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A R T I C L E S

Underwater Cultural
Heritage: Threats and
Frameworks for Protection
Dr. Waseem Ahmad Qureshi*
Introduction
International law assigns responsibility to states, especially
coastal states, to take collaborative and individual measures
to protect underwater cultural heritage (“UCH”).1 In this
regard, coastal states can also exercise their jurisdiction over
vessels carrying state flags in their exclusive economic zone—
a marine area extending to 200 nautical miles—and their
state jurisdictional contiguous zone—twenty-four nautical
miles—to maintain the protection of UCH.2 International
law provides this jurisdictional authority and also offers particular rules and regulations for state preservation of UCH.3
For instance, Articles 149 and 303 of the 1982 Law of the
Sea Convention and the 2001 UNESCO Convention on the
Protection of Underwater Cultural Heritage (“CPUCH”)
provide some important guidelines to states to maintain protection for UCH.4 This Article will elucidate these guidelines.
The first section of this Article includes a detailed description of the meaning of UCH. It also explains the importance
of UCH and current potential threats to it. The second Section includes an explanation of the relevant legal provisions,
regulations, and recommendations for UCH protection provided by the 2001 UNESCO Convention, the 1982 Law of
Sea Convention, the law of salvage, the law of finds, and the
* Advocate Supreme Court of Pakistan.
1.

2.

3.
4.

See Craig Forrest, International Law and the Protection of Cultural Heritage 357–58 (2012). The term “Underwater Cultural Heritage”
includes the cultural heritage sites or properties that have been underwater for
at least one hundred years or more. For more details about the Underwater
Cultural Heritage (UCH), see Convention on the Protection of the Underwater Cultural Heritage art. 1(1)(a), Nov. 2, 2001, 2562 U.N.T.S. 3 [hereinafter
UNESCO Convention].
See Tullio Scovazi, The Law of the Sea Convention and Underwater Cultural
Heritage, in David Freestone, The 1982 Law of the Sea Convention at
30: Successes, Challenges and New Agendas 80 (2013). See also United
Nations Convention on the Law of the Sea art. 33(2), Dec. 10, 1982, 1833
U.N.T.S. 397 [hereinafter UNCLOS].
See Rob Pickard, Analysis and Reform of Cultural Heritage Policies in
South-East Europe 244 (2008).
See generally Forrest, supra note 1, at 325–26 (detailing articles 149 and
303 of UNCLOS); Roberta Garabello & Tullio Scovazzi, The Protection of the Underwater Cultural Heritage: Before and After the
2001 UNESCO Convention 95 (2003) (discussing the 2001 UNESCO
Convention).
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UNESCO Conventions of 1970 and 1972. The third Section
evaluates the effectiveness of the contemporary management
of UCH. The fourth and final Section focuses on the existing
gaps and challenges in offering complete protection to UCH.
Inferences are drawn and elucidated at the end of the paper,
which include a discussion of a new technique adopted by the
English Heritage Council in UK and the Heritage Council
of Victoria in Australia to mitigate the widespread threats to
Underwater Cultural Heritage. Some of the threats, such as
degradation, will inevitably take place, but the pace of the
harm carried out by such threats can be reduced by adopting the modern techniques for preventing degradation. Pertinently, the creation of Underwater Cultural Museums and
Underwater Archaeological Parks are some of the other ways
of protecting the Underwater Cultural property.

Section 1: The Concept of Underwater
Cultural Heritage
UCH is an important part of international cultural heritage.5
To appropriately discuss the laws and policy surrounding
UCH, it is essential to first establish its meaning.

1.1. Meaning of Underwater Cultural Heritage
The 2001 UNESCO Convention provides this definition
of UCH:
[A]ll traces of human existence having a cultural, historical or archaeological character which have been partially or
totally under water, or continuously, for at least 100 years
such as: (i) sites, structures, buildings, artefacts and human
remains, together with their archaeological and natural context; (ii) vessels, aircraft, other vehicles or any part thereof,
their cargo or other contents, together with their archaeological and natural context; and (iii) objects of prehistoric
[pre-Columbian contact] character.6
5.
6.

See, e.g., Forrest, supra note 1, at 351; see also Janet Blake, International
Cultural Heritage Law, 97 (2015).
See UNESCO Convention, supra note 1, art. 1(1)(a). See also Sarah Dromgoole, The Protection of the Underwater Cultural Heritage: Na-
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This definition indicates the significance of archaeological
artifacts and remnants of humans and vessels found in the
seas. Rising sea levels have submerged, amongst other things,
numerous ancient human colonies and buildings,7 which are
now considered part of UCH.8 Furthermore, shipwrecks,
caused by natural disasters or human error, are also considered UCH.9 Underwater artifacts and remnants remain the
cultural heritage of ancient human civilizations; therefore,
these are considered part of international cultural heritage.10

1.2. Exact Location of Underwater Cultural Heritage
The exact location of UCH is significant because the laws
applicable for UCH protection depend on its location.11 For
instance, the location defines whether a particular underwater artifact comes under state jurisdiction or is to be considered international property.12 If underwater cultural property
is located outside the twenty-four nautical mile contiguous
zone of a state, then that state has no jurisdiction over that
UCH property, and regulations related to flag state jurisdiction might apply.13 Hence, UCH property discovered in the
jurisdictional marine area of a state is regulated by the domestic laws of that state or in accordance with treaties signed by
that state alongside the relevant provisions of international
law that provide protection to UCH in territorial seas.14
However, because domestic law cannot be applied to
UCH property found in marine areas beyond national jurisdiction of states, it is regulated by the international law of
international waters.15

1.3. Importance of Underwater Cultural Heritage
The importance of UCH has been recognized by many
scholars, archaeologists, and historians.16 UCH is a reflection
of the architectural artistic expressions of ancient civilizations17 and, as a result, the international community considers UCH to be an ancient historical resource.18 Furthermore,

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.

tional Perspectives in Light of the UNESCO Convention 2001 122
(2d ed. 2006) (discussing the inclusion of the phrase “having cultural, historical or archaeological character” in the UCH definition); Jennifer R. Richman
& Marion Forsyth, Legal Perspectives on Cultural Resources, at xi
(2004) (describing analogous legislative efforts to protect cultural resources in
the United States).
See Forrest, supra note 1, at 287.
See Garabello & Scovazzi, supra note 4, at 103.
UNESCO Convention, supra note 1, art. 1(8); see Forrest, supra note 1, at
287.
Richard Mackay & Sharon Sullivan, Archaeological Sites: Conservation and Management, at xiv (2012).
See id. at 288.
UNCLOS, supra note 2, art.2(1), art. 87(1).
Ole Varmer, Closing the Gaps in the Law Protecting Underwater Cultural Heritage on the Outer Continental Shelf, 33 Stan. Envtl. L.J., 251, 256–57 (2014).
See id. at 256–57; Alessandro Chechi, The Settlement of International
Cultural Heritage Disputes 110 (2014).
See Chechi, supra note 14, at 110.
See, e.g., Brigitta Hauser-Schäublin & Lyndel V. Prott, Cultural Property and Contested Ownership: The Trafficking of Artefacts and the
Quest for Restitution 85 (2016); Guzden Varinlioglu, Digital in Underwater Cultural Heritage 18 (2016).
See Mackay & Sullivan, supra note 10, at xiv.
See Varinlioglu, supra note 16, at 38; Richman & Forsyth, supra note 6,
at xi.
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the importance of UCH is also recognized in the Preamble of
2001 UNESCO Convention19:
Acknowledging the importance of underwater cultural heritage as an integral part of the cultural heritage of humanity
and a particularly important element in the history of peoples, nations, and their relations which each other concerning their common heritage . . . .20

UCH is important for several reasons.21 It symbolizes
different aspects of a particular historical era, including
economic, cultural, artistic, aesthetic, and trade, when an
artifact or object was in use or of value.22 The artistic and
aesthetic significance of UCH is particularly essential in this
regard, as the ancient design, structure, color, and shape of
a discovered underwater cultural artifact signifies the aesthetic expertise of the craftsmen of that era. For example,
the Roman statues in the Blue Cave (also called “Grotta
Azzura”) on Capri are examples of the artistic expressions
of the era when they were crafted.23 There are many other
examples, such as the wrecked warship Vasa, which was decorated with wooden ornaments and sculptures,24 reflecting
the artistic and aesthetic sense of the locals who crafted and
adorned them.25
Similarly, UCH may also have particular archaeological cultural value, because the underwater cultural artifact
or site can provide information about historical sea routes,
levels of development, or technology of the era with which
the discovered UCH property is associated.26 It can also
provide clues to the lifestyles of the people of that era and
can also inform upon a particular event in history that
might have caused the submerging of the discovered cultural property.27 For instance, the discovery of a sunken
ship in the depths of the sea can reveal the reason for the
ship’s sinking and the lifestyles or aesthetic sense of the
travelers on that ship.
Underwater cultural property also contains monetary
value, which can derive from two factors.28 First is indirect
monetary value, which is estimated for nonmarket objects.
For instance, the replacement or opportunity cost of a UCH
object, or, simply stated, the cost of losing that particular
UCH object, can be considered an indirect economic value
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

See Richman & Forsyth, supra note 6, at 124.
UNESCO Convention, supra note 1, pmbl.
See Blake, supra note 5, at 97.
See id.
See Rossela Lorenzi, Roman Statues Found in Blue Grotto Cave, NBC News
(Sept. 28, 2009, 1:38 PM), http://www.nbcnews.com/id/33058777/ns/technology_and_science-science/t/roman-statues-found-blue-grotto-cave/#.WiA2BlWWbIU [https://perma.cc/YAA4-T4UG].
Alberto Frigerio, The Underwater Cultural Heritage: A Comparative Analysis
of International Perspectives, Laws and Methods of Management 27 (2013)
(unpublished Ph.D. dissertation, IMT Institute for Advanced Studies).
See id. at 211–12.
See Silvia Borelli & Federico Lenzerini, Cultural Heritage, Cultural
Rights, Cultural Diversity: New Developments in International Law
253 (2012).
See Frigerio, supra note 24, at 26–27.
See Michel Marée & Sybille Mertens, The Limits of Economic Value in Measuring the Performance of Social Innovation, in Social Innovation: Blurring
Boundaries to Reconfigure Markets 122 (Alex Nicholls & Alex Murdock
eds., 2012).

Fall 2018

UNDERWATER CULTURAL HERITAGE: THREATS AND FRAMEWORKS FOR PROTECTION

of that object.29 Second is economic value. This could be the
auction price that people are prepared to pay for acquiring
and retrieving that particular object.30 The overall monetary
value can be evaluated using these two different factors.31
Economic value can also be considered monetary value, but
the converse is not true.32
The economic or monetary value of a cultural heritage
object is set mainly by the interest shown by people such
as treasure hunters who consider that object a sellable commodity.33 Many archaeologists “do not consider the economic value as a feature of the underwater cultural heritage”
and believe that such objects should not be monetized in
any market.34 For such archaeologists, the economic value
of cultural objects is “immeasurable.”35 Thus, they consider
that underwater cultural objects have no such attribute like
economic or monetary value.36 The main rationale for not
monetizing cultural objects is to prevent the exploitation of
UCH.37 The 2001 UNESCO CPUCH also endorses the
non-commercialization of UCHs.38
Furthermore, UCH also contributes to research on underwater archaeological cultural objects and relevant cultural
attributions.39 For instance, researchers can investigate the
potential reasons behind the sinking of a vessel that is considered UCH.40 Consequently, they can study the historical
hydrological, climactic, and oceanographic factors relevant
to the vessel.41
In summary, UCH has aesthetic, artistic, economic,
archaeological, and historical significance.42 This significance
is fair justification for the investment and attention given to
the preservation of UCH.43 Through effectively preserving,
studying, and managing UCH, we can conduct research
to gather information related to the relevant civilizations’
ancient cultural attributes.44

1.4. Threats to International Underwater Cultural
Heritage
Despite the significance and importance of UCH, a number
of threats to its integrity loom.45 Human activities cause the
majority of threats in marine areas46 by erosion or natural
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

Id.
Id.
See Frigerio, supra note 24, at 27.
Id.
See Marée & Mertens, supra note 28, at 122. See also Borelli & Lenzerini,
supra note 26, at 253.
See Frigerio, supra note 24, at 28. See also Forrest, supra note 1, at 314–15.
See Frigerio, supra note 24, at 28.
Id.
See Forrest, supra note 1, at 314.
See UNESCO Convention, supra note 1, art. 2(7). See also Frigerio, supra note
24, at 28; Garabello & Scovazzi, supra note 4, at 214.
See Adalberto Vallega, Sustainable Ocean Governance: A Geographical Perspective 110 (2012).
See Frigerio, supra note 24, at 28.
Id.
See Vallega, supra note 39, at 110. See also Garabello & Scovazzi, supra note
4, at 49.
See Frigerio, supra note 24, at 29.
Id.
See, e.g., Forrest, supra note 1, at 287.
See Garabello & Scovazzi, supra note 4, at 100.
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degradation of underwater cultural objects. Threats are also
caused by abrupt changes in environmental conditions in
the form of natural disasters such as tsunamis.47 With the
advent of modern technologies and diving equipment, the
depths of the seas have become more accessible, and so has
UCH.48 According to one estimate, vessels can reach a depth
of 6,000 meters,49 meaning that ninety-eight percent of the
entire oceanic floor is now accessible by deep-sea explorers.50
This increase in accessibility, accompanied by the monetary
value of UCH objects, has also led to the exploitation and
looting of UCH.51 Looting is often to occur when leisure
divers gather underwater cultural property as souvenirs as
proof of their deep-sea diving exploratory missions.52 Some
divers intentionally gather UCH to sell on the antique
objects market.53
The destruction and dispersal of underwater cultural
property is also caused by activities such as deep-sea mining
performed during exploration for oil and other minerals, by
bottom-trawling fishing nets, and drilling to set up pipelines
for the extraction of oil and other minerals.54 All of these
activities can negatively affect UCH.55 Military practices—
for instance, the testing of nuclear or other weapons of mass
destruction in the seas—can also threaten nearby UCH.56
Hence, threats by human activity are mainly in two categories: intentional looting and unintentional damage. The
former is usually caused by divers, adventurists, or treasure
hunters57 who deliberately steal UCH to either show them
to others as a proof of their deep-sea missions or sell them in
the antiquarian markets.58 On the other hand, unintentional
damage to UCH results from deep-sea mining, drilling, and
pipelining in the depths of the seas.59
There is an essential need to take adequate measures to
implement practicable and effective policies to protect UCH
from diving, deep-sea mining, drilling and bottom-trawling
fishing to preserve cultural heritage as a whole. Special measures can be adopted for this purpose, such as identification
of underwater cultural property, assessment of the potential risks caused by human activities on that property, and,
finally, the implementation of plans for mitigation of such
risks and threats to UCH.

47. See Frigerio, supra note 24, at 33.
48. Id. at 50. See also Anastasia Strati, The Protection of the Underwater
Cultural Heritage: An Emerging Objective of the Contemporary Law
of the Sea 345 (1995).
49. See Frigerio, supra note 24, at 30.
50. Id.
51. Id. See also Forrest, supra note 1, at 314–15.
52. See Sarah Dromgoole, Law and the Underwater Cultural Heritage: A Question of
Balancing Interests, in Illicit Antiquities: The Theft of Culture and the
Extinction of Archaeology 109 (Neil Brodie & Kathryn Walker Tubb eds.,
2003).
53. Id.
54. See Forrest, supra note 1, at 287.
55. Id.
56. See Frigerio, supra note 24, at 32.
57. See Chechi, supra note 14, at 110.
58. Cf. Dromgoole, supra note 52, at 109.
59. See Forrest, supra note 1, at 287.
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Section 2: The International Legal
Framework on Protection of Underwater
Cultural Heritage
International law includes certain regulations and principles for the protection of UCH.60 For instance, the 2001
UNESCO CPUCH, the 1982 Law of the Sea Convention,
and the 1970 UNESCO Convention provide legal support
for the protection of UCH.61

2.1. The 1982 United Nations Convention on the Law
of the Sea
The United Nations Convention on the Law of the Sea
(“UNCLOS”) recognizes the importance of archaeological
cultural objects by obligating states to protect such objects.62
Article 149 specifically applies this obligation by stating that
“[a]ll objects of an archaeological and historical nature found
in the Area shall be preserved and disposed of for the benefit
of mankind as a whole.”63 Thus, all states have an obligation
to protect UCH in the marine areas beyond states’ national
jurisdiction,64 owing to the archaeological and historical
importance of UCH.65 The same obligation is implied in the
language of Article 303 of UNCLOS.66 Article 303 additionally confers a responsibility on states to not only exert their
individual efforts to protect the archaeological and historical
objects found in their territorial seas,67 but also to cooperate
with other states for the protection of such objects.68
In addition to the Article 303 and Article 149 of the
UNCLOS, the Article 33 of the UNCLOS also includes
some guidelines related to the Underwater Cultural Heritage. Article 33 of UNCLOS designates the area within
twenty-four nautical miles of the base lines of the territorial sea of a state as the contiguous zone of that state.69
Article 33 (1) (b) asserts that a state has the right to inflict
punishment or penalty on those who violate the laws and
regulations of the state in its contiguous zone.70 It further
articulates that a state has jurisdictional authority over the
immigration, customs, sanitary laws, and fiscal aspects and
related issues in its contiguous zone, therefore the state can
perform measures to prevent violations related to these issues
within its zone.71 In accordance with this rule, Article 303
of UNCLOS considers the removal of archaeological objects
from the contiguous zone of a state without the prior permission of that state to be a serious violation of Articles 33 and
60. See Garabello & Scovazzi, supra note 4, at 211–12.
61. See id. at 99–100.
62. See Lionel Smith & Michele Graziadei, Comparative Property Law:
Global Perspectives 385–86 (2017).
63. UNCLOS, supra note 2, art. 149.
64. See Smith & Graziadei, supra note 62.
65. See Mackay & Sullivan, supra note 10, at xiv.
66. See Forrest, supra note 1, at 325.
67. See UNCLOS, supra note 2, art. 303(2). See also Smith & Graziadei, supra
note 62, at 385–86.
68. See UNCLOS, supra note 2, art. 303(1).
69. Id. art. 33(2). See also Smith & Graziadei, supra note 62, at 385–86.
70. UNCLOS, supra note 2, art. 33(1)(b).
71. Id. art. 33(1)(a).
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303 of UNCLOS.72 Hence, anyone who disperses or removes
a particular archaeological object from the contiguous zone
of a state will be considered as an offender of rules enshrined
in the UNCLOS, because such removal of archaeological
objects is not approved in the UNCLOS.73 This implies that
UNCLOS provides coastal states with an exclusive right to
not only prevent actions that infringe upon UCH in the contiguous zone, but also to punish such violators.74
However, it is pertinent to note that the applicability of
Article 303 is considered contentious in nature: some scholars assert that this Article is applicable only in the contiguous
zones of states and therefore lacks applicability to the high
seas.75 Others argue that paragraphs 1, 3, and 4 of Article
303 also apply to the high seas, owing to the language used
in these paragraphs, which specifically mentions “archaeological and historical objects found at sea,” implying all sea
regions.76 Nonetheless, paragraph 2 of this Article would still
be inapplicable to the high seas.77
On the other hand, Article 149 only applies to the high
seas and not in the contiguous zone, as it specifically mentions
the words “the Area” where the states are required to protect
UCH.78 Although Articles 303 and 149 of UNCLOS provide
protection to UCH, most scholars argue that UNCLOS as a
whole has been unable to offer full protection to UCH.79 For
instance, Article 303 elaborates upon some valuable points,
including the states’ duty to cooperate and protect UCH. On
the other hand, however, some of its clauses create inconsistency in the protection offered by the same Article.80 Paragraph 3 of Article 303 of UNCLOS extends priority to the
application of salvage law, under which there is no requirement for prior permission to be obtained from the state by a
salvor to conduct a salvage mission in the contiguous zone of
that state.81 Paragraph 2 of the same Article, however, necessitates that a coastal state must control the salvaging of UCH
in its contiguous zone, further implying that a salvor has to
obtain prior permission from the state before conducting any
salvage activity in the contiguous zone of that state.82 Hence,
paragraph 2 of Article 303 appears ambiguous. Unfortunately, the law of the sea does not provide any information or
recommendation to resolve this ambiguity.
72. See id. art. 303(2).
73. See Patrizia Vigni, Enforcement of Underwater Cultural Heritage by Courts, in
Enforcing International Cultural Heritage Law 134 (Francesco Francioni & James Gordley, eds., 2013).
74. See UNCLOS, supra note 2, arts. 33, 303. See also Frank Maes & Thary Derudder, Assessment of International and European Law Related to or
Affecting Underwater Cultural Heritage 11 (2014).
75. Maes & Derudder, supra note 74.
76. Id. at 11–13, 17.
77. Cf. Forrest, supra note 1, at 324–25.
78. See Maes & Derudder, supra note 74, at 12.
79. See, e.g., Valentina Sara Vadi, Investing in Culture: Underwater Cultural Heritage and International Investment Law, 42 Vand. J. Transnat’l L. 853, 862–63
(2009).
80. See Maes & Derudder, supra note 74, at 15.
81. See Forrest, supra note 1, at 328; Maes & Derudder, supra note 74, at 16.
82. Article 303 of UNCLOS 1982 expressively articulates that any activity, entailing removal of an object, carried out without the permission of the coastal
state within its contiguous zone would be regarded as an infringement to the
laws and regulations mentioned in that Article. UNCLOS, supra note 2, art.
303(2). See Vadi, supra note 79, at 862; see also Vigni, supra note 73, at 134.
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2.2. The 2001 UNESCO CPUCH
The UNESCO Convention on the Protection of Underwater
Cultural Heritage 2001 provides rules and recommendations
to protect UCH.83 CPUCH has two important components: the main set of rules and the Annex.84 It specifically
extends protection of UCH to commercial trading.85 The
Annex suggests that UCH objects should not be perceived
as commodities.86
The Convention recommends that state parties ensure the
adoption of practicable measures to prevent any activity in
their jurisdictional zones from causing any adverse effects
to UCH.87 For instance, activities such as oil and mineral
exploration, deep-sea mining, pipelining, and fishing can
potentially threaten UCH.88 Therefore, in accordance with
Article 5, states should take effective measures “to prevent or
mitigate” the potential harmful effects of these activities on
UCH in their jurisdictional zones.89
Article 4 of CPUCH also restricts those salvage activities that are not authorized by coastal state authorities.90
For instance, it is mandatory for any flagship in any marine
zone that finds UCH property to report that discovery to
the relevant authorities of the relevant coastal state.91 Furthermore, it also recommends that state parties adopt measures to prevent any illicit export or import, looting, and
removal of UCH within their jurisdictions.92 States can also
impose sanctions and penalize violators.93 Thus, it endorses
the sovereign authority of states over their jurisdictional
maritime zones.
The 2001 UNESCO Convention also requires all state
parties to protect UCH in their exclusive economic zones and
on the continental shelf.94 There is uncertainty and ambiguity, however, in the principles of this convention regarding
state sovereignty over maritime zones beyond the jurisdiction of states.95 To mitigate this problem, the Convention
endorses cooperation among state parties to protect UCH,
including on the high seas and in the twenty-four nautical
mile area.96 It encourages state parties to cooperate with each
other to share information,97 transfer technology,98 and take
expert advice from competent authorities99 regarding states’
ongoing and planned measures to protect UCH.100 The con83. See UNESCO Convention, supra note 1, pmbl. See also Amanda M. Evans,
Joseph C. Flatman, & Nicholas C. Flemming, Prehistoric Archaeology
on the Continental Shelf: A Global Review 155 (2014).
84. See David Joseph Attard et al., The IMLI Manual on International
Maritime Law: The Law of the Sea 451 (2014).
85. See Vadi, supra note 79, at 864.
86. Id. at 865.
87. See UNESCO Convention, supra note 1, art. 5.
88. See Forrest, supra note 1, at 287.
89. See UNESCO Convention, supra note 1, art. 5.
90. See id. art. 4.
91. See id. art. 9(1)(a).
92. See id. art. 14.
93. See id. art. 17.
94. See id. art. 9(1).
95. See Vadi, supra note 79, at 865.
96. See UNESCO Convention, supra note 1, art. 2(2).
97. See id. art. 19.
98. See id. art. 21.
99. See id. art. 22.
100. See id. art. 19, 21–22.
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vention also recommends that state parties establish capacity-building and educational programs for public awareness
regarding the need to protect UCH.101 Furthermore, it also
endorses state parties to enter into bilateral agreements to
strengthen protection for UCH.
UNESCO has an essential role in the implementation
of CPUCH, including taking the role of Secretariat of the
convention.102 More particularly, it has the essential task of
promoting and administering the convention.103 The director-general of UNESCO calls for state parties to meet once
every two years in accordance with Article 23 of CPUCH,
primarily to evaluate the progress and the practical implementation of the convention.104 One major result of these
meetings is the adoption of the Advisory Body’s operational
guidelines for the implementation of CPUCH, the manual
for activities at UCH, and the UNESCO Code of Ethics for
Diving on Underwater Cultural Heritage Sites (“the Code”),
which are applicable to all state parties.105
The Advisory Body is responsible for addressing issues of
all kinds related to the CPUCH, especially issues of a scientific and technical nature and those concerning the sustainability of UCH.106 It also elaborates on issues like licensing
divers for research and the scientific exploration of UCH.107
The manual explains the rules and principles defined in the
Annex of the CPUCH.108 The UNESCO Code elucidates
the guidelines for divers to ensure that their activities do not
harm UCH.109
An important contribution of CPUCH is its definition of
UCH, listing particular objects within the category.110 The
definition requires that certain preconditions be met for an
object or site to be ratified as UCH.111 Foremost among these
are that the object must have an archaeological, cultural, or
historical attribute, and that it has been under water either
partially or completely for at least 100 years.112 The definition covers objects such as aircraft that have been in the sea
for over 100 years,113 meaning that aircraft that fell into the
sea during World War I are now eligible to be considered
UCH.114 Cables and pipelines are not included as UCH.115
101. See id. art. 20.
102. See id. art. 24.
103. See Barbara J. Lausche, Guidelines for Protected Areas Legislation
235 (2011).
104. See UNESCO Convention, supra note 1, art. 23; Maes & Derudder, supra
note 74, at 18.
105. See Maes & Derudder, supra note 74, at 18–19.
106. See id. at 18.
107. See id. at 19.
108. See id.; UNESCO, Manual for Activities Directed at Underwater
Cultural Heritage 7 (2013), http://www.unesco.org/culture/en/under
water/pdf/UCH-Manual.pdf [https://perma.cc/B8WK-3JNX].
109. See Code of Ethics for Divers, UNESCO, http://www.unesco.org/new/en/
culture/themes/underwater-cultural-heritage/divers/code-of-ethics/ [https://
perma.cc/85FV-KGKD] (last visited Oct. 17, 2018).
110. See UNESCO Convention, supra note 1, art. 1(1).
111. See Maes & Derudder, supra note 74, at 20.
112. Id.
113. See id. at 19.
114. This is because almost 100 years have passed since World War I, which started
in 1914 and ended in 1918. Aircraft sunk in the sea prior to 1918 can be included in the category of underwater cultural heritage. See UNESCO Convention, supra note 1, art. 1(1)(a)(ii); Maes & Derudder, supra note 74, at 20.
115. UNESCO Convention, supra note 1, art. 1(1)(b).
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The CPUCH uses a 100-year period in its definition of
UCH because the parties to the CPUCH agreed that objects
older than 100 years usually had particular historical or
archaeological character.116 Moreover, the same time period
is considered a threshold for other relevant categorizations in
other legal conventions, such as the 1970 UNESCO Convention, the 1985 European Convention on the Offences
Relating to Cultural Property, the 1978 Council of Europe
Recommendation on the Underwater Cultural Heritage,
and in the 1985 European Council Draft Convention on the
Underwater Cultural Heritage.117
The CPUCH also gives priority to the relevant provisions
of the Law of the Sea Convention.118 The Preamble to the
CPUCH specifically states that the CPUCH must be understood and interpreted in conformity with international law,
especially with UNCLOS.119 In fact, some international legal
experts also argue that CPUCH is a set of rules derived and
adopted from Article 149 of UNCLOS.120
A useful and pragmatic contribution by the CPUCH was
its recommendation that state parties establish competent
authorities to maintain proper protection for UCH.121 The
competent authorities should not only be able to keep an
inventory of UCH but also maintain and fully protect it.122
In this regard, the state parties are also required to inform
UNESCO’s director-general of the names and addresses of
personnel designated by the competent authorities to relevant roles for offering protection to UCH.123 The Annex to
the CPUCH provides relevant technical guidelines to the
competent authorities for preserving UCH.124 For example,
it suggests evaluation and authorization protocols when
archaeologists plan activity to be used by the competent
authorities.125 The Annex also includes the conditions that
the competent authorities must consider before approving
any project or activity of archaeologists regarding UCH.126
It is essential to note that the main purpose of the 2001
UNESCO Convention is to preserve UCH for the long term
in all marine zones, including territorial contiguous zones,
archipelagic seas, the continental shelf, and exclusive economic zones.127 Therefore, it gives rules and principles for
state parties and their competent authorities for long term
and complete protection of UCH.128 These rules are meant
for all independent divers, researchers, and archaeologists
116. See Maes & Derudder, supra note 74, at 21.
117. Id.
118. See Garabello & Scovazzi, supra note 4, at 99.
119. Id.
120. See, e.g., Attard et al., supra note 84, at 451.
121. See UNESCO Convention, supra note 1, art. 22(1).
122. Id.
123. Id. art. 22(2).
124. See, e.g., Dromgoole, supra note 6, at 143; UNESCO Convention, supra note
1, annex.
125. See UNESCO Convention, supra note 1, annex.
126. See id.
127. See UNESCO Convention, supra note 1, art. 8, 9, 10 (discussing the contiguous, continental shelf, and exclusive economic zones); Vigni, supra note 73, at
134.
128. Mariano J. Aznar, The Legal Protection of Underwater Cultural Heritage: Concerns and Proposals, in Carlos Espósito, James Kraska, Harry N. Scheiber,
& Moon-Sang Kwon, Ocean Law and Policy: Twenty Years of Development Under the UNCLOS Regime 124 (2016).
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exploring, studying, and researching UCH for the benefit of
mankind.129

2.3. The Law of Salvage and Law of Finds as Principles
of Admiralty Law on UCH
The law of salvage and the law of finds are two important
principles of admiralty law.130 The law of salvage governs
salvage activities in marine zones and therefore includes
UCH.131 The term “salvage” means recovering underwater
property or life from perils in the water.132 In this regard, the
salvage law rewards those who get involved in the salvage of
any endangered underwater property or life from the sea.133
This law supports the efforts of divers, mariners, and salvors
who discover and rescue any underwater property.
Admiralty courts apply the salvage law to issues and cases
related to the recovery of historical objects found in the sea.134
According to this law, if a private vessel or a diver recovers a
historical object from the sea, then the diver or the owner of
the vessel must be provided with a reward in return for the
discovery.135 The reward can either be in the form of monetary
sums obtained after the official auction or sale of the discovered antique object or could be some portion of the artifacts
discovered by that salvor.136 However, in order to claim the
reward it is also essential that three conditions have been met
by the salvor. First, the property the salvor recovered must
have been in peril prior to the salvage; second, the salvage
activity must have been voluntary; third, the salvor must have
successfully recovered it while causing no damage to its locality or elsewhere.137 Admiralty courts have historically adopted
this system.138 It was the 1989 International Convention on
Salvage (“Salvage Convention”) that officially ratified the salvage law as part of international treaty law, giving it international recognition.139 The Salvage Convention was held under
the supervision of the International Maritime Organization in
1989.140 The convention synchronized the civil law and common law principles related to salvage.141
In relation to UCH, the Salvage Convention approved
an exception for states in respect to any underwater object
or site that has some historical, cultural, and archaeological significance and that has been located under water for
a considerable time.142 When these conditions are met and
the exception is in place, states may exercise their jurisdic129. See UNESCO Convention, supra note 1, annex.
130. See Vadi, supra note 79, at 864.
131. See id. at 866–67.
132. See id. at 867.
133. Id. See also Maes & Derudder, supra note 74, at 52.
134. See Vadi, supra note 79, at 867.
135. Id.
136. Id. at 876–78.
137. Id.
138. See id. at 867.
139. See id. at 868.
140. See id.; International Maritime Organization, International Convention on
Salvage pmbl. n.1, Apr. 28, 1989, 1953 U.N.T.S. 193 [hereinafter International Convention on Salvage].
141. See Vadi, supra note 79, at 868.
142. Id. (citing International Convention on Salvage, supra note 140, art. 34, pmbl.
n.1).
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tional control over the salvage of such property as the Salvage
Convention does not apply.143 Even so, the existence of the
exception does not alter the principles and applicability of
the “general admiralty law of which salvage law is a part.”144
This, again, implies that the salvor should be rewarded for
the discovery of property as per general admiralty law and
salvage law, and not the state.145
The law of finds provides an additional foundation. It
rewards finders of underwater archaeological property if
the original owner of that property has abandoned it.146 The
admiralty courts have also historically used this law to deal
with cases of recovering abandoned property at sea as well
as on land.147 The implications of the law of finds provide a
better rationale for salvaging, which eventually leads to the
preservation of abandoned property from the unavoidable
harmful effects of environmental factors and degradation
in the sea.148 Moreover, the actual importance and worth of
an abandoned archaeological property cannot be estimated
unless it is recovered properly and added into the category of
cultural property after verification.149 Hence, the salvaging of
abandoned property can prove to be beneficial in preserving
it after it is recovered.
There are two potential outcomes of rewarding the salvors
of UCH. First, salvors tend to put more effort into discovering UCH objects, sites, and vessels, owing to the incentive of
receiving a reward for salvaging a UCH property.150 Adventurers and independent explorers may put their efforts and
money into salvaging UCH, as salvage activities may require
huge financial costs, but the incentive of obtaining a reward
for salvage may urge them to put money into salvage operations.151 Hence, salvaging of UCH property by independent
salvors and adventurists would be a beneficial outcome for
the jurisdictional state authority because state authorities
would not have to spend the high underlying financial costs
to salvage UCH. Even so, a second possible outcome is the
unintentional damage to UCH as a result of poor handling
even by experienced divers.152 Accidental damage to UCH
may reduce its value as well as the states’ interest in its collection, rehabilitation, and preservation.153 Moreover, after their
sale, UCH objects might no longer be so readily available
for research.154 Hence, the salvage law and the law of finds
produce two kinds of externalities for UCH.
To mitigate the negative consequences of finding or salvaging UCH by private entities, further protection to the recov143. Id.
144. Id. (quoting Eke Boesten, Archaeological and/or Historic Valuable
Shipwrecks in International Waters: Public International Law and
What It Offers 62 (2002)).
145. See id.
146. See id. at 870; Forrest, supra note 1, at 311–12.
147. See Forrest, supra note 1, at 312.
148. For instance, Vadi and Frigerio explain that the decay of certain underwater
cultural objects is unavoidable. See Vadi, supra note 79, at 866; Frigerio, supra
note 24, at 217.
149. See Forrest, supra note 1, at 312.
150. See Vadi, supra note 79, at 869.
151. Id.
152. Id.
153. See id. at 869–70.
154. Id.
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ered property can be ensured if competent authorities provide
the finder or salvor with practicable guidelines not only for
recovering the property safely but also for preserving it after
the finder or the relevant owner has won ownership of the
property, as suggested by the convention.155 The law of finds
gives ownership of discovered property to the finder if no original owner of that property files a claim for retaining it.156 So,
the responsibility for preserving such property gets transferred
to the finder where no other entity claims ownership. In the
event of a clash of claims for owning a discovered property, the
admiralty court or relevant authorities may adjudicate on it.157

2.4. The 1970 UNESCO Convention
The UNESCO Convention on the Means of Prohibiting
and Preventing the Illicit Import, Export and Transfer of
Ownership of Cultural Property (“1970 UNESCO Convention”) was ratified in 1970.158 It endorses protection of
entire international cultural heritage from illicit import and
export.159 Because UCH is also a part of international cultural heritage,160 this convention indirectly offers protection
to UCH.161 Furthermore, Article 4 of this convention obliges
state parties to protect all cultural property within their territory, which also includes the cultural property located in
their jurisdictional seas.162
Similar to the UPUCH, the 1970 UNESCO Convention also recommends that state parties establish one or more
national services, which should be assigned responsibilities
such as maintaining a record of cultural properties, establishing institutions for protecting cultural property, and ensuring the preservation of areas of archaeological significance.163
Furthermore, it also makes it obligatory for states to issue
certificates for any cultural property that is officially required
to be exported to another state.164
The 1970 UNESCO Convention specifically regulates
cultural property that is either stolen or illicitly exported from
a state’s territory.165 The convention endorses additional protection for UCH by prohibiting its illicit seizure and trade.
If stolen cultural property of a state is found in another, the
state in possession must take necessary measures to recover
and return it.166
155. See Maes & Derudder, supra note 74, at 51.
156. See id.; see also Richman & Forsyth, supra note 6, at 121.
157. For some historic cases entailing the clash of claims over the ownership of a
discovered cultural property, see Varmer, supra note 13, at 275; see also Frigerio,
supra note 24, at 92.
158. See Convention on the Means of Prohibiting and Preventing Illicit Import,
Export, and Transfer of Ownership of Cultural Property, Nov. 14, 1970, 8233
U.N.T.S. 231 [hereinafter 1970 UNESCO Convention].
159. Id. art. 2.
160. Cf. Forrest, supra note 1, at 351. See also Blake, supra note 5, at 97.
161. See generally UNESCO, UNESCO Culture for Development Indicators:
Methodology Manual 132 (2014).
162. See 1970 UNESCO Convention, supra note 158, art. 4(b).
163. See id. art. 5.
164. See id. art. 6.
165. See Evelien Campfens, Alternative Dispute Resolution in Restitution Claims and
the Binding Expert Opinion Procedure of the Dutch Restitutions Committee, in
Art, Cultural Heritage and the Market: Ethical and Legal Issues 67
(Valentina Vadi & Hildegard E. G. S. Schneider, eds., 2014).
166. See 1970 UNESCO Convention, supra note 158, art. 7(b)(ii).
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These provisions urge states to prevent museums and
other institutions from acquiring an illegally imported UCH
property.167 They also urge the states to restrict the movement
of illegally removed cultural property.168

Section 3: Evaluating the Effectiveness of
Contemporary Methods for the Protection
of UCH
This Section will discuss successful methods including
underwater archaeological parks, underwater museums,
restricted access sites, and reburial sites.

3.1. Underwater Archaeological Parks
The establishment of underwater archaeological parks169 is an
effective method of protecting UCH from potential threats.170
These are sites constructed underwater to keep underwater
cultural property safe.171 They are established and utilized for
the management of diverse underwater cultural properties—
sunken sites, shipwrecks, ports, etc.—located not only in the
seas, but also in lakes and rivers172
There are two main categories of underwater archaeological parks: those open to the public, and those that require
visitors to obtain a license or permit, and for a guide to
accompany them.173 Because the public can visit these parks
either on their own or with a permit, the parks are making a
significant contribution toward creating public awareness of
the need to protect UCH.174
Furthermore, archaeological parks are proving to be effective and successful methods of managing UCH and are paving the way toward achieving the goals in the CPUCH.175
For instance, archaeological parks consider the protection
of UCH in situ as a priority, apply protection to UCH for
future generations, and disseminate awareness of the significance of preserving UCH.176 All of these aspects are essential
goals set down by the CPUCH.177
In addition to realizing the CPUCH’s goals, the underwater archaeological parks are also proving to be beneficial
in many other respects.178 For instance, they provide opportunities to archaeological researchers to study the UCH
properties managed by these parks.179 The research can
provide valuable information regarding the origin of UCH
167. See id. art. 10.
168. Anne Fahy, Collections Management 87 (2005).
169. Underwater archaeological parks are also referred to as “underwater archaeological trails”, “underwater archaeological sanctuaries”, and “underwater archaeological preserves.” See Frigerio, supra note 24, at 247.
170. See K. O’Brien et al., Nordic Blue Parks 20 (2011).
171. Id.
172. See Frigerio, supra note 24, at 248.
173. Id. at 247 n.644.
174. See O’Brien et al., supra note 170, at 19–20.
175. Frigerio, supra note 24, at 263.
176. Id. at 264.
177. See UNESCO Convention, supra note 1, pmbl. See also Maes & Derudder,
supra note 74, at 77.
178. See Frigerio, supra note 24, at 264.
179. A restricted direct public access ensures protection for such sites. Moreover,
such sites can also be used for educational and promotional purposes. See id.
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as well as the cultural, artistic, and historical significance of
the people who cast them off.180 Moreover, such parks are
always open to recreational divers, providing divers with
an opportunity to explore the parks without causing any
damage to them.181 In addition, the public can access such
parks by diving or watching videos.182 Some underwater
archaeological parks also contain dry areas where underwater cultural objects can be seen through glass-bottomed
floors constructed there.183
Some examples of major underwater archaeological parks
are the Florida Underwater Archaeological Preserves in the
United States (also known as the “Museum in the Sea”),
the Underwater Archaeological Park in Italy, the Victorian
Underwater Shipwreck Discovery Trail in Australia, and the
Underwater Museum in Croatia.184

3.2. Underwater Museums
The establishment of underwater museums can be an appealing technique for protecting and managing semimovable or
immovable UCH property located in the coastal areas.185
These museums are, in fact, constructions that map the
sunken UCH site on land.186 They provide a direct display of
the UCH site to the public.187 Of these museums, as of 2018
The Baiheliang Underwater Museum in China is currently
the only underwater museum open to the public.188 This will
hopefully change as UNESCO and the Egyptian authorities are constructing an underwater museum for the sunken
ancient royal quarters of Alexandria.189
Not much research has been conducted on the relationship
between underwater museums and the objectives of UCH
preservation.190 Furthermore, their construction is expensive.
States have so far given little attention to using this method to
manage UCH despite its effectiveness.191 The construction of
an underwater museum has both pros and cons.192 For instance,
once the plans to construction such a museum are realized, the
relevant UCH site or property becomes completely safe from
all kinds of threats generated by human activities, including
180. See Vallega, supra note 39, at 110.
181. See Richard A. Gould, Archaeology and the Social History of Ships 27
(2011).
182. See O’Brien et al., supra note 170, at 20.
183. Id.
184. See Frigerio, supra note 24, at 248.
185. Id. at 233.
186. Id.
187. Id.
188. For details about Baiheliang Museum, see Barbara Egger et al., Manual
for Activities Directed at Underwater Cultural Heritage: Guidelines
to the Annex of the UNESCO 2001 Convention 51 (2013). See also Jesse
Watson & Kim Hunter Gordon, Chongqing & The Three Gorges 143
(2012).
189. See Frigerio, supra note 24, at 233. For more details about this Underwater
Museum, see Michelle Z. Donahue, An Underwater Museum in Egypt Could
Bring Thousands of Sunken Relics Into View, Smithsonian, (Dec. 29, 2015),
https://www.smithsonianmag.com/innovation/underwater-museum-egyptcould-bring-thousands-sunken-relics-into-view-180957645/ [https://perma.
cc/Z94M-NV9B].
190. Frigerio has provided quite a good analysis of different aspects related to the
establishment of underwater museums. However, the analysis by other scholars
is lacking in this regard. See Frigerio, supra note 24, at 233.
191. Id. at 244.
192. Id. at 245.
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diving, mining, exploring minerals, etc.193At the same time, it
is quite challenging to protect the relevant UCH site or property during the construction of such a museum.194 Moreover,
it offers protection only to those UCH sites that are near, or
preferably adjacent, to coastal areas.195 Consequently, there
is no protection or management offered for UCH property
located away from the coast.
The construction of underwater museums appears to be
a balancing exercise. A museum offers benefits in that it can
offer full protection to a UCH site once it is constructed;
however, site construction is expensive.196 Shipwreck surveys,
construction materials, and excavation drive costs high.197 A
museum with walls, windows, or floors made of glass would
entice the public to visit such places.198 Conversely, a serious
challenge is also linked to such construction: it must have
the capacity to face and resist strong tidal waves and consequent motional currents and jerks produced by the waves in
coastal areas.199 Public safety is another challenge. The risks
posed by earthquakes, tsunamis, or strong tidal waves must
be addressed.200
Owing to the high costs and risks associated with construction of underwater museums, they should only be constructed to protect UCH that is of “outstanding international
value.”201 Otherwise, such a method of UCH management
and preservation is too costly.202

3.3. Sites With Restricted Access
In some methods of managing UCH, public access to UCH
is restricted for the purpose of preserving it.203 Such restriction is adopted for UCH sites or objects that require intensive
care and protection, or where exposure could result in harm
to the cultural property or visitors.204 The severity and level of
the restrictions imposed on such sites depends upon the sensitivity of the particular underwater cultural property,205 and
may not be the same at all restricted UCH sites.206 Relevant
state authorities monitor these sites to observe whether there
has been any unusual activity or changes in the underwater
193. Id.
194. Id.
195. Id. at 246.
196. Id. at 244–45.
197. See Michael Flecker, Wrecked Twice: Shipwrecks as a Cultural Resource in Southeast Asia, in Rethinking Cultural Resource Management in Southeast
Asia: Preservation, Development, and Neglect 15, 32 (John N. Miksic,
Geok Yian Goh & Sue O’Connor eds., 2011).
198. See Eusebio Dizon et al., Manual for Activities directed at Underwater Cultural Heritage: Guidelines to the Annex of the UNESCO
2001 Convention 51 (Thijs Maarleveld et al. eds., 2013) (demonstrating the
imagery of the Baiheliang Museum and its structuring including the glass walls
or windows through which the people can view the underwater archaeological
objects located there).
199. Frigerio, supra note 24, at 246.
200. Id.
201. See id. at 246–47.
202. See id. at 245.
203. For some of the justifications for restricting cultural sites, see U.N. Educ.,
Sci. & Cultural Org., Manual for Activities Directed at Underwater
Cultural Heritage: Guidelines to the Annex of the UNESCO 2001
Convention 52 (2016) [hereinafter UNESCO Manual].
204. Id.
205. See Frigerio, supra note 24, at 269.
206. Id.
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environment that may cause harm.207 Such UCH sites are
located in Australia, the United Kingdom, Sweden, and the
United States to protect certain UCH objects.208
The public is not allowed to visit restricted sites.209 Once
such sites reach a stable condition and it is no longer risky for
them to be open for public access, attention should be given
to managing such sites as archaeological parks,210 where entry
is granted to the public to access and visit such sites either
gratuitously or with a permit.

3.4. Reburial or Covering Sites
Reburial or covering of sites aims to control the degradation
process that harms UCH objects or sites.211 This method is
used when a UCH site has already been hit by a severe storm
or natural disaster (or any other activity that has degraded
it), and where it becomes highly unlikely that degradation
could be prevented, or when there is no possibility of complete recovery of a UCH site or object.212 This method may
involve the use sandbags and geotextiles to create covering
or reburial sites.213 The United Kingdom, the Netherlands,
Greece, and Spain have used this method to preserve precious and fragile UCH that has degraded to some extent.214
It is quite cost-effective215 and flexible,216 which has made it a
popular preservation method.217 Implementing this can protect UCH sites or objects located in cold or hot waters or in
the sandy or rocky depths of the sea by adopting different
reburial techniques.218 Still, one prominent drawback is that
it limits public access.219
Consistent and proper monitoring is the key to the success and effectiveness of reburial and covering of sites.220
This is accomplished by evaluating the changes in the sites’
attributes to check whether further degradation is taking
place and, if so, what precautionary measures should be
adopted.221 The response also considers whether interventions risk further spoiling of UCH property or other collateral consequences.222 Additionally, the effectiveness and
success of the adopted measures are also evaluated to determine whether the degradation has been paused or slowed
down.223 This technique thus involves a long-term, consistent assessment of the measures taken to control the degradation of UCH.
207. See id. at 281.
208. Id. at 269.
209. See Egger et al., supra note 188, at 52.
210. See Frigerio, supra note 24, at 281.
211. Id. at 282.
212. Id.
213. Id. at 283.
214. Id.
215. Peter Veth et al., The Australian Historic Shipwreck Protection
Project 7 (2017).
216. Frigerio, supra note 24, at 292.
217. Id. at 290.
218. Id. at 292.
219. Id. at 293.
220. Id. at 292.
221. Id.
222. Id.
223. Id.
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The different methods used for the protection of UCH
property have different pros and cons. For example, the construction of underwater museums and archaeological parks
are costly.224 By comparison, reburial sites are cost-effective
and flexible.225 Nonetheless, different countries are utilizing
all of these methods. Some methods like underwater archaeological parks and underwater museums also facilitate public
access to UCH, which eventually promotes awareness and
education among the public of the importance of protecting UCH.226 Raising public awareness is essential to protect
UCH from different human activities, such as salvaging.227

Section 4: Gaps and Challenges in Protecting
Underwater Cultural Heritage
Despite the methods listed above for protecting UCH and
the legal provisions in the UPUCH, the 1970 UNESCO
Convention, and the 1982 Law of the Sea Convention, there
are several gaps in both the legal framework and the practical
efforts adopted for UCH protection.

4.1. The Gaps and Conflicts in the Provisions of the
1982 Law of the Sea Convention
Articles 149 and 303 of the Law of the Sea Convention are
considered to address UCH.228 These two Articles, however,
do not define the precise measures that can be adopted. The
language of Article 303 has resulted in uncertainty as to its
application.229 For instance, while UNCLOS requires all
states to protect UCH,230 states can only take strict measures
to protect UCH in contiguous zones, where they enjoy jurisdiction.231 Article 303 does not mention anything about the
scope of the duty that it imposes on states to protect UCH,
and we can only infer that such a duty is limited to states’
contiguous zones.232 A question then arises as to treatment of
UCH located beyond the contiguous zones. Article 303 does
not help—it does not clarify how states can protect UCH
on the high seas or in the twenty four nautical mile area.233
Article 149 attempts to cover this gap by recommending
224. See id. at 245.
225. See Veth et al., supra note 215. See also Frigerio, supra note 24, at 292.
226. See O’Brien et al., supra note 170, at 20.
227. The need to create public awareness regarding the importance of underwater
cultural heritage is also evaluated in Article 20 of the 2001 UNESCO Convention, supra note 1. For details, see Article 20, UNESCO Convention 2001. See
also Maes & Derudder, supra note 74, at 23, 46.
228. Tullio Scovazi, The Merits of the UNESCO Convention on the Protection of the
Underwater Cultural Heritage, in Cultural Heritage, Cultural Rights,
Cultural Diversity: New Developments in International Law 270 (Silvia Borelli & Federico Lenzerini eds., 2012).
229. See Sarah Dromgoole, Underwater Cultural Heritage and International Law 34 (2013).
230. See Vigni, supra note 73, at 134.
231. Anastasia Strati, Maria Gavouneli, & Nikolaos St Skourtos, Unresolved Issues and New Challenges to the Law of the Sea: Time Before
and Time After 36 (2006).
232. This is because Article 303, paragraph 2, recommends that states perform strict
measures in their coastal areas. See UNCLOS, supra note 2, art. 303(2).
233. Article 303 lacks applicability in the high seas. See Maes & Derudder, supra
note 74, at 12. In particular, paragraph 2 of Article 303 cannot be applied to
the high seas or in areas beyond jurisdiction. See Forrest, supra note 1, at 325.
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that state parties protect UCH in the area,234 but it does not
enunciate any practical framework through which states can
protect UCH beyond their national jurisdiction, which creates uncertainty about its application.235 This appears to be a
significant gap in the UNCLOS regulations regarding protecting UCH.
Furthermore, paragraph 3 of Article 303 of UNCLOS
directs that the salvage law, admiralty law, and other relevant laws remain unaffected by the implementation of this
Article.236 This implies that the salvor does not need state
permission to conduct salvage activities—a fundamental
principle of the salvage law.237 This implication directly
contradicts paragraph 2 of Article 303 of UNCLOS, which
provides that the salvor or any explorer must obtain prior
permission from the relevant authorities of the coastal state
for salvage or exploration activities in its seas.238 This contradiction thus extends the ambiguity associated with the
implementation of the rules provided by UNCLOS for protecting UCH.239

4.2. The Gaps in the 2001 UNESCO Convention on
the Protection of UCH
The number of state parties that have ratified the UPUCH
is very small, which means that only a few states follow its
rules and obligations.240 This is alarming because the states
that have not yet ratified this convention are not bound
to follow its rules for the protection of Underwater Cultural Heritage in the Exclusive Economic Zone (“EEZ”)
or in the twenty-four nautical mile area. Consequently,
such states cannot be held accountable for any harm their
actions cause to UCH because they are not following the
rules of the CPUCH, which is the only set of instruments
solely aimed at the protection of UCH.241 The recent technological advancements that allow divers and independent
explorers to reach the deepest parts of the seas have also
increased the chances of the looting of UCH.242 This risk is
particularly strong if states have not ratified the legal framework of the UPUCH and are instead conducting activities
such activities as deep-sea mining or mineral exploration
that threaten UCH.243
One potential reason why the CPUCH has only been
ratified by a small number of states is that it contains controversial provisions that are not readily accepted.244 For
instance, it adopts an idealistic approach to protecting
UCH, as it limits salvage actions to a minimum and even

234. See Maes & Derudder, supra note 74, at 12.
235. See Forrest, supra note 1, at 328.
236. See id.; see also Maes & Derudder, supra note 74, at 16.
237. See Forrest, supra note 1, at 328.
238. Id.
239. See id.
240. See Vigni, supra note 73, at 142.
241. Id. at 135
242. See Frigerio, supra note 24, at 31; see also Dromgoole, supra note 52, at 109.
243. Continuation of these activities near the area where UCH is located can cause
harms to UCH. See Forrest, supra note 1, at 287.
244. See Frigerio, supra note 24, at 116 & 131.
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discourages them.245 States find this approach impractical.246 This also creates contradiction in the scope of the
CPUCH, which specifically mentions that the purpose of
the convention is to protect UCH for the collective benefit
of mankind.247 UCH located in the seas, however, cannot
be protected from decay unless it is salvaged and rescued
carefully and in a timely manner.248

4.3. Conflict Between the Law of Salvage and
the UPUCH
There is a conflict between the law of salvage and the
UPUCH. Salvage law favors the idea that salvors do not
require any prior permission for salvage activities, and maintains that salvors should be rewarded for the property they
salvage.249 By contrast, the UPUCH applies a limit to salvage
activities and does not grant ownership of the salvaged objects
to salvors.250 For this reason, many of the states that have
endorsed the 1989 Law of Salvage Convention have not ratified the UPUCH.251 Only seventeen states have ratified both
conventions, which is an indication of the conflict between
the two.252 Other states that have not ratified the UPUCH
are hesitant to do so because of the UPUCH’s treatment of
salvage law or because of the UPUCH’s ambiguities.253 Most
states also have reservations regarding Article 30(1)(d) of the
1989 International Convention on Salvage, which gives permission to states to exclude the application of the salvage
law for prehistoric and cultural property found at sea, meaning that such states are not willing to exclude or neglect the
application of salvage law.254 Furthermore, most states with
a federal system of government (e.g., Australia and Canada)
are reluctant to accept the UPUCH despite praising its provisions.255 Federal states face challenges in implementing legislation in accordance with the provisions of the UPUCH;
nonetheless, these states have accepted the law of salvage.256
More than fifty percent of states that have ratified the
1989 International Convention on Salvage have either
expressed their reservations to Article 30(1)(d) of this convention or have not accepted the UPUCH.257 This suggests
that the 1989 Convention on Salvage Law and the UPUCH
oppose each other in terms of their applicability and governance of salvage activities related to UCH.258 The former
aims to protect the interests of the salvors and considers
245. See, e.g., id. at 115–17.
246. See id. at 166–67.
247. See UNESCO Convention, supra note 1, pmbl.
248. Cf. Frigerio, supra note 24, at 216–17.
249. See Forrest, supra note 1, at 325. See also Maes & Derudder, supra note 74,
at 16, 52; Vadi, supra note 79, at 867.
250. Salvage law aims to protect UCH for public interests rather than giving ownership of UCH to the salvor. See Frigerio, supra note 24, at 181.
251. For a detailed account of the states that have ratified the Salvage Law Convention but not the 2001 UNESCO Convention, see Frigerio, supra note 24, at
178–80.
252. See Frigerio, supra note 24, at 179.
253. See id. at 178–81.
254. See id. at 180.
255. Id.
256. Id.
257. See id.
258. See id. at 181.
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UCH a commercial entity,259 while the latter prohibits the
commercialization of UCH.260 This could explain why most
states have ratified one, but not both, of these two conventions. This further indicates that there is no adhesion and
uniformity in international customary law principles in relation to salvage activities at sea.261

4.4. No Protection to UCH Offered by the
Law of Salvage, the Law of Finds, or
Admiralty Law
The framework necessary to protect UCH is absent in the
law of salvage, admiralty law, and the law of finds. A major
drawback of relying on salvage law to protect UCH is that
salvage law provides no rule regarding the preservation of
discovered property.262 Salvage law only provides regulations
for the recovery and retrieval of UCH.263 This lack of protection is also evident in international maritime law, where
salvage law has its roots.264 Admiralty law was meant only to
deal with commercial trade of UCH, which was historically
carried out by private merchants.265 Similarly, the law of finds
gives ownership of UCH property to the finder and does not
establish any framework or principles for protecting discovered UCH property.266

4.5. The Gaps Related to the 1972 UNESCO
Convention (World Heritage Convention)
in Protecting UCH
The UNESCO Convention Concerning the Protection
of the World Cultural and Natural Heritage, also called
World Heritage Convention,267 was held in 1972.268 This
convention offers protection to international cultural
heritage property located on land and at sea,269 including
underwater cultural property.270 However, the Convention
recognizes three types of heritage objects as cultural heritage—buildings, sites, and monuments—all of which are
immovable.271 Thus, it excludes shipwrecks, which that are
movable272 and are, in fact, the most prominent type of
UCH property.273
259. Id.
260. See Vadi, supra note 79, at 864.
261. See Frigerio, supra note 24, at 181.
262. Strati, supra note 48, at 45. See also Dromgoole, supra note 6, at 124.
263. See Strati, supra note 48, at 45.
264. Id.
265. See Vadi, supra note 79, at 869.
266. Strati indicates that the application of Law of Finds can invite piracy and lawlessness at sea, which would imply the non-preservation of UCH. Strati, supra
note 48, at 45.
267. Protection of Intellectual, Biological and Cultural Property in
Papua New Guinea 92 (Kathy Whimp & Mark Busse eds., 2013).
268. See Sophia Labadi, UNESCO, Cultural Heritage, and Outstanding
Universal Value: Value-Based Analyses of the World Heritage and Intangible Cultural Heritage Conventions 27 (2013)
269. Vigni, supra note 73, at 135.
270. Forrest, supra note 1, at 351. See also Blake, supra note 5, at 97.
271. Maes & Derudder, supra note 74, at 58.
272. See also Dromgoole, supra note 6, at 157.
273. See Forrest, supra note 1, at 287.
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The exclusion of shipwrecks indicates a contradiction in
the scope of the World Heritage Convention. On the one
hand, it claims to offer protection to the entire international
cultural heritage274; on the other hand, it excludes an important element—shipwrecks—from the list of those cultural
properties eligible for its protection.275 It should have offered
protection to all UCH objects and sites without discriminating between movable and immovable cultural properties.276
This gap has to be filled by UNESCO in elaborating the
scope of the World Heritage Convention.
These gaps in UNCLOS, the UPUCH, the World Heritage Convention, and the Salvage Law Convention should
be dealt with effectively by UNESCO and the international
community. Resolving gaps and ambiguities in the UPUCH
can encourage more states to ratify it.277

Conclusion
Underwater cultural heritage faces constant threats from
both human activity and natural processes. Although several international agreements focus on UCH or implicate
its protection, several of these agreements contain conflicting provisions that prevent a comprehensive international
system of UCH protection from taking form. To effectively
preserve UCH for the edification and appreciation of future
generations, the international community, including bodies like UNESCO, need to reconcile these agreements and
adopt changes that can achieve international consensus. This
reconciliation would greatly enhance the formal protections
that UCH clearly deserves and would dramatically improve
states’ ability to implement effective, successful UCH preservation schemes.
UCH is facing numerous threats from several human
activities, such as deep-sea mining, diving, and pipelining.278 It is essential to address these threats before they can
damage UCH.279 It is also essential to consider the costs in
determining whether different methods of UCH protection is feasible.280 Certain methods of preserving UCH sites
(for instance, the construction of underwater museums) are
quite costly.281 That is why there is only a single underwater
museum functional in the world at present.282 No other state
has adopted this method of preserving UCH because of high
construction costs.283

274. See Vigni, supra note 73, at 135.
275. Richman & Forsyth, supra note 6, at 156. See also Dromgoole, supra note 6,
at 157.
276. See Forrest, supra note 1, at 287.
277. See Vigni, supra note 73, at 142.
278. See Garabello & Scovazzi, supra note 4, at 100. See also Dromgoole, supra
note 52, at 109; Chechi, supra note 14, at 110; Forrest, supra note 1, at 287.
279. Frigerio, supra note 24, at 34.
280. For performing any activity on the underwater cultural heritage, certain conditions and factors must be considered for making the activity as feasible and
favorable for UCH. In this regard, Frigerio provides some suggestions for any
activity or project initiated at a UCH site or object. Id. at 152.
281. Id. at 245.
282. Id. at 247.
283. Id.
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UCH is an important part of international cultural heritage.284 International law has realized this importance and
has provided valuable contributions in the form of legal provisions, rules, and principles for protecting UCH.285 In this
regard, an important suggestion provided by the UPUCH is
the establishment of competent authorities.286 Article 22 of
this convention recommends that all state parties establish
competent authorities to monitor UCH where appropriate as
well as performing necessary measures to counter the threats
to UCH.287 If every coastal state invests in its competent
authorities and the relevant officials are actually competent
in preserving UCH, then UCH would receive sustainable
protection in every state’s contiguous zone.288
However, international law still lacks clarity in its protection of UCH at sea.289 This ambiguity extends to the contiguous zones of states when the law of salvage is applied in
the contiguous zones.290 The law of salvage has as a core principle that the salvor of a UCH property should be given some
reward for the UCH property salvaged.291 Moreover, the salvor need not necessarily have the permission of the coastal
state for the salvage activities.292 Article 303(3) of UNCLOS
also states that the law of salvage must remain unaffected
by any activity preserving UCH.293 However, Article 303(2)
makes it mandatory that states control every activity in their
contiguous zones, including salvage activities.294 Under this
provision, every activity in the contiguous zone requires the
prior permission and approval of the jurisdictional coastal
state.295 This implication is directly contrary to Article 303(3)
of UNCLOS.296 Such ambiguity should be tackled by international legal experts to provide a harmonious framework for
the protection of UCH.
Furthermore, other international conventions, such as the
World Heritage Convention, should also include provisions
related to preserving UCH. The World Heritage Convention sets out provisions for protecting the entire international cultural heritage,297 but it excludes movable objects,
284. Blake, supra note 5, at 97. See also Brigitta Hauser-Schäublin & Lyndel V.
Prott, Cultural Property and Contested Ownership: The Trafficking
of Artefacts and the Quest for Restitution 85 (2016); Varinlioglu,
supra note 16, at 18.
285. See Garabello & Scovazzi, supra note 4, at 210–12. See also Forrest, supra
note 1, at 351.
286. See UNESCO Convention, supra note 1, art. 22(1).
287. Id.
288. The 2001 UNESCO Convention has also provided the rules for the competent
authorities through which they can protect the underwater cultural heritage.
For instance, see UNESCO Convention, supra note 1, annex r. 9, 10.
289. Ambiguity lies in Article 303 of UNCLOS as well as in the 2001 UNESCO
Convention. See Forrest, supra note 1, at 328. See also Vadi, supra note 79, at
865.
290. See Forrest, supra note 1, at 328.
291. See Strati, supra note 48, at 45.
292. See Forrest, supra note 1, at 328.
293. Id.
294. Id. See also, Vigni, supra note 73, at 134.
295. See Forrest, supra note 1, at 328.
296. Id.
297. See Vigni, supra note 73, at 135. See also Convention Concerning the Protection of the World Cultural and Natural Heritage, pmbl., Nov. 16, 1972, 1037
U.N.T.S. 151 (“We, the members of the World Heritage Committee, recognize the universality of the 1972 Convention concerning the Protection of the
World Cultural and Natural Heritage and the consequent need to ensure that
it applies to heritage in all its diversity”).
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including shipwrecks.298 This aspect should be dealt with by
UNESCO as the World Heritage Convention presented it.
As UNESCO has provided protection to shipwrecks and
movable archaeological property in the UPUCH,299 it should

298. See Dromgoole, supra note 6, at 157.
299. See Forrest, supra note 1, at 287.
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also give attention to adding relevant clauses for protecting
shipwrecks and movable archaeological objects to the World
Heritage Convention. This would lead to additional protection for UCH.

The Standing of Nature:
The Delineated Natural
Ecosystem Proxy
Stacy Jane Schaefer*
I.

Introduction
Man’s attitude toward nature is today critically important simply because we have now acquired a fateful power to alter and
destroy nature. But man is a part of nature, and his war against
nature is inevitably a war against himself. . . .
[W]e are challenged as mankind has never been challenged
before to prove our maturity and our mastery, not of nature,
but of ourselves.1

Rachel Carson made this observation more than fifty years
ago, and the intervening decades have borne out her conclusion. Our attitude toward nature, and the refusal of the
legal system to acknowledge nature’s legal standing, have
resulted in legally authorized environmental destruction
that has accumulated and accelerated to such an extent
that it presents an existential threat to nature and therefore
humanity.
* After earning her J.D. from the George Washington University Law
School in 1994, the author served as a judicial clerk for the Honorable
Joel F. Dubina, United States Court of Appeals for the Eleventh
Circuit. She spent the first decade of her career representing corporations
as a litigation attorney with the Washington, D.C.-based law firm of
Arnold & Porter. Ms. Schaefer now serves as the Associate Director
of Land Conservation at the Maryland Department of Natural
Resources, where she works alongside scientists from government and
nongovernmental organizations to identify and conserve ecologically
significant lands. The views expressed in this Article are solely those of
the author and do not reflect policies or positions of the Department of
Natural Resources or the State of Maryland. The author would like to
thank Margaret Clune Giblin, Christina Harrington, Linda Sheehan,
Jonathan A. McKnight, and Wendy Ruth Walker for sharing their
knowledge and for their encouragement and honesty while reviewing
early drafts. The author also would like to thank the thorough and
professional work of the Editors of JEEL. Finally, the author wishes
to thank her husband and son, Alex and Morgan Schaefer, for their
unwavering support and our countless conversations and debates about
how nature might be recognized in the law.
1.
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CBS Reports: The Silent Spring of Rachel Carson (CBS television broadcast Apr.
3, 1963).

Our laws support corporate rights to exist and thrive economically. That seems logical in capitalist societies, as large
fortunes can ride on corporate well-being. Corporations,
however, are not connected to the natural world in the way
humans are. Humans breathe air, drink water and need food
to survive. In the face of modern society’s attempt to use
science to detach itself from nature, science has repeatedly
shown that we are inextricably connected to the environment
just like any other living thing.2
United States jurisprudence does not yet reflect this connection; there is no legal analog to corporate rights that establishes nature’s right to exist, thrive and defend itself from
harm. A lawyer cannot directly represent nature to protect it.
Although the Supreme Court’s standing doctrine recognizes
a corporation as a “juristic person,”3 it does not recognize
nature in the same way. In fact, injury to the environment
is not relevant in determining whether a person seeking to
protect the environment has standing in an environmental
protection case.4
“Why shouldn’t nature have the same legal standing as the companies seeking to exploit it?” 5

2.
3.

4.

5.

See generally Neil A. Campbell et al., Biology (11th ed. 2016).
See Hope M. Babcock, A Brook With Legal Rights: The Rights of Nature in
Court, 43 Ecology L.Q. 1, 34 (2016), http://scholarship.law.berkeley.edu/
elq/vol43/iss1/1 (“Corporations have particularly found the courthouse doors
open to them. This trend began in 1819 when the Marshall Court authorized
the Trustees of Dartmouth College to bring suit . . . [and] continues to the
present in the form of the Roberts Court’s extension of the First Amendment
to businesses in cases such as Citizens United v. Federal Communications
Commission and Burwell v. Hobby Lobby Stores.”).
See Friends of the Earth, Inc. v. Laidlaw Envtl. Servs. (TOC), Inc., 528 U.S.
167, 181 (2000) (“The relevant showing for purposes of Article III standing
. . . is not injury to the environment but injury to the plaintiff.”); see Babcock,
supra note 3, at 18 (“It is important to give nature the independent legal right
to go to court to protect itself from harm because the current system will not
allow others to intervene on nature’s behalf.”).
See Andre Dao, What if Trees Could Sue?, New Philosopher, Nov. 2016, at 66.
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This question is not new.6 The concept of nature having
rights has its roots in indigenous cultures7 and has gained
traction in some legal systems.8 There remains a perception
however, that recognizing nature as a “juristic person” is
bridge too far in the context of the U.S. legal system.9
This Article submits that such recognition is entirely manageable and offers a mechanism through which recognition
of nature’s legal personhood can conform to established legal
doctrines without offending notions of judicial economy or
the political question doctrine.10 Identification and delin6.

See, e.g., Sierra Club v. Morton, 405 U.S. 727, 741–45 (1972) (Douglas
J., dissenting). See infra Part IV; Pa. Gen. Energy Co. v. Grant Twp., 658
Fed. Appx. 37, 38 n.2 (3d Cir. July 27, 2016) (questioning but not ruling
on whether an ecosystem is a proper party); The Colo. River Ecosystem v.
Colorado, No. 17-02316 (D. Colo. filed Sept. 26, 2017). see also Cormac
Cullinan, Wild Law (2011); Babcock, supra note 3, at 2–3; Christopher D.
Stone, Should Trees Have Standing?—Toward Legal Rights for Natural Objects,
45 S. Cal. L. Rev. 450 (1972); Australian Earth Laws Alliance and
Austrian Centre for the Rights of Nature, https://www.earthlaws.org.
au [https://perma.cc/2NZ6-UBPV]; Global Alliance for the Rights of
Nature, http://therightsofnature.org [https://perma.cc/2JK7-UEWQ]; Linda
Sheehan, “Earth Jujitsu”—Escaping the Climate Chokehold by Adapting to
Nature’s Rights, Presentation at TEDxMarin (2013), http://www.tedxmarin.
org/2013-speakers/linda-sheehan
[https://perma.cc/WB7R-VLZY];
see
generally Earth Law Ctr., https://www.earthlawcenter.org/mission [https://
perma.cc/VW2H-RMD7] (“[W]orks to transform the law to recognize and
protect nature’s inherent rights to exist, thrive and evolve”).
7. See, e.g., Enrique Salmón, Kincentric Ecology: Indigenous Perceptions of
the Human-Nature Relationship, 10(5) Ecological Applications 1327,
1327–29 (2000) https://www.fws.gov/nativeamerican/pdf/tek-salmon-2000.
pdf [https://perma.cc/CE6J-8RWP]; see also Australian Indigenous Cultural
Heritage, Australian Government, http://www.australia.gov.au/aboutaustralia/australian-story/austn-indigenous-cultural-heritage [https://perma.
cc/S6VK-F4B3].
8. In 2017, four rivers were granted legal personhood status: the Whanganui
River in New Zealand, the Ganges and Yamuna Rivers in India, and the
Atrato River in Colombia. See Colin Dwyer, A New Zealand River Now Has
the Legal Rights of A Human, NPR: The Two-Way (Mar. 16, 2017 6:09 PM),
http://www.npr.org/sections/thetwo-way/2017/03/16/520414763/a-newzealand-river-now-has-the-legal-rights-of-a-human [https://perma.cc/T6X4YEDD]; Jason Daley, India’s Ganges and Yamuna Rivers Are Given the Rights
of People, Smithsonian (Mar. 23, 2017), http://www.smithsonianmag.com/
smart-news/ganges-and-yamuna-rivers-given-rights-people-india
[https://
perma.cc/NL6Z-25NY]; see also Constitución Política del Estado
Plurinacional de Bolivia [Constitution], 2009, art. 33-34 (Bol.), https://
www.constituteproject.org/constitution/Bolivia_2009.pdf [https://perma.cc/
LGB4-6ZFN]; Constitución del Ecuador [Constitution], Sept. 2008,
arts. 71-73 (Ecuador), https://therightsofnature.org/wp-content/uploads/
pdfs/Rights-for-Nature-Articles-in-Ecuadors-Constitution.pdf [https://perma.
cc/P8BR-JP98]; Law of Mother Earth and Integral Development for Living
Well (Law 300/2012) (Bol.), http://www.lse.ac.uk/GranthamInstitute/law/
the-mother-earth-law-and-integral-development-to-live-well-law-no-300/
[https://perma.cc/GHT6-X4VM]; Law of the Rights of Mother Earth (Law
071/2010) (Bol.), http://www.worldfuturefund.org/Projects/Indicators/
motherearthbolivia.html [https://perma.cc/YN3R-DHUA]; Santa Monica,
Cal., Pub. Welfare Ordinances art. 4, ch. 4.75 (2013); Pittsburgh, Pa.
Code of Ordinances tit. 6, art. 1, § 618 (2010) (the “Marcellus Shale
Natural Gas Drilling Ordinance”).
9. See, e.g., Pa. Gen. Energy Co. v. Grant Twp., 658 Fed. Appx. 37, 38 n.2 (3d
Cir. 2016) (“we are not convinced that the Little Mahoning Watershed is a
proper party under Fed. R. Civ. P. 17. . . . But because this particular issue was
not pursued on appeal, and given the nonprecedential nature of this opinion,
we make no specific holding on the question.”).
10. As discussed more fully later in this article, see infra Part IV, the DNE proxy
mechanism is intentionally tailored to provide “judicially discoverable and
manageable standards for resolving” an environmental protection controversy.
Baker v. Carr, 269 U.S. 186, 217 (1962). Moreover, there is no “textually
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eation of a natural ecosystem facing harm—a Delineated
Natural Ecosystem (“DNE”)—offers a scientifically-based
distinct and definable “juristic person” proxy for nature that
is comparable to the juristic person construct of a corporation. Of course, a natural ecosystem exists in nature and not
the courtroom. But the construct of a DNE—scientists and
attorneys using verifiable scientific methodologies and modern technology to establish the DNE by virtue of the location
and the effects of the underlying allegations of injury—is fit
for the courtroom.
A corporation achieves “legal personhood” via legal forms
and registration fees.11 Nature, on a case-by-case basis, can
achieve “legal personhood” via the identification of the DNE
plaintiff using science-based methods and data. This same
science can identify the injury or threatened injury and the
proximate cause of such injury. As such, the DNE proxy is a
construct that creates a juristic person with functional structure that is both scientifically verifiable and judicially manageable.12 The DNE proxy will be created and exist, like a
corporation, “in contemplation of the law.”13
Use of a DNE proxy for nature will align jurisprudence
with modern science and provide a mechanism to bring balance to the adversarial judicial process. The DNE tool is tailored to the Supreme Court’s standing doctrine because it
allows the party with a “direct stake in the outcome”14 to
stand before the court and defend itself from those who seek
to harm it. From a broader perspective, this mechanism may
enable realization of “productive and enjoyable harmony
between man and his environment.”15
Although using the DNE mechanism to recognize nature’s
“legal personhood” requires only a short analytical step, it

11.

12.

13.
14.
15.

demonstrable constitutional commitment” concerning the recognition of
an entity as a “juristic person.” See Zivotofsy v. Clinton, 566 U.S. 189, 195
(2012). Indeed, as discussed later, see infra Part II, the judicial recognition of
entities as “juristic persons” who have standing to bring a claim has a wellestablished history in Supreme Court precedent.
Trs. of Dartmouth Coll. v. Woodward, 17 U.S. 518, 636 (1819) (“Being the
mere creature of law, [the corporation] possesses only those properties which
the charter of its creation confers upon it, either expressly, or as incidental
to its very existence.”); see, e.g., Del. Code, tit. 8, § 101 (2017), http://
delcode.delaware.gov/title8/c001/sc01/index.shtml [https://perma.cc/65GEMBAZ] (“Any person . . . may incorporate or organize a corporation under
this chapter by filing with the Division of Corporations in the Department
of State a certificate of incorporation. . . . A corporation may be incorporated
or organized under this chapter to conduct or promote any lawful business
or purposes.”); see also Babcock, supra note 3, at 35-36 (reviewing theories of
corporate personhood).
This Article’s proposal therefore offers a rebuttal to arguments made against the
recognition of ecosystem claimants generally. See e.g., Pa. Gen. Energy Co. v.
Grant Twp., 658 Fed. Appx. 37, 38 n.2 (3rd Cir. July 27, 2016) (raising doubts
about whether an ecosystem is a proper party); see also Def. Colorado Mot. to
Dismiss, The Colo. River Ecosystem v. Colorado, No. 17-02316 (D. Colo.
filed Oct. 17, 2017) (arguing that naming the Colorado River as plaintiff was
improper and judicially unmanageable).
See Woodward, 17 U.S. at 636 (“A corporation is an artificial being, invisible,
intangible, and existing only in contemplation of law.”).
See Sierra Club, 405 U.S. at 740 (plaintiff must have a “direct stake” in the
outcome); see also Lujan v. Defs. of Wildlife (“Lujan II”), 504 U.S. 555, 56061 (1992).
See National Environmental Policy Act of 1969, 42 U.S.C. § 4321 (2012).
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also requires a willingness to acknowledge our fundamental
connection to and responsibility for our natural world. Put
another way, it will require us—as Rachel Carson recognized
over 50 years ago—to “prove our maturity and our mastery,
not of nature, but of ourselves.”16

II.

The Standing Doctrine

“Standing” is a constitutional doctrine that determines
whether an aggrieved person is allowed to bring a claim (i.e.
“stand”) before the court. The Constitution does not identify
what requirements must be met to ensure standing; rather,
the Supreme Court has developed the elements of standing over time through its case law. According to the Court,
standing has three elements: first, the plaintiff must have suffered an “injury in fact.” Injury in fact must consist of an
invasion of a legally-protected interest which is (a) concrete
and particularized, and (b) “actual or imminent, not ‘conjectural’ or ‘hypothetical.’”17 The element of “injury in fact” is a
“hard floor of Article III jurisdiction that cannot be removed
by statute.”18 Second, there must be a causal connection
between the injury and the conduct complained of—the
injury has to be fairly traceable to the challenged action of
the defendant, and not the result of the independent action
of some third party not before the court.19 Third, it must be
“likely,” as opposed to merely “speculative,” that the injury
will be “redressed by a favorable decision.”20 The party invoking federal jurisdiction bears the burden of establishing these
elements.
Much like a human plaintiff, an organization has the independent right to seek judicial review to assert its own interests. In determining whether the organization has standing,
the court conducts the same Article III inquiry as in the case
of a human: “has the plaintiff [organization] ‘alleged such a
personal stake in the outcome of the controversy as to warrant [its] invocation of federal-court jurisdiction?”21 Inherent
in the direct organizational standing doctrine is the judicial
recognition of inanimate entities—states, churches, nonprofit organizations, or for-profit corporations—as separate
legal beings.22
The “artificial” or “juristic person” is a well-established
concept in American law. Simply stated, a juristic person
is a non-human entity regarded by law to have the status of personhood.23 As articulated by Chief Justice John
Marshall in 1819, “[a] corporation is an artificial being,
invisible, intangible, and existing only in contemplation
16. Jonathan Norton Leonard, Rachel Carson Dies of Cancer “Silent Spring”
Author Was 56, N.Y. Times (Apr. 15, 1964), http://www.nytimes.com/
books/97/10/05/reviews/carson-obit.html [https://perma.cc/9G9A-DLYK].
17. See Lujan II, 504 U.S. at 560.
18. Summers v. Earth Island Inst., 555 U.S. 488, 497 (2009).
19. Lujan II, 504 U.S. at 560–61.
20. Id. at 561.
21. Havens Realty Corp. v. Coleman, 455 U.S. 363, 378–79 (1982) (quoting
Baker v. Carr, 369 U.S. 186, 204 (1962)).
22. See id. at 379 n.19 (finding that the plaintiff corporation had standing and
stating that “organizations are entitled to sue on their own behalf for injuries
they have sustained”).
23. Juridical Person, Black’s Law Dictionary (10th ed. 2014).
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of law.”24 Legislatively, the United States Code’s Dictionary Act echoes this jurisprudence, stating that “the words
‘person’ and ‘whoever’ include corporations, companies,
associations, firms, partnerships, societies, and joint stock
companies, as well as individuals.”25
This Article advocates application of the Article III standing principles set forth in Sierra Club v. Morton and Lujan v.
Defenders of Wildlife (“Lujan II”) to recognize the plaintiff
that demonstrates redressable “concrete and particularized
injury”26 in environmental protection cases.

III. The Missing Plaintiff
Currently, nature is wholly dependent on local and federal
government agencies (such as the EPA) to promulgate appropriate environmental protection regulations and enforce
these regulations and existing environmental laws.27 If the
agency fails to do so, human plaintiffs or inanimate organizations can attempt to seek the judiciary’s review using common law theories,28 writs,29 or pursuant to specific legislative
authorization.
At the federal level, environmental legislation has authorized ordinary citizens to enforce environmental protection
laws through citizen suits. The Endangered Species Act
(“ESA”), the Clean Air Act (“CAA”), and the Clean Water
Act (“CWA”) all contain citizens’ suit provisions. The ESA
provides:
[A]ny person may commence a civil suit on his own behalf
to enjoin any person, including the United States and any
other governmental instrumentality or agency . . . who is
alleged to be in violation of any provision of this chapter or
regulation issued under the authority thereof; or to compel
the Secretary to apply . . . the prohibitions set forth in or
authorized pursuant to . . . this title with respect to the tak24. See Trs. of Dartmouth Coll. v. Woodward, 17 U.S. 518, 636 (1819).
25. See 1 U.S.C. § 1 (2012); see also Emily J. Barnet, Hobby Lobby and the Dictionary
Act, 124 Yale L.J. 11 (2014). Not only has the Supreme Court recognized the
corporation as a “legal person” but also one that has independent standing
to assert U.S. Constitutional rights. See Brandon Garret, The Constitutional
Standing of Corporations, 163 U. Pa. L. Rev. 95 (2014) (providing examples
where the Supreme Court has recognized a corporation’s rights under the First,
Fourth, Fifth, Sixth, Eighth, and Fourteenth Amendments).
26. See Lujan II, 504 U.S. 555, 560 (1992) (plaintiff must show “concrete and
particularized injury”); Sierra Club v. Morton, 405 U.S. 727, 740 (1972)
(plaintiff must have a “direct stake” in the outcome); see also Warth v. Seldin,
422 U.S. 490, 501 (1975) (plaintiff must show “distinct and palpable” injury).
27. See Babcock, supra note 3, at 18 (“[T]he executive branch is perpetually
hampered by limited resources, and occasionally a lack of will, when it comes
to protecting nature from harm. Congressional paralysis (or worse) in matters
affecting the environment has made that branch of government the least
effective of all.”); see also Sierra Club, 405 U.S. at 745 (Douglas, J., dissenting)
(“Congress is too remote to give meaningful direction, and its machinery is too
ponderous to use very often.”). Moreover, land that is owned and ostensibly
“protected” by the government does not necessary equate to preservation of
natural ecosystems. See, e.g., Exec. Order No. 13792 (2017) (directing review
of National Monument designations)
28. Common-law claims used for pollution cases include nuisance, trespass or
negligence. See ELI, Creative Common Law Strategies for Protecting
the Environment (Clifford Rechtschaffen & Denise Antolini eds., 2007).
29. See, e.g., Pesticide Action Network N. Am. v. EPA, 798 F.3d 809 (9th Cir.
2015) (issuing a writ of mandamus directing EPA to issue a proposed or
final rule to revoke chlorpyrifos tolerances, or a full and final response to the
administrative petition to cancel chlorpyrifos).

Fall 2018

THE STANDING OF NATURE: THE DELINEATED NATURAL ECOSYSTEM PROXY

ing of any resident endangered species or threatened species .
. . ; or against the Secretary where there is alleged a failure of
the Secretary to perform any act or duty under . . . this title
which is not discretionary with the Secretary. The district
courts shall have jurisdiction, without regard to the amount
in controversy or the citizenship of the parties, to enforce
any such provision or regulation, or to order the Secretary to
perform such act or duty, as the case may be.30

The CAA contains one section that permits citizen
suits against CAA violators and a second section that
allows for citizen suits challenging EPA actions made
pursuant to the Act.31 The CWA provides that “[any
person] having an interest which is or may be adversely
affected” may bring suit.32
When the alleged harm to nature does not fall under a
statute with citizen suit authorization, a human plaintiff or
an organization that is “adversely affected” or “aggrieved”
may turn to the Administrative Procedure Act (“APA”) to
challenge federal government agency actions.33 The APA
independently authorizes review only when “there is no
other adequate remedy in a court,” and provides that a court
may set aside government agency action that is “arbitrary,
capricious, an abuse of discretion, or otherwise not in accordance with law.”34
At first blush, the legislative authorization of ordinary
citizens to bring claims to enforce environmental protection laws would appear to be a powerful tool for the humans
and organizations seeking to protect nature. These plaintiffs,
however, often have difficulty convincing the courts they
have a “direct stake” in the litigation that confers standing.
This has rendered citizen suit provisions and any potential
standing under the APA impotent to prevent or stop the very
injury that the applicable law was designed to prevent. This is
the case unless that injury (1) also harms the organizational
or human plaintiff and (2) cannot be redressed without also
redressing the organizational or human plaintiff.35 To compound the problem, the injuries the Court has recognized
to establish standing often are short-term and comparatively
inconsequential “economic,” “recreational,” or “aesthetic”
injuries.
In the seminal case Sierra Club v. Morton, the fate of the
Sequoia National Forest and National Park took a back seat
30. Endangered Species Act, 16 U.S.C. § 1540(g) (2012).
31. See Clean Air Act, 42 U.S.C. §§ 7604, 7607 (2012) (permitting citizen suits
against CAA violators and challenging EPA actions, respectively).
32. See, e.g., Toxic Substances Control Act, 15 U.S.C. §§ 2618, 2619 (2012);
Surface Mining Control and Reclamation Act, 30 U.S.C. § 1270(a) (2012);
Clean Water Act, 33 U.S.C. § 1365(g) (2012) (exemplifying that other major
federal environmental statutes authorize citizen suits); Ocean Thermal Energy
Conversion Act, 42 U.S.C. § 9124 (2012); Comprehensive Environmental
Response, Compensation, and Liability Act, 42 U.S.C. § 9659 (2012).
33. 5 U.S.C. § 702 (2012); see, e.g., Lujan v. Nat’l Wildlife Fed’n, 497 U.S. 871,
882-83 (1990).
34. 5 U.S.C. § 704 (2012).
35. See generally Francisco Benzoni, Environmental Standing: Who Determines the
Value of Other Life?, 349 Duke Envtl. L. & Pol’y F. 347 (2008), (arguing
that in common law actions, the injury is focused on the person’s use and
enjoyment of “his” land (nuisance); a person’s interest in exclusive “possession”
of his land (trespass); or injury to a person proximally caused by another’s
negligent act).
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to the economic, recreational or aesthetic injury of the Sierra
Club (a corporation) and its human members for access to
the court system.36 In Friends of the Earth, Inc. v. Laidlaw
Environmental Services (TOC), Inc.,37 the Court held that
there need not be any harm to water quality to support citizen suit standing under the Clean Water Act. According to
the Court, “[t]he relevant showing for purposes of Article
III standing . . . is not injury to the environment but injury
to the plaintiff.”38 What was relevant was the human plaintiffs’ “reasonable concerns” about the effects of mercury discharges into a river, which in turn affected those plaintiffs’
recreational, aesthetic, and economic interests.39
Even when humans or organizations plead recreational,
aesthetic, economic or professional injury, the Supreme
Court does not readily recognize either human or organizational interests in environmental protection as meeting the
“injury in fact” prong of the standing test.40 Sierra Club v.
Morton, for example, arose from a challenge to a decision by
the U.S. Government to license the construction of a Disney ski resort on National Forest and National Park land
of exceptional ecological value.41 The Sierra Club claimed
that the license agreement was illegal and asserted standing
based upon its long-standing interest in, and concern for, the
protection of the environment.42 The Court held that this
generalized interest and concern for nature failed the Court’s
standing test because neither the Club nor its members pled
a particular cognizable injury such as loss of recreational
opportunities or aesthetic enjoyment associated with the
license to deforest and develop part of Sequoia National Forest and Park.43
In Lujan v. National Wildlife Federation (“Lujan I”),
the claimants challenged the U.S. government’s efforts to
review and classify hundreds of parcels of public lands in a
manner that might have resulted in their use for mining.44
Following the precedent set in Sierra Club, the claimants
asserted injury to their “recreational and aesthetic” enjoyment of lands in the vicinity of public lands that had been
opened to mining and oil and gas leasing claims.45 The
Court denied standing, since the claimants alleged only that
they used unspecified lands “in the vicinity” of “immense
tracts of territory, only on some portions of which mining activity had occurred or probably will occur” by virtue
of the manner by which the government had classified the
public lands.46 The Court held that an interest in lands that

36.
37.
38.
39.
40.
41.
42.
43.

Sierra Club v. Morton, 405 U.S. 727, 727 (1972).
528 U.S. 167, 173-74 (2000).
Id. at 181.
Id. at 183-84.
Id.
Sierra Club, 405 U.S. at 729-30.
Id. at 730.
Id. at 735. The Mineral King is an area of great natural beauty nestled in
the Sierra Nevada Mountains, adjacent to Sequoia National Park. It has been
part of the Sequoia National Forest since 1926. The Sequoia National Forest,
named for the world’s largest trees, has the greatest concentration of giant
sequoia groves in the world. Id. at 728.
44. Lujan v. Nat’l Wildlife Fed’n, 497 U.S. 871, 871 (1990).
45. Id. at 872.
46. Id.
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“simply lay in the vicinity of areas subject to development”
was inadequate to confer standing.47
In Lujan II, Justice Scalia, writing for the majority, made
clear that the citizen suit provision of the Endangered Species
Act could not give a citizen standing to protect an endangered species absent a concrete human (or corporate) injury.48
In that case, the Department of the Interior promulgated a
regulation that exempted actions taken by the U.S. Government overseas or on the high seas from the Endangered Species Act. The Defenders of Wildlife’s claim to injury (to assert
standing) was that two of its human members (“the plaintiffs”) had traveled to foreign countries and observed endangered animals (Nile crocodiles, Asian elephants and leopards)
in their native habitat, and these animals were now threatened with extinction by the action of the U.S. Government
in financing foreign dam building projects, including the
Aswan Dam in Egypt.49 The human plaintiffs asserted that
they intended to go back to the endangered animals’ habitat
and would be harmed if the animals were to become extinct.
They asserted an ecosystem nexus argument (a human who
uses part of the ecosystems has standing), an animal nexus
argument (humans who have an interest in studying or seeing the endangered animals have standing) and a vocational
nexus argument (humans who have a professional interest in
endangered animals have standing) to support their claims.50
In rejecting these arguments, the Court held that the
plaintiffs failed to demonstrate how extinction of the endangered animals would produce any imminent injury to the
humans since they did not have any definite, concrete plans
to return to the countries and native habitats of the animals.51 The Court stated: “To say that the [Endangered Species] Act protects ecosystems is not to say that the Act creates
(if it were possible) rights of action in [humans] who have not
been injured in fact, that is, [humans] who use portions of
an ecosystem not perceptibly affected by the unlawful action
in question.”52 According to the Court, the plaintiffs’ claims
were too broad and insufficiently particularized to show concrete and imminent injury:

The rhetorical statement that harm to ecosystems that
are the habitat of endangered species does “not perceptibly
affect” humans lacks both moral and factual grounding. In
fact, if we put aside the troubling moral implications of a
legal regime that permits humans to extinguish other species
at our choosing,54 Justice Scalia’s statement rings false from
a purely utilitarian perspective. Humans are dependent on
the Earth’s natural functioning ecosystems and the biodiversity they sustain. Humans rely on rivers for clean water
and edible food. Animals play important roles in maintaining these functional ecosystems. Crocodiles “clean up” those
rivers as they eat carcasses of other species and balance rivers’
aquatic populations.55 Elephants play a crucial role in the forest ecosystems: commonly referred to as a ‘keystone’ species,
elephants help open up forest clearings and distribute the
seeds of trees and shrubs56 upon which humans rely for food,
shelter, clean air, and clean water.
As a predator, the Asian leopard fulfills an important
ecological role in controlling the populations and health
of the species on which it preys. Thus, predators affect
the ability of biodiversity to persist as part of a healthy
natural ecosystem.57

IV.

Id. at 887-89.
Lujan v. Defs. of Wildlife, 504 U.S. 555, 555 (1992) [hereinafter Lujan II].
Id. at 562-63.
Id. at 562-64.
Id. at 566.
Id.
Id at 576. In rejecting the Endangered Species Act citizen suit provision, Justice
Scalia appears to set forth a circular line of reasoning and ultimately renders the
Court above Congress (which he claims he is avoiding). Justice Scalia asserts that
the courts cannot impinge upon Congress’ providence: the problem of course is
that Congress has instructed the courts to provide standing via the citizen suit
provisions in the environmental protection laws. In Lujan II and other cases,

Proposal: The Delineated Natural
Ecosystem Plaintiff

In 1972, Justice Douglas wrote the following as part of his
dissent in Sierra Club v. Morton:
The critical question of “standing” would be simplified and
also put neatly in focus if we fashioned a federal rule that
allowed environmental issues to be litigated before federal
agencies or federal courts in the name of the inanimate
object about to be despoiled, defaced, or invaded by roads
and bulldozers, and where injury is the subject of public outrage. Contemporary public concern for protecting
nature’s ecological equilibrium should lead to the conferral
of standing upon environmental objects to sue for their own

. . . there is absolutely no basis for making the Article III
inquiry turn on the source of the asserted right. Whether the
courts were to act on their own, or at the invitation of Congress, in ignoring the concrete injury requirement described
in our cases, they would be discarding a principle fundamental to the separate and distinct constitutional role of the
Third Branch—one of the essential elements that identifies
those “Cases” and “Controversies” that are the business of
the courts rather than of the political branches.53
47.
48.
49.
50.
51.
52.
53.
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54.
55.

56.
57.

the Court proclaimed that its own creation of Article III standing requirements
prohibits the Court from granting standing to those who Congress dictates
be given standing, and the Court declares that it is so prohibited because of
the Court-created requirements for standing. This case ultimately reveals the
Court’s general discomfort with the citizen suit provision. As Justice Blackman
was compelled to note in Lujan II, “I have difficulty imagining this Court
applying its rigid principles of geographic formalism anywhere outside the
context of environmental claims. As I understand it, environmental plaintiffs
are under no special constitutional standing disabilities. Like other plaintiffs,
they need show only that the action they challenge has injured them, without
necessarily showing they happened to be physically near the location of the
alleged wrong.” Id. at 595.
To be clear, this Article does not advocate putting aside the moral implications
of destruction of nature.
“Crocodilians are implicated in positive effects in their environments as
‘keystone species’ that maintain ecosystem structure and function by their
activities. These include selective predation on fish species, recycling nutrients,
and maintenance of wet refugia in droughts.” See IUCN/SSC Crocodile
Specialist Group, Crocodiles: Status Survey and Conservation Action
Plan 1 (James Perin Ross, ed., 2d. ed. 1998), https://portals.iucn.org/library/
sites/library/files/documents/1998-012.pdf [https://perma.cc/6TYA-3DY8].
See Keystone Species, Nat’l Geographic (2017), https://www.nationalgeographic.
org/encyclopedia/keystone-species [https://perma.cc/77XZ-BWSX].
See Snow Leopard, World Wildlife Fund China, http://en.wwfchina.org/
en/what_we_do/species/fs/snow_leopard [https://perma.cc/PA3P-94SJ].
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preservation. . . . Inanimate objects are sometimes parties
in litigation. A ship has a legal personality, a fiction found
useful for maritime purposes. The corporation sole—a creature of ecclesiastical law—is an acceptable adversary, and
large fortunes ride on its cases. The ordinary corporation is a
“person” for purposes of the adjudicatory processes, whether
it represents proprietary, spiritual, aesthetic, or charitable
causes. So it should be as respects valleys, alpine meadows, rivers, lakes, estuaries, beaches, ridges, groves of trees,
swampland, or even air that feels the destructive pressures of
modern technology and modern life.58

This is a moving passage that, at the time, could not offer
a workable mechanism to identify a proxy for nature’s legal
personhood. As Professor Jonathan Cannon observes in his
book, Environment in the Balance, there could be many issues
associated with recognizing nature’s ability to have standing
in its own right: “Which things in nature would be represented? Why the River [as in Justice Douglas’ dissent in
Sierra Club] and not the watershed or the ecosystem of which
the river is a part? And is the River the exclusive voice of the
‘ecological unit of life’ that is a part of it, or does each unit
have potential standing in its own right?”59 And as Professor Hope Babcock points out, “nature lacks any functional
structure remotely similar to a corporation.”60
This Article’s proposal of the DNE proxy offers a mechanism to produce a nameable and distinct legal entity with
“functional structure” comparable to a corporation. Nature’s
DNE proxy in each case is established by virtue of the location
and the effects of the underlying injury; use of science-based
classification systems and “operational” ecosystem definitions enable us to name, delineate and describe a DNE proxy
and the injury it faces or has sustained. Geographic Information System (“GIS”) technology can then demonstrate, on a
single map, a polygon of a DNE proxy with different layers
of information collected from a variety of sources, including
remote sensing imagery, cartographic data, as well as data
collected from previous research and surveys, on site assessments, drones, and photographs.61
A natural ecosystem is an organization that includes living organisms in a geographic area as well as the physical
environment—all functioning together as a unit.62 Use of the
DNE proxy therefore provides a site-specific “umbrella” to
58.
59.
60.
61.

Sierra Club v. Morton, 405 U.S. 727, 742-44 (1972).
Jonathan Z. Cannon, Environment in the Balance 87 (2015).
Babcock, supra note 3, at 37.
“A geographic information system (GIS) is a computer system for capturing,
storing, checking, and displaying data related to positions on Earth’s
surface. By relating seemingly unrelated data, GIS can help individuals and
organizations better understand spatial patterns and relationships. . . . GIS
can include “information about the landscape, such as the location of streams,
different kinds of vegetation, and different kinds of soil. . . . two major types
of GIS file formats are raster and vector. Vector formats are polygons that use
points (called nodes) and lines. Vector formats are useful for storing GIS data
with firm borders.”www. nationalgeographic.org/encyclopedia/geographicinformation-system-gis (last visited on Nov. 23, 2017).
62. This Article uses the term “natural ecosystem” as synonymous of “ecological
community” or “natural community.” Each natural ecosystem “has a distinct
set of environmental conditions that support certain species adapted to those
conditions.” See Daniel D. Sperduto & William F. Nichols, Natural
Communities of New Hampshire 9 (Ben Kimball & Pete Bowman eds., 2d
ed. 2011).
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cover the physical environment, interconnected biodiversity,
natural habitats and natural processes such as water filtration, air purification and soil retention. As such, the DNE
proxy inherently represents nature’s interest in existing, persisting, and maintaining and regenerating its vital cycles in a
threatened or injured geographic area. It is an entity in nature
that—through science-based human delineation—becomes
nature’s legal person proxy that fits within the Court’s standing doctrine framework.

A.

Delineating the Natural Ecosystem Using Science’s
Classification Systems

Natural ecosystem classification is not new. “Just as a human family has a diverse
Humans have delineated set of members living under one
and classified the land roof, but can be identified by one
in one way or another name, so too ecosystems have a
for millennia to iden- diverse set of species interacting
tify where food, clean with each other and their habitat,
water, medicinal plants, to which a name can be given.”
and other raw materials www.natureserve.org/conservationcould be found.63 Today, tools/standards-methods/
classification of nature ecosystem-classification
is the subject of peerreviewed scientific literature and relies on verifiable objective
information.64 Numerous ecological classifications “exist at
international, national, state and local scales.”65 These classifications fulfill a variety of purposes in environmental protection and conservation work. For example, scientists from
academic institutions, federal and state agencies, and multiple organizations and international partners have worked
together for decades to develop and maintain the International Vegetation Classification (“IVC”).66 The IVC is used
by most federal agencies in the United States as well as state
level natural heritage programs.67 Natural heritage classifications that have been uniquely developed for their own states
are either linked or can be “cross-walked” to the IVC or the
U.S. National Vegetation Classification (“NVC”).68 The
“community type” level in a natural heritage classification
corresponds to the NVC “Association” level.69 Since 2001, a
63. Id.
64. Reference to and hypothetical application of ecological classification systems
and other research cited in this Article is not intended to reflect the views of
the authors or publishers of that work with respect to the legal rights of nature
and/or the DNE proxy concept as set forth herein.
65. See Andy Cutko, NatureServe, Biodiversity Inventory of Natural
Lands: A How-To Manual for Foresters and Biologists 9 (2009).
66. Id.
67. Id.
68. See id.; see also Gary P. Fleming & Karen D. Patterson, Va. Dep’t of
Conservation & Recreation, Natural Communities of Virginia:
Ecological Groups and Community Types at i (2017) (describing the
NVC as a “jurisdictional subset” of the IVC). In addition, a relatively recent
“Ecological Systems classification” has been developed. See Cutko, supra note
65, at app. 2. This classification system “describes landscapes in terms of their
component NVC alliances and associations. The nesting of NVC associations
within systems allows users to go back and forth between the two classification
approaches.” Id.
69. See Fleming & Patterson, supra note 68, at iii. Each NVC Association is
assigned a unique identifier code from NVC’s databases, which are maintained
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public-private network of independent organizations known
as the “NatureServe Network” has operated across the Western hemisphere, collecting, curating, and analyzing data
about animals, plants and ecological communities using a
“rigorous set of field and data management and protocols.”70
Classification of nature “attempts to organize the ecological complexity of nature; that is, the complex relationships
of living things with their non-living environment, into discrete classes. In turn, these classes provide ecosystem targets
for inventory, mapping, research, monitoring, restoration,
and conservation.”71
The Virginia72 and Maryland73 Natural Heritage programs
provide working examples of state level Natural Community
classification approaches.74 Each is organized into the same
four levels from broadest to most specific:
• System (Broadest Level)
• Ecological Class
• Ecological Community Group
• Ecological Community Type
Five distinct ecological Systems have been identified in
both Maryland and Virginia from broadest to most specific75:
• Terrestrial
• Palustrine
• Estuarine
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Each System is distinguished from another by large-scale
geomorphic, hydrologic, biologic and chemical features. The
Terrestrial System, for example, consists of upland habitats
“that have well-drained soils ranging from dry to mesic in
moisture regime.”76 The Terrestrial System “supports vegetation that is predominately upland and never hydrophytic even
if occasional flooding or soil saturation occur.”77 In contrast,
the Palustrine System “encompasses all non-tidal, perennial wetlands,” “characterized by emergent vegetation.78 It is
comprised of hydrophytic vegetation and includes wetlands
that are permanently saturated by groundwater seepage, permanently flooded wetlands, and seasonally or intermittently
flooded wetlands.”79
Within each System are Classes, which “serve to group
natural communities based on similar ecological characteristics such as soil moisture (e.g., Mesic Forests versus
Dry Forests) or hydrology (e.g., Alluvial Wetlands versus
Non-Alluvial Wetlands.).”80 While Virginia and Maryland have many similarities, their physiographic and topographic differences begin to become more obvious at this
classification level. The divergence of identified Classes
demonstrates the flexibility inherent in the general concept of classification systems: as long as each classification
system is itself internally consistent, the variety of different
classification systems can reflect the variety of nature in
different physical settings.
For example, within the Terrestrial System, Maryland
has identified:

• Marine

• The Mesic Forest Class

• Riverine

• The Dry-Mesic Forests and Woodlands Class
• The Dry Forests and Woodlands Class

70.

71.

72.
73.

74.

75.

by an organization called “NatureServe Network.” See Ecological Classifications,
NatureServe, http://explorer.natureserve.org/classeco.htm [https://perma.
cc/3K6U-7ZHM].
See Standards & Methods, NatureServe http://www.natureserve.org/
conservation-tools/standards-methods [https://perma.cc/2D23-DEJC]. The
stated mission of NatureServe is “to provide the scientific basis for effective
conservation action.” Mission & Vision, NatureServe, http://www.natureserve.
org/about-us/mission-and-vision [https://perma.cc/E5WU-7FM4]. The
“NatureServe Explorer” is a searchable online database that provides
extensive information on terrestrial and marine ecological communities. See
NatureServe, supra note 69.
See The Natural Communities of Virginia Classification of Ecological Groups
and Community Types, Virginia Department of Conservation and
Recreation (April 2017), http://www.dcr.virginia.gov/natural-heritage/
natural-communities/ncintro [https://perma.cc/P54V-EGT6].
See generally Fleming & Patterson, supra note 68, at i.
See Jason W. Harrison, Maryland Dep’t of Natural Res., The Natural
Communities of Maryland: 2016 Natural Community Classification
Framework (2016), http://dnr.maryland.gov/wildlife/Documents/Natural_
Communities%20_Maryland_2016_Framework.pdf[https://perma.cc/
C2XA-ZYX4].
As with most scientific work, classification frameworks are ongoing processes
that are continuously being refined. Id. at 7; see also Patrick Comer, Don
Faber-Langendoen, et al., Ecological Systems of the United States: A Working
Classification of U.S. Terrestrial Systems, NatureServe 3 (2003) (“[e]cological
classifications . . . should be viewed as an ongoing process of stating assumptions,
data gathering, data analysis and synthesis, testing new knowledge through
field application, and classification refinement. A classification system provides
a framework for this ongoing process and the resulting classification should
continually change as new knowledge is gained.”). In a litigation context,
identification of the DNE proxy would use the most current and verifiable
information available.
See Fleming & Patterson, supra note 68, at i; Harrison, supra note 73, at 8.

• The Glades, Barrens and Rock Outcrops Class
• The Maritime Forests, Woodlands, and Dunes Class81
In Virginia, which has higher mountain elevations than
Maryland, the following Classes have been identified in the
Terrestrial System:
76. Harrison, supra note 73, at 8; see also Fleming & Patterson, supra note 68,
at i.
77. Harrison, supra note 73, at 8.
78. Id.; see also Fleming & Patterson, supra note 68, at i.
79. Harrison, supra note 73, at 8; see also Fleming & Patterson, supra note 68,
at i.
80. Harrison, supra note 73, at 9 (“These classes are not necessarily mutually
exclusive, but serve to group physiographically and topographically related
community groups, which often co-occur on the landscape.”); see also Fleming
& Patterson, supra note 68, at i. Nonetheless, each of these Classes (whether
defined in Virginia or Maryland) can be described. The Mesic Forest Class
identified in Maryland within the Terrestrial System, for example, consists of
“diverse forests with moist, well-drained soils regimes often supporting lush
vegetation. A variety of groups comprise this class which range from northern
hardwoods at higher elevations in the mountains to basic mesic forests
of the coastal plain.” Harrison, supra note 73, at 10. The High-Elevation
Forests, Grasslands, and Rock Outcrops Class identified in Virginia within
the Terrestrial System, alternatively, consist of “[e]cological community groups
with distributions generally centered above 1,070 m (3,500 ft) elevation
(above 3200 ft on the Northern Blue Ridge) and represent[] structurally and
compositionally diverse vegetation rich in northern species.” See Fleming &
Patterson, supra note 68, at ii.
81. Harrison, supra note 73, at 10.

Fall 2018

THE STANDING OF NATURE: THE DELINEATED NATURAL ECOSYSTEM PROXY

• High-Elevation Forests, Grasslands, and Rock Outcrops
• Low-Elevation Mesic Forests
• Low-Elevation Dry and Dry-Mesic Forests
• Low-Elevation Woodlands, Barrens, and Rock Outcrops
• Maritime Zone Communities
• Sandy Woodlands of the Inner Coastal Plain and
Outer Piedmont82
Within each Class are Ecological Community Groups,
which are “aggregations of finer-level community types that
are based on various combinations of topographic, edaphic,
physiognomic, and gross floristic similarities.”83 Two examples of Ecological Community Groups found in Maryland
are “northern hardwood forest,” and “maritime swamp.”84
Natural communities defined at this level (considered a “relatively coarse scale”) are usually more appropriate for “applications such as ecological modeling and vegetation mapping.”85
Finally, embedded within each of the Ecological Community Groups are the finer-level Ecological Community
Types. Each Ecological Community Type is representative of plant communities because plants “are more easily
studied, measured, and are often sensitive to physical and
biological factors influencing many types of organisms.”86
“Plant species are faithful indicators of site conditions, and
plant species collectively (i.e. vegetation) reflect the biological and ecological patterns across landscapes.87 Thus, plants
are commonly used as surrogates to characterize and define
ecological communities.”88 Moreover, “since plant communities often correspond closely to distinct assemblages of
other types of organisms, natural communities can be used
as ‘coarse filters’ that ‘capture’ many of the species and processes in the community even if they have not been specifically identified.”89 Ecological Community Type is the level
“at which community inventory and conservation action are
aimed and, as such, it is the level at which community occurrences are tracked and for which conservation status ranks
are assigned.”90
82. Fleming & Patterson, supra note 68, at ii.
83. Fleming & Patterson, supra note 68, at iii; see also Harrison, supra note 73,
at 9.
84. Harrison, supra note 73, at 9.
85. Fleming & Patterson, supra note 68 at iii.
86. Harrison, supra note 73, at 11.
87. See The Natural Communities of Virginia Classification of Ecological Groups and
Community Types, Va. Dep’t of Conservation and Recreation (Oct. 30,
2017),
http://www.dcr.virginia.gov/natural-heritage/natural-communities/
ncintro [https://perma.cc/P54V-EGT6].
88. Id.
89. Sperduto & Nichols, supra note 62, at 9.
90. Fleming & Patterson, supra note 68, at iii. In Virginia’s Natural Communities
Classification, “[e]ach community type is crosswalked to the equivalent (or
nearest equivalent) unit (i.e. the ‘association’) in the United States National
Vegetation Classification (USNVC). . . . Associations have a code that begins
with the string ‘CEGL’ (Community Element GLobal) [sic] followed by
a unique 6-digit number. Community Types that are not defined in the
USNVC are listed as ‘no equivalent’ in this field. Each USNVC code in the
list is hyperlinked to the corresponding association description on NatureServe
Explorer website (NatureServe 2017).” Fleming & Patterson, supra note 68,
at v; see also Harrison, supra note 73, at 13-30 (providing hyperlinks for
Maryland’s Natural Community Types).
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Ecological Community Type is likely—although not
necessarily—the appropriate scale for identifying nature’s
DNE proxies since this level of classification lends itself to
easy interpretation and can be applied on a site-by-site basis.
Additionally, Ecological Communities can be cross-referenced with other applicable classification frameworks. If the
DNE proxy is located in the Northeast United States, for
example, the “Northeast Terrestrial Wildlife Habitat Classification System” can provide additional information (focused
on wildlife habitat)91 to describe the DNE proxy. The Appendix to this Article provides hypothetical case studies to demonstrate how one or more classification approaches can be
used to implement the DNE proxy mechanism.

B.

Parameters for Describing the DNE and the Injury

Science recognizes that there are challenges in identifying
and describing ecosystems. For example, “no classification
system can perfectly reflect community diversity in the landscape; the data available for classification vary in quantity
and quality depending on the community being defined.”92
As a complement to the classification approach, the delineation and description of a DNE proxy might therefore benefit
from the application of some of the concepts and methods
underlying a “generic risk assessment protocol” proposed for
an IUCN Red List of Ecosystems.93
Specifically, once a threatened natural ecosystem is
identified and named through one or more classification approaches, a pragmatic “operational definition”
91. See S. C. Gawler, NatureServe, Northeastern Terrestrial Wildlife
Habitat Classification 102 (2008), https://rcngrants.org/sites/default/
files/final_reports/NE%20Terrestrial%20Wildlife%20Habitat%20
Classification%20Final%20Report%20AND%20User%20Guide.
pdf [https://perma.cc/J4FK-B67F]. NETHCS “is a flexible framework for
characterizing wildlife habitat that works on two levels—habitat systems
and structural modifiers.” Id. at 15 (emphasis omitted). The habitat system
corresponds to NatureServe’s Ecological Systems. Id.; see also Patrick
Comer, Natureserve, Ecological System of the United States: A
Working Classification of U.S. Terrestrial Systems (2003), http://
www.natureserve.org/library/usEcologicalsystems.pdf
[https://perma.cc/
J3ND-LAWC]. A terrestrial ecological system “is defined as a group of
plant community types that tend to co-occur within landscapes with similar
ecological processes, substrates, and/or environmental gradients. A given
terrestrial ecological system will typically manifest itself at intermediate
geographic scales of 10s to 1,000s of hectares and persist for 50 or more years.”
Id. at 10. This classification framework is “modular” (instead of hierarchical)
but is linked to both the vegetation hierarchy of the NVC discussed above
and the “landscape ecosystem hierarchy of ECOMAP” by the USDA Forest
Service. Id. at 17.
92. Sperduto & Nichols, supra note 62, at 10. In fact, a “classification confidence
ranking system has been devised “to indicate the relative robustness of data
supporting community concepts and descriptions.” Id.; see, e.g., NatureServe
Explorer: An Online Encyclopedia of Life, NatureServe [hereinafter
NatureServe Explorer Ecological Association Comprehensive Report], http://
explorer.natureserve.org [https://perma.cc/59Y3-FVFQ] (last visited June 23,
2017).
93. See David A. Keith et al., Scientific Foundations for an IUCN Red List of
Ecosystems, 8 PLOS ONE e62111, at 2-3 (2013), https://doi.org/10.1371/
journal.pone.0062111 [https://perma.cc/APU5-DPP6] (stating “[o]ur purpose
here is to develop a robust and generic risk assessment method that can be
applied to any internally consistent classification of ecosystems. A generic
risk assessment protocol requires clearly defined assessment units, yet it also
requires flexibility to assess risks across contrasting ecosystems that vary greatly
in biological and environmental characteristics, as well as scales of organisation,
and for which varying levels of knowledge are available.”).
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that addresses the natural ecosystem’s four fundamental aspects—“characteristic native biota, abiotic features,
characteristic processes, and the physical space in which
these operate”94 —could be used to delineate and describe
both the DNE proxy and the injury it faces. Importantly,
the level of specificity used to describe each of these four
aspects need not be exhaustive. The goal would be to provide enough verifiable information to demonstrate the
DNE proxy’s “uniqueness in composition and processes”95
and its spatial boundaries while addressing how the challenged action has (or imminently will) injure each of the
DNE’s fundamental elements.
Consistent with this concept is the notion that nature’s
DNE proxies would be limited to natural ecosystems that
exhibit minimal human modification or those that have
recovered from past human disruption under mainly natural conditions and native species interactions.96 Thus,
ecosystems identified as “early-successional that have experienced recent disturbance or highly modified habitats
such as fields and plantation forests that are artificially
maintained in an arrested stage of succession”97 would not
qualify as nature’s proxy under this Article’s proposal. This
exclusion, however, does not foreclose the possibility that
such ecosystems may in the future “develop into natural
systems given sufficient time and freedom from further
anthropogenic disturbance.”98

C.

Establishing Nature’s DNE Proxy in the Courtroom

Instead of the legal acrobatics currently required when
individuals or environmental groups seek judicial action
to protect nature, the most current and verifiable scientific
methods, frameworks and technology can be used to identify
and then delineate the natural ecosystem that is adversely
affected.99 In essence, the DNE proxy mechanism is tailored
to identify the plaintiff that meets all of the Court’s Article
III standing requirements for each case.100
94. Id. at app. S1.
95. See id. at 4.
96. See, e.g., The Natural Communities of Virginia Classification of Ecological Groups
and Community Types, Va. Dep’t of Conservation and Recreation (June
10, 2017), http://www.dcr.virginia.gov/natural-heritage/natural-communities/
ncintro [https://perma.cc/P54V-EGT6].
97. Id.
98. Id.
99. It is possible (and perhaps likely) that more than one natural ecosystem faces
or has sustained harm. If so, then nature would have more than one DNE
proxy. Each DNE would be identified and delineated as described above.
Having more than one DNE plaintiff should not be cause for concern as
there is often more than one corporation or industry association in suits
involving EPA actions and implementation of environmental laws. See, e.g.,
Chevron U.S.A., Inc. v. Nat. Res. Def. Council, Inc., 467 U.S. 837, 841
n.4 (1984) (Chevron U.S.A. Inc., the American Iron and Steel Institute, the
American Petroleum Institute, the Chemical Manufacturers Association, Inc.,
General Motors Corporation, and the Rubber Manufacturers Association all
granted leave to intervene and argue in support of and EPA industry-friendly
regulation); see also Massachusetts v. EPA, 549 U.S. 497 (2007) (States, local
governments, and a group of environmental organizations petitioned for
review of an order of EPA).
100. This Article advocates for nature’s legal rights (via the DNE proxy mechanism)
to seek judicial action in the hopes of avoiding or stopping injury it faces or
has sustained.
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Federal Rule of Evidence Rule 702.
Testimony by Expert Witnesses
A witness who is qualified as an expert by knowledge, skill,
experience, training, or education may testify in the form of an
opinion or otherwise if:
(a) the expert’s scientific, technical, or other specialized
knowledge will help the trier of fact to understand the
evidence or to determine a fact in issue;
(b) the testimony is based on sufficient facts or data;
(c) the testimony is the product of reliable principles and
methods; and
(d) the expert has reliably applied the principles and methods to
the facts of the case.

For example, if faced with a factual scenario like that of
Sierra Club v. Morton, science-based classification approaches
could identify the DNE plaintiff(s) and application of an
operational definition would delineate and describe each
DNE plaintiff and the injury it faces within the framework
of a natural ecosystem’s four fundamental elements. Finally,
GIS technology could provide a map demonstrating numerous data layers of information regarding the fundamental
aspects of the DNE proxy, including its spatial boundaries.
But who files the suit and how will this work in an actual case?

Just as litigation attorneys regularly are hired to represent
other juristic persons such as corporations, litigation attorneys would be hired to represent the DNE proxy. The attorneys need not be scientists themselves because, as in other
litigation contexts, the lawyers can work with one or more
qualified expert witnesses.101 For instance, an attorney representing an injured person in a medical malpractice case
works with one or more qualified medical expert witnesses
to conduct the necessary physical examinations, submit
reports to the court, and testify when necessary.102 Similarly,
the attorney retained to challenge the permits issued to convert a natural forest ecosystem to a ski resort and highway, as
in Sierra Club v. Morton, would work with qualified expert
witnesses, such as biologists and ecologists, to identify and
delineate the DNE proxy/proxies and to describe the concrete and particularized injury facing the DNE(s) that would
be proximately caused by the permitted recreational “development” of the DNE(s)’ forests.103
101. Expert scientific testimony would be proffered under Federal Rule of Evidence
702, and the trial judge, pursuant to Rule 104(a), must make a preliminary
assessment of whether the testimony’s underlying reason or methodology is
scientifically valid and properly can be applied to facts in the case. See generally
Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 592-93 (1993).
102. See B. Sonny Bal, The Expert Witness in Medical Malpractice Litigation, 467(2)
Clinical Orthopedics & Related Res. 383, 384 (2009), https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC2628518/pdf/11999_2008_Article_634.pdf
(“Under [Federal Rule of Evidence] 702, expert witness testimony is almost
always required in medical malpractice cases to assist juries in reaching an
informed decision. Typically, a plaintiff hires a medical expert to show both
a breach of the standard of care and causation, and a defendant hires an
opposing expert to show the physician’s conduct met the standard of care and/
or the breach did not directly or proximately cause injury to the plaintiff.”).
103. See Babcock, supra note 3, at 46 (suggesting that use of expert testimony
is admissible only if the trial judge determines the underlying reason or
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In Daubert v. Merrell Dow Pharmaceuticals, Inc.,104 the
Supreme Court established a non-exclusive checklist for trial
courts to use in assessing the reliability of scientific expert
testimony. The key factors include the following:
1. whether the expert’s technique or theory can be or has
been tested—that is, whether the expert’s theory can
be challenged in some objective sense, or whether it is
instead simply a subjective, conclusory approach that
cannot reasonably be assessed for reliability;
2. whether the technique or theory has been subject to
peer review and publication; the known or potential
rate of error of the technique or theory when applied;
the existence and maintenance of standards and controls; and
3. whether the technique or theory has been generally
accepted in the scientific community.105
The use of a DNE proxy to establish nature’s legal personhood and right to exist and defend itself would be novel.
The underlying information, methods, technology, standards
and frameworks, however, are not; this work is the subject
of objective, verifiable peer-reviewed publications, and studies and projects that adhere to rigorous standards and controls.106 The “novelty” is limited to the context in which this
work now could be applied.107
Thus, a DNE proxy, seeking to protect itself from direct
and imminent injury, could oppose the agency that issued
the permit, as well as the company or companies seeking
to build the resort and highway. This action “preserves the
vitality of the adversarial process by assuring both that the
parties before the court have an actual, as opposed to professed, stake in the outcome, and that the legal questions
presented . . . will be resolved, not in the rarified atmosphere
of a debating society, but in a concrete factual context condumethodology is scientifically valid and can properly be applied to the facts in
the case to achieve the same result).
104. See Daubert, 509 U.S. at 593-95.
105. Id. at 592-95.
106. For example, the NVC, which underpins many other classification systems,
was developed and implemented by The Nature Conservancy in the 1990s.
Since 2001, NatureServe has continued to develop, maintain and implement
it, “working with the network of Natural Heritage Programs and U.S. Federal
Agencies, in conjunction with the Vegetation Panel of the Ecological Society
of America and the Federal Geographic Data Committee.” The NVC “is a
jurisdictional subset of the larger International Vegetation Classification of
Ecological Communities (IVC), which is maintained by NatureServe in an
institutional database. The North American units of the IVC are posted online
via NatureServe Explorer. The USNVC’s two finest levels, the Alliance and
Association, are maintained through the USNVC review board to ensure
consistent definitions. Proposed revisions are reviewed both locally and
nationally and changes are published in the Proceedings of the U.S. National
Vegetation Classification.” Fleming & Patterson, supra note 68, at iii; see
also Standards & Methods, NatureServe (Oct. 30, 2017 9:00 PM), http://
www.natureserve.org/conservation-tools/standards-methods [https://perma.
cc/2D23-DEJC] (“The key to creating interoperability among the more than
80 local programs that comprise the NatureServe Network is use of a rigorous
set of field and data management standards and protocols. These standards and
protocols are known collectively as natural heritage methodology, and serve as
a common language for all participants in the Network.”).
107. Moreover, this Article suggests that models for ecosystem integrity assessments
and generic risk assessments of ecosystems might be comparable to the
proposed DNE proxy mechanism.
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cive to a realistic appreciation of the consequences of judicial
action.”108 In this instance, Nature’s DNE proxy is fighting
for its continued existence against the permitting government agency and the development company that seek to end
the DNE’s existence.
But demonstrating harm to nature is easy—won’t this flood
the courts with challenges to every human or corporate act that
impacts nature?

As Professor Babcock points out, “perhaps the problem
is less that nature cannot demonstrate actual or threatened
injury, and more that it may be very easy for nature to make
these showings . . . [which may] enable[e] a multitude of otherwise dubious claims to reach the courts.”109 One previously
suggested way to avoid this problem is to limit claims on
behalf of nature more generally to those involving “important and/or irreplaceable natural resources put in jeopardy by
government inaction.”110 Others such as Professor Christopher Stone have suggested, as early as 1972, that a constitutional list of “preferred objects” be created.111
This Article suggests that each and every one of nature’s
natural functioning ecosystems threatened with or suffering
harm (at the hands of government, corporations, or other
persons) should be provided the opportunity to defend its
right to exist through the DNE mechanism. This would
not be unmanageable. The DNE proxy mechanism inherently filters out dubious claims because establishment of each
DNE proxy and the harm it faces or has sustained requires
application of verifiable scientific methods and data by way of
expert witness evidence that passes muster under the Daubert
standard. The DNE proxy also preempts and avoids claims by
individual constituents of the natural ecosystem because the
DNE proxy acts as an umbrella for its “characteristic native
biota; abiotic environment, key processes and interactions;
and spatial distribution.”112 The DNE proxy comprehensively
represents nature’s interests to exist and thrive in a given geographical area. Finally, DNE proxies are limited to natural
ecosystems that exhibit minimal human modification or
those that have recovered from past human disruption under
mainly natural conditions and native species interactions.
In accord with all of the Court’s precedent on Article III
standing, nature’s proxy in the form of the DNE plaintiff
would be the party that demonstrates concrete, particularized113 or distinct and palpable114 injury—the one with a
direct stake in the outcome115 —that can be redressed by
court action when nature is facing or has suffered harm.
In acknowledging the right of nature to stand—within the
existing rigorous Article III inquiry precedent and the wellestablished doctrine of “juristic personhood”—the courts
will take a significant step toward realization of the purpose
108. Lujan v. Defs. of Wildlife (“Lujan II”), 504 U.S. 555, 581 (1992) (internal
citations omitted).
109. Babcock, supra note 3, at 45.
110. Id. at 45-46.
111. Stone, supra note 6, at 486.
112. See Keith et al., supra note 93, at app. S1.
113. See Lujan v. Defs. of Wildlife (“Lujan II”), 504 U.S. 555, 560-61 (1992).
114. See Warth v. Seldin, 422 U.S. 490, 501 (1975).
115. See Sierra Club v. Morton, 405 U.S. 727, 740 (1972).
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behind the National Environmental Policy Act.116 It will
enable the formation of a national policy designed to encourage “harmony between man and his environment” and to
“promote efforts which will prevent or eliminate damage to
the environment and biosphere and stimulate the health and
welfare of man” while “enrich[ing] the understanding of the
ecological systems and natural resources important to the
Nation.”117

V.

A Cautionary Point: Human Needs
Cannot Define the DNE

The fact that human health depends very much on the health
of nature cannot justify the subjugation of nature. Again putting aside the moral considerations with respect to our relationship with nature, under even the strictest utilitarian view
we must recognize that in order to protect human health
and survival, humans must be willing to put nature—in its
natural functioning state—first to evaluate human impact
on nature. This requires us to accept that while humans are
part of nature, humans do not define it.118 In the process of
recognizing a DNE as a “legal person,” we cannot define or
measure the DNE entity in terms of human needs or actions.
The simple reason is that even catastrophic harm to an ecosystem has been justified when cast in terms of short-term
economic needs.
For example, approval of an unsustainable timber harvest
in a National Forest can be—and has been—rationalized by
the recognition that:
The Forest Service does not manage ecosystems just for the
sake of managing them or for some notion on intrinsic ecosystem values . . . For the Forest Service, ecosystem management means to produce desired resource values, uses, products
or services in ways that also sustain the diversity and productivity of ecosystems.119

Notably, nature comes last in that analysis.120 Likewise,
under the Endangered Species Act, the U.S. Fish and Wildlife Service (“USFWS”) does not designate “critical habitat”
for an Endangered Species until it takes “ into consideration
the probable economic and other impacts of the designation.”121
116. 42 U.S.C. § 4321 (2012).
117. Id.
118. See Oliver A. Houck, Are Humans Part of Ecosystems?, 28 Envtl. L. 1, 6 (1998).
119. Id. at 8 (emphasis added) (quoting Krichbaum v. Kelley, 844 F. Supp. 1107,
1115 (W.D. Va. 1994), aff’d, 61 F. 3d 900 (4th Cir. 1995)).
120. As Justice Douglas observed in his Sierra Club dissent, “[T]he problem is to
make certain that the inanimate objects, which are the very core of America’s
beauty, have spokesmen before they are destroyed. It is, of course, true that
most of them are under the control of a federal or state agency. The standards
given those agencies are usually expressed in terms of the ‘public interest.’
Yet ‘public interest’ has so many differing shades of meaning as to be quite
meaningless on the environment front . . . The federal agencies of which I speak
. . . are notoriously under the control of powerful interests who manipulate
them through advisory committees, or friendly working relations, or who
have that natural affinity with the agency which in time develops between the
regulator and the regulated.” Sierra Club v. Morton, 405 U.S. 727, 745-46
(1972) (Douglas, J., dissenting).
121. See Critical Habitat Under the Endangered Species Act, U.S. Fish & Wildlife
Serv. S.e. Reg’l Office, https://www.fws.gov/southeast/endangered-speciesact/critical-habitat [https://perma.cc/4AEH-YDQJ] (emphasis added).
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In fact, according to USFWS, “an area may be excluded from
critical habitat designation based on any of the following:
economic impact, impact on national security,” or “any other
relevant impact, if the Service determine[s] that the benefits
of excluding it outweigh the benefits of including it, unless
failure to designate the area a critical habitat may lead to
extinction of the species.”122
The destructive practice of mining coal by clearing Appalachian forests, blasting off ancient mountain tops containing globally significant levels of biodiversity and filling in
the mountain valley streams is economically justifiable even
when human mortality and morbidity is linked to these practices.123 Another current example is the death of the Great
Barrier Reef. In human terms, advocates in favor of protection of the Reef might argue that if the Reef dies, $6 billion in tourist revenue and the ability of future generations
to enjoy the Reef would be lost.124 However, as André Dao
points out, “such arguments invite the rebuttals that have in
fact been used: the value of the coal that is to be transported
through the reef, the need to provide power to countries
around the world and, above all, the importance of unending
economic growth.”125
If we see nature as valuable only through the lens of its
“usefulness” to humanity, the cost of nature’s destruction
will almost always be justifiable.126

APPENDIX
The following two hypothetical case studies are illustrative
of how the DNE proxy mechanism could be employed in a
manageable and verifiable manner. Neither of these hypothetical case studies, however, are intended to be an exhaustive breakdown of the available legal claims or the science
and technology that could be deployed in support of a DNE
proxy or proxies facing imminent harm.

Hypothetical Case Study No. 1: Sierra Club v. Morton
Redux in the Central Appalachian Mountains of the
Eastern United States.
The National Forest Service has just approved permits for
a ski resort to be built in Mineral Queen National Forest
(“National Forest”).127 As part of the plan for which the permits have been approved, a highway will cut through the
National Forest and 2,000 contiguous acres of the forest will
122. Id. (emphasis added). When existing environmental laws and regulations fail
to adequately protect nature, common law tort claims should be available to
nature to protect itself from harm.
123. See generally Claudia Copeland, Cong. Research Serv., RS21421,
Mountaintop Mining: Background on Current Controversies
1, 3-4 (2015), https://fas.org/sgp/crs/misc/RS21421.pdf; see also James
Wickham et al., The Overlooked Terrestrial Impacts of Mountaintop Mining,
63 BioScience Mag. 335, 345 (2015), https://academic.oup.com/
bioscience/article/63/5/335/229211/The-Overlooked-Terrestrial-Impacts-ofMountaintop.
124. See Dao, supra note 5, at 65, 66.
125. Id.
126. Id.
127. Mineral Queen National Forest is a fiction created to loosely track the facts in
of Sierra Club v. Morton.
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be converted to open land for development of hotels, a conference center, and ski slopes with the attendant infrastructure.
Just as attorneys might act on behalf of non-human entities such as corporations, attorneys here would act on behalf
of the impacted DNE proxy,128 and file suit for a declaratory
judgment and injunction to prevent the 2,000 acre deforestation for the extensive ski resort development.
In preparation for the case, a legal team would be assembled including attorneys and scientists (such as forest ecologists, and plant and wildlife biologists) that would identify
the appropriate legal proxy for nature. The mountains to be
deforested and developed are located in the Maryland portion of the National Forest and are part of the Appalachian
Mountain Range. Using biotic and abiotic indicators, such
as soil type and moisture, the local climate, distribution of
native plant species, the physical characteristics of the land,
and the characteristic processes of the ecosystem, the scientists would first need to confirm that the geographic area
facing injury is a natural ecosystem exhibiting little human
disturbance. This first step might also involve using Maryland’s Natural Community Classification approach to identify the Ecological Community Type:
System: Terrestrial
Class: Mesic Forest characterized by moist, welldrained soils regimes supporting lush vegetation.
Ecological Community Group: Rich Cove Forest
Ecological Community Type: Central Appalachian
Rich Cove Forest129
Scientists would not be limited to use of a state heritage
Natural Community classification; additional resources
might include NatureServe’s Ecological Systems classification approach, Maryland’s Key Wildlife Habitats,130 and
different levels of on-site assessment data from field sampling. Applying an operational definition of the natural
ecosystem would describe the fundamental elements that
distinguish and define the DNE proxy and the distinct
harm it faces in this case. The DNE’s unique native biota,
its abiotic complex, and its key processes and interactions
might be described as follows:
The DNE is “characterized by diverse, mesic forests of
mountain slopes occupying sheltered landforms such as
coves, ravines, and concave lower slopes. These landforms
128. It is possible that the forest conversion and the development will injure more
than one DNE proxy. If that is the case, each DNE proxy would join in the
action. To keep the hypothetical simple, this case study assumes that only one
DNE proxy faces injury.
129. See Harrison, supra note 73, at 13. The Unique Identifier code assigned to
this community type is: CEGL006237. See also NatureServe Explorer Ecological
Association Comprehensive Report, supra note 92.
130. Md. Dep’t of Nat. Res., Maryland State Wildlife Action Plan: 20152025, at 4-2 (2015) [hereinafter MD Key Wildlife Habitats]. “Many [Maryland]
key wildlife habitats have a direct ecological relationship with and are equivalent
to certain levels in the Maryland Natural Community Classification . . .
Recognizing the need for regional context, however, Maryland’s key wildlife
habitats are defined so as to be equivalent to and directly compatible with
NatureServe’s ecological systems which form the basic classification scale of the
Northeastern Terrestrial Wildlife Habitat Classification System (NETHCS).”
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provide shade, protection from high winds, and lend to very
moist soil conditions.”131
The DNE “contains deep, fertile soils weathered from a
variety of substrates that have high levels of calcium, magnesium, and manganese. Soils are moderately alkaline and
support very diverse and lush herbaceous layers.”132 The characteristic canopy is dominated by Sugar Maple, American
Basswood, White Ash, and Tuliptree, while the herbaceous
layer is diverse and typically includes aniseroot, wild ginger,
white snakeroot and wild columbine.133 The DNE proxy is
habitat for a number of species of concern, including Allegheny woodrat, Bobcat, North American porcupine, Eastern
red bat, American woodcock, Golden eagle, Mountain chorus frog, Wood turtle, and Sanderson’s bumble bee.134 Also
noted is that the diversity of this DNE proxy is one of the
richest in this area of the United States.135

The expert reports filed with this information would also
include the spatial boundaries in which the DNE proxy
operates. GIS mapping polygons could illustrate the DNE
proxy boundaries, location (latitude and longitude coordinates) and the unique characteristics of the DNE proxy in
data layers.
Removal of the forest and converting it to an extensive
ski resort will destroy 2,000 contiguous acres of trees. As
demonstrated below, the identification and description of
the appropriate DNE as the “legal person” proxy for nature
reveals, with a new level of clarity, that the challenged action
will destroy not “just” trees, but a naturally functioning and
intact Central Appalachian Rich Cove Forest ecosystem
which in turn has cumulative and far-reaching effects.
Applying the law in a scientific context, reveals that the
Plaintiff Central Appalachian Rich Cove Forest DNE [latitude/
longitude coordinates for GIS polygon/boundary lines] meets
each element of the standing test:
First, the plaintiff must have suffered an “injury in
fact.” Injury in fact must consist of an invasion of a legallyprotected interest which is (a) concrete and particularized, and (b) “actual or imminent, not ‘conjectural’” or
“hypothetical.”136
Invasion of a legally protected interest: Plaintiff seeks a
declaratory judgment and injunction to restrain federal officials from allowing an extensive ski development to destroy
131. Id. at 4-16; Harrison, supra note 73, at 11; Acer Saccharum—Fraxinus
Americana—Tilia Americana—Liriordendron Tulipifera/Actaea Racemosa
Forest, NatureServe (2017), http://explorer.natureserve.org/servlet/Nature
Serve?searchCommunityUid=ELEMENT_GLOBAL.2.687966 (last visited
June 14, 2017).
132. See MD Key Wildlife Habitats, supra note 130, at 4-16.
133. See id. at 4-17; see also NatureServe Explorer Ecological Association Comprehensive
Report, supra note 92.
134. See MD Key Wildlife Habitats, supra note 130, at 4-18.
135. See id. at 16.
136. See, e.g., Lujan v. Defs. of Wildlife (“Lujan II”), 504 U.S. 555, 560-61 (1992)
(citing Allen v. Wright, 468 U.S. 737, 756 (1984)); Los Angeles v. Lyons, 461
U.S. 95, 102 (1983); Simon v. Eastern Kentucky Welfare Rights Org., 426
U.S. 26, 38, 41-43 (1976); Warth v. Seldin, 422 U.S. 490, 508 (1975); Sierra
Club v. Morton, 405 U.S. 727, 740-41 n.16 (1972).
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it. Plaintiff’s attorneys rely on § 10 of the Administrative Procedure Act (“APA”), which accords judicial review to a “person suffering legal wrong because of agency action, or [who
is] adversely affected or aggrieved by agency action within
the meaning of a relevant statute.”137 Plaintiff—through its
attorneys—alleges that the proposed development contravenes federal laws and regulations governing the preservation of National Forests138 and the National Environmental
Policy Act (“NEPA”).139
In Association of Data Processing Service Organizations,
Inc. v. Camp and Barlow v. Collins, the Court held that persons had standing to obtain judicial review of federal agency
action under § 10 of the APA where they had alleged that
the challenged action had caused them “injury in fact,” and
where the alleged injury was to an interest “arguably within
the zone of interests to be protected or regulated” by the
statutes that the agencies were claimed to have violated.140
One of the fundamental characteristics of the Plaintiff is
that it is a forest that is located within a national forest.
The National Forest Management Act applies to forests in
national forests. Plaintiff is facing destruction and therefore
is within the “zone of interests” of the National Forest Management Act.141
Injury in fact that is concrete and particularized:
The expert testimony proffered demonstrates that the
deforestation and development of 2,000 acres of Plaintiff
into an extensive ski resort will result in a number of injuries, including:
137. Administrative Procedure Act, 5 U.S.C. §§ 702, 704 (2012). Actually, given
the 2,000 acres of forests that face elimination and the habitat associated with
this particular DNE, the DNE attorneys would have sought relief under the
citizen suit provisions of the Endangered Species Act, 16 U.S.C. § 1540(g)
(2012), the Clean Air Act, 42 U.S.C. §§ 7604, 7607 (2012) and the Clean
Water Act, 33 U.S.C. § 1365(g) (2012) instead of the APA. This hypothetical
is using the APA to conform to the Sierra Club v. Morton framework.
138. National Forest Management Act of 1976, 16 U.S.C. §§ 1600–14 (2012),
requires the Secretary of Agriculture to assess forest lands, develop a
management program based on multiple-use, sustained-yield principles,
and implement a resource management plan for each unit of the National
Forest System. It is the primary statute governing the administration of
national forests.
139. 42 U.S.C. §§ 4321-47. NEPA requires Federal agencies to integrate
environmental values into their decision-making processes by considering the
environmental impacts of their proposed actions and reasonable alternatives
to those actions. To meet this requirement, Federal agencies must analyze the
environmental effects of proposed actions, such as through an environmental
impact statement or other method, as specified in applicable rules.
140. Ass’n of Data Processing Serv. Org. Inc. v. Camp, 397 U.S. 150 (1970); Barlow
v. Collins, 397 U.S. 159 (1970).
141. In addition, Plaintiff DNE may have a “procedural injury” if the agency failed
to complete an Environmental Impact Statement as required by NEPA. See
Massachusetts v. EPA, 549 U.S. 497, 517-18 (2007) (stating “when a litigant
is vested with a procedural right, that litigant has standing if there is some
possibility that the requested relief will prompt the injury-causing party to
reconsider the decision that allegedly harmed the litigant”); see also Sugar Cane
Growers Coop. of Fla. v. Veneman, 289 F.3d 89, 94-95 (D.C. Cir. 2002)
(“[A litigant] who alleges a deprivation of a procedural protection to which
he is entitled never has to prove that if he had received the procedure the
substantive result would have been altered. All that is necessary is to show
that the procedural step was connected to the substantive result.”). Moreover,
if the existing environmental protection laws or agency laws and regulations
pertaining to nature (such as the National Forest Management Act), do not
offer adequate protection, a claim grounded in tort may provide the avenue
through which nature (via its DNE proxy) may prosecute its interest in
continued existence.
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1. Soil Depletion and Erosion
Intact forest soils are moist and contain nutrients. If Plaintiff’s forest cover is removed, the functioning soils will be
exposed to the sun’s rays; soil moisture and nutrients will
evaporate and the bacteria that help break down organic
matter will be affected. Eventually, rain will wash down the
soil surfaces and erosion takes place.142
2. Loss of Canopy and Temperature Regulation
Deforestation will eliminate the forest canopy which acts
as a day-time shield from the sun, but retains heat at night.
Loss of the forest canopy causes more extreme temperature
swings that adversely affect the characteristic native biota
within the Plaintiff; Plaintiff loses its forest-created microclimate and its ability to provide its associated plant and animal habitat.143
3. Mineral Queen River Watershed (home to native brook
trout) Is Greatly Compromised
Currently, the (intact) Plaintiff’s forest filters and regulates
the flow of rain water. The leafy canopy intercepts precipitation, modulating rain’s descent. Plaintiff’s forest floor functions as a sponge, and can absorb over a foot of rain before
slowly releasing it to streams and recharging ground water.144
If Plaintiff’s forest canopy is removed and replaced with
roads, parking lots, and hotels (impervious surfaces) the
impact to the watershed, the river, and receiving streams
will be immediate.145 Increased impervious surface area
causes water to run “off the land, traveling on the surface
towards the streams. As this ‘storm water runoff’ travels to
the streams it collects pollutants and increases speed.”146 This
causes flooding, erosion of stream banks, sediment and pollutant loading, decline in water quality, and loss of habitat for
the brook trout and other fish.147
4. Loss of Biodiversity
If Plaintiff is destroyed, a rich area of biodiversity will be
lost.148 Deforestation and the extensive ski resort development will result in loss of habitat of innumerable species. On
site assessment, remote sensing imagery data, and information from recent biologic surveys that would be analyzed by
the Plaintiff’s forest ecologist and biologist expert witnesses
would confirm the following:

142. See William J. Elliot et al., The Effects of Forest Management on Erosion and Soil
Productivity, U.S. Forest Serv. (July 7, 1996), https://forest.moscowfsl.wsu.
edu/smp/docs/docs/Elliot_1-57444-100-0.html; see also Deforestation, Nat’l
Geographic (2015), http://www.nationalgeographic.com/environment/
global-warming/deforestation/.
143. Deforestation, supra note 142.
144. See Vincent Cotrone, The Role ofTrees and Forests in HealthyWatersheds, PennState
Extension (Aug. 25, 2017), http://extension.psu.edu/plants/green-industry/
landscaping/culture/the-role-of-trees-and-forests-in-healthy-watersheds.
145. See id.
146. See id.
147. See id.
148. See MD Key Wildlife Habitats, supra note 130, at 4-16.
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Characteristic Flora
The tree stands are dominated by sugar maple, basswood,
white ash, white oak, and northern red oak.149 Other identified tree species include shagbark hickory, butternut, black
locust, witch-hazel, eastern hop-hornbeam, striped maple,
and sweet birch.150
The herbaceous layer includes: Jack-in-the-pulpit, white
snakeroot, aniseroot, wood nettle, enchanter’s nightshade,
wild ginger, American ginseng, wild columbine, foamflower,
wood-ferns, trilliums, and bellworts.151
Characteristic Fauna (including animal species identified as
those of greatest conservation need)
Mammals: Allegheny woodrat, American mink, Appalachian cottontail, Big brown bat, Bobcat, Eastern red bat,
Eastern spotted skunk, Hoary bat, Least weasel, Long-tailed
shrew, North American porcupine, Northern long-eared bat,
Golden eagle, Silver-haired bat, Southern bog lemming, Tricolored bat, Southern water shrew, Smoky shrew, Southern
pygmy shrew.152
Birds: Acadian flycatcher, American redstart, American
woodcock, Black-and-white warbler, Blackburnian warbler,
Black-throated blue warbler, Black-throated green warbler,
Broad-winged hawk, Blue-winged warbler, Dark-eyed junco,
Eastern whip-poor-will, Cerulean warbler, Golden-winged
warbler, Hooded warbler, Kentucky warbler, Least flycatcher,
Northern parula, Northern saw-whet owl, Ruffed grouse,
Scarlet tanager, Sharp-shinned hawk and the Veery.153
Reptiles: Eastern box turtle, Timber rattlesnake,
Wood turtle.154
Amphibians: Green salamander, Mountain chorus frog,
Jefferson salamander, Upland chorus frog, Valley and Ridge
salamander, Wehrle’s salamander.155
Insects (including Butterflies and Moths): Sanderson’s
Bumble Bee, American chestnut nepticulid moth, Appalachian blue, Compton tortoiseshell, Hickory hairstreak, Gray
comma, Early Hairstreak, Three-horned moth, Phleophagan
chestnut nepticulid moth and West Virginia White.156
5. Greenhouse Gases and Global Warming Increased
Trees and soils help regulate atmospheric temperatures
through a process called evapotranspiration. This helps to
stabilize the climate.157 Additionally, forests enrich the atmosphere by absorbing CO2 and other greenhouse gases and
producing oxygen.158 Trees also help to remove air pollutants.159 Fewer forests means larger amounts of greenhouse
149. See id. at 417.
150. See id.
151. See id.
152. See id. at 18.
153. See id.
154. See id.
155. See id.
156. See id.
157. See The Greenhouse Effect, Nat’l Geographic, http://environment.national
geographic.com/environment/global-warming/gw-overview-interactive (last
visited September 17, 2017).
158. Id.
159. Id.
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gases entering the atmosphere—and increased speed and
severity of global warming.160
The fact that an injunction to prevent destruction and permanent conversion of the Plaintiff to an extensive ski development will protect “only” 2,000 acres of forest, and therefore
will have only a marginal effect on the entire world’s greenhouse gases is not relevant. In Massachusetts v. EPA,161 the
Supreme Court made clear that although climate risks are
“widely shared”162 and the potential consequences associated
with man-made climate change are enormous compared to
the effect of the challenged action, the claimant’s interest in
avoiding concrete injury was not diminished.163 Specifically,
the court posited, “[the] argument rests on the erroneous
assumption that a small incremental step, because it is incremental, can never be attacked in a federal judicial forum.
Yet accepting that premise would doom most challenges to
regulatory action.”164
Injury in fact is actual or imminent: The permits have been
issued and a Special Use Authorization has been provided
that will allow the clearing and extinguishment of 2,000
acres of the Plaintiff so as to develop the area into to an
extensive ski resort.
Second, there must be a causal connection between the
injury and the conduct complained of—the injury has to
be “fairly. . . trace[able] to the challenged action of the
defendant, and not . . . th[e] result [of] the independent
action of some third party not before the court.”165
The National Forest Service has issued the permits and
provided the Special Use Authorization, which will allow
the destruction of the Plaintiff without an Environmental
Impact Statement, in violation of the laws governing the
National Forests and NEPA.166 The National Forest Service’s
conduct will result in the execution of the deforestation and
resort development plans and therefore, Plaintiff’s concrete
injury in the form of its destruction.
“Third, it must be ‘likely,’ as opposed to merely ‘speculative,’ that the injury will be ‘redressed by a favorable
decision.’”167
If the court grants the injunction and declaratory relief
sought, Plaintiff will avoid destruction. The trees, plants, animals, soil, and water (including the Mineral Queen watershed), will remain intact and will continue to act as a natural
functioning ecosystem with natural processes that preserve
biodiversity, habitat, land integrity and water and air quality,
in addition to acting as a “carbon sink” to reduce greenhouse
gases and global warming.
160. Id.
161. Massachusetts v. EPA, 549 U.S. 497 (2007).
162. Id. at 522 (quoting Federal Election Comm’n v. Akins, 524 U.S. 11, 24
(1998)).
163. Id. at 524.
164. Id.
165. Lujan II, 504 U.S. at 560-61 (quoting Simon v. Eastern Ky. Welfare Rights
Org., 426 U.S. 26, 41-42 (1976))
166. 42 U.S.C. §§ 4321-47.
167. Lujan II, 504 U.S. at 560-61.
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Does this mean that no ski resorts can ever be built again?
No. The result of the Plaintiff DNE proxy prevailing in this
case would mean that the courts, the permitting government
agencies, the developer, and the public may be made more
acutely aware of the very real and far reaching effects of natural ecosystem destruction. The developer of the ski resort can
seek another location (one that does not impact a natural
ecosystem) or otherwise revise its plans so as to eliminate the
possibility of injuring or destroying the Plaintiff.
It would be a victory for both humans and nature.

Hypothetical Case Study No.2: Lujan II Redux in Upstate
New York
This hypothetical case study will assume facts that loosely
parallel the pertinent facts of Lujan II.168 Hypothetically, the
U.S. Government has just approved funding to build a dam
in New York State, and the Secretary of Interior has issued
the necessary permits for the dam construction to begin.169
The dam will eliminate wetlands known to be occupied by a
colony of federally threatened bog turtles.170
Under this Article’s proposal, nature’s DNE proxy, which
seeks declaratory relief and permanent injunction to the construction of the dam, is distinctly different than the Lujan
II human plaintiffs who traveled to Egypt and Sri Lanka to
study and observe endangered animals in their native habitat. Specifically, the Plaintiff is the “juristic person” directly
facing the imminent injury: the scientifically based delineated habitat of the federally threatened bog turtles that will
be eliminated by the dam. Note that the proxy for nature is a
DNE (the bog turtles’ habitat), and not the bog turtles themselves. The DNE proxy acts as an umbrella to protect all of
the living and nonliving components that function through
natural processes within it.171 Without this functioning wetland ecosystem, the individual bog turtles would not survive.
Hence, even under the Endangered Species Act, the “legal
person” aspect of nature would be the DNE proxy—the
DNE habitat of the endangered or threatened species; not
the individual species alone.
In preparation for the case, a legal team would be assembled
including attorneys and scientists (such as wetland ecologists,
herpetologists, and plant and wildlife biologists) that would
168. See id. at 562. To keep the hypothetical as straightforward as possible, the
fact that the challenged activities were overseas (and not in the U.S.) is
omitted. In addition, funding of a dam and the issuance of permits will be the
government action instead of the promulgation of a rule (again, to keep the
example straightforward).
169. See id. at 562-64 (showing in the actual Lujan II case, Plaintiffs’ claim to
injury was that two of the (human) plaintiffs had traveled to foreign countries
and observed endangered animals in their native habitat, and these animals
were now threatened with extinction by the action of the U.S. government in
financing foreign dam building projects, including the Aswan Dam in Egypt.
The Plaintiffs asserted that they intended to go back and would be harmed if
the animals were to become extinct).
170. Endangered and Threatened Wildlife and Plants: Final Rule to List the
Northern Population of the Bog Turtle as Threatened and the Southern
Population as Threatened Due to Similarity of Appearance, 62 Fed. Reg.
59605, 59606 (Nov. 4, 1997) (to be codified at 50 C.F.R. pt. 17).
171. If the USFW has designated “critical habitat” of the listed species the
DNE proxy could read “Critical Habitat of Federally Endangered or
Threatened Species.”
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identify the appropriate legal proxy for nature. Using biotic
and abiotic indicators, such as soil type and moisture, the
local climate, distribution of native plant species, the physical
characteristics of the land, and the characteristic processes of
the ecosystem, the scientists would first need to confirm that
the wetland facing destruction is a natural ecosystem with an
extant and viable bog turtle colony. Expert witness testimony
from the scientists may use (but need not be limited by) the
tools, surveys and research published by the U.S. Fish and
Wildlife Service. Applying an operational definition of the
natural ecosystem habitat would describe the fundamental
elements that distinguish and define the DNE proxy and the
distinct harm it faces in this case. Thus, the DNE’s unique
native biota (including the federally threatened bog turtle),
its abiotic complex, and its key processes and interactions
might be described as follows:
“Bog turtles inhabit shallow, spring-fed fens, sphagnum
bogs, swamps, marshy meadows, and pastures which have soft,
muddy bottoms; clear, cool, slowflowing water, often forming
a network of rivulets; and open canopies.” At only about four
inches long, the bog turtle (Clemmys (Glyptemys) muhlenbergii)
is one of North America’s smallest turtles. The bog turtles rely
on different portions of the (soon-to-be eliminated) wetland at
different times of year to fulfill various needs: The variety of
wet and dry places found in this wetland (or “fen”) meets all
the turtle’s basic needs. Sunny open areas provide the warmth
needed to regulate the turtle’s body temperature and incubate
its eggs, while soft muddy areas allow turtles to escape from
predators and extreme temperatures.172
The wetland at issue is a mapped Element Occurrence
for a viable bog turtle colony and is characteristic bog turtle habitat:
1. Suitable hydrology. Bog turtle wetlands are typically
spring-fed with shallow surface water or saturated soils
present year-round, although in summer the wet area(s)
may be restricted to near spring head(s). Typically these
wetlands are interspersed with dry and wet pockets . . .
2. Suitable soils. Usually a bottom substrate of permanently saturated organic or mineral soils. These are
often soft, mucky-like soils . . .
3. Suitable vegetation. Dominant vegetation of low grasses
and sedges. . . .173
Using New York State’s natural heritage classification
approach, and data collected from on-site assessments this
specific bog turtle habitat can be identified as a “Marl Fen:”
System: Palustrine
Subsystem: Open Peatlands
Community: Marl Fen174
172. See Bog Turtle (Clemmys Muhlenbergii), U.S. Fish & Wildlife Serv., https://
ecos.fws.gov/ecp0/profile/speciesProfile?spcode=C048 (last visited June 17,
2017).
173. U.S. Fish & Wildlife Serv., Guidelines for Bog Turtle Surveys 2 (2006), https://
www.fws.gov/northeast/nyfo/es/btsurvey.pdf.
174. See G.J. Edinger et al., Ecological Communities of New York State 56
(2d ed. 2014), http://www.dec.ny.gov/docs/wildlife_pdf/ecocomm2014.pdf.
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[This is a] wetland that occurs on a bed of marl. Marl is a
whitish substance that is deposited from water that has a lot
of calcium dissolved in it. The whitish substance is calcium
carbonate, people used to harvest marl to lime agricultural
fields. The marl substrate is always saturated, may be flooded,
and has a very high pH, generally greater than 7.5. The main
source of water is always groundwater. The plants are often
sparse and stunted. Marl fens may occur as small patches
within a rich graminoid fen.”175 “The dominant species in
marl fens are graminoid. Characteristic herbaceous species
include yellow sedge, spikerush, twig-rush, beakrush, waterhorehound, grass-of-Parnassus, pitcher-plant, hard-stem
bulrush, nutrush, Ohio goldenrod, arrow-grass, variegated
horsetail, jointed rush, and Kalm’s lobelia.176

The expert reports filed with this information would also
include the spatial boundaries in which the DNE proxy
operates. GIS mapping polygons could illustrate the boundaries, location and unique characteristics of the DNE proxy
in data layers. Applying the law in a scientific context reveals
that the Plaintiff Marl Fen, Habitat of Federally Threatened
Bog Turtles, [latitude/longitude coordinates for the GIS polygon]
meets each element of the standing test:
First, the plaintiff must have suffered an injury in fact.
Injury in fact must consist of an “invasion of a legally protected interest which is (a) concrete and particularized, and
(b) actual or imminent, not ‘conjectural’ or ‘hypothetical.’”177
Invasion of a legally protected interest:
Plaintiff files this action against the United States and Secretary of the Interior, seeking a declaratory judgment that
the approved dam project will eliminate federally threatened
bog turtles directly and by destruction of their habitat, in
violation of the Endangered Species Act. The ESA seeks to
protect species of animals against threats to their continuing existence caused by humans.178 The ESA instructs the
Secretary of the Interior to promulgate by regulation a list of
those species that are either endangered or threatened under
enumerated criteria, and to define the critical habitat of these
species.179 Section 7(a)(2) of the ESA then provides, in pertinent part:
Each Federal agency shall, in consultation with and with
the assistance of the Secretary [of the Interior], insure that
any action authorized, funded, or carried out by such agency
. . . is not likely to jeopardize the continued existence of
any endangered species or threatened species or result in the
destruction or adverse modification of habitat of such species which is determined by the Secretary, after consultation
as appropriate with affected States, to be critical.180
175. Bog Turtle, N.Y. Nat. Heritage Program (July 17, 2008), https://www.nrc.
gov/docs/ML0833/ML083390017.pdf.
176. Edinger et al., supra note 174, at 56.
177. Id. at 560-61.
178. See Endangered Species Act, 16 U.S.C. § 1531 (2012); see generally Tenn.
Valley Auth. v. Hill, 437 U.S. 153 (1978).
179. See Endangered Species Act, 16 U.S.C. § 1531 (2012).
180. See 16 U.S.C. § 1536(a)(2) (2012).
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The bog turtle was listed as federally threatened in 1997.181
Plaintiff—through its attorneys and as a “juristic person”—relies on the citizen suit provision of the ESA, which
provides:
[A]ny person may commence a civil suit on his own behalf
to enjoin any person, including the United States and any
other governmental instrumentality or agency, . . . who is
alleged to be in violation of any provision of this chapter
or regulation issued under the authority thereof; to compel the Secretary to apply, . . . the prohibitions set forth
in or authorized pursuant to . . . of this title with respect
to the taking of any resident endangered species or threatened species; against the Secretary where there is alleged
a failure of the Secretary to perform any act or duty . . .
under this title which is not discretionary with the Secretary. The district courts shall have jurisdiction, without
regard to the amount in controversy or the citizenship of
the parties, to enforce any such provision or regulation, or
to order the Secretary to perform such act or duty, as the
case may be.182

(a) The Injury in Fact Is Concrete and Particularized
As noted above, Plaintiff is characteristic bog turtle habitat and is a mapped Element Occurrence for a viable bog
turtle colony. Plaintiff’s fundamental elements include ideal
habitat for the bog turtles: (1) appropriate hydrology, with
saturated soils containing dry and wet patches; (2) appropriate soils, with saturated marl substrate; and (3) characteristic
dominant vegetation of graminoid species.
The dam Plaintiff seeks to enjoin will change each and
everyone one of Plaintiff’s fundamental elements. The Plaintiff will completely dry out if the dam is built. Plaintiff will
disappear and the bog turtle colony, which relies on the naturally functioning Plaintiff, will not survive.183
(b) The Injury in Fact Is Imminent
The Defendant United States has approved funding for
the dam and the Secretary of the Interior has issued the
necessary permits to allow the Army Corp of Engineers to
begin construction.
“Second, there must be a causal connection between the
injury and the conduct complained of—the injury has
to be fairly . . . traceable to the challenged action of the
defendant, and not . . . the result of the independent action
of some third party not before the court.”184
The Defendant United States has approved funding for
the dam and the Secretary of the Interior has issued the
necessary permits to allow the Army Corp of Engineers to
begin construction. The dam will alter the natural water flow
regime. In doing so, the natural hydrology and the saturated
181. See supra note 174.
182. See 16 U.S.C. § 1540(g) (2012) (emphasis supplied).
183. For a more comprehensive discussion of the ecological effects of dams (beyond
its impacts to the particular bog turtle habitat DNE here), see https://www.
internationalrivers.org/resources/beyond-dams-options-alternatives-3966.
184. Lujan II, 504 U.S. at 560-61.

soils of the Plaintiff will cease to exist. The dam will eliminate the Plaintiff’s four fundamental aspects—its abiotic
features (soils, hydrology), its native biota (including the federally threatened bog turtles), its characteristic processes, and
the spatial boundaries in which these operate. The wetland
will dry out and cease to exist, along with all the organisms
that depend on it.
“Third, it must be ‘likely,’ as opposed to merely ‘speculative,’
that the injury will be ‘redressed by a favorable decision.’”185
If the court were to permanently enjoin construction of
the dam, the Plaintiff and its resident bog turtle colony
would not be destroyed by the dam. The natural ecosystem
would be permitted to exist, persist, and maintain its natural processes.

Would this mean that the water storage, flood protection
and/or energy generation that the dam was planned to provide
is now impossible? No. Modern alternatives to the costly dam
construction and upkeep exist. For instance, water conservation
practices, desalination plants and infiltration gallery technology
may provide sustainable options for water storage. Sustainable
alternatives for flood management include practices that reduce
surface runoff and riparian and in-river technology, along with
the common sense approach of separating human communities
from areas that naturally flood. Finally, there are superior alternatives to hydropower that include energy conservation and efficiency measures as well as solar and wind power generation.186
Given humans’ dependence on natural wetland ecosystems,187
along with the morality of choosing not to extinguish another
species, this is a victory for both nature and humans.

185. Id. at 561.

186. See generally Beyond Dams: Options & Alternatives. A Report by American
Rivers and International Rivers Network, Written by Elizabeth Brink of
International Rivers Network and Serena McClain and Steve Rothert of
American Rivers (May 2004), at https://www.internationalrivers.org/sites/
default/files/attached-files/beyonddams.pdf.
187. Wetlands maintain and improve water quality, water supply, flood protection,
erosion control, and storm surge protection. Wetlands also provide important
wildlife habitat and sequester carbon. See generally Why Are Wetlands Important?,
U.S. Envtl. Prot. Agency, https://www.epa.gov/wetlands/why-are-wetlandsimportant (last visited June 21, 2017).
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One Small Step for the EPA, One
Giant Leap for the Environment:
A Hybrid Proposal for Regulating
Rocket Emissions Due to the Rising
Commercial Space Industry
Ashima Talwar*
I.

Introduction

When asked what they want to be when they grow up, kids
often respond, “An astronaut! I want to go to space!” But this
generation of children may not need to become astronauts
to go to space—the commercial space industry is rapidly on
the rise.
Along with the excitement at the prospect of space exploration, tourism, and commercial enterprise, however, comes
a new set of problems for the environmental and legal communities to solve. One such difficulty this boon of progress
will pose is the emissions of air pollutants. Simply watching a rocket lift off, with billows of black smoke gathering
ominously below, should concern any environmentalist.
Some experts have noted the relatively low environmental
cost attributed to rocket launches, based on certain exhaust
products,1 but given the nascent nature of private spaceflight
and its imminent potential for maturation, the countdown
clock on the need to regulate rocket emissions has already
begun.2
* The author is a J.D. graduate of The George Washington University
Law School class of 2018. She received her Bachelor of the Arts from
New York University’s Gallatin School of Individualized Study.
The author would like to thank Aalok Patel, Prof. Jay Calhoun,
Ken Davidian, and Caitlin McCoy for their support and guidance
throughout this process.
1.

2.

See, e.g., Darin W. Toohey, How Do Rocket Emissions Impact Ozone and Climate?, U. of Colo. at Boulder Atmospheric and Oceanic Sci., http://
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As the industry matures and costs decrease, satellite
launches and space tourism will likely become commonplace.
Scientists predict that these aggregated rocket emissions
could significantly exacerbate changes to the climate and the
ozone layer.3 Neither Congress nor the U.S. Environmental
Protection Agency (“EPA”) has yet addressed this concern
through legislation or regulation. However, in a policy determination letter, the EPA categorized rocket launching as a
mobile source activity rather than a stationary source activity
under the Clean Air Act (“CAA”), absolving a space company of potential permitting requirements.4 This conclusion
provided the EPA less oversight over the company’s emissions
and lowered the company’s administrative burden. Although
the EPA’s decision is based on sound logic, it requires clarification so that the burgeoning commercial space industry has
certainty in how it can expect to be regulated in the future.
For example, aerospace engineers and rocket manufacturers
require a regulatory framework that will clarify the parameters within which they must design and build the rockets.5
The EPA has clear authority over rockets as aircraft, a subset of mobile sources of emissions, as the policy determination letter suggested. The letter also alluded to the regulation

3.

4.

5.

limited Opportunities, NASA (Dec. 1, 2015), http://www.nasa.gov/feature/
commercial-flight-opens-unlimited-opportunities.
See Martin Ross et al., Potential Climate Impact of Black Carbon Emitted by Rockets, 37 Geophysical Research Letters (Dec. 2010); see also
Donald E. Gardner et al., National Research Council Committee on Toxicology, Assessment of Exposure-Response Functions for
Rocket-Emission Toxicants (1998), https://www.nap.edu/catalog/6205/
assessment-of-exposure-response-functions-for-rocket-emission-toxicants.
See Letter from John S. Seitz, EPA Dir., Off. Quality Planning & Standards,
to Pat Ladner, Exec. Dir., AK Aerospace Dev. Corp. (Jan. 12, 2000), https://
www.epa.gov/sites/production/files/2015-08/documents/rocket.pdf [hereinafter Letter from John S. Seitz].
See Larry A. Caddy et al., Reduced Hazard Chemicals for Solid Rocket Motor Production, AGARD, Envtl. Aspects of Rocket and Gun Propulsion (Feb. 1,
1995), http://infohouse.p2ric.org/ref/23/22126.pdf.
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of rockets launched from being attached to fixed test stands
as a part of rocket launch systems (defined as the rocket and
its launch facility), which would be regulated as stationary
sources. Therefore, given the unique nature of rocket launch
systems, which fit both the categories of mobile sources and
stationary sources, the EPA should regulate rocket launch
systems as hybrid mobile-stationary sources. It is critical that
the EPA regulate emissions of rocket activities as accurately
and comprehensively as possible to avoid exacerbation of climate change and ozone depletion.
This Note considers the following issues:
I. How will emissions from rockets be regulated under
the Clean Air Act?
II. How can Congress amend the Clean Air Act to further clarify the applicability of the statute to rocket
launch systems?
Part II discusses the history of public spaceflight, the
ascent of the commercial space industry, the mechanics of a
rocket launch, and the environmental impact of rocket emissions and airplane emissions. Part III describes the CAA’s
purpose, its categorization of air pollutants, and its definitions and parameters of mobile and stationary sources of
emissions. Part IV analyzes the possibilities of regulating
rocket emissions under the CAA’s current constraints, based
on whether rockets and launch systems properly fall under
the definition of mobile sources, stationary sources, or both.
Part V proposes amendments to the CAA and EPA regulations to clarify the law’s jurisdiction to regulate rockets and
launch systems. Part VI concludes the Note with a summary
of the environmental implications of the rise of commercial
space travel and how to correct the course it is on.

II.

The Rise and Implications of the
Commercial Space Industry

A.

A Brief History of the Space Industry

The Space Age began on October 4, 1957. On that date,
the U.S.S.R. successfully launched the first artificial satellite, Sputnik I, and the Soviet Union and the United States
began an interstellar competition.6 Though many associate
the Space Race with two world powers pitted against each
other, the private sector has been involved since before man
walked on the moon.
In the early 1960s, the newly created National Aeronautics and Space Administration (“NASA”) began contracting
with commercial companies to aid in the rapid creation and
implementation of active communication satellites.7 At that
time, there were no existing public policies that governed
the execution of private companies’ proposals.8 Among these
proposals was NASA’s launch of AT&T Bell Telephone Lab’s
6.
7.
8.

Steve Garber, Sputnik and the Dawn of the Space Age, NASA (Oct. 10, 2007),
http://history.nasa.gov/sputnik/.
See David J. Whalen, Communications Satellites: Making the Global Village Possible, NASA, http://history.nasa.gov/satcomhistory.html.
Id.
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Telestar on July 10, 1962, the first successfully launched
active communications satellite in the world, as well as government contracts for additional satellites from commercial
companies.9
With the help of the U.S. government, this movement
towards industry-directed spaceflight has grown since the
Space Race. Congress passed legislation over several decades
in its attempt to deregulate the space industry and encourage access by private companies. However, NASA opposed
several proprivatization attempts of the space industry, which
was met with pushback via legislation by Congress.10 These
efforts began with the Communications Satellite Act of
1962, which created a corporation, Comsat, to work with
foreign governments or businesses on a communications satellite system.11 The government considered Comsat a public
entity, even an agency, rather than a private enterprise.12
Despite these congressional efforts, NASA continued to
resist commercial competition to the Space Shuttle. Nonetheless, President Reagan signed the Commercial Space
Launch Act of 1984 into law, which encouraged the U.S.
private sector to work with NASA to develop launch vehicles
and promote economic growth.13
The private sector began to see a steady increase in interest in space exploration around the turn of the 21st century,
and that interest has continued to gain momentum to date.
In 2004, President George W. Bush signed the Commercial
Space Launch Amendments Act into law, effectively mandating NASA and the Federal Aviation Administration (“FAA”)
to legalize commercial space travel.14
The X PRIZE Foundation, a non-profit that stimulates
technological development which is beneficial for humanity
by sponsoring competitions with cash prizes as incentives,
created the Ansari X Prize in May 1996.15 The Foundation
announced that the Ansari X Prize would provide $10 million to the first non-governmental organization that developed a privately-funded spacecraft that fit the criteria to (1)
travel 100 kilometers above Earth, (2) with three people, and
(3), twice within two weeks.16 This ushered in the era of a private space race, as twenty-four teams from around the world
competed.17 On October 4, 2004, a spaceplane called SpaceShipOne, owned by Mojave Aerospace Ventures, completed
9. Id.
10. See generally Jonathan F. Galloway, Originating Communications Satellite Systems; The Interactions of Technological Change, Domestic Politics, and Foreign
Policy, in Beyond the Ionosphere (Andrew J. Butrica, ed., 1997), http://
history.nasa.gov/SP-4217/ch13.htm.
11. Id. at 171–72.
12. Id. at 173.
13. Commercial Space Launch Act, Pub. L. No. 98-575, 98 Stat. 3055 (1984).
14. Commercial Space Launch Amendments Act of 2004, Pub. L. No. 108-492,
118 Stat. 3974 (2004). The FAA has licensed 251 launches as of November 11,
2016, and there are currently 11 active launch licenses, the longest of which
run through 2021. Commercial Space Data, Fed. Aviation Admin., https://
www.faa.gov/data_research/commercial_space_data/ [https://perma.cc/7366HF4H] (last visited Nov. 20, 2016).
15. XPRIZE, What Is an XPRIZE?, http://www.xprize.org/about/what-is-anxprize (last visited Mar. 1, 2018).
16. XPRIZE, A $10M Competition to Usher in a New Era of Private Space Travel,
http://ansari.xprize.org/ (last visited Mar. 1, 2018).
17. XPRIZE, Competing Teams, http://ansari.xprize.org/teams (last visited Nov.
20, 2016).
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the challenge and won the Ansari X Prize.18 It was the first
private spacecraft in history to carry a human into space.19
Inspired by SpaceShipOne, famed entrepreneur Richard Branson co-founded Virgin Galactic.20 Virgin Galactic
aimed to build the first commercial spaceline. It sought to
launch two flights per day for space tourists by 2011, partnering with Mojave Aerospace Ventures.21 Although it has
not begun commercial flights, as of the beginning of 2017,
approximately 700 people have put deposits down to travel
on Virgin Galactic’s SpaceShipTwo.22 In August 2016, the
Federal Aviation Administration’s Office of Commercial
Space Transportation granted Virgin Galactic an operator
license for SpaceShipTwo.23 It is currently in flight testing phases.24 One noteworthy component of spaceplane
SpaceShipTwo’s design is that it is carried to launch altitude
by an aircraft, at which point its rocket engine ignites.25
When landing, it operates as a normal airplane would on
a runway.26
Space Exploration Technologies Corporation, or SpaceX,
was founded in 2002 by Elon Musk.27 Musk wanted to lower
the cost of space travel and colonize Mars, with the goal of
inspiring an interest in space exploration again and increasing NASA’s budget.28 He has certainly achieved his goal of
making space the exciting industry it once was, due in part to
his fame from other projects, but also due to the overwhelming success that SpaceX has enjoyed. Not only was SpaceX
the first privately-funded company to put a rocket into orbit,
but in 2016, it famously landed its Falcon 9 rocket upright
just six miles away from its launch pad.29 This feat achieved
the dream of a reusable rocket, which the industry had
sought after for years.30 SpaceX completed eighteen launch
missions during each 2016 and 2017, and it has completed
nine launch missions within 2018 as of May 11, 2018.31 In
March 2017, the private space company made history again
18. See id.
19. Tim Sharp, SpaceShipOne: The First Private Spacecraft | The Most Amazing Flying Machines Ever, Space.com (Oct. 2, 2014), https://www.space.com/16769spaceshipone-first-private-spacecraft.html.
20. Id.
21. Patel-Predd, supra note 1.
22. See Irene Klotz, Richard Branson’s Passenger Space Firm Granted FAA Operating License, Reuters (Aug. 1, 2016), https://www.reuters.com/article/spacevirgin-gltct/richard-bransons-passenger-space-firm-granted-faa-operating-licence-idINKCN10C36Q; see also Sharp, supra note 19.
23. FAA-AST Awards Virgin Galactic Operator License for SpaceshipTwo, Virgin
Galactic (Aug. 1, 2016), http://www.virgingalactic.com/faa-ast-awards-virgin-galactic-operator-license-for-spaceshiptwo/; see also Sharp, supra note 19.
24. See generally Update From Mojave: The Next Phase of Flight Test, Virgin Galactic (Nov. 1, 2016), http://www.virgingalactic.com/update-from-mojave-thenext-phase-of-flight-test; see also Sharp, supra note 19.
25. See Jonathan Amos, Sir Richard Branson’s Virgin Galactic Spaceship Ignites Engine in Flight, BBC (Apr. 29, 2013), http://www.bbc.com/news/
science-environment-22344398.
26. Tariq Malik, Virgin Galactic’s SpaceShipTwo Unity Takes 1st Flight With Mothership, Space.com (Sept. 9, 2016), https://www.space.com/34025-virgin-galactic-spaceshiptwo-unity-first-mothership-flight.html.
27. About, SpaceX, http://www.spacex.com/about (last visited May 15, 2018).
28. See generally Elon Musk, Risky Business, Inst. of Electrical and Electronics
Engineers, http://spectrum.ieee.org/aerospace/space-flight/risky-business.
29. Jeffrey Kluger, 10 Things to Know About SpaceX, TIME (Dec. 22, 2015), http://
time.com/space-x-ten-things-to-know/.
30. Id.
31. Completed Missions, SpaceX, http://www.spacex.com/missions (last visited Jan.
20, 2017).
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by reusing a rocket to launch a commercial satellite.32 This
successful flight heralded the age of more affordable and sustainable spaceflight.33
On April 3, 2017, a new commercial enterprise entered the
outer space scene: Brand Delta-V.34 But this company is not
launching private rockets; it is a dedicated marketing firm
for those space startups.35 This is yet another indication of
the tipping point of the growth of the private space industry.
Twelve men on the moon,36 five decades, and two Marsexploring rovers later,37 the NASA budget was no longer large
enough to keep the Space Shuttle Program afloat without sacrificing its priorities, and its last mission landed in 2011.38 The
suspension of the Space Shuttle’s activities after the Challenger
accident afforded the commercial space industry an opportunity to fill the void.39 The Obama Administration’s space
policy turned toward public-private partnerships, including
looking to industry to develop a commercial spacecraft to
shuttle astronauts to and from the International Space Station (“ISS”).40 Just over two years later, NASA’s Commercial
Orbital Transportation Services (“COTS”) program afforded
two American aerospace manufacturers, SpaceX and Orbital
ATK, the opportunity to resupply the ISS with cargo.41 Due
to the success of the COTS program, which provides inexpensive and efficient commercial transportation,42 NASA
awarded SpaceX and Orbital ATK commercial resupply services contracts through the end of 2016.43
The dawn of the Trump Administration has also delivered a focus on space exploration through the private sector.44 President Trump’s first address to a joint session of
32. Kenneth Chang, SpaceX Launches a Satellite With a Partly Used Rocket, N.Y.
Times (Mar. 30, 2017), https://www.nytimes.com/2017/03/30/science/spacexlaunches-a-satellite-with-a-partly-used-rocket.html.
33. Id.
34. Brand Delta-V Becomes the NewSpace Industry’s First Marketing Company, Brand
Delta-V (Apr. 3, 2017), http://branddeltav.com/newspace-first-marketingcompany/.
35. Id.
36. Nat’l Aeronautics & Space Admin., NASA and Scouting (Apr. 12, 2011),
https://www.nasa.gov/audience/foreducators/informal/features/F_NASA_
and_Scouting.html [https://perma.cc/HJ65-BNZ6].
37. Elizabeth Howell, A Brief History of Mars Missions, Space (Mar. 17, 2015),
http://www.space.com/13558-historic-mars-missions.html.
38. Nat’l Aeronautics & Space Admin., Space Shuttle Era: Overview, https://
www.nasa.gov/mission_pages/shuttle/flyout/index.html
[https://perma.cc/
TL4C-TZM6] (last visited May 15, 2018).
39. Joan Lisa Bromberg, NASA and the Space Industry 186 (2000).
40. Joel Achenbach, NASA Budget for 2011 Eliminates Funds for Manned Lunar
Missions, Wash. Post (Feb. 1, 2010), http://www.washingtonpost.com/wpdyn/content/article/2010/01/31/AR2010013101058.html; see also Andrew
Moseman, Obama’s NASA Budget: So Long, Moon Missions; Hello, Private
Spaceflight, Discover Mag. (Feb. 1, 2010) http://blogs.discovermagazine.
com/80beats/2010/02/01/obamas-nasa-budget-so-long-moon-missions-helloprivate-spaceflight/#.WDDva6IrLow.
41. Nat’l Aeronautics & Space Admin., Commercial Resupply Services Overview (July 29, 2016), https://www.nasa.gov/mission_pages/station/structure/
launch/overview.html [https://perma.cc/2NT3-HFSD].
42. Id.
43. John Yembrick & Josh Byerly, NASA Awards Space Station Commercial Resupply Services Contracts, Nat’l Aeronautics & Space Admin. (Dec. 23, 2008),
https://www.nasa.gov/offices/c3po/home/CRS-Announcement-Dec-08.html
[https://perma.cc/8AM7-W9R5].
44. Eric Berger, The Trump Administration Has Unleashed a Lunar Gold Rush,
Ars Technica (Mar. 3, 2017), https://arstechnica.com/science/2017/03/thetrump-administration-has-unleashed-a-lunar-gold-rush/l; see also Andy Pasztor, Trump Space Policy Options Emphasize Role of Private Enterprise, Wall St.
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Congress included an indication of his goal to have astronauts land on the moon during the 2019 planned orbit mission.45 Almost immediately after, SpaceX announced that
it would transport two private citizens around the moon by
the end of 2018.46 These paying customers will go further
into space than any other space tourist has before.47 Additionally, President Trump signed a NASA budget authorization bill, the agency’s first in seven years, on March
21, 2017.48 The bill, the National Aeronautics and Space
Administration Transition Authorization Act of 2017,
instructs NASA to promote the private space industry,
especially through public-private partnerships.49
Although robust space tourism for civilians is not yet
underway, companies continue to engage in the commercial
space industry through satellite communications. Satellite
launches are the quintessence of the commercial space industry in its current form, as it produces billions of dollars in
sales of products and services each year.50 In addition to the
anticipated growing number of launches for space tourism,
satellite launches are and will likely continue to be a large
percentage of the commercial space industry.51 For example, SpaceX alone plans to deploy at least seventy satellites
between the beginning of 2017 and early 2018 on just one
contract.52 The company intends to launch twenty rockets in
2017, in comparison to its eight launches in 2016.53
Despite the abundance of commercial satellites that are
launched each year,54 scientific data about their emissions
has not been widely reported. However, given the potential payload capacity of each rocket of several hundred
satellites,55 the launch of a single satellite is more efficient
than the launch of a single rocket. Therefore, the emissions

45.

46.

47.
48.

49.
50.
51.
52.
53.

54.
55.

J. (Feb. 5, 2017), https://www.wsj.com/articles/trump-space-policy-optionsemphasize-role-of-private-enterprise-1486317411.
Pasztor, supra note 44; James Grebey, Trump Proposes “American Footprints on
Distant Worlds” in Speech, Inverse (Feb 28, 2017), https://www.inverse.com/
article/28494-donald-trump-space-exploration-moon-mars-mission-speechto-joint-sessioncongress.
Christian Davenport & Joel Achenbach, Elon Musk’s SpaceX Plans to Fly Two
Private Citizens Around the Moon by Late Next Year, Wash. Post (Feb. 27,
2017), https://www.washingtonpost.com/news/the-switch/wp/2017/02/27/
elon-musks-spacex-plans-to-fly-two-private-citizens-around-the-moon-bylate-next-year/?utm_term=.543c263c1475.
Id.
NASA Transition Authorization Act of 2017, S. 442, Pub. L. No. 115-10; see also
Sarah Kaplan, Trump Signs NASA Bill Aimed at Sending People to Mars, Wash.
Post (Mar. 21, 2017), https://www.washingtonpost.com/news/speaking-ofscience/wp/2017/03/21/trump-signs-nasa-bill-aimed-at-landing-on-mars/?
utm_term=.f635a0cdcd79.
See NASA Transition Authorization Act of 2017, S. 442, Pub. L. No. 115-10.
Whalen, supra note 7.
The Annual Compendium of Commercial Space Transportation: 2017, supra
note 2.
See Press Release, Iridium-1 NEXT Mission, (Jan. 2017), http://www.spacex.
com/sites/spacex/files/spacex_iridium1_press_kit.pdf.
Stephen Clark, SES 10 Telecom Satellite in Florida for Launch on Reused
SpaceX Rocket, Spaceflight Now (Jan. 17, 2017), https://spaceflightnow.
com/2017/01/17/ses-10-telecom-satellite-in-florida-for-launch-on-reusedspacex-rocket/; see Completed Missions, supra note 31.
Ivan Mehta, IRSO to Launch a Record 104 Satellites on 15 February, Huffington Post India (Feb. 6, 2017), http://www.huffingtonpost.in/2017/02/06/
isro-to-launch-a-record-104-satellites-on-15-february/.
See Eric Berger, The US Intelligence Nominee Cannot Believe India Just Launched
104 Satellites, Ars Technica, (Mar. 2, 2017), https://arstechnica.com/science/2017/03/nominee-for-top-intelligence-post-shocked-by-indian-satellitelaunch/ (noting that despite 104 being the record-setting number of satellites
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of a rocket are still relevant as it is the vessel for satellite
delivery. Rockets have been launching satellites for years
and will continue to do so. The next section will discuss the
mechanics of rocket launches.

B.

The Mechanics of Rocket Launches and Spaceflight

A launch system is comprised of at least a rocket and a
launch pad, if not other structures such as an umbilical
tower.56 Rockets deploy into space from launch facilities,
which include a launch pad and its service structures.57 A
launch complex or spaceport may contain several launch
facilities.58 A launch pad has a service structure built on
top of it, which allows crew to board and service the rocket
from different access points. The service structure also supports the shuttle stack while it is vertically positioned, per
Figures 1 and 2.59 This service structure, also called an
umbilical tower or gantry, is generally stationary and facilitates communications and fueling while the rocket is still
earthbound.60
Figure 1 - The gantry
arms are raised to
secure the Soyuz rocket
onto the launch pad.61

56.
57.
58.
59.
60.
61.
62.

Figure 2 - The gantry
arms closed around
the Soyuz rocket.62

launched into space, SpaceX has the capacity to launch more than five times
that payload).
See, e.g., John Kelly, NASA Kills “Wounded” Launch System Upgrade at KSC,
Florida Today (Sept. 18, 2002), http://archive.li/3MuRR.
See, e.g., FAQs, Spaceport America, http://spaceportamerica.com/about-us/
faq/ (last visited Apr. 9, 2017).
Id.
See Fixed Service Structure, NASA, https://www.nasa.gov/mission_pages/shuttle/launch/fixed-service-structure.html (last visited Apr. 9, 2017).
Id.; see also David S.F. Portree, The LUT, the Shuttle, and the Saturn V S-IC
Stage (1969), Wired (Apr. 13, 2012), https://www.wired.com/2012/04/
the-lut-the-shuttle-and-the-saturn-v-s-ic-stage-1969/.
Mike, Soyuz TMA-08M to Launch From Baikonur to ISS Today, Wired4Space
(Mar. 28, 2013), http://www.wired4space.com/category/rockets/soyuz.
Jerry Wright, ed., Gantry Arms Secure Soyuz, NASA (Mar. 23, 2014), https://
www.nasa.gov/content/gantry-arms-secure-soyuz.
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Figure 3 - The gantry retracts as
Apollo 11 launches.63

launched using flame trenches,71 while others, like the Virgin
Galactic SpaceShipTwo, are dropped at launch altitude by
aircraft.72 Flame trenches can be used in addition to fixed
structures on launch pads or in place of them.73 A flame
trench, a pit constructed with bricks, is used to deflect the
fire and rocket exhaust during launch so that the rocket does
not get damaged.74 As mentioned in an earlier section, SpaceShipTwo functions similarly to an airplane after it reenters
the stratosphere.75 To launch, an aircraft carries it to launch
altitude and its engines ignite to blast off from a suspended
state.76

C.

Because rockets take off vertically, they are still attached
to the pad to provide stability for several seconds after engine
ignition.64 Once the engines have built up to their full-thrust
capacity, the launch pad’s connections to the rocket, either
through hold-down arms or explosive bolts, are released.65
Subsequently, the rocket may lift off, free from support or
restraint from the launch pad.66
Black carbon particles, or soot,67 which is the dark gray
smoke seen coming out of tailpipes and trucks’ exhaust
stacks, begins discharging when the rocket engines have
ignited, while still attached to the launch pad. The rocket
continues to emit soot once the gantry has retracted and it
is no longer attached to the launch facility, and when the
rocket is in flight.68 Rockets reach at least 200 km, or 125
miles, above the Earth’s surface,69 traveling through the
atmospheric layer known as the thermosphere.70
There are launch methods other than the traditional
launch pad approach described above. Some rockets are
63. Ralph Morse, The LIFE Picture Collection/Getty Images, Time, http://time.
com/3880305/apollo-11-photos-of-what-liftoff-looked-like/ (last visited Mar.
6, 2017).
64. Portree, supra note 60.
65. See, e.g., id.
66. Id.
67. For the purposes of this Note, black carbon will be interchangeable with soot.
As explained in Section I.C., black carbon is particulate matter, which is a type
of air pollutant.
68. See Don Pettit, The Tyranny of the Rocket Equation, Nat’l Aeronautics &
Space Admin. (May 1, 2012), https://www.nasa.gov/mission_pages/station/
expeditions/expedition30/tryanny.html.
69. Why Can’t an Airplane Just Fly Into Space? Why Do We Need Rockets?, Nat’l
Aeronautics & Space Admin., https://spaceplace.nasa.gov/review/dr-marctechnology/rockets.html (last visited Apr. 8, 2017) [hereinafter Why Can’t an
Airplane Just Fly Into Space?].
70. Thermosphere—Overview, UCAR Center for Science Education, https://
scied.ucar.edu/shortcontent/thermosphere-overview (last visited Apr. 8, 2017).
Conversely, airplanes can only fly to about 12 km, or 7.5 miles, above the
Earth’s surface, a height which is within the layer of atmosphere called the
stratosphere. Why Can’t an Airplane Just Fly Into Space?, supra note 69; see
also The Stratosphere—Overview, UCAR Center for Science Education,
https://scied.ucar.edu/shortcontent/stratosphere-overview (last visited Apr. 9,
2017).
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Environmental Impacts of Rocket Emissions

Each rocket launch may be de minimis in environmental
costs. But given the aforementioned rapid rise of the commercial space industry, disaggregated statistics of each launch are
not accurately representative of the effects the industry might
have once many rockets are launched.77 The emissions that
rockets give off are based on the type of propellant used, but
generally include water, nitric oxide, carbon dioxide (CO2),
and soot made up of black carbon particles.78
Scientists predict that 1,000 launches per year of suborbital rockets would produce a “layer of black carbon particles
in the northern stratosphere that could cause potentially significant changes in the global atmospheric circulation and
distributions of ozone and temperature.”79 These scientists
stated that there are plans for several hundred to thousands
of suborbital spaceflights per year by 2021,80 so these environmental changes are well within reach. Rocket emissions will
exacerbate global warming because, as compared to intermittent ejections of black carbon into the air like volcanic eruptions, their “continuous nature . . . means that the rocket
stratospheric [black carbon] layer becomes a constant . . .
feature of the Earth’s atmosphere for as long as the launches
continue.”81 When spaceflight becomes consistent, the soot

71. Flame Trench-Deflector System, Nat’l Aeronautics & Space Admin., https://
www.nasa.gov/mission_pages/shuttle/launch/Flame-trench-deflector.html
[https://perma.cc/3XTP-CDK7] (last visited Apr. 9, 2017); see also Linda
Herridge, New Flame Trench Will Support New Era at Launch Pad 39B, Nat’l
Aeronautics & Space Admin. (June 24, 2013), https://www.nasa.gov/exploration/systems/ground/pad_b_flame_trench.html.
72. Amos, supra note 25.
73. Cf. Linda Herridge, supra note 71; Flame Trench-Deflector System, supra note
71; see also Letter from John S. Seitz, supra note 4.
74. Linda Herridge, supra note 71; Flame Trench-Deflector System, supra note 71.
75. See Amos, supra note 25.
76. See id.
77. An issue not addressed in this Note is the virulence of the type of rocket fuel
used: solid or liquid. Solid rocket fuels are more durable and more easily stored,
and solid propellant motors are the simplest rocket designs, but liquid rocket
fuel is less harmful to the environment. See Martin Ross et al., Limits on the
Space Launch Market Related to Stratospheric Ozone Depletion, 7 Int’l J. Space
Politics & Pol. 50–82 (2009).
78. See Toohey, supra note 1.
79. Ross et al., supra note 3; see also Andrew Rosenblum, Space Tourism’s Black
Carbon Problem, Popular Science (May 16, 2013), http://www.popsci.com/
science/article/2013-05/space-tourism-experiment-geo-engineering.
80. Ross et al., supra note 3, at 77.
81. Id.
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from steady launches will intensify the rise in temperature,
implicating climate change.82
Although there is a dearth of research in the field of
rocket emissions and these scientists did not research rocket
emissions of all air pollutants, they did note that, based on
assumptions their research made, there were “expected future
increases” in greenhouse gases based on rocket emissions
as well.83 Greenhouse gases (“GHG”) include water vapor,
CO2, and other gases that prevent heat from escaping from
the atmosphere, causing the global temperature to rise.84
The study also showed the global impact that rocket
launch emissions would have on ozone distribution, which
would change up to 6%.85 Ozone layer loss is caused by water
as well as soot.86 With the amount of expected increase in
unregulated rocket activity, ozone depletion could reach precarious conditions by around 2050.87
Commercial space enterprise Virgin Galactic has estimated that the per-passenger CO2 emissions of a spaceflight
will be equivalent to about 60% of the per-passenger roundtrip commercial flight from London to New York.88 However, this does not take into account that there are other
emissions of environmental concern (i.e. black carbon), or
that a commercial flight holds significantly more passengers
than a spaceflight currently does.89 Because Virgin Galactic
did not discuss how it reached this statistic, it is likely that
rocket emissions are greater than the company represents.
Emissions from rocket launches and spaceflight are inevitable, but the launch complexes from which rockets takeoff
have their own sources of pollution, which may also pose a
need for regulation.90
82. Press Release, Am. Geophysical Union, Soot From Space Tourism Could Spur
Climate Change (Oct. 22, 2010), https://news.agu.org/press-release/sootfrom-space-tourism-rockets-could-spur-climate-change/; see Ross et al., supra
note 3.
83. Ross et al., supra note 3.
84. Overview of Greenhouse Gases, U.S. Envtl. Protection Agency, https://www.
epa.gov/ghgemissions/overview-greenhouse-gases [https://perma.cc/8XNKCM9R] (last visited Apr. 9, 2017) (noting that carbon dioxide is a GHG);
see also Climate Roles of H2O, CH4, and CO, NASA Jet Propulsion Laboratory, https://tes.jpl.nasa.gov/mission/climateroles/ [https://perma.cc/7ZEU9UD8] (last visited Apr. 9, 2017) (noting that water vapor is the most important GHG).
85. This percentage is limited to the “high-mid latitudes and polar regions” whereas the impact on other parts of the globe would not be as significant. Ross et
al., supra note 3, at 5.
86. See id. at 8; M.N. Ross et al., Ozone Depletion Caused by NO and H2O Emissions From Hydrazine-Fueled Rockets, J. Geophysical Res. (Nov. 2004).
87. See Rocket Launches May Need Regulation to Prevent Ozone Depletion, Says New
Study, CU Boulder Today (Mar. 31, 2009), https://www.colorado.edu/today/2009/03/31/rocket-launches-may-need-regulation-prevent-ozone-depletion-says-new-study.
88. Leo Hickman, It’s Not Rocket Science: Leaving the Planet Costs the Earth, The
Guardian (May 11, 2009), https://www.theguardian.com/environment/
blog/2009/may/11/travel-and-transport-carbon-emissions.
89. See generally id.
90. The launch sites themselves are sources of environmental havoc, causing air pollution that leads to area water contamination and unhealthy local animals. For example, scientists note that rockets launching from
NASA’s Kennedy Space Center in Florida emit “thousands of pounds
of metals and other chemicals into the air.” They settle into the water and
cause liver damage in crocodiles that live near the launch complex due
to higher rates of iron and other metals in their environments. Lindsey
Konkel, NASA Shuttle Launches Leave Legacy of Pollution in Florida Refuge, MintPress News (May 20, 2014), http://www.mintpressnews.com/
nasa-shuttle-launches-leave-legacy-of-pollution-in-florida-refuge/191127/.
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Environmental Impacts of Airplane Emissions

Airplanes generate emissions in the form of CO2, water
vapor, particulate matter, and other pollutants.91 Aircraft92
comprise 12% of GHG emissions from the U.S. transportation sector and 3% of total U.S. GHG emissions.93 To date,
there is still no clear, direct regulation of aircraft GHG emissions.94 The next section, however, will describe how the EPA
can regulate other pollutants emitted by airplanes.

III. The Legal Framework of Aircraft and
Rocket Emission Regulation
Space law, like the law of the sea, falls within the common
heritage of mankind—a principle that deems outer space to
be shared property of all countries.95 However, given that
rockets are launching from, and emitting air pollutants
within, the borders of the U.S., this Note will assume that
environmental regulation of the U.S.’s private space industry
will be subject to EPA jurisdiction and that the Clean Air Act
will apply, as will be discussed in Part III.

A.

The Clean Air Act

The Clean Air Act (“CAA”) was the first federal law in the
U.S. to control air pollution and, through its iterations, is
extremely comprehensive.96 Congress’s intent in creating the
statute was to prevent air pollution,97 and as experts learned
more about air pollution’s environmental and health effects,
Congress passed subsequent amendments to update and
modernize the law.
The CAA directs the EPA to control air pollution through
the regulation of ambient air.98 Regulation of ambient air has
the goal of protecting and enhancing air quality to promote
public health and welfare.99 The EPA does so through several
		 Additionally, launches have contaminated the soil beneath the Kennedy
Space Center launch pads with a chemical used to clean rocket engines. Despite
stopping the practice in the 1970s, NASA would dump the contaminant directly into the ground. More recently, however, the ground beneath the launch
pad is laden with other solvents, flame retardants, and metals, which NASA has
made efforts to eradicate. Rebecca Boyle, With Shuttle Launches Over, Cleanup
of Launch Zone Chemicals Will Take Decades and Millions of Dollars, Popular Sci. (Aug. 1, 2011), http://www.popsci.com/technology/article/2011-08/
space-shuttles-and-rocket-launches-caused-1-billion-toxic-pollution.
91. Fed. Aviation Admin. Office of Env’t and Energy, Aviation Emissions,
Impacts & Mitigation: A Primer 2 (2015), https://www.faa.gov/regulations_
policies/policy_guidance/envir_policy/media/Primer_Jan2015.pdf.
92. This statistic only accounts for the current definition of aircraft, which excludes rockets.
93. Regulations for Greenhouse Gas Emissions From Aircraft, U.S. Envtl. Protection Agency, https://www.epa.gov/regulations-emissions-vehicles-and-engines/regulations-greenhouse-gas-emissions-aircraft [https://perma.cc/LKH5SRKY] (last visited Apr. 8, 2017).
94. Id.
95. See Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celestial Bodies art.
1–2, Dec. 5, 1979, 18 U.S.T. 2410, 610 U.N.T.S. 205.
96. Evolution of the Clean Air Act, U.S. Envtl. Protection Agency, https://
www.epa.gov/clean-air-act-overview/evolution-clean-air-act [https://perma.cc/
JLV5-MNLB] (last visited Apr. 9, 2017).
97. See generally 42 U.S.C. § 7401 (2012).
98. Id.
99. 42 U.S.C. § 7401(b)(1).
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approaches. Among others, these include the regulation of
criteria pollutants, hazardous air pollutants, and GHG emissions through mobile sources and stationary sources.
The EPA regulates six types of criteria pollutants, one of
which is particulate matter.100 Particulate matter includes
soot and other small suspended particles in the air. Hazardous air pollutants are any air pollutant which is not considered a criteria pollutant.101
The CAA largely covers two categories of emitters: mobile
sources and stationary sources.102 Title II of the CAA governs mobile sources. The CAA defines mobile sources as
on-road motor vehicle engines and off-road vehicles and
engines, which include cars, trucks, buses, recreational
vehicles and engines, generators, farm and construction
machines, lawn and garden equipment, marine engines and
locomotives, aircraft, and composition of the fuel used to
operate mobile sources.103
The CAA defines stationary sources as “facilities such as
factories and chemical plants, which must install pollution
control equipment” and cap their emissions.104 Title V of
the CAA further specifies regulations for “major” stationary
sources, which are “any stationary source (or any group of
stationary sources that are located on one or more contiguous or adjacent properties, and are under common control of
the same person (or persons under common control)) belonging to a single major industrial grouping.”105 Major sources
require permits under Title V of the CAA, which more
stringently limits emissions.106 Area sources are all stationary
sources which are not deemed to be major sources.107 The
Title V permitting requirements mandate all major sources
to be granted permits before operation.108 A major source is
a source that (1) companies or agencies can group together
“contiguous or adjacent” stationary sources if they are under
the same “Major Group,” and (2) discharges at least ten tons
of emissions per year of a single hazardous air pollutant, or
100 tons per year for any air pollutant.109 The regulation
includes a list of potential major stationary sources but also
adds a catch-all “any other stationary source category. Which
. . . is being regulated under section 111 or 112 of the Act.”110
New Source Performance Standards (“NSPS”) govern the
amount of emissions that new stationary sources may generate.111 NSPS set the benchmark for certain emissions, includ-

100. Criteria pollutants are a subset of hazardous air pollutants that are extremely
prevalent in the air. See 42 U.S.C. § 7408.
101. 42 U.S.C. § 7412.
102. 42 U.S.C. §§ 7401 et seq. (2012).
103. See 42 U.S.C. § 7521 (2012).
104. Air Enforcement, U.S. Envtl. Protection Agency, https://www.epa.gov/enforcement/air-enforcement [https://perma.cc/9RN2-YFVV] (last visited Apr.
8, 2017); see § 7411.
105. 40 C.F.R. § 70.2 (2016).
106. See 42 U.S.C. § 7479(1) (2012).
107. Id. at § 7412(a)(2).
108. Id. at § 7661.
109. 40 C.F.R. § 70.2 (2016).
110. Id.
111. See generally 40 C.F.R. §§ 60.1–60.6.
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ing particulate matter.112 Black carbon, which is a component
of particulate matter, is regulated by NSPS.113

B.

Clean Air Act Provisions Regarding Aircraft

Part B of Title II deals entirely and exclusively with aircraft
emissions. The EPA’s authority to regulate aircraft emissions
comes from section 231(a)(2)(A), which states, “The Administrator shall, from time to time, issue proposed emissions
standards applicable to the emission of any air pollutant from
any class or classes of aircraft engines which in his judgment
causes, or contributes to, air pollution which may reasonably
be anticipated to endanger public health or welfare.”114 The
definition of terms in this section of the CAA come from
section 101 of the Federal Aviation Act of 1958 (“Aviation
Act”).115 In the Aviation Act, “Aircraft means a device that
is used or intended to be used for flight in the air.”116 The
same section of the Act states that “[r]ocket means an aircraft propelled by ejected expanding gases generated in the
engine from self-contained propellants and not dependent on
the intake of outside substances. It includes any part which
becomes separated during the operation.”117
Aircraft emit particulate matter comprised of black carbon, also found in soot from rocket exhausts, as well as GHG
emissions. To mitigate the damages of black carbon, the EPA
has a number of programs and regulations in place, including
the reduction of diesel fuel.118 Black carbon is a “significant
portion of particulate matter . . . which is an air pollutant.”119
Although the EPA has implemented programs to limit
emissions of black soot, whether the CAA provides the EPA
with the authority to regulate GHG emissions has been a
topic of intense debate. Based on the Supreme Court’s decision in Massachusetts v. EPA, the Court held that the CAA’s
definition of pollutants does include GHGs, providing the
EPA with the authority to regulate aircraft GHG emissions.120 It was not until the end of 2016 that the EPA finalized its findings that certain aircraft engines contribute to
climate change under section 231(a) of the CAA.121 The EPA
is preparing for a future rulemaking to implement GHG
standards for aviation.122 To do this, EPA must follow CAA
standards to measure ninety percent of the aircraft’s emissions and their effect up to 3,000 feet above Earth’s surface.123
112. See 40 C.F.R. § 60; see also 40 C.F.R. § 60.42.
113. Air Enforcement, supra note 104 (“[n]ewly constructed sources . . . must follow
these standards to control excess emissions of . . . particulate matter.”).
114. 42 U.S.C. § 7571(a)(2)(A).
115. 40 C.F.R. § 87.1; 14 C.F.R. § 1.1 (2016).
116. 14 C.F.R. § 1.1.
117. Id.
118. See generally Mitigating Black Carbon, U.S. Envtl. Protection Agency,
https://www3.epa.gov/airquality/blackcarbon/mitigation.html [https://perma.cc/
47RX-6GDD] (last visited Jan. 24, 2017).
119. Black Carbon Research, U.S. Envtl. Protection Agency, https://www.epa.
gov/air-research/black-carbon-research (last visited Jan. 24, 2017).
120. Nathan Richardson, Aviation, Carbon, and the Clean Air Act (July 2012), Resources for the Future 7, http://www.rff.org/files/sharepoint/WorkImages/
Download/RFF-DP-12-22.pdf (citing Massachusetts v. EPA, 549 U.S. 497,
528–29 (2007)).
121. U.S. Envtl. Protection Agency, supra note 93.
122. Id.
123. Fed. Aviation Admin. Office of Env’t and Energy, supra note 91.
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Specifically related to the CAA’s jurisdiction over rockets,
the EPA’s Office of Quality Planning and Standards issued
a policy determination letter in January 2000. The letter
responded to a corporation’s question about hazardous air
pollutant emissions from rocket engine testing launches.124
In little more than a page, the EPA deemed rocket launches
to be mobile source activities, therefore exempting the company from acquiring a Title V permit.125 It also suggests that
if a rocket were attached to a fixed test stand, it may be considered a stationary source.126 However, the EPA did not have
to reach that issue, so it did not provide a conclusion.127

The next question posed is whether a rocket should be
considered a mobile or stationary source under the CAA in
order to more accurately regulate its emissions. Based on the
response in its policy determination letter, the EPA deems
rockets as mobile sources in a conclusory manner, failing
to take into consideration the nature of launch systems as
a whole. With the inevitable growth of private space companies, the EPA can expect to receive many more questions from industry on this topic,132 and answering it before
the need is pressing is imperative to stymie environmental
aggravation.

IV.

A.

The Legality of Regulating Rocket
Emissions

The issue presented is whether the CAA in its current form
regulates rockets and launch systems and, if so, how. This
section will focus on “source” regulations. The EPA can regulate rocket emissions in a variety of ways under the CAA.
The current structure of the CAA should govern rockets
because it regulates emissions from both mobile and stationary sources. Based on the EPA policy determination letter
and the similarities of rockets to currently-regulated entities
such as aircraft, rockets should fall within the CAA’s purview
of mobile sources.128 However, given the nature of launch
systems as a whole, there are strong arguments for the EPA to
regulate launch systems as stationary sources. Because neither
the mobile source nor the stationary source definitions align
with rocket launch systems perfectly, the EPA should create
a nuanced approach by regulating rockets through a hybrid
mobile-stationary source regulatory scheme. This section will
present the two alternatives to the proposed solution.
Rockets generate emissions including black carbon, CO2,
and other substances, depending on the rocket’s propellant
and engine type.129 These emissions can be categorized in
various ways within the CAA, specifically as criteria pollutants, greenhouse gases, or hazardous air pollutants.130
But regardless of which type of pollutant the emissions are
termed, the law has accounted for all possible components of
rocket emissions, and therefore, the EPA has a duty to regulate rocket engines.131
124. Letter from John S. Seitz, supra note 4.
125. Id.
126. See id.
127. See id.
128. See id.
129. See Toohey, supra note 1.
130. Criteria Air Pollutants, U.S. Envtl. Protection Agency, https://www.epa.
gov/criteria-air-pollutants [https://perma.cc/SJU4-XE3U] (last visited Feb 26,
2018); Overview of Greenhouse Gas Emissions, U.S. Envtl. Protection Agency, https://www.epa.gov/ghgemissions/overview-greenhous-gases [https://
perma.cc/8YKR-23P9] (last visited Feb. 26, 2018); What are Hazardous Air
Pollutants?, U.S. Envtl. Protection Agency, https://www.epa.gov/haps/
what-are-hazardous-air-pollutants [https://perma.cc/49SL-L259] (last visited
Feb. 26, 2018).
131. The three types of possible pollutant rockets may emit are criteria pollutants,
greenhouse gases, or hazardous air pollutants.
		 First, because black carbon has a “strong warming potential,” it is imperative that the EPA takes steps to prevent additional damage from new sources
like the private space industry so that it does not contribute to global warming.
Mitigating Black Carbon, supra note 118. Emissions of certain rockets contain

The Case for Mobile Sources

The intention of the CAA was to control air pollution in
the U.S., and the most energy expended in the duration
of a rocket’s flightpath is at launch,133 which occurs within
U.S. airspace. The most energy is expended at launch, not
once it has reached outer space, which is international or
common property. The legislative history of the statute
elucidates the mission of passing this law, which was an
effort to maintain public health as well as environmental
health.134 Therefore, if most of the pollution discharged
from a rocket occurs when it is still in the air (i.e. before
it is in space), the intention of the statute’s authors would
be that those emissions would be covered under the CAA
black carbon, a component of particulate matter, and the EPA has the authority to regulate particulate matter under its jurisdiction of criteria pollutants.
Therefore, the EPA has a duty to and should regulate rocket engines that emit
soot as a criteria pollutant. Particulate Matter (PM) Basics, U.S. Envtl. Protection Agency, https://www.epa.gov/pm-pollution/particulate-matter-pmbasics#reducing [https://perma.cc/B6AE-W87A] (last visited May 18, 2018).
		 Second, rocket emissions contain carbon dioxide and water vapor, both
GHGs. Overview of Greenhouse Gases, U.S. Envtl. Protection Agency,
https://www.epa.gov/ghgemissions/overview-greenhouse-gases (last visited
Apr. 9, 2017) (noting that carbon dioxide is a GHG); see also Climate Roles
of H2O, CH4, and CO, NASA Jet Propulsion Laboratory, https://tes.jpl.
nasa.gov/mission/climateroles/ (last visited Apr. 9, 2017) (noting that water
vapor is the most important GHG). The next section will describe why rockets
are considered aircraft under the CAA. See infra note 116. Considering any
future EPA rulemaking which will finalize regulations of GHG emissions from
aircraft, rockets emissions of GHGs should be covered by the CAA, so the
EPA should regulate those rocket engines which emit carbon dioxide and water vapor. Regulations for Greenhouse Gas Emissions from Aircraft, U.S. Envtl.
Protection Agency, https://www.epa.gov/regulations-emissions-vehiclesand-engines/regulations-greenhouse-gas-emissions-aircraft (last visited May
16, 2018).
		 Third, some rockets’ emissions contain pollutants other than particulate
matter and greenhouse gases. See, e.g., National Emission Standards for Hazardous Air Pollutants (NESHAP), U.S. Envtl. Protection Agency, https://
www.epa.gov/stationary-sources-air-pollution/national-emission-standardshazardous-air-pollutants-neshap-9 (last visited May 16, 2018) (hereinafter
NESHAP); see also Nina Rastogi, Dirty Rockets, Slate (Nov. 17, 2009), http://
www.slate.com/articles/health_and_science/the_green_lantern/2009/11/
dirty_rockets.html. Although soot is a common emission, and other rocket
emissions such as CO2 and water vapor are categorized as GHGs, if a rocket
engine is not the type which emits black carbon, the rocket’s harmful emissions
will fall within the catch-all definition of hazardous air pollutants. NESHAP.
		 Regardless of which definition of pollutant a specific launch system’s emissions fall under, the CAA has comprehensive jurisdiction over the pollutants
that any rocket will emit.
132. See generally Federal Aviation Admin., supra note 2, at 2.
133. See Pettit, supra note 68.
134. See generally Implementation and Enforcement of Clean Air Act, Hearings Before
the Subcomm. on Oversight and Investigations of the H. Commerce Comm., 104th
Cong. 3 (1995).
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as aircraft as well. The EPA can choose to regulate aircraft
engine emissions as it sees fit, and should include rockets in
its decision to do so.135
Moreover, the EPA should regulate rockets as mobile
sources because of their inherent purpose: to move. A mobile
source, governed by Title II of the CAA, can be either an onroad or non-road vehicle.136 Because rockets are not on-road
sources, (i.e. motor vehicles), Title II is applicable based on
the broader scope of non-road vehicles. One category of such
non-road vehicles is aircraft.137
The CAA allows for the EPA’s sweeping authority of aircraft engines but does not elucidate what the parameters of
aircraft are. In the Federal Aviation Act, from which the EPA
takes its definition, aircraft is defined as “a device that is used
or intended to be used for flight in the air.”138 Rockets must
traverse the air to reach space.139 Using that definition, the
EPA should currently consider rockets mobile sources under
the CAA, specifically aircraft, based on their flight through
the air to reach the stratosphere and beyond. Additionally,
in light of the construction of the statute, “used or intended
to be used” is almost a catch-all term and should include
any vehicle in the air.140 Furthermore, EPA regulations point
specifically to the Federal Aviation Act for its own definition
of aircraft. Although neither the CAA nor EPA regulations
mention rockets, the same section of the Federal Aviation Act
specifically defines rockets to mean “an aircraft.” Therefore,
the EPA should defer to the FAA’s inclusion of rocket within
the category of aircraft and regulate rockets as mobile sources
under the CAA.
The statute also implicates the futurity of aircraft. Using
the language “intended to be used” puts a prospective lens on
the applicability of the statute.141 Because of the future-looking construction of the definition, including inventions and
designs without the requirement for actual implementation,
the statute includes technologies that may not yet be created,
but still have the purpose of being a vehicle in the air. There
are several types of rockets in existence today, some of which
are new designs (like the reusable Falcon 9), and even more
are awaiting development in this nascent commercial space
industry.142 Therefore, the EPA should regulate rockets not
just currently in use but also those that are in preliminary
stages of development that could one day be deployed.
Rockets should be viewed as a mobile source because of
their inherent nature: they are built to move, similar to airplanes, commercial trucks, and buses. Like airplanes, rockets are transportation devices, either for people or for cargo.
Rockets are similar to commercial trucks and buses, which
135. See John Krois, Onwards and Upwards: Space Tourism’s Climate Costs and Solutions, Field Reports, Columbia Enviro. L. (Nov. 18 2011), http://www.columbiaenvironmentallaw.org/onwards-and-upwards-space-tourisms-climatecosts-and-solutions-2/.
136. See generally 42 U.S.C. § 7521 (2012).
137. 42 U.S.C. § 7571(a)(2)(A).
138. 14 C.F.R. § 1.1 (2016).
139. Because neither the CAA nor the Federal Aviation Act defines “air,” this analysis assumes that air is considered the layers of the atmosphere from the Earth’s
surface to the stratosphere.
140. 14 C.F.R. § 1.1.
141. Id.
142. See, e.g., Kluger, supra note 29.
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are considered mobile sources under the CAA, because they
emit particulate matter, including smoke and soot, while in
transit.143 Since a rocket emits particulate matter while in
transit, it can also be deemed a mobile source.144 Additionally, given that the EPA uses an altitude measurement of
3,000 feet145 to evaluate air quality impact under the CAA,
this metric seems appropriate to determine whether a rocket
is mobile or stationary. Because the most energy during a
rocket’s journey is expended during the launch process,146
the 3,000-foot height standard is important because a rocket
would be responsible for a vast amount of particulate matter
in the air given its behavior up to that altitude, at a similar
height to an airplane.
Based on examples of specific commercial rockets, it is
clear that rockets are aircraft and should be regulated as such.
Virgin Galactic’s SpaceShipTwo does not utilize a fixed service structure, but rather is attached to an already-regulated
aircraft.147 This spaceplane can clearly meet the definition of
aircraft in the CAA, so the EPA should regulate its harmful
emissions.
Thus, the EPA’s policy determination holds true: a rocket
should be considered a mobile source. Rockets should be
included as another form of aircraft, as their similarities
were described above. They would therefore be subject to the
same emissions standards as aviation. Though aircraft do not
have to undergo the stringent Title V permitting application
requirements that stationary sources do, there is a certification and compliance process for which the EPA has oversight
and will enforce.148
If the EPA does not choose to prospectively enforce rocket
emissions, citizen suits may be filed against private space
companies based on their understanding of the CAA’s jurisdiction, alleging that the EPA has shirked its duty. Litigation will then have to make its way through the courts while
additional private sector rocket emissions continue to amass.
Because rockets fit within the CAA’s definition of aircraft,
the EPA should affirmatively rather than defensively enforce
solely off of this basis, and the agency could avoid litigation
costs.
The next section will explore a potential counterargument:
whether to regulate launch systems as a whole, including
rockets, as stationary sources.

B.

Considering the Alternative: Stationary Sources

A potentially strong counterargument is that the EPA made
a rash determination that rockets are mobile sources. Its
letter did not account for the fact that rockets are affixed
143. See Particle Pollution, Ctr. for Disease Control and Prevention, https://
www.cdc.gov/air/particulate_matter.html
[https://perma.cc/7A9J-9RWR]
(last visited May 16, 2018).
144. See Toohey, supra note 1 (discussing particles or particulate matters emitted by
rockets, impacting ozone and climate).
145. Fed. Aviation Admin. Office of Env’t and Energy, supra note 91.
146. Pettit, supra note 68.
147. Virgin Atlantic, supra note 23.
148. Compliance Reporting for Aircraft, U.S. Envtl. Protection Agency, https://
www.epa.gov/vehicle-and-engine-certification/compliance-reporting-aircraft
(last visited Jan. 24, 2017).
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to launch pads and generally fastened to additional fixed
service structures or umbilical towers in addition to being a
part of a larger launch facilities.149 Further, the letter indicates that the specific rocket in question was not attached to
a fixed test stand, so it would not be a stationary source.150
But the EPA did not address whether those rockets which
are attached to fixed test stands (or stationary service structures, or other fixed infrastructure) may be considered
stationary sources.151 Additionally, because the letter only
addressed one particular type of rocket, the subject of the
EPA’s analysis for the larger determination of rockets was
too narrow and limited.152 This section will thus address
why the implication of the EPA’s letter may be correct, but
why it is likely not, and how the EPA should proceed with
regulation of rockets and launch systems.
A stationary source, as defined in Title I of the CAA, is
“any building, structure, facility, or installation which emits
or may emit any air pollutant.”153 Rockets are connected to
their launch facilities not just during assembly but also after
ignition of their engines.154 Therefore, launch systems as a
whole, including rockets, could be governed by the CAA’s
definition of stationary sources as a “structure.”
Black carbon emissions begin, as evidenced by the plumes
of smoke that collect before liftoff, while the rocket is still
affixed to the ground, connected to the fixed service structure and umbilical structure.155 Notably, because the most
energy expended during a rocket’s entire voyage to space is to
deploy it off of the ground, its state at that time—stationary,
not mobile—is vital.156 Rockets spend the majority of their
lifespans not being used as a mobile transportation device
but rather on the ground, immobile, or attached to a structure on the ground (albeit not producing discharge).
Some may argue that launch systems should be considered
as one entity, including the rocket and its emissions, and be
categorized as a stationary source because of their similarities with factories. Airplanes travel through air, and rockets
were made to travel through air and space, with only about
eight and a half minutes of their long journeys spent in the
air, until they reach outer space.157 Airplanes are intended to
conduct entire trips in the air, but rockets begin their flight
on the ground and end trips in space with only a minimal
percentage of its transit in the air.158
149. Letter from John S. Seitz, supra note 4; see, e.g., Space Shuttle: Launch Complex
39, Nat’l Aeronautics & Space Admin., https://www.nasa.gov/mission_pages/shuttle/launch/launch-complex39-toc.html [https://perma.cc/45ZJ-H525]
(last visited Jan. 24, 2017); Space Shuttle: Fixed Service Structure, Nat’l Aeronautics & Space Admin., https://www.nasa.gov/mission_pages/shuttle/
launch/fixed-service-structure.html [https://perma.cc/98MR-25N7] (last
visited Jan. 24, 2017).
150. Letter from John S. Seitz, supra note 4.
151. See id.
152. See id.
153. 42 U.S.C. § 7411(a)(3) (2012).
154. Portree, supra note 60.
155. See id.
156. See Pettit, supra note 68.
157. See Mike Leinbach, Ask the Mission Team—Question and Answer Session, Nat’l
Aeronautics & Space Admin. (Nov. 23, 2007), https://www.nasa.gov/mission_pages/shuttle/shuttlemissions/sts121/launch/qa-leinbach.html [https;//
perma.cc/A33N-LYAG].
158. See id.
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Conversely, a rocket connected to its launch site has more
similarities to a factory than to an airplane. Once the rocket
is assembled onto the launch pad, the emissions from the service structure, the umbilical structure, and the rocket itself
function like a factory. The launch system is affixed to a specific location on the ground, and people can enter and exit
the rocket through the service structure as if it were a building, not a vehicle. Additionally, the majority of a rocket’s
life while in use will be its assembly and deployment on the
ground like a static building rather than in a state of movement. Given the physical launch site as well as the negligible
period of time a rocket in motion in the atmosphere, a launch
system should be considered a stationary source.159 In space,
emissions are not destructive to public and environmental
health the same way they are when launch systems are stationary structures.
The following considerations should occur when a determination has been made as to which type of source should
be applied to a particular launch system. If a launch system
is considered a stationary source, it may require a permit
under Title V of the CAA.160 Many launch systems may
be deemed as major sources because they may have several
launch facilities at one launch complex,161 which would compel them to count the activities from all of the launch pads,
including the buildings in which the operational work and
interim repair are conducted. Launch systems would also be
considered major sources because their air emissions would
include not just lift-off but the assembly and maintenance
before the launch.162 For instance, based on the pollutants
that Kennedy Space Center is emitting, the Florida state government has committed to regulating air emissions of those
pollutants.163 This is an indication that the pollutants must
be significant enough that the State chooses not to ignore its
potentially harmful results.
Even if a launch system is not a major stationary source,
it will likely still fall within the definition of an area source,
should the launch system be considered one entity.164 If so,
certain non-major sources are subject to Title V permitting
depending on the character of their facility.165 One of the
emissions of these non-major sources is the production of
black carbon.166 If launch systems were to be regulated as an
entity with the rocket attached, it is possible that the amount
of their black carbon emissions would be tantamount to these
pollutants and would require a Title V permit, regardless of
how much tonnage of pollutants were emitted. If the launch
159. See id.
160. 40 C.F.R. § 70.2 (2016).
161. Id. (defining a “Major Source” as “. . . any group of stationary sources located
on one or more contiguous or adjacent properties . . .”).
162. Id.
163. See Environmental Program at KSC: Permitting & Compliance—Overview,
John F. Kennedy Space Ctr., https://environmental.ksc.nasa.gov/Permitting
Compliance/PermittingComplianceOverview (last visited Jan. 23, 2017).
164. Area Source Standards, U.S. Envtl. Protection Agency, https://www3.epa.
gov/airtoxics/area/arearules.html (last visited Mar. 15, 2018).
165. See Who Has to Obtain a Title V Permit?, U.S. Envtl. Protection Agency,
https://www.epa.gov/title-v-operating-permits/who-has-obtain-title-v-permit
(last visited Jan. 23, 2017).
166. Id.
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system is an area source but not emitting black carbon, it will
be governed by NSPS.167
The EPA policy determination letter distinguishes
between launch facilities that have rocket engines that
are launching from fixed test stands versus those that are
“directed through an acoustical energy diversion structure
(flame trench) during the early stages of rocket liftoff,”
which the EPA concluded was a mobile source.168 Extrapolating from the EPA’s analysis, it would logically follow that
those rocket launch facilities that do include fixed stands
would indeed be considered major stationary sources that
would require a Title V permit if their emissions meet the
minimum requirement.
This counterargument framing launch systems as stationary sources likely fails because rockets and airplanes are analogous, so the most apt analogy that can be made for launch
systems as stationary sources is to compare them to airports,
as both launch systems and airports serve as docking stations
for their respective vehicles. Airplanes, however, are usually
connected to the larger airport facility through jet bridges,
or passenger boarding bridges.169 Jet bridges, like gantries or
umbilical towers, are movable portals that connect the vehicle to a service structure. Yet airplanes are not considered
in the emissions of airports as a whole, and though airports
have stationary sources within them (e.g. fuel tanks), airports
are not considered stationary sources under the CAA.170
Therefore, rocket emissions cannot be considered as part of
launch system’s emissions, and the whole structure’s emissions may not be regulated together as a stationary source
under the CAA.

C.

Mobile and Stationary Sources Working
in Tandem

As illustrated by the above analyses, categorizing rockets as
mobile sources is too limited given their unique and idiosyncratic relationship to launch systems. Furthermore, categorizing launch systems as stationary sources ignores the rocket’s
true vehicular nature. Even if rockets are regulated as mobile
sources, the counterargument may still hold because the two
regulatory schemes are focused on different subsets of the
same category: rockets which launch on their own versus
rockets which launch as part of a system. Therefore, launch
systems where a rocket is affixed to a stationary structure can
still be regulated as stationary sources. In fact, having both
regulatory schemes may allow for more stringent regulation
of the space industry emission and could bolster the argument overall. Because no part of the infrastructure would be
exempt from regulation, there would be greater certainty for
167. New Source Performance Standards and Permitting Requirements, U.S. Envtl.
Protection Agency, https://www.epa.gov/controlling-air-pollution-oil-andnatural-gas-industry/new-source-performance-standards-and (last visited May
16, 2018).
168. Letter from John S. Seitz, supra note 4.
169. X-Treme Sports Ent., How the Movable Jet Bridge Connects Passenger Termination to an Airplane, YouTube (Mar. 18, 2017), https://www.youtube.com/
watch?v=qym9FpMAMt8.
170. See Konstantinos Zografos et al., Modelling and Managing Airport
Performance § 6.2.4.2 (2013).
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industry, and ultimately better control of pollution impacting the environment.
Emissions from the space industry were not a concern during the Space Race or the environmental revolution, despite
the overlap of the two eras during their most intense periods.171 But now, given the bright, reignited future of the space
industry, the EPA should exercise its authority to regulate
rockets as mobile sources, following the existing emissions
standards set for aircraft, and launch systems as stationary
sources, following Title V permits for major sources and the
NSPS for area sources. The next section will determine how
Congress could amend the CAA to clarify its jurisdiction
over emissions of rocket launch systems.

V.

Proposed Solution to Clarify the EPA’s
Jurisdiction of Rocket Emissions

This Note’s proposed solution to remedy exacerbation of climate change and stratospheric ozone depletion is for the EPA
to affirmatively regulate rocket emissions through a hybrid
mobile-stationary source regulatory scheme.
This solution assumes that rockets will utilize stationary
structures on launch sites, such as the gantries described in
Section I(B). If a rocket launches on its own, then it would be
simply regulated as a mobile source under the EPA’s jurisdiction of aircraft. Those rockets would not require the additional regulation under the hybrid mobile-stationary model.
That said, the EPA should designate rockets as mobile sources
as well as clarifying that their launch facilities should be regulated as stationary sources.
This solution can be enacted through legislative or
regulatory action. The simpler path forward would be
through agency regulation, given the relative ease of navigating administrative bureaucracy as compared to current congressional gridlock. As such, all it would take is
for the EPA to undertake a notice and comment rulemaking procedure to promulgate a rule to regulate rocket
launch systems as hybrid mobile-stationary sources under
the CAA.
In practice, it would allow the EPA to consider the components of launch systems both separately and together
for the purposes of measuring emissions and enforcing
limits. The components would be considered separately
because the rocket component of the launch system would
still be regulated as a mobile source. However, the rocket
and launch facility would be considered together to allow
for the launch system to be considered a single entity as a
stationary source. Therefore, the rocket’s discharge while
affixed to the launch site would count toward the launch
system’s emissions.
Should the EPA Administrator choose not to promulgate
rules through her authority under the CAA, a congressional
171. See, e.g., Evolution of the Clean Air Act, supra note 96 (indicating the Clean Air
Act’s passage date to be in 1963 and first amendments to be passed in 1970);
see also NASA Glenn’s Historical Timeline, Nat’l Aeronautics & Space Admin.
(Apr. 7, 2008), https://www.nasa.gov/centers/glenn/about/history/timeline.
html (last updated July 31, 2015) (stating the NASA founding date to be in
1958 and the first moon landing to be in 1969).

amendment to the CAA rather than an administrative bandaid would ensure that future administrations would not
be able to easily dismantle the regulatory scheme. Because
industry is relying on regulations for clarification of their
path forward, it is helpful to prevent an unraveling of law
and policy to ensure the private sector can rely on the government’s parameters rather than be preempted by them.
The private sector would likely be a focus and, optimistically,
boom under such administrations. For this reason, it is more
necessary than ever to safeguard environmental protections
from being disassembled, or at least slow their demise.
In order to regulate rocket launch systems as a hybrid
mobile-stationary source, the EPA must first clarify its
jurisdiction of rockets as both mobile sources and stationary sources. Congress can bolster the EPA’s jurisdiction of
regulating rockets as mobile sources by explicitly including
rockets within Title II, Section B of the CAA, governing aircraft emission standards. Given that some rockets are hybrid
aircraft, such as the Virgin SpaceShipTwo, a viable solution
would be to ensure that rocket engines are explicitly governed by the CAA’s mobile source category within the Title
II, Section B’s aircraft emission standards language. Congress should also include launch systems under the CAA’s
definition of stationary sources so that should they discharge
enough pollutants, the EPA could also regulate them as major
stationary sources. Practically, this would allow the EPA to
regulate a launch system as one entity as it would allow the
rocket and launch site to be viewed and regulated as contiguous or adjacent sources.

VI. Conclusion
The rise of the commercial space industry will pose additional,
significant challenges to the fight against climate change and
ozone depletion, based on scientific evidence regarding the
detrimental effects of black carbon, water vapor, and CO2
emissions from rocket launches. To mitigate this inevitable
damage, the EPA should begin regulating rocket emissions
through a hybrid model of rocket launch systems as both
mobile sources and stationary sources. The EPA’s authority
to regulate rockets as aircraft under mobile sources is already
inherent in the current language of the CAA. In order to
clarify and bolster its jurisdiction, legislative action or agency
regulation must follow. Because of its efficiency as compared
to legislation, the EPA should promulgate a rule to determine
its jurisdiction over rocket emissions as a hybrid mobilestationary source scheme, based upon a combination of its
regulation of rockets as mobile sources and launch systems
as stationary sources. Alternatively, Congress should amend
the organic statute of its power to control air pollution by
first, explicitly including rockets in its definition of mobile
sources, and second, including rocket launch systems in its
definition of stationary sources.
With private spaceflight companies planning to launch
vehicles with test astronauts by late 2018 and a goal to have
a colony on Mars within 15 years, the future is here.172 However, in order to continue journeying into the final frontier,
this place from which we launch—our own planet, mother
Earth—must stay healthy enough for research to continue
and exploration to progress. Even as we leave to discover new
worlds, we must also have a home to return to.

172. See Stefanie Waldek, How to Become a Space Tourist: 8 Companies (Almost)
Ready to Launch, Popular Science (last visited May 16, 2018); see generally
Todd Jaquit, Predicting 2017: A Look at Humanity’s Future in Space, Futurism
(Jan. 10, 2017), https://futurism.com/predicting-2017-a-look-at-humanitysfuture-in-space/; Musk, supra note 28.
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All Piled Up and Nowhere to Go:
The Problem of Permanent
Disposal of Spent Nuclear
Fuel in the United States
Lingren Meng*
I.

Introduction

Nuclear energy has been a crucial power source helping to
fuel modern society for over sixty years.1 In 1957, the first
commercial nuclear power reactor in the United States began
operations in Shippingport, Pennsylvania.2 As of April 2017,
thirty countries worldwide are operating 449 nuclear reactors for electricity generation and sixty new nuclear plants
are under construction in fifteen countries.3 In the United
States, nearly 20% (798.0 Billion kWh) of all the electricity
generated comes from nuclear power plants.4
Safe and permanent disposal of highly radioactive nuclear
waste generated by the commercial nuclear power sector has
been a top concern of the United States government. As the
former United States Secretary of Energy Steven Chu stated
in 2013, “[a]n unfailing commitment to protect public health
and safety, security, and the environment is essential to
ensuring that nuclear power remains part of our diversified
clean-energy portfolio . . . safe, long-term management and
disposal of used nuclear fuel and high-level radioactive waste
must remain a national priority.”5
* Lingren Meng is a 2018 J.D. candidate at The George Washington
University Law School. He received his B.A. with distinction in Public
Relations and B.A. in History from the Pennsylvania State University.
The author would like to thank his family and friends for their support.
He would also like to thank Prof. Andrew Satten for his insight and
guidance throughout the Note-writing process.
1.
2.
3.
4.

5.

See Alan M. Herbst & George W. Hopley, Nuclear Energy Now: Why
the Time Has Come for the World’s Most Misunderstood Energy
Source 34 (2007).
Bonnie A. Osif et al., TMI 25 Years Later: The Three Mile Island Nuclear Power Plant Accident and Its Impact 78 (2004).
World Statistics: Nuclear Energy Around the World, Nuclear Energy Inst.,
https://www.nei.org/resources/statistics/world-nuclear-power-plants-inoperation [https://perma.cc/Q32Y-FKQZ] (last visited Jan. 24, 2017).
World Nuclear Power Reactors & Uranium Requirements, World Nuclear
Ass’n, http://www.world-nuclear.org/information-library/facts-and-figures/
world-nuclear-power-reactors-and-uranium-requireme.aspx [https://perma.
cc/LKR8-XURV] (last visited Jan. 24, 2017).
Steven Chu, Preface to U.S. Dep’t of Energy, Strategy for The Management and Disposal of Used Nuclear Fuel and High-Level Radioac-
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Congress passed the Nuclear Waste Policy Act of 1982
(“NWPA”), indicating its intent to establish repositories for
radioactive waste.6 The purpose of the repositories was to
protect both the public and the environment.7 To this end,
the Act offered a broad grant of administrative power to the
Department of Energy (“DOE”).8 The Act, however, has not
fulfilled its promise.9
The selection of a permanent high-level nuclear waste
repository has been met with waves of resistance on all
fronts.10 In particular, the project has received strong
opposition from the State of Nevada, the location of Yucca
Mountain.11 The mountain was the only location selected
for the development of a repository.12 The precarious fate
of the Yucca Mountain Project was effectively sealed
under President Obama. The President sought to deliver
on a campaign promise by working closely with the Senate
majority leader and Nevada Senator Harry Reid to terminate the project.13
Since the enactment of the NWPA, billions of dollars
have poured into the research and development of a permanent depository to no avail.14 In the meantime, the volume
of high-level nuclear waste in the United States continues
to grow, causing severe overcapacities in temporary on-site

6.
7.
8.
9.

10.
11.
12.
13.
14.

tive Waste (2013), https://energy.gov/sites/prod/files/2013%201-15%20
Nuclear_Waste_Report.pdf [http://perma.cc/JQ58-A8TV].
42 U.S.C. § 10131(b)(1) (2012).
Id.
§ 10132(a)-(b).
The Department of Energy has had to pay over five billion dollars in the last
decade for its failure to set up radioactive waste facilities. See Mark Fahey,
How the Department of Energy Became a Major Taxpayer Liability, CNBC (July
6, 2016), http://www.cnbc.com/2016/07/05/how-the-department-of-energybecame-a-major-taxpayer-liability.html [http://perma.cc/3VEP-CDZ9].
Richard B. Stewart, U.S. Nuclear Waste Law and Policy: Fixing a Bankrupt System, 17 N.Y.U. Envtl. L.J. 783, 795 (2008).
Id. at 797.
Id.
Megan Easley, Note, Standing in Nuclear Waste: Challenging the Disposal of
Yucca Mountain, 97 Cornell L. Rev. 659, 673 (2012).
See Darius Dixon, The $38 Billion Nuclear Waste Fiasco, Politico (Nov. 30,
2013), http://www.politico.com/story/2013/11/nuclear-waste-fiasco-100450
[ http://perma.cc/2Z5C-5BA6].
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nuclear storage facilities.15 The Trump Administration is
discussing the possibility of dealing with this problem by
reviving a permanent geological nuclear waste depository,
particularly the Yucca Mountain project.16 With the “most
ardent” opponent of Yucca Mountain project, Senator Harry
Reid, having left the Senate in 2017, the possibility of revival
has seemingly increased.17
Building on the lessons from the failed efforts to establish
a permanent repository in the U.S., as well as from the two
successful examples in the European Union, this Note discusses the short-term and long-term solutions necessary to
resolve the current conundrum.18 Part II offers a panoramic
view of the global nuclear industry. Part III examines the difficulties facing the United States commercial nuclear power
industry with regard to the storage of spent nuclear fuel. Part
IV examines the legislative response to the problem. Part
V offers solutions to ease the administrative difficulties of
developing a permanent depository that the United States
urgently needs.

away from its dependence on fossil fuels including coal, natural gas, and oil as major energy sources.22

II.

2.

A.

The Overview of Commercial Nuclear
Power Industry
The Nuclear Power Industry in the United States
and Its Environmental Benefits

Commercial nuclear power plants play a pivotal role in the
energy makeup of the United States. There are 100 commercial power plants currently licensed to operate, and the
nuclear power sector in total contributed around 20% of all
the electricity produced in 2015.19 The two biggest sources
of electricity production in the United States are still natural
gas and coal. Natural gas was the source of 34% of electricity and coal contributed around 30% of the electricity in the
United States in 2016.20 Despite that fact that commercial
nuclear power plants have been around for more than six
decades and it is now facing significant financial difficulties,21
nuclear energy, which produces zero greenhouse gas during
the power generation, will remain as a favorable option given
that the international community is determined to move

15. See Ronald A. Hardert, Button Up: Secrecy and Deception in the Nuclear Fuel Cycle 140 (2014).
16. Jennifer A. Dlouhy, Trump Advisers Eye Reviving Nevada Yucca Nuclear Waste
Dump, Bloomberg (Nov. 14, 2016), https://www.bloomberg.com/politics/
articles/2016-11-14/trump-advisers-eye-reviving-nevada-s-yucca-nuclearwaste-dump [http://perma.cc/44VD-PVXD].
17. Id.
18. Id.
19. Nuclear Power in the USA, World Nuclear Ass’n, http://www.world-nuclear.
org/information-library/country-profiles/countries-t-z/usa-nuclear-power.aspx
[http://perma.cc/F9QW-XHT9] (last visited Jan. 24, 2017).
20. Electricity Explained, U.S. Energy Info. Admin., https://www.eia.gov/energyexplained/index.php?page=electricity_home [http://perma.cc/DHK6-QSPH]
(last updated Oct. 25, 2017).
21. See Jim Polson, More Than Half of America’s Nuclear Reactors Are Losing
Money, Bloomberg (June 14, 2017), https://www.bloomberg.com/news/
articles/2017-06-14/half-of-america-s-nuclear-power-plants-seen-as-moneylosers [http://perma.cc/8C4L-ATXS].

B.

The Life Cycle of Nuclear Power Production

1.

The Production of Nuclear Fuel

Uranium is an abundant and slightly radioactive metal
found in the Earth’s crust; it is also the key ingredient that
is used to produce electricity in commercial nuclear power
plants.23 After extracting uranium ore from the orebody,
the ore, through the process of milling, is concentrated as
uranium oxide (U3O8), which may contain more than 80%
uranium.24 After enrichment, the uranium is suitable for
commercial power plants.25 The enriched uranium is then
converted to uranium dioxide (UO2) in the form of pellets.
The pellets are subsequently placed inside thin metal casings called fuel rods. Fuel rods compose the “core” of the
nuclear reactor.26

Power Generation

Fission is a nuclear reaction that occurs when a neutron
splits the nucleus of an atom,27 releasing additional neutrons
and creating sustainable chain reactions that produce large
amounts of heat.28 Several hundred fuel assemblies (each of
which may contain 200 or more fuel rods)29 make up the
core of a reactor. The nuclear energy is closely packed: usually, forty-four million kilowatt-hours of electricity can be
produced from one ton of natural uranium.30 By comparison, the production of the same amount of electrical power
from fossil fuels would require the burning of over 20,000
tons of black coal or 8.5 million cubic meters of gas.31 The
heat generated from the continuous fission of uranium turns
water into steam that in turn spins a turbine connected to a
generator to produce electricity.32

22. See Press Release, Int’l Atomic Energy Agency, Nuclear Power Remains Important Energy Option for Many Countries, IAEA Ministerial Conference
Concludes (June 29, 2013), https://www.iaea.org/newscenter/pressreleases/
nuclear-power-remains-important-energy-option-many-countries-iaeaministerial-conference-concludes [http://perma.cc/C85M-F339].
23. The Nuclear Fuel Cycle, World Nuclear Ass’n, http://www.world-nuclear.
org/information-library/nuclear-fuel-cycle/introduction/nuclear-fuel-cycleoverview.aspx#ECSArticleLink5 [http://perma.cc/4L7H-ZP5Y] (last updated
Mar. 2017).
24. Id.
25. Id.
26. Id.
27. In the case of nuclear power plants, U-235 atoms. Id.
28. Id.
29. Fuel Assembly (Fuel Bundle, Fuel Element), U.S. Nuclear Regulatory
Comm’n, https://www.nrc.gov/reading-rm/basic-ref/glossary/fuel-assemblyfuel-bundle-fuel-element.html [http://perma.cc/B6YU-HDZK] (last updated
July 6. 2018).
30. Nuclear Fuel Cycle, U.S. Dep’t of Energy: Office of Nuclear Energy,
https://www.energy.gov/ne/nuclear-fuel-cycle [http://perma.cc/T9KJ-AXPW]
(last visited Jan. 20, 2018).
31. The Nuclear Fuel Cycle, supra note 23.
32. How a Nuclear Reactor Makes Electricity, World Nuclear Ass’n, http://www.
world-nuclear.org/nuclear-basics/how-does-a-nuclear-reactor-make-electricity.
aspx [http://perma.cc/l9ja-scw3] (last visited Feb. 10, 2018).
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Back End and the Danger of Spent
Nuclear Fuel

When the nuclear fuel can no longer efficiently produce
energy, which may range from eighteen to thirty-six months,
the used fuel is removed from the reactor.33 Spent nuclear
fuel (“SNF”) is composed of highly radioactive elements.
Many of these elements have half-lives spanning thousands
of years.34 For example, Plutonium-239 has a half-life of
24,100 years.35 The extraordinarily long life of the radioactive
elements presented in the SNF renders it particularly difficult
to handle and store.36
Government Accountability Office (“GAO”) documents
summarizing key research in this area show that radiation
released from storage sites could “harm human health or
the environment.”37 The GAO reports that the probability
of “widespread release of radiation” is potentially undervalued by the Nuclear Regulatory Commission.38 High dose
exposure can lead to organ failure and hemorrhage, almost
certainly fatal in humans.39 Long-term exposure to milddose nuclear radiation can damage genes and lead to various
forms of cancer, and can especially affect children, pregnant
women, and fetuses.40

III. Current State of United States Nuclear
Waste Management
A.

The Problem Facing the Stockpile of SNF in the
United States

The United States is among the few countries that employ a
“once-through” fuel cycle in its commercial power generation.41 In this method, once the SNF is removed from the
reactor core and placed in storage, the used fuel rod will not
be reprocessed and reused.42 The SNF is first placed in onsite containment pools.43 The water, which serves as coolant,
will slowly cool the SNF and defray some of the radiation.44
33. The Nuclear Fuel Cycle, supra note 23.
34. An element’s half-life is the time it takes for half of it to decay into a lighter,
non-radioactive form. Backgrounder on Plutonium, U.S. Nuclear Regulatory Comm’n, https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/
plutonium.html [http://perma.cc/B6YU-HDZK] (last updated May 1, 2017).
35. Id.
36. Laura Rodríguez-Penalonga & B. Yolanda Moratilla Soria, A Review of the Nuclear Fuel Cycle Strategies and the Spent Nuclear Fuel Management Technologies,
10 energies 1, 2 (2017). (Moreover, it is essential to address this issue properly
because the periods of time required to manage SNF are extremely long and
involve future generations).
37. Introduction to U.S. Gov’t Accountability Off., GAO-12-797, Spent Nuclear Fuel: Accumulating Quantities at Commercial Reactors Present Storage and Other Challenges (2012) [hereinafter GAO Report].
38. Id.
39. Radiation Health Effects, U.S. Envtl. Prot. Agency, https://www.epa.gov/
radiation/radiation-health-effects [https://perma.cc/CUE3-2PP7].
40. Id.
41. Nuclear Fuel Cycle, American Nuclear Soc’y, http://www.ans.org/store/
item-750075/ [http://perma.cc/Z96E-V785] (last visited Sept. 18, 2018).
42. See id.
43. Id.
44. NRC, Spent Fuel Pools, https://www.nrc.gov/waste/spent-fuel-storage/
pools.html [https://perma.cc/MJF6-3SRF] (last visited Feb. 10, 2018).
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After five to six years, the SNF can be further moved to onsite storage.45
The once-through fuel cycle, however, presents a serious
problem. Because the depleted fuel goes directly to disposition as opposed to being reprocessed and reconcentrated into
a new fuel rod, such approach accelerates the need for repositories.46 Despite the global prevalence of commercial nuclear
power programs, there are few countries with sites geologically suited for the final disposal of SNF, and those that have
potential sites, are engaged in decades-long legal and political
battles over site development.47
For the United States, the problem is especially urgent.
The majority of nuclear power plants were licensed during
the 1960s and 1970s under a now outdated licensing process.48 Under this old procedure, the operating license would
be granted based on its initial design, and sale and environmental impacts. The final disposal of nuclear waste, however,
would be addressed after the permit was issued.49 The inherent shortcoming in the licensing procedure was compounded
by a major policy shift in the 1970s when most of the nuclear
plants operating today had already began operation or were
under construction.50 Before 1977, the United States did not
plan to employ a once-through nuclear cycle approach in
treating the nuclear waste.51 In 1977, President Carter signed
an executive order that stopped the recycling of fuel for commercial reactors.52 Because the design and construction of
those pre-1977 nuclear plants did not have the once-through
nuclear cycle under which the nuclear waste is disposed in
mind, those nuclear plants only had relatively small on-site
storage.53
According to the final report issued by the Blue Ribbon
Commission (“BRC”), as of 2013, the industry, as a whole,
generated 2,000 to 2,400 metric tons of spent fuel on an
45. American Nuclear Soc’y, supra note 41.
46. Baldev Raj & P.R. Vasudeva Rao, For Sustainable Nuclear Energy, a Closed Fuel
Cycle, Bull. of the Atomic Scientists (Apr. 9, 2015), http://thebulletin.
org/reprocessing-poised-growth-or-deaths-door/sustainable-nuclear-energyclosed-fuel-cycle [https://perma.cc/B6HK-A8H7].
47. See id.
48. Emily Casey, Waist Deep in Nuclear Waste: How the NRC Can Rebuild Confidence in a Stalled Waste Management Program, 33 J. Nat’l Ass’n Admin. L.
Judiciary 723, 735 (2013). See also U.S. Commercial Nuclear Capacity Comes
From Reactors Built Primarily Between 1970 and 1990, U.S. Energy Info. Admin. (June 30, 2011), http://www.eia.gov/todayinenergy/detail.php?id=2030
[https://perma.cc/U8MN-KHHR]. (“Plans for nuclear capacity additions
slowed dramatically in the late 1970s reflecting decreasing growth rate in electric power demand, higher nuclear construction costs, higher investment risk
from licensing challenges, higher cost of capital, and design changes resulting
from the Three Mile Island accident in 1979. However, given the length of the
construction and permitting processes, considerable amounts of nuclear capacity committed to at an earlier date continued to come online through the early
1990s.”).
49. Casey, supra note 48, at 767; Fact Sheets: Licensing New Nuclear Power Plants,
Nuclear Energy Inst. (Nov. 2016), https://www.nei.org/Master-DocumentFolder/Backgrounders/Fact-Sheets/Licensing-New-Nuclear-Power-Plants
[https://perma.cc/R49P-8EFZ].
50. Casey, supra note 48, at 735-36.
51. Jason Hardin, Note, Tipping the Scales: Why Congress and the President Should
Create a Federal Interim Storage Facility for High-Level Radioactive Waste, 19 J.
Land Resources & Envtl. L. 293, 294-96 (1999).
52. Id.
53. Lawrence Flint, Shaping Nuclear Waste Policy at the Juncture of Federal and State
Law, 28 B.C. Envtl. Aff. L. Rev. 163, 167-68 (2000).
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annual basis.54 And “nearly all of the nation’s existing spent
nuclear fuel is being stored at the reactor sites where the SNF
was generated.”55 At the same time as the final report from the
BRC was published, the available on-site spent fuel storage
across the nation is nearing capacity and, at some locations,
have exceeded the cooling pool capacity.56 The published
GAO report shows that these commercial on-site storage
facilities span thirty-three states and account for around
70,000 metric tons.57 Under the high-growth scenario, the
BRC anticipates that the nation’s accumulated spent fuel
inventory would substantially exceed 200,000 metric tons
by mid-century—far surpassing the current capacity of onsite storage.58

B.

The Need for a Permanent Consolidated Nuclear
Storage Site and the Financial and Social Cost of
Failure to Develop One

There is an urgent need to find a viable solution to the difficulties facing the nuclear waste disposal situation in the
United States. Not only does the current method under
which the excess of SNF is stored pose potentially serious
health risks,59 the impasse over a permanent solution may
cost the federal government billions of dollars60 and hinders
the nuclear power industry’s future.
The cooling pools where three quarters of the SNF is
stored offer the least protection against natural and manmade catastrophes.61 The SNF storage pools require electricity to circulate and cool the water that is heated up by
a fuel rod, which still emits enormous amounts of heat and
radiation.62 The Fukushima nuclear disaster was the second
worst nuclear disaster of all time, next only to Chernobyl.
The disaster demonstrates the inherent danger posed by storing SNF in such a delicate and complex system.63 The earthquake and the ensuing tsunami disabled the primary and
54. Blue Ribbon Comm’n on America’s Nuclear Future, Report to the
Secretary of Energy 14 (2012), https://www.energy.gov/sites/prod/
files/2013/04/f0/brc_finalreport_jan2012.pdf [https://perma.cc/J6EU-BD43]
[hereinafter BRC Report].
55. Id.
56. Jonathan Fahey & Ray Henry, Storage Sites Overfilled With Spent Nuclear Fuel,
NBC News (Mar. 22, 2011), http://www.nbcnews.com/id/42219616/ns/
business-us_business/t/us-storage-sites-overfilled-spent-nuclear-fuel/#.
W6G4rehKjIU [https://perma.cc/4BCK-PR6J].
57. GAO Report, supra note 37, at 5.
58. BRC Report, supra note 54, at 14.
59. See Robert Alvarez, Spent Nuclear Fuel Pools in the U.S.: Reducing the Deadly
Risks of Storage (May 24, 2011), https://ips-dc.org/spent_nuclear_fuel_pools_
in_the_us_reducing_the_deadly_risks_of_storage/ [https://perma.cc/YLN2TN9G] (If this were to happen at one of the Indian Point nuclear reactors
located 25 miles from New York City, it could result in as many as 5,600
cancer deaths and $461 billion in damages).
60. See Dixon, supra note 14.
61. Robert Alvarez, Improving Spent-Fuel Storage at Nuclear Reactors, 28 Issues in
Sci. & Tech. 77, 79 (2012) (Storing spent radioactive fuel in dry form rather
than in increasingly jammed cooling pools is much safer, and can be done with
already available funds).
62. Staff of Rep. Edward J. Markey, Fukushima Fallout: Regulatory Loopholes at U.S. Nuclear Plants 9-10 (2011), https://www.nrc.gov/docs/
ml1113/ML111390565.pdf [https://perma.cc/FUD3-4M99].
63. See Fukushima Accident, World Nuclear Ass’n, http://www.world-nuclear.
org/information-library/safety-and-security/safety-of-plants/fukushima-accident.aspx [https://perma.cc/K7Q3-HKWF] (last updated Oct. 2018).
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auxiliary power generators, which led to the failure of the
cooling system in the nuclear power plants.64 Without a continuous supply of coolant, the SNF proceeded to meltdown,
and during that process released radiation that contaminated
the entire power plant.65 In the United States, the potential
danger of a nuclear disaster is exacerbated by an excessive
accumulation of SNF. The Nuclear Regulatory Commission
has permitted many US nuclear power plants to store up to
five times the amount of spent fuel rods in their cooling pool
as authorized in the plant’s original licenses.66
Dry cask storage is considered safer and more secure than
pool storage because the fuel is vitrified before going into the
cask and there is no coolant involved.67 All the SNF is still
required to be cooled in the contamination pools for several years before it can be sealed in the cask.68 Additionally,
the cost of storing SNF in an individual cask made of steel
and concrete, which only has a limited capacity, is not as
cost-effective.69
Besides the inherent public health risk posed by the methods by which SNF is stored, the delay in the construction
of a permanent nuclear waste repository has cost the federal
government billions.70 The DOE has contractual obligations to construct a repository for the operators as mandated
under the amended Nuclear Waste Policy Act of 1987 (“1987
NWPA”).71 DOE has been challenged in court more than
seventy times for its partial breach of contracts where it
committed to accepting SNF by the scheduled date.72 Since
2000, the federal government has been paying claims for the
commercial utility costs for SNF storage.73 The federal government has already paid $6.1 billion in damages to electric
utilities, and DOE estimates that remaining liability will
total to $24.7 billion if the department can start receiving
SNF before 2025.74 If the schedule for a permanent repository
is further delayed, however, the anticipated cost of damages,

64. Id.
65. See Charles Miller et al., U.S. Nuclear Regulatory Comm’n, Recommendations for Enhancing Reactor Safety in the 21st Century:
The Near-Term Task Force Review of Insights From the Fukushima
Dai-ichi Accident 10-14 (2011), https://www.nrc.gov/docs/ML1118/
ML111861807.pdf [https://perma.cc/F3UP-MNQE] (outlining the sequence
of events during the tsunami at each reactor).
66. Safer Storage of Spent Nuclear Fuel, Union of Concerned Scientists, http://
www.ucsusa.org/nuclear-power/nuclear-waste/safer-storage-of-spent-fuel#.WhLoZLpFw2w [https://perma.cc/M5CQ-YWF2] (last visited Nov. 20,
2017).
67. Richard B. Stewart & Jane B. Stewart, Solving the Spent Nuclear Fuel Impasse,
21 N.Y.U. Envtl. L.J. 1, 21, 27 (2014); Alvarez, supra note 61 (concluded
that dry-cask storage offered several advantages over pool storage. Dry-cask
storage is a passive system that relies on natural air circulation for cooling,
rather than requiring water to be continually pumped into cooling pools to
replace water lost to evaporation caused by the hot spent fuel).
68. Stewart & Stewart, supra note 67, at 29.
69. Id. at 27-28.
70. Robert L. Ferguson With Michele S. Gerber, Nuclear Waste in Your
Backyard: Who’s to Blame and How to Fix it 122 (2014).
71. 42 U.S.C. § 10222 (a)(5)(B) (2012).
72. James D. Werner, Cong. Research Serv., R42513, U.S. Spent Nuclear
Fuel Storage 7 (2012).
73. Id.
74. U.S. Off. of Inspector Gen. & U.S. Dep’t of Energy, OAI-FS-17-04, Audit Report: Department of Energy’s Nuclear Waste Fund’s Fiscal Year
2016 Financial Statement Audit 22 (2016).
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which will ultimately be coming out of taxpayers’ pockets,
will climb rapidly.
Furthermore, the unsolved question of permanent SNF
disposal may affect investment in the sector and cast shade
over further prospects of the commercial nuclear industry.
An American Physical Society Panel consisting of former
NRC chairmen stated in a 2007 report that, “there is a concern that the buildup of spent fuel at reactor sites and lack
of progress on final disposition could be serious constraints
on the growth of the domestic nuclear power industry by
discouraging investment in new nuclear power plants . . .”75
Given the urgent need for a replacement for fossil fuel-based
power generation, potential investment should not be hindered by the waste disposal problem.

IV.

Decades of Legislative Efforts to Solve
the SNF Problems

A.

The Pre-1982 Era

In 1946, Congress created the Atomic Energy Commission
(“AEC”), delegating to it authority over the military and nonmilitary application of nuclear power.76 In its broad grant of
administrative power, the AEC was to provide, “[a] program
for Government control of the production, ownership, and
use of fissionable material to assure the common defense and
security and to insure the broadest possible exploitation of
the fields.”77 The Agency and its successor, the Nuclear Regulatory Commission (“NRC”), however, were never granted
the jurisdiction over nuclear waste or its disposal.78 During
the nuclear power industry’s first few decades, the disposal
of SNF did not penetrate the industry culture.79 Research
on the subject of permanent disposal of nuclear waste was
a relatively low priority, particularly against the backdrop
of the cold war, which focused on nuclear weapon production.80 Until 1977, many commercial nuclear power plants
were built under the assumption that the SNF they generated
would be reprocessed and reused.81
Following a series of nuclear accidents in the 1960s and
the subsequent public concern over the safety of nuclear
energy, there was a major reorganization of nuclear energy
regulation.82 Congress passed the Energy Reorganization Act
in 1974.83 The Act divided the former AEC into the Nuclear
75. Consolidated Interim Storage of Commercial Spent Nuclear Fuel: Executive Summary, American Physics Soc’y., https://www.aps.org/policy/reports/popareports/consolidated.cfm [https://perma.cc/K8GN-DUKQ] (last visited June
2, 2018).
76. The Atomic Energy Act of 1946, Pub. L. No. 79-585, 68 Stat. 921 (codified as
amended at 42 U.S.C. § 2011 (2012)).
77. Id.
78. See 42 U.S.C. § 2201 (2012).
79. See Eugene A. Rosa & William R. Freudenburg, The Historical Development of
Public Reactions to Nuclear Power: Implications for Nuclear Waste Policy, in Public Reactions to Nuclear Waste: Citizens’ Views of Repository Siting
32, 33-34 (Riley E. Dunlap et al. eds., 1993).
80. Stewart, supra note 10, at 788.
81. Id.
82. See id. at 788-89.
83. Sharon Squassoni et al., Ctr. for Strategic & Int’l Studies, Governing
Uranium in the United States 14 (2014), https://csis-prod.s3.amazonaws.
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Regulatory Commission and the Energy Research and
Development Administration (“ERDA”).84 Under title II of
the Act, the “licensing and related regulatory functions of the
Atomic Energy Commission,” are “transferred” to the newly
created independent agency, the NRC.85 In 1977, shortly
after its creation, the ERDA merged with several other agencies to become the present-day DOE.86

B.

The Nuclear Waste Policy Act

Beginning in the 1970s, developed countries started to
notice the potential problems associated with nuclear waste
disposal.87 Numerous approaches to the problem of permanent disposal were studied and implemented during that
period.88 After the major reorganization of the AEC, the
federal government continued to try to regulate the nuclear
industry in the 1970s as a result of President Carter’s
emphasis on energy policy as one of the central objections
of his administration.89 Also, the public confidence in the
safety of nuclear energy was at its nadir after the partial
core meltdown at Three Mile Island nuclear power stations
in Pennsylvania.90
The combining force of all these factors produced a perfect
storm for a sweeping change in the control of civilian nuclear
power industry. In 1979, The NRC had issued a Notice of
Proposed Rulemaking to “reassess its degree of confidence
that radioactive wastes produced by nuclear facilities will be
safely disposed of, to determine when any such disposal will
be available, and whether such wastes can be safely stored
until they are safely disposed of.”91 In 1982, Congress took
decisive action by passing the Nuclear Waste Policy Act,
which imposed a responsibility on the federal government
over nuclear waste disposal.92
Congress divided the regulatory power among three separate federal agencies: the DOE, the EPA, and the NRC. The
NWPA assigns the DOE the responsibility of “the construction, operation, and maintenance of a deep geologic test and
evaluation facility” for the SNF.93 Second, Congress directed
EPA to develop standards for protection of the general environment from offsite releases of radioactive material in repositories and protective standard of the site selected over time.94
Finally, the Act grants the NRC the administrative power to

84.
85.
86.
87.
88.
89.
90.

91.
92.
93.
94.

com/s3fs-public/legacy_files/files/publication/140228_Squassoni_Governing
Uranium_WEB.pdf [https://perma.cc/7XUL-26Y3].
See Energy Reorganization Act, Pub. L. No. 93-438, 88 Stat. 1233 (1974)
(codified at 42 U.S.C. § 5841 (2012)).
Id.
See Marc Allen Eisner et al., Contemporary Regulatory Policy 274-77
(2d ed. 2006).
Easley, supra note 13, at 665.
Id.
Id. at 665-66.
See id. at 665. See also G.R. Corey, A Brief Review of the Accident at Three
Mile Island, 21 Int’l Atomic Energy Agency Bull., No. 5, 54, 54 (1979),
https://www.iaea.org/sites/default/files/publications/magazines/bulletin/bull21-5/21502795459.pdf [https://perma.cc/XB96-4P8Y].
Storage and Disposal of Nuclear Waste, 44 Fed. Reg. 61,372-73 (Oct. 25,
1979) (to be codified at 10 C.F.R. pt. 50-51).
42 U.S.C. § 10131(b) (2012).
42 U.S.C. § 10191 (2012).
42 U.S.C. § 10141(a) (2012).
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license DOE’s site selection and construction application, but
only if the DOE meets EPA’s standards and all other relevant
requirements.95
Although Congress stated that “the Federal Government
has the responsibility to provide for the permanent disposal
of high-level radioactive waste and such spent nuclear fuel
as may be disposed of in order to protect the public health
and safety and the environment,” the financing of the repository should be laid on the “generators and owners of such
waste and spent fuel.”96 Owners entered into standard contracts with the DOE in which the owners paid fees into the
Nuclear Waste Fund (“NWF”).97 Consequently, the DOE
was contractually obligated to take title to the SNF generated
by the civilian nuclear power plants and start the disposal
process on the fixed dates specified in section 10222(a) of the
NWPA, no later than January 31, 1998.98
In 1986, the DOE suggested three recommended locations for further study: Dead Smith County in Texas, Hanford in Washington, and Yucca Mountain in Nevada.99 The
site selection process was met with strong local opposition.100
Subsequently, Congress amended the original NWPA in
1987 to cancel all ongoing research on repository programs,
except the Yucca Mountain project.101

C.

Yucca Mountain Project: An Example That
Epitomized the Failure of Current Mode of
SNF Regulation

As a result of the exclusive focus on Yucca Mountain, it has
become one of the most extensively studied cases for waste
disposal. It lasted fifteen years from the enactment of the
1987 amendment to 2002 when the official in the DOE
approved the official finding of the site’s suitability for building a geologic permanent repository.102 The cost of this extensive study is also enormous, totaling approximately fifteen
billion dollars.103 Yucca mountain area possesses several ideal
characteristics that would make it an suitable site to store the
waste: a very dry climate, layers of volcanic tuff that further
reduce moisture, 600 feet of dry rock above the repository
tunnels through which water can only move very slowly, and
95. 42 U.S.C. § 10141(b) (2012).
96. 42 U.S.C. § 10131(a)(4) (2012).
97. See Cong. Research Serv., R42513, U.S. Spent Nuclear Fuel Storage 7
(2012), https://www.everycrsreport.com/files/20120201_R40996_93f68236
38899e01f58a5d516cf987886823672a.pdf [https://perma.cc/V4SZ-TZM2].
98. 42 U.S.C.§ 10222(a)(5) (2012).
99. Easley, supra note 13, at 668.
100. See James H. Flynn et al., State of Nevada Agency for Nuclear Projects/Nuclear
Waste Project Office, Evaluations of Yucca Mountain Survey Findings About the
Attitudes, Opinions, and Evaluations of Nuclear Waste Disposal and Yucca Mountain, Nevada (1990), http://www.state.nv.us/nucwaste/library/se-029-90.pdf
[https://perma.cc/4TUD-4L5Z].
101. 42 U.S.C. § 10172(a) (2012).
102. See BRC Report, supra note 54, at 23; see also Staff of S. Comm. on Env’t
and Pub. Works, 109th Cong., Yucca Mountain: the Most Studied
Real Estate on the Planet 5, 17 (2006), https://www.epw.senate.gov/
repwhitepapers/YuccaMountainEPWReport.pdf
[https://perma.cc/W6FP392W].
103. Cf. U.S. Gov’t Accountability Off., GAO-11-229, Commercial Nuclear
Waste: Effects of a Termination of the Yucca Mountain Repository
Program and Lessons Learned 27 (2011).
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rock beds that contain minerals called zeolites that slowly
absorb radionuclides.104
After decades of research and billions spent, the whole
project was virtually dead. From the start, the project was
challenged by parties on all fronts, particularly from the State
of Nevada and concerned local communities.105 Because
the NWPA allocates administrative power to a cabinetlevel department, policies are highly susceptible to political
changes with changing administrations.106

1.

The Inherent Weakness of the NWPA

In 2002, the DOE published its recommendation that Yucca
Mountain serve as the first permanent SNF repository in a
publication highlighting fifteen years of scientific research.107
Nevada was intensely opposed to the recommendation
of Yucca Mountain and submitted a Notice of disapproval
to veto the project.108 Despite support garnered by Nevada,
majorities in the House and Senate supported a congressional resolution supporting the Yucca Mountain project.109
The resolution, combined with the signature of President
Bush, allowed the DOE to proceed with the license application.110 The DOE filed its application for Yucca Mountain
on June 3, 2008.111 Optimism for the project’s success was
perhaps most warranted when Secretary of Energy Samuel
Bodman indicated that the project had entered a ‘new phase’
with the application.”112
Yet, the inherent political susceptibility in the allocation
of authority under the NWPA soon showed its face. As the
DOE submitted its license application in the summer of
2008, Barack Obama secured the Democratic nomination to
run for president.113 As part of his campaign pledge to secure
the state of Nevada’s delegates, Obama, in alliance with Senate Majority Leader Harry Reid (D-Nevada), promised to
terminate the Yucca Mountain project.114
After Obama became president, he began to fulfill his
campaign promise through his appointment power. He first
nominated a Secretary of Energy that was unenthusiastic
104. See Staff of S. Comm. on Env’t and Pub. Works, 109th Cong., Yucca
Mountain: the Most Studied Real Estate on the Planet 16 (Comm.
Print 2006) [https://perma.cc/9T3N-QEMQ].
105. See generally Marta Adams, Yucca Mountain—Nevada’s Perspective, 46 Idaho L.
Rev. 423 (2010).
106. See Easley, supra note 13, at 672-73.
107. Dep’t of Energy, Recommendation by the Secretary of Energy Regarding the Suitability of Yucca Mountain Site for a Repository Under
the Nuclear Waste Policy Act of 1982 3 (2002).
108. BRC Report, supra note 54, at 23.
109. Richard Burleson Stewart & Jane Bloom Stewart, Fuel Cycle to Nowhere: U.S. Law and Policy on Nuclear Waste 223 (2011).
110. BRC Report, supra note 54, at 23.
111. Easley, supra note 13, at 672.
112. DOE Files Yucca Mountain Nuclear Waste Repository Application, American
Physics Soc’y (June 11, 2008), https://www.aps.org/units/fps/newsletters/200807/yucca.cfm [https://perma.cc/6PFF-7Z7V].
113. Adam Zoll & Steve Layton, A Historic Race: How the Nomination Was Won,
Chi. Trib. (June 4, 2008), http://articles.chicagotribune.com/2008-06-04/
news/0806040006_1_obama-campaign-ohio-and-texas-michelle-obama
[https://perma.cc/A9V8-R9EM].
114. See The Democratic Debate in Las Vegas, N.Y. Times (Jan. 15, 2008), http://
www.nytimes.com/2008/01/15/us/politics/15demdebate-transcript.html
[https://perma.cc/J4WD-NPUC].
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about the Yucca Mountain Project.115 Then, Obama nominated Allison Macfarlane, a vocal opponent of the Yucca
Mountain Project.116 In 2010, the Obama administration
directed the DOE to establish a commission called the Blue
Ribbon Commission on America’s Nuclear Future to find
an alternative to the Yucca Mountain Project.117 In a written
statement before the Committee on the Budget, the Secretary of Energy, Steven Chu, stated, “[b]oth the President and
I have made clear that Yucca Mountain is not a workable
option. . . .”118
Accordingly, the DOE announced in fiscal year 2010 that
“[a]ll funding for development of the Yucca Mountain facility would be eliminated, such as further land acquisition,
transportation access, and additional engineering.”119 DOE
did not request any funding for Yucca in its budgets from
2011 to 2013.120 The new administration’s clear indifference
to the Yucca Mountain Project starkly contrasts with the
Bush administration’s strong interest in the Project, as evidenced by the fiscal year 2005 budget request.121 This Yucca
Mountain policy shift culminated in the DOE formally
withdrawing its license application for construction at Yucca
Mountain.122 The NRC rejected the DOE’s move to withdraw. The D.C. Circuit heard a case challenging the withdrawal that the court rejected for lack of ripeness because
both the license application and review of the NRC’s rejection were still under consideration within the agency.123
115. Where Does It All Go?, N.Y. Times (Dec. 20, 2008), http://www.nytimes.
com/2008/12/20/opinion/20sat2.html [https://perma.cc/3MR9-W3HD].
116. Matthew L. Wald, N.R.C. Nomination Shines Spotlight on Waste-Disposal Issue,
N.Y. Times (June 10, 2012), http://www.nytimes.com/2012/06/11/science/
earth/allison-macfarlane-nuclear-regulatory-commission-hearing-may-focuson-waste.html [https://perma.cc/3MR9-W3HD].
117. Cf. Memorandum on the Blue Ribbon Commission on America’s Nuclear Future, 2010 Daily Comp. Pres. Doc. 1 (Jan. 29, 2010) (“. . . the Commission
should consider a broad range of technological and policy alternatives . . .”),
https://obamawhitehouse.archives.gov/the-press-office/presidential-memorandum-blue-ribbon-commission-americas-nuclear-future, [https://perma.
cc/8RPR-YGH6].
118. Statement of Steven Chu Secretary of Energy Before the Committee on the Budget,
Dep’t of Energy (Mar. 11, 2009), https://www.energy.gov/articles/statementsteven-chu-secretary-energy-committee-budget
[https://perma.cc/4Z9KW5ZT] (“[B]oth the President and I have made clear that Yucca Mountain is
not a workable option . . .”).
119. Office of Chief Fin. Officer, U.S. Dep’t of Energy, DOE/CF-039, 5 FY
2010 Congressional Budget Request 504 (2009), https://energy.gov/sites/
prod/files/FY10Volume5.pdf [https://perma.cc/KP6S-2EJX].
120. Todd Garvey, Cong. Research Serv., R41675, Closing Yucca Mountain:
Litigation Associated With Attempts to Abandon the Planned Nuclear Waste Repository 3 (2012).
121. Office of Mgmt., Budget and Evaluation, U.S. Dep’t of Energy, DOE/
ME-0039, FY 2005 Congressional Budget Request: Budget Highlights
7 (2004), https://energy.gov/sites/prod/files/FY05highlights.pdf [https://
perma.cc/KP6S-2EJX] (“One of the most significant and long-standing commitments addressed in this budget is funding to establish a permanent nuclear
waste repository. [T]he FY 2005 budget requests $907.5 million, $303 million
above the FY 2004 enacted level. The majority of the request, $880 million,
is for finalizing the license application for construction of the permanent repository and activities associated with developing a transportation system to
transport the nuclear waste to Yucca Mountain, Nevada . . .”).
122. The DOE went so far as to request the dismissal of its application “with prejudice.” Only the Board and NRC can make such a decision. That the DOE made
the request at all indicated its firm commitment to never pursue construction
at Yucca Mountain. Todd Garvey, Cong. Research Serv., R41675, Closing Yucca Mountain: Litigation Associated With Attempts to Abandon the Planned Nuclear Waste Repository 7-8 (2012).
123. In re Aiken County, 645 F.3d 428, 434-36 (D.C. Cir. 2011).
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Legal Challenges on All Fronts

Various parties have challenged the Yucca Mountain Project
and its underlying statute NWPAA throughout the years.124
The 2012 Blue Ribbon Commission Report to the Secretary
of Energy stated that the failure of the Yucca Mountain Project was the result of the NWPA’s repository development process’s “inflexibility and prescriptiveness. This made it difficult
to adapt or respond to new developments, whether in the
form of new scientific information, technological advances,
or (just as important) the expressed concerns of potentially
affected publics and their representatives.”125 Academics have
criticized the DOE for conducting its operations in a culture
of secrecy and arrogance,126 and have also criticized that the
approach in the site selection is administered in a top-down
commandeering fashion with no consent from the local community.127 Opposition from local communities and states
was the most vehement. Such discontent was epitomized
by the local name of the Nuclear Waste Policy Act Amendment (“NWPAA”): the “Screw Nevada Bill.”128 The State of
Nevada and the local communities have fought persistently,
using every legal means available, for over twenty years.129
In 2004, The State of Nevada initiated a major consolidated
legal challenge against the federal government in response to
the green light on the development of the Yucca Mountain
project.130

a. Challenges From Nevada
In 2004, the Court of Appeals for the District of Columbia heard a lawsuit brought by “the State of Nevada, local
communities, several environmental organizations, and the
nuclear energy industry” that challenged the EPA safety
standard, the constitutionality of the Yucca Mountain
Development Act (“YMDA”), and the Presidential and DOE
approval of the Yucca Mountain Project.131 The D.C. Circuit Court rejected the challenge to the constitutionality of
the YMDA.132 The Court determined that the congressional resolution that selected the Yucca mountain area for the
development of the repository is an appropriate exercise of
124. See Easley, supra note 13, at 668-70.
125. BRC Report, supra note 54, at 23.
126. See, e.g., Len Ackland, Making a Real Killing: Rocky Flats and the Nuclear West 222 (1999) (“[A]fter just a year in command of the Department
of Energy, Watkins found himself caught between two dilemmas . . . The other
involved the challenge of changing DOE’s values, its intransigent ‘culture’ of
secrecy, unaccountability, and arrogance.”); Stewart, supra note 10, at 811.
127. BRC Report, supra note 54, at 35.
128. See Thomas W. Lippman, Nevada’s Objections Stall Plan for Nuclear Waste
Repository, Wash. Post (Oct. 3, 1989), https://www.washingtonpost.com/
archive/politics/1989/10/03/nevadas-objections-stall-plan-for-nuclear-wasterepository/62c77a9d-c83e-42b6-b29e-ac820c951ad5/?utm_term=.ba9f6d
5aaf6c [https://perma.cc/6URZ-KLZ7].
129. See Timeline: 1954-2016, Eureka County Yucca Mountain Information
Office, http://www.yuccamountain.org/time.htm [https://perma.cc/7995N73Q] (last updated July 12, 2017).
130. See Nuclear Energy Inst., Inc. v. EPA, 373 F.3d 1251, 1261-62 (D.C. Cir. 2004)
(overviewing the lawsuits now consolidated before the court).
131. See id. at 1304; see also The Major Yucca Mountain Lawsuits, Eureka County
Yucca Mountain Information Office, http://www.yuccamountain.org/
court/case.htm [https://perma.cc/2K5Y-TT92] (last updated Sept. 2004).
132. Id.
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Congress’s Article IV section 3 constitutional authority over
federal property.133 The Court stated that Yucca Mountain
is located on federal land, hence Congress has the authority
under the Property Clause to designate the area for developing a repository and “[i]n exercising its Property Clause power
to enact the Resolution, Congress has not regulated Nevada’s
activities so as to infringe upon State sovereignty interests of
the type recognized under the Tenth Amendment.”134
The only challenge that was successful was the one in
which Nevada challenges EPA’s adoption of a 10,000year compliance period.135 The Court stated that the EPA
is required by Energy Policy of 1992 to develop radiation
safety standards that were “based upon and consistent with”
the National Academy of Sciences’ recommendations.136
“The court rejected the 10,000 year compliance period
because the NAS had expressly rejected it and explained
that such a standard “might be inconsistent with protection
of public health.”137 NAS also explained that such standard
“might be inconsistent with protection of public health,”
EPA’s 10,000-year compliance period was vacated by the
court under the backdrop of NAS’s recommendation of
one-million year standard.138
Although multiple lawsuits launched by the State of
Nevada and its local communities failed to terminate the
Yucca Mountain Project, the efforts successfully caused setbacks and serious delays.139 The lack of local support, and the
non-consensual nature of the process contributed partially to
the ultimate failure of the Project.140

b. Challenges From Utility Companies
While the federal agencies, especially the DOE, are caught
between a federal government whose political objectives fluctuate with changes in administration, and a state government that fights vigorously to delay the project, the utility
companies have filed their own lawsuits seeking damages as
a result of delays in constructing the repository.141 In 1996,
the utility companies had their early victory based on the
DOE’s contractual on ligation to build a repository before
1998.142 In Indiana Michigan Power v. DOE, several utilities
and state commissions that had paid fees into the NWF, a
fund designed to finance the research and construction of
the repository, asked the court to review the DOE’s 1995
order.143 The order stated that the Agency did not have a contractual obligation to dispose of SNF if no operational repository were in place by the deadline.144 The D.C. Circuit Court
133. Nuclear Energy Inst., Inc., 373 F.3d at 1302.
134. Id.
135. Id.
136. Id. at 1262.
137. Id. at 1271.
138. Id. at 1257.
139. Cf. Easley, supra note 13, at 669.
140. BRC Report, supra note 54, at 23.
141. See Flint, supra note 53, at 165.
142. Id. at 164.
143. Indiana Mich. Power Co. v. Dep’t of Energy, 88 F.3d 1272, 1273 (D.C. Cir.
1996).
144. Id. at 1274, 1277.
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disagreed and found that Congress had expressly spoken to
the question at hand, and as a result, the DOE’s obligation
to accept and take title to the waste was independent from
whether there was a permanent repository available.145 Thus,
the court found that DOE had an obligation to start taking
the title of the waste by the statutorily defined deadline.146
In subsequent cases with claims similar to the one above,
the court determined that the administrative relief would not
be adequate to compensate the utility companies.147 Since
that decision, the utility companies can pursue judicial relief
in the Court of Federal Claims and seek monetary damages.148 As of 2012, seventy-two such cases against the DOE
have been filed,149 and billions of dollars have been paid in
damages.150 The result of such high damages is that waste
producers now have a disincentive to find a better method of
waste disposal.151

c. Challenges to Compel Agencies to Take
Action: The Discord Between the Judiciary
Branches and the Executive Branches in
Solving the Question
Amidst the Obama administration’s shift of support away
from Yucca Mountain project, the DOE filed its motion with
the NRC to withdraw the license with prejudice in 2010.
Subsequently, the question of whether the Yucca Mountain
Project is dead is left in limbo as the NRC refuses to take final
agency action regarding the withdrawal.152 After the Atomic
Safety and Licensing Board Panel, (a trial level adjudicatory body within the NRC; its task is to rule on the DOE’s
motion to withdraw), denied the DOE’s motion to withdraw
in 2010,153 various parties filed legal challenges, such as seeking a writ of mandamus, of which the court discusses as an
“extraordinary remedy,” to call for the judiciary to force the
executive branch to decide the question.154 However, judicial
intervention proves to be unsuccessful. The court is unable to
compel an agency action when Congress intentionally grants
insufficient funds for the continuance of the Yucca Mountain project.155 The ability of Congress to reverse course and
145. Id. at 1276.
146. Id. at 1277.
147. See Me. Yankee Atomic Power Co. v. United States, 225 F.3d 1336, 1342 (Fed.
Cir. 2000).
148. Easley supra note 13, at 670.
149. Id.
150. Budget Implications of Closing Yucca Mountain: Hearing Before the H. Comm. on
the Budget, 111th Cong. 11-12 (2010).
151. Jack Spencer, A Free-Market Approach to Managing Used Nuclear Fuel, The
Heritage Found. (June 23, 2008), http://www.heritage.org/research/
reports/2008/06/a-free-market-approach-to-managing-used-nuclear-fuel
[https://perma.cc/B4QR-ZDYG].
152. See id. at 435-36.
153. U.S. Dep’t of Energy (High Level Waste Repository), Docket No. 63-001HLW, ASLBP No. 09-892-HLW-CAB04 (United States Nuclear Regulatory Commission) (Sept. 30, 2011), https://www.nrc.gov/docs/ML1127/
ML11273A041.pdf [https://perma.cc/8LGE-NDQJ].
154. See In re Aiken County, 725 F.3d 255, 258 (D.C. Cir. 2013).
155. Id. at 270 (Garland, J., dissenting) (“In short, given the limited funds that
remain available, issuing a writ of mandamus amounts to little more than ordering the Commission to spend part of those funds unpacking its boxes, and
the remainder packing them up again.”).
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starve the agency program to death demonstrates the defects
of the current regulatory mode.

i.

Compel Action on the NRC

In 2012, the Petitioners filed a suit to petition for judicial
review of the DOE’s attempt to withdraw its application to
the NRC for the license to construct the Yucca Mountain
repository and its apparent gesture to discard the development projection.156 The Petitioners sought a writ of mandamus to compel the NRC, in accord with the statutory
mandate, to act on DOE’s long pending license application
to store nuclear waste at Yucca Mountain.157 The NRC was
required by statute to give a final decision to approve or disapprove the DOE’s license application within three years of
the submission of the application.158 Judge Kavanaugh, in
turn, argued on the ground that the NRC “does not have
sufficient appropriated funds to complete action on the
license application. . . .”159
Considering these circumstances unusual, the court
decided to put the petition on hold until congress made
appropriations.160 It was the court’s hope that appropriations would moot the issue.161 The court also stated that if
the funds appropriated by Congress were not enough, then
“mandamus likely would have to be granted,” because “[a]
n executive or independent agency generally has no authority to disregard a statute that mandates or prohibits specific
agency actions, at least so long as there is some appropriated
funding available.”162

ii. Second Challenge, the Inability of the Judicial
Branch to Compel Actions
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nal intent to suspend or abandon a statutory mandate simply
because the pattern of recent congressional appropriation on
that mandate.166
However, Chief Judge Garland dissented and argued
that granting Petitioners’ writ of mandamus would cause
the NRC “to do ‘a useless thing.’”167 He argued that because
the agency has only $11 million to the licensing process and
“[n]o one disputes that $11 million is wholly insufficient to
complete the processing of the application,” granting the writ
of mandamus with insufficient fund available would force
“Commission to spend part of those funds unpacking its
boxes, and the remainder packing them up again.”168

V.

Proposal: A Sweeping Legislative Change

As the previous sections demonstrated, the current conundrum of permanent disposal of SNF is caused by the inherent weaknesses of the NWPA. The flaws of the statute which
prevents it to carry out its original purpose are demonstrated
throughout years since its inception in 1982. Several major
defects, which are discussed in length in the previous section
have contributed a lion’s share of the failure of building a permanent SNF repository. In response to those defects in the
NWPA, this Note makes legislative proposals to bypass the
legislative mechanism entirely to mitigate the defects demonstrated in the legal and political challenges surrounding the
Yucca Mountain Project. Some of the recommendations in
my proposal are derived from the successful stories from the
EU countries, namely, Sweden and Norway.

A.

Introducing the Free Market Concept to Replace
the Current “Take Title” Approach

When no funding was available for the review, the D.C.
Circuit of Appeals concluded that the Commission’s inaction violates the Nuclear Waste Policy Act and granted the
petition for a writ of mandamus.163 Despite NRC’s resistance, however, the Court concluded that appropriation for
a certain agency action often came “on a step-by-step basis,”
which means that the NRC may not “ignore statutory mandates simply because Congress has not yet appropriated all
of the money necessary to complete a project.”164 Also, the
Court did not agree with the contention from the NRC that
no appropriation will likely be granted in the future and
stated that regardless of whether such inference is correct,
“an agency may not rely on political guesswork about future
congressional appropriations as a basis for violating existing
legal mandates.”165 The Court refused to infer the congressio-

The ossification of the entire license application process under
the current mode needs a complete overhaul to solve the difficulties facing the permanent SNF storage problem. The
option should provide strong incentives to motivate private
utilities companies operating nuclear power plants to find
timely and effective solutions for the permanent disposal of
SNF. This would be in stark contrast to the current scheme
administered by the DOE, which is subject to the unpredictable and bureaucratic congressional budget process.
This Note proposes legislation that completely abandons
the current “take title” approach, and replaces it with an
industry-driven and market-oriented approach where the
commercial nuclear industry will assume the responsibility
as well as the cost thereof to find a solution to dispose of the
SNF they themselves produced.

156. In re Aiken County, No. 11-1271, 2012 WL 3140360, at *1 (D.C. Cir. 2012)
[hereinafter In re Aiken County II].
157. Id.
158. 42 U.S.C. § 10134(d) (2012).
159. In re Aiken County II, 2012 WL 3140360, at *1.
160. Id.
161. Id.
162. Id.
163. In re Aiken County, 725 F.3d 255, 257 (D.C. Cir. 2013).
164. Id. at 259.
165. Id. at 260.

1.

A Market-Oriented Approach: Let the Waste
Producers Manage Their Own Waste

The current mode of waste management, which involves the
utilities companies sign a standard contract with the DOE
166. Id.
167. Id. at 268-69.
168. Id. at 269-70.
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and let a large federal agency take care of the site selection
and construction removed any incentive for the producers to
consider ways to dispose of the SNF, which are produced in
their power plant every day. In fact, the current arrangement
creates a disincentive for the utility companies and the whole
industry,169 which would benefit the most from efficient disposal of the SNF, to pursue a sustainable and efficient waste
management strategy.

a. The Successes of Finland and Sweden in
Dealing With the SNF Problem
Finland and Sweden have garnered the most success in managing the storage of SNF, by adapting an industry-oriented
approach.170
Finland’s permanent storage program started in 1983.171
In 1995, the Posiva Oy, a separate company owned and
operated by the two Finnish utilities operators Teollisuuden
Voima Oyj and Fortum Power & Heat Oy, was set up and
charged with responsibility of finding solution for final disposal of spent nuclear fuel produced by the owners172 The
permanent SNF repository, near Olkiluoto, was granted a
construction license in 2015173 and will become operational
in the 2020s.174
Even though Finland only has four nuclear power plants—
with a fifth under construction175 —Finland has made significant strides towards solving the problem of permanently
disposing of spent nuclear fuel.176 This success for Finland
is owed primarily to effective planning by the independent,
industry-operated siting body—which managed the permanent SNF disposal problem—and the industry’s effort in getting local communities involved on a consensual basis.177
In 1987, the Finnish Parliament passed the Nuclear
Energy Act, which serves a similar function as the NWPA
in the United States.178 The Nuclear Energy Act establishes
a legal framework, and includes a licensing mechanism for
the disposal of SNF.179 A major difference between the Finn169. Spencer, supra note 151.
170. National Policies and Funding: Radioactive Waste Management Appendix 2,
World Nuclear Ass’n, http://www.world-nuclear.org/information-library/
nuclear-fuel-cycle/nuclear-wastes/appendices/radioactive-waste-managementappendix-3-national-p.aspx [https://perma.cc/BHL9-MNML] (last updated
Apr. 2017).
171. Henry Fountain, On Nuclear Waste, Finland Shows U.S. How It Can Be Done,
N.Y. Times (June 9, 2017), https://www.nytimes.com/2017/06/09/science/
nuclear-reactor-waste-finland.html [https://perma.cc/V8B7-WFPS].
172. Posiva Is an Expert in Nuclear Waste Management, Posiva, http://www.posiva.fi/
en/posiva#.WImae31qvAQ [https://perma.cc/PEX7-DHTV] (last visited Jan.
26, 2017).
173. Onkalo, Posiva, http://www.posiva.fi/en/final_disposal/onkalo#.WrBtmma
ZPow [https://perma.cc/B3RA-PG73] (last visited June 2, 2018).
174. Final Disposal, Posiva, http://www.posiva.fi/en/final_disposal#.WrBtMGa
ZPow [https://perma.cc/4JUD-UBP2] (last visited June 2, 2018).
175. Nuclear Power in Finland, World Nuclear Ass’n, http://www.world-nuclear.
org/information-library/country-profiles/countries-a-f/finland.aspx [https://
perma.cc/SZ79-6LFT] (last updated Apr. 2018).
176. See id.
177. See Charles de Saillan, Disposal of Spent Nuclear Fuel in the United States and
Europe: A Persistent Environmental Problem, 34 Harv. Envtl. L. Rev. 461,
504-05 (2010).
178. See de Saillan, supra note 177, at 505.
179. Id. at 505.
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ish and American approaches is that the Finnish Act provides that a licensee whose operations generate nuclear waste
is responsible for all waste management and costs.180 Under
the authority conferred under the Act, the Finnish Ministry of Trade and Industry issued the Nuclear Energy Decree
in which each nuclear power plant operator is required to
submit a plan on nuclear waste management on an annual
basis.181 The two nuclear power plant operators formed Posiva
Oy: “an expert organization responsible for the final disposal
of spent nuclear fuel.”182
Within a decade, this industry operated joint venture completed the environmental impact assessment, filed a timely
application for Eurajoki to be the location of the final SNP
reposition, and received approval from the parliament.183
The intense public campaign carried out by the Posiva Oy,
which emphasizes local consensus, public participation, and
education,184 generated favorable results. In 2000, the local
Council of Eurajoki approved the repository by a twenty to
seven vote.185 The construction license application for the
repository was submitted in 2012 by Posiva Oy, and the construction started in late 2016.186
Sweden took a strikingly similar approach to solve the
SNF disposal problem. Sweden engaged with the local community while conducting site selection process. The party
that is responsible for the finance and disposal of the SNF
in Sweden is also an independent body owned by the commercial nuclear industry.187 This industry-owned siting body
is the Swedish Nuclear Fuel and Waste Management Company (“SKB”), which is owned by four companies operating
commercial nuclear power plants in Sweden.188 The Swedish
Parliament passed the Waste Legislation (“Stipulation Act”)
in 1977 to establish a mechanism for the management and
disposal of the nuclear waste.189 The act similarly provides
that approval for a license to operate is conditioned on the
180. See Chapter 3, § 9 Ydinenergialaki [Nuclear Energy Act] (Suomen säädöskokoelma [SDK] 990/1987) (Fin.), http://www.finlex.fi/en/laki/kaannokset/1987/en19870990.pdf [https://perma.cc/97C3-PML2].
181. See Chapter 12 § 74 Ydinenergia-asetus [Nuclear Energy Decree] (SDK
161/1988) (Fin.), http://www.finlex.fi/en/laki/kaannokset/1988/en19880161.
pdf [https://perma.cc/N4HM-QRKE].
182. Posiva Is an Expert in Nuclear Waste Management, Posiva, http://www.posiva.fi/
en/posiva#.WImae31qvAQ [https://perma.cc/KG3K-48FM] (last visited Jan.
26, 2017).
183. See Nuclear Power in Finland, supra note 175 (“Four locations were investigated
by Posiva in some detail—all were technically suitable, and were covered in Posiva’s environmental impact statement for the final repository. In 1999, Posiva
applied for a decision in principle for the final disposal facility to be sited at
Eurajoki. The decision in principle was issued by the Government at the end
of 2000 and ratified by Parliament by a 159 to 3 vote in May 2001.”).
184. See Antti Leskinen & Markku Turtiainen, Posiva Oy, Interactive Planning in the EIA of the Final Disposal Facility for Spent Nuclear Fuel
in Finland: Working Report 18 (2002), http://www.posiva.fi/files/2164/
POSIVA-2002-45_Working-report_web.pdf [https://perma.cc/6Q45-3NX9].
185. See de Saillan, supra note 177, at 506.
186. Press Release, Posiva, First Excavation Works for Posiva’s Final Disposal Facility
to Begin—YIT as Contractor (Nov. 29, 2016), http://www.posiva.fi/en/media/
press_releases/first_excavation_works_for_posivas_final_disposal_facility_to_
begin_-_yit_as_contractor.3300.news#.WImfE31qvAQ [https://perma.cc/
X742-UBJT].
187. Nuclear Power in Sweden, World Nuclear Ass’n, http://www.world-nuclear.
org/information-library/country-profiles/countries-o-s/sweden.aspx [https://
perma.cc/LJ3A-E4QY] (last updated Jan. 2018).
188. Id.
189. Id.
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plan from the applicant’s side which indicates the method
and location the SNF could be stored in accordance with the
approved safety standard.190
SKB, in searching for location for a permanent SNF
repository, engaged in extensive interactions with the local
community. It invited all Swedish municipalities to participate in the site selection project and encouraged municipalities that are interested in the project to participate in the
feasibility studies for constructing the waste repository.191 In
2002, two municipalities—Oskarshamn and Osthammar,
approved further site investigations.192 Since 2002, the SKB
has held more than thirty separate consultations on the candidate sites as required in the environmental code regarding
the consultations.193 The consultations encompassed a wide
range of events, including public meetings, meetings with
citizens groups and local officials, all of which stimulated
the public discussion of the project.194 In 2009, the Osthammar site was selected for repository and it is likely to
open in 2028.195

b. How the United States Could Replicate
the Success in Sweden and Finland in the
Long Run
For the United States to succeed on a private industry-led,
market-oriented approach similar to that of Finland and
Sweden, it needs to implement radical changes on its current mode of waste management. This involves two primary
changes.
First, this Note proposes the structural reorganization
under which the whole permeant SNF waste management
scheme operates. The current scheme, under the statutory
authority of the NWPA and other subsequent legislation, is
akin to a three-legged stool—(1) the DOE, “is responsible for
designing, constructing, operating, and decommissioning a
permanent disposal facility for HLW, under NRC licensing
and regulation;”196 (2) EPA “is responsible for developing
site-specific environmental standards for use in evaluating
the safety of a geologic repository;”197 and (3) “[t]he NRC
is responsible for developing regulations to implement the
EPA’s safety standards, and for licensing and overseeing the
construction and operation of the repository.”198 My proposal
is a legislative change which will replace one leg of the current arrangement to make the whole scheme more efficient
and effective. Congress should enact legislation which takes
190. Id.
191. See de Saillan, supra note 177, at 502.
192. See id.
193. See id. at 503.
194. Id.
195. See Temiz, Fatih, Nuclear Power, Its Waste in the World and In Turkey, (August, 2017), available at http://dergipark.gov.tr/download/issue-file/6545
[https://perma.cc/X24U-LNBF] (Östhammar site selected for repository (volunteered location), likely to open in 2028).
196. What We Regulate, U.S. Nuclear Regulatory Comm’n, https://www.nrc.gov/
waste/hlw-disposal/what-we-regulate.html [https://perma.cc/VHL8-TBLX]
(last updated Feb. 12, 2018).
197. Id.
198. Id.
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DOE’s power of site selection and construction out of the
hands of the federal government. Instead, such power should
be granted to a completely new private company owned and
operated by the industry. Such shift in power will produce a
strong incentive for the private sector to find a way to dispose
its new wastes in compliance with the safety standard that is
still issued by the EPA, and oversight and final approval of
the license application still provided by the NRC.
This reorganization serves several benefits. First, it will
provide enough incentives for the commercial nuclear power
industry to seek a timely solution because it is now fully in
charge of managing its own wastes. Risks associated with
those toxic radioactive wastes will now be tied to the private sector, not to the federal government. Every minute the
private nuclear power plants operators remain idle on the
issue of SNF disposal, the amount of waste produced in their
plants will get larger and the risks related to the stockpile of
SNF will become more likely. Second, a private organization
which represents the industry and its own interest will be
adequately protected from the political battle in Washington,
which is one of the primary reasons why the Yucca Mountain
Project was dragged for decades and finally derailed under
the Obama Administration. Third, without the enormous
coercive power upon which the federal government often
operates on large projects like this, the private organization
must cooperate closely with the local government in a consensual manner because it cannot use tools to compel the
local government to cooperate. The strong state and local
opposition is another main reason why the Yucca Mountain
Project is stalled.
The second change involves revisions on the conduit
through which the repository project gets its funding. The
current “take title” approach works as follow: (1) the power
plants are levied a flat fee based on their power production
and such fee will be used and managed by the federal government; (2) in turn, the federal government, through its
agency, will assume the title of the waste produced; (3) the
federal government will store the nuclear wastes in the repository that it is contracted to build and operate.199 Such a system, however, now in suspension due to a court order,200 has
major drawbacks. The plant owners will be able to continue
to produce waste with no impediment and no concern about
whether there will be a place for them to permanently store
the wastes—because that is the concern for the government.
Because of the constant delays resulting from the breach of
the standard contract signed by the operators and the DOE
in accord with NWPA, the industry will continue to sue the
DOE demanding monetary damages.
From private section’s prospect, they will be able to producing nuclear wastes with minimal regard to the problem
of permanent SNF disposal and at the same time, collecting money damage from the federal government. The same
absence of interest to speed up the project is equally felt on
the federal government’s side. The mounting money damage
199. 42 U.S. Code § 10222(a)(5) (2012).
200. See Nat’l Ass’n of Regulatory Util. Comm’rs v. Dep’t of Energy, 736 F.3d 517,
521 (D.C. Cir. 2013).
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itself would not substantially hurt the DOE. DOE is a federal agency that ran on taxpayers’ money and will not to go
bankrupt like private businesses. The current system is both
irrational and inefficient.
Therefore, instead of levying a flat fee as set out by the
government, each nuclear operator would contribute a percentage of their operating income as they see fit based on
their own assessment (including factors such as the urgency
of their SNF disposal, the total amount of the SNF, and the
revenue they generated) to the management company to
fund the research of the geologic site and the construction
of the repository. Their contribution will be pooled together
and each contribution will be linked pro rata to the total
capacity of the proposed permanent nuclear repository. For
instance, if the total capacity of the proposed location is 10
thousand tons, the operator whose contribution amounts to
10% of the total funds contributed to the project will receive
10% of that capacity, namely a one-thousand-ton allowance,
to store its SNF when the repository is completed.
Since any repository has a limited capacity,201 each private
nuclear power company who has participated in the management company will be fully incentivized into investing the
research and construction of the repository as they want to
gain an option to store a greater amount of SNF they produced in the limited space of the permanent repository. On
the other side, the competition between companies from the
private sector would guarantee an adequate funding for the
management company. Unlike the current mode where the
daily operation of the DOE is subject to the mercy of the
congressional appropriation, which makes the DOE highly
susceptible to partisan battle, the self-funding nature of this
private management company will be completely isolated
from the political influence and remain solely to the task it is
statutorily assigned to do.
Since the problem of permanent disposal of SNF has been
haunting the United States for more than thirty years, many
scholars and think tanks have been trying to create innovative ways to resolve the deadlock. However, their solutions
are either insufficient to resolve the inherent defects of the
NWPA, or will take too long to realize, which will make the
current SNF problem even worse.
Some legal scholars have called for the creation of a federal
independent agency to replace the DOE’s role in site selection and construction.202 However, such a suggestion would
not alleviate the two major defects that are plaguing the cur201. See 42 U.S.C. § 10134(d) (2012) (“The Commission decision approving the
first such application shall prohibit the emplacement in the first repository of
a quantity of spent fuel containing in excess of 70,000 metric tons . . .”).
202. See Stewart & Stewart, supra note 67, at 117-26 (calling for the establishment of a single purpose federal agency dedicating solely to the development
of the permanent SNF repository. The advantage of arrangement would be
its independence from the political battle). Stewart, supra note 10, at 811-15
(“A solution to these difficulties is to create a new, separate entity whose sole
function would be to manage nuclear waste. It would not site new storage
facilities or repositories, but would be responsible for waste storage, treatment,
and transportation . . . Continuity of funding could be assured by making a
nuclear generation fee payable directly to the entity, or establishing contractual
arrangement for utility funding. Alternatively, funding by Congress could be
accomplished through long term appropriations, possibly including a revolving fund separate from the unified federal budget.”).
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rent mode. Granted, an independent federal agency with
the sole purpose of repository site selection, construction,
and operation would be more resilient to the political battle
between the two major parties. However, since it is still an
agency under the federal government, its commission’s members will still be appointed by the President, subject to the
confirmation of Congress.203 This is exactly what happened
to the NRC board when the Obama administration replaced
the commission members with the help of Congress, which
at the time was also controlled by the Democratic Party.204
Also, such independent agency will still be operated under
either congressional appropriation or flat fee contributions
from the private sector.205 Even the agency itself can withhold the political pressure from the President, it will still be
able to be starved should Congress decide to cut the funding
of the agency.206
Other scholars have proposed a similar change involving the creation of a “a privately-held corporation” to ensure
efficiency and flexibility.207 However, the suggestion brought
by Professor Charles de Saillan never addresses the method
through which such a corporation gets its operating funds,
which is essential to an effective solution to the permanent
disposal of the SNF. Other researchers working for conservative think tanks, including Jack Spencer for the Heritage
Foundation, advocated for a free market approach through
a private management body which will sell the space of the
permanent SNF repository it develops to the nuclear power
plant operators.208 His approach, however, does not provide
enough market incentive for the operators to invest and
involves too many uncertainties. His approach recognizes
that the limited space in the repository should be treated as a
commodity, and bought and sold between operators, and the
money raised would be the funding for that private management body. Unlike the bright-line pro rata method proposed
in this Note, which operates purely on the competitional
basis, the criteria upon which the space is priced in his report
is determined by a set complex and vague factors, including “heat content of the waste, predicted production of used
fuel, repository capacity, and lifetime operation costs. . . .”209
Each of these variables “would help to determine the price
of placing a given volume of waste in Yucca at any specific
time.”210 This shortcoming of Spencer’s approach is that the
factors of determining the price of the space will be, again,
a major litigation topic among corporate participants. Also,
the scientific uncertainty in regard of price determination
will severely slow down the whole process and affect the
amount of money that the management body could raise
through the marketplace.

203. See Richard Pierce Jr. et al., Administrative Law and Process 101-02
(5th ed. 2008).
204. See discussion infra Section IV.C.ii.
205. Cf. Stewart, supra note 10, at 813.
206. Id.
207. See de Saillan, supra note 177, at 509-11.
208. See, e.g., Spencer, supra note 151.
209. Id.
210. Id.
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c. How to Tackle the Immediate Pressure of
Rapidly Growing Volume of the SNF in the
United States
This Note proposes that the private-sector lead a free-market
approach in the previous section, aiming in the long run to
build a permanent repository in a suitable geologic location.
The whole process could take up to several decades to complete, considering that Finland’s process, which is the fastest among countries that have similar projects, takes more
than one decade from start to finish.211 Given the enormous
amount of existing SNF and the likely growth in the near
future, should the general trend of growth continue,212 the
first repository would like be unable to handle all the existing waste, let alone the wastes that will be produced in the
near future. To ensure that the long-term goal of developing
permanent SNF repository would not be overwhelmed by
the rapid growth of SNF produced in the next few decades,
this Note proposes a supplementary short-term solution aiming at reducing the rate at which the amount of SNF will be
produced in the near future by tightening up the application
requirements for the operating license.
The most urgent changes should be focused on those
nuclear plants that are near their original forty-year operating license. Most reactors now operating in the United
States were built between the 1970s and 1990s.213 As a result,
roughly one-third of nuclear power plants will exhaust their
original forty-year operating license and must file a renewal
application to the NRC in order to continue to operate.214
Besides continuing to operate under the assumption that the
take title approach will be repealed and replaced, the current
law regarding the continuous storage of nuclear waste upon
license renewal holds an overly optimistic view of the availability of permanent repositories.215 It also places minimal
emphasis on long-term on-site storage of the SNFs.216 This
means that the operators who wish to renew their operating license from the NRC will not be as concerned about

211. See discussion infra Section V.A.i.1.
212. See Seth Shulman, The Growing Threat of Nuclear Waste, Catalyst (2013),
https://www.ucsusa.org/publications/catalyst/su-13-the-growing-threat-ofnuclear-waste.html#.WrFELmaZPow [https://perma.cc/2ER9-PKP9].
213. See discussion infra Section III.A.
214. See Matthew Wald, Due Up for License Renewal: The Future of Nuclear Power,
N.Y. Times (June 24, 1991), http://www.nytimes.com/1991/06/24/us/dueup-for-license-renewal-the-future-of-nuclear-power.html?pagewanted=all
[https://perma.cc/5R9C-X9PH] (“Over the next 25 years, more than half the
nuclear plants in the United States will turn 40 . . .”).
215. See 10 C.F.R § 51.30(b) (2014) (“As stated in § 51.23, the generic impact
determinations regarding the continued storage of spent fuel in NUREG-2157
shall be considered in the environmental assessment, if the impacts of continued storage of spent fuel are relevant to the proposed action.”).
216. U.S. Nuclear Regulatory Comm’n, NRC-2012-0246, Continued Storage of Spent Nuclear Fuel 25-26 (2013), https://www.nrc.gov/docs/
ML1417/ML14177A477.pdf [https://perma.cc/26WW-PC3G] (“The first
timeframe is the short-term timeframe, which analyzes 60 years of continued
storage after the end of a reactor’s licensed life for operation. The NRC considers the short-term timeframe to be the most likely scenario for continued
storage; and the GEIS assumes that a repository would become available by the
end of the short-term timeframe.”).
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the safety of medium to long-term on-site storage in their
Environmental Impact Statement as they are to the safety of
short-term on-site storage when they try to get their license
renewed.
The law this Note proposes calls for stricter regulations
in the current operating license renewal process. The regulatory changes will place a heavier emphasis on the medium
to long-term on-site storage plans. Also, the new regulatory
changes will make it mandatory for the applicants seeking
renewal to participate in the private management company
discussed in the previous section. More stringent license
renewal standards, combined with mandatory participation
for the industry-run management company will ensure that
the aging plants not suitable for continuous operation will
not be granted licenses, which will reduce the rate of growth
of nuclear waste. Conversely, those plants that are suitable
for license renewal will claim responsibility of permanent
deposal of the SNF they produced under the renewed license,
which will further motivate those operators to invest more in
the permanent repository program.

VI. Conclusion
The saga of the Yucca Mountain Project is a failure that led to
a huge waste of human resources and taxpayers’ money. The
dysfunction of the NWPA is multi-faceted. The proposals of
this Note signal an overhaul of the current broken system.
By abandoning the current mode of operation and embracing an industry-driven and market-oriented mechanism on
the question of permanent SNF disposal, especially the site
selection and construction, the pressure is shifted from the
federal government to the private sector, which values the
bottom line more than anything else. This proposal would
likely to speed up the time required to have a viable permanent repository project. Whether the federal government is
willing to relinquish the power to the private sector, however,
is a question that will remain to be seen.

One Belt, One Road, One Treaty:
China’s Energy Security and
the Energy Charter Treaty
Wendy Simon-Pearson*
I.

Introduction

Imagine a world where a rising world power’s economy
depends upon imported energy resources to produce commodities for export. The legitimacy of the government
depends upon the stability of the country’s economy. The
state has an increasingly powerful but untested navy. However, five trillion dollars in world trade, including a majority
of the nation’s energy imports and commodity exports, travel
through a nearby sea lane1 patrolled by a global hegemon
with the world’s largest naval force. This exposes the nation’s
goods to the volatility of diplomatic relations between the
two countries. In this situation, finding alternative routes is
not only a priority, but a necessity to ensure the security of
the country’s economy. This hypothetical exists in east Asia,
where the hegemon is the United States, the rising power is
China, and the waterway is the South China Sea. The Belt
and Road Initiative (“BRI”) is China’s solution to this pressing concern about the control of its commodity exports and
dependency on energy imports.
China’s urgent need for greater energy security is a major
factor contributing to the development of the BRI. The
BRI is a Chinese strategy promoting policy coordination,
infrastructure construction, trade, financial integration,
and energy investment abroad.2 One of the major projects
of the initiative is the China-Pakistan Economic Corridor
(“CPEC”).3 The CPEC addresses China’s unease with Amer* The author is a J.D. graduate of The George Washington University
Law School class of 2018. She received her Bachelor of the Arts from the
University of Massachusetts, Amherst, and is a 2017-2018 recipient
of the Foreign Language Acquisition Scholarship for Mandarin. The
author would like to thank Kate Logan, Ivaylo Dimitrov, and Monte
Pearson for their support and edits throughout this process.
1.
2.

3.
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This hypothetical sea lane refers to the South China Sea.
See generally Junhua Zhang, What’s Driving China’s One Belt, One Road
Initiative?, East Asia Forum (Sept. 2, 2016), http://www.eastasiaforum.
org/2016/09/02/whats-driving-chinas-one-belt-one-road-initiative/; see also
William T. Wilson, China’s Huge “One Belt, One Road” Initiative Is Sweeping
Central Asia, The Nat’l Interest (July 27, 2016), http://nationalinterest.org/
feature/chinas-huge-one-belt-one-road-initiative-sweeping-central-17150.
See J. Zhang, supra note 2.

ican naval control of the South China Sea by connecting
energy and goods from western China’s Xinjiang province
to the Indian Ocean.4 China is making a $46 billion investment in the CPEC pipeline and other infrastructure projects
to ensure that vital energy supplies from the Indian Ocean
area are not subject to American naval patrols.5
Although investment in the CPEC is protected under
a Bilateral Investment Treaty (“BIT”) between China and
Pakistan,6 the protections first negotiated in 1989 are not the
strongest available under international law. Unfortunately for
China, this is not an isolated situation, as many other investee
countries do not have a BIT with China that could protect
Chinese investments. There are sixty-five countries involved
with BRI investments,7 and the Chinese government stated
in 2016 that its initial investment plan for one part of the
project would be forty billion dollars.8 Incredibly, twentyseven of these countries have not signed BITs or any other
multilateral treaties with China.9 Such a discrepancy exposes
Chinese investment—particularly private investments—to
expropriation, discriminative treatment, and little, if any,
protection under international law.10 In order for China to
entice billions in private sector contributions to complement
its public investments and ensure the success of the BRI, it
must move quickly to provide vigorous international legal
protections for these private investments.
Fortunately, an international legal regime developed
over the past twenty-five years contains legal protections
for energy investments made in countries where there is a
history of weak rule of law. This international legal regime
4.
5.
6.

See id.
See id.
See China–Pakistan BIT (1989), Inv. Policy Hub (2013), http://investmentpolicyhub.unctad.org/IIA/mappedContent/treaty/952.
7. See Libin Zhang, China’s Belt and Road Initiative and the Energy Charter
Treaty, Lexology (Feb. 29, 2016), http://www.lexology.com/library/detail.
aspx?g=9a3a57ee-fc3f-4324-b2a0-67d06d9318e8.
8. See, e.g., Wilson, supra note 2; China’s One Belt, One Road: Will It Reshape
Global Trade? McKinsey & Co. (July 2016), http://www.mckinsey.com/
global-themes/china/chinas-one-belt-one-road-will-it-reshape-global-trade.
9. See L. Zhang, supra note 7.
10. Id; see China–Netherlands BIT (2001), Inv. Policy Hub (2013), http://
investmentpolicyhub.unctad.org/IIA/mappedContent/treaty/946.

GEORGE WASHINGTON JOURNAL OF ENERGY & ENVIRONMENTAL LAW

Vol. 9 No. 2

is encapsulated in the Energy Charter Treaty (“ECT”),
a treaty that could provide legal protections for China’s
new energy infrastructure projects.11 Provisions in the
ECT allow member states’ private investors to bring
investment arbitration cases against the host state for the
investment.12 These arbitration rights are fully reciprocal
among member states.13 Chinese firms and the BRI would
benefit from the investment protections of the ECT, but
the Chinese government is not currently a member of this
multilateral treaty.
Although not a member, China has increased its participation in the ECT by becoming an “observer country” as
recently as 2015.14 However, the inconsistent application of
jurisdictional rules currently prevents most arbitration claims
from reaching the merits stage before a tribunal, thereby
weakening the cautious Chinese government’s incentive to
join the treaty. This Note argues that now is the time for
changes to be made to these jurisdictional ambiguities in
order to entice China to join the ECT.
This note proposes that member nations issue a declaration clarifying when a claim may be brought in an international arbitration court in order to incentivize China to
become a member. Part II of this Note discusses the BRI and
its importance in international energy infrastructure development. Part III discusses the dispute resolution protections
in the ECT and how they can provide international legal
protections for this trillion-dollar initiative. Part IV discusses
why BITs are an insufficient substitution for the protections available under the ECT. Part V discusses the weakness which could be disincentivizing China from joining
the ECT, and the reasons why the charter must be changed.
Finally, Part VI discusses how clarifying the application of
jurisdictional rules will strengthen dispute resolution issues
within the ECT, thus providing China with incentives to
join the treaty regime.

II.

China’s Marshall Plan: The Belt and
Road Initiative

A.

The Belt and Road Initiative—A Primer

The BRI is arguably still in its infant stage. China’s President
Xi Jinping introduced the BRI to the world during a visit
to Southeast Asia in October of 2013.15 The plan is the first
11.
12.
13.
14.

See L. Zhang, supra note 7.
Id.
Id.
Frequently Asked Question About the Energy Charter Process, Int’l Energy
Charter, http://www.energycharter.org/process/frequently-asked-questions/
(last visited Jan. 19, 2017).
15. See Full Text: Action Plan on The Belt and Road Initiative, State Council of the People’s Republic of China [hereinafter State Council Action
Plan],
http://english.gov.cn/archive/publications/2015/03/30/content_281475080249035.htm [https://perma.cc/N657-4LXP] (last updated
Mar. 30, 2015); see also L. Zhang, supra note 7.
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of its kind—ambitious even for the world’s second largest
economy16 —and has been referred to by some as the “second
Marshall Plan.”17 The project will affect 65% of the world’s
population, one-third of the world’s GDP, a quarter of all the
goods and services the world moves,18 and three-quarters of
the world’s energy resources.19 It is the massive scope of China’s BRI that makes it both important to incorporate into the
existing international legal regime and essential to protecting
investments made in places where international investment
protections do not yet reach.
The BRI is split into the Silk Road Economic Belt and
the 21st Century Maritime Silk Road.20 The former focuses
on energy investments and will be the focus of this Note.
The goal of the Silk Road Economic Belt is to connect the
countries of the Asian continent with a modern energy infrastructure.21 In a State Council22 notice, the Chinese government indicated the purpose of the Silk Road Economic
Belt was to, “. . . promote cooperation in the connectivity
of energy infrastructure, work in concert to ensure the security of oil and gas pipelines and other transport routes, build
cross-border power supply networks and power-transmission
routes, and cooperate in regional power grid upgrading and
transformation.”23 To power continuing economic growth
and ensure economic stability for its population, China
needs to ensure continued and increasing access to energy.
There is also a strategic subtext behind the push to develop
new sources of energy: national security.
Although these underlying national security concerns are
not officially listed as reasons for these new energy investments, they are easy to imagine. The Chinese are eager to
ship energy resources and commodities through pipelines
and land routes that are not controlled by the United States
Navy. The United States Navy uses warships to safeguard
Pacific shipping lanes like those in the South China Sea, but
the Chinese see this as a strategic liability in the event the
Sino-American relationship deteriorates. By contrast, the
Silk Road Economic Belt covers areas not patrolled by the
United States, thus offering an attractive alternative route for
maritime trade through the South China Sea.
China additionally plans on increasing its options for sea
trading routes. The 21st Century Maritime Silk Road will
16.
17.
18.
19.
20.
21.
22.

23.

See McKinsey & Co., supra note 8.
Id.
Id.
See Charlie Campbell, China’s Xi Jinping Talks Up “One Belt, One Road” as
Keynote Project Fizzles, Time (Aug. 18, 2016), http://time.com/4457044/
xi-jinping-one-belt-one-road-obor-south-china-sea-economic-trade-business/.
See L. Zhang, supra note 7; see also J. Zhang, supra note 2.
See State Council Action Plan, supra note 15.
The State Council is the highest level administrative governing body in China.
Although the Chinese Communist Party holds legislative decisionmaking
power, the governing tasks of the state are delegated to the State Council and
its supporting agencies. For more information about the dual nature of the
Chinese government’s structure, see Susan V. Lawrence & Michael F. Martin, Cong. Research Serv., Understanding China’s Political System
28–31 (Mar. 2013), https://fas.org/sgp/crs/row/R41007.pdf.
See State Council Action Plan, supra note 15.
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span from China’s east coast to Europe through the Indian
Ocean and the South Pacific sea lanes,24 traversing routes that
use ports such as a new one being dredged in Pakistan called
Gwadar.25 To date, the U.S. Navy has never blocked trade
in the South China Sea, and claims that its goal is to keep
sea lanes open.26 However, the U.S. Navy has the capability
of blocking shipping lanes that play a key role in supporting China’s economic prosperity, pushing China to develop
alternative routes.27
The scope of the Silk Road Economic Belt project is quite
large, and despite the challenges of implementing such a vast
project, the program has enough financial and government
support to be a serious, sustained initiative. When the initiative first launched in February 2014, China had already committed $40 billion to jumpstart the Silk Road Fund.28 Then,
on March 28, 2015, several prominent Chinese agencies
jointly released the “Vision and Actions on Jointly Building
the Silk Road Economic Belt and the 21st Century Maritime Silk Road,”29 further clarifying policy specifics relating to the initiative. On May 14, 2017, President Xi Jinping
hosted the Belt and Road Forum for International Cooperation in Beijing, which was attended by Vladimir Putin
and two dozen other national leaders.30 During the summit,
President Xi pledged $100 billion for development banks in
China to spearhead infrastructure spending in Asia, Europe
and Africa.31
In addition to investment in energy projects, the plan
intends to support the export of excess commodity and
resource capacity in China by industries hurt during China’s
most recent economic slowdown.32 Other purposes of the
initiative include economic diversification, political stability,
and the development of global networks.33 Although China
has initiated regional groups before, this is the first attempt to
invest so extensively across the entire Eurasian Continent.34
According to China’s President Xi, more than ten countries
and international organizations have signed up to cooperate
on the BRI Initiative.35
24. Id.
25. P. Singh, China’s Strategic Gateway to the Indian Ocean, Center for Strategic
and International Studies (May 24, 2017), https://reconasia.csis.org/analysis/
entries/chinas-strategic-gateway-indian-ocean/.
26. See generally Steven Stashwick, US Navy Expanding Ability to Sustain Operations in South China Sea, The Diplomat (Oct. 19, 2016), https://thediplomat.
com/2016/10/us-navy-expanding-ability-to-sustain-operations-in-south-chinasea/.
27. Id.
28. See Wilson, supra note 2; McKinsey & Co., supra note 8.
29. See L. Zhang, supra note 7; see also Moritz Rudolf, One Belt, One Road: The Silk
Road, Merics, https://www.merics.org/en/china-mapping/silk-road-initiative
[https://perma.cc/7EMG-6DKM] (last visited Nov. 22, 2016).
30. Jane Perlez & Keith Bradsher, Xi Jinping Positions China at Center of
New Economic Order, N.Y. Times (May 14, 2017), https://www.nytimes.
com/2017/05/14/world/asia/xi-jinping-one-belt-one-road-china.html.
31. Id.
32. See, e.g., Erica Downs, Mission Mostly Accomplished: China’s Energy Trade and
Investment Along the Silk Road Economic Belt, China Brief Vol. XV, Issue
6, 3–6 (2015), https://jamestown.org/program/mission-mostly-accomplishedchinas-energy-trade-and-investment-along-the-silk-road-economic-belt/#.VbgCzWKQeI; J. Zhang, supra note 2; Wilson, supra note 2.
33. See Rudolf, supra note 29.
34. See J. Zhang, supra note 2.
35. See Campbell, supra note 19.
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Impact of the Belt and Road Initiative

Investment in the BRI could be massive, and by many
counts, it already has surpassed expectations. Actions by
domestic and international parties indicate a shared willingness to support promises with cash. Ever since President
Xi first announced the BRI in 2013, Chinese companies
acquired nearly a quarter of Kazakhstan’s oil production and
are involved in over half of Turkmenistan’s gas exports.36
China also signed a fifteen billion dollar gas and uranium
deal with Uzbekistan.37 The Singaporean state-owned Development Board is partnering with China Construction Bank
to commit twenty-two billion dollars to finance a myriad of
BRI projects.38 The day after the United States’ 2016 Presidential election, the China National Petroleum Corporation
(“CNPC”) announced a 30% stake in a new deal with Total,
a French gas company, to develop a two billion dollar oil field
in Iran.39
Even so, the deals do not stop there. Joe Ngai of McKinsey Associates estimates that there is the potential for two to
three trillion dollars of investments by both private and public entities.40 An added factor pushing this investment could
be that foreign investment is considered a safe place for Chinese to invest money during President Xi’s anti-corruption
campaign, where all large domestic investments are highly
scrutinized for the taint of corruption.41 Chinese oil companies such as the CNPC have strong incentives to invest in a
government initiative abroad until they can be sure they will
not be accused of domestic corruption.42
Investment in this initiative is vast. By November 2015,
Chinese companies invested $14.01 billion in forty-nine
countries that border BRI routes.43 In 2016, China acquired
investments worth thirty-one billion dollars in sixty-eight
countries.44 By the time of the Belt and Road Forum for
International Cooperation in May of 2017, that number
jumped to a total of fifty billion dollars.45
These investments stayed mostly in Southeast Asia, with a
majority of investments going to Singapore, Indonesia, Thailand, Malaysia, Laos, and Russia.46 Funds were committed
through 4,191 contracted projects in sixty-one countries,
36.
37.
38.
39.
40.
41.
42.
43.

44.

45.
46.

See Wilson, supra note 2.
Id.
Id.
See Mahmoud Eskaf, Iran: New Gas Deal With France Opens Way for More
Trade Ties With EU, Middle East Observer (Nov. 9, 2016), https://www.
middleeastobserver.org/2016/11/09/26444/.
See McKinsey & Co., supra note 8.
See Downs, supra note 32.
See id.
See Ministry of Commerce of the People’s Republic of China, Shangwu Bu
Hezuo Si Fuze Ren Tan 1–11 Yue Woguo Dui Wai Touzi Hezuo Qingkuang
(商务部合作司负责人谈1-11月我国对外投资合作情况)
[MOFCOM
Cooperation Officials Discussed China’s Foreign Investment Cooperation
from January to November 2016], Dec. 15, 2015, http://www.mofcom.gov.
cn/article/ae/ag/201512/20151201210928.shtml (China); see also J. Zhang,
supra note 2.
Kane Wu & Sumeet Chatterjee, Exclusive: China’s Belt and Road Acquisitions
Surge Despite Outbound Capital Crackdown, Reuters (Aug. 15, 2017), https://
www.reuters.com/article/us-china-m-a/exclusive-chinas-belt-and-road-acquisitions-surge-despite-outbound-capital-crackdown-idUSKCN1AW00K.
Perlez & Bradsher, supra note 30.
See Ministry of Commerce of the People’s Republic of China, supra note 43.
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totaling $74.56 billion.47 Looking to the future, Chinese
companies have signed 2,998 new foreign-contracted construction project agreements in sixty countries bordering
the routes worth a total of $71.63 billion.48 As the BRI progresses, there is sufficient groundwork for funding further
initiatives.
Yet, these investments remain largely unprotected. With
so much money at stake, the Chinese government and private investors cannot afford to leave their investments unprotected. Stakeholders in these projects include the Chinese and
other countries’ governments, individual investors, financial
institutions, and corporations.49 The initial investments were
proposed when raw commodity prices were high, but prices
today are much lower, thus the projected profit margins on
these projects have decreased.50 Decreased profit margins
increase the need for investors to ensure that a strong legal
framework will protect against catastrophic losses, and the
existing BITs fail to comprehensively provide this essential
protection.51 A better legal framework for investments will
both protect investments in the case of a dispute and incentivize future investment.

III. The Energy Charter Treaty: A Means to
Solve China’s Problems
The ECT can provide China with a legal framework to protect its new investments in the BRI.52 The ECT was conceived
after the collapse of the Soviet Union, when capital exporting western European states looked to find new sources of
energy in the former Soviet states.53 The ECT’s purpose is to
“. . . ensure sovereign equality of states irrespective of their
levels of economic development and a fair balance of interests
of energy production, energy consuming and energy transit
countries in the context of energy security for all.”54 The ECT
does this through the legal mechanisms discussed below.
The ECT encourages investment in energy resources
through a procedural framework that gives investors access
to dispute resolution and substantive legal protections associated with the treaty. If an investor and its investment qualify
for protection under the definitions listed in the ECT, the
investor will have access to arbitration in dozens of ECT
member nations. Once a dispute qualifies for arbitration
under the treaty, the investments will be protected by a body
of international law developed over the past few decades.
47.
48.
49.
50.
51.

Id.
See id.; see also J. Zhang, supra note 2.
See Ministry of Commerce of the People’s Republic of China, supra note 43.
See Campbell, supra note 19.
See Sheng Zhang, The Energy Charter Treaty and China: Member or Bystander?,
13 J. World Inv. & Trade 597, 601 (2012).
52. luliana-Gabriela & Ramona-Elisabeta, The Energy Charter Treaty and Settlement of Disputes—Current Challenges, 6 Juridical Trib. 72-73 (2016).
53. See id. at 72; see also Iuliana-Gabriela Jacob & Ramona-Elisabeta Cirlig, The
Energy Charter Treaty and Settlement of Disputes—Current Challenges, 6 Juridical Trib. 71, 73 (2016).
54. See Munir Maniruzzaman, International Energy Charter as a Milestone for Global Energy Co-Operation in the 21st Century, Kluwer Arbitration Blog (Aug.
30, 2015), http://kluwerarbitrationblog.com/2015/08/30/internationalenergy-charter-as-a-milestone-for-global-energy-co-operation-in-the-21stcentury/.
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As of May 21, 2015, at the signing of the new Charter for
the treaty, seventy-five states and international organizations adopted the treaty, and sixty-five states and institutions
signed the corresponding International Energy Charter,
which is a political statement in support of the goals of the
ECT.55 As of 2010, investors in twenty-four cases had initiated disputes using the protections of the ECT.56

A.

China’s Current Involvement With the ECT: Why Is
It an Observer?

China’s increasing involvement with the ECT and its
investment protection regime indicates it supports the ideals behind the treaty. Although China is not a member of
the ECT, it signed the International Energy Charter in May
2015, which is a “declaration of political intention aiming
at strengthening energy cooperation between the signatory
states . . . [but] does not bear any legally binding obligation
or financial commitment.”57 China now has ECT “observer
party” status,58 although historically China has been reluctant to embrace investor-state arbitration.59 Nonmember
states obtain observer party status to a treaty so they may
participate in its processes, but the status does not afford
them rights under the treaty, nor does it bind them to any
duties therein.
Even though China does not publicly explain its reticence
to join the treaty, existing procedural barriers that prevent
easy access to dispute resolution under the ECT may be
the culprit. China’s government is sensitive to foreign influence in any economically-related affair. This is because—as
a governing body that is not elected through a democratic
process—steady economic prosperity is an essential foundation of the Chinese Communist Party’s legitimacy. Therefore, threats to economic prosperity amount to threats of the
legitimacy of the government. If procedural ambiguities at
the jurisdictional stage of arbitration under the ECT do not
guarantee that a Chinese investor can easily litigate a claim,
it limits the benefits China could acquire from joining the
ECT. In light of these procedural barriers, China is likely
under the impression that it would have little to gain from
joining the ECT.
55. See id.
56. See Shearman & Sterling, Yukos: Landmark Decision on the Energy Charter
Treaty, Int’l Arbitration Group: Client Publication (Jan. 5, 2010), http://
www.shearman.com/~/media/Files/NewsInsights/Publications/2010/01/
Yukos--Landmark-Decision-on-the-Energy-Charter-T__/Files/Click-here-toview-full-memo-Yukos--Landmark-Dec__/FileAttachment/IA010510YukosLandmarkDecisiononEnergyCharterTreaty.pdf.
57. See The International Energy Charter, Int’l Energy Charter (last visited Jan. 19,
2017), http://www.energycharter.org/process/international-energy-charter2015/overview/.
58. See Frequently Asked Question About the Energy Charter Process, Int’l Energy
Charter, http://www.energycharter.org/process/frequently-asked-questions/
(last visited Jan. 19, 2017).
59. See S. Zhang, supra note 51. Most recently, China refused to participate in
the arbitration case brought by the Philippines to an arbitration panel in the
Hague regarding an island dispute in the South China Sea. See Jane Perlez, Tribunal Rejects Beijing’s Claims in South China Sea, N.Y. Times (July 12, 2016),
https://www.nytimes.com/2016/07/13/world/asia/south-china-sea-hagueruling-philippines.html.
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China is not alone in its hesitation to participate in the
ECT. Examples of capital exporting countries who have left
the treaty include Italy, which withdrew from the ECT on
April 23, 2015,60 and Russia, which withdrew from the treaty
in 2009.61 Italy faced pressure from many sources, and it is
presumed that the myriad of cases against the country may
have led it to withdraw from the ECT.62 Russia withdrew
after the Yukos case, which signals that the Yukos case was
an influencing factor in deciding to do so.63 At the time of
its withdrawal from the ECT, Russia was being sued for fifty
billion dollars for alleged discriminatory actions against and
expropriation of assets belonging to Yukos’ shareholders.64
The Yukos case stemmed from the Russian government’s pursuit of the Yukos Corporation and its chief executive for tax
evasion—a process that bankrupted the company.65 Russia’s
state-owned gas company, Gazprom, also had a lot to lose
from foreign investment due to its strategic control over both
Russian gas reserves and its monopoly over gas routes from
Central Asia into Europe. The Yukos case provided a convenient excuse for Russia to leave the ECT.
Yet an international forum remains for investors to bring
disputes against both Russia and Italy in arbitration. Both
Russia and Italy are still member states to the International
Center for the Settlement of Investment Disputes (“ICSID”),
a World Bank convention that facilitates the settlement of
investment disputes.66 Both China and the United States are
also members of ICSID. The United States is an observer
country to the ECT, and has never been a member.67 Yet
China has less to lose and more to gain from the ECT than
Russia, Italy, or the United States.

B.

Types of Dispute Resolution Under the ECT

The ECT protects energy investments because the treaty provides forums to litigate disputes and remedies for violations
of international law. According to Article 2 of the ECT, the
purpose of the treaty is to provide a legal framework to promote long-term cooperation between investors and energy-

60. See Jacob & Cirlig, supra note 53, at 72.
61. See Crina Baltag, What’s New With the Energy Charter Treaty?, Kluwer Arbitration Blog (June 13, 2015), http://kluwerarbitrationblog.com/2015/06/13/
whats-new-with-the-energy-charter-treaty/.
62. Italy No Longer Member of Energy Charter Treaty, Hopes to Avoid More Arbitrations, Global Inv. Prot. (June 1, 2016), http://www.globalinvestmentprotection.com/2016/01/06/italy-no-longer-member-of-energy-charter-treatyhopes-to-avoid-more-arbitrations/.
63. See Shearman & Sterling, supra note 56.
64. See Ben Knowles, Khaled Moyeed & Nefeli Lamprou, The US $50 Billion Yukos
Award Overturned—Enforcement Becomes a Game of Russian Roulette, Kluwer
Arbitration Blog (May 13, 2016), http://arbitrationblog.kluwerarbitration.
com/2016/05/13/the-us50-billion-yukos-award-overturned-enforcementbecomes-a-game-of-russian-roulette/.
65. See Simon Shuster, Why a Win in a Dutch Court Is Making Vladimir Putin
So Happy, Time (Apr. 20, 2016), http://time.com/4301475/russia-appealcase-yukos-the-hague/.
66. See generally ICSID 2016 Annual Report, ICSID, 10 (Sept. 2016), https://icsid.
worldbank.org/en/Documents/resources/ICSID_AR16_English_CRA_bl2_
spreads.pdf; see also Jacob & Cirlig, supra note 53, at 72.
67. See generally Constituency of the Energy Charter Conference, Int’l Energy
Charter, http://www.energycharter.org/who-we-are/members-observers/ (last
updated Jan. 25, 2018).
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rich states.68 This is accomplished by maintaining a forum
for arbitration under Article 27.69 State-to-state arbitration
provides a neutral vehicle for dispute resolution among states
because it prevents parties from bias in the host state’s domestic court system. Similarly, Article 26 provides a forum for
investor-state arbitration.70 Without the ECT, a private party
can only pursue a claim against a foreign sovereign through
diplomatic channels in the private investor’s home country.71
This method is circuitous, and dependent upon the party’s
relationship with their home country. The ECT’s architects
intended for the dispute resolution mechanism to be objective and neutral, providing an alternative for investors who
were previously forced to lobby their home states to advocate
on their behalf.72

C.

Substantive Protections Provided Under the ECT

The substantive protections of the ECT are similar to the
international legal protections found in the over 3,000 BITs
and International Investment Treaties worldwide.73 The key
to accessing these protections is through an investor’s home
county signing a treaty that incorporates those protections
into the deals its investors make with other host states party
to the agreement. China can skip the arduous process of
signing dozens of treaties with dozens of host states and still
gain the same access to international legal protections in all
ECT member states by joining the ECT.
Historically, when a dispute related to an investment in
a foreign country arose, a private investor or corporation
was dependent upon its home government to advocate on
its behalf against the investment’s host state. Instead of forcing a private investor to rely on its home government, the
ECT provides an alternative means for an investor to dispute
a host state’s treatment of its investment that is neither reliant
on the investor’s relationship with its home government nor
the relative power the home government has in negotiating
with another state. The resulting arbitration has the substantive legal protections of customary international law. Customary international law holds states to international legal
protections, the most important of which are Most Favored
Nation (“MFN”) status to all contracting members, fair and
equitable treatment (“FET”), and constant protection and
security for the investment.

68. See The Energy Charter Treaty art. 2, Dec. 17, 1994, 2080 U.N.T.C. 95; see
Ergen Ege, The Unclear Role Yet Inevitable Application of Domestic Law Under
the Energy Charter Treaty Arbitration, Int’l Bus. L.J. 173, 174 (2012).
69. See The Energy Charter Treaty art. 27, Dec. 17, 1994, 2080 U.N.T.C. 95.
There is an exception to this for competition or environmental concerns.
70. See id. at 72–78.
71. See Gary Born, A New Generation of International Adjudication, 61 Duke L.J.
775, 820 (2012).
72. Id. at 828.
73. IIA Databases, UNCTAD (last visited Jan. 8, 2018), http://unctad.org/en/
pages/DIAE/International%20Investment%20Agreements%20(IIA)/IIATools.aspx; Database of Bilateral Investment Treaties, ICSID (last visited Jan. 9,
2018), https://icsid.worldbank.org/en/Pages/resources/Bilateral-InvestmentTreaties-Database.aspx.
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The first powerful legal protection afforded to an investor
whose home state is a party to the ECT is MFN status.74
MFN ensures “that neither contracting party will subject the
investment of the other party to a treatment less [favorable]
than that which it accords to investments of nationals from a
third state.”75 MFN status can also be contracted into BITs,
but it is automatically included in the ECT.76 MFN status
ensures that any time a state consents to a protection in a
treaty with any state that the MFN state’s investors are also
afforded that same protection. MFN protections were discussed in Plama v. Bulgaria in the Decision on Jurisdiction,
and many other ECT cases.77 The provision is fairly common
in international investment protection law.
Second, the ECT requires the host state to reduce noncommercial risks by providing fair and equal treatment
(“FET”), as well as constant protection and security for the
investment.78 For example, if a natural gas pipeline runs
through a member state’s boundaries, there is an obligation
that security forces provide protection against the destruction of the pipeline by third parties. In Petrobart v. The Kyrgyz Republic, the Tribunal found that under the ECT, “[t]he
Arbitral Tribunal does not find it necessary to analyze the
Kyrgyz Republic’s action in relation to the various specific
elements in Article 10(1) of the Treaty but notes that this
paragraph in its entirety is intended to ensure a fair and equitable treatment of investments.”79

IV.

BITs as an Inadequate Alternative
to the ECT

If China joins the ECT, it could protect its investments in the
BRI. Currently, Chinese investments are protected by BITs,
but are not consistently provided the same protections available under the ECT.80

A.

BITs as a False Alternative to the ECT

China signed 130 BITs between 1982 and 2011.81 However,
up until its BIT with Barbados in 1998, most of these BITs
did not have an effective arbitration clause, did not provide
host state consent to arbitration, or solely provided consent

74. See, e.g., Jacob & Cirlig, supra note 53, at 73; L. Zhang, supra note 7; Noriko
Yodogawa & Alexander M. Petersonan, Opportunity for Progress: China, Central Asia, and the Energy Charter Treaty, 8 Tex. J. Oil Gas & Energy L. 111,
138–39 (2012–2013).
75. See Monika C.E. Heymann, International Law and the Settlement of Investment
Disputes Relating to China, 11 J. Int’l Economic L. 3, 519 (2008).
76. Id.
77. See Plama Consortium Limited v. Republic of Bulgaria, ICSID Case No.
ARB/03/24, Decision on Jurisdiction, ¶ 191 (Feb. 8, 2005).
78. See Jacob & Cirlig, supra note 53, at 73; see also Yodogawa & Petersonan, supra
note 74, at 138–39; see also S. Zhang, supra note 51.
79. See Petrobart v. The Kyrgyz Republic, SCC Case No. 126/2003, Arbitral
Award, at 76 (Mar. 29, 2005).
80. See S. Zhang, supra note 51, at 13; Yodogawa & Petersonan, supra note 74, at
133.
81. Rudolph Dolzer & Christoph Schruer, Principles of International
Investment Law 7 (2d ed., 2012); China BITs, Inv. Policy Hub (2013),
http://investmentpolicyhub.unctad.org/IIA/CountryBits/42.
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to disputes relating to compensation for an expropriation.82
Of the sixty-five countries receiving investments under
the BRI, thirty-eight have signed a BIT with China.83 The
other twenty-seven countries provide no treaty protection
for Chinese investments within their borders.84 China has
already signed a BIT with forty-nine ECT member states.85
This group includes energy-rich central Asian countries like
Kazakhstan, Kyrgyzstan, Turkmenistan, and Uzbekistan.86
Yet, these treaties provide fewer protections to Chinese
investment than the ECT.87 China signed many BITs in the
1990s before its economic success led it to become a capital
exporting rather than importing country.88 Before its economic rise, China had less diplomatic and economic clout
than it does today, and the BITs formed during that period
had decreased bargaining power. As a result, these BITs
are shorter and do not provide comprehensive protection
for Chinese investments to the degree that the ECT can.89
Specifically, many of them do not even contain arbitration
clauses necessary to access arbitration in a neutral forum in
the case of a dispute.
Chinese BITs do not provide the same protection as the
ECT in several respects. First, these BITs do not have MFN
clauses, exposing China to the risk of discriminatory treatment, when compared with the treatment of other countries’
investors.90 Second, most BITs do not include national treatment clauses that would grant Chinese investors the same
protections as domestic investors.91 Instead, most Chinese
BITs provide that an investor in the receiving state agree to
submit all disputes to domestic adjudication, and be subject
to domestic law.92 These clauses remove any international
legal protections from Chinese investment. Third, many
Chinese BITs require an investor to exhaust local remedies
before initiating the provided dispute resolution mechanism.93 The ECT does not require an investor to exhaust
local remedies before initiating arbitration,94 as many investors are apprehensive that domestic courts could be biased in
favor of the host state. Fourth, many Chinese BITs are not
comprehensive. For example, the Chinese BIT with Kazakhstan has only twelve articles, while more modern BITs run
much longer and cover the more complex issues facing energy
investments.95 Finally, many Chinese BITs place limitations
on what types of disputes can be submitted to arbitration,
which is not an impediment to arbitration under the ECT.
82. See generally Elodie Dulac & John Savage, China: BITs, Global Arbitration Review: The Asia Pacific Arbitration Review (July 2, 2007), http://globalarbitrationreview.com/insight/the-asia-pacific-arbitration-review-2007/1036458/
china-bits.
83. See L. Zhang, supra note 7.
84. Id.
85. Yodogawa & Petersonan, supra note 74, at 133.
86. Id.
87. Id.
88. See S. Zhang, supra note 51, at 610.
89. Id.
90. Id.
91. Id. at 602.
92. Id.
93. See Yodogawa & Petersonan, supra note 74, at 135–36.
94. Id. at 136.
95. S. Zhang, supra note 51, at 610–11.

118

GEORGE WASHINGTON JOURNAL OF ENERGY & ENVIRONMENTAL LAW

In contrast, the ECT provides the advantage of strong
legal protections, even if China has an existing BIT with
the target investment country. This is because the ECT
provides protections that are not uniformly concluded in
its existing or nonexistent BITs. For example, some BITs
limit what types of disputes may be submitted to arbitration. China’s BITs with Australia, Singapore, Kazakhstan, Pakistan, Mongolia, and the United Kingdom limit
qualifying disputes to investor-state disputes concerning
compensation.96 This means that Chinese investors with
other types of concerns have no legal recourse under the
BIT when a dispute arises. Without this protection, the
risk and subsequent cost of doing business in that country
rises. For example, in the case of the Pakistani pipeline
where Chinese investors pledged forty billion dollars to
the project,97 China must ensure it has legal recourse in
case a dispute arises during construction and operations.
In other words, the ECT provides access to the protections
of expansive investment-related customary international
law, defines investors and investments eligible for protection more broadly, and provides reasonable insulation
from domestic politics.
Many Chinese BITs lack fundamental protections such
as the national treatment standard. Of the BITs with Australia, Singapore, Kazakhstan, Pakistan, Mongolia, and the
United Kingdom, the national treatment standard is only
provided for in China’s BIT with the United Kingdom.98
Even here though, it is limited in scope. National treatment
is only required “to the extent possible,” since local law will
still be applicable.99 The ambiguity in this language can be
interpreted to exclude China from national treatment whenever there is an investor dispute. The vague standard fails
to provide consistent, guaranteed protections for Chinese
investment. Conversely, the MFN and national treatment
protections of the ECT are expansive.
More broadly, the ECT incorporates protections in customary international law that were developed in treaties and
applied in international arbitration tribunals over the course
of several decades. Customary international law incorporated through treaties like the ECT imposes restrictions on
host state behavior where domestic courts may not provide
for those same protections and remedies.100 Contrary to
the exhaustion of remedies requirements of existing Chinese BITs, investors in an ECT member state may submit
a dispute directly to arbitration, where decades of evolving
customary international law protections will automatically
apply to the investment. A domestic court’s ability to apply
international law depends on how the domestic legal system
incorporates international law into domestic obligations.
Conversely, tribunals convened under a treaty like the
ECT would use international law as a frame of reference for
making decisions. A tribunal formed under the ECT is not
limited to the restrictions of previous BITs that the host state
96. Id.
97. P. Singh, supra note 25.
98. Id. at 603.
99. Id.
100. See Born, supra note 71, at 823 (2012).
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has negotiated. This allows for not only more expansive protections, but also more uniform protections. Thus, investors
know what protections are available to them across all of the
ECT host states and are encouraged to continue to invest in
those states.
The scope of protection provided by the ECT is also larger
than that provided by Chinese BITs. The language defining an investor and a protected investment under the ECT
is much more expansive than in most BITs, which extends
these legal protections to more Chinese private investors
participating in the BRI. The ECT defines an investment in
Article 1(6) as every kind of asset or legal right101—which is
much broader than the language in China’s existing BITs.102
A “legal entity” is also defined more expansively than in
other treaties.
Other treaties may restrict the definition of an eligible
investor by requiring a headquarters or effective place of
management within a state that is party to the dispute.103
More expansively, the ECT protects investments made by
any “permanent resident” of a member state.104 By contrast,
Article 25 of ICSID, an international arbitration institution,
requires a natural person to have the nationality of a contracting party for the protections to apply.105 ICSID’s Article
25 is therefore an even more restrictive standard by which
countries can access ICSID’s dispute resolution mechanism,
when compared to the ECT standard. If China joined the
ECT, China’s investors would be able to more easily access
the legal protections and dispute resolution mechanisms provided for in the treaty than they are able to under ICSID.
The final protection in the ECT that is not readily available in existing Chinese BITs is protection from domestic
political change. The ECT can shield Chinese investment
from political issues within its target investment countries.
Chinese BRI energy investments might run into future
obstacles from host states’ restrictions based on national
security concerns or domestic political instability,106 and the
ECT ensures that investors have a recourse if policies are
arbitrary or unjustified.
A country will sometimes prevent a sale or investment due
to national security concerns. For example, in 2006 a Dubaiowned company was forced to back out of a deal to manage several American port operations after the U.S. Congress
threatened to block the deal on national security concerns.107
Without the protections of an international treaty, countries
might impose a strict national interest review on Chinese
investments specifically. This may form a significant barrier
to investment in countries where China becomes unpopular
or may be seen as a too-powerful foreign influence on domestic affairs.108
101. See The Energy Charter Treaty art. 1(6), Dec. 17, 1994, 2080 U.N.T.C. 95.
102. See S. Zhang, supra note 51, at 37.
103. Id. at 36.
104. The Energy Charter Treaty art. 1(7), Dec. 17, 1994, 2080 U.N.T.C. 95.
105. See S. Zhang, supra note 51, at 36.
106. Id. at 597–98.
107. See David E. Sanger, Under Pressure, Dubai Company Drops Port Deal, N.Y.
Times (Mar. 10, 2006), http://www.nytimes.com/2006/03/10/politics/underpressure-dubai-company-drops-port-deal.html.
108. See S. Zhang, supra note 51, at 603.
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Changing administrations or governments can easily lead
to shifting views on protecting investors or policies towards
investment. However, with treaty obligations, new governments remain liable for the promises made in a treaty by the
prior government. Article 24(3) of the ECT maintains that
a state may take action based on “essential security interests”
relating to energy provided to a “military establishment.”109
However, Article 24(3) is an exception, ensuring that any
state which adopts national security measures against an
investor must justify their concerns.
The strong protections in the ECT would probably be
included in new BITs if China renegotiated all of its older
BITs today. However, it would be a lengthy process to renegotiate these agreements. China needs to expend much more
energy to negotiate dozens of agreements than they would
expend by joining a multilateral treaty like the ECT. During
the time it took to reopen discussions, debate over details,
and submit new agreements for ratification by multiple government bodies, Chinese investment in the BRI would continue to lack the international legal protections ensured by
the ECT.
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Like any treaty that provides investment protection, there are
first procedural jurisdictional requirements that an investor
must fulfill to qualify for protection under the ECT. Procedural ambiguities in the ECT ensure that individual arbitrators110 have some discretion in determining which investors
are eligible to submit a claim to the tribunal.

conciliation for a period of three months.114 If a settlement
is not reached, the aggrieved party may bring the claim in
one of three ways. First, the party may bring the dispute to
courts or administrative tribunals of the contracting party.115
However, this option is often unattractive for investors, as
not all courts or administrative tribunals are independent
from government interference. Second, parties may bring a
dispute in accordance with any applicable, agreed upon dispute settlement procedure.116 This option allows for ad hoc
tribunals or dispute mechanisms that the parties agreed to
when they negotiated the contract. Finally, the parties may
choose to proceed with international arbitration or conciliation, which is a nonbinding mediation process.117 The third
option is often the most favorable to an investor, as it provides for a consistency in procedure in addition to the specific
protections mentioned above.
In a case where a dispute is referred to international arbitration under the ECT, there are three types of arbitral bodies
from which parties can choose. First, international arbitration can be referred to the ICSID, a World Bank arbitration
organization that facilitates the settlement of investment disputes.118 Second, the parties can choose an “ad hoc” arbitration through a committee formed after the dispute under the
United Nations Commission on International Trade Law
(“UNCITRAL”).119 Finally, the parties can choose to arbitrate at the Arbitration Institution at the Stockholm Chamber of Commerce.120 These options allow some flexibility in
the rules governing the procedure and structure of the arbitration, while the substantive legal protections remain the
same.

1.

2.

B.

Procedure in the ECT: Strengths and Weaknesses

Arbitration Procedures Under the ECT

When a state joins the ECT, it consents to arbitration of
disputes with investors from states that are party to the
agreement, and this gives investors jurisdiction necessary
to file a claim against that state.111 The protections available under the ECT, and referenced above, are some of the
strongest available under international law for energy investments. These protections are timely and necessary to meet
the world’s upcoming energy demands, as the International
Energy Agency estimates that the period from 2018 through
2035 will require $48 trillion in investment in order to meet
growing global demand for energy resources.112
When a dispute arises between an investor from an ECT
member state and a signatory to the ECT, or between an
investor and a nonstate entity from an ECT member country,
the ECT protections are enforced through binding investment arbitration. States that sign the ECT consent to arbitration and dispute settlement proceedings in the event of a
disagreement.113 When a dispute arises, Article 26 requires
the parties to first attempt an amicable settlement through
109. See The Energy Charter Treaty art. 24(3), Dec. 17, 1994, 2080 U.N.T.C. 95.
110. Arbitrators fulfill the role of a judge in an arbitral tribunal. Tribunals will most
often consist of either one or three arbitrators who vote on the final judgement.
111. See Yodogawa & Petersonan, supra note 74, at 138–39.
112. See Maniruzzaman, supra note 54.
113. See L. Zhang, supra note 7.

Procedural Ambiguities That Make the ECT
Less Attractive for Investing Parties

However, the ECT does have some weaknesses. For instance,
due to procedural ambiguities, the rights guaranteed in the
ECT are not always uniformly applied. In a tribunal’s award
decision, it is bound by ECT Article 17(1), which denies
advantages to non-qualifying investors, and ECT Article
17(2), which denies advantages to non-qualifying investments.121 Article 17 is the “Non-Application of Part III in
Certain Circumstances,”122 or the “Denial of Benefits” clause
114. The Energy Charter Treaty art. 26, Dec. 17, 1994, 2080 U.N.T.C. 95. According to Professor Thomas Snider of the George Washington University Law
School, parties use this as a mere formality and other than sending a letter requesting an amicable settlement, they simply wait out the three months before
filing for official arbitration.
115. See generally Jacob & Cirlig, supra note 53, at 74.
116. Id.
117. Id.
118. See ICSID 2016 Annual Report, supra note 66, at 10; Jacob & Cirlig, supra note
53, at 74.
119. See Jacob & Cirlig, supra note 53.
120. Id.
121. See The Energy Charter Treaty, art. 17(1)–(2), Dec. 17, 1994, supra note 68,
at 60–61; see also Loukas A. Mistelis & Crina Mihaela Balta, Denial of Benefits
and Article 17 of the Energy Charter Treaty, 113 Penn St. L. Rev. 1301, 1318
(July 1, 2009).
122. See The Energy Charter Treaty, art. 10–17, Dec. 17, 1994, supra note 68, at
53–61 (referred to as “Part III” of The Energy Charter Treaty discussing the
Investment Promotion and Protection section of the ECT).
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which must be satisfied to deny jurisdiction to a party before
a tribunal. The “Denial of Benefits” clause allows a host state
to deny the benefits of arbitration to a shell corporation or
other corporate party which lacks a sufficient nexus to be
considered an eligible investor under the treaty.123
The ECT does not provide clear guidance on whether
a tribunal should make a factual determination on investment and investor status, or instead accept bare assertions of
a party’s eligibility for arbitration under the charter.124 This
ambiguity ensures that the selection of arbitrators—rather
than the law—will be a key factor in determining whether
the investor can proceed with their claim. This is because the
arbitrator will need to make a determination under Article
17 of whether the investor qualifies for protection under
the treaty before even beginning arbitration of the dispute
on the merits. These factors, combined with the fact that
only twenty-four cases have been tried under the ECT by
2010,125 indicate that the procedural barriers to access treaty
protections may be too strong to incentivize China to join
the ECT.126
To be eligible for dispute resolution under the arbitration
protocols of the ECT, a party must first prove its eligibility as
an investor under the ECT. Several tribunals have weighed
in on how to define eligibility under the ECT.127 This determination is necessary before an arbitral tribunal can claim
jurisdiction to hear a case under the ECT. International arbitrators have persuasively argued in favor of one definition
over another, but no consensus has emerged. Additionally,
the nonbinding nature of tribunal decisions provides little
guidance as to the preferred method for determining eligibility, and whether the tribunal ultimately has jurisdiction
to hear the claim. Discussions about Article 17’s “Denial of
Benefits” clause do not definitively address whether it should
be discussed as a requirement at the procedural or the merits
stage of the arbitration.128
The ECT’s greatest persuasive tool to incentivize China
to join the treaty lies in its ability to afford Chinese investors
equal standing with the host state for the investment. Statistics compiled by Susan Franck demonstrate that nonstate
actors in arbitration (investors) generally face more obstacles
in convincing a tribunal that they have the qualifications to
pass the jurisdictional stage of the proceedings.129
123. See Alejandro Lopez Ortiz & Michael P. Lennon Jr., Investment Arbitration Under the Energy Charter Treaty, Mayer Brown: Practical Law Arbitration,
6 (2015), https://m.mayerbrown.com/Files/Publication/28c75c6c-04bc-4af0a99d-a30480f42c2a/Presentation/PublicationAttachment/1f2b3c20-ebbf4942-b438-ac968709f00b/art_ortiz_lennon_inv-arb-under-energy-chartertreaty.pdf.
124. See Laurence Shore, The Jurisdiction Problem in Energy Charter Treaty Claims,
10 Int’l Arb. L. Rev. 58, 60 (2007).
125. See Shearman & Sterling, supra note 56, at 4.
126. See generally Kaj Hobér, Investment Arbitration and the Energy Charter Treaty, 1
J. Int’l Dispute Settlement 153 (Feb. 1, 2010), https://academic.oup.com/
jids/article/1/1/153/879372.
127. See Shore, supra note 124, at 60–61; The Energy Charter Treaty art. 17(1)–(2),
Dec. 17, 1994, 2080 U.N.T.C. 95.
128. Shearman & Sterling, supra note 56, at 3–4.
129. See Judge Stephen M. Schwebel, Keynote Address: In Defence of Bilateral Investment Treaties, at 6, http://www.arbitration-icca.org/media/2/
14169776244680/schwebel_in_defence_of_bits.pdf.
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ICSID is a forum for the enforcement of all types of multilateral treaties, but it can be instructive in showing the types
of issues investors face in overcoming procedural hurdles to
gain jurisdiction to submit a claim. ICSID cases are not automatically published, but parties to the case can leak decisions
to the public. Franck’s studies show that of the 144 publicly
available investor-state dispute awards reviewed, states won
eighty-seven cases, while investors won only fifty-seven.130
Additionally, in 2013, ICSID published data showing that
tribunals declined jurisdiction in 31% of cases, dismissed all
claims in 32% of cases, and upheld 37% of the claim in part
or in full.131
As of June 30, 2017, published statistics from ICSID reveal
similar results. Results show that tribunals upheld 27.3% of
the claims in part or in full, dismissed all claims in 25%
of the cases, declined jurisdiction in 13.6%, and found that
the claims made were manifestly without legal merit in 2.3%
of cases.132 However, upon the request of both parties, 4.5%
of cases settled through agreement, and 11.4% of cases were
discontinued at the request of both parties.133 This demonstrates that when a nonstate actor files a claim for arbitration
against a state actor, the nonstate actor has only a one-inthree chance of winning at least some part of the claim. If a
similar procedural barrier exists in the ECT, it would make
the ECT a far less attractive protective mechanism for Chinese energy investment in the BRI.

V.

What Is Keeping China From Joining
the Energy Charter Treaty?

The upcoming discussion addresses three questions: (a) what
problems with the ECT have dissuaded China from joining the treaty?; (b) what are the mutual benefits for China
and the ECT if China joins the ECT?; and (c) what are the
procedural issues to accessing dispute resolution under ECT
Article 26? The ECT is relatively successful without China,
and China is only one of many energy investors worldwide.
Yet China’s joining the ECT would be mutually beneficial to
the ECT and to Chinese investors.

A.

What Problems With the ECT Dissuade China
From Joining the Treaty?

There are possible issues may have dissuaded China from
joining the ECT in the past, but these are surmountable
obstacles. China’s first consideration might be the legal risks
of joining the ECT in place of crafting BITs with investment
partner states.

130. Id.
131. Id.
132. See The ICSID Caseload–Statistics (Issue 2017-2), Int’l Centre for Settlement of Inv. Disputes 30 (Aug. 1, 2017), https://icsid.worldbank.org/en/
Documents/resources/ICSID%20Web%20Stats%202017-2%20(English)
%20Final.pdf. The author is grateful for the help of Jawad Ahmad and Judge
Charles Brower in compiling these statistics.
133. Id.
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Comparison of the Legal Risks of Joining the
ECT and Creating Bilateral Investment Treaties
With Investment Partners

What are the main drawbacks China perceives in joining the
treaty, and why has it avoided membership thus far? Some
analysts posit that China is reticent to consent to arbitration
in an international forum with foreign investors, rather than
using its own domestic courts.134 If China joined the ECT,
it would consent to arbitration with investors from several
states that are not members of the World Trade Organization (“WTO”) regime.135 This reticence seems like a plausible
reason for China to distance itself from the ECT, since nonWTO member states and their investors cannot automatically obtain jurisdiction over an investment claim against
China.136 However, this should not be an issue, as China has
been a WTO member since 2001 and became a “contracting party” to ICSID in 1993137—giving China almost thirty
years of experience defending itself in arbitration against
alleged violations of international law. As China has already
successfully defended itself in WTO disputes138 and has a
long history of ICSID membership, it would ostensibly be
capable of defending itself against similar allegations of international law violations in dispute resolution under the ECT.
This is because international bodies such as ICSID (a platform for investor-state arbitration) and the WTO (a forum
for state-to-state dispute resolution) provide platforms for
implementing protections for investors and enforcing the
various responsibilities of states. China is a member of both
bodies and as a result it is already subject to international law
in those forums. Notably, China has proven it can defend
itself against other countries and foreign investors in these
other forums. Therefore, it is capable of doing the same in an
arbitral forum against foreign investors in China.
Some analysts point to the dispute settlement mechanism, transit, and energy efficiency requirements of the ECT
as being too arduous to tempt China to join.139 Yet these
requirements are either already professed goals of the Chinese government or are similar to China’s other treaty obligations.140 For example, on the environmental front, China
is now implementing its strictest environmental policies yet,
indicating that it is more interested in environmental compliance than avoiding environmental standards.141 China’s
incorporation of arbitration clauses into BITs negotiated at
134. See Yodogawa & Petersonan, supra note 74, at 113.
135. See id.
136. World Trade Organization, Dispute Settlement System Training
Module: Chapter 5 (2018), https://www.wto.org/english/tratop_e/dispu_e/
disp_settlement_cbt_e/c5s1p1_e.htm.
137. See generally ICSID Membership, ICSID, https://icsid.worldbank.org/en/Pages/about/MembershipStateDetails.aspx?state=ST30 (last visited Jan. 9, 2018).
138. See Yodogawa & Petersonan, supra note 74, at 140.
139. Id. at 141.
140. China already has the same types of transit requirements under the General
Agreement on Tariffs and Trade at the WTO and still adequately defends itself
in WTO disputes. Id.
141. See Kenneth Rapoza, China’s Tougher Environmental Policies Not Only Good
for the Locals, Forbes (Dec. 26, 2016), http://www.forbes.com/sites/kenrapoza/2016/12/26/chinas-tougher-environmental-policies-not-only-good-forthe-locals/#2939961f7997.
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the beginning of the twenty-first century speaks not only to
a new set of incentives based on rising outbound investment,
but also shows that China is not going to uniformly avoid
arbitration as a dispute resolution mechanism.142 Therefore,
there must be a different factor keeping China from joining
the ECT.
The Model Chinese BIT can be compared with the ECT
to show what extra protections China has hesitated to incorporate into its international obligations. In the ECT, Article
10(i) provides that “each Contracting Party shall encourage
and create stable, equitable, favorable, and transparent conditions for Investors of other Contracting Parties to make
Investments in its Area.”143 These terms have specific and
powerful meaning under international law, including the
invocation of the FET standard.144 Even the Model Chinese
BIT, which is the modern template of a best-case scenario for
new Chinese BITs, does not protect investment in this way.
It instead only stipulates that “[e]ach Contracting Party shall
encourage [italics added] investors of the other Contracting
Party to make investment in its territory.”145 Thus, the Model
Chinese BIT does not provide the general, strong protections
that the ECT gives all member states.
In addition, the standard Chinese BIT clause providing
for “fair and equitable treatment” guarantees that foreign
investors receive the same treatment as domestic entities
but does not reference the protections of customary international law.146 A vast body of customary international law
(as incorporated by the ECT) provides for fair treatment,
protection against discrimination, and protection against
expropriation for international investors. As a result, Chinese investors are not protected by this greater standard
afforded to investors of states that are party to the ECT.
There is some dispute over whether the FET standard can
provide as high of a standard of protection for international
investments as other, more ambiguous language referring to
customary international law.
Historically, China signed BITs to protect varying interests. On the one hand, BITs try to ensure protection for stateowned enterprises which act as conduits for investment.147
On the other hand, the protections are aimed at alleviating
the fears of foreign investors in China while maintaining
the nation’s ability to exercise its sovereign police powers.
Final decision-making control over investment in key areas
remains extremely important to the Chinese government.
Yet as Chinese interests have changed, the Chinese government’s calculation of protections in bilateral agreements
has also changed. The Chinese government now has an
increasing incentive to protect outbound Chinese invest142. See Heymann, supra note 75, at 516.
143. See S. Zhang, supra note 51, at 613.
144. For a more in-depth discussion of the arguments in the case Blusun v. Italy,
see http://arbitrationblog.kluwerarbitration.com/2017/08/18/legitimate-expectations-absence-specific-commitments-according-findings-blusun-v-italyinconsistency-among-tribunals-solar-energy-cases/.
145. See S. Zhang, supra note 51, at 613.
146. See Heymann, supra note 75, at 515.
147. See Karl P. Sauvant & Michael D. Nolan, China’s Outward Foreign Direct
Investment and International Investment Law, 18 J. Int’l Econ. L. 893, 915
(2015).
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ment (rather than its previous trend of incentivizing foreign direct investment within China). As a result, China
has changed the way it structures agreements with other
nations. In the past few decades, the evolution of China’s
BITs demonstrates its gradual acceptance of more international norms that provide additional protections for its
outward-bound investment. For example, at the start of the
twenty-first century, when outward investment first began
to increase, China started accepting ICSID jurisdiction in
its BITs.148 Examples of China incorporating international
law and arbitration as a dispute resolution mechanism
began in 2001. More recent BITs that provide for jurisdiction under ICSID include the BIT between China and
the Netherlands (2001),149 China and Bosnia-Herzegovina
(2002),150 China and Germany (2003),151 and China and
Finland (2004).152 Each of these actions demonstrates that
China is more willing to use arbitration as a dispute resolution mechanism, and is not specifically interested in avoiding arbitration to resolve disputes.
Chinese political culture also plays a role in shaping the
risks the state undertakes in its international agreements.
The Chinese political establishment dislikes uncertainty and
is wary of giving up its strict one-party control of affairs—
both foreign and domestic. The most recent example of this
is their refusal to accept arbitration of the South China Sea
dispute with the Philippines.153
Chinese investors also need a strong regulatory atmosphere with clear laws and established procedures for dispute
resolution when they invest in a foreign country where they
are not the favored local investor. China’s new position as a
capital exporting country means that independent Chinese
investors and Chinese state-owned enterprises have much
to gain from participating in an investment treaty that provides clear and defined international legal protections for its
trillion-dollar investments in the BRI. Yet statistics indicate
that investors are often denied benefits under the ECT. As
of June 2016, only one dispute relating to the regulatory
measures of the host state was upheld for an investor on the
merits, while seven cases were rejected at the jurisdictional
or merits stages.154
One of the reasons there can be such difficulty in establishing jurisdiction is that there is great ambiguity in the
application of the ECT language in Article 17(1) to the jurisdictional stage of arbitrations. In its current state, China
may not trust that the arbitration dispute mechanism is, in
148. See Heymann, supra note 75, at 516.
149. See China—Netherlands BIT (2001), Inv. Policy Hub (2013), http://investmentpolicyhub.unctad.org/IIA/mappedContent/treaty/946.
150. See Bosnia and Herzegovina—China BIT (2002), Inv. Policy Hub (2013),
http://investmentpolicyhub.unctad.org/IIA/mappedContent/treaty/598.
151. See China—Germany BIT (2003), Inv. Policy Hub (2013), http://investmentpolicyhub.unctad.org/IIA/mappedContent/treaty/905.
152. See Heymann, supra note 75, at 516.
153. Ted L. McDorman, The South China Sea Arbitration, 20 Am. Soc’y Int’l
L. Insights 17 (2016), https://www.asil.org/insights/volume/20/issue/17/
south-china-sea-arbitration.
154. See Stephen Jagusch QC, Anthony Sinclair & Philip Devenish, The Energy
Charter Treaty: The Range of Disputes and Decisions, Global Arbitration Review (June 9, 2016), http://globalarbitrationreview.com/chapter/1036064/
the-energy-charter-treaty-the-range-of-disputes-and-decisions.
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fact, guaranteed to investors during times of difficult investment disputes. If the arbitration dispute mechanism is not
a guarantee because disputes will be barred at the jurisdictional phase, Chinese investors will lack assurances of legal
protection, thereby reducing the incentive to join the ECT.
However, if the ECT can clarify the jurisdictional stage of
an arbitration, it would not only make the ECT stronger,
but also could remove the legal ambiguities which serve to
prevent China from taking the ECT seriously as a dispute
resolution mechanism.

A.

Mutual Benefits for ECT and China

If China joins the ECT it benefits Chinese investors, Chinese
state-owned enterprises, and the ECT as an international
legal regime.

1.

Legitimacy for the ECT

The ECT’s reputation and influence on the world’s energy
markets is harmed when China is not a participant in the
treaty. If China joined it would be a major boost for the
scope and legitimacy of the treaty. China is the second largest economy in the world behind the United States, and it
is planning to invest trillions in energy investments in the
coming decades. If a major economic power like China used
international arbitration as a means to solve disputes and protect its energy investments, other states and investors would
likely also turn to the ECT as a mechanism to protect energy
investments. A movement in this direction would strengthen
the ECT’s position as a preferred international institution
that provides reliable international legal protections and dispute resolution for energy investment.
This is a critical time for the ECT, because several states
have already withdrawn from the treaty, casting into doubt
the ECT’s future role in international energy investment
protection. Italy and Russia’s withdrawals may be for mostly
internal political reasons, but they do not help the reputation
of the ECT.155 The exact reasons for Russia’s withdrawal are
unconfirmed, but some speculate that internal interests along
with the desire to avoid payments for the Yukos affair could
have contributed to this decision.
However, a big difference between Russia and China is
that the BRI will cause the amount of China’s foreign investments (exported capital) to greatly exceed the amount of
investments it receives (imported capital). Investments in
the BRI already are large and there are confirmed plans to
increase Chinese outbound investment. These planned and
current investments need protections that are absent from
bilateral treaties. Chinese BITs fail to fit the needs of this
level of investment.

155. Italy No Longer Member of Energy Charter Treaty, Hopes to Avoid More Arbitrations, Global Inv. Prot. (June 1, 2016), http://www.globalinvestmentprotection.com/2016/01/06/italy-no-longer-member-of-energy-charter-treatyhopes-to-avoid-more-arbitrations/; see Shearman & Sterling, supra note 56.
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Substantive Protections for China: The Energy
Charter Treaty as the Solution

By contrast, the ECT provides expansive protections for
Chinese investment because it is the most comprehensive
energy investment protection treaty currently available. The
ECT would guarantee Chinese investment the benefits of
fair and equal treatment, constant protection and security,
and will reduce noncommercial risks.156 If China were a
party, its investors would receive MFN status comparable to
any other party to the treaty when investing in its country’s
energy resources.157 Chinese investment would be protected
against expropriation, and discriminatory or unreasonable
treatment.158 This includes discrimination based on political
instability, which could be an issue in many of the energyrich states where China plans to invest.
China has historically resisted arbitration as a dispute
resolution mechanism, as exhibited by its lack of consent to
arbitration in early BITs.159 Yet China has slowly begun to
avail itself of standard arbitration mechanisms. For instance,
China is already a member of ICSID, and therefore has
shown its willingness to consent to arbitration in some cases.
As far back as 2007, China participated in its first ICSID
case in Tza Yap Shum v. Republic of Peru.160 The change came
as China switched from being a majority capital importer,
where billions of dollars of foreign investment flowed into
the domestic Chinese market, to a majority capital exporter,
where Chinese capital now flows outside of the country.
In contrast, China’s old BITs reflect an inward-looking
economy. They have prohibitive restrictions before a dispute
can be submitted to ICSID. First, a foreign investor must
submit a dispute to administrative review in China.161 Then,
after a dispute is brought before a Chinese court, there is
only a limited ability for an investor to apply for international
arbitration.162 The prerequisites are strict enough to severely
limit access to international arbitration in the case of a dispute between foreign investors and China. Conversely, however, the ECT has a “fork in the road” provision allowing the
investor to choose either domestic litigation or arbitration,
while if they chose to proceed with domestic litigation, then
arbitration is precluded. This choice between dispute settlement methods is unique to the ECT, and is unavailable in
the old BITs.
Although China has insisted on these stipulations to govern foreign investors in China, it is unlikely that China would
want similar restrictions on its own projects when investing
abroad. If China wants to provide leadership and investment
dollars to Eurasia, it must accept legal notions of fair play
between nations. China’s participation in the ECT incorpo-

156. See Jacob & Cirlig, supra note 53, at 73; see also Yodogawa & Petersonan, supra
note 74, at 138–39.
157. See Jacob & Cirlig, supra note 53, at 73.
158. See Yodogawa & Petersonan, supra note 74, at 138.
159. Dulac & Savage, supra note 82.
160. Heymann, supra note 75, at 526.
161. Id. at 525.
162. Id.
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rates it as a major stakeholder in an international system of
legal rights and responsibilities.

B.

China’s Proposed Domestic Courts Are Insufficient
to Protect the BRI

In February of 2018, news organizations began reporting
about the Chinese move to establish domestic adjudicative
bodies to hear disputes relating to the BRI.163 These reports
were based off of an earlier Belt and Road conference in
October of 2017, where judges from the Supreme People’s
Court in China (“SPC”) discussed establishing a BRI International Commercial Court.164 By March of 2018, the SPC
had clarified that they are indeed establishing an International Commercial tribunal, which will not be an arbitration body.165
Domestic courts are not a viable alternative to joining the
ECT. Domestic courts will have difficulty gaining jurisdiction and enforcement over host states when an investment
dispute arises. In addition, these courts will have to build
from scratch, while the ECT provides a tested foundation
incorporating an entire body of international investment
protection law to protect Chinese investors.

C.

Procedural Issues in the ECT’s Arbitration
Proceedings: Cases

Article 17’s denial of an investment protection mechanism
aims to block non-member state parties and non-qualifying
investments from accessing protection through dispute resolution while still at the jurisdictional phase.166 One of the first
tribunals constituted under ECT rules discussed whether
Article 17 applied at the jurisdictional stage in Plama Consortium Limited v. Republic of Bulgaria.167 In this case, Judge
Higgins stated that the tribunal would take the claimants’
factual assertions about the dispute as true when determining
if the tribunal has jurisdiction to hear the claim.168 This mirrors the procedure for a motion to dismiss in U.S. courts.169
Judge Higgins suggests that the test should be applied during

163. Tianshu (Susan) Lu & Yisha He, Recent Developments in China’s Cross-Border Dispute Resolution Under the “Belt and Road Initiative,” Am. Rev. Int’l
Arbitration (Feb. 1, 2018), http://aria.law.columbia.edu/recent-developments-in-chinas-cross-border-dispute-resolution-under-the-belt-and-roadinitiative/; Sabena Siddiqui, Beijing Plans New Mechanism for Belt and
Road Arbitration, Asia Times, Feb. 7, 2018, http://www.atimes.com/
belt-road-arbitration-new-mechanism/.
164. Susan Finder, SPC Reveals New Belt & Road-Related Initiatives, Supreme People’s Court Monitor (Oct. 7, 2017), https://supremepeoplescourtmonitor.
com/2017/10/07/spc-reveals-new-belt-road-related-initiatives/.
165. Susan Finder, Update on China’s International Commercial Court (Mar. 11,
2018), https://supremepeoplescourtmonitor.com/tag/belt-road/.
166. See, e.g., The Energy Charter Treaty art. 17, Dec. 17, 1994, 2080 U.N.T.S. 95;
Thomas Roe & Matthew Happold, Settlement of Investment Disputes
Under the Energy Charter Treaty 40 (James Dingemans cons. ed., 2011);
Mistelis & Balta, supra note 121, at 1321; Shore, supra note 124.
167. See Plama Consortium Ltd. v. Republic of Bulgaria, ICSID Case No.
ARB/03/24, Decision on Jurisdiction, ¶ 149 (Feb. 5, 2005); see generally Shore,
supra note 124.
168. See id., supra note 116.
169. Id.
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the early stage of the proceedings in order to determine the
validity of a jurisdictional objection under Article 17.170
The Plama tribunal also stated that a close reading of the
ECT indicates that a party may only trigger Article 17 protections during the merits stage of the arbitration.171 This means
that a party could not use Article 17 to dismiss the claim
before the tribunal during the jurisdictional stage. The tribunal reasoned that denying the dispute resolution benefits of
Article 26 through the use of Article 17, would allow the party
invoking Article 17(1) to be its own judge, since the state could
seek to dismiss the claim at the jurisdictional stage rather than
allowing the claim to be heard by the tribunal on the merits.172
The Plama tribunal concluded that this is impermissible, as it
“is a license for injustice; and it treats a covered investor as if it
were not covered under the ECT at all.”173
Unfortunately for investors, no treaty interpretation or
international law compels this approach.174 Therefore, Judge
Higgins’ procedural clarification has no binding effect over
subsequent cases. All arbitrations under the ECT are nonbinding, creating no strict precedent to guide other tribunals.175 As a result, there is no way for an independent tribunal
decision to create a binding procedure for other arbitrations
under the treaty. Although an argument exists that there is
de facto binding precedent of prior decisions in certain types
of arbitrations, no enforceable restriction against a tribunal
judge exists.176
Consequently, other tribunal decisions or arguments submitted to tribunals about the application of Article 17 can be
just as persuasive as Judge Higgins’ argument. In the Plama
case, Bulgaria argued that the ECT drafters intended to
provide “a direct and unconditional right of denial [under
Article 17] which may be exercised at any time and in any
manner.”177 The tribunal rejected this argument on the basis
that access to Article 26 of the ECT as a forum for dispute
settlement is essential to the analysis of whether Article
17(1) or (2) is applicable to their case.178 In Petrobart Limited v. Kyrgyz Republic, Article 17 was seen as a jurisdictional
defense because the tribunal referenced Article 10(2) of the
Rules of the Arbitration Institute of the Stockholm Chamber
of Commerce to support its determination of when a jurisdictional objection may be heard.179
170. See Plama Consortium Ltd. v. Republic of Bulgaria, ICSID Case No.
ARB/03/24, Decision on Jurisdiction, ¶ 149 (Feb. 5, 2005).
171. See Shore, supra note 124.
172. See Roe & Happold, supra note 166, at 42; Mistelis & Balta, supra note 121,
at 1316–17.
173. Plama Consortium Ltd. v. Republic of Bulgaria, ICSID Case No. ARB/03/24,
Decision on Jurisdiction, ¶ 149 (Feb. 5, 2005).
174. Shore, supra note 124, at 62.
175. Id. at 64.
176. See generally Alexis Mourre, Arbitral Jurisprudence in International Commercial
Arbitration: The Case for a Systematic Publication of Arbitral Awards in 10 Questions, Kluwer Arbitration Blog (May 28, 2009), http://arbitrationblog.
kluwerarbitration.com/2009/05/28/arbitral-jurisprudence-in-internationalcommercial-arbitration-the-case-for-a-systematic-publication-of-arbitralawards-in-10-questions/.
177. Plama Consortium Ltd. v. Republic of Bulg., ICSID Case No. ARB/03/24,
Decision on Jurisdiction, ¶ 149 (Feb. 5, 2005); Mistelis & Balta, supra note
121, at 1318.
178. Mistelis & Balta, supra note 121, at 1318.
179. Kaj Hobér, Investment Arbitration and the Energy Charter Treaty, 1 J. Int’l
Dispute Settlement 153, 177–78 (2010).
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However, as Petrobart is not a binding decision, it does
not prevent other tribunals from determining otherwise.
For example, a tribunal could use Article 31 of the Vienna
Convention on the Law of Treaties to come to a different
conclusion about whether to apply Article 17 on the merits
or merely to its prospective effect.180 The decision in Yukos
proved extremely beneficial to investors in that case, but its
determination on denial of benefits does not clarify this procedural ambiguity, but rather, only provides one example of
how to apply the clause.181 This lack of clear precedent creates
an unfortunate ambiguity. As mentioned before, the Chinese
government dislikes ambiguity.182
In cases with such ambiguity, international arbitration
tribunals often reach varying conclusions regarding the
issues before them, contrary to the idea of de facto binding
precedent.183 Several ICSID tribunals have considered Article 17’s provision to constitute a preliminary objection to
a case.184 These determinations were based on the fact that
arbitration was offered to investors as a specific membership
benefit. Without the right to arbitration, investors would
not have access to the remedies provided in the ECT, and
both membership and arbitration as a dispute resolution
mechanism under the treaty would be useless. This becomes
apparent in other cases where ambiguity exists in this part
of a BIT. For example, in Siemens v. Argentina, the tribunal
stated that access to arbitration under the Argentina-Germany BIT was part of the treatment and benefits afforded
to foreign investors.185
Even after the Plama case, other international tribunals
did not establish a clear customary international legal standard for when Article 17 applies, and whether the facts presented in the claim should be presumed true. Some tribunals
refer to contradictory cases as supporting their determinations. In two ICSID cases, bare allegations of a violation of
an ECT protection were insufficient to bar the claim from
moving forward.186 In Salini v. Jordan under the Italy-Jordan BIT, the tribunal did not reference Judge Higgins’ test
of accepting the facts presented by the claimant as true.187
The same omission occurred in Impregilo v. Pakistan, again
under the Italy-Pakistan BIT.188 Neither of these cases was
arbitrated under the ECT, but international arbitration cases
occur so infrequently that trends are better determined by
analyzing the development of customary international legal
norms in arbitration generally.
180. See Shore, supra note 124. at 59, 62–63.
181. See Shearman & Sterling, supra note 56, at 3–4.
182. Fu Ying, Why China Says No to the Arbitration on the South China Sea,
Foreign Policy, July 10, 2016, http://foreignpolicy.com/2016/07/10/
why-china-says-no-to-the-arbitration-on-the-south-china-sea/.
183. See Mistelis & Balta, supra note 121, at 1321.
184. See id. at 1317.
185. See Siemens AG v. Argentine Republic, ICSID Case No. ARB/02/8, Decision
on Jurisdiction, ¶ 102 (Aug. 3, 2004); Mistelis & Balta, supra note 121, at
1317.
186. See Shore, supra note 124.
187. See generally Salini Costruttori S.p.A. & Italstrade S.p.A. v. The Hashemite
Kingdom of Jordan, ICSID Case No. ARB/02/13, Decision on Jurisdiction
(Nov. 15, 2004); see also Shore, supra note 124.
188. See generally Impregilo S.p.A. v. Islamic Republic of Pakistan, ICSID Case
No.ARB/03/3, Decision on Jurisdiction (Apr. 22, 2005); see also Shore, supra
note 124.
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Unfortunately, these tribunals do not replace Judge Higgins’ proposed standard with an alternate jurisdictional test.189
Both tribunals refer to the International Court of Justice case
regarding the legality of use of force in Yugoslavia,190 where
the court performed a clear, factual analysis at the preliminary stage of the proceedings, clarifying that bare allegations
are insufficient for a claim to proceed.191 At the same time,
these tribunals quoted other tribunals such as Ambatielos,
and the Oil Platforms case (an arbitration at the International
Court of Justice), which suggest a stricter test.192 This test
demands that facts and law be presented with a more objective criteria standard before a decision can be reached on the
tribunal’s jurisdiction over the claim.193 Unfortunately, this
new test is still unclear, and Salini even relied on other parts
of Plama to come to its conclusions, increasing the ambiguity
of this issue rather than clarifying an alternative standard.194
Thus, no clear standard exists under customary international
legal norms that a tribunal under the ECT can use to clarify
this confusion.
Despite China’s seeming willingness to apply international
law and use arbitration in its BITs to resolve disputes, China
still remains a nonmember of the ECT. The question then
becomes how can the ECT provide China with incentives
to join the treaty, and, in the process, strengthen its existing
arbitration regime?

VI. What Incentives Can the Energy
Charter Treaty Provide China That Will
Convince It to Join the Treaty?
The ECT should issue a ‘Declaration’ clarifying procedures
during the jurisdictional stage of arbitration proceedings.
If the ECT can transform itself into a guaranteed investment protection mechanism for the BRI projects, it would
provide an attractive incentive for China to join the treaty.
In return, with China’s membership, the ECT would gain
greater leverage mediating investment disputes in the global
energy sector.
A specialty body within the ECT already exists to study
and address this issue. The Legal Advisory Task Force
(“LATF”), created by the Energy Charter Secretariat in
2001, assists member states in drafting Model Agreements
for cross-border oil and gas pipelines.195 As such, the originally intended parameters did not contemplate the LATF
as commenting on questions relating to the jurisdiction of
claims under the ECT. However, the task force seeks to
ensure that member states enter into balanced and legally
189. See Shore, supra note 124.
190. Legality of Use of Force (Yugoslavia v. It.), Order, 1999 I.C.J. 481, ¶ 25 (June 2,
1999).
191. See id.
192. See Roe & Happold, supra note 166, at xviii, n. 43; Shore, supra note 124, at
61.
193. See Shore, supra note 124, at 61.
194. Salini, ICSID Case No. ARB/02/13, at 16 (Nov. 15, 2004); Plama Consortium Ltd. v. Republic of Bulgaria, ICSID Case No. ARB/03/24, Decision on
Jurisdiction, ¶ 149 (Feb. 5, 2005); Shore, supra note 124, at 61.
195. See Legal Advisory Task Force, Int’l Energy Charter, https://energycharter.
org/who-we-are/legal-advisory-task-force/ (last visited Dec. 29, 2017).
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coherent agreements.196 Thus, as a contract-drafting body,
the task force could clarify who has the right to utilize the
dispute resolution provisions of the ECT in order to smooth
out ambiguities in the process.
The LATF could start by clarifying proceedings at the
jurisdictional stage. The LATF should adopt a ‘Declaration’
for the treaty that codifies Judge Higgin’s decision in Plama.
Specifically, the ‘Declaration’ could state the following:
Declaration on the application of Article 17 to Contracting Parties’ rights under Article 26:
An arbitral tribunal acting on its authority under Article
26 will presume the claimant’s assertions to be true when
determining whether the tribunal has jurisdiction to hear
the claim.

This declaration may be difficult to ratify, but worth the
effort. The LATF has not been used for this purpose before.
However, China’s membership in the ECT will strengthen
the treaty’s prominence and provide all of the treaty members with clear adjudication standards for increasingly complex global energy disputes.

VII. Conclusion
China cannot afford uncertainty in its multibillion-dollar
energy investments. The current procedural ambiguities in
determining jurisdiction for arbitration under the ECT create uncertainty about whether Chinese investments will be
protected under the existing international legal framework.
After the country’s political reform and economic opening of
the 1980s, many foreign perceptions of the Chinese government’s legitimacy have grown more favorable. This is largely
due to breathtaking economic growth that has lifted more
than 600 million people out of poverty. In a democratic system, a government would gain legitimacy in its dealings in
the eyes of its population through elections. However, China
is dependent on economic growth to maintain its legitimacy,
and so cannot afford to allow its BRI investments to be
unprotected by international investment law. Chinese leaders
cannot afford to join BITs that provide insufficient investment protection to its BRI initiative.197
The ECT needs to publish a ‘Declaration’ clarifying that
ECT Article 17 should be applied to the merits stage of arbitrations, rather than merely to the jurisdictional stage. In
order to solidify its standing as the universally accepted mechanism to settle investment disputes, the ECT cannot afford
to have one of the world’s major energy investor nations on
the outside of its treaty jurisdiction. Instead, the ECT should
take advantage of China’s new BRI, and incentivize China
into joining the treaty by providing more explicit access to its
dispute resolution mechanism. As the Chinese government
would say, this would be a “win-win” situation for both the
ECT and Chinese energy investors.
196. Id.
197. See generally Yang Yi, China’s Economic Growth Remains Solid: World
Bank, Xinhua (Jan. 1, 2018), http://www.xinhuanet.com/english/201801/10/c_136884677.htm.
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