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A B S T R A C T

Controversial mining projects are being proposed across the U.S. in the quest for supplies of precious and rare
earth elements to fuel green energy technologies, like wind turbines and electric vehicles. This new prospecting
is, in part, the result of geopolitical tensions over China's export limits. While the U.S. has ample resources of rare
earths, the main challenge is a lengthy permitting process that pits environmental opponents, especially native
tribes, against developers who claim a "responsible" mining agenda. The article examines these tensions through
a case study of Polymet's proposal for an open pit mine along Lake Superior in Minnesota. Over 80,000 public
comments were submitted for and against the project, making it the most contested project in state history. The
research is based on interviews, field visits, media reports and participant observation at siting hearings. The
article synthesizes two emerging areas of energy social theory, the geologic turn in geography/anthropology and
STS interests in responsible innovation, to reveal the new vulnerabilities and opportunities that are being co-
produced with the new energy economy. I examine how stakeholders are making sense of mining's landscape
and livelihood impacts, while addressing the need for just energy futures that balance short-term resource needs
with long-term sustainability.

On a frigid night in January, when the air temperature measured
−10 F (−23 C), more than 2000 people gathered at the River Center in
Saint Paul, Minnesota for a public hearing on the state’s first proposed
rare earth metals mine.1 PolyMet Mining Corporation’s proposal for a
$650 million open pit mine in northern Minnesota has become a
lightning rod of controversy. The hearing was aimed at gathering public
input on the 2200-page environmental review, put together by the
Minnesota Department of Natural Resources, U.S. Army Corps of En-
gineers and U.S. Forest Service. Nearly 80,000 public comments have
already been submitted for and against the project, making it the most
controversial project in state history.

Rare earth metals are vital for the clean energy revolution. The
production of electric cars, LED lights, wind turbines and other “smart”
technologies all depend on these metals [1]. The Polymet project is the
first of many to be proposed in the state, as Minnesota is home to one of
the world’s largest untouched deposits of copper, nickel and valuable
rare earths. In fact, mines are being rapidly proposed and permitted
throughout the U.S. in the quest for more “critical” and “strategic” rare
earth elements to fuel clean energy production. Across the nation,
proponents argue that new mines will bring jobs to struggling rural
economies. In contrast, mining opponents express concerns about long

term water and air quality impacts. Mining companies respond that
they can usher in a new era of “responsible” mining.

Using the above Minnesota case study, this article critically con-
siders the future of new mining in the U.S. by asking three inter-
disciplinary questions of interest to readers of Energy Research & Social
Science. First, what can recent mining controversies teach us about the
trade-offs and tensions incumbent in negotiating what I call the “green
energy bargain”? Second, how can analyzing the “responsible mining”
discourse help us examine the role corporations are playing in ushering
in energy transitions? And, finally, how is rule making across political
scales, from bottom up to top down action, shifting how we justify who
bears the economic and ecological burdens and benefits of clean energy
development across social groups?

This Minnesota case study research is based on analysis of en-
vironmental impact documents, media reports, participant observation
at public hearings, interviews with residents, activists, and project
proponents. This article is part of a much larger social science study
examining the future of rare earths mining in the U.S., and thus my
observations on the Minnesota case are supplemented by my research
on the potential of the international mining industry to usher in an era
of safe, sustainable and responsible mining.2
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1 Rare earth metals include: rare earth elements—17 elements in the periodic table, the 15 lanthanides plus scandium and yttrium; six platinum group elements; and other byproduct

metals that occur in copper, gold, uranium, phosphates, iron or zinc ores [1].
2 This research has been generously supported by the National Science Foundation (SES #1535169). I am also grateful to my student research assistants, Garrett Eichhorn and Kaitlyn

Lindaman, for their help with this article.
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The article begins by investigating the discourse around rare earths
mining by reviewing mining literature and perspectives, drawing to-
gether diverse bodies of scholarship from geography, anthropology, and
science and technology studies to think about energy justice and cor-
porate social responsibility. In particular, I examine how the social
construction of a “strategic materials crisis” is underpinning new
mining development. The article then describes how residents, business
interests, and state and national regulators have responded to the
proposed Polymet project in northern Minnesota. I am interested in the
kinds of demands and concessions that are being made to gain a “social
license to operate” in this region. I focus on how Polymet aims to be
responsible, as well as how and why communities are resisting this
discourse. I conclude with some reflections on what we can learn from
this case about the tensions and frictions involved in negotiating a clean
energy future. In this spirit, I share many concerns with the authors of
this special issue. In particular, I recognize how important it is that we
continue to negotiate what justice, equity, fairness and democracy look
like in the context of our societal energy transitions.

1. Rare earth elements explained

The unique magnetic, luminescent and catalytic properties of rare
earth elements, like cesium, neodymium and yttrium, have led to their
incorporation into most “smart” energy technologies. Rare earths are
key for four clean energy applications: permanent magnets used in wind
turbines and advanced electric vehicles, lithium-ion advanced batteries,
photovoltaic systems using thin-film semiconductors, and rare earth
phosphors used in high-efficiency fluorescent lighting systems [2]: 93).
While rare earths are not rare in nature, they are very hard to find in
heavy concentration, making their extraction both extremely expensive
and environmentally dangerous. Rare earth elements are often found
alongside deposits of other precious metals, like gold and copper, and
radioactive materials, like uranium and thorium. Rare earth elements
are also often found together in geologic deposits. Processing rare
earths poses significant hazards to human health and the environment,
such as the production of large amounts of acidic wastewater, radio-
active waste residue, toxic gases, and dust.

Over the next decade, the demand for rare earths in the United
States is expected to significantly increase in order to meet state and
federal targets for widespread clean energy adoption in the U.S. [3].
The global demand for rare earth elements is expected to grow at an
annual rate of 5% by 2020 [4]. While it is speculated that the demand
will likely be met by mines in the developing world, including South
Africa, Vietnam, Afghanistan and Laos, the World Bank notes the sig-
nificant lack of robust data from which to map these deposits [5]: 26).
World Bank analyses are drawn from the USGS [6] minerals commodity
surveys. While these estimates are provided in Fig. 1,3 it is important to
note how much data is listed as not available (NA). New rare earth
mines are also proposed for Canada, Greenland, Australia and the U.S.
While China is today the major exporter of rare earths, metals analysts
project that China will be a net importer by 2025 as they outstrip their
own supplies [7].

The U.S. was the center of rare earths mining for decades. Rare earth
mining was first developed in southern California in the 1950s and
continued for nearly forty years at the Molycorp Mountain Pass mine
site. By 1984, Molycorp met all of the domestic demand for rare earth
elements and one-third of the global demand. The Mountain Pass mine
first closed in 2002 due to leaks in its wastewater and evaporation
systems. A federal investigation found 60 spills—some un-
reported—occurred between 1984 and 1998. In all, about 600,000
gallons of wastewater flowed onto the Mojave desert. Molycorp was
sued by the San Bernardino County district attorney and paid more than

$1.4 million in fines and settlements [8]. A consortium, including
Goldman Sachs and Pegasus Capital, bought Molycorp in 2008 as rare
earths prices were tumbling [9]. The site was reopened for a brief
period but eventually closed under bankruptcy in 2015. In June 2017,
the site was purchased by MP Mine Operations LLC, a Chinese mining
consortium for $20.5 million [10]. This purchase supports claims that
China will be meeting its domestic shortfalls through foreign invest-
ment in mines [7]. Mining interests urge President Trump to nationalize
Mountain Pass to block Chinese ownership [11].

The U.S. Geological Survey has outlined 23 “principal” domestic
rare earths deposits, 19 of them in western states. The result has been a
run on rare earths claims in Idaho, Alaska, California, Arizona, New
Mexico, Colorado and Utah. Even if the Mountain Pass facility had
produced at full capacity, experts claim that the U.S. needed at least
seven mines the size of the Mountain Pass to meet the demand for
magnets for wind turbines alone [3].

The USGS National Minerals Information Center reported that the
nation was 100 percent import reliant on 20 mineral commodities in
2016, including rare earths designated as “critical” or “strategic” to the
economy. Between 2012–2015, the U.S. imported 72% of its rare earths
from China [12]: 134). Many argue that China’s market domination is
due, at least in part, to lax health, safety and environmental controls
[13]. However, over the last decade, China has become an unstable
trade partner for the U.S. Geopolitical tensions arose in 2010 when
China drastically cut 40 percent of global exports of rare earths. While
the Chinese claimed their actions were based on the need to improve
pollution and safety at mine sites, and conserve domestic supplies,
many analysts believe the import restrictions were due to a maritime
territorial dispute with Japan [14]. The U.S., E.U. and Japan sued China
over its protectionist practices at the World Trade Organization (WTO).
In a 2014 ruling, the WTO Court found in favor of the U.S., E.U. and
Japan citing China’s use of export taxes, quotas, and bureaucratic de-
lays to effectively create an artificial shortage. After losing its WTO
appeal, China removed its export controls. Nevertheless, these geopo-
litical concerns led the U.S. Department of Defense and Department of
Energy to reclassify rare earths as “critical” to economic growth and
energy security and of “strategic” importance to national defense in-
terests.

While the U.S. has ample domestic supply of rare earths, the main
challenge to new exploration is the lengthy permitting process. It is
anticipated that a new rare earth mine will take an average of 7–10
years to receive state and federal permits, and several additional years
for site development before any production begins [15]. The instability
of global supplies, coupled with its immense importance to the re-
newable energy industry and national security, led the 114th U.S.
Congress (2015–16) to sponsor three different bills, including the Na-
tional Strategic and Critical Minerals Production Act of 2015 (H.R. 1937).
This bill aimed to more rapidly develop domestic rare earth elements of
strategic importance to American economic and national security, and
manufacturing competitiveness. Two of the bill’s key provisions caused
great concern: a 30-month limit on the total review process for per-
mitting and severe curtailment on citizen suit provisions. Since Trump’s
election, additional federal bills have been proposed in both the House
and Senate to address the gaps in rare earths infrastructure and tech-
nical expertise, including creating a rare earth research program and
extending loan guarantees for mining and processing operations.

Rare earth prospecting has drawn the attention of local and national
environmental organizations throughout the U.S. and Canada, parti-
cularly among native rights groups. Local host communities, concerned
about groundwater, surface water, air and sediment pollution, have
launched campaigns with international implications. For example, the
“Tarnish Toyota” campaign led by the Algonquin tribe contested the
acid mine drainage and public health impacts that would result from
the opening of the Kipiwa mine in Quebec. Toyota had guaranteed
purchase of 100 percent of rare earths extracted from this mine for the
production of hybrid car batteries. I provide additional details about

3 These estimates were sources from the USGS 2016 Mineral Commodities Summary.
See section on rare earths (Pg. 134).
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