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WHY EXPERIMENTAL NUCLEAR EXPLOSIONS?

The total number of atmospheric explosions carried out to date by the countrics building
nuclear arscnals is:

195 for the United States.
141 for the USSR,
21 for Great Britain,
4 f{or France,
3 for China.
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France has had to note that the partial disarmament measures taken or contemplated—such
as the signature of the Moscow Treaty—far from limiting the power of the countries equipped with
the greatest means of destruction, have actually solidified their fead.

France has always considered disarmament a basic goal which deserves her greatest efforts.
But, when conditions of a nuclear threat continue to weigh on the world, France must take steps to
frce herself-of that threat. The tests she is conducting are merely one link in her defense program,
and an essential one in view of its state of advancement.

v

The construction of a French deterrent force, which obviously has received Parliamentary
approval, is in no way designed to serve aggressive or expansionist purposes.

All precautions have been taken so that the French tests will in no way affect the health of
the populations close to or far from the test sites and will disturb their normal activities as little as
possible. Compared to the measures taken during the hundreds of tests conducted by other countries,
which have not significantly raised the level of radiation in man’s environment, these precautions
appear especially strict.



THE MAJOR DECISIONS
THAT LED TO THE FRENCH NUCLEAR TESTS

The creation of the French Atomic Energy Commissariat by General de Ganlle's ordinance
of October X, 1945 was the fiest step in the process that was to tead France to the rank of 4 nuciear
power. Subsequently several Governmients of the Fourth Republic, recognizing the importance of
cquipping France with atomic weapons, took some major steps in that direction -in particular. the
decision adopted in principle at the beginning of 1958 by the President of the Council of Ministers,
[-éhix Ganllard, to build and test. a plutonium bomb in 1960,

On July 22,1958 a decision was made to set the first quarter of 1960 as the date for France's
first nuclear test explosion. The explosion actually took place on February 13, 1960 at Reggane in
the Sahara. Two consecutive military appropriations bills, for 1960-64 and 1965-70, were adopted
by Parliument and cnabled France to build the nuclear weapons needed to equip her deterrent force.
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The first gencration of those nuclear weapons is operational and consists of fission bombs
carried by the Mirage 1V, a supersonic bomber (Mach 2.2). These weapons are derived from the
experimental atmospheric devices fired in 1960 and 1961 at Reggane in the Sahara,

The second generation of the weapons, contained in the second appropriations bill, is a ballis-
tic missile: it is designed for the French nuclear submarines and will be armed with a nuclear warheud.

Between these two generations, a medium-yield weapon is planned to maintain the French
deterrent lorce at a evel suflicient to insure the country’s security between the time when the de-
terrent capability of the Mirage 1V aircraft may be reduced and that when the nuclear submarine
becomes operational.

France™s fist program of atmospheric atomic tests was completed on April 25, 1961, Since
that date, wnderground tests exclusively have been conducted at In-Ecker in the Hoggar region of the
Sahara. Through these tests has been gathered the information necessary for continuing the French
nuclear weapons progran.

The intermediate weapons and the second-generation weapon now remain to be built. The
cosresponding studies are very advanced and have to be checked out by testing. The only suitable
place for this testing is the vast maritime expanses of French Polynesia. There, the populated islands
are so dispersed and |‘ht mcteorological conditions are such that nuclear test explosions can be con-
ducted under security conditions satistactory for both the testers and the populithions
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DEFINITION OF THE SECURITY STANDARDS FOR NUCLEAR TESTING

Man’'s environment has always contained natural radioactive substances. FPhey emit ravs
spontancously, and man has no control over them, However, these manurai aohoances bave <ieadily
become less active. and man is now subject to a much lower Tevel of natural cadiation then whew he
first appeared on carth.

Naturid radtoactnaiy B nob peevented man from cvelvng ol e ot e

The discovery of natural radioactivity dates back only three quarters of a century  As man
furthered his knowledge. it became possible for him to change the make-up «f atomic nuclei by
bombarding them with elementary particles, thereby creating artificial radioactive clements. These
clements emit the same rayvs as natural radioactive elements and also become less active with time.
Some of the peaceful purposes that man has discovered for these rays are the use of radioisotopes in
medicine, agronomy and industry and, most importantly, the conversion of atomic cnergy into
~ electrical energy. \V

But since the first atomic bomb was detonated in Hiroshima, the possibility of using radio-
activity for a destructive purpose—through nuclear fission or fusion—has become a fact: five countries
have conducted experimental nuclear explosions in the atmosphere in order to build nucicar weapons.
For 20 years, man has therefore been exposcd to the resultant radioactive tallout all over the
earth’s surface.

Handling atomic energy, whether at auclear installations or during weapons tests, entails
a risk that must be fully known and assessed.

There is now suflicicnt hnowledee of that rek 1o take the precantions essenti
in order 1o safeguard people and prow:ct property wien condacting nuclear tests

In particular, the site for the explosion should be chosen in sparscly populated parts of the
giobe. Comparison of weapons test sites shows that the French nuclear firing grounds, at Reggane in
the Sahara yesterday and in French Polynesia today, fully meet this condition.

The Lessons Learned From the Nuclear Tests
{

The nuclear weapon has some destructive effects that arc similar to those of Garcrat
bombs or artillery shells armed with chemical explosives., such a< blost and hrat eflece B
also gives off a nuclear ray that is mitially destructive although miated in e
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immediate Effects

An experimental nuclear explosion, like all nuclear explosions, produces immediate effects
that are limited m spacce or time.

The inhabitants of the Japanese citics of Hiroshima and Nagasaki expesienced direct
cficcts from atomie bombs. Using the observations made in those two cities, the cstent of the
area exposed to the effects of the nuclear explosion has been pippomtcd 1t has bren found tind no
inhabitant of Hiroshima living more than 1.8 miles from the point ol explovon wi. exposed 1o the
immediate etfects of the bomb.

Delayed Effects

Nuclear tests also produce radioactive fallout, which is usually divided into local, distant
and global fallout that is spread over a long period of time.

Local fallout is made up of activated hcavy debris and fragments of earth torn from the
soil at the time of the explosion that fall back by the force of gravity. These materials reach the
earth’s surface in a few hours and scatter over a distance that varies with the explosion’s yield.
They can drift from 60 to 250 miles with the direction of the wind and about 30 miles perpen-
dicular 10 the wind. They contain a high proportion of short-lived radioactive products.

Distant fallout is composcd of finer particles projected into the lower layers of the atmos-
phere—up to 7 miles on the average or in the troposphere—and is carried around the carth by the
prevailing winds. These fine particles fall slowly, often dropping to the surface in atinospheric
precipitation, and scatter in a wide latitudinal band centered approximately on the proving grounds.

Global fallout comes from very fine particles carried into the stratosphere (above 7 miles)
on which gravity has a very slight cflect. ‘These particles, exposed to the movements of stratospheric
winds, have great difticulty crossing back through the tropopause—a layer between the stratosphere
and the troposphere—and take several ycars to fall to the earth’s surface. By that time, the short-
lived products that these particles contain have all disappeared, and the level of radioactivity due
to the remaining products is insignificant.

Local fallout aione is therefore dangerous.
1t affects only the testers and the zone located in immediate proximity to the firing grounds.
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A total of 141 atmospheric nucicar explosions has been conducted in the USSR,
most of them at the Semipalatinsk tests site. There are 1,216,000 people living within
a radius of 310 miles of that site and 4,195,000 pcople within u radius of 620 miles
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( ‘The Americans have conducted 91 atmospheric nuclear explosions at the Nevada
i firing grounds. 'That tests center is located 75 miles from the city of Fas Vepas and
i 250 miies from the Los Angeles area, which has more than 4 mithon inhabitans,

There are 4 885,000 people living within a radius of 310 miles of the hrng zone
and 7,177,000 people within a radius of 620 milcs.
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France's first testing grovnds, at Reggane, was sitoaded quite Tar from inhahitcd
arcas. Only 62,000 people hived within a radius of 310 yules of the hring poants,
and 385,000 people within o 620-mile radius.

R SR 2 e itk h s g B Yo i M 0 SO B S WAL A R i R« I ot N Al KN Pt O e, £ LSRG OGN A

Palermo
4
. ) Algiers - Tunis
_ g 'Y
' Tangiers Gibraltar  Oran Constantine
Lo . ® Sidi Bel Abbes
o Ve Rébat Fez 'r.| ‘ |
e A Casablanca 2 emeen Gabes K ;
: Triooli
® Touggourt lpo“
) Béch Ouargla @
Marrakech @ Colomb-Béchar ® Hassi-Messaoud
Agadir § §
. ™
‘ . Beni-Abbés e El Goléa ® Ghadamés
: -2 Mni Timimoune ,
o J Fort Flatters
. . . .
Los Palmas ® Tindout Adrar e In-Salah ® Edjeleh
Reggane o i
Murzuk o
Bir Oum Greine D
° .
Djanet o
- Fort Gouraud
e
. °
Teoudenni o Bidon 5 ® Fort Laperrine
Djado
'Y
- Araouane r
. .
) ) " Oualata L
°
°
Timbuktu e .
Gao
Niamey
Bamako *
P Kano
Radius= 930 mi- h



HICI-\l‘

.

i

LASL-AL

[

Aty

Me

Midway Is.

_5. .4 Mariena ts,
R R S

i{ PHILIPPINES « . . =

. o
i~

Johnston .

-Caroline Is.

T Gilbert Is.
' ) Phoenix Is.
: '-\;aNew lreland .

ﬁ*‘r*ﬁp %"&5

Solomon |s.

N . Tokelau !s.
Ty . . -
o~ Ellsge Is.
~o .
Samoa ts,
bl 3

A o

New Hebrides Fijits. .1

€ Y ' Cook Is.

\ =Tonga Is.

New Caledonia
4,200 ™

. ’ {
Kermadec Is. 'l-bg

3

3 AV T t,.
TR Maralinga- ™
o IR North Island ™,
- 1 )
it LT ONEW
. South Istand | .<'ZEALAND  *Chatham Is.
Taer S
Tasmania ") oo



At the Pacific firing grounds - the Eniwetok arca
(Eniwetok and Bikini) and Johnston Island -the
Auncricans carried out 95 atnospheric nuclear
explosions, 37 of which reached or exceeded
the mcgaton range.
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Great Boam also conducted atmospheric ex -
MURURDA plosions m the Pacific, in the arca of Christmas
Gambier Is, : Island; of that country’s nine experimental
firings, seven were in the megaton range.
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What Precavtions Can Be Token Against Local Fallout?

The arca affected by local fallout can be determined in advance on the basis of the vield of
the experimental device tested. the type of firing (ground or water surface atmospherne, underwater)
and the wind system in the firing zonc, The method used 1o delincate thic neiis based on observa-
tions from the Ivench or forcign test firings.

For example, the zone contaminated by local fallout from the explosion on February 13,
1960 at Reggane affected an clliptical area 95 miles Jong and 9 miles wide, outade of winch the
radiation was under Q.00 rem, hour.® Three weeks later, the zone contamnuted a3 the some rate of
cxposure. making allowance for the decrease in radioactivity. was only 12 nudeclony by -4 mskos wade,
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The firing zone at the Hammadia installations was not evacuated at the time of detonation. P
It was located only nine miles northeast of the firing point. :
A {
The experience gained makes it possible 10 assert thai
the risks are thorouybiy known and that it is therefore © o v oad thens

*Rem-—The rem (roentgen equivalent man) measures the amount of radiation ting provuces biedoscal
effects in man.



Calculation of Radiation Safety Margins

T he pumerous nuclear tests conducted
have nuade 1t possible to define unanimously recopnized security stindards,

Atmospheric nuclear explosions, like underground nuclear expiosions that arc nnt entirely
contained, actually release numerous fission products into the atmosphere that can be harmful 1o the
human body. These products emit rays or particles which, by rcleasing their encrgy in living tissues,
can cause changes in their structure or organic disturbances.

The human body fights all types of aggression against it by its spontaneous regencrative
capacity. Thus it struggics against strong sudden radiation or weak continual radiation.

The many research projects carried out the world over have made it possible to evaluate
quantitatively the risk resulting from radiation.

The effect of radiation depends on the length of exposure and the intensity. If strong
radiation is expcrienced for a few hours over the entire human body:

: "® A dose of 25 rems causes no apparent eifect.
' ® A dose of 75 rems marks the appcarance of the first organic signs, cspcc:ally
changes in blood composition accompanied by fatigue and nausea.
o A dose of 200 rems marks the beginning of the acute radiation syndromc
* A dose of 400 rems is the avcrage lcthal dose for man. v

The global natural radioactivity to whlch man is cxposed ran;_.,es from 0.2 rcm/ycar
on the average in chalky soil regions to several rems/year in especially fadioactive -
regions of the globe, and the hcalth of thc inhabitants normally lnvmg therc has never
been altered. : - : -, :

Rays from artificial radnoacuvny originate mamly from medncal radnatlon (from 0.05
10 0.02 rem/year).

‘

World-scale fallout produced by all the nuclear tests conducted since 1945 (more
than 500 experiments) stands at an dverage level of less than 0.01 rem/ ycar

The level of radioactivity due to thr»c tests is equal to that experienced by an indi-
vidual who had been living on the coast and moved for one year to an altitude of 1,500
feet. (Increase in radioactivity as a result of cosmic rays alone which nises 50% with
a change of 3,000 feet in altitude.)-
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International radivlogical protection conunissions are brinpmyp wecther specialists from all
countries These commissions have diawn up peconunendations agmcd st proteesing apanet harmtul
radioactivity. From therr work, vadiation stndards have heen setl the cllectiveness of whi b has
been amply demonstrated.

The radiation standards are, pencrally speaking, ~et at levels well below the threshold
doses necessiry before physical Ulects are felt, they are measured in millscsvs The stnct standards
adopted to protect populations also apply to atomic energy workers

However, because young people (children and adolescents) are more sensitive 1o vadiation
than adults, and pregnant womien may be less resistant (o radimtion, the amonnts of radiabion adogpted
for the population arc well below those set foc atomic workers.

Although knowledpe of the effects of radiation i< recent,
it is possible o set wmversally recopnized stimdinds below wineh there s no ris

In accordance with the recommendations of the international radiological protection com-
missions, the radiation rate from sources other than natural radioactive substances should not exceed
0.5 rem. year for the population or 5 rems/year for specialized workers.

The special commission responsible for studying security problems connected with the
French nuclear tests has therefore adopted the maximum rate admissible in the arca aflected by
these tests; this rate is 0.5 rem/year, or approximately the average rate of natural radiouctivity in
granite soil.

This means that an explosive nuclear test is prohibited
if there is i risk of reaching stdose of 0.5 rem in an inkabited place.

S



THE PRECAUTIONARY MEASURES TAKEN
FOR THE TESTS IN FRENCH POLYNESIA

Among the numerous precautim;s taken before conducting a nuclear test, studies are ob-
viously made of local weather conditions, particularly of the prevailing and occasional winds at
dificrent altitudes. With this information the testers can predict the radioactive cloud movement
and determine the perimeter of the local faliout, outside of which no radiation above the threshold
uf tolerance can be produced.

Several studies had previously been made on the wind system in Polynesia, but it was <till
necessary io substantiate their findings and clarify certain special points on which the data was in-
adequate. The information needed was collected over a threc-year period by a network of about
15 meteorological wind and temperature observation stations.

These stations’ observations, combined with those of French mihtary ships and aircraft.
made it possible to gain actual experience with the weather conditions prevailing in the Southeast
Pacific. It has been established that there is a stable west wind at a high altitude, and that any dis-
turbances can be predicted for a great part of the year.

By knowing the meteorological factors, it is possiblc to define the zone of fallout and, taking
into account the yield and altitude of the firing, to assess the amount of contamination with suf-
ficient accuracy.

{

The order to fire will be given only it
the predicted fllout zone comncides with amnhabied ples o
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The prevailing winds in and around the Pacific ‘Tests Center will normally carry the
. local fallout into a sector located between the northeast and east, toward the unin-

habited atoils in the Acteon group.

The Gambicr Islands—Mangareva with only 400 inhabitants 265 miles east-southeast

of the firing point and Turcia with 80 inhabitants 80 mifes north-northeast of the

firing point --arc-outside the predicted sector of local or distant fallout.
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At the time of the nuclear fests, the testers must be responsible for the protection and sur-
‘veillance of the human bemngs in the zones directly concerned  “They must determine precisely the
risc in the radioactivity level in as rge a zone as possible aronnd the pemt of cxplosion <o that all
precautionary measures that might prove necessary can be taben o tnoe

For the projected French nuclear tests in the Pacific, two techmical sersices are mchiree of
French Polynesia: the Jomt Radsological Security Service (SNISIO) and the 1o Hu-l« eal ¢ ontiol
Service (SMCB).

The Joint Radiological Sceurity Service (SMSR), which cimplovs spocialigs from the Armed
Forces and the Atomic oergy Commssaniat, as responsible lor two series of operations

e Fallou{ location through a fixed network of 22 automatic measmement stations now
spread throughout the French Polynesian atolls: at the firing time, this nctwork will be supplemented,
depending on how the fallout develops, by dropping buoys equipped with radio tansmitters that will
furnish precise indications on the levels of radioactivity from their drop points.

e Broader control of radioactivity through a network of 17 radiological controi posts that
continuously measure the radioactivity in the atmosphere, rainwater and secawater; this network will
be supplemented at the firing time by detection devices onboard French merchant marine ships.

The Joint Biological Control Service (SMCB) is specifically responsible for living creatures -
other than man. who comes under the control of the SMSR und the Armed Forces Health Scrvice
—and for inspecting foodstuffs and drinking water.

Among the foodstuffs inspected by this service, very special attention is given to fish. In-
tensive marine ccology studies have been conducted in the Polynesian area hy {cams from ORSTOM
(Office of Overseas Scientific and Technical Rescarch) and the French Muscum of Natural History.
These studies confirm the findings of similar projects carried out in France: because radioactivity s
diluted considerably in scawater, it is pructically impossible for the food chain of the inhaiited
islands to be contaminated by fish. Special supervisory micasures will be taken during the firings by
systematic inspection of fishing banks and examination of fish sold on focal markets.

- The Sccdrity conditions to be set up for both the testers and the populations located
- . in the regions outside the firing grounds have been studied and submitted for Gov-
“ernment dOCISIOD by a Consultatwe Committee on Site Security.

- That Commmce, presnded over by Prancns Perrin, Head of the Atomic !:ncrgy Com-
" missariat, is formed of persons emincntly well-versed in the matters at hand, such as
doctors, meteorologists and atomic scientists.
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