up
to about one centimeter. Objects larger than a softball are catalogued and tracked by the US Space Surveillance Network Tracking is
imprecise, but allows spacecraft to dodge some of the debris that comes too close. This only works for objects larger than 10 cm or so.

Anything smaller can’t be reliably tracked. rorwaresson, the most concerning objects are those between 1 and 10 cm; too large for shielding
to withstand and too small to be tracked. These objects could incapacitate any sgacecraft in their path, or worse. a« with every future

Agency until it lost contact in 2012, becoming a massive piece of space junk in the densest region of Earth orbit. ENVISAT will remain in orbit for 200 years if not removed. Experts hope to avoid an encore of ENVISAT and to mitigate Kessler Syndrome through
the international adoption of two clean space policies. The first will prevent explosions by requiring so-called passivation of onboard energy sources. HK: Meaning, residual fuel must be either depleted, burned, released through a valve, whatever. That's
number one: no more explosions. DK: And the other is what we call a 25 year rule. Once you put something in orbit, after you finish sing it you have 25 years to get it out. Either by moving up to a designated “graveyard orbit” where it will pose minimal risk
to active spacecraft or more ideally, lowering its altitude so it will burn up in the atmosphere sooner. These policies aren't difficult to follow and are beginning to be adopted internationally. HK: When we do these two things that would already make space
flight pretty safe for the future. It would mean, if we do this systematically, the risk in the future would be almost the same as it is today. The mitigation measures they help to dampen the effect of the Kessler Syndrome, we are not talking about stopping it,
we are talking about maintaining it on an acceptable level, the growth. But it will grow, even if we implement these two measures strictly. If we want to even prevent this growth, then we need to do active removal. DK: We've already concluded that it's

going to take something like removing 500 intact objects over the next 100 years in order to stabilize the Low Earth Orbit environment again. That works out to five objects per year for the next century, which at least seems achievable, right?m

hallen h h is that there’s n w remov ris. n We need to approach the object that are not under control
anymore, and attach to them, dock with them, rendezvous them, capture them somehow, and then get rid of them in a controlled way.
You can imagine this is not so easy. Experts are working on ways to remove debris, and there are several promising ideas in early

develogm €Nt There are reusable concepts like tethers and space tugs which can grab multiple objects per launch, which saves money. There are ground- or space-based lasers which can deorbit objects by kind of shooting them down, but these

face political challenges. There are actually active satellites in space right now, the University of Surrey s controlling a spacecraft called RemoveDEBRIS which will use a harpoon to grab on to debris, that’s promising. And there’s another single-use option like

waiting, and the consequences for space infrastructure are dire. nToday only half of the satellites actually disappear from space within
the 25 vears that are recommended as the maximum on orbit time We still have five explosions every vear. If we continue and not
improve the way we do spaceflight, then in a few decades some regions of space might not be useable anymore for spaceflight, or it
might be much too risky to g0 there. and that might mean that we either lose services from space that we rely on today, or they get more expensive. Al: Do you think something like Kessler Syndrome is inevitable? Are you
optimistic that this can be managed properly, or do you think this is an inevitable issue for a spacefaring society? Hkz_| think it can be managed, it can be managed. | do believe it’s time for
young people to take charge and there’s a lot of work to be done, and there’s enough people involved today that I'm confident that it’s
going to be done. Much like other environmental and generational problems, Kessler Syndrome is invisible t0 Us. whenyou look up at the night sky, you

don't see collisions and explosions and fragments of debris. If you're lucky and the conditions are right, you might see one white speck drifting across the sky, a tiny testament to humankind’s highest collective ambitions. BUt that sgeck is at

Tele-health sats solve pandemics.

Krishnamurthy 18 [Ramesh, researcher in Health Systems and Innovation Cluster, World Health Organization, with; Jason Hatton;
1/1/18, “Space science and technologies to advance health-related sustainable development goals,”
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5791876/] brett

Space science aNd fechnologies Nave wide applications, for example jn Managing public health emergencies forecasting epidemics, facilitating
gaﬂw,r_njng and disaster management plans, 2S ngI as mgni;gring gnvirgnmgn;gl Qgrgmg;g@s The by-products of space-based technologies and innovations can
make substantial contributions to injury prevention from road crashes.

In health services delivery, innovative Sspace technologies dare now agglled iN assistive robotic surgeries, gredictive diagnosis compact water filtration systems, injection
safety devwesan_d_n_r_e_ﬂs_m_m_e,dmn_e Furthermore, ﬁmﬂmewmmﬁ_bﬁsﬂd tele-health, Iﬂlem_e,d_l_cmgservmes and tele-guided ultrasound systems now
connect patients and caregivers i hard-to-reach or f@soUrce-constrained settings. in addition, safellite images can assistin delivering vaccines or
accessing health-care facilities DY rapidly allowing the detection of road features of an image through feature extraction, producing a map of road
networks where maps are either not available or inexjstent,

In health systems research, space-based research, such as on the International Space Station6 can provide unique data on physiologic and biological processes, which may allow potential novel

therapeutic approaches to identify diseases. Sgace science and technology thus contribute to egidemic intelligence, health emergencies and the research agenda on the
benefits to public health.

Extinction.

Dhillon 17 [Ranu; 2017; instructor at Harvard Medical School and a physician at Brigham and Women'’s Hospital in Boston. He works
on building health systems in developing countries and served as an advisor to the president of Guinea during the Ebola epidemic
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instructor at Harvard Medical School and a physician at Brigham and Women'’s Hospital in Boston. He works on building health systems
in developing countries and served as an advisor to the president of Guinea during the Ebola epidemic, Harvard Business Review; “The

World Is Completely Unprepared for a Global Pandemic”,

we fear [ is only a matter of time before w
dangerously overlooked. Pandemics no mmmh.gma:er_tmuemduﬂgfacrors such as dlma:.uhan.gguma.nuaxma.nd international

Iﬁy_ﬂ Other factors, such asﬁMorld Health Qrganlzatlon Mﬂﬂmwmﬂdlﬂgmﬁhmennﬁc m{ﬂj and foreign aid, including funding for
the United Nations, stand to deepen our vulnerability We also

1 we havi n . With the advent of genome-editing technologies, bioterrorists could artificially engineer new plagues, a threat that Ashton Carter, the former
U.S. secretary of defense, thinks could rivgl ngglggr weapons in deadliness. The two of us have advised the president of Guinea on stopping Ebola. In addition, we have worked on ways to
contain the spread of Zika and have informally advised U.S. and international organizations on the matter. Our exgeriences tell us that the world is ungrepared for these

threats. We urgently need to change this trajectory. We can start by learning four lessons from the gaps exposed by the Ebola and Zika pandemics. Faster Vaccine Development The most effective way to stop

pandemics is with vaccines. However, with Ebola there was no vaccine, and only now, years later, has one proven effective. This has been the case with Zika, too. Though there has been rapid progress in
developing and getting a vaccine to market, it is not fast enough, and Zika has already spread worldwide. Many other diseases do not have vaccines, and developing them takes too long when a pandemic is
already under way. We need faster pipelines, such as the one that the Coalition for Epidemic Preparedness Innovations is trying to create, to preemptively develop vaccines for diseases predicted to cause
outbreaks in the near future. Point-of-Care Diagnostics Even with such efforts, vaccines will not be ready for many diseases and would not even be an option for novel or artificially engineered pathogens. With
no vaccine for Ebola, our next best strategy was to identify who was infected as quickly as possible and isolate them before they infected others. Because Ebola’s symptoms were identical to common illnesses
like malaria, diagnosis required laboratory testing that could not be easily scaled. As a result, many patients were only tested after several days of being contagious and infecting others. Some were never tested
at all, and about 40% of patients in Ebola treatment centers did not actually have Ebola. Many dangerous pathogens similarly require laboratory testing that is difficult to scale. Florida, for example, has not been
able to expand testing for Zika, so pregnant women wait weeks to know if their babies might be affected. What’s needed are point-of-care diagnostics that, like pregnancy tests, can be used by frontline
responders or patients themselves to detect infection right away, where they live. These tests already exist for many diseases, and the technology behind them is well-established. However, the process for their

validation is slow and messy. Point-of-care diagnostics for Ebola, for example, were available but never used because of such bottlenecks. Greater Global Coordinationwe_mdjtmm

Wwwm&n This is the right thinking, but we are far from seeing it happen. The errors that allowed Ebola to become a crisis replayed with Zika, and
theWHQ, which should anchor g gbal actlgn continues tg suffer from a lack of crgdlblhty Stronger Local Health Systems [nternational actors are

. In Guinea it took months to

establish the ground game needed to stop the pandemic, with Ebola continuing to spread in the meantime. We need to help developing countries establish health systems that can provide routine care and,
when needed, coordinate with international responders to contain new outbreaks. Local health systems could be established for about half of the $3.6 billion ultimately spent on creating an Ebola response from

scratch.wm&ﬁj]ﬁmenﬂal for knowing when an outbreak is taking root and establishing trust. For months, Ebola spread before anyone knew it was happening, and

then lingered because communities who had never had basic health care doubted the intentions of foreigners flooding into their villages. The turning point in the pandemic came when they began to trust what

they were hearing about Ebola and understood what they needed to do to halt its spread: identify those exposed and safely bury the dead. With Ebola and Zika, we lacked these four things —

vaccines, diagnostics, global coordination, and local health systems — which are still urgently needed. However, prevailing political headwinds in the United
States, which has Qlayed a ke! role in combatting pandemics around the world, threaten to make things worse. The Trump administration is seeking drastic budget cuts in

funding for foreign aid and scientific research. The U.S. State Department and U.S. Agency for International Development may lose over one-third of their budgets, including half of the funding the U.S. usually
provides to the UN. The National Institutes of Health, which has been on the vanguard of vaccines and diagnostics research, may also face cuts. The Centers for Disease Control and Prevention, which has been
at the forefront of responding to outbreaks, remains without a director, and, if the Affordable Care Act is repealed, would lose $891 million, 12% of its overall budget, provided to it for immunization programs,

monitoring and responding to outbreaks, and other public health initiatives. Investing in our ablllt! to grevent and contain Qandemics through revitalized national

and international iNstitutions should be our shared goal. However, if U.S. agencies become less able to respond to pandemics, leading institutions from other nations, such as Institut Pasteur and

the National Institute of Health and Medical Research in France, the Wellcome Trust and London School of Hygiene and Tropical Medicine in the UK, and nongovernmental organizations (NGOs have done

instrumental research and response work in previous pandemics), would need to step in to fill the void. There is no border wall against disease. Pandemics are an existential threat on

mhﬂmjhangﬁmuﬁlﬁmmA We are at a critical crossroads, where we must either take the steps needed to prepare for this threat or become even more vulnerable. It

is only a matter of time before we are hit by a deadlier, more contagious pandemic. Will we be ready?

1AC---Ozone

Ozone is recovering now, breakdown causes existential environmental disaster.

WMO 21 [World Meteorological Organization; 2021; “Ozone layer recovery is an environmental success story,”

The ozone layer in the upper atmosphere blocks ultraviolet (UV) radiation that harms living tissue, including humans and plants. The ozone “hole,” which was discovered in

1985 is the result of human emited chlorofluorocarbons (CFCs), which are 0zone-depleting chemicals and greenhouse gases used as coolants in refrigerators
and in aerosol spray. Nearly 200 countries signed the Montreal Protocol in 1987, which phased out the production and consumption of CFCs.

A new study in Nature demonstrates that by protecting the ozone layer, which blocks harmful UV radiation, the Montreal Protocol also protects
plants and their ability to pull carbon from the atmosphere.

The Montreal Protocol began iite as a mechanism to protect and heal the ozone layer. |t has done its job well over the past three
decades. The ozone Iayer is on the road to FeCoVery. The cooperation we have seen under the Montreal Protocol is exactly what is needed now to take on climate

change, an equally exis.tﬂn.tial Ihmat to our societies” said UN Secretary-General Antonio Guterres in a message.
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The most recent WMO /UN Environment Programme Scientific Assessment of Ozone Depletion, issued in 2018, concluded that the measures under the protocol will lead to
the ozone layer on the path of recovery and to potential return of the ozone in the Arctic and Northern Hemisphere mid-latitude ozone

before the middle of the century (~2035) followed by the Southern Hemisphere mid-latitude around mid-century, and Antarctic region by 2060 .

Although the use of halons and bons has been di they will remain in the atmosphere for many decades. Even if there were no new emissions, there is still more than enough chlorine and bromine present in the atmosphere to
destroy ozone at certain altitudes over Antarctica from August to December. The formation of the ozone hole is still expected to be an annual spring event. Its size and depth are governed to a large degree by the meteorological conditions particular for the
year.

As of the first week of August 2021, the ozone hole reappeared and is rapidly growing and has extended to 23 million square kilometers on 13 September which is above the average since the mid 1980s. The lowest ozone value in the during this seasons was
around 140 DU. The hole fluctuates in size annually and it usually reaches its largest area during the coldest months in the southern hemisphere, from late September to early October.

Its evolution is monitored by satellites and ground-based observing stations of WMO's Global Atmosphere Watch Programme. Those observations are being combined with numerical modelling by different organizations and institutions (NASA, the
Copernicus Atmospheric Monitoring Service implemented by ECMWF, ECCC, KNMI and others) to provide near -real time information and analyses on the ozone levels at different parts of the the location and dimensions of the ozone depleted

area.

In 2020, there were exceptionally large ozone holes over the Antarctic and Arctic, reflecting extreme meteorological conditions. Specific dynamic conditions in the stratosphere in 2019 led to the smallest Antarctic ozone hole since its discovery. This shows
the need for continued vigilance and observations.

Ozone and climate

The theme for this year is Montreal Protocol — keeping us, our food and vaccines cool.

Ozone degleting substances ODS) are also greenhouse gases (GHG) and their abundance in atmosphere over the years has made an important contribution to the radiative

forcing of climate.

while 0Ds concentrations are expected to keep decreasing, the concentrations of long-lived greenhouse gases have been increasing.

The distribution and amount of stratospheric ozone depends on temperature and circulation, so that changes in climate will affect the distribution of ozone. Long-lived greenhouse gases warm the troposphere, but cool the stratosphere, leading to changes
of the global circulation, affecting the stability of the polar winter vortices, and changing weather patterns.

Therefore, the future evolution of the ozone layer will be influenced by the concentrations of these long-lived greenhouse gases, and by climate change.

The Montreal Protocol has led to I0g and the Kigali amendment which regulates the hydrofluorocarbons (HFCs), CFCs and hydrochlorofluorocarbons

(HCFCs) replacement gases, adds @ further Jayer of important climate protection. The avoided ultraviolet radiation and climate change also have co-benefits for plants and their

capacity to store carbon through photosynthesis.

Some recent scientific findings point that the ozone depletion in the Arctic polar vortex could intensify by the end of the century unless global greenhouse gases are rapidly and systematically
reduced. In the future, this could also mean more UV radiation exposure in Europe, North America and Asia when parts of the polar vortex drift south.

Scientists are monitoring the extent to which climate change is leading to stratospheric cooling, which enhances the possibilities for observing temperatures under -78°C especially in the Arctic
where there is evidence that the coldest stratospheric winters are becoming colder. Those temperatures are needed for the polar stratospheric cloud formation where the destruction of the
ozone takes place.

UV Radiation
Several feedbacks to climate change occur from the effects of UV radiation on the biosphere. for example, the breakdown or photodegradation Of
dead plant material releases carbon to the atmosphere, increasing the amount of carbon dioxide and other greenhouse gases.

Increased thawing or melting of snow, ice and permafrost in the Arctic also f@l@ases GHGS and has a negative effect on the exposed ecosystems.

Studies are showing that temperature, UV radiation and frequency of rainfall are key factors that determine the availability or range of suitable habitats for certain plant species to survive.

UV-B radiation and factors associated with climate change affect plant growth, pathogen and pest defence, and food crop guality.

For human health, UV radiation can have significant negative effects, for example, in causing skin cancers and certain eye diseases, such as cataract. However, the Montreal Protocol has played
a major role in avoiding large numbers of cases and deaths.

With regard to pollution, UV radiation can have a substantial impact on the composition and quality of the atmosphere; on human, terrestrial and
aguatic environment health. it drives the breakdown of plastic pollutants with implications for human health and the environment.

Megaconstellations of satellites and frequent re-entry causes Ozone Hole 2.0

Tereza 21 [Tereza; June 07, 2021; Bachelor's in Journalism and Master's in Cultural Anthropology from Prague's Charles University,
Master's in Science from the International Space University. Space.com, “Air pollution from reentering megaconstellation satellites

could cause ozone hole 2.0,” h J/www, .com rlink- |lite-reentry-ozone- letion-atmosphere] brett

Researchers also caution that the poorly understood atmospheric processes triggered by those chemicals could lead to an uncontrolled
geoengineering exgeriment the consequences of which are unknown.

For years, the space community was content with the fact that the amount of material that burns in the atmosphere as a result of Earth's encounters with meteoroids far exceeds the mass of
defunct satellites meeting the same fate. Even the rise of megaconstellations won't change that. The problem, however, is in the differentmﬂmmmmmmgf natural


https://www.space.com/starlink-satellite-reentry-ozone-depletion-atmosphere

meteoroids compared to artificial satellites, according to Aaron Boley, an associate professor of astronomy and astrophysics at the University of

British Columbia, Canada.

"We have 54 tonnes (60 tons) of meteoroid material coming in every day," Boley, one of the authors of a paper published May 20 in the journal Scientific Reports, told Space.com. "With

the first generation of Starlink, we can expect about 2 tonnes (2.2 tons) of dead satellites reentering Earth's atmosphere daily. But meteoroids are mostly rock, which iS made of oxygen
magnesium and silicon, These satelites are mostly aluminum which the i i i o

Related: SpaceX's Starlink satellite megaconstellation launches in photos
Uncontrolled geoengineering

The scientists realised that pnegaconstellations have a significant potential to change the chemistry of the upper atmosphere compared to its natural

state. But not only that. The burning of aluminum is known to produce aluminum oxide, aiso known as alumina, which can trigger further unexplored
side effects.

"Alumina reflects light at certain wavelengths and if you dump enough alumina into the atmosphere, you are going to create scattering and eventually change the albedo of the planet," Boley
said.

Albedo is the measure of the amount of light that is reflected by a material. In fact, increasing Earth's albedo by pumping certain types of chemicals into the higher layers of the atmosphere has
been proposed as a possible geoengineering solution that could slow down global warming. However, Boley said, the scientific community has rejected such experiments because not enough is
known about their possible side effects.

"Now it looks like we are going to run this experiment without any oversight or regulation," Boley said. "We don't know what the thresholds are, and how that will change the upper
atmosphere."

The Cygnus re-supply vehicle, which delivers cargo to the International Space Station, burning up in the atmosphere during its reentry. (Image credit: ESA/Alexander Gerst)

Ozone hole 2.0

The aluminum from re-entering satellites aiso has a potential to damage the ozone laver, a problem well known to humanity, which has been
successfully solved by widespread bans on the use of ghiorofiuorogarbong, chemicals used in the past in aerosol sprays and refrigerators.

In their paper, Boley and his colleague Michael Byers citew by their counterparts frgm th Agrggpggg QQFQQ@ ;ign, a U.S. non-profit research organization, which
identified local damage to the planet's ozone laver triggered by the passage of polluting rockets through the atmosphere.

"We know that alumina does deplete ozone just from rocket launches themselves because a lot of solid-fuel rockets use, or have, alumina as a byproduct," Boley said. "That creates these little
temporary holes in the stratospheric ozone layer. That's one of the biggest concerns about compositional changes to the atmosphere that spaceflight can cause."

The ozone layer protects life on Earth from harmful UV radiation. The depletion of ozone in the stratosphere, the second lowest layer of the atmosphere extending between altitudes of
approximately 7 to 40 miles (10 to 60 kilometers), led to an increased risk of cancer and eye damage for humans on Earth.
Gerhard Drolshagen, of the University of Oldenburg, Germany, who has published papers about the effects of meteoroid material on Earth, told Space.com that reentering satellites

usually @vaporate at altitudes between 55 and 30 miles (90 and 50 km), just 2bOve the ozone-rich stratosphere. However, he added, the particles
created as a result of the satellites' burning will eventually sink to the lower layers.

Boley said that as the alumina sinks into the stratosphere, it will cause chemical reactions, which, based on existing knowledge, will likely trigger ozone destruction.

Drolshagen, who wasn't involved in the recent study, agreed that because "satellites are mostly made of aluminum, the amount ofalummum_dﬂmsﬂﬁd_m_thﬁjlmmhﬁm

Concerns about the effects of aluminium oxides on the atmosphere have been cited by U.S. telecommunications operator Viasat in its request to the US Federal Communications Commision to

suspend launches of SpaceX's Starlink megaconstellation until a proper environmental review of its possible impacts is conducted.
Spectacular stratospheric clouds are linked to ozone destruction. (Image credit: NASA/Lamont Poole)

Learning from past mistakes

In their study Boley and his colleagues looked only at the effects of the first generation of the Starlink megaconstellation, which is expected to consist of 12,000 satellites. more
than 1,700 of these have already been launched. As a result of SpaceX's activities (and to a lesser extent those of other constellation operators), the number of active and defunct satellites in
low Earth orbit, the region of space below the altitude of 620 miles (1,000 km), has increased by 50% over the past two years, according to the paper.

"The problem is that there are now plans to launch about 55,000 satellites," Boley said. "Starlink second generation could consist of up to 30,000 satellites, then you
have Starnet, which is China's response to Starlink, Amazon's Kuiper, OneWeb. That could lead to unprecedented changes to the Earth’s upper atmosphere."

Megaconstellation operators, inspired by the consumer technology model, EXpect fast development of new satellites and frequent replacement, thus
the high amount of satellites expected to be burning in the atmosphere on a daily basis.

Extinction.
Skudlarek 16 [Cooper, pollution writer for L2P, “The Ozone Layer,” https://letters2president.org/letters/24312] brett
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We have a problem- a big problem (a 518,000,000 square kilometer problem to be exact). The ozone Iayer is a belt of naturally occurring gas that QI’OtECtS us from harmful
radiation and it is at risk. We need to regulate the amount of air pollution produced and fossil fuels burned to prevent the formation of 0ZONE holes which allow radiation to

seep into the troposphere.
M&ﬂﬁm&hﬁm is a part of our atmosphere that hm&eﬁ_thﬂ_ﬁaﬂh:wr The ozone layer is a belt of naturally occurring gas called ozone (hence the name

ozone layer) that sits 15 kilometers above earth’s surfacemh_iﬂdﬁ_us_fmm a form of a form of radiation produced by the sun known asnltrayioletﬂf_aﬂlaﬂgn Over the next 14
years the levels of carbon dioxide seeping into our atmosphere will have increased by nearly 40 percent. According to the website Conserve Energy Future, “An essential property of ozone
molecule is its ability to block solar radiations of wavelengths less than 290 nanometers from reaching Earth’s surface. In this process, it also absorbs ultraviolet radiations that are

dangerous for most living beings. UV radiation Id injure or kill life on Earth. Though th rption of UV radiations warms the stratosphere

butitis important for life to flourish on planet Earth. Research scientists have antici isruption of susceptible terrestrial and aguatic

ecosystems due to degletion of ozone Iayer." This means that although it is necessary to keep our planet habitable it is only helpful if we have the right amount and we have
far too much.

This is a major issue because the @Xcess radiation caused by holes in the ozone layer s allowing immense amounts of solar radiation to seep into the

troposphere (where we live). If humans (or any species for that matter) are exposed to too much of this radiation, then we can develop serious skin diseases including cancer. In addition, to
that if the plants at the bottom of the food chain receive too much solar radiation, then they Will die out causing waves of distortion to ripple
up the food chain and the catastrophic extinction of many species that are vital to our survival. finally, the constant decay of our ozone layer is
exponentially accelerating climate change. This leads to things such as: global warming, Arctic Circle thawing, stronger hurricanes, sea level
rising, and more.

Empirics---Ozone depletion is existential.

Martin 18 [Sean, a Science Reporter for Express.co.uk, “Ozone layer DECAYING as scientists fear Earth 'heading towards
MASS-EXTINCTION", via Express, Feb 8,

News in January broke that the ozone was on its way to recovering as Earth cuts down on CO2 emissions. However, on closer inspection, scientists now say the ozone layer — the part of the
atmosphere which protects us from harmful radiation — is continuing to deplete over major cities, and is only really recovering over Antarctica. Chemicals known as CFCs, which are found in
aerosols for example, have been destroying the ozone layer since the 1970s. The Montreal Protocol was agreed in 1987 to phase out CFCs, but researchers say it may be too late.Study
co-author Professor Joanna Haigh, co-director of the Grantham Institute for Climate Change and the Environment at Imperial College London, said of the study published in Atmospheric
Chemistry and Physics: "Ozone has been seriously declining globally since the 1980s, but while the banning of CFCs is leading to a recovery at the poles, the same does not appear to be true for
the lower latitudes. "The potential for harm in lower latitudes may actually be worse than at the poles. “The decreases in ozone are less than we saw at the poles before the Montreal Protocol

was enacted, but UV radiation is more intense in these regions and more people live there.” In a separate study, researchers have found a thinning 0Z0Ne layer could have led to a
mass extinction 252 million years ago - meaning @ depletion of the protective layer of the atmosphere cOUld be more catastrophic than previously

thoughtA During the Permian-Triassic extinction, 75 percent of land animals and 95 percent of marine life died. At the same time, there was a massive volcanic event occurring in a region

known as the Siberian Traps. Scientists state the huge eruption, which lasted for a staggering one million years, virtually destroyed the ozone layer which allowed more UV radiation to pierce
Earth. Graduate student Jeffrey Benca of the University of California, Berkeley, said of his research published in Science Advances: "During the end-Permian crisis, the IQ[§§L'§ may have
disa ar in part or fully because of increased UV. exposure. “with pulses of volcanic eruptions happening, we would expect pulsed ozone shield weakening, which may
have led to forest declines previously observed in the fossil record. "If you disrupt some of the dominant plant lineages globally repeatedly, YOU could trigger tl’OthC cascades by
destabilising the food web base, which doesn't work out very well for land animals." As the ozone layer continues to be destroyed in modern times, scientists warn another
catastrophic (1ASS extinction could be on the cards. co-author Cindy Looy of the Science Advances study said: "Palaeontologists have come up with various kill scenarios for

mass extinctions, but plant life may not be affected by dying suddenly as much as through interrupting one part of the life cycle, such as reproduction, over a long period of time, causing the
population to dwindle and potentially disappear.”

Plan
Resolved: States ought to prohibit the appropriation of Low Earth Orbit by private entities.

The plan clarifies customary law to ban private satellite mega-constellations that appropriate Low Earth Orbit
and solves otherwise detrimental space debris.

Johnson 20 [Chris, Space Law Advisor for Secure World Foundation, 9 years of professional experience in international space law and

brett

ves, This Is | issible A .
Article Il of the Quter Space Treaty, discussed above, is clear on the point that the appropriation of outer space. including the appropriation Of either ¥0id

i ibited action under international law. No means or methods of possession of
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Excludes Others

The constellations above, because they seem to S0 overwhelmingly possess particular orbits through the use of multiple satellites to occupy
orbital planes, andin @ manner that precludes other actors from using those exact planes, constitute an appropriation of those orbits.

While the access to outer space is nonrivalrous — in the sense that anyone with the technological capacity to launch space objects can therefore explore space — it is also true thatﬂmi_ts,

To allow SpaceX, for example, £0 so Overwhelmingly occupy a number of altitudes with so many of their spacecraft, essentially means that
SpaceXwill henceforth be the sole owner and user of that orbit (at least until their satellites are removed). No other actors can realistically expect to

I there until that time. No other operator would dare run the risk of possible collision with so many other spacecraft in that orbit. Consequently, the sglg occupant will
be SpaceX, and if “possession is 9/10th of the law,” then SpaceX appears to be the owner of that orbit.

Done Without Coordination

Additionally, SpaceX and other operators of megaconstellations are doing so without any real international conversation or agreement, which is especially egregious and transgressive of the
norms of outer space. Compared to the regime for GSO, as administered by the ITU and national frequency administrators, Low Earth Orbit is essentially ungoverned, and SpaceX and others are
attempting to seize this lack of authority to claim entire portions of LEO for itself; and before any international agreement, consensus, or even discussion is had. They are operating on a purely
“first come, first served” basis that smacks of unilateralism, if not colonialism.

Governments Are Ultimately Implicated

As we know, under international space law, What @ nongovernmental entity does, a State is responsible for. Article Vi of the Outer Space Treaty requires that at least
one State authorize and supervise its nongovernmental entities and assure their continuing compliance with international law. As such, the QrOhibitiOI’] on nonaggrogriation

imposed upon States under Article Il of the Outer Space Treaty applies equally to nongovernmental private entities such as SpaceX.

Nevertheless, through the launching and bringing into use of the Starlink constellation, SpaceX will be the sole occupant, and thereby,
possessor, both fact and in law, of 550 km, 1100 km, 1130 km, 1275 km, and 1325 km above our planet (or whatever orbits they finally
come to occupy). The same is true for the other operators of these large constellations which will be solely occupying entire orbits.

Long-Term Occupation Constitutes Appropriation

These altitudes are additionally Significant, as nonfunctional spacecraft in orbits lower than around 500 km will re-enter the Earth’s atmosphere in months or a few years, but

the altitudes selected for the Starlink constellation, while technologically desirable for their purposes, also mean that any spacecraft
i i i i By comparison, the granting of

Prevents Others from Using Space

Article | of the Outer Space Treaty establishes that the exploration and use of outer space is “the province of all mankind.” It further requires
that this exploration and use shall be by all States “without discrimination of any kind, on a basis of equality and in accordance with international law...”
However, When one private corporation so overwhelmingly possesses entire portions of outer space, their use is discriminatory to other

potential users and interferes with their freedom to access, explore, and use outer space. so long as these actors are so dominantly possessing and
occupying those orbits, their actions exclude others from using them. what other operator would dare use orbits where there are already hundreds of satellites operating as part
of a constellation? It would be an extremely unwise and risky decision to try to share these orbits with a mega constellation, so they will likely choose other altitudes and orbits. This

massive occupation of particular orbits ffectively defeats others from enjoying the use of outer space. while a state can issue permits for one of its

corporations allowing them to launch and operate satellites to this extent, that does not automatically mean that their activities in outer space, an area beyond national sovereignty, are
therefore in perfect accordance with the strictures of international law. Indeed, national permissions offer no such guarantee.

No Due Regard for Others

That these megaconstellations violate the prohibition on appropriation in Article Il is additionally supported by Article IX of the Outer Space Treaty. Article IX requires that in the exploration and
use of outer space, States “shall be guided by the principle of cooperation and mutual assistance and shall conduct all their activities in outer space... with due regard to the corresponding
interests of other States...” There is hardly any way to view this deployment of megaconstellations as showing any type of due regard to the corresponding interests of others. This lack of regard
further supports the notion of their unilateral transgressive violations of the purposes of space law norms.

Harmful Contamination

The impacts of the spacecraft on the pressing issue of space debris need not be gone into detail here. Suffice it to say, megaconstellations threaten mega-debris. The failure

rate of these comparatively cheap satellites should give pause, because if 5% of a constellation of 100 satellites fails, this is 5 guaranteed
new Qieces of debris intentionally introduced tO the fragile space domain. Article IX of the Outer Space Treaty warns of harmful contamination of the space environment

and requires States to take appropriate measures to prevent this harmful contamination. A responsible government could not, in all seriousness, permit the intentional release of such amounts
of space debris, especially in the already fraught orbits that many megaconstellations are headed towards. While the threat of space debris is not directly relevant to the accusation of



appropriation of outer space, it goes towards the argument that these actors are conducting activities in a manner lacking in regard to others, and in fact, amounts to excluding others from
using the space domain. By excluding others, this has the effect of taking orbits for themselves, which IS occupation.

If This Isn’t Appropriation, Then What Is?

Arguing in the alternative, lﬂhﬁmmﬂﬁlﬁ'mmﬁ — in their dominant occupation of entire orbits in orbital planes with numerous satellites — muld_bﬁmﬂﬂdﬁﬂ
(merely for the sake of argument) 10 NOt be appropriation, we must therefore ask: What would be appropriation? What use of void space. including
orbits of the Earth, would constitute actual appropriation? what further, additional fact of these uses of space, if added to the scenario, would cause that constellation

to cross over the line into clearly prohibited appropriation? Perhaps the exact same scenario, but supplemented with an actual, formal claim of sovereignty, issued by a government, is the only
element which could be added to megaconstellations which would then cross the threshold into appropriation. However, a formal claim of sovereignty would be merely an act occurring on

Earth and would not change any actual facts in the space domain. Consequently, the lack of a formal claim of sovereignty should not be the deciding criteria in
arriving at the conclusion that megaconstellations constitute appropriation of orbits.

Conclusion

In conclusion, these megaconstellations effectively occupy entire orbital regions with their vast fleet of spacecraft and in so doing effectively preclude other
actors from sharing those domains. They have done so, or are attempting to do so, without any international consensus or discussion, Which is most
egregious for a domain outside of State sovereignty and which no State can own. Governments will ultimately be responsible for this appropriation, and both

are prohibited from appropriating space. In distinction to GSO, their permission to go there means that they could occupy these regions for incredibly long periods — which again shows their
appropriation. These constellations significantly prevent others from using those regions, which therefore interferes with others’ right to
explore and use space. And ultimately, this reckless ambition shows absolutely no due regard (as per Article Ix) for the corresponding rights of
others. as such, these megaconstellations constitute an impermissible appropriation of particular regions of outer space, regardless of
any formal, official claim of such by a responsible, authorizing government.

No circumvention. Authorization, supervision, and liability ensure compliance -- potential for liability causes
Johnson 20 [Chris, Space Law Advisor for Secure World Foundation, 9 years of professional experience in international space law and
policy. J.D. from New York Law School; 2020; “The Legal Status of MegalLEO Constellations and Concerns About Appropriation of Large
Swaths of Earth Orbit,” https://swfound.org/media/206951/johnson2020 referenceworkentry thelegalstatusofmegaleoconstel.pdf]
brett

Authorization and Continuing Supervision

The second sentence of Article VI then gives States a positive obligation to undertake authorization and continuing supervision of
nongovernmental entities.

The activities of non-governmental entities in outer space, including the Moon and other celestial bodies, shall require authorization and

meet. The first sentence ofAr:Iﬂg 1ends with “..
set forth in the present Treaty” Consequently, iz i i iti re that these pri iti
conform with the Outer Space Treaty.

Additionally, Article Il of the Outer Space Treaty creates a link between the treaty and the rest of international law, including the UN Charter. Therefore, and to the extent that other sources of

international law create norms applicable for private entities in outer space, all national activities - including private, nongovernmental activities — must

conform with said laws. Some of these other sources include the other UN treaties on outer space, such as the 1968 Astronaut Rescue and Return Agreement, the 1972 Liability Convention,
and the 1975 Registration Convention. Other specialized treaties on outer space, like the international telecommunications regime of the International Telecommunications Union Convention
and Constitution, international enviromental law, international humanitiarian law, and other special regimes also form the rest of the normative order for outer space.

Potential Liability

Supplemental to international responsibility for acts in space committed by private entities is the potential for liability for damage
resulting from their activities. Article VIl of the Outer Space Treaty gstablishes a liability provision, and the 1972 Liability Convention
expands the mechanisms for dealing with liability claims. Liability is a requirement to pay compensation to an injured party for the
damage or suffering that has been caused to them. in space law, liability is for physical damage to a space object by another space object.

These provisions on liability have not yet been enforced relating to any actual claims of damage in space. However, and just like the obligation to be internationally responsible for private actors

mentioned in Article VI, the potential for liability serves as a strong motivator and incentive for States to oversee, monitor, and regulate what
private actors are doing in space.



https://swfound.org/media/206951/johnson2020_referenceworkentry_thelegalstatusofmegaleoconstel.pdf

Space debris and the potential for collisions dooms LEO spaceflight.

Moltz, 14 [James Clay; chairman of the Department of National Security Affairs at the Naval Postgraduate School, where he also holds
a joint faculty appointment in the Space Systems Academic Group., “Crowded orbits Conflict and Cooperation in Space,” Columbia
University Press, https://www.jstor.org/stable/10.7312/molt15912] brett

as noted above, SPACE tourism will become a much more robust industry by 2020 and especially in the decade after that, when such services

Another factor that might change the direction of current activities in Earth orbit is the expansion of national military programs in space. To date, only three countries carry out significant military activities beyond reconnaissance: the United States, Russia,
and China. But this group will likely expand further in the coming two decades. The list of militaries that might decide they have a strategic interest in testing kinetic, laser, or other active space defenses includes India, Pakistan, Japan, Iran, Israel, France,
Brazil, and North Korea. Additional types of weapons that might be developed and tested against space objects in the coming two decades by various militaries—assuming new arms control isms are not include microwave systems,

particle beams, space mines, and Earth- sea-, air-, and space-based electronic jammers. At present, no treaty forbids these technologies and there are strong military-industrial
lobbies in a number of countries supporting space-based weapons, despite their possibly disruptive effects on space commerce
science, and passive military operations in the same regions of sPace. inallikelihood, the growing population in the lower reaches of space willforce some sort of decision regarding priorities:

either to allow countries to test and deploy large-scale orbital defenses or to strictly limit destructive weapons and emphasize commercial development of low-Earth orbit, including expanded human spacefiight. ACtiVe defenses and

commerce probably will not be compatible in crowded orbits because of the linkage between space weapons and harmful debris,
particularly since such military tests and related onorbit deployments—once begun by one country for missile defense, ASAT, or
space-to-ground attack options—are likely to be met with countermeasures by other militaries. Under such conditions, the
development of commercial human spaceflight in low-Earthlerbit will become too unsafe to continue. In this regard, successful space
traffic management will be essential to the ability of people, companies, and countries to enjoy future services. This improved
policing must include preventing orbital collisions with debris and other spacecraft as well as avoiding radio frequency conflicts. To

look at three alternative mechanisms for managing space over the next two decades: military i global and enhanced i
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The standard is maximizing expected wellbeing- aka hedonistic act util. Pleasure and pain are intrinsic value and
disvalue — everything else regresses — robust neuroscience.

BI umeta I . 18 Kenneth Blum, 1Department of Psychiatry, Boonshoft School of Medicine, Dayton VA Medical Center, Wright State University, Dayton, OH, USA 2Department of Psychiatry, McKnight Brain Institute, University of Florida College of Medicine, Gainesville,

FL, USA 3Department of Psychiatry and Behavioral Sciences, Keck Medicine University of Southern California, Los Angeles, CA, USA 4Division of Applied Clinical Research & Education, Dominion Diagnostics, LLC, North Kingstown, RI, USA SDepartment of Precision Medicine, Geneus Health
LLC, San Antonio, TX, USA 6Department of Addiction Research & Therapy, Nupathways Inc., Innsbrook, MO, USA 7Department of Clinical Neurology, Path Foundation, New York, NY, USA 8Division of Neuroscience-Based Addiction Therapy, The Shores Treatment & Recovery Center, Port
Saint Lucie, FL, USA 9lnstitute of Psychology, E6tvos Lordnd University, Budapest, Hungary 10Division of Addiction Research, Dominion Diagnostics, LLC. North Kingston, RI, USA 11Victory Nutrition International, Lederach, PA., USA 12National Human Genome Center at Howard University,
Washington, DC., USA, Marjorie Gondré-Lewis, 12National Human Genome Center at Howard University, Washington, DC., USA 13Departments of Anatomy and Psychiatry, Howard University College of Medicine, Washington, DC US, Bruce Steinberg, 4Division of Applied Clinical Research &
Education, Dominion Diagnostics, LLC, North Kingstown, RI, USA, Igor Elman, 15Department Psychiatry, Cooper University School of Medicine, Camden, NJ, USA, David Baron, 3Department of Psychiatry and Behavioral Sciences, Keck Medicine University of Southern California, Los Angeles,
CA, USA, Edward J Modestino, 14Department of Psychology, Curry College, Milton, MA, USA, Rajendra D Badgaiyan, 15Department Psychiatry, Cooper University School of Medicine, Camden, NJ, USA, Mark S Gold 16Department of Psychiatry, Washington University, St. Louis, MO, USA,
“Our evolved unique pleasure circuit makes humans different from apes: Reconsideration of data derived from animal studies”, U.S. Department of Veterans Affairs, 28 February 2018, accessed: 19 August 2020, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6446569/, R.S.

Pleasure is not only one of the three primary reward functions but it also defines reward. As homeostasis explains the functions of only a limited number of
rewards, the principal reason why particular stimuli, objects, events, situations, and activities are rewarding may be due to pleasure. this

applies first of all to sex and to the primary homeostatic rewards of food and liquid and extends to money, taste, beauty, social encounters and nonmaterial, internally set, and intrinsic rewards.

EIgg;u[g as the grima ry effect of rewards, drives the prime reward functions of learning, approach behavior, and decision making and mﬂh&m

h nic theori f reward function. We are attracted by most rewards and exert intense efforts to obtain them, just because they are

en'oyable [10]. Pleasure is a passive reaction that derives from the experience or prediction of reward and may lead to a long-lasting state of happiness. The word happiness is difficult to

define. In fact, just obtaining physical pleasure may not be enough. One key to happiness involves a network of good friends. However, it is not obvious how the higher forms of satisfaction and

pleasure are related to an ice cream cone, or to your team winning a sporting event. Recent multidisciplinary research, mgmh_hum@mnd_dﬂaﬂﬂ_mw

analysis of animals has discovered some critical ways that the brain processes pleasure (14]. Pleasure as a hallmark of reward is sufficient
for defining a reward, but it may not be necessary. A reward may generate positive learning and approach behavior simply because it contains substances
mmﬂlmmmﬂﬂm When we are hungry, we may eat bad and unpleasant meals. A monkey who receives hundreds of small drops of water every morning in the

laboratory is unlikely to feel a rush of pleasure every time it gets the 0.1 ml. Nevertheless, with these precautions in mind, we may define any stimulus, object, event, activity, or situation that
has the potential to produce pleasure as a reward. In the context of reward deficiency or for disorders of addiction, homeostasis pursues pharmacological treatments: drugs to treat drug
addiction, obesity, and other compulsive behaviors. The theory of allostasis suggests broader approaches - such as re-expanding the range of possible pleasures and providing opportunities to
expend effort in their pursuit. [15]. It is noteworthy, the first animal studies eliciting approach behavior by electrical brain stimulation interpreted their findings as a discovery of the brain’s
pleasure centers [16] which were later partly associated with midbrain dopamine neurons [17-19] despite the notorious difficulties of identifying emotions in animals. Evolutionary theories of

pleasure: The love connection BO:D Charles Darwin and other biological scientists that have examined the blologlcalmmmﬂ_mummmvanous
mmmﬂhﬂﬂﬂmwmggﬂmm Besides their theory on natural selection, it was particularly the sexual selection process that gained

significance in the latter context over the last century, especially when it comes to the question of what makes us “what we are,” i.e., human. However, the capacity to sexually select and evolve
is not at all a human accomplishment alone or a sign of our uniqueness; yet, we humans, as it seems, are ingenious in fooling ourselves and others—when we are in love or desperately search

for it. It is well established that modern biological theory conjectures that Organisms are the result of evolutionary competition. in fact, Richard Dawkins stresses
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gene survival and propagation as the basic mechanism of life (20]. only genes that lead to the fittest phenotype will make it. it is noteworthy that the
phenotype is selected based on behavior that maximizes gene propagation. To do so, the phenotype must survive and generate offspring, and be better at it than its competitors. Thus, th_e
ultimate, distal function of rewards is to increase evolutionary fitness by ensuring the survival of the organism and reproduction. It is agreed that learning,
approach, economic decisions, and positive emotions are the proximal functions through which phenotypes obtain other necessary nutrients for survival, mating, and care for offspring.
Behavioral reward functions have evolved to help individuals to survive and propagate their genes. Apparently, people need to live well and
Iong enough to regroduce. Most would agree that homo-sapiens do so by ingesting the substances that make their bodies function properly. For this reason, foods and drinks are

rewards. Additional rewards, including those used for economic exchanges, ensure sufficient palatable food and drink supply. Mating and gene propagation is supported by powerful sexual
attraction. Additional properties, like body form, augment the chance to mate and nourish and defend offspring and are therefore also rewards. Care for offspring until they can reproduce

themselves helps gene propagation and is rewarding; otherwise, many believe mating is useless. According to David E Comings, as any small edge will ultimately result in

evolutionary advantage [21], additional reward mechanisms like novelty seeking and exploration widen the spectrum of available rewards and thus enhance the chance for survival,

reproduction, and ultimate gene propagation. These functions may help us to obtain the benefits of distant rewards that are determined by our own interests and not immediately available in

the environment. Thus the distal reward function in gene propagation and evolutionary fitness defines the proximal reward functions that we

see in everyday behavior. That is why foods, drinks, mates, and offsgrmg are rewardmg (sugenessl. nssnce,underthee e,
biological bnnawevshkc eating, sex, and reproduction, crucial social to by Indeed, ble of pathways [24]. Most would agree that pleasurable activities can
and may help to (25]. The work of Esch system, and in general, i.e., I hment, in d
‘survival, and overall health. Understanding the role of negative have many decades [26-37], and animals and ‘to be required and seem to be in an infancy stage. qumg happmzss is different between apes and
in network of good friends [38]. However, it is not entirely clear exactly how the higher forms of satisfaction and pleasure are related to a sugar rush, ‘even sky diving, all of release at the. ), using both
' o Remarkably, there are pathways for ordinary liking and pleasure, which are limited in scope as described

above in this commentary. However, there are many brain regions, often termed hot and cold spots, that significantly modulate (increase or decrease) our
pleasure or even produce the opposite of pleasure— that is disgust and fear [39]. One specific Fegion of the nucleus accumbens is organized like a
computer keyboard, with particular stimulus triggers in rows— producing an increase and decrease of pleasure and disgust. Moreover, the cortex has unigue
roles in the cognitive evaluation of our feelings of pleasure [40]. Importantly, the interplay of these multiple triggers and the higher brain centers in the prefrontal cortex

are very intricate and are just being uncovered. I o I b 1) Reward and d have large circuit. Some part of this circuit
distinguishes between desire and dread. The so-called pleasure circuitry called “REWARD" involves a pathway in that can influence motivation. In simplest terms, mesolimbic system rd. It starts (VTA) of the midbrain and travels to the
nucleus accumbens (Figure 2). I s the cornerstone targe to alacdictions. The V oA, and The nucl bens (NAG) i ocated i into and lmi " tivel

the amygdala and medial bsequently, the NAC 030 area termed the ventral palidum (VP). The region 2 relay staton n the imbic oop ofthe basal gangli, ciical for mottion, bhavior, smotions and the “Feel Goo” response. This defined ystem o the
brain s involved n all  and n 1995, term - (RDS) in the "Brain Reward Cascade” that contribute to addiction and compulsive behaviors 3.641). FUrthermore, ordinary |Ikll1g

something, or pure pleasure, is represented by small Fegions mainly in the limbic system (old reptilian part of the brain). These may be part of larger

neural circuits. in Latin, hedus is the term for “sweet”; and in Greek, hodone is the term for “pleasure.” Thus, the word Hedonic is now referring to various subcomponents of pleasure:

some associated with purely sensory and others with more complex emotions involving morals, aesthetics, and social interactions. The capacity to have pleasure is part of being healthy and

may even extend life, especially if linked to optimism as a dopaminergic response [42]. an abnormal ferred lhedonia. A negative 3
depression, anxiety, fear, and disgust. Previously many scientists used animal research to uncover pleasure, liki fear, as di d above [43]. However, be regions. been derived from animals,
these cannot in an attempt o esalve reward, we the “lking” “learing” and “wanting” 3], That mediate a) Iking:
of reward, (b) di 3 ) 8: pursuit of rewards by attributing [44). these hypotheses, espe to the RDS, and we find that the “wanting” hypothesis amajority of the scientific
evidence. have shown th: deli ds and drugs of abuse all affect brain regions associated with reward networks, and may not be unidirectional. Drugs of h h:
o ds a5), " the NAc. This activation of the brain reward “hight though these crcuts were nially it tobe far more
complicated nf Jso encoding att and 146) reltive drugs of The former tobe athigh
sk through inreward I insul  even with il the data, sl infer that addicion is not a disease [47] together with dihe Jated toother dtheir d may have an
additive effect on vulnerability to various addictions [48]. In this regard, Vanyukov, et al. [48] suggested based on “stages,” and d to the. The latter
variation nthe . ROS). Thi Over many years of ly “pleasure” has ld to confusion concerning separatig motiation from actual pleasure (warting

versus liking) [49). We take the position fe de d by self-reports in ht tioned earlier and in the abs November 23rd, 201 e for our In essence, are similar to our own, ther pri human

tal senes, Furt located absent from the neocortexof apes. in programs may

underle a varietyof neurodevelopmental disorcers. [N SIMpler terms, the system controls the production of dopamine, a chemical messenger that plays a significant role in pleasure and rewards. The senior author, Dr.
Nenad Sestan from Yale, stated: “Humans have evolved a dopamine system that is different than the one in chimpanzees.” This may explain why the behavior of humans is so unique from that
of non-human primates, even though our brains are so surprisingly similar, Sestan said: “It might also shed light on why people are vulnerable to mental disorders such as autism (possibly even

addiction).” Remarkably, this research finding emerged from an extensive, multicenter collaboration to compare the brains across several species. These researchers examined 247
specimens of neural tissue from six humans, five chimpanzees, and five macague monkeys. Moreover, these investigators analyzed which
genes were turned on or off in 16 regions of the brain. while the differences among species were subtle, there was a remarkable
contrast in the neocortices, specifically in an area of the brain that is much more developed in humans than in chimpanzees. in fact, these
researchers found that a gene called tyrosine hydroxylase (TH) for the enzyme, responsible for the production of dopamine, was expressed in the
neocortex of humans, but not chimpanzees. As discussed earlier, dopamine is best known for its essential role within the brain’s reward system;
the very system that responds to everything from sex, to gambling, to food, and to addictive drugs. However, dopamine also assists in regulating
emotional responses, memory, and movement. Notably, abnormal dopamine levels have been linked to disorders including Parkinson’s, schizophrenia and spectrum disorders such as autism
and addiction or RDS. Nora Volkow, the director of NIDA, pointed out that one alluring possibility is that the neurotransmitter dogamine glays a substantial role in humans’
ability to pursue various rewards that are perhaps months or even years away.in the future. This same idea has been suggested by Dr. Robert Sapolsky, a
professor of biology and neurology at Stanford University. Dr. Sapolsky cited evidence that dopamine levels rise dramatically in humans when we anticipate potential rewards that are uncertain
and even far off in our futures, such as retirement or even the possible alterlife. This may explain what often motivates people to work for things that have no

w [51]. In similar work, Volkow and Bale [52] proposed a model in which dopamine can favor NOW processes through phasic signaling in reward circuits or
LATER processes through tonic signaling in control circuits. Specifically, they suggest that through its modulation of the orbitofrontal cortex, which processes salience attribution, dopamine also
enables shilting from NOW to LATER, while its modulation of the insula, which processes interoceptive information, influences the probability of selecting NOW versus LATER actions based on
an individual’s physiological state. This hypothesis further supports the concept that disruptions along these circuits contribute to diverse pathologies, including obesity and addiction or RDS.

Extinction must outweigh — moral uncertainty demands we preserve the conditions for life, even a tiny risk
outweighs, and future gains in quality of life ensure it’s a prior question

Todd 17 [Ben has a 1st from Oxford in Physics and Philosophy, has published in Climate Physics, once kick-boxed for Oxford, and
speaks Chinese, badly. "The case for reducing extinction risk." https://80000hours.org/articles/extinction-risk/] brett
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Why st this priority more discussed? Here's one reason: many people don't yet appreciate the change i situation, and so don't think our future s at rsk. Soclal o helr estimate of the chances of human extinction within 50 years. The results found that many think the chances



https://80000hours.org/articles/extinction-risk/

iy low, with over 30% guessing million.3 We used intoit, minds. As we'll these b 4 safeguard

u o sh have e 1 the it o matr vt you hinkhs appened i the s we ok o Improvig tchncogs

Hg._m‘mwbm =]t is possible to end poverty prevent climate change, alleviate

misses. We came near to uban Misil fone.13 I dent, Py , b ouncil meeting. The next day a sp IFK called d decided An invasion of Cuba
might well have triggered nuclear war; it later emerged that Castro was in favour of if"it would've led ihilation of Cuba’. uba also had h faninvasion. In to
smuggle materils into Cuba when they were discovered by the American fleet tosurface. The d that, while out of started. He ordered a nuclear P

el One, Vasil Arkhipov, disagreed, Thanks to Vasil Arkhipov, pons Thank you Vasil Arkhipox. Putting all I’ “between one 14 plenty of
other close cals with Russia, even after the Cold War, a listed d th India and Pakistan, which North Korea 15 g P
n minutes. Th hat a false alarm nuclear blast itwould por
could be “safely” tested, ppen. In the 19805, fong: decades.16 enough

_n (cosasn CAUSE MASS SLArVAtioN isrmsmscrer wievsspUClear war to
_ - —— from nuclear weapons

the Send e st e ) T ey P—— P ownsur —
other risks. 3 ying.) So, it seems Re h he kL P
3 That said, problem, which should raise our estimate of the risks even higher. (Read ) ne P
‘we need to try our best. g) as dang P In 1918-1919, over 3% of ‘the Spanish Flu.20 If such v it “to contain due to rapid e s , though,
us Id de d 50 be hard by Al pi Most expe Al will there are risks. y we just
by Toby Ord, as well as our own research. First, the issue. We've a 3% chance of extinction g igL look y peopl he ‘the Earth in the middle of about 10 billion, so a 3% chance of everyone dying

el nerests.There's osiily hetmpctofth ks Waher — o g e, s Sgan et an hecoss ofnickar it Frelgn ATl A_

Il of our ndants for as lon here will be humans. Even if th lation remain ic, with an aver: lifetime of
the order of 100 vears, over a typical time period for the biological evolution of a successful SPECIES i wmines We are talking about some

et to come . more “only” hundreds of mions of people. the planet, and

the fves of all of Extinction s the undaing of We're glad that all of e to eist. us, that
endanger their existence s no is of value, there e th ot , and
We could build a far d there’s Yt reach other planets, of which galaxy27 1f then nane of this can ever happen. We're nsure whether this great future will really happen, but that's all the more.
have the torch a I likely to are.
Here i how much money per year ause R&D $1.5 rllon 3 illon Us 1 research $10
millon As you can see, we sper on Far
P [ demi der 300 times less, Research t
around only $10m per year. You'd find a simiar picture if you looked at the these risks rather , but it easier to get fig [ far picture. of the individual h I
pressionis that i you {4 find picture o 3 ' Th th
tastrophicrisk: il ik d Alare the from and are why the area better place. irst, these risks aren't the.
t . Thi 3 the world's population lives in the US, of the benefits of this spending. This means the - And the
same country. —ifevery fair he Unfortunately, nation, it better if every other country reduces their emissions, while leaving their own economy
4. 5o, there’s d this 2 din fact, They have no way to
poltically. f 3 favour of safer Ukewise, if , theyd these fisks. (Technicall
¥5 o do good.) Our job of protecting in the UK, , but they say th
mitgation of but it For peop place,this lack of . tese s, vabily?
11 less certain that we can 2 This thereis sl
. they still seem g v 1 ris directly. There are  such
pandemics. better existing data, can spot a new pandenic the easier it t  as el panels, tax. With Al
into the “ - 3 om powerful Al Arecent paper, C in Al safe topics, but only about in y P
far smaler B, d , as well as war,if it occurred, Z

catastrophe. The Giobal Seed Vault i a frozen vault in the Arctc, 3 e Iy 1d probably

farh . extinction from pandemics, nuclear winte il disaster. Right now, 't effe the first place, but they stil help. A more neglected, and perhaps much
per option s o upina prolong the risks, they're are. to the risks, you should
(read more). We expect there are many butit's an Forinst by humanity, . but wh: coordination. For nstance, R Ve wantto
Us, and vice versa, However, it might be We're keen

these kinds of proposals. . Forinst: educated pop. d richer counts el I, bete

pandemics — it in some West Africa. But, we don't reasons. Fist, th Inf: peop d

the Us al W anoth private fundi o, have much reducing these risks — you'd have have any We prefer

TIFs - Prefer utilitarianism with a focus on existential risk in the context of debates about outer space.
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A basic conclusion of this paper is that consequentialists should pay attention to outer space. This is because Quter space can be the location of
immense conseguences (via space colonization) and because outer space scenarios can force us to rethink our consequentialist ethics (via ETI encounter).

M. This holds for consequentialist ethics as much as it does for anything else. _
-the_ of outer space _ how our lives could matter in the grand scheme of things. And the fact of the matter is that -
_ We can set the pieces in motion for an _ We can help-civilization-ending-
_ 50 as to enable future space colonization. And we can determine whether ornot to try _ to .



https://sethbaum.com/ac/2016_SpaceEthics.pdf

Should we do these things? Answering this all-important question requires ethics. Therefore, jUSt as conseguentialists should pay attention to outer space, so too
should outer space analysts pay attention to conseguentialism, and indeed to ethics in general. Defensible forms of consequentialism will generally conclude that (1)
humanity today should focus on avoiding global catastrophe, (2) space colonization should proceed with caution, but ultimately should proceed at
immense scale, a_n_d,(3) high-power/long-duration METI should not be conducted until more_ef_ﬁlr_tis put toassﬂssm_whﬂhﬂthe mﬂsﬁﬂuﬂmﬁ_ﬁmﬂkﬁm
good

The ethical arguments and empirical analyses in this paper are quite brief and are not the final word on the subject. | have said little in defense of consequentialism and my preferred form of it.
The analyses of space colonization and ETI encounter are likewise at best only approximate and leaving much for future work. Some of it is due to space constraints in this paper, but much of it
is due to the fact that the research simply has not yet been performed. Outer space consequentialism could make for a fruitful line of inquiry.

The merits of this line of inquiry are diminished by the conclusion to focus on avoiding global catastrophe. Any global catastrophe would preclude the possibility of future

research on all topics, including outer space conseguentialism. Likewise, any hopes of resolving the ethical dilemmas and empirical
WWMWWJ An argument can thus be made against any work on outer space in favor of work on the
global catastrophic risks. My own view is that WOEK on outer space should be pursued mainly fo the extent that it is instrumentally valuable towards
reducing the global catastrophic risks. To that end jt can be guite instrumentally valuable. outer space can offer great motivation due to its immense

opportunities, and it can be deeply inspirational due to its beauty and wonder and the big-picture perspective it offers. While attention to outer space should not distract humanity from the
urgent threats that it faces, some attention is very much worthwhile.

That outweighs -- util is key to research around space because analysis of consequences is critical to any research
about the big picture of space exploration, mining, satellites, etc. Two impacts: 1] Fairness, as it’s most
predictable to topic-oriented prep, so any alternative framework throws away the hard work of novices and
well-prepared debaters, 2] Education, absent an incentive to go deep into the topic literature we lose out on
research skills that we take out of this space and benefit us for our entire lives.

1AC — Underview

1] 1AR theory is legit — anything else means infinite abuse — drop the debater — 1AR is too short to make up for
the time trade-off — no RVIs — 6 min 2NR means they can brute force me every time — competing interps —
otherwise the 2NR could drown the aff in arguments while playing defense



