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LAW 862

NEPA and the Moon

Thank God men cannot as yet fly and lay waste the sky as well as the earth!

Introduction:  

Just over fifty years ago, on October 4th 1957, the former Soviet Union launched the first human made object into outer space.  Sputnik I was the size of a beach ball, spent three months in orbit, and burned up upon reentry into Earth’s atmosphere.  Sputnik I was followed shortly by Sputnik II, which famously carried the dog Laika.  Two months later the United States followed suit and launched Explorer I, which confirmed the magnetic radiation belts surrounding the Earth previously theorized by James Van Allen.
  These three launches marked the beginning of humanities space age, the beginning of the U.S.-Soviet rivalry known as the space race, and the beginning of humankinds degradation of the outer space environment. 


This article will attempt to identify the extent of humanities fifty-year impact on the outer space and lunar environments, speculate as to the future impact of humans on that environment, describe the outer space treaty regime currently in place (as well as some antecedent and concurrent treaties that have direct bearing on the space treaty system), explain how that treaty regime is inadequate to the task of protecting the outer space and lunar environments, explore some non-treaty based environmental protection  proposals, and finally to address the efficacy and legality of expanding U.S. federal National Environmental Policy Act (NEPA) regulation to the lunar environment.   

Background: Pigs in Space: 

The same spirit that fills New Mexico arroyos with junk cars and refrigerators has been operating in space! Just like those arroyos, space is a commons, but we are polluting it.


While the three satellites referenced above all eventually came back down to Earth, our subsequent recovery record has proven to be much less stellar.
  The National Aeronautics and Space Administration (NASA) Orbital Debris Program Office reported in 2006 that more than 9,000 pieces of space debris larger than 4 inches in diameter are orbiting in a 75-mile belt between 550 and 625 miles above the Earth—including over 200 bags of garbage dumped from the Soviet MIR Space Station in the first ten years of its operation.  Most of the debris comes from satellites with leftover fuel and high-pressure fluids that either explode or collide with other pieces of space debris.
  For example, approximately 50,000 frozen marbles of sodium potassium reactor coolant are in Earth orbit.  The European Space Agency (ESA) has catalogued over 25,000 large objects, of which approximately 1/3 are still in Earth orbit, and estimates a growth rate of about 175 objects each year resulting from an average 120 annual launchings.  The ESA further estimates there are over 100,000 objects of orbital space debris in the 1-10 centimeter size range, and tens of millions smaller than 1 cm.
   


The issue of orbital space debris was not given much attention prior to the 1973 explosion of a Delta Rocket second stage.  Since then there have been several collisions of space debris with operational satellites and manned space flight missions.  In 1981 Kosmos 1275 was destroyed by a collision with space debris, and in 1996 a French military satellite was knocked into a new orbit upon collision.   Also in 1996, the upper stage of a Pegasus Rocket exploded creating over 300,000 fragments larger than 4 millimeters in diameter.  The Hubble Space Telescope is hit an average of once every ten days by a fragment 1 millimeter in size or greater, and has over 700 craters with diameters larger than 1.2 mm’s on its’ 20 square meter solar array.  Even with a vehicle more readily maneuverable like the Space Shuttle, an average one out of every eight Space Shuttle windows has to be replaced due to micro-impacts after every mission.  Between 1984 and 1990 the Long Duration Exposure Facility satellite operated to measure space debris, and was hit by tens of thousands of tiny objects.  It is estimated that there is about 7 million lbs. of space debris orbiting within 2,000 miles of Earth—and that every 7 years that figure doubles.
  


Various technical mitigation solutions have been proposed to deal with the growing orbital space debris problem.  The proposed NASA Orion Project would shoot down debris in low Earth orbit with a laser.  Project scientists estimate that just a 3% change in orbit can cause an object to change trajectory enough to reenter Earth atmosphere.  Another proposal calls for the creation of an orbiting garbage collector.  NASA scientist J.C. Liou notes however “as of now there is no viable solution, technically or economically, to remove objects from space.”
  Of probably limited applicability was the recent case of the U.S. Navy which shot down a spy satellite with an SM-3 missile fired from an Aegis Cruiser in the Pacific with apparently little additional debris being added to Earth orbit.
  Simply inducing reentry into Earth atmosphere, however, potentially carries additional environmental burdens.  In 1978 the nuclear powered Cosmos-954, while it disintegrated upon reentry, still scattered a “significant amount of highly radioactive debris across Canadian territory.”
  Similarly, Cosmos-1402 broke up on reentry and dumped 45 kilograms of uranium-235 onto Earth.

From a more practical perspective, satellite engineers have been experimenting with shields dating to a 1995 Canadian radar satellite.
  The ESA has described one type of satellite shield as: 

[Using] a multi-layer system similar to the armour employed on tanks and military vehicles to defeat armour-piercing rounds fired from high-velocity cannon. Orbital debris objects are also travelling very fast, typically tens of thousands of kilometres per hour.

Another approach, promoted by the Inter-Agency Space Debris Coordination Committee (IADC),
 focuses on the design and engineering of satellites and space vehicles “to minimise or eliminate generation of debris during operations.”
  Though IADC apparently had no concrete results to report to the 45th Session of the Scientific and Technical Subcommittee of UNCOPUOS in February of this year (their 11th such annual appearance in the past twelve years), their report noted that even assuming zero space launch activity from 2005 onward, the total number of space debris objects in orbit would continue to increase at least past 2055 due to collisions.
 
Analogous to the issue of orbiting space debris, is the problem of debris dumped on other planets.  Between July 20, 1969 and December 12, 1972, NASA landed six Apollo missions on the Moon.  In addition to the golf balls hit by Alan Shepherd during Apollo 14, the astronauts left behind flags, plaques, personal objects, four lunar rovers, and spent rocket stages—all in all over 170,000 kilograms of stuff.  Moreover, there are about 70 large chunks of junk on the Moon from orbiting satellites and observatories that crashed—both intentionally, as in the U.S. Ranger 6 satellite, and unintentionally, like the Soviet Luna 5 that failed and dropped out of orbit.
  This callous attitude toward the lunar environment is scheduled to continue with the planned 2009 launch and intentional crash landing of the Lunar Crater and Observation Sensing (LCROSS) satellite that NASA hopes will reveal water trapped under the Moon’s South Pole.
  

Making the issue more complex, private enterprise has high hopes for the commercial exploitation of outer space and the Moon.  The first space tourist, Dennis Tito, reportedly paid $20 million for an eight-day journey aboard Russian Soyuz TM-32 and the International Space Station (ISS) in 2001.
 The mineral wealth of the Moon’s surface (oxygen 40%, silicon 20%, aluminum 14%, iron 4%, calcium, magnesium, and others in trace amounts)
 has attracted the attention of many, including the Colorado School of Mines which started the Center for Space Mining in 1989.
  Still others see great potential for solar electric power generation and helium-3 production on the Moon.
  Of limited entertainment value (as seen on The Ellen Show) is the Lunar Republic Society—“the leading advocacy group for private ownership of the Moon”-- that is selling acreage on the Moon from the low, low introductory price of $18.95 an acre (engraved parchment deed included).
 


In sum, over the past fifty years we humans have created an orbiting blanket of metallic and chemical junk around our planet that mirrors, literally, what we have done to the Earth below.
  Additionally, we are actively engaged in polluting the only other planet we have ever set foot on—the Moon.  Because an engineering fix to orbital and lunar pollution is of apparently distant prospect, and as nation-states and private corporations seem ready to embark on the next stage of outer space exploration and development, one might wonder whether the law has contemplated these acts of environmental negligence.  As it happens, the law has addressed these issues in limited fashion.  So next we turn to the emerging International Space Law regime formulated largely under the auspices of the United Nations (U.N.).  

The Emerging Regime: 

The first statement of Outer Space Law came in the National Aeronautics and Space Act (Space Act) of 1958.
   Congress declared in what was to become classic space law language that “it is the policy of the United States that activities in space should be devoted to peaceful purposes for the benefit of all mankind.”
  There is some internal tension in the Space Act, however, as Congress quickly moved on in the next paragraph to address military operations and the development of weapons systems.
  


Importantly, this “peaceful purposes, benefit of mankind” idea found a home in the concurrent Antarctic Treaty that was signed by 12 states in 1959 and entered into force in 1961.
  In what would prove to be a model for the later Space Law Treaties, the Preamble to the Antarctic Treaty states: 

Recognizing that it is in the interest of all mankind that Antarctica shall continue for ever to be used exclusively for peaceful purposes and shall not become the scene or object of international discord; Acknowledging the substantial contributions to scientific knowledge resulting from international cooperation in scientific investigation in Antarctica; Convinced that the establishment of a firm foundation for the continuation and development of such cooperation on the basis of freedom of scientific investigation in Antarctica as applied during the International Geophysical Year accords with the interests of science and the progress of all mankind; Convinced also that a treaty ensuring the use of Antarctica for peaceful purposes only and the continuance of international harmony in Antarctica will further the purposes and principles embodied in the Charter of the United Nations; Have agreed as follows:

The Treaty is also important as the U.S. experience in Antarctica will inform our discussion of environmental protection on the Moon. 


The first statement of International Space Law came into force on Oct. 10th, 1967 with the U.N. Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, Including the Moon and Other Celestial Bodies (Outer Space Treaty).
  This “Magna Carta of Outer Space” echoes the Antarctic Treaty in significant measure, stating “the exploration and use of Outer Space shall be the province of Mankind.”  The Outer Space treaty further bans national appropriation, nuclear weapons, and the “harmful contamination of space and celestial bodies.”
  The United Nations Office for Outer Space Affairs (UNOOSA) administers the Outer Space Treaty, as well as all of the U.N. Space Treaties discussed below.  UNOOSA is headquartered in Vienna, Austria and works for the permanent Committee on the Peaceful Uses of Space (COPUS).
  


Some feel that all of the successive outer space treaties detailed below are really just reiterations of the original Outer Space Treaty.  Proponents of environmental standards on the Moon point to the virtually identical language between the Outer Space Treaty and the Moon Treaty as evidence that it doesn’t really matter how many signatories the Moon Treaty might garner as the major space faring powers, including the U.S., are already signatories to the Outer Space Treaty.
  And there is what might be construed as the beginnings of an environmental precautionary principle in the Outer Space Treaty.  The second part of Article IX states: 

If a State Party to the Treaty has reason to believe that an activity or experiment planned by it or its nationals in outer space, including the Moon and other celestial bodies, would cause potentially harmful interference with activities of other States Parties in the peaceful exploration and use of outer space, including the Moon and other celestial bodies, it shall undertake appropriate international consultations before proceeding with any such activity or experiment.

 I will argue below, however, that while the language in the two treaties might be strikingly similar, neither the Moon Treaty nor the Outer Space Treaty demonstrates any real commitment to environmental protection.  It is doubtful the language in either treaty is the environmentally protective panacea some seem to think it is. 


The second of the five U.N. Space Treaties is the Agreement on the Rescue of Astronauts, And the Return of Objects Launched into Outer Space (Rescue Treaty), which became effective on Dec. 3rd, 1968.
  As it relates to the Moon, Article 5(4) of the Rescue Treaty is of potential interest: 

[A] Contracting Party which has reason to believe that a space object or its component parts discovered in territory under its jurisdiction, or recovered by it elsewhere, is of a hazardous or deleterious nature may so notify the launching authority, which shall immediately take effective steps, under the direction and control of the said Contracting Party, to eliminate possible danger of harm.

While reaching perhaps, Article 5(4) could conceivably be taken as an environmental cleanup statute akin to CERCLA at some future point in time.  For example, if some particular chunk of the Solar System was under a state’s jurisdiction, and there happened to be some junked landing craft NASA had left behind fifty years prior leaking toxic rocket fuel into the soil—NASA would probably be on the hook for contribution to cleanup and removal costs.
 

The third of five U.N. Space Treaties is the Convention on International Liability For Damage Caused By Space Objects (Liability Convention), which entered into force on Sept. 1st, 1972.
  Article 1(a) defines damage to include “loss of life, personal injury or other impairment of health.”  Article 4(1) states:

In the event of damage being caused elsewhere than on the surface of the earth to a space object of one launching State or to persons or property on board such a space object by a space object of another launching State, and of damage thereby being caused to a third State or to its natural or juridical persons, the first two States shall be jointly and severally liable to the third State…

The difficulty with the Liability Convention is that it does not define the term “space object,” though it could certainly be taken to apply to environmental hazards and the impact they might have on human beings.  Again with the hypothetical toxic rocket fuel (space object), if humans living on the Moon were physically injured or sickened (damaged) in some way by it, the Liability Convention could force whoever left it behind (NASA) to pay compensation.
 

The fourth of five U.N. Space Treaties is the Convention on Registration of Objects Launched into Outer Space (Registration Convention), effective Sept. 15th, 1976.
  UNOOSA maintains the official registry of the thirty-four member states that have provided information; from Algeria which launched one satellite in 2002, to China with 82 launches since 1990, to the U.S. which has provided documentation on hundreds of launches, both manned and unmanned, objects that broke apart and remained in Earth orbit, and objects that have reentered Earth atmosphere.
  

One drawback to the Registration Convention is that it relies on self-reporting of launch activity, and states may be reluctant to announce the launch of covert military or communications satellites.  However, even though there is no enforcement mechanism in the treaty, treaty provisions make it possible for states to announce the launch without disclosing the full extent of what they are launching.  Article 2(3) states “the contents of each registry and the conditions under which it is maintained shall be determined by the State of registry concerned.” Article 4(1)(e) further demands notice only of the “general function of the space object.”  This compromise between launch disclosure and national security could potentially lead to conflicts with the Liability Convention one day.  It’s not difficult to imagine a state denying its hazardous waste clean up liability by pointing to a vague Registry entry made years earlier and saying “Sorry- there’s no record of pollutant X ever being on board that satellite, landing craft, etc.” 


The fifth and final U.N. Space Treaty to date, and most important for our purposes here, is the Agreement Governing the Activities of States on the Moon and Other Celestial Bodies (Moon Treaty), which became effective on July 11th, 1984 with only five ratifications.
  Today there are thirteen ratifying states, and four signing states to the Moon Treaty.  Significantly, neither the U.S. nor any other of the major space powers have signed onto the Moon Treaty (though India is a signing state), threatening both its’ current and future efficacy.

The 1984 Moon Treaty:


Recall the observation that the Moon Treaty is little more than duplicative of the Outer Space Treaty as it regards environmental protection.  Article 9 of the Outer Space Treaty states:

In the exploration and use of outer space, including the Moon and other celestial bodies, States Parties to the Treaty shall be guided by the principle of co-operation and mutual assistance and shall conduct all their activities in outer space, including the Moon and other celestial bodies, with due regard to the corresponding interests of all other States Parties to the Treaty. States Parties to the Treaty shall pursue studies of outer space, including the Moon and other celestial bodies, and conduct exploration of them so as to avoid their harmful contamination and also adverse changes in the environment of the Earth resulting from the introduction of extraterrestrial matter and, where necessary, shall adopt appropriate measures for this purpose.

One might think a Moon specific treaty would present a stronger case for the lunar environment, however the Moon Treaty apparently has very little more to say.  Article 7(1) states: 

In exploring and using the moon, States Parties shall take measures to prevent the disruption of the existing balance of its environment, whether by introducing adverse changes in that environment, by its harmful contamination through the introduction of extra-environmental matter or otherwise.  States Parties shall also take measures to avoid harmfully affecting the environment of the earth through the introduction of extraterrestrial matter or otherwise.
    

As we will see, the Moon Treaty is more concerned with resource extraction and distribution than it is with environmental protection.  

Some have argued the language of Article 7 amounts to a mandatory application of the Precautionary Principle to the Moon.  The Precautionary Principle is “particularly relevant to fragile environments” and “deals…with managing uncertain risks.”
  This environmentally protective clause is offset, however, by a much larger interest in the exploitation of lunar resources.  While the language is couched in cooperative terms, the focus remains on exploitation rather than preservation or conservation. Article 11(7) calls for the “orderly and safe development of the natural resources of the moon,” the “rational management of those resources,” and “an equitable sharing by all State Parties in the benefits derived from those resources.”
  The underlying purpose of the Moon Treaty, according to James R. Wilson and others, was “to formally and finally determine the legal status of the celestial bodies’ natural resources.


Many observers think equity was the driving force behind the drafting of the Moon Treaty.
  Perhaps strangely, it was an Argentine representative who introduced the Moon Treaty to COPUOS in 1970. Argentina, as well as many other lesser-developed countries felt the Outer Space Treaty was deficient in not explicitly regulating the Moon’s natural resources.
 Article 11(1) states that “the moon and its natural resources are the common heritage of mankind.”
  This “common heritage” language is the stumbling block to ratification of the Moon Treaty for the U.S. and other space faring powers who object to the contemplated resource rule-making and equitable allocation “regime.”
 Article 11(5) states: 

States Parties to this Agreement hereby undertake to establish an international regime, including appropriate procedures, to govern the exploitation of the natural resources of the Moon as such exploitation is about to become feasible.
 

Theoretically, the Moon Treaty does not yet need the proposed  “regime,” however the day may be quickly approaching when “exploitation is about to become feasible.” The regime will either have to be organized and enforced, or the lie will be put to the Moon Treaty-- with nothing else currently in place to regulate what could become a resource grab of truly epic proportions. 

Ironically, while the U.S. originally proposed the “common heritage” language, it has become the leading proponent of the somewhat tortured position that “common heritage only applies to the actual space environs themselves and not the actual resources once they are removed from those environs.”
  A cynic might tie this property position to Article 6(2) that allows for the removal of “moon samples” by a State Party, to include “minerals and other substances,” without ever defining how large a “sample” is.
  The U.S. also opposes Part XI of the U.N. Law of the Sea Convention for the same “common heritage” reasons.
  

An additional problem is the information sharing provision contained in Article 11(6): 

In order to facilitate the establishment of the international regime referred to in paragraph 5 of this article, States Parties shall inform the Secretary-General of the United Nations as well as the public and the international scientific community, to the greatest extent feasible and practicable, of any natural resources they may discover on the Moon.

It may be that “the greatest extent feasible and practicable” might turn out to be not at all.  Throughout the UN Space Treaty System we are confronted with vague, undefined, and unenforceable language.  While this may be the quickest way to gain signatories to a treaty, the problems and loopholes created make their practical value questionable. 

NEPA and the Moon: 


As detailed above, pollution is a growing concern both in outer space and on the Moon itself.  Renewed interest in the use and exploration of outer space and the Moon by both traditional nation-state actors and private enterprise makes this an ongoing problem in need of some solution.
   Neither NASA policy nor the U.N. Outer Space or Moon Treaties are currently adequate to address environmental concerns.  What’s needed is some systematic program in place to effectively manage humanities impact on the cosmos around us.  The National Environmental Policy Act (NEPA) provides one possible starting point toward a solution.
 


NEPA requires all federal agencies to “include in every recommendation or report on proposals for legislation and other major Federal actions significantly affecting the quality of the human environment, a detailed statement by the responsible official on…the environmental impact of the proposed action…”
 The pertinent elements being federal agency, significant action, and impact on the human environment.  NASA quite assiduously follows the NEPA requirements- for agency actions here on Earth or in Earth atmosphere.
   


NASA actions beyond Earth atmosphere are exempted from NEPA regulation under an exclusionary clause found in the Code of Federal Regulations:

NASA actions…categorically excluded from the requirements for environmental assessments and environmental impact statements are: R&D activities in space science e.g. Planetary Exploration Mission Operations and Data Analysis, R&D activities in space and terrestrial applications, R&D activities in aeronautics and space technology and energy technology applications, R&D activities in space transportation systems, Continuing operation of a NASA installation.

NASA is apparently basing its conduct on the lack of a human environment in outer space or on the Moon.  However, it could reasonably be argued that wherever human beings go—that place becomes a human environment.  Therefore a NASA mission like the LCROSS satellite mentioned above that is scheduled to crash into the lunar south pole would be subject to NEPA regulation--of which the resulting Environmental Impact Statement (EIS) would likely be quite critical.  Another example is the unresolved issue of whether to use toxic or non-toxic propellant in a proposed lunar lander propulsion system.  If there were in fact water on the Moon in sufficient quantity to support human settlement or colonization, it would seem an unfortunate start for the water supply to be contaminated.
  Additionally, there are rumors that “during the Apollo era, studies on environmental impacts and contamination of the Moon were conducted.”  These studies, if they existed, have been “lost.”


Another hurdle to overcome in applying NEPA to outer space and the Moon is the general presumption against extraterritoriality: “rules of the United States statutory law, whether prescribed by federal or state authority, apply only to conduct occurring within, or having effect within, the territory of the United States.”
  There are exceptions to this general rule however.  


In Environmental Defense v. Massey, the D.C. Circuit Court of Appeals construed NEPA to be applicable to Antarctica, despite its not being a part of the United States or a U.S. territory.  The Court wrote “where the U.S. has some real measure of legislative control over the region at issue, the presumption against extraterritoriality is much weaker.”  As well “where there is no potential for conflict between our laws and those of other nations, the purpose behind the presumption is eviscerated and the presumption against extraterritoriality applies with significantly less force.”
  Because Antarctica is a sovereignless area over which the U.S. does in fact have significant control, the presumption against extraterritoriality is overcome.  Additionally, the Court ruled that because the significant, decision-making activity concerning Antarctica actually happens here in the U.S., that the presumption against extraterritoriality is overcome.
  


The parallels between Antarctica and the Moon are obvious; they are both sovereignless regions over which the U.S. maintains a great deal of legislative control.  In fact, the dictum of Environmental Defense v. Massey explicitly makes the comparison: 

Indeed, it was the general understanding that Antarctica is not a foreign country, but rather a continent that is most frequently analogized to outer space, that led this Court to conclude …that the presumption against extraterritoriality should not apply to cases arising in Antarctica.
 

The Court concludes there are three categorical exclusions to the presumption against extraterritoriality: The high seas, outer space, and Antarctica.


Additionally, there is the strange case of Executive Order 12114, signed in 1979 by President Carter.  On the one hand, the order declares essentially what was held in Massey, that “federal agencies are required to prepare environmental analyses for major Federal actions significantly affecting the environment of the global commons outside the jurisdiction of any nation.”
  On the other hand, the order further declares, “nothing in the Order shall be construed to create a cause of action.”
  This order was relied upon in part by the National Science Foundation (NSF) in Massey, and is still relied upon by NASA in justifying their C.F.R. exclusion from NEPA regulation. Whether this Order puts NASA beyond judicial review is a question ripe for litigation as the D.C. Circuit effectively ducked this question in Massey.  

Other Proposals: 


Because international consensus has been difficult to achieve, Steven Mirmina, a Senior Attorney for NASA’s International Law Practice Team, has proposed three non-treaty based solutions to orbital debris and space pollution generally.
  First, the creation of a voluntary adherence regime based on the 1987 Missile Technology Control Regime (MTCR).
  Second, a UN based guideline approach to be developed by the UNCOPUOS Scientific and Technical Subcommittee (STSC).
  Third, the drafting of a voluntary code of conduct concerning space debris based upon the ISS Crew Code of Conduct.
  


While voluntary, Mirmina sees all three as viable means toward creating an international customary law of space:

Self-imposed voluntary guidelines…could be an appropriate first step in implementing measures aimed at reducing the orbital debris population. The adherents…could later decide to make their commitments legally binding, which would foster a level playing field by requiring compliance as a condition for the award of contracts or for cooperation in joint scientific missions. State practice would begin to develop, leading over time to the emergence of custom. Simultaneously, cooperating space entities (which share an interest in a safely operating space environment) could find that they are increasingly complying with a certain standard of conduct, leading noncomplying players to face greater pressure and embarrassment for not having lived up to the standard of a responsible space operator. The resulting political pressure on the hold-out space operators, combined with their exclusion from major space-faring opportunities, could function as leverage to persuade them to adopt measures aimed at preserving the space environment, even at the expense of a short- term increase in cost.

Other observers have also seen an opportunity for the development of a custom based approach.  Customary international law binds all nation-states to observe certain norms of conduct, though there is room for the contrarian “persistent objector” to ignore such norms of behavior.  Given time and usage, however, a prohibition on the creation of space debris can become elevated to the level of jus cogens, or peremptory norm, such as the modern prohibition against piracy, genocide, torture and slavery.
   This is especially necessary, according to David Tan, because the existing UN Space Treaty Regime does not “contain a discrete, well-defined customary rule that imposes a duty on states to avoid harm to the space environment.”
  


Still other commentators urge a market, or quasi-market approach to the management of orbital debris and space pollution.  Lawrence D. Roberts sees a “tragedy of the commons” situation operating in our current approach to outer space and advocates a private property regime that “would reduce the present disincentive to invest in space development activity.”
  Brian Hoffstadt argues for private investment under a return-on-investment cap system similar to a standard public utilities commission.  This would potentially bridge the gap between the developed space faring states that refuse to sign the Moon Treaty, and less developed states that argue for the “common heritage of mankind” ideals of equity in resource exploitation and distribution.
   

Conclusion:


Humanity seems to have a remarkable facility for environmental destruction.  From a point of zero pollution just fifty years ago, to the point where even if we had stopped all space launches three years ago near Earth orbit would remain choked with debris for the foreseeable future, humanity has done to the heavens above what we have done to the Earth below. 


Soon after the launch of this new era, the better side of humanity emerged and began to draft policy statements as treaties.  While the five UN space law treaties have become the backbone of our current understanding in this area, they may not be enough to protect the outer space environment, either orbital or planetary.  In fact, many would argue the current treaty regime is focused largely on natural resource exploitation and not on environmental protection at all. 


There have been various proposals to date suggesting various methodologies to strengthen environmental protection throughout the solar system.  From voluntary regimes aimed at creating new norms of customary international law, to market and quasi-market private property systems, to the application of U.S. federal environmental law to the problems of orbital debris and lunar pollution.  To date, NASA and the other major space faring powers and agencies have been unwilling to own up to the environmental hazards they are actively creating.  The day may soon be coming, however, when permanent human settlements on the Moon and elsewhere will need, and no doubt demand, the same rights to a clean and healthy environment they enjoyed Earth side.  


As President Eisenhower noted in an address to the UN General Assembly in 1960, "National vested interests have not yet been developed in space or in celestial bodies. Barriers to agreement are now lower than they will ever be again."
  While “national vested interests” have indeed grown over the past fifty years, his admonition concerning “barriers to agreement” rings true every single day.  The best time to enact meaningful environmental regulation is always right now.    

Appendix I: 
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Satellites operating in low earth orbit (LEO) are the most vulnerable to orbital debris,
asthatiswhere orbital debrisis the most concentrated. The computer-generated image
above depicts tracked orbital debris objects in LEO, which is generally considered to be
the region of space below the altitude of 2000 km. from the Earth.

Source: National Aeronautics and Space Administration, Orbital Debris Program Office,
Orbital Debris Photo Gallery, at <httpiAwww.orbitaldebris jsc.nasa.gov>

crew cabin, and a piece between five and ten millimeters in size could damage the payload bay."”
Compounding this concern is that debris of this size is too small to be tracked from Earth.
As mentioned, debris larger than ten centimeters can be tracked, and the shuttle has executed
collision avoidance maneuvers when threatend by these objects. In fact, two unmanned satel-
lites have also executed maneuvers to avoid large debris." When the shutle is on orbit, NASA
turns it so that its windows face away from the direction of the velocity vector (in layman’s terms,
backwards) to protect its sensitive systems from collisions with small debris. Furthermore, NASA

' Nicholas L. Johnson, NASA Orbital Debris Program Office, Orbital Debris, Population and Policies (Mar. 1,
2000) (on file with author); seealso John Kelly, Debris Is Shuttl’s Biggest Threat, FLa. TODAY, Mar. 5, 2005, available
at <hupi/fwww.floridatoday.comm>. He reports:

Until now, few put space debris on the same level as the dangers seen during the shuttle’s treacherous launch
orits fiery plunge back through the atmosphere to land.
[S)pace debris hitting different parts of the orbiter accounts for 11 of the 20 problems most likely
0 cause the loss of another shutle and crew. Overall, space debris accounts for half of the catastrophic risk
on any flight.
¥ Scientific and Technical Subcommittee, Committee on the Peaceful Uses of Outer Space, Technical Report
on Space Debris, UN Doc. AIAC.105/720, at 15 (1999) [hereinafter N Technical Report}.
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From a perspective high above the North Pole,this image depicts orbital debris n geosta-
tionary earth orbit (GEO), the outer ring orbiting above the equator, as well as debris in
LEO, practically shrouding the Earth. The debris population in GEO is smaller but does
not encounter the atmospheric drag causing orbital decay in LEO. Debris in GEO can
remain in orbit for more than a million years, and poses a threat of damaging geosta-
tionary satellites, which are primarily used for telecommunications,

Source: National Aeronautics and Space Administration, Orbital Debris Program Office,
Orbital Debris Photo Gallery, af <hitp:/www.orbitaldebris jsc.nasa gov>.

a treaty on orbital debris; in fact, there is active opposition to it. The primary basis for the oppo-
sition has been that further work is necessary to understand the technical aspects of space
debris. Yet, as described above, the problem of orbital debris continues to worsen.*

Since the international community lacks the consensus to conclude a legally binding instru-
ment to address debris, one must look for a solution that is not treaty based. In March 2002, the
European Centre for Space Law issued its Analysis of the Legal Aspects of Space Debris, in
which it inquired into the additional measures that would be required to reduce space debris
and the type of legal instrument that would best effect this intent.

Regarding technical measures aimed at reducing, limiting, and preventing debris, the report
endorsed those of the Inter-Agency Space Debris Coordination Committee (IADC). The IADC
is an international forum in which more than one hundred experts from eleven space-faring

[t isimperative that techniques be employed.....as soon and as widely as possible. The urgency of this problem
‘merits immediate action, which is not possible at the United Nations level.” Jennifer M. Seymour, Note, Contain-
ing the Casmic Crisis: A Proposal for Curbing the Perlsof Space Debris, 10 GEO, INT'LENVIL. L. REV. 891, 91 (1998).

“ UN Doc. A/AC. 105/C.2/2002(CRP.5, at 3-8
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