THE “FRONT END” OF NUCLEAR POWER

When industry promoters talk about nuclear power, they
don’t tell you about what goes on at the “front end” — that
is, how a reactor gets its fuel. Front-end industries are not
only dangerous and expensive, they also irreversibly pollute our lands and endanger public health and workers.
Mining, milling, enrichment and fuel manufacturing consume large
quantities of fossil fuel energy, making nuclear power anything
but carbon free.

URANIUM MINING
Uranium occurs naturally in the ground, but when it is mined
and exposed to air and water, radioactivity is released into the
environment. In the United States, uranium mining takes place
chiefly in the West, where it has heavily impacted Native American,
Latino and low-income communities. Underground mines create
massive above-ground piles of waste rock. In-situ leach mining
pumps large amounts of chemically-laden water into the ground,
bringing the uranium to the surface in solution. In-situ mines pollute aquifers and put communities’ water supplies at risk. Mining
accidents, loss of traditional lands, declining property values and
public health concerns plague mining and milling communities.
Abandoned mines dot the landscape. The Navajo reservation,
located in Arizona/New Mexico has 500 abandoned uranium
mines. Cancer rates on the reservation are high.

Both mining and milling produce dangerous waste piles
and emissions of radioactive and hazardous materials,
including radon gas. Groundwater, surface water and community drinking water systems have been contaminated.

URANIUM MILLING
After uranium ore is removed from the ground, it undergoes
milling to extract uranium from the rock. Over 99 percent of
the ore is left over from this process in the form of a toxic
sludge referred to as tailings. Uranium tailings are radioactive
for 800,000 years and contain 85 percent of the original radioactivity — plus other rock substances such as heavy metals
and arsenic, along with processing chemicals. Over the past 70
years, most uranium tailings were dumped into large, unlined
piles. The largest piles in the United States and Canada contain up to 30 million tons. Cleanup of historic tailings is costing
taxpayers billions.
Uranium tailings must now be disposed of in 40-acre, lined
impoundments. The Department of Energy takes ownership of
all tailing piles for long-term maintenance — i.e., forever — at
taxpayer expense.

URANIUM ENRICHMENT
Enrichment is a technically complicated and energy-guzzling process that involves converting uranium to uranium hexafluoride
and then “enriching” or increasing the amount of fissionable uranium in the product. Taxpayers heavily subsidize enrichment for
nuclear power plants, and totally subsidize enrichment for nuclear weapons. Over 99% of the uranium is left as a waste known as
“depleted” uranium, which is still radioactive and has been used
in armor-piercing shells and bunker buster bombs. Hundreds of
tons have been detonated in Iraq and Afghanistan.
The old gaseous diffusion enrichment plant at Portsmouth, Ohio,
used as much electricity as the city of Chicago, according to the
former U. S. Atomic Energy Commission. Some of the largest
buildings in the world, covering 93 acres, are now radioactively
and chemically contaminated and in need of cleanup, which is
costing billions. A similar plant in Paducah, Kentucky, still uses this
outdated process. Nine coal plants at the Shawnee Station produce two-thirds of this plant’s electricity needs.The Paducah plant
uses ozone-depleting freon gas as the primary process coolant.
This plant alone accounts for 70% of all U. S. freon emissions.
The Sierra Club opposes a “new” centrifuge enrichment
plant at Portsmouth, which has received multiple taxpayer
bailouts since 2007. The builder, USEC, Inc., is asking for a

$2 billion federal loan guarantee to finish the plant, even though
their stock is junk-rated and their technology is unproven. A
competitor, Urenco USA, has a working centrifuge process and
is currently enriching uranium in New Mexico.
The Nuclear Regulatory Commission has granted a license for a
laser enrichment plant in North Carolina. When fully deployed,
this technology will be a nuclear weapons proliferation risk
because the buildings will be too small for international detection.

ADDITIONAL FRONT-END PROCESSES
Conversion plants convert uranium to uranium hexafluoride
for enrichment. After enrichment, deconversion plants are
needed to reverse the process. Fuel fabrication consists of
forming enriched uranium into pellets, placing the pellets into
fuel rods and putting the rods into assemblies. Downblending
facilities make nuclear fuel from dismantled nuclear weapons.
All these are dirty, dangerous processes.

NUCLEAR WELFARE
The nuclear power industry benefits from a vast array of government subsidies. These include limited accident liability, massive
loan guarantees, ratepayer subsidies and the eventual public responsibility for isolation of radioactive waste. Mining is subsidized
indirectly since uranium extraction is exempt from royalty under
the 1872 Mining Law. Milling and fuel fabrication are subsidized by

the Department of Energy’s control and release of uranium from
its stockpile. Other front-end subsidies come in the form of tax
breaks and services at the local and state levels, including water
development to supply the industry. The Union of Concerned
Scientists stated in a 2011 report that nuclear power subsidies
often exceed the value of the energy produced.

WANTED: CLEAN RENEWABLE ENERGY
Mixtures of radioactive and chemical pollutants have so contaminated many front-end facilities that some have become
Superfund sites and others have been declared public health
hazards. Rivers, roads and railroads have been contaminated.
National parks and monuments — even the Grand Canyon
— are threatened by uranium mining. America needs energy
sources that don’t irreversibly pollute our land and contribute
to global warming. Help us debunk the myth that nuclear power
is carbon free. Start a conversation in your community about the
dangers of the front end of the nuclear fuel chain.
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The Sierra Club is working to end bailouts for expensive, outdated nuclear power — subsidies that compete with funding for
real energy solutions like efficiency and renewables. Go solar,
wind and geothermal!
Join the Sierra Club Nuclear Free Campaign to replace nuclear
power with energy efficiency and clean, renewable power.

You can join our campaign at: sc.org/no_nukes

The Homestake-Barrick Gold Corporation has deposited 21 million tons of uranium mill tailings in Bluewater Valley, N.M.The pile covers 200 acres and is
100 feet high! Contaminants have spread into four aquifers. Instead of forcing Homestake-Barrick Gold to pay for cleanup, regulators weakened cleanup
standards. Sierra Club is working with Bluewater Valley communities to insist that EPA conduct an Environmental Impact Statement and then relocate the
tailings to a safe repository. Photo: Leona Morgan, Multicultural Alliance for a Safe Environment protest march, July 2012, Crown Point, N.M.
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