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Overview

he mighty Columbia River is a symbol of the power and beauty of
nature, and of the Pacific Northwest region and its people. Its water
is used to irrigate millions of acres of arid land and turn it into

productive farmland that helps feed people all around the world. The river
supports endangered salmon runs and is a popular recreation destination
for boating, camping, windsurfing, fishing and swimming.

The Columbia River is also a river at severe risk.

For more than 40 years, the U.S. government produced plutonium for
nuclear weapons at the Hanford Nuclear Site in southeastern Washington.
This process generated enormous amounts of radioactive and chemically
hazardous wastes. Beginning in 1944, Hanford workers began to store the
most hazardous of these wastes in large underground tanks. Hanford’s
177 waste storage tanks now hold more than 53 million gallons of highly
radioactive waste. Sixty seven of these tanks have leaked an estimated
one million gallons of waste into the soil. Some of this leaked waste has
already reached the groundwater and will eventually reach the river, which
flows through the Hanford Site.

The solution is to remove the waste from the tanks and immobilize it
through a process called vitrification. Vitrification requires construction of
large, expensive treatment facilities. The wastes will be treated to
separate high-activity from low-activity waste (waste which contains
smaller amounts of radioactivity in large volumes of materials, but which
still pose a hazard). Most of the waste will be low-activity. The high-
activity waste will be mixed with glass-making materials, heated, and then
poured into steel containers to harden. These containers will be stored at
Hanford until a national high-level waste repository is constructed. Some
of the low-activity waste will be vitrified through a similar process and then
permanently buried at Hanford. The U.S. Department of Energy (DOE),
proposes to immobilize the remainder of the low-activity waste using some
other technology. Although the material will still be radioactive, by
changing the waste into a solid form it will no longer be mobile and able to
enter the environment through the soil or groundwater.

DOE, which owns Hanford, has successfully operated vitrification facilities
at two other DOE sites. Vitrification is also a proven technology in Britain
and France. However, because of Hanford’s large volumes of waste,
Hanford’s vitrification facilities need to be considerably larger and will be
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more complex than any previous vitrification facilities. Unfortunately, a
variety of design, funding and construction problems is expected to delay
the start-up of these facilities until 2019.

This issue paper explains the history of Hanford’s tank waste, the leaks
and their impact, other tank safety issues, and the consequences if the
program is not successful.

Background

n early 1943, during the height of World War II, the U.S. government
selected a remote area of southeastern Washington state as the
location to manufacture plutonium for a nuclear bomb. Plutonium is

produced when uranium fuel rods are irradiated in a nuclear reactor. The
nuclear reactions produce heat and new elements, including plutonium.
Eventually, nine nuclear production reactors were built along the banks of
the Columbia River at Hanford. Hanford’s first nuclear reactor began
operation in September 1944.

Hanford Production Reactor

A series of chemical processes were used to separate the plutonium from
the other elements. This process began at Hanford in late December
1944. The uranium fuel was put into large tanks where nitric acid and
other chemicals dissolved the fuel. Other chemical processes separated
the plutonium from the other radioactive materials.

Much of the waste created in the chemical separation process had low
levels of radioactivity. This waste was discharged directly to the soil. Other
portions of the waste were highly radioactive and were mostly placed into
underground storage tanks.
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The chemical separation activities occurred in Hanford’s 200 East and 200
West areas, located near the middle of the site, eight to 12 miles from the
Columbia River. The underground storage tanks are also in the 200 areas
– clustered in groups of two to 16 tanks and referred to as tank farms.
Underground pipes connect the tanks to other tanks, to other tank farms,
and link the 200 East and West areas.

Sixty four waste storage tanks were built during World War II to support the
chemical separation operations. Forty eight of the tanks were 530,000
gallons in size. The remaining sixteen were much smaller, and hold up to
55,000 gallons of waste.

Hanford went through several expansions during the Cold War. Each
expansion resulted in the construction of additional underground storage
tanks. By 1964, Hanford had 149 underground storage tanks in 12 tank
farms. The newer tanks were 758,000 and 1,000,000 gallons in size.
By the late 1950s, Hanford officials realized that some of the tanks, which
were designed to be used only 10 to 20 years, had leaked. Eventually, to
try and prevent future leaks, tanks with a double-shell containment were
designed and built, beginning in the late 1960s. A total of 28 double shell
tanks – all at least one million gallons in size – were built. The newest of
these tanks have 50 year design lives.

The wastes placed in Hanford’s underground tanks contain organic
chemicals and solvents, radioactive materials (mostly cesium and
strontium, along with uranium, plutonium, technetium and other elements)
and miscellaneous wastes. Before the waste was pumped into the tanks,
sodium hydroxide was added to neutralize acidic liquids. Otherwise, the
acid would have quickly corroded the tanks.

Hanford’s single shell tanks are cylindrical reinforced concrete structures
with inner carbon steel liners just one-quarter to three-eighths of an inch
thick. The domes of the tanks are made of concrete and do not include a
steel liner. The smallest tanks are about 26 feet deep and 20 feet in
diameter. The largest tanks are about 45 feet deep and 75 feet across.

The double shell tanks have two steel liners (with a single liner in the
dome) and are reinforced by a concrete shell. All the tanks are covered
with about 10 feet of soil and gravel.



Tank Space Issues

hroughout its history, Hanford has been plagued by a lack of waste
storage space. By late 1946, half of the 64 tanks built during World
War II were full and the others were nearly half full.

Even the addition of more than one hundred new tanks over the next four
decades did not resolve – for long – the shortage of waste storage space.
At times the tank space needs were so critical that high-level waste was
disposed directly to the soil. The initial belief was that the radioactive
materials would attach to the soil particles and move very slowly, if at all.
That did not always prove to be the case. Direct releases were
recommended at Hanford only in emergency situations. Hanford workers
also reduced the amount of liquid waste through the use of evaporators.

Now, Hanford may once again be running out of available tank space.

Inside a Hanford Waste Tank

Hanford’s tanks currently contain more than 53 million gallons of waste.
Since the single-shell tanks are all well beyond their design life, and at
least 67 are believed to have leaked, Hanford regulators want as much
waste as possible – especially the free liquids – moved from the single-
shell tanks to the double-shell tanks. The process to pump free liquids
from the tanks is called interim stabilization. A tank is considered interim
stabilized when it contains less than 50,000 gallons of drainable liquid and
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