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LLS. practrice for more than three decades has beew ot 1o
anmounce all nuclear tests. While no official reason 15 groen
for this policy, Robert 5. Norrs of the Natural Resources
Defense Council believes the govermment wants to “keep
the pisible level of activiey lower than it is."

Secret tests are mormally very small, some well below a
kiloton, accordimg to Norris. As the sensitronty and sophis.
ncation of semtic equipment increase, however, even these
small tests can be detected, The NEDCs Muclear Weapons
Datsbook project has discovered to date U7 secrer U5
tests, 71 of these [in the period 1963=1978) only récentiv
The new findings were released in Janugry m the project’s
working paper, "Krown L5, Nuclear Tests July 1945 o
31 December 1987." excerpted below (see also page 56).

The new data came from Riley R. Geary, a sessmologist
at the California Institute of Technology. Caltech'’s sesmic
information, says Norris, if second only to that of the U5,
povernmient, whose data are secret. Iromically, many of the
secret tests previously discovered by the Databoolk profect
were deciphered from a government source; the U8 Geolo-
Frcal Survey's monthly journal of seismvic actvire A cortam
number of sources have to report it for it to end up in the
journal,” says Seerris, so the smallest tremors go uwnre-
ported. It was these “umy" disturbances thar Riley unco-
vered i the Caltech data and identified as muclear rests,

Dietecting a muclear test from seismic data i nof that dife
ficadt, Norms savs, “You zero in on the coordinates of the
Mevada Test Site, vou zevo in on the times.” Geary savs most
feses are conducted benvesn & d.mi, and 4 pom, and g 2ers-
wiie disturbance “right on the munute —often at the hour
or balf-bowr—is a dead giveaway” Another gipeaway is an
event’s (ocation within one of the known testing areas ar
the site, which are pimpointed with Caltech seismameters
tocated in Owens Valley and the Mojave Deserr in Califor-
rig, aboue 200 kilometers gwav

Ta these factors, Geary adds observanions abodd the chdgrs
acter of the sersmic waves generated by the event. Amother
distincrive fearure of nwclear explosions that shows up on
sersmograms i the collapse of the test cavity that follows
rFIRNEES OF Even days after the blast. Savs Norris: “If it looks
like ¢ duck and walks like a duck, its probably a duck.”

=The editors

Behind the disclosure
of U.S. secret tests

by Robert 5. Norris, Thomas B. Cuc.;hmn, and
William M. Arkin

T NORMALLY TAKES about a vear to prepare a vertical

shaft tesz. [Underground nuclear tests are conducted ar
the Mevada Test Site (NT5] in two different ways: in vertical
shafts oo west the vield and characenisncs of nuclEar explodne
devices, and in honzonral runnels to rest 3 weapon's effect on
equipment and svstems. | Approximately 12 months before
D-Dray after the design of the device ar weapaon is known,
the diagnostics are reseanched, the informanon for the canis-
ter [or rack| design 15 generared, the geology for the test hole
15 examined, the test locanion ar NTS is selecpd, and the hole
15 drilled. . . . Normally rests below 20 kilotons are detonated
in holes approcamately 1,000 feet deep while ests of 20=150
kilotong use holes from 1,500 to-2,000 feet deep. . . .

At five weeks o D-Day tests are conducred on the finng
system, and riming signals [systems tests) are sent 1o diag-
nostic stations o make sure they are operating, At three
weeks the nuclear device or warhead 15 broughs to the
hole and is placed at the lower end of the long (up 1o 200
feer) cvlindrical caniseer. The canister concains the nuclear
device or warhead, firing components, radiation detecrors,
spectroscopes, electronic nstrumentanion, and relevision .
CameTas. . . .

With two weeks unnl D-Day “stemmung” or backfilling
the hole begins. The purpose of stemming is to prevent the
escape of radioactive marerials into the environment. Em-
placement holes are stemmed with layers of different mare-
nals. The first layer above the rack is magnerite, an iron
oxide marerial which provides shielding for the experiment.
This is followed by alternate lavers of coarse gravel and fine
sand. Two or more epoxy plugs about 10 feer thick are
placed at intervals ro provide gas blocking.

After shot Baneberry (December 18, 1970 vented an
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enormous amount of radioactivity into the armosphere,
new procedures were established in che prepararion of each
iest. The Containment Evaluaron Panel was created ro
48818t . . . in reviewing each upcoming test so that it will
be sansfactonly concained. . . .

When rhe device detonates, it creates a large underground
caviry somenmes hundreds of feer in diamerer, the bottom
of which quickly fills with molten rock, matenals, and
debris, As che heat and pressure subside, marerial begins
to fall imto the cavey, creaning a voud char progressively
works ics way up. [f che void reaches the surface, the over-
lyireg rock collapses under its own weight, producng a lage
subsidence crater. This may ocour minutes, hours, or days
after the explosion. . . . The NTS is pockmarked wich
several hundred crarers of various sizes from 200 o 2,000
feer in diamerter and up to 200 feer deep. Astronauts have
used the rest site for training missions prior to their [oumeys
o the moon,

Tvpes of tests

Weapons developrent tests comprise approximately 75 wo
A0 percent of the nuclear rests conducred each vear. These
tests contribute to the enginesnng of 4 specific new warhesd
for a specific new weapon svstem. . . . [t requires approxi-
mately six nuclear mses to develop a4 new design and oo cer-
tify i for introduction nte the stockpile, . .

If the new concepts are very exotic many more tests might
be needed. The Reagan sdminiscrarion has accoslerated
funding to examine five nudear-driven directed energy
weapon concepts. . .. The head of Theorerical and Compu-
canional Physics ar Los Alamos MNacional Laboratory eso-
mates that it could require 100 to 200 test explosions per
concept to perfect each of these new designs. This extra
S00=1,000 rests would be in addition to exploning other
concepts and having to test them as well, Af current testing
rares, or even accelerated ones, this would rake decades,
and rens of billions of dollars o accomplish. . . .

Production verification tests are underground nuclear
reses of war-reserve warheads selecred from the producnon
line and are usually the first pest in ies actual stockpile con-
figuragion. . . .

A less frequent kind of rest is a stockpile confidence test
of an older warhead rype already in the stockpile to see
if ir seill performs as expected, These rests are very rare.
Snce 1970 onlv erght tests our of almost 300 (3 percent)
have been conducred o correct defects in stockpiled weap-
ons. . . . | here must be some very good reason for a nest
o be conducred of an older warhead, There is no procedure
bv which warheads are randomly removed from che stock-
pile, transported ro Nevada, and exploded. . . . In the pase,
problems. have been idennibied chrough nons=nuclear tests
and inspections and explosive nuclear teses have been con-
ducted o see if they were corrected, but even rhose cases
have been quire rare.

Physics tests are conducred o improve the understanding

of the fundamental phenomena of a nuclear explosion.
Deespite the fact thar over 920 tests have been conducted
and the nanonal laboratories possess the largest computing
faclicies in the country, the warhead designers claim thar
there are still chings which are noe fully understood abour
a nuclear explosion. Therefore some two or three tesrs a
vear |approximately 5 percent) are conducted for chis pur-
pose. These tests are normally of a very small yield |frac-
tions of 1 kiloton—down to 100 tons or below) and are
normally not announced by the Deparrment of Energy. - . .

The purpose of a weapons effects test is o research the
range of nuclear effects — airblast, ground and warer shock,
heat, electromagnenc pulse, neutrons, gamma and Xe-rays—
and appiy that knowledge to milirary syscems. plans, and
policy. More specifically, che weapons effects rest program
assesses the survivability of ULS. mulitary systems in a nu-
clear environment 1nd predices lechalicy levels for deseruc-
rion of enemy forces and equipment. The Defense Muclear
Agency is responsible for research in this area and in recent
vears has conducted two or three tests per year at the NTS.
Orverall 89 weapons effects tesss have besiT conducred ac-
counting for approximately 11 percent of the rotal.

Most modern weapons effects tests are conducted within
a horizontally mined tunnel drilled into Ranier Mesa [ar
the rest site]. These excensive engineering projects take ap-
proximately 18 months to prepare. . . . Within che rest
chambers are placed hundreds of compionents and mate-
rials, from reenery vehicles to communications equipment.
The experiments are mounted at vanous distances, chosen
m expose the equipment to radiation berween half and
twice rheir design limirs. . . . Vanous rapid closure mechan-
isms . . . allow radiation generated by the nuclear device o
reach the test chambers bur prevent the escape of debris and
radioactive gases. . . . [na . .. recent test | Mighty Oak! the
doors malfunctioned, which caused contammation through-
out the tunnel thus ruining much equipment and many ex-
periments. . . .

An average weapons development vernical shaft tess coses
approximarely $20-330 million. Because of the more ex-
tensive runnelling needed for a horizonzal effects test, costs
are higher ranging berween $40 million and $70 million
per test.

Since the Manhatran Project the desigrung of new auclear
weapons has been one of the most important drving forces
for the development of ever more powerful computers. . . .
The higher power of the more recent supercomputers leads
1o more accurate modeling thus reducing che number of
tests (and the cose) necessary ro design a specific warhead.
For example an earlier warhead designed with the Control
Dara Corporaton (CDC) 6600 required 23 field rests,
whereas 3 more recent one designed with the CDC 700
needed onlv six. . . . This rend of reduced numbers of st
per warhead type should be kept in mind in comparing cur-
rent numbers of 1.5, tests with past years, as well as in com-
paring che annual numbers of tests by the Unired Seares and
the Soviet Union. [
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