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When the January/February 1988 issue was published, the Doomsday Clock was set to
6 minutes to midnight because

the United States and the Soviet Union sign a treaty to eliminate intermediate-range
nuclear forces (INF). Superpower relations improve while more nations actively oppose

nuclear weapons.



Charles Wuller, olnx, United Stutes 

US. nuclear weapons production: 
an overview 

Plans f o r  a nuclear buildup, set in motion in the late 1970s, have come up 
against the limitations of the Energy Department’s aging warhead-producing 

facilities, constructed largely during the 1940s and 1950s. 

T h e  U.S. Department of Energy’s nuclear weapons com-  
plex is in trouble. T h e  Reagan administration expects to 
continue and euen increase production of the nuclear mate- 
rials used in warheads. But  the plants that produce these 
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materials -plutonium, tritium, and weapon-grade uranium 
-are currently either shut  d o w n  or operating a t  reduced 
capacity. Recent studies and declassified documents cite 
safety and enuironmental problems that have long been 
ignored by the self-policing Energy Department. T h e  cost  
of dealing with these problems will be enormous. Mean- 
while, Congress is being asked to f u n d  one or two new re- 
actors and will soon haue to decide on a site for disposing 
highly radioactive wastes. The  following nine articles pro- 
vide background f o r  those decisions. We thank guest editor 
David Albright of the Federation of American Scientists f o r  
his valuable assistance and advice in putting together this 
forum. -The editors 
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HE UNITED STATES has been engaged in the design, T testing, and manufacture of nuclear warheads since 
the early 1940s. Together, the four agencies that have over- 
seen these activities have spent approximately $89 billion, 
or $230 billion in current dollars. Meanwhile, the Defense 
Department has spent an estimated $700 billion ($1.85 tril- 
lion in current dollars) on delivery systems and other sup- 
port costs for these weapons. 

When the Atomic Energy Commission (AEC) was created 
in 1947 it not only developed and produced nuclear war- 
heads, but it had physical custody of the weapons, even at 
deployment sites. Only if the weapons were to be used 
would custody be relinquished to the military. Even today 
US. policy is to separate the developer and producer of nu- 
clear warheads from the military forces that would employ 
them. But the relationship between the civilian producer 
of warheads and the military consumer of the weapons has 
changed. 

In the early days the AEC held a predominant influence 
on warhead policy. Over the years the commission lost phy- 
sical custody over deployed warheads, its status diminished, 
and its responsibilities were redefined. Now its successor, 
the Energy Department, works in unison with the Defense 

Department on every aspect of the life cycle of a nuclear 
warhead. Each is assigned distinct responsibilities. But to- 
day, even with its huge production complex, capable of de- 
signing a nuclear warhead for virtually any kind of system, 
Energy’s role has been reduced to that of providing engi- 
neering support to meet Defense’s demands. Those require- 
ments have fluctuated over the years. Although the planned 
nuclear weapons buildup, initiated by President Carter and 
greatly augmented by President Reagan, never achieved its 
goals, it still is straining the now aging production system, 
most of which was put in place by the mid-1950s. 

THE ENERGY DEPARTMENT is responsible for the 
design, testing, manufacturing, assembly, and retirement 
of warheads. It produces the special material- uranium, 
plutonium, tritium - and warhead components, and certi- 
fies the technical quality of the stockpile through constant 
monitoring. Along with the Defense Department, Energy 
reviews safety standards and logistic procedures. 

Warheads are produced in a complex of government- 
owned, contractor-operated facilities spread over 13 states, 
covering 3,900 square miles and employing some 90,000 
people. [See map.] The complex conducts four basic acti- 
vities: 

Weapons research and deszgn. Two laboratories - Los 
Alamos National Laboratory in New Mexico, and Lawrence 
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Savannah River and Hanford are now the mainstays of 
nuclear materials production, with facilities at Fernald, 
Ashtabula, Oak Ridge, and Idaho Falls, Idaho, playing key 
supporting roles in the production cycle. Only plutonium 
and tritium are currently being produced. [See sidebar]. 
Other materials requirements are satisfied from existing 
inventories. 

Warhead component production. Facilities to mass 
produce nuclear and non-nuclear warhead components 
were built in the late 1940s and early 1950s at the Mound 
facility in Miamisburg, Ohio; the Kansas City plant; and 
the Rocky Flats plant near Denver, Colorado. Two final 
assembly plants-in Burlington, Iowa, and the Pantex plant 
near Amarillo, Texas-were built in 1947 and 1951 respec- 
tively. 

Nuclear warhead components are now manufactured at 
seven facilities. Rocky Flats processes plutonium and assem- 
bles plutonium and enriched uranium cores used as fission 
weapons and as fission triggers in thermonuclear weapons. 
The Y-12 plant in Oak Ridge manufactures uranium com- 
ponents for weapons and the lithium deuteride and uranium 
components of the thermonuclear stages of weapons. Tri- 
tium is produced, processed, and made into components 
for nuclear weapons at Savannah River. Mound makes de- 

tonators and various parts of the firing circuits. The Pinellas 
plant in St. Petersburg, Florida, manufactures neutron gen- 
erators that initiate the chain reaction. Kansas City makes 
electronic and other non-nuclear parts. All of these com- 
ponents are shipped to Pantex, which manufactures chemi- 
cal high-explosive components and assembles all the com- 
ponents into finished warheads. 

Testing. Currently U.S. (and British) nuclear explosive 
devices and finished warheads are tested at the Nevada Test 
Site. The nearby Tonopah Test Range is used to test mock 
warhead performance such as bomb drops with parachutes 
and the ballistics of artillery shells and rockets. Supplement- 
ing these facilities are the Defense Department’s test ranges 
in Florida, California, and New Mexico. 

THE STOCKPILE IS constantly in flux, with warheads 
being produced, retired, or modified every day. The capaci- 
ty of the complex and the tempo of the activity have varied 
greatly over the past four decades. The current capacity to 
produce, retire, or modify- each activity is approximately 
equivalent in terms of labor, space, and time-is 3,500 to 
4,000 warheads per year. The Energy Department budget 
for these activities for fiscal 1988 is about $7.8 billion. That 
exceeds, in current dollars, the spending during the Man- 

A military nuclear fuel cycle primer 
US. nuclear warheads contain at least a few kilograms of 

weapon-grade plutonium or highly enriched uranium, sometimes 
called “fissile” materials. 

Most U.S. nuclear warheads also contain tritium. Its use has 
led to smaller and more efficient warheads. Tritium is also re- 
quired in “neutron” warheads, being largely responsible for this 
weapon’s ability to produce more neutron radiation than do 
standard warheads of the same explosive power. 

Each year 5.5 percent of the tritium decays radioactively into 
helium. As a result, it must be replenished in weapons. Plutoni- 
um and weapon-grade uranium essentially last forever because 
they decay so slowly that they do not have to be replenished in 
this way. 

The Energy Department currently produces plutonium and tri- 
tium in a ”military nuclear fuel cycle” at six major sites that 
comprise an area about one-and-a-half times the size of Rhode 
Island (see nuclear materials sites and activities on the map). 

Plutonium and tritium are produced in production reactors 
that are as large as commercial nuclear power reactors. Four of 
these--P, K, L, and C (now shut down due to cracks in its 
structure)-are at the Savannah River plant near Aiken, South 
Carolina. The fifth U.S. production reactor, the N reactor on the 
Hanford reservation near Richland, Washington, was used as a 
“dual-purpose’’ reactor to produce plutonium and to generate 
electricity for sale to local utilities. It is now shut down for safety 
modifications. 

Inside the nuclear reactors, uranium 235 in the fuel fissions 
into two lighter, highly radioactive atoms or “fission” products, 
releasing neutrons and a great deal of heat. Some of the neu- 
trons strike and fission other uranium 235 atoms, thereby per- 
petuating the fission reaction. Others are absorbed by uranium 
238, transforming it into plutonium, or by lithium, transforming it 
into tritium. 

Plutonium is separated from the highly radioactive fission 
products, transuranics, and leftover uranium in heavily shielded 
and remotely run “reprocessing” facilities-the F canyon at 
Savannah River and the PUREX (plutonium-uranium extraction) 
plant at Hanford. PUREX was restarted in 1983 after an ll-year 
shutdown. 

Tritium is extracted from irradiated lithium in a special facility 
at Savannah River and transferred to the Savannah River tritium 
facility where it is loaded into containers for subsequent inser- 
tion into weapons. 

Not all of the plutonium separated at the reprocessing facili- 
ties is weapon grade. Much of the plutonium separated at 
PUREX is fuel grade, a lesser-quality plutonium that was pro- 
duced in the N reactor until 1982 and accumulated in spent 
fuel during the period when PUREX was shut down. 

The separated fuel-grade plutonium is sent to Savannah River, 
where it is converted to weapon-grade plutonium by blending it 
with super-grade plutonium which Savannah River production 
reactors have been making since the early 1980s. 

Weapon-grade plutonium from both Hanford and Savannah 
River is sent to Rocky Flats, Colorado, where it is shaped into 
forms suitable for weapons. Rocky Flats also recovers plutonium 
from old warheads. 

After the plutonium and weapon-grade uranium are shaped 
into forms suitable for nuclear weapons, they are sent to the 
Pantex plant outside Amarillo, Texas, where along with com- 
ponents produced in facilities located in Florida, Ohio, and Mis- 
souri, they are assembled into nuclear warheads. The warheads 
are delivered to the military, which deploys them to many sites 
around the globe. 

-adapted from David Albright and Martha Fell, “The Military 
Nuclear Fuel Cycle,“ Greenpeace Disarmament, Winter 1986-8Z 
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