Index

Preceding page blank



Index

advanced gas cooled reactor (AGR), 31, 152, 164, 166, 168
Afghanistan, 106
Allied General Nuclear Services (AGNS), 178, 210
alternate fuel cycles, 33, 90, 167-171
Alternate Fuel Cycle Program, 35
evaluation of, 170
tandem cycle, 71, 171
throwaway cycle, 71, 170, 173
alternate reactor types, 49
American Nuclear Energy Council, 57
Antarctic, 104
Argentina, 19, 46, 49, 79, 103-105, 223, 245
as a potential weapon state, 93
Arms Control and Disarmament Agency (ACDA), 144
Atomic Energy Act of 1946, 4
Atomic Energy Commission, 105, 116, 146, 180, 193, 199
Atomic Industrial Forum, 57
“Atoms for Peace” program, 5
Australia, 239, 253, 220

Bangladesh, 106
Baruch Plan, 4
Belgium, 217, 223 .
beryllium, 143, 173
Bilateral Agreement for Nuclear Sharing, 100
black market, 15, 27, 36, 37, 45, 115, 155, 175, 185-187, 188, 189,
230
defined, 185
boiling water reactor (BWR), 152
Bolivia, 104
bomb threats, 115, 117
boron, 141
Brazil, 12, 21, 43, 46, 47, 74, 75, 78, 79, 104, 105, 179, 223, 245,
253, 255
as a potential weapon state, 93
Brookhaven graphite research reactor (BGRR), 176, 178
cost of, 177
Builder, Carl, 196
buy-back arrangements, 75

Canada, 4, 43, 47, 96, 106, 219, 220, 239, 245,255, 256
Canadian Deuterium Reactor. (See CANDU.)
CA~DU, 14, 16, 23, 31, 32, 152, 158-159, 168, 172, 207, 208, 256
diversion from fuel cycle of, 32, 158
reprocessed fuel, 164
safeguard systems for, 159
technical description of, 158
carbon, 141
cartels, 76
Carter Administration, 70, 89
cascade, 152, 155, 180
area, 41
Central Intelligence Agency (CIA), 118, 193
cesium-137, 146
Chile, 65, 104, 223
China, 64, 67, 80,96,97,98, 103, 106, 107, 108, 219, 220, 223
as a weapon state, 93
ddcision to acquire nuclear weapons, 101-102

civil liberties, 8, 17-18, 28-29, 84, 128, 129, 131-134, 136
freedom of press, 28
impact of nuclear power on, 127

coal, 15, 60, 61, 237, 238
as non-nuclear energy source, 77
cost of use of, 46
environmental considerations of, 60, 239
,world resources of, 45

cobalt-60, 146

commercial nuclear power systems
diversion from, 30-31

Comprehensive Test Ban, 79, 144145

Congress, 3, 35, 134, 136

conservation, 60, 61

critical mass, 25, 261

Cuba, 219

Czechoslovakia, 223

dedicated facilities, 35-36, 66, 174-175, 232, 261
detection of, 184

De Gaulle, Charles, 100, 101

de Montmollin, J. M., 204

denaturing. (See plutonium and uranium.)

DeNike, L. Douglas, 123

Denmark, 217, 220

Department of Commerce, 76

Department of Defense, 37, 181, 188
safeguards, 38

Department of State, 87, 193

Division of International Security Affairs (ISA), 35

East Germany, 223
Egypt, 75, 79, 82, 144, 245
electricity, 45, 109, 239
conservation of, 242
decentralized systems of, 60
major uses of, 239-240
methods of electrical generation, 107
Energy Priority Perspective, 59, 89
Energy Reorganization Act of 1974, 199
Energy Research and Development Administration (ERDA), 17,
33, 35, 46, 78, 116, 125, 169, 170, 171, 172, 181, 182, 183,
193, 196, 199, 200, 203, 244
safeguards, 38, 39, 204
England. (See Great Britain.)
enrichment, 23, 71-72, 152, 164, 251, 261
enrichment facilities, 14, 30, 42, 211, 233, 252
gas centrifuge process, 23, 31, 45, 155, 230, 261
gas diffusion process, 23, 155, 261
IAEA safeguarding of, 40-41, 208-209
nozzle method, 14
Euratom, 42, 205, 211, 217-218
creation of, 217
inspectors, 218
safeguards, 154, 193, 218, 225
European Atomic Energy Community. (See Euratom.)
Export-Import Bank, 75

fast breeder reactors (FBR), 160, 184
FBI. (See Federal Bureau of Investigation.)
Federal Bureau of Investigation (FBI), 125, 134

Preceding page blank 267



Federal Republic of Germany. (See West Germany.)
Finland, 220
firewood
as an energy source, 237
fissile material, 139, 140, 142, 143-144, 185, 186, 188
fission, 22, 261
Ford Administration, 76, 89
Foreign Assistance Act, 217, 218
France, 14, 25, 43, 47, 64, 74, 75, 80, 101, 181, 182, 184, 217, 220,
223, 245
as a weapon state, 93
decision to acquire nuclear weapons, 100-101
French Atomic Energy Commission, 100
fuel cycle, 13, 23, 88, 105, 151-152, 261
multinational facilities. (See multinational fuel cycle
facilities.)
related technology of, 187
safeguards of, 213
fuel fabrication plant, 23, 261
fuel leasing, 13, 75

Gallois, Pierre, 100
gas, 15, 59, 237
as an energy source, 238
gas cooled fast reactor (GCFR), 32, 166, 168
Generic Environmental Statement on the use of Mixed Oxide
Fuel (GESMO), 129, 196, 199
German Democratic Republic, (See East Germany.)
Germany. (See West Germany.)
Giscard d’Estaing, V., 222
global stability, 3, 4, 6, 11, 12
bipolar alliance systems, 11
graphite
as a moderator, 176, 179
gray market, 36, 37, 45, 174, 175, 187-188, 189, 230
defined, 187
Great Britain, 4, 5, 47, 70, 75, 80, 102, 180, 217, 220, 245, 255
as a weapon state, 93
decision to acquire nuclear weapons, 99-100
guerrilla wars, 117
Gulf Universities Research Consortium, 144
gun-type nuclear weapon, 25, 29, 30, 142, 143, 261

heavy water, 104, 105, 164, 176

heavy water reactors (HWR), 160, 251, 255

high temperature gas cooled reactor (HTGR), 31, 33, 78, 152,
160, 161, 164, 168, 172

Hiroshima, 127

IAEA. (See International Atomic Energy Agency.)
illicit sale. (See black market or gray market.)
implosion-type nuclear weapon, 25, 29, 30, 142, 143, 262
India, 3, 25, 26, 35, 46, 67, 78, 79, 96, 97, 98, 103, 105, 106, 107,
187, 220, 223, 239, 245
as a weapon state, 93, 163
decision to acquire nuclear weapons, 102-103
nuclear explosion, 76, 169
intermediate range ballistic missiles (IRBMs), 101
International Atomic Energy Agency (IAEA), 17, 20, 21, 22, 31,
43, 46, 49, 50, 67, 70, 72, 78, 88, 145, 193, 194, 204, 205,
212-217, 220, 244, 245

268

creation of, 5, 212
expand functions of, 81
inspectors, 41, 209, 210, 213
safeguards, 20,32, 38, 40-42, 71, 73, 74, 76, 78, 80, 81, 82, 154,
205-211, 225
effectiveness of, 83
Safeguards Technical Manual, 208, 210, 213
international fuel cycle. (See fuel cycle.)
International Monetary Fund, 64
Iran, 46, 75, 106, 108, 245, 253
as a potential weapon state, 93
Ireland, 217
iron, 143
isotopes, 22-23, 147, 262
Israel, 5, 11, 25, 56, 58, 75, 79, 223
as a potential weapon state, 93
Italy, 47, 217, 219, 223, 245

Japan, 12, 15, 26, 46, 47, 50, 64, 67, 96, 103, 108, 110, 111, 163,
180, 208, 245, 256

Jenkins, Brian, 123

Jersey Nuclear Avco Isotopes (JNALI), 181, 183

Johns Hopkins University, 58

Kashmir, 106
Kissinger, Henry
as Secretary of State, 76
Korean War, 101
Kuwait, 56

laser isotope separation (LIS), 14, 36, 181-184, 251
Lawrence Livermore Laboratory (LLL), 40, 181, 182, 183, 203
less developed countries (LDC), 46, 237, 242, 245, 256
reserves of oil and coal, 238
Libya, 189
light water breeder reactor (LWBR), 33, 152, 160, 161, 162-163,
168, 173
diversion from fuel cycle of, 162
technical description of, 162
light water reactors (LWR), 14, 16, 23, 31-32, 46, 78, 158, 159,
160, 168, 171, 172, 207, 208, 233, 251, 255
diversion from, 154-156
fuel cycle of, 46, 155
future demands of, 252
reprocessed fuel of 164
technical description of, 152-154
Limited Test Ban Treaty, 145
liquid metal fast breeder reactors (LMFBRs), 13, 22, 23, 31, 32,
71, 78, 152, 163, 166, 168, 172
diversion from cycle of, 159
diversion prone points of, 32
technical description of, 159-160
London Suppliers Conference. (See Suppliers’ Conference.)
Los Alamos Scientific Laboratory (LASF), 40, 173, 181, 182
safeguards group, 202
Luxembourg, 217

Manhattan Project, 179, 181
mass communications, 118
mass media, 118



material accountancy, 40, 41, 81, 195, 206
and accounting systems, 202-203
Maud Committee, 99
Mexico, 46, 105, 224, 245
Middle East, 49, 75
potential for conflict in, 12
terrorism in, 76
Mitre Corporation, 123
mixed oxide fuel, 23, 40, 261
moderator, 22, 176, 179, 261
molten salt breeder reactor (MSBR), 33, 160, 168, 174
multinational fuel cycle facilities (MFCF), 20, 43, 83-84,
219-220, 232, 262

McMahon, Brien, 4

NASA, 173
Nassau Agreement, 100
National Aeronautics and Space Administration. (Ser NASA,)
National Bureau of Standards, 204
National Resources Defense Council (NRDC), 196, 197
NATO, 63, 64, 68, 99, 100
neptuni urn
NP237, 139, 144
Netherlands, the, 47, 180, 217, 220, 223
neutrons, 22, 262
source of, 141
Nigeria, 224
Nonproliferation Perspective, 59, 89
Non-Proliferation Treaty (NPT), 5, 7, 19, 21, 35, 42, 43-44, 49,
60, 64, 74, 75, 78-79, 89, 105, 106, 109, 144, 145, 164, 194,
206, 212, 218, 219, 220, 223-225, 232, 233
Chinese rejection of, 101
conditions for nuclear exports, 79-80
definition of proliferation, 6
important weaknesses of, 22
penalizing violators of, 82
preferential treatment to signatories, 50, 63, 79
safeguards arrangements of, 213
nonproliferating reactors, 35, 1,73-174
gas core reactor, 173
plasma reactor, 173
North Atlantic Treaty Organization. (See NATO.)
North Korea, 223
North Vietnam, 223
Norway, 220
nuclear blackmail, 123, 124, 133
nuclear extortion, 115, 124
nuclear free zones, 63, 80, 81-82, 232
in Latin America, 105
nuclear hoaxes, 115, 117, 124-125, 126, 146
defined, 124
nuclear industry, 72
international, 8, 43-45
Nuclear Regulatory Commission (NRC), 17, 76, 78, 116, 129,
133, 134, 178, 193, 200, 202, 203, 210, 256
inspectors, 209
safeguards, 38-40, 78, 139, 195-199
Special Safeguards Study, 200, 201
nuclear sabotage, 4, 115-116, 117, 196
nuclear theft. (See theft. )

oil, 59, 237
as an energy source, 238
embargo, 117
global reserves of, 15
prices, 3
U.S. production of, 238
OPEC, 76, 238, 244
Organization for Economic Cooperation and Development
(OECD), 243, 244, 245
Organization of Petroleum Exporting Countries. (See OPEC.)
organized crime, 27, 123-124, 125, 126

Pakistan, 12, 43, 56, 75, 79, 102, 103, 106, 107, 187, 223, 245, 255
as a potential weapon state, 93
Paraguay, 104
peaceful nuclear explosions (PNE), 8, 63, 82, 96, 139, 144, 145,
212
creation of international facility for, 83
environmental hazards of, 96
evaluation of, 79
People’s Republic of China, (See China.)
petroleum. (See oil.)
Philippines, 245
Phillips Petroleum Company, 178
Phrasor Technology, Inc., 181
Plowshare Program, 144, 145
plutonium, 13, 14, 15, 29, 31, 116, 141, 146, 147, 154, 159, 160,
169, 171, 172, 186, 200, 229, 251, 255

denaturing of, 33, 40, 201, 261
pu23s, 139, 144

Pu239, 23, 36, 139, 143, 144, 151, 154, 160, 161, 169, 177, 262
Pu240, 31, 139, 155, 156, 158, 159, 160, 20I, 262
Pu242, 155
reactor grade, 16, 30, 32, 176, 262
weapons grade, 16, 31, 142, 179, 263
plutonium recycle, 12, 16, 26, 28, 29, 31, 50, 62, 69, 70-71, 117,
128, 134, 155, 158, 159, 168, 169, 170, 184, 188, 189, 257, 262
export technology of, 132
impact on civil liberties, 127, 129
risks of, 136
safeguard measures for, 129, 130-131
size of industry, 128-129
Poland, 223
Portugal, 223
pressurized water reactor (PWR), 152, 159, 162
protons, 22, 262

Quemoy and Matsu Crisis, 101

Radiological weapons, 146-147
defined, 146
RAND Corporation, 39, 197
recycling
of resources, 60
reprocessing plants, 23, 35, 36, 38, 42, 43, 211
IAEA safeguarding of, 41-42, 209-211
Republic of China, (See Taiwan. )
research reactor, 35, 175
Rhodesia, 219
Romania, 224

269



SALT negotiations, 79, 82

sanctions, 12, 20-21, 42-43, 66-67, 76, 89, 218-219, 229
nuclear embargoes, 44, 87

Saudi Arabia, 64, 65, 79, 223

“secrecy-denial”, 4

Shared Priority Perspective, 61, 62, 89

Singapore, 245

solar energy, 60, 240
economics of, 15
solar electric, 241

South Africa, 5, 11, 14, 47, 58, 65, 82, 109, 187, 223, 239, 253
as a potential weapons state, 93

South Korea, 19, 46, 56, 58, 65, 68, 75, 239, 245
as a potential weapon state, 93

South Vietnam, 77, 108

Soviet Union. (See U. S. S. R.)

Spain, 70, 223

special nuclear material (SNM), 72, 78, 102, 262
diversion of, 81

spent fuel, 23, 31, 146, 232, 262
reprocessing of, 73, 75
storage of, 31, 74, 152

spiking, 40, 200-201, 263

strontium-90, 146

Suez Crisis, 99, 101

Suppliers’ Agreement, 72, 73, 76

Suppliers’ Conference, 19, 21, 43, 49, 73, 74, 220-223, 225
“Trigger List,” 43, 220, 222

Sweden, 26, 47, 67, 96, 98, 103, 223, 245

Switzerland, 26, 96, 98, 223

synthetic fuels, 240

Taiwan, 21, 46, 56, 58, 65, 75, 82, 103, 108, 110, 245
as a potential weapon state, 93
Taiwan Straits Crisis, 101
terrorism, 77, 84
international, 118
growth of, 118-121
literature on, 126
nuclear, 121-123
political, 130
terrorists, 12, 16, 26-27, 28, 89, 115, 125, 126, 132
ties among groups, 126
Thailand, 144
thallium-208, 160

theft, 4, 15, 30, 31, 36, 37, 45, 59, 81, 89, 116, 117, 124, 185,

188-189, 229, 231, 232, 233
Third World, 59, 60, 65, 69, 84, 94, 95, 98, 101, 102, 103, 117
thorium, 23, 152, 162, 173, 174
cycle reactors, 173
reprocessing, 173

thorium dioxide, 163
The32, 23, 151, 160, 263

Th23s, 23

270

thorium fuel cycle, 33, 160-161, 170, 172

Threshold Test Ban Treaty (TTBT), 145

Treaty of Rome, 217

Treaty of Tlatelolco, 80, 82, 105

Treaty on Underground Explosions for Peaceful Purposes
(PNET), 145

Turkey, 106

United Kingdom. (See Great Britain.)
United Nations, 42, 84
General Assembly, 5, 66, 76, 94, 216
Group of Ten, 64
Secretary General, 79
Security Council, 3, 64, 76, 94, 216
Resolution 225, 64
suspension from, 82
United States
allies of, 4
and its communist adversaries, 4
as a reliable supplier, 46-47, 49, 69, 70, 87, 88, 253, 256
foreign policy, 4
Geological Survey, 239
nuclear exports, 255-257
uranium, 29, 31, 69, 104, 107, 117, 143, 152, 160, 171, 248, 249

reserves of, 46
U232, 33, 141, 16(3, 161, 200

U233, 16, 23, 30, 33, 38, 139, 141, 142, 143, 146, 151, 160, 161,
162, 163, 166, 168, 169, 172, 174, 200, 205, 263
denatured, 78, 261
U234, 209
U235, 16, 23, 30, 31, 38, 39, 141, 142, 143, 151, 152, 154, 155,
161, 162, 163, 172, 181, 183, 200, 208, 209, 263
U238, 23, 33, 143, 151, 152, 154, 158, 159, 161, 166, 169, 172,
263
weapons grade, 35, 179
Urenco, 179, 180, 211
Uruguay, 104
U.S.S.R., 14, 47, 64, 67, 68, 75, 76, 80, 97, 107, 111, 144, 145, 181,
182, 184, 220, 239, 245, 252
as a weapon state, 93
counter to Baruch Plan, 5
decision to acquire nuclear weapons, 98-99

yellowcake, 152, 154
Yugoslavia, 56, 224

Venezuela, 104

Walton, R. B., 204

West Germany, 12, 14, 19, 43, 47, 64, 74, 75, 103, 163, 179, 181,
187, 217, 220, 245, 253

wind power, 60, 241

Wohlstetter, Roberta, 122

World Bank, 64

World War 11, 97, 101

U.S. GOVERNMENT PRINTING OFFICE 1977 0-92-592



