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National Minerals Information Center: Business Model

Qe
" Well defined mission
" Well defined product portfolio L T g
" Well defined customer base ™Y % @

" Operational focus
" Production shop, monthly, quarterly, and annual cycles
" Consistently deliver results
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Presentation Notes
This brings me to NMIC’s Mission. We collect, analyze, and publish mineral commodity data that is important for US economic development and national security. Our interests in these areas are global, hence our scope is global. The goal of this mission is to provide the information necessary for decision makers in US government and industry to make fact based decisions to fulfill their own missions.


National Minerals Information Center (NMIC)

" Mission
" To collect, analyze, and disseminate information on the

domestic and international supply of and demand for
non-fuel minerals and materials essential to the U.S.

economy and national security.

" Objective
" Provide decision makers with the information required to
ensure that the U.S. has an adequate supply of minerals
and materials to meet U.S. needs, at an acceptable cost
with regard to environmental, energy, and economic

factors.
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Customers — Professional Associations

Minerals Science and Information Coalition

" Aluminum Association " Interstate Mining Compact
" Association of American State Commission
Geologists " Minerals Research Society
" American Chemical Society " National Electric Manufacturers
" American Exploration & Mining Association
Association " National Mining Association
®  American Geosciences Institute ® National Stone, Sand and Gravel
" American Physical Society Association
" Associated Equipment Distributors ™ Portland Cement Association
" Geological Society of America " Society of Economic Geologists
" |ndustrial Minerals Association— " Society for Mining, Metallurgy
North America and Exploration



Scope & Product Portfolio

Broad Mineral Commodity Coverage (>85 Commodities)
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» Mineral Commodity Summaries

» Minerals Yearbook

» Mineral Industry Surveys

» Metal Industry Indicators

» Nonmetallic Mineral Industry Indexes
» Special publications

» Data Series

» Fact Sheets

= >700 Publications Annually
= Monthly, quarterly, annual work
product cycles
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The elements outlined in red are those which are covered by the Center, either as elements, minerals, or commodities. It is readily apparent that we cover pretty much the full spectrum of the periodic table with the exception of most gases and truly exotic elements. This breadth of scope is one of the important ways in which the Center adds value for its stakeholders. We don’t pick winners and losers. The rapid growth in the use of  elements in applications that didn’t exist 20 years ago is really the only justification one needs to maintain a broad portfolio. As an example, take silica sand. The use of “frac sand” in unconventional oil and gas production has turned what was once a boring industrial mineral commodity into the hottest thing in mining in North America over the past 5 years. The hydraulic fracturing, which frac sand enables, has completely transformed the energy sector in the United States during this period.


Global Demand for Mineral Commodities

Historically Unprecedented

Growing Rapidly

Dominated by Development in China

Continued Demand Growth Anticipated for ROW

Iron Ore Production The Production of Raw Steel in China since the Year 2000 is Equal to the Total
s for the United States in the Entire 20th Century at about 7 Billion Tons
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Presentation Notes
First, I would like to start out by putting our mission into a global context. We are living in a time of unprecedented demand, and growth in demand for mineral commodities of all types. I show some data here for two in particular, steel and cement, both of which we track at NMIC. These figures show dramatic evidence of the outsized impact of very rapid growth in China for these two commodities; similar stories could be shown across the whole spectrum of commodities that we cover. Starting in 1990, with steel consumption roughly equal for the US, Japan, and China we can see the massive increase in consumption in China since about year 2000. These are data from the USGS Historical Data Series published by NMIC. The picture for cement is even more staggering, more cement consumed in China in three years from 2011-2013 than in the entire 20th century in the US. US consumption peaked at just over 120 Mt / yr during the housing boom but averaged less than 80 Mt / yr for most of the 2nd half of the 21st century. Consumption in China in contrast, is > 2 Bt/ yr!


“Middle Class” Population Growth
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* Net + 3 billion people in the middle
class by 2030

e Largest increase in the Asia Pacific
region (6x)
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http://www.brookings.edu/~/media/research/files/papers/2010/3/china%20middle%20class%20kharas/03_china_middle_class_kharas.pdf



Technology is becoming more complex

~30 elements

~75 elements
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WARFIGHTER FOCUSED, GLOBALLY RESPONSIVE SUPPLY CHAIN LEADERSHIP

DLA-SM Definition of Strategic & Critical Materials

DLA Strategic Materials is the operational arm of The Strategic
and Critical Materials Stockpiling Act (50 U.S.C. 98 et seq.).

®"  The term “strategic and critical” (S&C) materials is defined by
this Act:

“...means materials that

(A) would be needed to supply the military, industrial, and
essential civilian needs of the United States during a
national emergency, and

(B) arenot found or produced in the United States in sufficient .
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guantities to meet such need.” i
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Net Import Reliance

 Country Specific
 Updated Annually
« Broad coverage

« Timely

2015 U.S. NET IMPORT RELIANCE'

Percent Major import sources (2011-14)
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Important to note we are not an economic stockpile. We do not hedge materials. 
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Comparison of U.S. Net Import Reliance for Nonfuel Mineral
Commodities—A 60-Year Retrospective (1954-1984-2014)

‘The eecnomic vitality and national seeurity of the
United States depend on the reliable supply of numerous
nonfisel mineral commadities. Over the past six decades, many
of these commadities have been sourced inereasingly from
outside the United States. The mix of commodities for which the
United States is import dependent has changed as technologies
have advanced, as substitute materials have been developed,
and as world economies have changed. Although reliance on
imports is anly one of the many factors that determine supply
risk, a clear, long-term trend has emerged from the data compiled
and published by the US. Geological Survey, National Minerals
Information Center (USGS-NMIC), and its predecessor organi-
zations, Because the global distribution of mineral resources
and reserves is not uniform, the United States has always been
import reliant for some mineral commodities. Essentially, the
type of eommodities and the countries from which they are
sourced determine risk relased to import dependence. In light
of projections that 2.5 billion to 3 billion people globally could
maove into the middle elass by 2030 (Rolde, 2012), the demand
for many types of mineral commodities is likely to continue to
increase. Recent concems regarding so-called “critical minerals™
have been driven by market dislocations in the rare-carth-clement
supply chain in 2010 that resulted from a short-term policy
decision by the Government of the People’s Republic of China
to limit exports. That policy has since been changed as a result
of actions by the World Trade Organization, but the events
that followed, such as higher prices and intensive efforts to
diversify sources of supply, illustrate the underlying issues of
supply risk and the influence that disruptions can have on supply.
These factors are often used in the classification of a mineral
commodity as “eritical” (National Research Couneil, 200%).
The USGS-NMIC collects, analyzes, and disseminates
information on & monthly, quarterly, or anaual hasis for
‘mare than 90 nonfisel mineral eommodities from more than
180 countries. These data indicate that from 1954 through 2014
there was (1) a elear increase in the number and type of nonfuel
‘mineral commedities for which the United States was net import
reliant, (2) an increase in the percentage of import reliance for
individual nonfuel mineral commodities, and (3) a shift in the
gengraphic distribution of the source countries.

Net Import Reliance

Nonfuel mineral commodities for which imports are
required to satisfy domestic demand are those for which the
importing country is net import reliant. The USGS-NMIC
calculates a net import reliance (NIR) for nonfuel mineral
commadities using prior-year data and publishes this infor-
mation annually in the USGS Mineral Commedity Summaries.

Net import reliance is the amount of imported material
(including changes in stocks) minus exports and is expressed
a5 a percentage (%) of domestic consumption:
imports—exports - adjustments in stocks
O s e L ST
consumption

For example, a nonfisel minersl commadity that is not produced
in the United States and for which the United States relies
entirely on imports and (or) materials from stocks 1o saisfy
domestic demand has an NIR% of 100.

Changes in Net Import Reliance

Over the past six decades, there has been a clear increase
in the number of nonfuel mineral commodities for which the
United States is net import reliant as well as an increase in
the percentage of reliance (fig. 1). In particular, the number of
nonfuel mineral commodities for which the United States was
greater than 50% net import reliant increased from 28 in 1954
1047 in 2014,

The 1950 was a decade of significant changes in the
mining and mineral commedity indusiries. For example, during
the early 19505, concerns regarding the supply of strategic and
critical minerals led to the establishment of multiple Federal
programs (now terminated) such as the Defense Minerals

i i Defense Minerals Exp
and Office of Minerals Exploration, which provided millions
of dollars in Federal funds for mineral exploration (Bolm and
others, 2000). In addition, following the Korean War, demand for
‘many mineral commodities entered a period of growth, supply
concerns triggered multiyear price increases for many nonfuel

= =
Bl
E,

é%m-
L 5 -
B
2 =
5 ]

1954 1eas e
EXPLANATION

Percestage of net import reliance
O %es% []-S0=<dn

Figure 1. Number of nonfuel mineral commodities for

which the United States was st least 25% netimpart refiant

in 1954, 1984, and 2014. Sources: U.5. Bureau of Mines

{1457, 1985); U.S. Geological Survey [20151.
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Recent Key Publications

ASSESSMENT OF CRITICAL MINERALS:
SCREENING METHODOLOGY AND INITIAL APPLICATION

PRODUCT OF THE
Subcommittee on Critical and Strategic Mineral Supply Chains
of the Committee on Environment,

Natural Resources, and Sustainability
oF THE NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

March 2016

http://minerals.usgs.gov/minerals/



Geographic Distribution of Import Sources — 1954

Import sources of nonfuel mineral commodities for which the United States was greater than 50% net import reliant




Geographic Distribution of Import Sources — 1984

Import sources of nonfuel mineral commeodities for which the United States was greater than 50% net import reliant
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Geographic Distribution of Import Sources — 2014

Import sources of nonfuel mineral commodities for which the United States was greater than 50% net import reliant
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«—— Geometric average of the six Worldwide
tij Governance Indicators (j ) for country i in year t
= Voice and Accountability

= Political Stahility and Absence of Violence

=  Government Effectiveness
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Conflict Minerals From the Democratic Republic of the Congo—

Gold Supply Chain

The U.S. Geological Survey (USGS) analyzes mineral and
metal supply chains to identify and describe major components.
of material flows from ore exiraction, through intermediate
forms, io a final product. Supply chain analyses may be used
to identify risks to the United States associated with the supply
of eritical and strategic minerals and metals and to provide
greater supply chain iransparency so that policymakers have the
fact-based information needed to formulate public policy. This
fact sheet focuses on the gold supply chain.

The USGS National Minerals Information Center (NMIC)
has been asked by governmental and non-governmental orga-
nizations to provide information about tantalum, tin, twngsten,
and gold (collectively known as *3TG minerals™) processing
facilities worldwide in response ta 1S, legislation aimed at
identifying and removing the supply chain links associated with
the trade of these metals and minerals among armed groups
in the Democratic Republic of the Congo (DRC) and adjacent
couniries. Posi-beneficiation processing plants (generally called
smelters and refineries) for tantalum, tin, and tungsten (3T)
mineral ores and concentrates were identified by company and
industry association representatives as being the link in the 3T
mineral supply chain through which these minerals can be traced
to their source of origin (mine). Tungsten processing plants were

t Series

the subject of the first fact sheet in a series of USGS reports
about 3TG minerals, which was published by the NMIC in
Augusi 2014 (Bermidez-Lugo, 2014). Background information
about historical conditions and the voluntary due diligence of
multinational stakeholders for minerals from conflict-affected
and high-risk areas is presented in the tungsien fact sheet. The
current fact sheet, the fourth and last in the series about 3TG
minerals, focuses on the gold supply chain.

Processing of the 3T mineral concentrates requires
substantial infrastructure and capital and generally is done at
relatively few specialized facilities that are not located at the
mine site; primary and secondary processors typically are at
separate locations. Gold, however, can easily be processed into
semi-refined products at or near the mine site and has a high
unit value in any form, which allows it to be readily exported
through undocumented channels, making it more difficult to
track to the mine or region of origin. To put this in perspective,
30 kilograms (66 pounds) of 83 percent pure gold (20 carat)
would form a cube measuring 12 centimeters per side (about the
size of a small tissue box) and, at a price of $1,200 per ounce,
would be worth nearly $1 million. By contrast, the equivalent
value of tungsien concentrates would weigh about 45 metric
tons (1) (100,000 pounds). Once conflict sourced gold has been
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Tantalum Task Force — The Conflict — Critical Mineral Nexus
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= 2000-2006 production dominated by Australia and Brazil

®  2009-2014 production dominated by DRC+ and other African countries
= Shift from industrial to artisanal mining

= Shift to countries with higher governance risk

"  Tantalum material flow analysis project (Dodd-Frank, DLA, HASC)

=USGS https://pubs.er.usgs.gov/publication/fs20153079

1,400 |

1,200

T T T
2000 2001 2002

T T T T T T T T T T T
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year

O Rwanda O Democratic Republic of the Congo O Nigeria
O Mozambique M Burundi M Ethiopia
B Namibia B Somalia O Uganda
@ Zimbabwe | Australia M Brazil

O Bolivia W Canada M China


Presenter
Presentation Notes
This brings me to NMIC’s Mission. We collect, analyze, and publish mineral commodity data that is important for US economic development and national security. Our interests in these areas are global, hence our scope is global. The goal of this mission is to provide the information necessary for decision makers in US government and industry to make fact based decisions to fulfill their own missions.


Production — Country Concentration

Figure 5.1
Percentage of Global Production (Mining) of Key Materials Within a Single Country
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SOURCE: .5, Geological Survey, Minerals Commuodity Surnmaries, Pittsburgh, Penn.: .5, Government
Printing Office, 2012; International Organizing Committee for the World Mining Congresses, World
Mining Data, Vol. 26, 2011,
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Source: Rand National Defense Research Institute
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Comparison of U.S. Net Import Reliance for Nonfuel Mineral
Commodities—A 60-Year Retrospective (1954-1984-2014)

‘The eecnomic vitality and national seeurity of the
United States depend on the reliable supply of numerous
nonfisel mineral commadities. Over the past six decades, many
of these commadities have been sourced inereasingly from
outside the United States. The mix of commodities for which the
United States is import dependent has changed as technologies
have advanced, as substitute materials have been developed,
and as world economies have changed. Although reliance on
imports is anly one of the many factors that determine supply
risk, a clear, long-term trend has emerged from the data compiled
and published by the US. Geological Survey, National Minerals
Information Center (USGS-NMIC), and its predecessor organi-
zations, Because the global distribution of mineral resources
and reserves is not uniform, the United States has always been
import reliant for some mineral commodities. Essentially, the
type of eommodities and the countries from which they are
sourced determine risk relased to import dependence. In light
of projections that 2.5 billion to 3 billion people globally could
maove into the middle elass by 2030 (Rolde, 2012), the demand
for many types of mineral commodities is likely to continue to
increase. Recent concems regarding so-called “critical minerals™
have been driven by market dislocations in the rare-carth-clement
supply chain in 2010 that resulted from a short-term policy
decision by the Government of the People’s Republic of China
to limit exports. That policy has since been changed as a result
of actions by the World Trade Organization, but the events
that followed, such as higher prices and intensive efforts to
diversify sources of supply, illustrate the underlying issues of
supply risk and the influence that disruptions can have on supply.
These factors are often used in the classification of a mineral
commodity as “eritical” (National Research Couneil, 200%).
The USGS-NMIC collects, analyzes, and disseminates
information on & monthly, quarterly, or anaual hasis for
‘mare than 90 nonfisel mineral eommodities from more than
180 countries. These data indicate that from 1954 through 2014
there was (1) a elear increase in the number and type of nonfuel
‘mineral commedities for which the United States was net import
reliant, (2) an increase in the percentage of import reliance for
individual nonfuel mineral commodities, and (3) a shift in the
gengraphic distribution of the source countries.

Net Import Reliance

Nonfuel mineral commodities for which imports are
required to satisfy domestic demand are those for which the
importing country is net import reliant. The USGS-NMIC
calculates a net import reliance (NIR) for nonfuel mineral
commadities using prior-year data and publishes this infor-
mation annually in the USGS Mineral Commedity Summaries.

Net import reliance is the amount of imported material
(including changes in stocks) minus exports and is expressed
a5 a percentage (%) of domestic consumption:
imports—exports - adjustments in stocks
O s e L ST
consumption

For example, a nonfisel minersl commadity that is not produced
in the United States and for which the United States relies
entirely on imports and (or) materials from stocks 1o saisfy
domestic demand has an NIR% of 100.

Changes in Net Import Reliance

Over the past six decades, there has been a clear increase
in the number of nonfuel mineral commodities for which the
United States is net import reliant as well as an increase in
the percentage of reliance (fig. 1). In particular, the number of
nonfuel mineral commodities for which the United States was
greater than 50% net import reliant increased from 28 in 1954
1047 in 2014,

The 1950 was a decade of significant changes in the
mining and mineral commedity indusiries. For example, during
the early 19505, concerns regarding the supply of strategic and
critical minerals led to the establishment of multiple Federal
programs (now terminated) such as the Defense Minerals

i i Defense Minerals Exp
and Office of Minerals Exploration, which provided millions
of dollars in Federal funds for mineral exploration (Bolm and
others, 2000). In addition, following the Korean War, demand for
‘many mineral commodities entered a period of growth, supply
concerns triggered multiyear price increases for many nonfuel
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Figure 1. Number of nonfuel mineral commodities for

which the United States was st least 25% netimpart refiant

in 1954, 1984, and 2014. Sources: U.5. Bureau of Mines

{1457, 1985); U.S. Geological Survey [20151.
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Criticality indicator
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China has dominated rare earth oxide mine
production since the late-1990s
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REE Value Chain - Cerium

Value $$$ Water Treatment
Product

Cerium
Salt

Cerium
Oxid

Rare Earth Minerals &
Concentrates

o Cerium is a light rare earth element
* Accounts for 49% of total REE resource at Mountain Pass

& USGS * Molycorp capable of producing intermediate and final cerium products



REE Value Chain - Lanthanum
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Battery

_ Electrode
Nickel

Alloy
Lanthanum-ric

Rare Earth Minerals &
Concentrates

e Lanthanum is a light rare earth element
» Accounts for 33% of total REE resource at Mountain Pass
& USGS  No U.S. producers of NiMH batteries



REE Value Chain - Dysprosium

REE
Magnets

NdFeB Alloy

Dysprosium metal

Dysprosium
salt

Rare Earth Minerals &
Concentrates

» Dysprosium is a heavy rare earth element
* Only trace quantities of heavy REE in Mountain Pass resource
& USGS  One U.S. producer capable of producing REE magnets



REE Value Chain - Yttrium

Value $$$ Laser Gain
Rod
Laser Crystal

High-purity
Yttrium Oxide

Rare Earth Minerals &
Concentrates

e Yttrium is a heavy rare earth element
* Only trace quantities of heavy REE in Mountain Pass resource
& USGS o Several U.S. producers make laser crystals and components



Early Warning Screening Tool Application - REE
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Early Warning Screening Tool Applications
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Pending Legislation

g{}‘ﬁt‘[‘a{:k, us HOME BROWSE  TRACK  ABOUT CFPEN DATA

Congress Bills 5. 2012

S. 2012: Energy Policy Modernization Act of 2016

Introduced: Sep 9, 2015

Status: Passed Senate on Apr 20, 2016 TRACKTHIS BILL

This bill passed in the Senate on April 20, 2016 and goes
to the House next for consideration. @ Call Congress

Lisa Murkowski

Senior Senator from Alaska
Hepublican

Sponsor:

Text: s Read Text »
Last Updated: Apr 20, 2016

Length: 798 pages

" Language from American Mineral Security Act incorporated
" Critical and Strategic Minerals
" Specific Tasks Identified for USGS — NMIC

g ® Passed Senate 85-12
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