Triest, ITALY - October 2008
GiuseppeNACCI (M.D.)

Specialized in Nuclear Medicine
The Threat of nuclear power station of Krsko

Fallout caused by an accident at a nuclear poweration of Krsko
(Slovenia)

Introducing a new colorimetric scale
(BLACK, GREY, RED, ORANGE, YELLOW and WHITE Zones )
to evaluate the effects of radioactive Fallout onidlian populations



Summary

Krsko: nuclear risks at a distance of 130 km from Tieste (Italy). The
entire region of Friuli-Venezia Giulia could be comaminated within 3
hours...

A study conducted 20 years ago estimated the amouoit damage that Trieste and Friuli-
Venezia Giulia would suffer in the case of an accaht at the reactor and a leakage of
radioactive materials

What would happen if the false alarm 8f3une 2008 were a concrete risk?

With a weak wind of 6 km/h coming from the easa)yitwould not be reached by a Fallout from
Krsko, besides a weak temporary radioactivity kn@asnwhite Fallout (0.1 RAD/h), which is not

shown on the slides to improve readability (FigeH&).
http://www.ecceterra.org/img/nacci.krsko.fig.6ddats.wind.6kmh_dic08.jpg
http://www.ecceterra.org/img/nacci.fallout.ventaiblora_ago08.jpg

But a steady wind of 15 km/h coming from the eastil suffice to let radioactive contamination
affect the whole area from Trieste up to Tarvisgaching almost Tolmezzo, thus contaminating the
greater part of the Friuli-Venezia Giulia within1® hours — Udine included. This scenario would
correspond to a Yellow Fallout (0.5 RAD/h), as Kisk located only 130 km from the Italian
border as the crow flies (Figure 6-B). During tb#dwing four days the radiation dose absorbed by

an individual would range from 10 to 50 RAD, abbatf of which during the first day.
http://www.ecceterra.org/img/nacci.krsko.fig.6bidaits.wind.15kmh_dic08.jpg
http://www.ecceterra.org/img/nacci.fallout.ventdkfrbora ago08.jpg

With a steady wind of 30 km/h, radioactive contaation would affect the entire region of Friuli-
Venezia Giulia and a small part of Veneto (Trevasal Venice), showing a level of contamination
again corresponding to a Yellow Fallout (0.5 RAD&Ncept for Trieste which would have a higher

level of radioactivity, i.e. an Orange Fallout (AB/h) (Figure 6-C).
http://www.ecceterra.org/img/nacci.krsko.fig.6ddaits.wind.30kmh_dic08.jpg
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With a steady wind of 50 km/h coming from the eeatioactive contamination would again affect
the whole area from Trieste up to Tarvisio, exahgdiolmezzo but contaminating more than half
of the region within 4 hours, Udine included. Theenario would correspond to an Orange Fallout
(1 RAD/h) (Figure 6-D). In this area, during theddys following the accident the radiation dose
absorbed by an individual would range from 20 t0@ RAD, about half of which during the first
day. The contamination area, called Yellow Zoneuloextend as far as Bologna, where the
radiation dose absorbed by an individual would atsme from 10 to 50 RAD, about half of which

during the first day.
http://www.ecceterra.org/img/nacci.krsko.fig.6ddaits.wind.50kmh_dic08.jpg
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With a steady wind of 70 km/h coming from the eaatlioactive contamination from Orange
Fallout (1 RAD/h) would affect almost the entiregien of Friuli-Venezia Giulia, except for
Pordenone and the Veneto region, where there wuaeild Yellow Fallout (0.5 RAD/h) within the



first 12 hours following the accident, togethertwa wide part of Emilia Romagna and Trentino-
Alto Adige (Figure 6-E).

http://www.ecceterra.org/img/nacci.krsko.fig.6ddats.wind.70kmh_dic08.jpg
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With a steady wind of 100 km/h coming from the ed#is¢ Orange Fallout Zone would include
Pordenone, Treviso and Venice, while the YellowldtdlZone would affect even greater areas of

Emilia Romagna and Trentino-Alto Adige regions (kg 6-F).
http://www.ecceterra.org/img/nacci.krsko.fig.6flfalts.wind.100kmh_dic08.jpg
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In the southern part of Austria (Klagenfurt, Grawjth winds coming from the south and faster
than 70 km/h, there would mostly be a contaminafrom Red Fallout, i.e. with radiation doses
absorbed by the population during the first fouysdaanging from 100 to 500 RAD.

Slovenia and Croatia — instead — would be affebiegevere consequences caused by Black Fallout
and Grey Fallout. The former would cause levelsarftamination for each inhabitant ranging from
1,000 to 5,000 RAD within the first four days, haffwhich absorbed during the first day; the latter
would instead cause lower but still lethal levelsradioactivity, with doses ranging from 200 to
1,000 RAD in the first four days.

Fortunately, in Krsko there was only a leak of wéitem the cooling plant inside the reactor, which

did not cause any radioactive leakage in the enment. That is why the emergency was called
off: thanks to the timeliness of the turn-off prdaee the nuclear power plant was safe again within
a few hours. In short, there were no risks forgbeulation. But the episode revives the fear of a
new Chernobyl, close to Croatian, Hungarian andarsborders.

Such an assumption was made about twenty yearbyagoe author of this paper, when he was a
young student of medicine, after three years from disaster occurred in the Soviet Union. The
title of the study waKrsko: nuclear radiations and civil protection imi@ste.

He explained in the studyet us suppose that the most serious accidentdbald happen in a
water reactor — i.e. the total leak of the liquided to cool the uranium core — occurred at the
nuclear power station in Krsko. In this unlucky €ashe core would get overheated, molten
materials would enter into contact with turbine efand transform it into steam. This would cause
the opening of the control container and consedyeht leakage of radioactive materials. Let us
also suppose that a third of all radioactive copgsent in the reactor were released into the air
because of this explosion.

According to studies dating back more than 8 y¢&f% in this kind of accident the radioactivity of
leaked material would be about 1.5 billion curiedathe radioactive cloud — with a wind of 24 km/h
— would have an extent of tough contamination (Blgallout) over a radius of 68 km from the
Krsko nuclear power station. At this point it issgible to evaluate the different levels of
radioactive contamination that would affect Trieated the Friuli-Venezia Giulia region...”

However, medical consequences should also be ahiysietail.
There are two types of radiations: alpha or bathations — which are dangerous only if radioativ

cores producing them are inhaled or absorbed bgsf@md water — and gamma radiations, which
are emitted by radioactive cores and do not neée tmbsorbed by the body to kill.



Furthermore, the author notedlhe dose of gamma radiations that can affect anviddal is
expressed in REM, a unit of measurement that canobsidered equivalent to RAD.

Gamma radiations of 500 RAD — if absorbed in fewsda would also cause the death due to
damaged bone marrow in half the population withim@nth, because of the destruction of white
blood corpuscles and platelets; gamma radiationd06f RAD would lead to the death of only a
tenth of exposed individuals but all surviving pkeopould no longer conceive children (permanent
sterility).

As regards the possibility of falling ill with cagrcduring the following years the author warned —
nobody could exclude it.

In the Yellow Zone, during the 4 days following thecident, the radiation dose absorbed by an
individual would range from 10 to 50 RAD, aboutfralwhich during the first day.
Other about 50-70 RAD during the following 30 days.

In the Orange Zone, during the 4 days following #lceident, the radiation dose absorbed by an
individual would range from 20 to 100 RAD, aboultftod which during the first day.
Other about 100-150 RAD during the following 30 slay

In the Red Zone, during the 4 days following thei@dent, the radiation dose absorbed by the
individual would range from 100 to 500 RAD, aboatftof which during the first day.
Other about 500-700 RAD during the following month.

In the Grey Zone, during the 4 days following tlezident, the radiation dose absorbed by an
individual would range from 200 to 1,000 RAD, abbatf of which during the first day.

In the Black Zone, during the 4 days following thecident, the radiation dose absorbed by an
individual would range from 1,000 to 5,000 RAD, abbalf of which during the first day.

The outlook is not reassuring — and it was alreagyposed twenty years ago.

Nowadays the paper — which was presented for tsetfime at the Circolo Ufficiali di Presidio
(Garrison Officers’ Club) in Trieste, - in $7January 1989 — is again alarmingly topical, given
recent news alleging that the Krsko nuclear povaties was built next to a dangerous seismic
fault. It cannot be excluded that a new earthquakeh as those which razed Ljubljana to the
ground in 1511 and 1895, would damage the badeeafiiclear power station and lead to a leak of
its cooling water.



The Fallout

The Fallout is characterized by radioactive dudiinfa to earth after a severe accident in a
nuclear power station, as happened in ChernobyE (Bkd part), or after the nuclear explosion of
an atomic bomb on the ground (SEE fourth part).

Fallouts from nuclear power plant have instead reggular development because of continuous
changes of winds which cause a radioactive “fampstia Fallout, according to a theoretic model

using concentric circles (see Figure 6-A, B, CEDF “Krsko”).
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Fallouts from nuclear explosion have a “cigar’-typegress (see Nomogram of Figure 1 and the
isodose curves in Figure 7), the extension of whiepends on the explosive power of the bomb
and the speed of the wind.

http://www.ecceterra.org/img/nacci.krsko.fig.1.namam_dic08.jpg
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The effects of Fallout on man can be summarizes >

1) acute ray syndromealeath within a few weeks or even days; from aicdl point of view the
white blood cells, the red blood cells and thegd&ds in the bone marrow may stop producing
completely (Bone Marrow Deatl); the gastro-intestinal system is seriously daethg
(“Intestine Deatl). In these two cases death occurs within a fewksebecause of infection or
hemorrhages. In the case of even higher dosesdadti@, death occurs within a few days
through theé'Collapse of the Central Nervous System

2) Delayed ray syndromedeath occurs within 6-8 months, because of seridamage to the
respiratory system.

3) Leukemia or cancerdeath occurs over the succeeding years amonghaparcentage of the
Survivors.

4) Genetic mutationghere is a high rate of miscarriages and deforbadiies.
The amount of radiation absorbed because of loabbif, expressed in REM or centi-Sievert

(1 REM = 1 centi-Sievert) and referring to a certperiod of time in which the civil population is
exposed to this Fallout, is thought to be very hglar the nuclear power station (atomic reactor)



and less and less as you move away from the cigravthe nuclear power station (atomic reactor)
occurred 3 °9. This Fallout is thought to be extensive wherré¢he an strong winds "

This research has been so divided:

1)
2)

3)

4)

5)
6)
7

8)

Units of radiation measurement: Roentgen, RAD, REMyert, Gray, Curie and Becquerel.
The biological effects of the different amountsadiation absorbed, expressed in REM.

The different levels of radioactive contaminatidassified on the proposal of the Author, that is:
the Black Zone (the most contaminated area) thg @oee, the Red Zone, the Orange Zone, the
Yellow Zone and the White Zone (the least contateithaarea). Examples of contamination
following nuclear accident of atomic reactor of mywstation of Krsko (Slovenia) and with
different wind speeds, with practical explanationghe use of a Nomogram to predict Fallout.

The different levels of radioactive contaminatidassified on the proposal of the Author, that is:
the Black Zone (the most contaminated area) thg @oee, the Red Zone, the Orange Zone, the
Yellow Zone and the White Zone (the least contateithaarea). Examples of contamination
following nuclear explosions of atomic bomb (offdient power) in Italian city of Milano, with
equal wind speeds, with practical explanationshenuse of a Nomogram to predict Fallout.
Residual radioactivity from Caesium 137, Stronti@@) lodine 131, Plutonium and Uranium.
Fallout caused by an accident at a nuclear powaépat the disaster of Chernobyl.

The Testament of Chernobyl.

From the atomic Bomb to genetic Bomb: the Threaehetically Modified Organism.



FIRST PART

Units of radiation measurement:
Roentgen, RAD, REM, Sievert, Gray, Curie and Becquel.

The ionizing radiation emitted by Fallout is of t@mma, beta and alpha typ&&{)

Gamma radiation rays are the most dangerous ddiatle they have a range of about 40 meters and
are only partly stopped by concrete, lead, brieksth or water. Local Fallout is rich in these rays
Beta radiation rays are much less dangerous, siiegehave a range of only a few centimeters, and
can be completely stopped by clothes and skin. Adffiation rays have a range of less than a
centimeter and can be completely stopped in theBaith beta and alpha rays are therefore only
dangerous if they come from radioactive substatefesn the skin (skin ulcers, phalanx loss. skin
cancer {"?*?{, or breathed in through the lungs such as UrardnmhPlutonium (radiation-induced
pneumonia, lung cancet§’?}, or swallowed in water or food, such as Stronti@én(cancers'[>
8212527y Some of these, like lodine131, can easily aadate in elective organs, for example the
thyroid gland, with the risk of radiation-inducedntors, particularly in children, as has been
painfully demonstrated at Chernobyi’ 3. For the purposes described in this chapter (Acut
Radiation Syndrome, Delayed Radiation Syndromeggemutations, and cancer and leukemia
caused only by the gamma rays of the Fallout) betla and alpha radiations have been taken into
account, for the risk of breathed in through theglUranium or Plutonium), and contaminated
food, where Strontium 90 has been taken into cenatbn.

Thus gamma radiations are the most important, Usecéhey are fatal within the first few
hours, the first few days and the first few week®oal Fallout on an un-protected population, that
is, one without a nuclear Fallout shelts?{9.

For beta and gamma rays, different units of measen¢ such as Roentgen, RAD, REM,
Sievert and Gray can be considered as equivalattjg: 1 Roentgen = 1 RAD = 1 REM = 1 centi-
Gray=1 centi-Sievert.

On the other hand to measure alpha rays this adttos in the following way: 1 Roentgen = 1
RAD = 1 centi-Gray = 10 REM = 10 centi-Sievert. Telogical importance of alpha radiation can
be considered important for Plutonium 238, Plutom2B89, Plutonium 240, Uranium 234, Uranium
235, Uranium 238, and for Polonium 210, respeaamma radiation from local Fallout, and also
beta radiations from Strontium 90 and lodine 1'3%'{?}



Measuring Instruments®*

Instruments to measure Fallout in the air are catdd in Roentgen/hour, or in milli-
Roentgen/hour, (one thousandth of a Roentgen).

Practically speaking this dose of radiation preserthe air, in Fallout in the deposition phase,
hundreds of kilometers downwind from the pointtu £xplosion, corresponds to the dose absorbed
by general material (walls, houses, clothes...pressed in RAD (Radiation Absorbed Dose) and
characterized by a certain intensity of absorptubich can be predictably estimated within a certain
period of time, which is generally one hour: RADdho

Other units of measurement are: milli-RAD/hour damousandth of a RAD); Gray/hour or
centi-Gray/hour (one hundredth of a Gray) or ndhay/hour (one thousandth of a Gray) or micro-
Gray/hour (one millionth of a Gray) where 1 GragG0 RAD.

The absorption on the part of a living being neadsirther calculation (not covered in this
article), the calculation is reached like this: RBbur, or milli-REM/hour (one thousandth of a
REM) or Sievert/hour or centi-Sievert/hour (one thidth of a Sievert) or milli-Sievert/hour (one
thousandth of a Sievert) or micro-Sievert/hour (om#ionth of a Sievert) where 1 Sievert= 100
REM. Roentgen, RAD, REM, centi-Gray and centi-Sieage not in fact so equal, but to simplify
the calculations, in the light of local Fallout finoan atomic explosion, the units of measurement
indicated here must be considered equal, in omemuplify and speed up the evaluation of Fallout
on a vast extent of built-up and/or rural land.

Even if they are different, the units of measureinkke Roentgen, RAD, REM, centi-Sievert
or centi-Gray, must be considered equivalent,ihatjual to the same unit of measurement, because
only gamma and beta radiations are considered.

1 Roentgen =1 RAD = 1 REM =1 centi-Gray = 1 c&iavert

We must also take into consideration the fact thegénti-Gray is 1 hundredth of a Gray, just as
1 centi-Sievert is 1 hundredth of a Sievert, simo@adays the frequent use of sub-units which differ
in scale, such as for example values expressedray G milli-Gray, in Sievert or milli-Sievert
(units of measurement frequently used nowadayg&}¥ nisaking the calculations of the biological
effects of local Fallout wrong, unless careful atien is paid to the sub-unit of measurement (eenti
milli-, micro-...) Therefore in this study we shalily use REM (or RAD) with 1 REM (or 1 RAD) =
1 Roentgen = 1 centi-Gray = 1 centi-Sievert.

In radio communications to the civilian population for those civilians who are part of the
Civil Defense Corps, according to the Author, ipreferable to use RAD, since it is the easiest uni
of measurement to remember (a practical, mnemoajcaf remembering RADiation).

Furthermore, since in the most acute period - itisé eventeen days - the intensity of radiation
is in the region of few tens or hundreds of RADMahis unit of measurement is once again
considered preferable, even with its variants (Rgemor REM), but keeping it distinct from Gray
or Sievert which are much bigger units of measurgntbat is 1 Gray = 100 RAD, 1 Sievert = 100
REM, and are more complicated to manage in whatldvpuedictably be an already chaotic
situation.



Table 1 — Doses allowed in the bone marrow anchlalbses (Bone Marrow Death), in REM, respectival% of
cases, 50% of cases, 100% of cases (with no metieapy). Doses lethal in 50% of radiation casesshown in bold
(for practical/mnemonic use). Author’s estimatesdzhon different sources (SEE text).

Parameters Max dose Lethal dog&46 of Lethal dose in 5% Lethasélin 100%
absorbable cahssto Bone of cases due to Bone casés due to Bone
without danger  Marrowdh Marrow Death Marrow Death

REM/day 100(*) 210 ( 230-258) 580 ()

REM/week 150 (*) 259 ( 450)( 1,00@)

REM/month 200 (*) 350 (°) 609)( 1,500

(*): dose effects substantially equivalent in tlikéedent sources

(M): lethal dose in 5% of cases, of which less tharREM on the first day, absorbed over one weelmeastd by the
Author according to a chrono-biodosymmetrical chtian 2>, based on the dose in 5%, according to equivalatat
from different sources, equal to 210 REM.

(°): lethal dose in 5% of cases, of which less tR&rREM on the first day, absorbed over one moestimated by the
Author according to a chrono-biodosymmetrical chtian F**9, based on the dose in 5%, according to equivalatat
from different sources, equal to 210 REM.

(#): We assume that the effect of a dose of radiatibsorbed in less than an hour is equivalent tosttrae dose
absorbed in a day. In reality, there should beghtstifference, which can be estimated accordmghe Author as a
lethal dose 50% equal to 230 REM if absorbed ia than an hour, and a lethal dose 50% equal tdrE3 if absorbed
over 24 hours; the instantaneous lethal dose abddrbone minute (230 REM) was calculated for thpybations of
Hiroshima and Nagasaki by Japanese authors andeperted by UNSCEARY %9.

(#): lethal dose in 50% of cases, of which less tha® REM on the first day, absorbed over one westimated by the
Author according to a chrono-biodosymmetricdr’f], based on the instantaneous lethal dose of onaten{230 REM)
calculated for the populations of Hiroshima and &&aki [ %9

(v): lethal dose in 50% of cases, of which less B@&MREM on the first day, absorbed over one morgtimnated by the
Author according to a chrono-biodosymmetrical’f] based on the instantaneous lethal dose of onateni@30 REM)
calculated for the populations of Hiroshima and &&aki f* 9.

(): lethal dose in 100% of cases based on thaimaheous lethal dose of one minute (230 REM) Gatled for the
populations of Hiroshima and Nagasaki {9

(#): lethal dose in 100% of cases, absorbed over week, estimated by the Author according to a chrono

biodosymmetrical¥33, based on the instantaneous lethal dose of onaten{230 REM) calculated for the populations
of Hiroshima and Nagasak?} *9.
(e):lethal dose in 100% of cases, absorbed over oonathm estimated by the Author according to a chrono
biodosymmetrical 33, based on the instantaneous lethal dose of onate{230 REM) calculated for the populations
of Hiroshima and Nagasali'[*9.

Table prepared by the Author based on data pafignted in literature (SEE text)




Radiation Intensity*> %% %33

To measure the time needed to absorb a certainrgneduadiation requires an understanding
of the intensity of the radiation: 250 REM absorheithin a few minutes are lethal (Table 1),
because they are very intensive; on the contra@yRBEM absorbed over a period of 50 years have
an almost negligible biological effect (very ligt#tdiation), because over a period of 50 years the
human body can repair a lot of the biological dagmdadus it is also very important to indicate the
period of time in which people are exposed to gageamount of radiation, (hours, days, weeks or
months).

In general the units of measurement evaluate tkesdimeasured in the air over a period of an
hour, since the measuring instruments (Geiger) gameerally calibrated for Roentgen/hour and
practically speaking 11 Roentgen/hour of Fallougasured one meter from ground level, can be
considered as 1 REM/hour absorbed by a man starfdmgpproximate correlation, but actually
very practical and useful).

Therefore: 1 REM/hour = 1 Roentgen/hour = 1 RADfeul centi-Gray/hour = 1 centi-
Sievert/hour.

Otherwise it must be stressed, as it has in some phthis study, that absorption can happen
over one day, one week, or 17 days, or a montmanah an hour.

A good example of the importance of the intensityhe dose absorbed, expressed, that is, in
REM/day or REM/week or REM/month, and not just iIBNR can be easily understood, taking into
consideration 'Death from bone marrow diseasetiai the cases of those exposed to Acute Ray
Syndrome: these values are the most important tfiegde considered in Table 1, and they are those
which must always be remembered:

- 50% lethal dose for a dose absorbed in lessaharday = 230-250 REM{°31.
- 50% lethal dose for a dose absorbed in a weeBO=REM (Author’s estimate’)).
- 50% lethal dose for a dose absorbed in a moBBO=REM (Author’s estimatée').

In comparison, the natural or background radia(BKG) actually present in the world, is
about 135 milli-RAD/year, comparable that is to &Omilli-RAD/hour [’]. From the personal
monitoring made by the Author, in the North of f&lKG is still lower, about 0.008 milli-Rad/hour.
As a further example; a standard chest X-ray méamgpatient absorbs about 2 milli-REM to the
lungs f9; on the other hand a CAT to the head means ttieria@bsorbs about 4 REM in the brain

[*]



Other units of measurement ™)

Both Curie and Becquerel are units of measuremdnthwindicate the concentration of
radioactive isotopes at ground level, for exampl€urie = 3.7x1¥ Becquerel.
1 Becquerel = 27 x 1 Curie

Then, 1.000 Becquerel = 1 kilo-Becquerel (= 0,0@th@rford = 27 x 18 Curie,
1.000 kilo-Becquerel = 1 Mega-Becquerel (= 1 Ribrd = 27 x 18 Curie)
1.000 Mega-Becquerel = 1 Giga-Becquerel (= 1-Rilgherford 27 x 18 Curie)
1.000 Giga-Becquerel = 1 Tera-Becquerel (=1 MRgtherford = 27 Curie)
1.000 Tera-Becquerel = 1 Peta-Becquerel (= 1-®iginerford = 27 kilo-Curie)
1.000 Peta-Becquerel = 1 Exa-Becquerel (1 Terthdford =27 Mega-Curie)

If 1 Curie of radioactive material from Fallout peat at ground level corresponds to a certain
guantity of intense radiation, expressed in Roemntgmur at a distance of one meter from the
measuring instrument (for example: a Geiger coyntbis intensity of radiation, then measured at
50 cms, will increase 4 times (for example: from RGentgen/hour to 40 Roentgen/hour. If this
intensity of radiation is measured at 40 cms il witrease 6 times (60 Roentgen/hour). If it is
measured at 10 cms from the ground it will incred8@ times. Vice versa if it is measured at 2
meters the intensity of the radiation will diminish good 4 times compared to the preceding
measurement taken at one meter distance, and hdtefore diminish (in the example of 10
Roentgen/hour of Fallout) to 2.5 Roentgen/hour, ®iltl give an incorrect estimate of the real
amount of Fallout present (which must always besuesl at 1 meter from the ground, so as to
subsequently classify the Black, Grey, Red, Oraragees). Therefore, special calculations must be
used if the measurement is carried out by a lomdhelicopter (60-70 meters of altitude) or planes
(100-150 meters of altitudé]].

The following procedure is therefore necessarytobaimust be evaluated at one meter from the
ground {¥, with instruments calibrated for Roentgen/houiterequivalent, and intended to measure
only the gamma rays. Measuring at a distance of onke meter from the ground is the most
practical way, because in this way we are suredioyp only the gamma rays, because the beta rays
cannot reach a meter into the air. In any caseds@igtruments are equipped with a little plastje t
which blocks all beta and alpha radiation rays Wiiome from the invisible radioactive dust still in
the air. (Fallout) thus making the measuring muararaccurate. The plastic top is not able to stop
or reduce the gamma radiation rays from Fallouictviare extremely penetrating.



SECOUND PART :

The biological effects

The biological effects of radiation Fallout candmnsidered thus-f]
1) Acute ray syndrome

2) Delayed ray syndrome

3) Leukemia and cancer

4) Genetic mutations in descendants

Acute ray syndrome

death from bone marrow disease; intestine or lmtamage

With the absorption of 200 REM or more, the whilteddl corpuscles, the red blood corpuscles
and the platelets in bone marrow may stop normadlystion, in which case death from bone
marrow disease follows; diarrhea if it is presenhéver with hemorrhaging so it is not of clinical
significance.

With the absorption of 500-600 REM or more therenad only serious damage to the bone
marrow but also to the epithelium of the intestinausing serious diarrhea with hemorrhaging;
hydro-electrolytic imbalance, shock, haemo-coneiuin, infections; peritonitis and death for all
those who cannot receive treatment. In both casesttf from bone marrow disease and death from
intestinal damage) death will occur within a fewekg (3-4) mainly because of infection or
hemorrhage.

For doses of radiation higher than 1,600-3,000 RE&&th occurs much more rapidly, within a
few days or even within a few hours, caused byssrdamage to the brain (Brain death).

Death from bone marrow is caused because of sedamsmge to the tissue itself. It can no
longer produce white blood corpuscles, red bloorpuscles or platelets. Death occurs through
infection complications within two months at thesh@and usually within one month).

The first day: a general feeling of overall sickhesausea, vomiting, lack of appetite,
prostration, tiredness, diarrhea without hemornhggiand the possible loss of hearing within 3
weeks.

The second day: a latent period begins which ctadtfor about 15 days. The person exposed
to radiation feels relatively well, even if seriomsitations are occurring in his/her bone marrow and
also in the blood. From the second week therenistable tendency for various organs and the skin
(petechia) to start hemorrhaging. Spontaneous iolgdtbm the mouth, the walls of the intestines,
the urinary tract and the retina is frequent. Hass begins after 15 days.

Death from infection begins at about 20-30 days5@% of those who have been exposed to
radiation of the following strengths: 230-250 REMane day'***], or 450 REM in one week, of
which (personal estimaté?]) less than 100 REM in one day or 600 REM in orenth, of which
less than 50 REM in one day (personal estinidfg [Table 1).

Death from infection occurs within 20 days for 100%¢hose who have been exposed to doses
of radiation absorbed of at least 550-580 REM/ddy°["*}, or 1,000 REM/week (personal
estimate 1) or 1,550 REM/month (personal estimatg)[ (Table 1).

It is important to remember the 8 levels of the Arstale 1Y, which give us a more precise
idea of the pathology in relation to the effectdase presumably absorbed by the patient, although
we do not have exact dose-measures; this wouldugiee sufficiently clear clinical picture in order
to decide the best treatment to use, given thetddnamount of medication available. Such
medication substantially consists of physiologigater given in drip form, a wide range of
antibiotics and a special diet with anti-oxidizingrbal and vitamins component§ |

The Anno scale is based on an accurate descripfithe patient's symptoms and objective
signs, taken from a considerable number of pubdistsentific works 1227 In this work, the scale

1[3,6-8,21,33-37,41-38



has been partially modified, in the sense thaldtieal dose on the third level of the Anno scale ha
been made worse.

First level [*]: Low-grade dose of from 50 to 100 REM: the synmmoare limited to nausea,
vomiting, anorexia and weakness, in a small peaggnof those affected and only on the first day.

Second level"]: Dose from 100 to 200 REM: in 50% of cases symyst@re more pronounced,
with a temperature from infection; the latter hasved to be the cause of death (around 200 REM)
within 2 months for 2-5% of those affected.

Third level[*]: Dose from 200 to 350 REM: serious bone marromalge, with a high death
rate within 2 months of around 50% of those afféciiéhe exact lethal dose in 50% of cases is still a
debatable point because of the very varied datahwias been reported, it is , however, within the
values given here f:#13%3741-87.§9

A light attack of diarrhea occurs within 5 hourdeafexposure; but this symptom must be
differentiated from serious diarrhea with hemorihggwhich occurs after an absorbed dose higher
than at least 500-600 REM. Such a level also cangesnly serious radiation damage to the bone
marrow, but also gastro-intestinal damage, withrbyglectrolytic imbalance, peritonitis and death
(SEE level 5). The general clinical picture is @wderized by temperature, infection and ulcers 3-5
weeks after exposure. In the fourth and fifth wediesrhea may be experienced again, but not yet
hemorrhaging. The most common infections are tho#ee lungs.

The Author maintains that the lethal dose in 50%ases can be put at around 230-250 REM of
acute exposure (instantaneous or within 24 houelies based both on a Japanese stifiijafer
confirmed by UNSCEAR (United Nations Scientific Cianitiee on the Effects of Atomic Radiation)
in 1988 [, but already confirmed by prior Japanese studiss confirmed by UNSCEAR in 1972
[%9. In both cases only instantaneous exposure oftinete was considered, since only Hiroshima
and Nagasaki were considered, where the nucleacegeexploded in the air, without significant
levels of Fallout. The values reportett "] were therefore subsequently integrated by the
Author, with chrono-biodosymmetric calculations @ciing to the time of continuous exposure to
radiation, as in the case of Fallout (over 1 weel & month) and reported in Table 1. These
evaluations are therefore theoretical, since thayehbeen calculated using the Chrono-Dose-
Erythema (C.D.E.*f™Y) system but always intended to discover the letlwse in 50% of cases,
thus obtaining increasing theoretical values of BM/week (of which less than 100 REM in one
day), and 600 REM/month (of which less than 50 RiEMne day), in both cases to be considered
as lethal doses in 50% of cases (Table 1). It shthérefore be noted that the basic value of an
instantaneous dose used by the Author as repart€dhle 1 (230 REM), is worse than that reported
in the Anno scale (325 REMY).

The fourth leve[*] - Dose from 350 REM to 550 REM (according to #hethor, on the basis
of Japanese studie¥’][ the dose is from 230 REM). The symptoms are enerse, resulting in
death within 2 months for between 50% and 99% o$¢haffected. About 10% have either slight or
severe diarrhea within 3 -5 hours of exposurepWdid by electrolytic imbalance. The estimate of
the Author (580 REM, lethal in 99% of cases) repdrin Japanese studied f° °§ is almost
comparable to that reported by Anno (550 REM, leith@95 of cases)].

The fifth leve[*] - Dose from 550 REM to 750 REM: the symptoms mareh worse, resulting
in death within one month in 100% of those affectanless they receive medical treatment. All
those affected have the following symptoms within 8 hours of exposure: vomiting, nausea,
hypotension, dizziness and disorientation. From fthath day they suffer from diarrhea with
resulting hydro-electrolytic imbalance. The genetalical picture is characterized by temperature,
infections and gastro-intestinal ulcers occurringhim 2 weeks. There is serious diarrhea with



bleeding, since there is damage not only to theelmoarrow but also to the gastro-intestinal system,
severe dehydration and peritonitis, resulting iatdef there is no medical treatment.

The sixth leve]*] - Dose from 750 REM to 1,000 REM: survival tinme ll those affected is
no more than 2 weeks. Right from the first day thaye a temperature and all those symptoms
already listed above for the preceding levels. &hsralso moderate to severe headaches from the
first day. In the absence of medical treatmentldesainevitable.

The seventh levé!'] - Dose from 1,000 REM to 2,000 REM: severe naws&hvomiting start
within 30 minutes of exposure. From the fourth heevere headaches begin and continue for 2-3
days. Gastro-intestinal damage is predominant,npagy from the fourth day, and causing more
vomiting, nausea, anorexia and diarrhea, with bigednd high temperature, abdominal swelling
and peristalsis without paralytic ileurtf]] From the second week there is severe dehydratitn
cardio-circulatory collapse and septicemia. Evethancase of adequate medical treatment many of
those affected will die. According to other stud[g%®{ from 1500 REM to 1600 REM there is
already the beginning of brain damage.

The eighth leve]*] - Dose from 2,000 REM to 3,000 REM: the symptosns more severe.
The main damage is gastro-intestinal, further cacapdd by cardio-vascular lesions. Tiredness and
severe headaches begin immediately after exposurean persist during the next phase of gastro-
enteritis. Several hours after exposure severedtahign and electrolytic imbalance begin. There is
an increase in permeability of the intestinal dagis 3. Death is inevitable even with adequate
medical treatment. According to other studié$®{ from 1500 REM to 1600 REM there may
already be brain damage.

The ninth leve(not considered on the Anno scale). - Dose abdoobenore than 3,000 REM:
the predominant picture is of serious brain damé&gyen with medical treatment death is certain.
The symptoms show that there are pathological mssio the nerve cells and lesions in the blood
vessels of the brain. Other symptoms are irritahilheadaches, vomiting, salivating, diarrhea, an
inability to coordinate movement (ataxia), disot&ion, stupor, trembling, frequent shaking,
nystagmus, convulsions, prostration, coma and na&spy failure.

Death occurs within 5 days if the radiation is 8,GEM [2].

Death occurs within 2 days if the radiation isestst 8,000 REM].

Death occurs within a few hours if the radiatiomiseast 16,000 REMY.



Pharmacological Treatments and extemporaneous hémemedies

The following treatments are possible: physiolobieater through an intravenous drip;
antibiotics and anti-oxidation compounds from hédiemical sources (the latter are substantially
based on extracts from plants known in pharmacepaeought to 200 degrees Celsius and then put
in glycerin to preserve the efficacy of their piple ingredients for at least 5 years); radio-
protective drugs such @snifostina(WR2721) to be taken, however, 30 minutes befgposure to
radiation f>'°9: it is a particularly efficient drug because @ubles of the ionizing dose needed to
cause death. After exposure it is necessary todakkeemetics such &Sranisetron to have further
intravenous drips and give a wide range of antitéohs already demonstrated in Moscow in 1986
[?2199; and finally to give drugs able to stimulate tieeovery of the immune system and the bone
marrow and so avoid having to give blood transfusicAccording to the Author, an immune plan
similar to that followed in oncological radio-thpsa could be considered'®], choosing
Timopenting*°¥ or Timostimolina[** or Betaseroq*'9 or Levamisole[**}] or Timosinaa [**9 or
rHu GM-CSF {'9). Recently it has been discovered that an amptaisphonateRisedronateis
able to stimulate the immune system of the Lymptexfl gamma deltdf***J. According to the
author it could therefore be useful to induce amime recovery in those affected by radiation,
using at the same time mineral salts suclGasmanium sesquioxide 132°*%. Vitamin C can
also act as an antioxidant, and remove the freeaisdthus reducing the damage caused at the
genome level, and so acting as a preventative med&Sti'®] together with other vitamins (SEE
later). Given the conditions of absolute emergesnoy the probable absence of an efficient medical
organization, it would also be possible to use repi@aneous herbal remedies, which are already
known in medical literature as capable of indudmgnune activity. These includéiscum album
[*°9, to be injected under the skin, Atoe arborescensto be mixed with honey and alcohol and
eaten. The proportions are: 2-3 soupspoons ofdiged fresh leaves mixed with honey on a 2-1
ratio, with added alcohol. There have been somerasting uses made of this plant in medical
literature for various pathological conditions, wofy to restore the immune system but also to cure
other pathological conditions present in Acute Bgpndrome such as radio-gastritis, radio-enteritis,
radio-pneumonia and skin burns caused by Fall6it'{]. In particular, concerning this latter
pathology, following American nuclear experimemsNevada in 1953Aloe proved to be the best
ointment to use on skin burns caused by beta naym Fallout 4. More recently,Melaleuca
alternifoglia (code NATO: NCAGE - A9355) has been proposed,iamtirrently being evaluated to
use against skin flame burrg.

In conclusion: all these treatments, if well apgliean double the dose of radiation needed to
cause death, above all in the case of haematopaiathage only (Table 1) If, on the contrary, the
damage is associated with serious intestinal damdtie relative hydro-electrolytic imbalance,
inability to take nutrition and above all peritagjta treatment combining an intravenous drip and
antibiotics may no longer be sufficient.

It is important, too, to consider the possibiliyusing laboratory analyses, both through blood
samples and urine samples, according to what saadyr reported in Literaturé®[ *"**%. In
particular, from the works by UNSCEAR in 1988][ we would point out the estimate of the total
gamma dose absorbed according to the haematic-tycyh count 29, an estimate based on the
count of the peripheral lymphocytes during thetfitgie days after exposure, and on the average
count in days 4-7 and days 1-8, both counts taltiem exposure to radiation. This data has been
obtained on the basis of the values in the falyofphocytes measured in 115 patients hospitalized
after the Chernobyl disaster in 1986; they are tboissidered the most reliable data currently
available, both for the precision of the systemsamdlysis used and for the number, statistically
valid, of the observations made (Figures 2,3).



Figs. 2, 3. — Estimate of the total gamma dose rhlso(x-axis), according to the haematic-lympho®dant (y-
axis). Average lymphocyte count between day IV ®hd(y-axis). The x-axis shows the estimated tatake in Grays
absorbed (1 Gray = 100 RAD). 3) Minimal lymphocgtaint between day | and day VIII (y-axis). The xsashows the
total estimated dose in Grays absorbed. Figuresntdfom Guskova AKAcute radiation effects in victims of the
Chernobyl nuclear power plant accidemn: Sources, Editor. Effects and Risks of ionigiRadiation. United Nations
Scientific Committee of the Effects of Atomic Raiitim, UNSCEAR, 1988, page. 617. Report Fig. lIA.
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Retarded Ray Syndrome: Death from Pneumonia frondiation

The pathology begins 2-3 weeks after radiationhwertonchial-alveolitis symptoms, coughing
and crepitus and sub-crepitus wheezing which cpomd to necrotic changes in the alveolar
epithelium. If the person exposed to radiation s the concomitant lung infection, 6 months
after exposure there is a fibroblastic proliferatand finally fibrosis, more or less extensiveitof
bronchial and vascular structures, without leuceayfiltration. The delicate pulmonary epithelium
that acts in the oxygen-carbon dioxide exchangernes like pasteboard and is insufficient for

breathing {33341,

According to the Author, the use of cortisone inagmosol, after the IlI-IV month of exposure
to Fallout, could be used as a prevention, evehencase of serious immune deficiency caused by
serious damage to the bone marrow. Unfortunatedyeths no corroborating data. One could
however estimate that the dose necessary to cauléepneumonia must be about 1,000 REM
accumulated on the first day, or 1500 REM accunedian the | week, or 1,800 REM accumulated
in the | month (Author's estimates based on theomtbiodosymmetrical data of other authors

).

Radiation doses partly deriving from external ganmawgs (total radiation of the chest), the
latter no higher than level three on the Anno scal@ in part deriving from alpha and beta rays



caused by radioactive Fallout dust which has skitiehe alveoli and bronchi. On the X-Ray, due to
the cumulative effect of external gamma radiationadl of the chest, and of local alpha and beta
radiation, areas of fibrosis should be visible lvah X-ray picture similar to that of silicosis. ®to

a cumulative effect of external gamma doses, tlnaliebe radioactive dust deposits from alpha
(Plutonium, Uranium, Polonium) and beta emissionthe alveoli and the interstices.

Leukemia and cancer

In 1988 UNSCEAR (the United Nations Scientific Coittee on the Effects of Atomic
Radiation) published a new document on the risksonizing radiation 1']. The data reported
(Table 1l) show worse results than previous wortaf I.C.R.P.26 of 1977'%9. This had an
influence on the drawing up of the new ICRP61 valime1991 1. At low doses, the beginning of
neoplasia is thought to follow a characteristic alegment: leukemia is thought to begin starting
from the Il year after exposure to radiation, reagha peak of probability appearing in the VI-VII
year after exposure, and then with reduced frequantl it disappears as a neoplastic risk 25 years
after exposure to radiation. Solid tumors are tinbug begin to appear at least ten years after
exposure to radiation and then to increase morerand as time goes on (Figure .

Fig. 4. — Curve showing the appearance of leukemdsolid cancers over time, after a single exmsuradiation (1
REM) of sufficient dose to cause a tumor. Figuletafrom:Radiation: doses, effects, riskdnited Nations Scientific
Environment Programme; 1985, p. 54. In: Sinclair Méditor. Twentieth Annual Meeting of the Natior@buncil on

Radiation Protection and Measurements; 1984 Ajr. 4-
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Carcinomas of the thyroid gland are an exceptioay tare thought to begin after 6-7 years, as
has already been demonstrated after Cherndby [

Comparing Table Il with Figure 4 one can assumetti@overall risk is high: assuming we can
apply the data reported in Table Il with those rggbin Figure 4, the result is that for doses of 1
REM a year, the relative risk of the onset of leukewithin 25 years, is equal to 8.5 cases out of a
population of 100,000, with the onset from thedayand peaking at the VI-VII year.



For all tumors, on the whole, the risk is thoughbé 50 cases out of 100,000 inhabitants within
50 years, with a dose of 1 REM a year, and fordstnimors the onset tends to be around the tenth
year from exposure to radiation, with linear pragrénitially equal to a few cases every 100,000
inhabitants who have each been exposed to 1 REM.

From which figures we can deduce the following data

Cases of leukemia within 25 years:

- about 90 cases for every 100,000 people exposedlitmut of 10 RAD each;

- about 900 cases for every 100,000 people expodedllitmut of 100 RAD each;

- about 1,800 cases for every100,000 people expodeallbut of 200 RAD each;
- about 3,600 cases for every 100,000 people expodeallout of 400 RAD each.

TABLE Il — Deaths from neoplasms caused by radma(i00 REM) per 10,000 persons.

CRP UNSCEAR
26 1988
Organ or tissue at risk
Bone marrow 20 85
Skeleton 5 5
Lung 20 100
Thyroid 5 10
Breast 25 20
Subtotals 75 220
Other organs
Gastro-intestinal tract not differextéd 150
Ovary notfdientiated 30
Bladder not diféntiated 15
Multiple myeloma not differentak 15
Skin noffdientiated 2
Other notfdientiated 68
Subtotals 50 280
Total 125 500

Table elaborated by the Author based on data paatlgrted in: UNSCEAR 1988 “United Nations Scidnttommittee
on the Effects of Atomic Radiation, 198&opurces, Effects and Risks of lonizing Radiatiimted Nations, New York,
1988.

Cancer cases within 50 years:

The onset of cancers is thought to begin from ¢émeht year after exposure to radiation, with an
initial risk which is slightly less than that ofulkkemia, but within 50 years it is thought to reach
final value 6 times higher in risk than leukemia.

Only the availability of Shelters and of anti-raiba drugs like WR2721%%4 or immune
modulants {07123152154.158,159.162-164.167169% 5|0 reduce the cancerogenous effects of the
accumulated radiation.

However, taking certain vitamins possibly has avengative effect: vitamin Af23%, vitamin
C [*#**%}, vitamin D [°#*4, vitamin E ****] and Seleniumf®*1.



Genetic mutations in descendants.

Radiation causes genetic mutations in the descénddrthose affected which can be divided
into two categories: genetic (or punctiform) muwia and chromosome aberrations. Punctiform
genetic mutations can be defined substantiallyitagaéions in only one gene, and can be classified
as dominant, recessive or connected to the geridemosome. The chromosome aberrations are
characterized by alterations of large sectiondhefdhromosome, by additions or losses (deletions)
of whole chromosomes. Small losses of chromosomesalso described as sub-deletions, very
similar to punctiform mutations but different frothem in that genetic mutations can also be
characterized only by the substitution or loss nfyoone base of the genetic code. The most
important and fearsome effects of radiation on dbaetic code are sub-chromatic, chromatic or
chromosome aberrations, because they are due t@rom®re breaks in the double helix of the
DNA, and are not subsequently repaired by the €élthese the most notable are Down, Klinefelter
and Turner syndromes.

According to consolidated data, now several decaolds [**'%> 3°%3% nearly 70% of
spontaneous miscarriages, with development stopbefgre the eighth week from conception,
show chromosome anomalies, half of which are amasdrisomies. The rest are monosomies,
triploidy and tetrapoloidy. It is also possible ¢obdivide the same chromosome aberrations into
those caused by a single break in the chromosome,clthich is a linear function of the dose and
not the intensity, and those caused by complexksreathe chromosome chain. The latter are much
worse, given the difficulty the cell has to repie damage, and they increase more rapidly than the
linear increase with respect to the dose absorinedatso in direct ratio to the intensity of the
radiation. Still using data consolidated in litewat one can maintain that 50 double breaks,
happening in less than 15 minutes, are sufficier®3% of cases to kill a normal human cell: much
less to cause irreparable chromosome aberratidres.inkeraction of the lesions in non-duplicated
chromosomes or in chromatids therefore determimedirth of new chromosomes that derive from
an asymmetric or symmetric exchange of their gematterial. Asymmetric exchanges always give
rise to one or more acentric fragments which dobsaibome part of the new duplicated cell and are
therefore lost . The cells remaining are unstahbkt ia general do not survive long, given also the
formation of dicentric bridges which block the manltal separation of daughter cells. Vice versa,
symmetrical alterations of chromosomes, if complate defined as stable and are potentially more
dangerous than unstable aberrations, insofar gg#mees through subsequent reproduction cycles.

Considering the different published works f°®°%f one can estimate that about 15-16% of all
conceptions, found starting from the fifth weekpo&égnancy, end in spontaneous miscarriage or in
still births. Of these about 30-60% are associatgih chromosome anomalies; the rest are
associated with other causes such as infectiomessles or accidents. Again considering globally the
data already published'[ ****f one can therefore sustain that about 5-9% ofcaiiceptions
(starting from the fifth week of pregnancy) areeated by chromosome damage incompatible with
life.

However, with regard to chromosome anomalies aithpatible with life, these were estimated
as equal to 0.40% of all live births according tiwdges done in 1977%); equal to 0.6% of all live
births according to another study done in 1989.[On the basis of more recent studig¥]] the
values have again been slightly modified (Tablg, Ibringing those values to about 0.44%.
Dominant autosomic illnesses and those connectethg¢ogender chromosome have remained
practically unchanged with respect to the precedialyies of 19773f9. Vice versa, congenital
malformations, anomalies of genetic origin exprdsselater years, constitutional and degenerative
illnesses have changed from 9% to 2-3%, according to data from 1998'[. These last data are
shown in Table IlI: they concern a study done oa Ilasis of experiments with animals, mainly
mice (Table 1V), on the mortality rates of childrearn from survivors of Hiroshima and Nagasaki,
on the natural incidence of the different typegehetic diseases known, in order to calculate the
additional increase in illnesses caused by therpben of 1 REM of a low dose of radiation of low



intensity gamma rays, in a population of one millive births. This required knowing the double
dose on man, that is, the dose of radiation thattéxdoubles the natural rate of genetic mutation.
This presupposed that the natural frequencieseodlififierent classes of genetic diseases in man were
known and to what extent these incidences remainedtant in the population; finally, that there
existed a proportion between the rate of spontaeuutation and the rates induced by radiation, so
that the incidence increased in the same way aati@id The double dose in man was estimated as
equal to 100 REM®fY.

TABLE Il — Estimate of the genetic effects of 1 REper generation

Additional cases for
million live births,

Current incidence onfrabsorption of 1 REM
Type of genetic disorder for 1 million
live this
irde Balance
Geaitéon
Clinically severe dominant autosomic 2500 5-20 25
Clinically moderate dominant autosomic 7500 1-15 75
Connected to X-chromosome 400 <1 <5
Recessive 2500 <1 V.low increase
Unbalanced chromosome translocation 6004) 5<  V.lowincrease
Trisomy 3808) <1 <1
Congenital abnormalities and complex 20,000-30,000 10 10-100

etiopathogenesis illnesseg (

Therefore the following data were deduced:

1) If all dominant autosomic ilinesses (2,500 + 7,50@)yease proportionately to the dose, and
if the double dose is 100 REM, then 1 REM of radrawill determine an increase of 1%
on the basic current incidence, that is, 100 nesesaf which 25 are clinically severe
dominant autosomic and 75 are clinically moderatmidant autosomic®{’]. However, of
these only 20% will appear in the first generatffam reasons not reported in the study). In
Table V, a list of genetic diseases compiled in11Bg Childs %4 is reported. In this report
he describes the different distribution of 5,848asaof dominant etiopathogenesis genetic
diseases every 10ive births (this has now been revalued to abd@0a0 cases every 10
live births according to data from 19987).

2) The chromosome alterations observed in newbornebabere estimated at 0.44%. Given
that 100 REM is the double dose, and therefore @bleause 4400 new cases out of a
million live births, one can estimate that 1 REMatmines an increase of about 40 new
cases, only 10% of which will appear in the firehgration, for particular ways in which the
damage manifests itself after birth7.

3) According to the BEIR V report of 1990 (Table VBf the complex etiopathogenesis
illnesses one could have, in a state of equilibriabout half the 200 new forms of illnesses
predicted from exposure to 1 RERY.

There is still no agreement, however, with regardhie dose of radiation absorbed needed to
obtain the same effect on man when exposed toléigis of radiation. To that end, the value of the
dose of ionizing radiation able to double the ridkradio-induced genetic damage because of
exposure to high, medium and low intensity rays stdisto be defined. This fact is very important
in this work, given the different levels of intetysof Fallout present respectively in the acutaqeer
(the first 30 days of Fallout); the Sub-acute perflsom the second month to the sixth month after
the nuclear accident of the power reactor); anallfrin the Chronic period (residual radioactivisy
present from the sixth month onwards). On the bafsen UNSCEAR report from 1977°f] if we



accept 100 REM as the value of a dose of low imtgrradiation able to double the normal
frequency of punctiform genetic mutations and closame anomalies, one can therefore consider
this dose, if delivered at very high intensity, agto 30% of the dose of radiation at low intensity
considered above (passing therefore from100 REMbmut 30 REM) and if this is delivered at a
medium-high intensity, equal to 50% of the doseaafiation at low intensity considered above
(passing therefore from 100 REM to about 50 REMgse however are the personal estimates of
the Author, even if, in the past, the value of deuttosage, in the case of local Fallout, was set as
equal to about 30 REMf]. However these evaluations must all be considematoximate, given
the different behavior of the increase between planm genetic mutations (linear) and
chromosome anomalies (exponentidif][

Therefore the real genetic damage from naturaktexh (Background) can be estimated thus:
natural radiation, estimated at around 0.1-0.2 REpkar ¥ is responsible for about 2-3 REM of
radiation absorbed globally by every adult indiadufrom birth to adulthood, suitable for
conceiving children). The genetic damage cause2t®REM of ionizing radiation in the first 20-30
years of life of each parent (with a total of 4-&NR of potential genetic damage on their unborn
child) is thought to be the cause at present ofcages of miscarriage out of every 100 pregnancies;
with between one to two cases of birth of deforreittiren, or carriers of illnesses of genetic arigi
which are often not compatible with life (still av&00 pregnancies).

TABLE 1V — Estimate of the dose of radiation beidwnecessary to induce the doubling of genetic deray exposure
to low intensity ionizing radiation, and low dosegamma rays (experiments made mainly on mice)

Dose of radiation deemed

necessary to induce

Genetic damage doulgiiof genetic damage

expressed in REM

Dominant lethal mutation for both sexes 40-100
Recessive lethal mutation of both sexes 150-300
Dominant mutation visible in male mouse in:

Skeleton 75-150

Cataract 200-400

Other 80
Dominant mutation visible in female mouse 40-160
Recessive mutation visible post-implant in femateuse 70-600
Recessive mutation visible in male mouse 114
Reciprocal translocation

In the male mouse 10-50

In the male monkey (Rhesus) 20-40
Hereditary translocations

In the male mouse 12-250

In the female mouse 50-100
Congenital malformations

Post-implant in female mouse 25-250

Post-implant in male mouse 125-1250

In the male mouse 80-2500
Aneuploidia
Pre-ovulation oocyte 15-150
Small mature oocytes 250-1300

Table taken from: Beir VHealth Effects of Exposure to low levels of lomgjzRadiation “Committee on the Biological
Effects of lonizing Radiations. Board on Radiatiéfiects Research Commission on Life Sciences Nali®esearch
Council”, National Academy Press, Washington D.€90Q, Table 2-11, page 102.




Table V — Dominant genetic diseases: frequencyef@ry 16 of live births. Mutation rate every 10
live births after exposure to 1 REM

Mutation
Frequency at rate every
Dominant genetic diseases birth ®llve births
Retinoblastoma 24 6
Colon polyposis 71 7
Neurofibromatosis 350 93
Spherocytosis of erythrocytes 220 22
Huntington'’s choreic syndrome 300 5
Myotonic Dystrophy 220 28
Anophtalmy 30 10
Congenital deafness 69 24
Rapid onset cataract (congenital) 40 6
Aniridia 15 3
Hare lip 11 1
Polycystic kidney 860 76
Achondroplasia 30 12
Ollier's dischondroplasia 50 8
Imperfect osteogenesis 40 9
Osteopetrosis (Schoenberg’s disease) 10 1
Marfan’s syndrome 30 5
Tuberous sclerosis 25 10
Rapid onset rare diseases 130 30
Hypercholesterolemia 2,000 <20
Intermittent acute porphyria 15 1
Variegated porphyria 15 <1
Otosclerosis 1,000 <20
Imperfect amelogenesis 60 1
Imperfect dentinogenesis 125 <1
Total 5,840 399

Table taken from Childs J.D. The effect of a chaimgeautation rate on the incidence of dominant and
X-linked recessive disorders in man, “Mutat res3; fages 145-158, 1981; in Beir Mealth Effects

of Exposure to low levels of lonizing Radiatid@ommittee on the Biological Effects of lonizing
Radiations. Board on Radiation Effects Research i@igsion on Life Sciences National Research
Council”, National Academy press, Washington D.@9Q, Table 2-2, page 79.




Table VI — Complex etiopathogenesis illnesses

Complex etiopathogenesis vBlence per 10 Hereditary
illnesses live births importance
Graves disease 650 0.47
Diabetes mellitus 4,070 0.67
Diabetes mellitus IDDM 200 0.30
Gout 180 0.50
Schizophrenic psychosis 850 0.80
Unipolar affective psychosis 5,000 0.60
Bipolar affective psychosis 1,000 0.90
Multiple sclerosis 40 0.58
Epilepsy 600 0.50
Glaucoma 1,600 0.32
Allergic rinitis 3,600 0.43
Asthma 2,490 0.70
Peptic ulcer 4,600 0.65
Idiopathic colitis 30 0.60
Cholelithiasis 940 0.63
Celiac disease 130 0.80
Kidney stones 900 0.70
Atopic dermatitis 600 0.50
Psoriasis 390 0.75
Systemic Lupus erythematosus 40 0.90
Rheumatoid arthritis 1,310 0.58
Ancylopoietic spondylitis 190 0.79
Scheuermann’s disease 500 0.56
Adolescent idiopathic scoliosis 410 0.88
Total 30,320

Table taken from: Beir VHealth Effects of Exposure to low levels of lmgzZRadiation “Committee
on the Biological Effects of lonizing Radiationsodd on Radiation Effects Research Commission on

Life Sciences National Research Council”, Natiohehdemy Press, Washington D.C. 1990, Table 2-
4, page 89

Genetic mutations from local Fallout.

In the case, therefore, of exposure to local Fgliome can affirm that the number of miscarriages
and the number of deformed children born, in therydollowing the radio-induced genetic damage
from Fallout, will double with every dose of iong radiation absorbed by the population and
comprises between 30 and 100 REM for every futaremt. One can deduce, therefore, that doses
above 50-100 REM would have serious effects on gheetic patrimony of the populations
involved. Furthermore, according to the authoryghgould be a permanent sterility effect on the
populations involved for doses higher than 100-REM, if absorbed in the acute phase (because of
the higher intensity of the dose and thereforeeitenated doubling dose would be around 30 REM,
according to the author).

In particular, three distinct periods can be daished of the intensity of the dose absorbed from
Fallout, which should be taken into account in ordeevaluate the effect of radio-induced genetic
damage:

a) The Acute Period of absorption: within the first 8@ys of local Fallout, characterized by the
high intensity of the dose absorbed.

b) The Sub-Acute Period of absorption: from the fB8tdays of local Fallout to the sixth month,
characterized by medium to high intensity dose ddesh

c) The Chronic Period of absorption: from the sixthntioof local Fallout onwards, characterized
by low intensity of the dose absorbed.



Note: these periods of time (Acute, Sub-Acute andhZonic) only apply to localfallouts caused
by nuclear explosion of atomic bombs on the groundpr local fallouts caused by accident at
nuclear power station, periods of time are much loger and vary according to the absorbed
doses.SEE Table VII on the Radioactivity é¢fallout from atomic bomb (in Black Zone A) and

Fallout from nuclear power station (in Black Zone A) dfidure 5
http://www.ecceterra.org/img/nacci.krsko.fig.5.teecay.curves_dic08.jpg
http://www.ecceterra.org/doc/nacci.curve.fallouto@8. pdf

Based on known data in medical literature (Table¥I), considering the Chronic Period of
absorption, the author maintains that the incraasmiscarriages in the areas contaminated by
Fallout, due to the absorption of 100 REM in 30rge@nstead of the present 3 REM) should be
extremely limited (in the order of 0.5%). Furthemeoit is believed that this trend should remain
linear up to doses of radiation equivalent to 3,BEM absorbed accumulatively over 30 years.

One can thus evaluate the genetic damage causéowbintensity radiation in the Chronic
Period, distributed over a period of time: in thed”Zone of nuclear explosion of atomic bomb (SEE
Fourth Part of this work) with estimated accumudatboses of about 400 REM in 30 years,
miscarriages, on average, should occur in about G2péegnancies. In the Black Zone of nuclear
explosion of atomic bomb (SEE Fourth Part of thisrky with estimated accumulation doses of
about 3,500 REM in 30 years, the miscarriages apeaed to reach about 26% of the total
pregnancies. All this presupposes, in both cakesthe civil population is kept in Sheltes'] for
the whole of the Acute and Sub-Acute Period (thst 8ix months) before they leave their Shelters.

Vice versa, there is not enough reliable empirdath to estimate the increases in miscarriages
and genetic damage for a civil population exposedetry high intensity doses (Acute period: the
first 30 days of Fallout of nuclear explosion obraic bomb) or medium to high intensity (Sub-
Acute Period: from the 30th day to the first 6 nienbf Fallout of nuclear explosion of atomic
bomb). It is therefore impossible, for these pesjo identify exactly the average values and the
distribution of probability: one can only hypothesithat we are dealing with a distribution of
probability of the Gaussian type, and that theyduaracterized by a very low variance (this means
that it is very improbable that the number of miseges will differ significantly from the average
value of the distribution, which is also the mosti@able value). Furthermore, one can affirm with
reasonable certainty that the relation betweeratimi and miscarriages is of the exponential type,
because it is determined by chromosome anomalies.

On the basis of this data, one can therefore maitiat with the absorption of very high doses
by civilians (the Acute Period), 100-120 REM coulé enough to cause miscarriages in the
following years and in almost all the future exp@ttmothers (permanent sterility). For populations
exposed to medium-high doses, that is from tH& @&y to the sixth month (excluding exposure to
radiation in the Acute Period), one can predicti{atis personal estimate) that accumulated doses
of about 150 REM, could already determine an inogeof miscarriages equal to about 30%; one
must add to this, however, the additional effectio$es absorbed during the Chronic Period (SEE
above). With more than 250 REM there would be peenasterility.

Conclusions: the use of radio-protective drugs sasimifostina[*>*%] and of anti-oxidant
herbal-chemical complexes could only partially gate the effect of mutagenic radiation on the
genetic patrimony of the population. Only the preseof Shelter Facilities, equipped to keep the
population closed indoors during all of the Acuteri®d and Sub-Acute Period (a total of 5-6
months) could guarantee their safety, exposing tbeinto the intensity of radiation in the Chronic
Period, which varies from Zone to Zone (SEE therffoRart).



Note: anti-oxidant herbal-chemical complexes ( asWAMINS [ “%>°%)_

(From “ Thousand Plants against Cancer without Chemo-Theyap
http://www.thenhf.com/about_us.html ; http://www.erbeofficinali.org/dati/nacci/index.php ;

http://www.erbeofficinali.org/dati/nacci/index

Aminoacid NOT found in proteins: Mimosine
Anthraquinones: Aloctin A, Aloctin B (Barbaloin), Emodin, and OTHE
Ascorbic acid (vitamin C)

B group : B1 (Thiamine), B2 , B3 (Niacin), B4 , B5, B6, B88 (Biotin) B9 (Folic acid) , B10, B11, B12, B1B14,
B15, B16, B17 (Amigdalin), ....and OTHER....

Note: “Laetrile” acronym for “LAEvomandeloniTRILEkgcoside”) as Amygdalin: Laetrile has two moleculefs
glucose, Amygdalin has more. Indeed, the chemicattire of Laetrile is D-1 mandelonitrile—beta-gluonide, while
for Amygdalin it is D-mandelonitrile-bi-glucoside.

Carotenoids: a family of pigments with at least six-hundredmbers, as Axerophthol palmitate, alpha and beta
Carotene, trans-Retinoic acid, Lycopene, Luteimt@&aantine, Cripto-xantine, Zea-xantine, ....and &R ...

E group: This liposoluble substance consists of a groupasfous components, callétbcopherols Seven of these
exist in naturealpha-Tocopherol, beta-Tocopherol, gamma- Tocophelelta-Tocopherol, epsilon-Tocopherol, zeta-
Tocopherosandeta-Tocopherol.

F group: polyunsaturated fatty acids : arachidonic acidplért cis-cis natural acid (vitamin F1) as: alphmoic acid,
alpha-linolenic acid, ....and OTHER.....

Flavonoidsis a group of more 4,000 polyphenolic compound®sE compounds possess a common phenyl-
benzopyrone structure (C6-C3-C6) , and they amgoaized according to the saturation level and mgeof the
central pyran ring, mainly into seven main grouglavonones, Flavanols, Flavones, Flavonols, Flanals, and
Isoflavones.

Es.: Acacetin, Apigenin, Baicalein, Baicalin, Bikdbl, Biochanin A, Campherol, Catechin, Chrysintri@j Daidzein,
Diosmin, Epicatechin, Epigallocatechin, Epigall@dtin-3-gallate, Eriodictyol, Fisetin, FormononetiGalangin,
Gallocatechin, Genistein, Genistin, Ginketol, @&ain, Glycitein, Hesperidin, Hyperoxide, Isoamngtsoginketol,
Kampherol, Liquiritin, Luteolin, Morin, Munetone, Wicetin, Naringenin, Naringin, Nobiletin, Pychnogg,
Quercetin, Robinetin, Ruscogenin, Rutin, Silydiangilymarin, Silychristin, Tangeretin, Taxifolin, &jonin , and
OTHER

Indole glucosinolates as Indol-3-carbinol, and OTHER (Brassica vegesh conversion to isothiocyanates

Isoprenoides: Abscisic acid, Acorenone, Alloaromadendrene, Aademdrene, Bergamotene, Bisabolene, Borneol,
Bornyl acetate, Isoborneol, Cadinene, Camphener@grCarene, Carvacrol, Carvone, Pinocarvone, dpdyllene,
Cedrine, Cineole, Cinnamaldehyde, Cinnamate, Ci@gtlocitral,, Citronellal, Citronellyl acetate butyrate or
propionate, Copaene, Cresol, Cubebene, Cymene, $2@mane, Elemene, Estragol, Eugenol, Farnesenegi@n
Geraniol, Germacrene, Hotrienol, Humulene, lonmhdne, Isopinocamphone, Isopulegol, Limonane, bioial
Longifolene, Mentol, Neomenthol, Menthone, Isomeni, Murolene, Myrcenol, Myrcene, Myrtenol, Nefdérol,
Nerolidol, Nootkatone, Ocimene, Ocimenol, Perilidigide, Phellandrene, Pinene, Pinocamphone, Pih&iperitone,
Pristane, Pulegone, Sabinene, Sabinol, SantallaBeene, Selinene, Sinensal, Styrene, Terpin€emineol,
Terpinolene, Thymol, Tricyclene, Vanillin, ValenagrVerbenone, Vitispirane, ...and OTHER...

Lecithins : as Alexin B, ....and OTHER
Minerals (organic) : organic Boron, organic Calcium, organic Chromiuonganic Germanium, Organic lodine,

organic Iron, organic Magnesium, organic Mangan@sganic Molybdenum, organic Selenium, organic c8ilin,
organic Vanadium, organic Zinc, .... and OTHER....



Note:
allyl Sulfur (an organo-Sulfur compound) (*)
Diallyl sulfide [DAS], (an organo-Sulfur compoungt)
Diallyl disulfide [DADS], (an organo-Sulfur compodn(*)
Diallyl trisulfide [DATS], (an organo-Sulfur compad) (*)
(*)which are decomposition products of Allicin
Germanium sesquioxide
Manganese Superoxide Dismutasis (SOD),
Selenium derivatives (sodium Selenite, Seleno-DltHitmine, Se-methyl-selenocysteine)

Oxindole alkaloids: Pteropodin, Specrofillin, Hystopteropodin, Uneal, Isomitrofillin, ...and OTHER.....
Saponins: Ginsenoides, Saikosaponin D, ....and OTHER....
Stilbenes:is a group of polyhenols : Resveratrol, .... and @R4...
Styryl-lactones: Altholactone, Goniothalamin, ....and OTHER....
Tannins: is a group of polyhenols; tannins are divided idtchemically distinct groups:
1) the condensed tannins (Proanthocyanidin)
2) the hydrolysable tannins (as hydrolysable Ellagitasy, such as Woodfordin C (macrocyclic ellagitanni
dimmer), Oenothein B, Camellin B, ..... and OTHER.....
NOTE: Anthocyanins: Peonidine-3-glucoside, Cyanigliglucoside , ....and OTHER....

Terpenes Alisol B acetate, Atractylon, Atractylenolidese®linic acid, Bisabolol, Boswellic acid, Carnosicid,
Ferutidin, Ferutinin, Myristicin, Oleanolic acidaRhenolide, Pomolic acid, Tymoquinone, ...and OTHER...

Vanillys-phenols : is a group of polyhenols; share structural snities possessing both the vanillyl (4-hydroxy 3-

methoxyphenyl) moiety and the ketone functionalugran their structure; Paradols, Gingerols, Yalkunche B,
Curcumin (diferuloyl methane), Capsaicin (homo-llanacid derivative : 8 methyl-N-Vanillyl-6-nonengde),...and

....and OTHER....



THIRD PART:

Contamination levels from local Fallout from atomicaccident at a nuclear
power station: proposal for a colorimetric classifcation by means of a
Nomogram to predict a Fallout, with a explanation ér use in emergency.

The third part introduces a new practical systerava@iuating the different levels of Fallout present
in the territory after amtomic accident at a nuclear power statioith leakage of radioactivity.

The colorimetric classification system, proposedthg author, has been studied by comparing
radioactive decay curves after nuclear explosidret@mic bombs on the ground with radioactive

decay curves after an accident at the civil nudleactor (SEE Figure 5: “Two decay curves?).
http://www.ecceterra.org/img/nacci.krsko.fig.5.teecay.curves_dic08.jpg
http://www.ecceterra.org/doc/nacci.curve.fallouto@8. pdf

Substantially, it can be said that both curvesscezch other 100 hours after the initial eventhin
initial phase, a Fallout from an atomic explosisrabout 1,000 more severe than that released by a
nuclear power station. After the crossing, intgnégivels of gamma radiation rays — caused by
Fallout from atomic bomb — fall down rapidly, whasethose caused by Fallout from nuclear power
station maintain very high levels of gamma radivatgt

Table VII:
Radioactivity ofFallout from atomic bomb (in Black Zone A) arféhllout from nuclear power

station (in Black Zone A) (SEE Fig. 5)
http://www.ecceterra.org/img/nacci.krsko.fig.5.t@ecay.curves_dic08.jpg
http://www.ecceterra.org/doc/nacci.curve.fallouto@8. pdf

TIMES from explosion Fallout from atomic | Fallout from nuclear station
bomb, in RAD /h power in RAD / h
First hour 4,500 about 60
after 100 hours (4 days) 15 15
after 5 days 12 12.5
after 1 week 4-5 12
After first month 1 11.5
After 2 months 0.3 9.5
After 3 months 0.15 8.5
After 4 months 0.12 6.8
After 5 months 0.11 6
After 6 months 0.09 5
After 7 months 0.08 4.5
After 8 months 0.07 3.6
After 9 months 0.07 3
After 10 months 0.06 2
After 11 months 0.06 1.8
After 12 months (1 year) 0.06 1.5
After 30 months (2,5 years) 0.01 0.75
After 5 years 0.009 0.4
After 12 years 0.008 0.12
After 25 years 0.006 0.06

Note: natural Background = 0.008-0.01 milliRAD/h



Gamma radiations from Fallout from atomic bomb raftelays are equivalent to gamma radiations
from Fallout from nuclear power station after abbuhonth (12 RAD/h if Black Zone).

Gamma radiations from Fallout from atomic bomb raitelays are equivalent to gamma radiations
from Fallout from nuclear power station after abéuhonths (4.5 RAD/h if Black Zone).

Gamma radiations from Fallout from atomic bomb rafe3 weeks are equivalent to gamma
radiations from Fallout from nuclear power statadter about 10 months (2 RAD/h if Black Zone).

Gamma radiations from Fallout from atomic bombraB@ days are equivalent to gamma radiations
from Fallout from nuclear power station after abdb8tmonths (1 RAD/h if Black Zone).

Gamma radiations from Fallout from atomic bomb raffe months are equivalent to gamma
radiations from Fallout from nuclear power statadter about 5 years (0.4 RAD/h if Black Zone).

Gamma radiations from Fallout from atomic bomb raffe months are equivalent to gamma
radiations from Fallout from nuclear power statadter about 12 years (0.1 RAD/h if Black Zone).

It must therefore be said that both types of Faéleufrom atomic bomb and from nuclear power
station — tend to have very different levels, difig very slightly during the first week, by a fact

of 10 after the first month, and subsequently isgttht a difference of 50 times. This gap in
radioactivity levels remains also after a very I@agiod of time (25-30 years after the event).

As far as the first 4 days of Fallout are conceymechust be underlined that both curves cross each
other. If precise radioactivity values are knowteaf72 hours from a Fallout from atomic bomb,
radiation levels in various radioactive zones can dubstantially predicted with reasonable
certainty. Similarly, an approximate estimate cob&l made of radioactivity levels from nuclear
power station in the following weeks and months.

Calculation system

Different levels of radioactive contamination aai&dn into consideration:

Black Zone: it is the most contaminated zone, both in casa oficlear explosion of an atomic
bomb on the ground or of an accident at the ciutlear reactor. Its Fallout is called “black”
Fallout.

Grey Zone: it is a radioactive zone where the contaminatewel would be 5 times lower than that
of the Black Zone. By an explosion occurring onugra level, the “grey” Fallout starts half an hour
after the explosion. It is not known if this timpas (half an hour) exists also in case of a Fallout
from nuclear power station.

Red Zone:it is a radioactive zone where the contaminatewel would be 10 times lower than that
of the Black Zone. By an explosion occurring onugra level, the “red” Fallout starts 2 hours after
the explosion. It is not known if this time spanh@urs) exists also in case of a Fallout from rarcle

power station.

Orange Zone:it is a radioactive zone where the contaminatewel would be 50 times lower than
that of the Black Zone. By an explosion occurrimgground level, the “orange” Fallout starts 3
hours after the explosion. It is not known if thilme span (3 hours) exists also in case of a Fallou
from nuclear power station.



Yellow Zone: it is a radioactive zone where the contaminatevel would be 100 times lower than
that of the Black Zone. By an explosion occurringground level, the “yellow” Fallout starts 5
hours after the explosion. It is not known if thime span (5 hours) exists also in case of a Fallou
from nuclear power station.

White Zone: it is a radioactive zone where the contaminaterel would be 1,000 times lower
than that of the Black Zone. By an explosion odagron ground level, the “white” Fallout starts 8
hours after the explosion. It is not known if thilme span (8 hours) exists also in case of a Fallou
from nuclear power station.

Fallouts from nuclear explosion have a “cigar’-typegress (SEE Nomogram of Figure 1 and the
isodose curves in Figure 7), the extension of wiliepends on the explosive power of the bomb
and the speed of the wind.

http://www.ecceterra.org/img/nacci.krsko.fig.1.nagream_dic08.jpg
http://www.ecceterra.org/img/nacci.krsko.fig.7.issd.lines_dic08.jpg

Italian:

http://www.ecceterra.org/img/nacci.nmgr.fallout 88qgpg
http://www.ecceterra.org/doc/nacci.fallout.isodaks#ago08.pdf

Fallouts from nuclear power plant have instead reggular development because of continuous
changes of winds which cause a radioactive “fampstia Fallout, according to a theoretic model

using concentric circles (SEE Figure 6-A, B, CEDF “Krsko”).
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Supposing that 72-100 hours after the event -airauclear explosion on the ground or an accident
at a nuclear power station — the two decay curvessceach other, it is possible to evaluate
precisely the intensity of radioactivity in the ase

Black Zone: 10 RAD/h (2,500 [1,000-3,000] timagher the white level)
Grey Zone: 2 RAD/h (500 times higher the whiteel¢v

Red Zone: 1 RAD/h (250 [100-300] times highex white level)
Orange Zone: 0.2 RAD/h (50 times higher the wiatel)

Yellow Zone: 0.1 RAD/h (10 times higher the whetgel)

White Zone: 0.01 RAD/h 50-1.000times higher the natural BKG)

Figure 5 “Two decay curves*})] shows that radioactivity intensity is initially&Gtimes higher.



http://www.ecceterra.org/img/nacci.krsko.fig.5.t@ecay.curves_dic08.jpg
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It has consequently been deemed correct to muliblgbove-mentioned values by five in order to
obtain the initial values of radiation at the begny of the Fallout, as is common practice when
estimating Fallouts from nuclear explosions.

The resulting picture is the following:

Black Zone: initial Fallout of 50-60 RAD/h
Grey Zone: initial Fallout of 10-12 RAD/h
Red Zone: initial Fallout of 5-6 RAD/h
Orange Zone: initial Fallout of 1-2 RAD/h
Yellow Zone: initial Fallout of 0.5 RAD/h
White Zone: initial Fallout of 0.1-0.2 RAD/h

If these estimates were correct, the following afidn levels during the first 4 days following the
accident could be estimated:

Black Zone it is the area where the intensity dose absotibedn individual would be 50-60
RAD/h during the first hour after the accident d&tdRAD/h at the end of the fourth day, totalling
1,000-5,000 RAD absorbed by an individual withinfdays, half of which during the first day.

Grey Zoneit is the area where the intensity dose absobyeah individual would be 10-12 RAD/h
in the first fall phase of the Fallout (half an h®uafter the accident and 2 RAD/h at the end ef th
fourth day, totalling 200-1,000 RAD absorbed byiadividual within four days, half of which
during the first day.

Red Zoneit is the area where the intensity dose absohlyean individual would be 5-6 RAD/h in
the first fall phase of the Fallout (2 hours ?eathe accident and 1 RAD/h at the end of the Fourt
day, totalling 100-500 RAD absorbed by an individwéhin four days, half of which during the
first day.

Orange Zoneit is the area where the intensity dose absobyeah individual would be 1 RAD/h in
the first fall phase of the Fallout (3 hours ?)eafthe accident and 0.2 RAD/h at the end of the
fourth day, totalling 20-100 RAD absorbed by anividual within four days, half of which during
the first day.

Yellow Zone it is the area where the intensity dose absohlyeahn individual would be 0.5 RAD/h
in the first fall phase of the Fallout (5 hours®eathe accident and 0.1 RAD/h at the end of the
fourth day, totalling 10-50 RAD absorbed by an widiual within four days, half of which during
the first day.

White Zone it is the area where the intensity dose absobyeah individual would be 0.05 RAD/h
in the first fall phase of the Fallout (8 hoursfteathe accident and 0.01 RAD/h at the end of the
fourth day, totalling 1-5 RAD absorbed by an indival within four days, half of which during the
first day.

After the fourth day



From the fourth day after the accident at the raraleactor the levels of radioactivity would tend t
further decrease, but more slowly and with grediféerences between them.

A colorimetric scale for practical and mnemonic use

A precise scale value for all levels of radioad¢yivan the ground after an accident of atomic raacto
as Chernobyl (Table 1X), or a nuclear explosiorattfimic explosion (Table XII) can be used for
practical and mnemonic use. This colorimetric scadeTable VIII, derives from the Nomogram

(SEE figure 1) used for predicting radioactive &alf, and is described hereafter.
http://www.ecceterra.org/img/nacci.krsko.fig.1.nagmmm_dic08.jpg
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Table VIl shows a summary of the Fallout for aghigal mnemonic use, with the various doses of
radiation expressed in REM, as can be accumulatedalb by an individual standing in the open,
because these doses of radiation are referred ses dibsorbed at a meter from ground level.
Therefore an individual bending over or lying dowitl absorb a much higher dosage: if the dose
at one meter = 1, then: a dose at 50 cm = 1 xdése at 30 cm =1 x 11; a dose at 10 cm = 1 x 100;
adose at1cm=1x10,000.

Table VIII — Colorimetric classification of Fallodtom atomic explosion or
nuclear power station (proposed by Author)

White Zone x 1 (level near natackground)
Yellow Zone x 10

Orange Zone x 50

Red Zone B x 100

Red Zone A x 300

Grey Zone x 500

Black Zone B x 1,000

Black Zone A x 3,000

Table drawn up by the Author based on data paakgn from:

1. Glasstone C.Drhe effects of Nuclear WeapoAsomic Energy Commission, Rome 1959
7. Fowler J. Falloutle precipitazioni radioattive e il futuro delluméa, Milan, Bompiani 1961
8. Dieta G Progetto Fallout, per sopravvivere il giorno dgfgugarCo Edizioni, Milan 1984

Simplified calculation systems help to predict tlose intensity on the ground in the various areas,

after some time from the first measurements (SEfErEi5: Two decay curved®)).
http://www.ecceterra.org/img/nacci.krsko.fig.5.teecay.curves_dic08.jpg
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The decrease in the radiation and therefore thensily of the dose that can be estimated (in
RAD/hour or RAD/month) can be calculated with twiffetent systems, which allow for a fairly
accurate prediction of the levels of radioactivitythe following days, weeks and months if used
together.

The levels of radiation in the various radioactaanes from Fallout from nuclear power station
could be the following (SEE Table IX).

However, it has been considered more useful to sansmin Table IX the intensity levels of the
dose in RAD/hour, measured one meter from the grobefore and after the first 72-100 hours.



In this table the intensity levels of the dose ls®d in RAD/hour, measured one meter from the
ground, at different times after the fall of thelléat, in the various zones of radioactive
contamination, from the fourth day after the acuotde the twelfth year.

Table IX/a: Anticipatory model of radioactive Fallodrom nuclear power station within the first mioidirty Fallout)

Totalgamma Gamma Totalgamma Gamma Totalgamma
radiations at the | radiations aften radiations of the| radiations after| radiations from the

Hot areas beginning of the | four days in | first four days in| thirty days in | fourth to the thirtieth
Fallout in RAD/hour total RAD RAD/hour day in total RAD
RAD/hour

Black Zone A 60-70 15 3,000-15,000 12 6,330

Black Zone B 20-25 5 1,000-5,000 4 2,000

Grey Zone 10-12 25 500-2,500 2 1,000

Red Zone A 5-6 15 300-1,500 1.2 633

Red Zone B 2.5 0.5 100-500 0.4 200

Orange Zone 1-1.2 0.25 50-250 0.2 100

Yellow Zone 0.1 0.025 10-50 0.25 20

White Zone 0.01 0.002 1-5 0.02 2

Table 1X/b: Anticipatory model of radioactive Falliofrom nuclear power station from the first to thed month

Gammaradiations’L Totalgamma Gamma Totalgamma Gammaradiations
Hot areas after two months in radiations from| radiations after| radiations from| after four months in
RAD/hour the first to the | three months in| the second to the RAD/hour

second month RAD/hour third month in
in RAD/month RAD/month

Black Zone A 9.5 about 7,800 8.5 about 6,500 6.8

Black Zone B 3.2 about 2,600 2.8 about 2,100 2.3

Grey Zone 1.6 about 1,300 1.4 about 1,000 1.2

Red Zone A 1 about 780 0.85 about 650 0.7

Red Zone B 0.3 about 260 0.28 about 200 0.2

Orange Zone 0.15 about 130 0.14 about 100 0.1

Yellow Zone 0.03 about 25 0.02 about 20 0.02

White Zone 0.003 about 2 0.002 about 2 0.002

Table 1X/c: Anticipatory model of radioactive Faliiofrom nuclear power station from the fourth te #ixth month

Totalgamma Gamma Totalgamma Gamma Totalgamma
radiations from theg radiations aftel radiations from| radiations after| radiations from the

Hot areas third to the fourth | five months in| the fourth to the| six months in | fifth to the sixth month
month in RAD/hour fith month in RAD/hour in RAD/month
RAD/month RAD/month

Black Zone A 5,500 6.8 4,500 5 4,000

Black Zone B 3,300 2.3 1,600 1.7 1,333

Grey Zone 1,100 1.15 900 0.85 650

Red Zone A 550 0.68 450 0.5 400

Red Zone B 330 0.23 160 0.17 133

Orange Zone 170 0.11 80 0.085 68

Yellow Zone 33 0.011 15 0.017 13

White Zone 3.3 0.001 1.5 0.001 1.3

Table 1X/d: Anticipatory model of radio

active Falliofrom

nuclear power station from the seventhtoninth month

Hot areas

Totalgamma
radiations from the

radiations after

thirtieth day to the

Gamma

seven months

Totalgamma
radiations from
the sixth to the

Gamma
radiations after

eight months in

Totalgamma
radiations from the
seventh to the eighth




sixth month in in RAD/hour | seventh month ih RAD/hour month in RAD/month
total RAD RAD/month
Black Zone A about 28,000 45 3,300 3.6 3,000
Black Zone B 9,500 1.5 1,100 1.2 1.000
Grey Zone 4,750 0.75 500 0.6 500
Red Zone A 2,800 0.45 330 0.36 300
Red Zone B 950 0.15 110 0.12 100
Orange Zone about 470 0.075 about 50 0.06 50
Yellow Zone about 100 0.015 11 0.03 10
White Zone about 10 0.001 1 0.003 1

Table IX/e: Anticipatory model of radioactive Falldrom nuclear power station from the ninth to gheventh month

Gammaradiations| Totalgamma Gamma Totalgamma | Gammaradiations
after nine months| radiations from radiations after| radiations from | after eleven months irj
Hot areas in RAD/hour the eighthto | ten monthsin | the ninth to the | RAD/hour
the ninth month RAD/hour tenth month in
in RAD/month RAD/month
Black Zone A 3 2,500 2 1,800 1.8
Black Zone B 1 830 0.7 600 0.6
Grey Zone 0.5 415 0.35 300 0.3
Red Zone A 0.3 250 0.2 180 0.18
Red Zone B 0.1 about 84 0.07 60 0.06
Orange Zone 0.05 about 42 0.035 30 0.03
Yellow Zone 0.01 about 8 0.007 6 0.006
White Zone 0.001 0,8 0.0007 0.6 0.0006

Table IX/f: Anticipatory model of radioactive Fallbfrom nuclear power station from the first to gexond year and a
half

Totalgamma Gamma Totalgamma Gamma Gammaradiations
radiations from the radiations aftenl radiations from| radiations after | from the twelfth to the
Hot areas tenth to the twelve months| the eleventh to| thirty months (2| thirtieth month in total
eleventh monthin| (1 year) in the twelfth years and a half) RAD
RAD/month RAD/hour month in in RAD/hour
RAD/month
Black Zone A 1,350 15 1,200 0.75 12,000
Black Zone B 450 0.5 400 0.25 4,000
Grey Zone 225 0.25 200 0.12 2,000
Red Zone A 135 0.15 120 0.075 1,200
Red Zone B 45 0.05 40 0.025 400
Orange Zone 22 0.025 20 0.012 200
Yellow Zone 4.5 0.005 4 0.0025 100
White Zone 0.45 0.0005 0.4 0.0002 10




Table 1X/g: Anticipatory model of radioactive Faliiofrom nuclear power station from the second st a half to 25
years

Gammaradiations| Totalgamma Gamma Gamma Gammaradiations
after sixty months | radiations aften radiations after | radiations after 2 after 25 years in
Hot areas (5 years) in 2 years and a 12 years in years and a half RAD/hour
RAD/hour half to 5 years RAD/hour to 12 years in
in total RAD total RAD
Black Zone A 0.4 12,000 0.12 12,000 0.06
Black Zone B 0.13 4,000 0.04 4,000 0.02
Grey Zone 0.06 2,000 0.02 2,000 0.01
Red Zone A 0.04 1,200 0.012 1,200 0.06
Red Zone B 0.013 400 0.004 400 0.02
Orange Zone 0.006 200 0.002 200 0.01
Yellow Zone 0.0013 100 0.001 100 0.002
White Zone 0.00013 10 0.0002 10 0.0002




Using a Nomogram to predict a Fallout after an adent of atomic reactor (nuclear power
station) as Chernobyl: calculating the extension w@érious radioactive zones on the basis of the
estimated power of the atomic bomb and the relatiead speed

These estimates can be easily deduced from the dfamofor predicting a Fallout, in Figure 1,

with the explanation summarising use in Table X.
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TABLE X — Constructing the Nomogram to predict Ball

Border between Grey Zone and Black Zone Distance indicated by Point C divideddoy
Border between Red Zone and Grey Zone Distance indicated by Point C divided2y
Border between Orange Zone and Red Zone Distance indicated by Point C

Border between Yellow Zone and Orange Zone Distance indicated by Point C multiplieddy
Border between White Zone and Yellow Zone Distance indicated by Point C multiplieddy
End of White Zone Distance indicated pjr® C multiplied by 8

Table drawn up by Author

Basically, the following should be known:
1) the place of the atomic explosion (POINT A)
2) the quantity of the radioactivity released
3) the actual wind direction
4) the fictitious wind speed (POINT B)

This information should be available via radio witkhe first half hour after the accident.

Connect Point A to Point B with a line (FICTITIOUSIND SPEED). The line will indicate Point
C in the DISTANCE DOWNWIND column, which will shotihe distance from the Zero Point of
the nuclear explosion, of the border between thé Rene and the Orange Zone, expressed in
kilometres.

The border between the Grey and Black Zones wikkdpgal to a quarter of the value indicated by
Point C.

The border between the Red and Grey Zones wilgpbalgo half the value indicated by Point C.
The border between the Orange and Yellow Zonesheilequal to double the value indicated by
Point C.

The border between the Yellow and White Zones ballequal to four times the value indicated by
Point C.

The White zone will extend 8 times as far as tHaevandicated by Point C.

This Nomogram is used in order to calculate Fadiduem nuclear explosions of atomic bomb on
the ground.

According to an American study published about 2&ry ago P4, isodose lines from a
thermonuclear explosion entirely fissionable of @b 000 kiloton could be compared with isodose
lines from a severe accident at a civil nuclear gostation.

In particular, the maximum accident at a nucleawgrostation would release 1.5 billion Curie, thus
causing a “heavy” residual radioactive area of 68downwind of the nuclear power station (with
wind of 24 km/h), as against a “heavy” residualioadtive area of 100-120 km caused by a nuclear
explosion on the ground of 1,000 kiloton (againhwitind of 24 km/h).

According to the NATO Nomogram of Figure 1, an igsé line at 100-120 km — from explosion on
the ground of an atomic bomb of 1,000 kiloton witimd of 24 km/h — can be reduced to an isodose



of 68 km downwind of the zero point (as calculabedhe American study for an accident at a
nuclear power plant causing the release into theogphere of 1.5 billion Curie) if a nuclear
explosion on the ground of 300 kiloton with windZsf km/h is taken into consideration.

According to this study it is possible to consitlee maximum accident at a civil nuclear reactor
(with a consequent release into the atmosphereSobilion Curie) as equivalent to a nuclear
explosion of 300 kiloton.

Extension estimates of point C after the Fallout.&fbillion curie with different wind speeds

Wind speed Point C, at a distance of..... from the nuclear gostation
100 km /h 125 km
80 km/h 120 km
70 km/h 110 km
60 km /h 100 km
50 km /h 90 km
40 km/h 80 km
30 km/h 70 km
25 km/h 68 km
20 km/h 58 km
15 km/h 50 km
10 km/h 48 km
8 km/h 38 km
6 km/h 33 km

Figures 6-A, 6-B, 6-C, 6-D, 6-E, 6-F show differgmttures of radioactive Fallout, supposing a
maximum accident of 1.5 billion Curie at the Krakaclear power station
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Conclusion

Substantially, predictive estimates of radioactfadout which can be obtained using Nomogram 1
in Figure 1 will provide all the measurements dfioactivity. The colorimetric classification of the

various areas, shown in Table VIII, will also besfus to understand the biological risk deriving

from the residues of gamma radiation due to a gegtdnt to Caesium 137, and to the residual
contamination of agricultural land by Strontium Shd the risk of inhalation of radionuclides

alpha-emitters as Plutonium and Uranium, thus abitgi a long range picture of the dangers
deriving from the cultivation of this soil (SEE thfPart).



FOURT PART

Contamination levels from local Fallout from nuclea explosion of atomic bomb:
proposal for a colorimetric classification by mean®f a Nomogram to predict
Fallout, with a practical explanation for use in energency.

The effects of a nuclear explosion

There are basically four effects of a nuclear esiplo: the blast, the shock wave, high-energy
ionizing radiations and Fallout (local, tropospherind stratospheric} ).

The blast

It is 30 times brighter than the sun at midd3y|gsts a variable time (SEE Three Part) and is
above all of an extremely high temperature whicletisal for those exposed to the explosion, even
at tens of kilometers away (vaporization/ carbotmwdextensive burns). The heat from the blast is
SO intense as to cause fires to break out on ascade and to render quite useless any Fallout
shelters in large cities, where dangerous conditifonr the formation offire storms'would be
created: these are a physical phenomenon chaessxtdry ground temperatures of many thousands
of degrees Celsius, lasting many days. They arsechly the huge fires that would continue to burn
for days on end inside the atomized area, coniydetl by winds coming from outside the city
where there are no fires. Even in nuclear Fallttters with hermetically sealed shutters and air
filters, the 'chimney' effect might be felt: alletlair in the shelter would be sucked out by ttre 'fi
storm’ killing all the occupants. In any case tighltemperature, which would last for many days,
would change the shelter into an oven, as hastlleaen demonstrated by fire bombings in Tokyo,
Dresden, Hamburg and Cologne during the Secondd/dr 3.

The shock wave

This is extremely powerful, enough to flatten timéire historical center of a city: if only a small
device were used, some tens of kilotons, equivdlerihe first bomb dropped on Hiroshima (A-
bomb, fusion only) or capable of destroying anrentnetropolis (a medium power device, some
hundreds of kilotons [H- bomb, fusion-fission], ar device capable of destroying an entire
metropolis and all the surrounding suburbs (a yiglowerful device of some thousands of kilotons
(H-bomb fission-fusion-fission or dirty bombs)*" .

1,000 kilotons (KT) of explosive energy is equivdl® 1 megaton (MT) of explosive energy.

High-energy ionizing radiations

These are extremely strong (neutrons and gammg fagsng about one minute, with an
effective range of 2 — 3 kms from the point of é&xplosion on a city. They are certainly fatal withi
a few days or weeks for any person who has suntivedlast of the explosion, the shock wave or
the fires but is within a radius of 2 — 3 kms frdéine point of the explosion (zero point) in theffirs
few minutes of the explosion; even if he is pratdcby a shield structure at the front, he is not
protected from "scattering”, that is, the contintadiating flashes coming from the heart of the
atomic stalk as it rapidly rises and lasting atoatinute {9.
In the case of high altitude atomic explosionsséhediations also cause electromagnetic impulses
[*¥ that seriously damage computers, telecommunicatistems and almost all other instruments,
especially transistorized ones, although valveesgstor fiber optic systems are not affected. The



effect is comparable to that of a bolt of lightnistriking the instrument, with a rise time of
nanoseconds even if, in the case of electromagmetialses from atomic explosions, the increase in
the voltage is a hundred times faster, and forrgason present protection systems for electric and
electronic instruments are too slow to be effectimehe framework of this paper this particulactfa

is important for the working of Geiger counters amadios: all instruments considered of vital
importance for the subsequent functioning of emaeygeervices for the civilian population.

Fallout

This is characterized by radioactive dust falling e¢arth. It is local, tropospheric and
stratospheric; the latter occurs only in atomiclegions greater than 100 kilotort [
Local Fallout is characterized exclusively by aplesion occurring at or on ground levéPfd; it
comes from the thousands of tons of earth, rocksoéimer material which are fused or vaporized by
the heat of the explosion and then mixed to ab®@t ¥pes of radioactive isotope§, [equal to
about 50 grams for every kiloton of developed Fsshergy }7], produced following the explosion
and instantly fatal because of the high doses aofinga emissions irradiating from them. This
detritus is carried high above the atomic mushretoud during its rising phase. At a high altitude
(5-10 minutes after the explosion), the circle ioé tools and expands like an umbrella (stabilized
atomic cloud) and the radioactive particles beginfdll, blowing for hundreds of kilometers

downwind from the explosion (Figs.1, 7).
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High altitude nuclear explosions, on the other hasidperse radioactive isotopes over the
whole latitude of the hemisphere (Tropospheric dtd)l going in a West-East direction in the
Northern Hemisphere and in an East-West directiothé Southern hemisphere. About half of this
Fallout falls back to earth every month brought to the ground by rains and snow (Falimare
correctly termed rain-out); it falls over vast azed the earth and oceans, like stratospheric Eallo
which is widespread all over the world, therefaalirig again in the other hemisphere, at the réte o
half every seven years][ These two types of Fallout (Rain-out) determpractically negligible
local ionizing levels, even in the framework oflatml thermal nuclear conflicf][ This is because
these types of Fallout fall to earth after weeksnths or years after the explosion, unlike local
Fallout that is immediately fatal because it faismediately within 24 hours and is 10,000 to
100,000 more radioactivé] because it is rich in radioisotopes that decgjdig. It is the effects of
local Fallout that is the topic of this discussion.

An atomic mushroom cloud is the main characterigtian explosion at ground level, or near
the ground (with the formation of local Falloutnse it is characterized by an atomic stalk: a
column of smoke which is very thick and dark, doi¢hie materials from the earth which are thrown
up into the cloud[**7]. On the contrary, if there is an atomic explosiorihe air at high altitude,
there is no stalk. If there is a low-altitude atorexplosion in the air (but without creating local
Fallout, because the fire does not reach the gnoamdtomic stalk can form, but it is very thin and
broken in parts since it only derives from the gucof surface earth caused by the explosion in the
air; the danger, therefore, of local Fallout islighle [*>°1.

Local Fallout falls to earth, downwind of the powftthe explosion (zero point), first with an
atomic stalk and then with an atomic cloud tjoThe latter is visible only in the first hoursefan
explosion, then it is no longer visiblg.[Therefore particular attention must be paichi® fiollowing
statement: a large part of local Fallout from an atomic cloisi practically invisible[']. It is thus
necessary to use a Geiger counter continuoushhéckcthe environmental radioactivity, as it is
described in this article, for practical purposgs [



The effects of Fallout on man can be summarizes fhti>g :

Acute ray syndromealeath within a few weeks or even days; from aicél point of view the white
blood cells, the red blood cells and the platalethe bone marrow may stop producing completely
(Bone Marrow Deat)y the gastro-intestinal system is seriously dardgfjgestine Death In these
two cases death occurs within a few weeks becduséection or hemorrhages. In the case of even
higher doses of radiation, death occurs within & tys through théCollapse of the Central
Nervous System

Delayed ray syndromedeath occurs within 6-8 months, because of seridamage to the
respiratory system.

Leukemia or cancersdeath occurs over the succeeding years amongla gercentage of the
survivors.

Genetic mutationghere is a high rate of miscarriages and deforbadales.

The Fourth Part introduces a new practical systémvaluating the different levels of Fallout
present in the territory after an atomic explosainground level. The colorimetric classification
system, proposed by the author, has been studietbimyparing the experimental data from the
nuclear tests carried out by the USA in the 1950d @0s f], from which this classification
proposal derives. It has been thought out subsifnfor the practical purpose of protecting the
civilian population, based also on an Italian stérdyn 1984 f].

Annihilation Zone.

The real nuclear explosion zone is included insiile zone, identified by Zero Point, and by its
corresponding limit zone, that is, the extensiveaacharacterized by really severe mechanical and
thermal damage caused by the explosion, with pteldabmation of Fire Storms, the size of which
depends on the power of the nuclear device:

-A tactical bomb (fission type, a few tens of kdos), it completely destroys a city of small sizes
-A medium power bomb (fission-fusion:, some hundref kilotons), it completely destroys a city
of average sizes.

-An high power bomb (fission-fusion-fission, sevettzousand kilotons), it completely destroys a
city of big sizes.

The Fallout then has a ‘cigar'-type progress (SBmdgram of Figure 1 and the isodose curves
in Figure 7), the extension of which depends onetk@osive power of the bomb and the speed of
the wind. http://www.ecceterra.org/img/nacci.krsko.fig.1.nagmam_dic08.jpg
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The Black Zone - This is the area immediately dowaavof the Annihilation Zone, including the
latter, where Fallout, coming from the atomic Stallould start to fall immediately. So by the Black
Zone we mean the area where the intensity of tise dbsorbed by the individual would correspond
to: >4,500 REM in the first hour, followed by 150,000 REM in the first seven hours, to a total
of about 30,000 REM within 1-3 days (20,000+10,00®)r anyone extending their stay in these
areas, there would be an added dose of about 1&B00from the &' day to the 17 day after the
explosion (Table XII).

The Grey Zone - This is the area where Fallou alsiving from the Stalk, would begin to fall
starting from the first half hour after the exptwsi Thus by the Grey Zone we mean the area of
almost immediate radioactive Fallout, of which thiensity of the dose absorbed by the individual
would correspond to: 1,000 REM in the first howi/dwed by 4,000 REM in the following 7 hours



to a total of 6,000 REM within the second and tliay (4,000+2,000). For anyone staying longer in
these areas there would be an added dose of at@i@ BREM from the third day to about the

seventeenth day after the explosion (Table XII).
TABLE Xl — Summary of local Fallout, for practicahinemonic purposes, proposed by the Author. Ganaypalose
which can be accumulated by an individual, standuigide in overall REM.

Intensity Accumulated dosREM
of dose
Arrival time RENOUr First First 3 First 17 From From
Zone of Fallout at stairt 7 hours days after days after 17 3t day
Fallout after Fallout Falto Fallout to 30 to 6th
* arrives arrives arrives day month
Black <30 m >4,500 15-20,000 30,000 40,000 + 1,200 (A) + 400 (A)
+ 400(B) + 160 (B)
Grey 30 m 1,000 4,000 6,000 9,000 + 200 + 80
Red 2 hours 450 2,000 3,000 4,000 +120 (A) 48 (A)
+ 40 (B) +16 (B)
Orange 3 hours 150 1,000 1,500 2,000 + 20 +8
Yellow 5 hours 50 200 300 400 + 4 +2
White 8 hours 5 20 03 40 + 04 + 0.6

(*) Initial Reference dose at start of Fallout (S&Eo Table XIV)

Table elaborated by the Author according to datdypeken from:

1. Gladstone C.Drhe effects of Nuclear WeapoAs¢omic Energy Commission, Rome 1959
7. Fowler J. Falloute precipitazioni radioattive e il futuro del’'uméa, Milan, Bompiani 1961
8. Dieta G Progetto Fallout, per sopravvivere il giorno dgfdugarCo Edizioni, Milan 1984

The Red Zone - This is the area where Fallout wielgin at least 2 hours after the explosion.
Thus by the Red Zone we mean the area of radi@€@iout in which the dose absorbed by the
individual would correspond to: 400 REM in the fitsour of Fallout (that is 3 hours after the
explosion), followed by 2,000 REM in the followinghours (that is, 10 hours after the explosion),
to a total of 3,000 REM within the second and thilay (2,000 + 1,000). For those staying longer in
theses areas there would be an added dose of 4@@ REM from the third to about the
seventeenth day after the explosion (Table XII).

The Orange Zone - This is the area where Fallouwtdvbegin at least 3 hours after the explosion.
Thus by the Orange Zone we mean the area of ratiedeallout in which the dose absorbed by the
individual would correspond to: 150 REM in the fitsoour of Fallout (that is, 4 hours after the
explosion), followed by 1,000 REM in the followingeven hours (that is, 11 hours after the
explosion) to a total of 1,500 REM within the fitst third day (1,000 + 500). For those staying
longer in these areas there would be an added afcsigout 500 REM from the third to about the
seventeenth day after the explosion (Table XII).

The Yellow Zone - This is the area where Falloutilddoegin at least 5 hours after the explosion.
Thus by the Yellow Zone we mean the area of radim@é€allout in which the dose absorbed by the
individual would correspond to: 50 REM in the fidsbur (that is, 6 hours after the explosion)
followed by 200 REM in the following seven hourkdt is, 13 hours after the explosion) to a total
of 300 REM within the second to third day (200 ©)L0~or those staying longer in these areas there
would be an added dose of about 100 REM from tired th about the seventeenth day after the
explosion (Table XII).

The White Zone - This is the area where kd@iNoould begin at least 8 hours after the explasion
Thus by the White Zone we mean the area of radiwea€allout in which the dose absorbed by the
individual would correspond to: 5 REM in the filsour (that is, 9 hours after the explosion)
followed by 20 REM in the following seven hoursdths, 16 hours after the explosion) to a total of



30 REM within the second to the third day (20 +.XFX)r those staying longer in these areas there
would be an added dose of about 10 REM from thel iy to about the seventeenth day after the
explosion (Table XII).

After the seventeenth day.

From the seventeenth day after the explosion thel lef radioactivity would tend to decrease
still more, but more slowly and with greater difaces between them. Thus there would be a
practical sub-division of the Black Zone into BlagZkne A (the area of highest contamination,
covering about 1/3 of the Black Zone) and Black &@h (with lower contamination compared to
Zone A). Similarly the Red Zone would be dividedoinRed Zone A (the area of highest
contamination, covering about 1/3 of the Red Zcan®d Red Zone B (with lower contamination
compared to Zone A).

Table VIII shows a summary of the Fallout for agtigal mnemonic use, with the various doses of
radiation expressed in REM, as can be accumulatedalb by an individual standing in the open,
because these doses of radiation are referred ses dabsorbed at a meter from ground level.
Therefore an individual bending over or lying dowitl absorb a much higher dosage: if the dose at
one meter = 1, then the dose at 50 cms = 1x4; @ao30 cms = 1x11; a dose at 10 cms = 1x100; a
dose at 1 cm = 1x10,000.

Table XIlII shows the physical characteristics of @omic mushroom 10 minutes from the
explosion, that is, as a stabilized atomic clod®|.[ This Table is useful to understand the
similarities and differences between the differtavels of explosive power developed by atom
bombs (note the different heights and above all,gradual asymmetry between the diameter and
the thickness of the Cloud as the explosive powereases). With Table Xl this is one of the most
important, together with other Tables (VII-XVII) wdh are considered essential, because they can
be used with the Nomogram for predicting Fallout@se of emergency.

Table Xl — Characteristics of the atomic mushravith the Cloud stabilized, after 10 minutes
Height of Cloud from ground

Explosive power, in km Thickness Diameter Arrival time
In kilotons a) from base b) from summit CGbdud of Cloud of Cloud to
in kms in kms ground
20,000 22 37 15 013 5 hours
8,000 17 31 14 80 4.5 hours
3,000 16 26 10 56 4 hours
1,000 13 21 8 35 3.5 hours
300 11 17 6 25 3 hours
80 9 14 5 12 2.5 hours
20 7 11 4 7 2 hours
10 6 9 3 5 1% hours
6-7 45 7 2.5 4 1% hours
3 3 55 25 3 1 hour
1 2 4 2 2 % hour
0.3 1 1.5 0.5 0.5 % hour

Table drawn up by the Author, based on data p&aign from Difesa N. Tabelle, Nomogrammi e Graf¢uola Unica Interfoé
difesa NBC, Rome, Cecchignola, 1980




Table XlIl has 4 different considerations:

First consideration (the starting time of Fallout first sight, the time at which the base of the
atomic Cloud (the last column) falls would lead doessume a certain lapse of time which would
allow the population downwind of the Cloud to tadteslter, above all in the case of an explosion of
high power: but this contradicts what is reported able XIl, concerning the time predicted for the
arrival of Fallout in the Black Zone: Fallout whicto simplify terminology, we will call Black
Fallout.

In reality, this apparent contradiction is resobleabonsidering that that which begins to fall
immediately after the explosion, downwind from tBéck Point, is the atomic Stalk of the
mushroom cloud, with a 'hot' radioactivity, as astthat or even hotter than that in the Cloud.

The fall-time of the base of the atomic Cloud haesréfore only the function of better defining
the dynamics of the Fallout’s fall to earth, bumtst not be thought that before this reaches the
ground the radioactivity from Fallout has not athgaeached the ground because this would mean
the atomic Stalk is not being taken into considerat

Second consideration (colorimetric classificatidrirallout) - According to this work, concerning
the proposed classification of the different radiog zones into Black, Grey, Red, Orange, Yellow
and White Zones, it will also become clear thatpghegress of Fallout from the Stalk, and then from
the Cloud, will give rise to a Fallout classifiabfeterms of Black, Grey, Red, Orange, Yellow and
White Fallout. However, it would be a mistake, mder to predict Fallout, to divide it into Fallout
from the Stalk and Fallout from the Cloud.

The sixth column of Table XIlI has, therefore, oaydescriptive function, of little importance
from a practical point of view, except to show tkally big difference in area that Fallout can reac
(SEE the Nomogram in Figure 1) if it is caused bipow power explosion (20 kilotons), medium
power (300 kilotons) and high power (20,000 kilaprthree different types of Fallout which begin
to fall to the ground with the lowest part of thasb of the Cloud (and no longer with the Stalk)
respectively after 2, 3 and 5 hours after the esiplg but by now with a radioactive level of Red
Fallout (2 hours after the explosion), Orange Rall@ hours after the explosion) or Yellow Fallout
(5 hours after the explosion. It is therefore noger characterized by Black or Grey Fallout, which
are already present at ground level in the BladgkeZand the Grey Zone respectively, because of the
radioactive Stalk which deposits these immediatelyhe ground.

It is, however, appropriate to put together bdta tomponents of Fallout (Stalk and Cloud)
referring only to Table XII (column 2: the arriviime of Fallout) to know the initial values of
radioactivity, which in their turn are the causetltd different levels of intensity of doses accogdi
to which, on the basis of the present work (Tabll)Xhe radioactive zones have been classified as
Black, Grey, Red, Orange, Yellow and White.

One must therefore recognize the practical advanvéglividing the Fallout levels measurable in
the first hours of radioactive Fallout into Bladkrey, Red, Orange, Yellow and White, because
these allow us to understand better the level ofjdaof Fallout: a Fallout at the beginning of 150
RAD/hour is obviously less serious than a Fallduha beginning of 450 RAD/hour.

It is, however, extremely useful to have a colotmgeclassification of initial Fallout (Black,
Grey, Red. Orange, Yellow or White Fallout) as showTable X1V, as a more valid simplification
of the estimates of biological risks which coméha hours following an atomic explosion.

In Table XIV this question is summarized, in terafigractical use to decide on the steps to take
to protect civilians.



Table XIV — Levels of Fallout at start of fall (*)

Time of arrival of Fallout Intetysof dose Fallout level Resultant
after explosion RAD/hour at start on Day ekft Zone

of Fallout (24 hours after explosion) Leve

in RAD/hour

< 30 minutes (Black) >A05(Black) 100 Black
> 30 minutes (Grey) X Grey) 20-25 Grey
2 hours (Red) 450 (Red) 10 Red
3 hours (Orange) 150 (Orange) 3 Orange
5 hours (Yellow) 50 (Yellow) 1 Yellow
8 hours (White) 5 (White) 0.1 White

(*) Initial Reference Dose at start of Fallout (S&IEo Table XII)

Table drawn up by the Author based on data paakgn from:

1. Glasstone C.D. The effects of Nuclear Weapotsmc Energy Commission, Rome 1959
7. Fowler J. Fallout: le precipitazioni radioattiedl futuro dell’'umanita, Milan, Bompiani 1961
8. Dieta G. Progetto Fallout, per sopravviverdadrgo dopo, SugarCo Edizioni, Milan 1984

Third consideration (the colorimetric classificatiof zones on the basis of Fallout) - The Day
After is used for measuring the beginning of radimdty on the ground, that is the day after and
possibly exactly 24 hours after the explosion, bheeahe period when Fallout is finally deposited
on the earth is variable, and depends on two factor
1) the diameter of the Cloud
2) fictitious wind speed.

This period of deposition is directly proportiontal the diameter of the Cloud, but inversely
proportional to the fictitious wind speed. In piaet knowing the diameter of the Cloud in
kilometer, and the wind speed in kilometers perrlame can easily find the period of time which
the atomic Cloud will take to deposit itself comtplg onto the ground. Obviously it is important to
know, in approximate terms, the moment when thee bafsthe Cloud touches the ground, as
indicated in column 6 in Table Xlll. From that pige moment the phase of depositing Fallout from
the Cloud itself has begun (in addition to thatfrthe atomic Stalk, which has already depositéd). |
is a period of time that can be very long, becafsine diameter of the Cloud (SEE column 5 in
Table XIIl). For example, in the White Zone, whé&@lout occurs just 8 hours after the explosion,
if we estimate a very long time of deposition af titomic cloud because of:

a) the large diameter of the Cloud, because of thd mgwer of the explosion (e.g. 20,000
kilotons)
b) very little wind (e.g. 5-6 km/h)

One can immediately obtain the data that Fallaartisg from the lowest part of the Cloud would
begin depositing at +5 hours: (N.B. therefore Yisllevel Fallout according to the bottom of Table
XIV), according to the sixth column of Table Xliti€position beginning in the White Zone, and
therefore White Fallout, at +8 hours, SEE Tablel)VBut since the Cloud has a diameter of 130
kilometers (Table XIlIl), with a wind of from 5-6 kim it would take 130 divided by 8, that is 16
hours and a half, to deposit completely, still begig from the moment when the base of the Cloud
began to touch the ground (that is, +5 hours @lfterexplosion), to a total of +25.5 hours. Thetfirs
measurement of Fallout taken exactly 24 hours affter explosion (the Day After), could
theoretically be considered optmum, given thatRakout has been almost completely deposited in
a situation where there is the most prolonged dgposon the ground imaginable (very high
powered nuclear device with almost no wind). Facgical purposes the confirming measurement
should be put off to 72 hours, so that staff wduddess exposed.



Fourth consideration (predicting a calculation bé tintensity of the dose in the following
months) - Simplified calculation systems help tedxct the intensity of the dose on the ground in
the different areas, at a distance of time fromfitst measurements taken on the Day After or on
the third day (Table XIV).

The decrease in the radiation and therefore tlemgitly of the dose estimated (in RAD/hour) can
be calculated with two different systems, whichdusmgether allow us to predict fairly accurately
the levels of radiation in the following days, weelhd months.

First system: halving the radiation for every daundplin time - If at a certain number of hours
after the explosion (for example +9) the intensityhe dose, expressed in RAD/hour, is equal, (for
example) to 66 RAD/hour, after a number of hoursibd® those mentioned above (therefore
+2x9=18) the intensity of the dose, expressed iDRAur, will be half the value of that mentioned
above (66 RAD hour), that is, 33 RAD/hour.

Another example: if at a certain number of hourgrathe explosion (for example: +20) the
intensity of the dose, expressed in RAD/hour, isaédo, (for example), 50 RAD/hour, after a
number of hours double those mentioned above (thatx20 = 40), the intensity of the dose,
expressed in RAD/hour, will be half the value ottimentioned above (50 RAD/hour), that is 25
RAD/hour.

If we increase the number of passes, however, tingerical values that are obtained no longer
reflect the real radioactive Fallout, thereforasitadvisable not to do more than 2-3 passes. It is
always necessary to start from an actual Geigenteouneasurement, or calculated using the second
system as reported below, based orRbke of 7 which is much more reliable.

Second system: the rule of 7 - Radioactivity decHydimes for every 7-fold increase in time
(Table XV).

Table XV — decay of radiation with the Rule of 7

Reference time,

expressed in hours Decay
after the Initial of
Reference Dose at start Radioactivity

of Fallout has been
measured (*)

7X1=7hours 1/10
7 X 7 =49 hours (2 days) 1/100
7 X7 X7=15days 1/1,000
7 X7 X7X7=3% months 1/10,000

(*) measurement done at start of Fallout (SEE Tabklg and XIV). If measured at +

24 hours from explosion, multiply the result ob&inby the corrective factor 45. If
measured at + 72 hours from explosion, multiply ié&ult obtained by the corrective
factor 450.

Table drawn up by Author

From Table XV one can deduce that the initial raditvity, measured at hour 1 (for example: 3,000
RAD) reduces by 10 times after 7 hours, becomirRBAD/hour. It reduces by 100 times after 7x7
hours (= 49 hours, that is, 2 days), becoming 3DRAur. It reduces by a 1,000 times after 7x7x7
hours (= 15 days, that is, 2 weeks), becoming 3 RADr. It reduces by 10,000 times after 7x7x7x7
hours (= 3 and a half months), becoming 0,3 RADrhou



This formula, if it is applied on the basis of adesmeasurements taken at different times from
the two times indicated above (+24 hours or + 7@rd@fter the explosion), must be corrected by
multiplication factors 14 not reported in this work. They are needed taivbthe initial reference
doses at the beginning of Fallout (column 3 Tablk. Xhe multiplication factors are equal to 45 (if
the measurement is taken at +24 hours) or 458dihteasurement is taken at +72 hours).

One can therefore state the following practicatsul
1) Measure the Fallout, at a meter from the grounéxattly 24 hours from the atomic explosion.

Then multiply the values x 45, and then begin i rule of 7 (Table XV) or:

2) Measure the Fallout, at a meter from the grounéxattly 24 hours from the atomic explosion.

Then multiply the values x 450, and then begin i rule of 7 (Table XV).

Vice versa, in the event of a lot of nuclear exmos at ground level, and not knowing the
number of each atomic explosion or where it takasq) one can use Haaland's Nomogradffj [

(SEE Figure 8).
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It is not reported in this work but it is usefiddause it helps us know the age of the Fallout (tha
is, how old it is with respect to the atomic exposit comes from), on the basis of simple
measurements, using a Geiger, of two separate salugadiation taken in the same place, at one
meter from the ground, but at two different timgsbtracting the smaller value from the larger one
and then using Haaland's Nomogram which allowusatculate the level of intensity of the dose
in the following hours and days, without needingrtoltiply the values of radiation measured by the
Geiger by other figures.

However it has been considered more useful to tepdrable XVI, as a summary, the intensity
levels of the dose in RAD/hour, measured one nfeten the ground, within the first 72 hours after
the last atomic explosion referred to, because #asier to use practically and mnemonically. In
Table XVII the intensity levels of the dose haveeteeported in milli-RAD/hour, measured one
meter from the ground, at different times after thk of the Fallout, in the different zones of
radioactive contamination, from the seventh dagratfte explosion until the sixth month; these too
are easy to memorize and therefore of practical use

Table XVI — Levels of dose intensity in RAD/hourgasured at 1 meteroin the ground, at different times after Falloutdiffer
zones of radioactive contamination.

Zone Levels of Fallout iR/hour
At start of Secdmalr 7 hours after (+24)  +48 hours + 72 hours
Fallout (*) of Fallbu start of Fallout Day After
Black > 4,500 >3,000 450-500 010 45-50 10
Grey >1,000 1,000 100 20-25 10 2
Red 450 003 50 10 5 1
Orange 150 100 15 3 1-2 0.3
Yellow 50 30 5 1 0.1 0.1
White 5 3 0.5 0.1 0.05 0.01

(*) Initial Reference Dose at start of Fallout (S&IEo Table X)

Table drawn up by the Author based on data paakgn from:

1. Glasstone C.Drhe effects of Nuclear WeappAsomic Energy Commission, Rome 1959
7. Fowler JFallout: le precipitazioni radioattive e il futurdell’'umanitg Milan, Bompiani 1961
8. Dieta G Progetto Fallout, per sopravvivere il giorno dgfgugarCo Edizioni, Milan 1984




Table XVII — Levels of dose intensity in milRAD/hour, measured at 1 meter from the ground,iffé¢rdnt times after Fallou
different zones of radioactive contamination

Zone Levels of Fallout in miRAD/hour

After 1 week After 1 month After 2 months After 32 months &f6 months After 2 years
Black 4,500 3,000 300 100 30-90 20
Grey 1,000 250 80 20-25 15 5-7
Red 450 100 30 10 3-9 2
Orange 150 30 8-10 3 1-2 1
Yellow 45-50 10 3 1 0.3 0.2
White 5 1 0.3 0.1 0.03 0.01-0.02

Table drawn up by the Author based on data paakgn from:

1. Glasstone C.Drhe effects of Nuclear WeapoAsomic Energy Commission, Rome 1959
7. Fowler JFallout: le precipitazioni radioattive e il futurdell’'umanitg Milan, Bompiani 1961
8. Dieta G Progetto Fallout, per sopravvivere il giorno dgfgugarCo Edizioni, Milan 1984

A colorimetric scale (SEE Table VIII) for practical and mnemonic use.

For all the Tables considered up to now (TablesXX1I), one can also assume, for practical and
mnemonic use, a precise scale value for all levélsadioactivity on the ground after a nuclear
explosion (Table VIII), identical to the table (Tab/IIl) for accident to nuclear power statioihis
colorimetric scale is derived from the Nomograng(ffe 1) used for predicting nuclear Fallout, and

is described hereafter.
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Using a Nomogram to predict Fallout of explosiorclear of atomic bomb: calculating the
extension of different radioactive zones on thasakthe estimated power of the atomic bomb and
the relative wind speed

These estimates can be easily deduced by the Namdgr predicting Fallout, in Figure 1, with
the explanation summarizing use in Table VIII and Basically, if we know the place of the
explosion, the power of the explosion, the actualdwdirection and the fictitious wind speed
(information which should be available via radiahim the first half hour after the explosion) we
can connect Point A (the power of the explosiorthwai line to Point B (fictitious wind speed). The
line will indicate Point C in the distance downwindlumn, which will indicate the distance, from
Zero Point of the explosion, of the border betw#enRed Zone and the Orange Zone, expressed in
kilometers. In the case of an underground nucle@tosion (demolition atomic mines or laser
bombs for “hard targets”), for depths near theaef that is, not more than 10 meters below ground
or 30 meters below water, Point C must be calcdlate 2.5 times more than that shown on the
Nomogram. Therefore (SEE the Nomogram in Fig. | &able X):

- The border between the Grey and Black Zones wikkdpgal to a quarter of the value indicated
by Point C.

- The border between the Red and Grey Zones wilgbalgo half the value indicated by Point C.

- The border between the Orange and Yellow Zonesbeikqual to double the value indicated by
Point C.

- The border between the Yellow and White Zones bllequal to four times the value indicated
by Point C.



- The White Zone will extend 8 times as far as tHeeandicated by Point C.

Example n. 1: Estimate the downwind extension diobafrom an atomic bomb of 60 kilotons,
with a wind of 20 km/h
Calculation: Point C = 30 kms (SEE Nomogram FigLixelTherefore:

- The border between the Black and Grey Zones: Eb{imt kms) divided by 4 = 7.5 kms.

- The border between the Grey and Red Zones: Pajm Kns) divided by 2 = 15 kms.

- The border between the Red and Orange Zones: €dintkms): 30 kms.

- The border between the Orange and Yellow Zonesitb(in kms) multiplied by 2 = 60 kms.

- The border between the Yellow and White Zones: fOi(in kms) multiplied by 4 = about 120
kms.

- End of the White Zone: Point C (in kms) multiplied 8 = about 240 kms.

Example n. 2: Estimate the downwind extension diobafrom an atomic bomb of 1,000 kilotons,
with a wind of 25 km /h
Calculation: Point C = 100 kms (SEE Nomogram FiguteTherefore:

- The border between the Black and Grey Zones: Eb(imt kms) divided by 4 = 25 kms.

- The border between the Grey and Red Zones: Pajim Kns) divided by 2 = 50 kms.

- The border between the Red and Orange Zones: €dintkms): 100 kms.

- The border between the Orange and Yellow ZonesitEb{in kms) multiplied by 2 = 200 kms.
- The border between the Yellow and White Zones: fRoi(in kms) multiplied by 4 = 400 kms.
- End of the White Zone: Point C (in kms) multiplieg 8 = about 800 kms.

FIGURE 9-A, 9-B, 9-C, 9-D, 9-E, 9-F, 9-G: Estimate® downwind extension of Fallout from an

atomic bomb in Milano, of 20, 100, 300, 1,000,a8,020,000 kilotons, with a wind of 24 km/h
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Estimating the power according to the durationta aitomic blast

The power of the explosion is detected by spy E&i®| which on the basis of the duration of the
blast (Table XI) provide the estimated power of tleice. The duration can also be estimated on
the ground by observers who have survived the sigto On the other hand the psychological and
physical shock when faced with such an event rentiher reliability of the people involved highly
debatable, even if they are far away from the muminrcloud. Furthermore, the observation of the
duration of the blast, even if this occurs a godgtathice away and therefore without immediate
danger to life (for example: 80 kms) is nonethelesgsemely dangerous because of the damage
caused to the retina. The intensity of the lighthed blast (30 times more than the sun at midday
[*7]) is identical for any energy it produces; it islpthe duration that changes (Table XI).

Table XI — Duration of the atomic blast accordingkplosive energy

Duration of blast Explosive power
in seconds in kilotons
1 25
2 10
3 22
4 40
5 60
6 90
7 125
8 160
9 200
10 250
11 325
12 475
16 700
20 1,000
50 20,000

Table drawn up by the Author, based on data padken from “Difesa N. Tabelle,
Nomogrammi e Grafici, Scuola Unica Interforze medifesa NBC, Rome, Cecchignola, 1980

Estimating the power according to the shape ofatioenic Cloud

From Table XIIlI it is useful to focus attention oolumns 5 and 6 which show, respectively, the
thickness of the Cloud and its diameter. Ignoring size of the cloud, expressed in kilometers,
which is in any case practically impossible to oldte the observer, when the atomic cloud has
stabilized, that is 10 minutes after the exploswil, only have to observe the dimensional ratio
between the thickness of the Cloud and its diameterembering these simple values:

- for explosive powers less than 3 kilotons, the tdivoensions are equal;

- for powers up to 80-100 kilotons the diameter ef @loud is about double that of its thickness:
- for powers of 300-1,000 kilotons, the diameterosritimes more than the thickness;

- for powers up to 3,000 kilotons, the diameter ig1tes more than the thickness;

- for powers up to 8,000 kilotons, the diameter igr&s more than the thickness;

- for powers up to 20,000 kilotons the diameter isr2s more than the thickness






FIFTH PART:

Residual radioactivity from Caesium 137, Strontium90 and lodine 131,
Uranium and Plutonium.

Comparisons of this residual radioactivity betweerfallout from atomic bomb
and Fallout from civil nuclear reactor

The aim of this section is to compare the Falloainf an accident at a nuclear power station (SEE
also the third part) with the Fallout from an atorbomb in order to know whether it is possible to
estimate the quantities of Caesium 137 and Stnon@Q present in the various areas.

The Fallout from an atomic explosion is much madioactive than that deriving from a nuclear
power station. For an in-depth study SEE for exarivpherva Medica August 2002, Vol. 93, No.
4, pages: 227-273.

Table IX and XII show different levels of radioaaty in the various “hot” areas (Black, Grey, Red,
Orange, Yellow, White Zone), from nuclear explosiohatomic bomb (Table XlI) and from
accident of nuclear power station (Table IX).

This paper will focus on the levels of radioaciih the medium-long term, comparing the values
of a Fallout from a nuclear power station (SEE €dMl, Figure 6-A, 6-B, 6-C, 6-D, 6-E, 6-F ) with
those from a Fallout from an atomic explosion o ginound, for example, in a big city, as Milano
(SEE Table XlI and Figure 9-A, 9-B, 9-C, 9-D, 9%F).
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Table XII highlights the very high dose intensigteased by the Fallout induced by explosion of an
atomic bomb on the ground, as against that deritiagn a nuclear power station (Table IX).



Afterwards, instead, in the medium-long term, thadldut caused by an accident at the nuclear
power station remains more radioactive.

From the seventeenth day after a hypothetical sighoof an atomic bomb on the ground, the
levels of radioactivity would tend to decreaseHtart but more slowly and with greater differences
between them. Thus there would be a practical suibioh of the Black Zone into Black Zone A
(the area of highest contamination, covering alié8itof the Black Zone) and Black Zone B (with
lower contamination compared to Zone A). Similattye Red Zone would be divided into Red
Zone A (the area of highest contamination, coveehgut 1/3 of the Red Zone) and Red Zone B
(with lower contamination compared to Zone A).

Table Xll shows a summary of the Fallout from atorbomb, proposed by the author, for a
practical mnemonic use, with the various doses amfiation expressed in REM, as can be
accumulated overall by an individual standing ie thpen, because these doses of radiation are
referred as doses absorbed one metre from growed [Eherefore an individual bending over or
lying down will absorb a much higher dosage: ifos& at one metre = 1, then: adose at 50 cm =1
x 4; adose at 30 cm =1 x 11; a dose at 10 crx 200; a dose at 1 cm =1 x 10,000.

Table VII and Figure 5 shows comparisons amongdifferent levels of radioactivity of the two
types of Fallouts (nuclear explosion of atomic bomud accident to nuclear power station,

considering the highest contaminated zone as feeeree “hot” area, i.e. the Black Zone A.
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First of all, we will consider the quantities ofr@ttium 90 and Caesium 137 deriving from nuclear
explosions of atomic bomb on the ground. Then, weanalyse the contamination from Caesium
137 and Strontium 90 also in the case of a Fallaused by an accident at a civil nuclear reactor,
considering the terrible disaster of Chernobyleaeple.

Table XVIII — Contamination at ground level by Qasi 137 after an atomic explosion

CesiaRv Gamma emission
at grouedel from Cesium 137
Hot Zones
Micro/Gair Milli-RAD/hour RAD/month
10 tm at 1 meter from at 1 meter from
ground level ground level
White Zone 0.03 0.03 0.02
Yellow Zone 0.3 0.3 0.2
Orange Zone 15 15 1
Red Zone B 3 3 2
Red Zone A 9 9 6
Grey Zone 15 15 10
Black Zone B 30 30 20
Black Zone A 90 90 60

Table elaborated by the Author according to dattyptaken from:

1. Gladstone C.Drhe effects of Nuclear WeapoA¢omic Energy Commission, Rome 1959
7. Fowler J. Falloute precipitazioni radioattive e il futuro del’'uméa, Milan, Bompiani 1961
8. Dieta G Progetto Fallout, per sopravvivere il giorno dgfdugarCo Edizioni, Milan 1984

Substantially, the predictive estimate of radioaxtifall which can be obtained using the
Nomogram in Figure | will provide all the measurenseof radioactivity foreseen in the first 6
months ( http://www.ecceterra.org/img/nacci.krsko.fig.1.nggrem_dic08.jpg).
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The colorimetric classification of the differentas, shown in Table VIII, will also be useful to
understand the biological risk deriving from theideies of gamma radiation due to a great extent to
Cesium 137, and to the residual contamination eicalural land by Strontium 90; we can thus
obtain a long range picture of the dangers deritiom the cultivation of this soil. There follows a
description of the risk estimates keeping in mimat the calculations are approximate.

Cesium 137

Around the sixth month radioactivity is thoughtde almost all due to Cesium 137, which could
therefore be considered the parameter for measthiemgontamination from Fallout dust, according
to Table XVIII.

In this last Table, on the basis of various Ameri@stimations {'] the dose of radiation
expressed in milli-RAD/hour, refers to one metemnirthe ground. Therefore an individual lying on
the ground will absorb a much higher dose. Agaimable XVIII one can see that the level of
radioactivity from Cesium 137, foreseen in the Whibne (0.03 milli-RAD/hour) is higher than the
level of natural (Background) radioactivity currgnpresent in the world*f] and is equal to about
0.015 milli-RAD/hour, or even less, as in Northyté0.008 milli-RAD/hour).

As will be noted, the schematic division of thel&al in these colorimetric plans are principally
of practical use, with easy data to remember. is $knse the second column of Table XVIII has
been completed with measurements in micro-Curiedt¥ of land, and not in nano-Curie,
Becquerel or any other measurements, for the simgdson of making the data as similar as
possible (in fact they have been rounded up) tseho column three of the same Table, which are
expressed in milli-RAD/hour.

The values shown in the Table have been applidtidoauthor, on the basis of values of Cesium
137 in Black Zone A (850-900 Curie/Rndeduced on the basis of three considerations:

1) American calculations in the 1950s and 60s gavepgmnoximate estimation at the sixth month
of Fallout of about 60 RAD/month, almost all denigifrom Cesium 137].

2) American calculations in the 1950s and 60s consiti¢hat half the dose absorbed came from
Cesiumr137 situated within a range of 10 m from @eger positioned at one meter from the
ground [].

3) The quantity of Cesium 137 on the ground is thougltte equivalent to that of Strontium 90, on
the basis of work done in 1959, where the quamtitZesium 137 produced by the explosion
was 6%, and that of Strontium 90 58 [for every 50 g of radioactive isotopes derivingm
fission [-°. The concentrations of Strontium 90 calculatedtiy Americans were equal to
about 75-780 Curie/kfrfor the most contaminated areds &nd they were therefore considered
credible for estimating local Fallout.

A calculation was then made to verify the correlatbetween the concentrations of Cesium 137
on the ground expressed in micro/Curie/10°dsecond column, Table XVIII), and the gamma
intensity of the same resulting radio-isotope @raolumn, Table XVIII), looking for the amount of
Cesium 137 present within a range of 10 m in Bldoke A, and then correlating it with half the
ionizing dose of Cesium 137 estimated at one nfeten the ground by the Americans in 1961 [
equal therefore to 30-32 RAD/month, that is, eqaa&5 milli-RAD/hour. Given that in Table XVIII
the estimated amount of Cesium 137 in Black Zonei#hin an area of a 10 m radius (31,415%m
is equal to 0.282 Curie (author’s estimate) andpesmg that the whole area were completely
decontaminated (in practice impossible), and tHhatthee Cesium 137 were put in one place,
therefore making it similar to a punctiform souraad supposing that a Geiger were positioned at a
distance of one meter, one could therefore estirtigtethe real gamma dose at a distance of one
meter, of all the Cesium 137 previously distribubedhat area of a ten meter radius, according to



the formula of Constant Specific Gamma of the @esiradioisotope (in this case Cesium 137)
multiplied by its own Emission Fraction. One woudldd that the final value found (70 milli-
Roentgen/hour) is very near to the value previosblywn in the third column in Table XVIII, and
foreseen for Black Zone A.

In fact, the Constant Specific Gamma of Cesium is3&qual to 0.3 Roentgen/hour/Im/Cuitje
and the Emission Fraction of Cesium 137 is equél&d [°7.

Therefore 1 Curie of Cesium 137 will be equal t8 Roentgen/hour/meter. Multiplying this
value by the following Emission Fraction of Cesi®7, equal to 0.84, we find that 1 Curie of
Cesium 137 gives 0,25 Roentgen/hour/meter.

Therefore 0.282 Curie of Cesium 137 (Black Zone ithim a 10 m radius) will be equal to 0.07
Roentgen/hour/meter: a value which goes well withsé theoretically predicted and reported in
Table XVIII.

These estimates, referring to Cesium 137, shoultbheidered approximate, however.

Considering that Cesium 137 dilutes very littlehe earth, one can substantially state that, on the
basis of Table XVIII, if the ground is not deconiaated, the residual radioactivity from Cesium
137 will reduce by a half only about every 30 yearkich would take us up approximately by one
level of color in Table XVIII for every halving ped (30 years for Cesium 137).

For example, after 120 years, a piece of land enrdéldioactive level Black A will be equal to
level Red B; a piece of land at Grey level, aftéry&ars will become an Orange Zone. These
estimates are theoretical, however, because theyased on the hypothesis that no substantial
alterations occur, caused by atmospheric ageriig decontamination programs carried out by man.
In reality, it can be estimated that a certain petage of radioactivity will go out of the most
contaminated areas, affecting those less contaednatthe course of subsequent decades.

There are, however, no predictable studies of fftrdigeologic type for our national territory,
especially concerning the most important agricaltareas such as the Po Valley, Central Italy and
the Apulia plateau.

Strontium 90

The system of classification proposed in this wi@rble VIIl) also works well to measure the
radioactive concentration of pure beta emissiotoses; it is therefore useful in the case of radio-
nuclides that are particularly serious for the fanatle of the population, such as Strontium 90
(Tables XIX-XX).

If we refer again to the American predictions, athe cited, for Strontium 90 concentration at
ground level following a thermal-nuclear global fiimn [ ], these concentrations were considered
variants from 10 to 3,000 times the level deriviexhf Fallout of more than 200 experimental atomic
explosions during the 1950s and 60s. They corretgmbin the USA to about 25 milliCurie per km
equal to 10 units deposited in the skeleton of\arage American child (1 Unit of Strontium 90 is
equivalent to 1x1®? Curie of Strontium 90 per gram of Calcium): thd€eUnits of Strontium 90
were considered to be equal to about 6 REM of totadiiation foreseen for the subsequent 70 years
(about 2 REM in 25 yeard]]. Those works considered as negligible the peaggnof Strontium 90
which would be eliminated from the skeleton in thkowing decades, and of little relevance the
further accumulation of Strontium 90 in adulthodtierefore, this irradiating dose was considered a
possible future cause of leukemia, with a numberaskes of between 0.2 and 0.6 per 100,000 cases
for every REM accumulated in the subsequent 70syeaud a smaller percentage of bone cancers.

According to the author, these values should beifreddon the basis of worse results from
UNSCEAR from 1988%Y. They raised the values to 8.5 of cases of let&emithin 25 years for
every REM accumulated by 100,000 people, with thditeon of 5 cases of bone cancer within 50
years and 15 cases of Multiple Myeloma also witiiryears (Table II).



These worse values, reported in Table Il; refem&tantaneous exposure to gamma radiation,
however, and not to chronic exposure to Strontirbéta rays, which deposits itself in the bones
and stays for the 70 years following absorptiorreéfore the values referring to the percentage of
leukemia, reported in Table XIX, should be slightipdified. Similarly, this should also apply to
the rise of bone cancers in the population, caledlaver a 50 year period of time.

On the basis of American studi€$ &nd on what is reported in Table II, concerningSCEAR
values from 1988%f], one would estimate in any case, in the absehomoe precise data, that each
Unit of Strontium 90 must give the bone marrow 2MRiB 25 years, 4 REM in 50 years and 6 REM
in 70 years.

Strontium 90 is probably the most dangerous radidide of all those produced by an atomic
explosion, because this is easily dissolved andorbbd by the gastrointestinal system,
differentiating it from almost all other radioisps. In an adult, where only 5% of the skeleton
tends to renew itself with new calcium, with thespibility therefore of assimilating Strontium 90
too (because it is very similar to calcium), onedf the accumulation of this radio-nuclide can be
considered negligible. Vice versa, children devetpuckly: from the first to the fifth year their
skeletal weight increases by 20% a yedre nutrition they receive is therefore cruciatliet based
on cereals would result in an incredibly high patage of this radioisotope in children (Table XX).
Vegetables would be dangerous too: assuming tegbrissence of Strontium 90 in the soil is equal
to 1, a diet based only on vegetables could gighdri estimates than those, already serious,
reported in Table XIX, as can be demonstrated bmparisons from the 1950s which had
documented accumulations of Strontium 90 130 tilgker in the bones of rats than those of the
same radio-nuclide contained in plants and theosading soil.



Table XIX — Levels of Fallout from Strontium 90grund level. Relative units accumulated in chitgrand % of tumors estimate

Leukemias Bone tumors Ithdle myel.
In 25 years from in 50 years from in 50 years
Ground level Units of Strontium 90 2 REM/Units of REM/Units of from 2 REM/Units
Hot Zones Strontium 90 absaok with diet Strontium 90 Stiam 90 of Strontium 90
Micro/Curie/ ¢ accumulated by analated by accumulated by
10 drtw) 100,000 children 100,000 children 00,000 children
&) %) *]
Present level 0.0028)( 10%) 17 10 30
White 0.025 100 017 100 300
Yellow 0.25 1,000 1,700 1,000 3,000
Orange 1.2 5,000 @5 5,000 15,000
Red B 2.5 10,000 1700 10,000 30,000
Red A 7.5 30,000 50,000 30,000 90,000
Grey 12,5 50,000 | Al 50,000 All
Black B 25 100,000 All All All
Black A 75-80 360,000 All All All

(#): in Table XIX this is estimated at 15 Units. lpanese children it was estimated at around 5G [hit

(#): One Unit of Strontium 90 is equivalent to 1X£@urie of Strmtium 90 per gram of Calcium. It is estimated thatnit deg
REM in 25 years, 4 REM in 50 years, 6 REM in 70rgd4.

(#): UNSCEAR in 1988 21 increased its estimates Boc@ses of leukemia within 25 years for every RElduanulated by each af
people, with an additional 5 cases of bone tuméhiwi50 years and 15 cases of Multiple Myeloma,jragathin 50 years (SEHal
These values refer, however, to instantaneous expds gamma radiations, and not to chronic exmogubetaays from Strontiun
70 years, as researched in this study.

Table elaborated by the Author according to datetlypdaaken from: Fowler J. Falloutte precipitazioni radioattive e il -
dell'umanita Milan, Bompiani 1961 and fromtJNSCEAR 1988 United Nations Scientific Committee on the EffectsAt
Radiation,1988", Sources, Effects and Risks of lonizing Radiatidgmited Nations, New York, 1988.

Table XX — Strontium 90 assimilated in the dietaofaverage American in 1958

Quambf 18 Curie Total Units of
Calei absorbed of Strontium 90  Strontium 90 (*)
Food in a yaargrams found in 1 gram by food
of Calaiu

Meat 20 5 100
Dairy products 233 7.8 1,818
Potatoes 22 12.2 268
Fruit and
Vegetables 80 14.5 1,160
Cereals 18 125 2,250
Total 373 164.5 5,594

(*): One Unit of Strontium 90 is equivalent to 1x¥0Curie of Strontium 90 per gram of Calcium. America
studies concluded that of the 5,500 Units of Steont90 contained in 373 grams of calcium consumettie diet
in one year, 15 Units would be deposited in thdet&a of the average American (not reported whe#uakenit or
child).

Table elaborated by the Author according to datetlypaaken from: Fowler JFallout: le precipitazioni
radioattive e il futuro dell'umanitaMilan, Bompiani 1961, page 91.




Table XXI - % of accumulation in foods of Strontild8 able to be assimilated in a population withed tbtally
lacking in cereals, fruit, vegetables and dairydois, and with potato consumption increased tbieef

Quayf 18 Curie Total Units of
Calei absorbed of Strontium 90 Strontium 90
Food in a yaargrams found in 1 gram by food
of Calaiu
Meat 20 5 100
Potatoes 66 12.2 805
Total 68 17.2 905

Table elaborated by the Author according to datdypaken from Table XIX and XX.

As regards cows milk, it must be added that asfoleer turns into milk there is a certain
discrimination between Calcium and Strontium 90ty cow, but the percentage of Strontium 90
which gets into the milk is nonetheless very highbies should therefore always be breast fed,
because a woman, being adult, has little Stronta@nAny dairy products should be eliminated
from her diet. The milk itself, the crops growndantaminated areas, the fruit and the green leaf
vegetables should guarantee the child a diet @@ fStrontium 90. Vice versa, as regards dairy
cows, they should not be put out to pasture for yndecades (except in the White and Yellow
Zones), but should only be fed on fodder comingnfsmil with a low Strontium 90 content (perhaps
the Orange Zone, but definitely the Yellow and Widbnes). Furthermore all children should have
a supplement to their diet of tablets of algindt€alcium or Sodium: a natural polysaccharide used
in the confectionery industry today, which has shaWwat it can reduce from 50% to 80% the
absorption of Strontium 90 by the intestif&{°j. Dolomite, a calcium compound made up with
40% of magnesium carbonate has also been propfjsédi§ of course useful to integrate the diet
with vitamins, mineral salts and anti-oxidants froerbal therapy origins.

The ratio of accumulation of Strontium 90 betweereals and milk on the one hand and all other
foods, is high (Table XIX). This, therefore, maleediet of grain impossible for man. Probably, the
most suitable energy-giving substitute for cerealsthe potato, because its accumulation of
Strontium 90 is 10 times less, even if it is dtijh (Tables XX and XXI), because it is similar to
that of milk, fruit and vegetables.

Overall evaluation of Cesium 137, Strontium 90 atlter radio-nuclides

The seriousness of the environmental damage ogrthend from Cesium 137 and Strontium 90
is due to their long period of physical half-lif28(years for Strontium 90 and 30 years for Cesium
137). Both enter the human food chain (Tables XWMXI) [ °"?°4] but they differ from each other
in different ways, which need different protectiechniques.

Unlike Strontium 90, Cesium 137 is not cumulativetine organism, because about a half is
eliminated over 0.5-6 month$%1. For this reason it is a lot less dangerous &ldng term than
Strontium 90. It is, however, still dangerous besgait is agammaemitter. Thus Cesium 137 is
dangerous even if it is on the outside of an organiunlike Strontium 90 (the latter can cause
leukemia or bone cancers only if it is taken inhvilie diet, because it ish@taemitter, Tables XIX
XXI). The threat posed by Cesium 137 is therefaficdlt to quantify as in the case of Strontium
90. It can be defined in some way, supposing thiatin a state of equilibrium, in the sense, ibat
that Cesium 137 is dangerous for the populatioly belcause of its concentration in the ground,
whatever precautions are taken to eliminate it fria diet, precautions that one can consider
substantially useless (unless the soil can be dagovnated to such an extent that it is equivalent t
a Yellow or Orange Zone). The dangers of Cesium&k8ihe following:

1) it causes tumors in any organ, because it is eveFggvin the organism and it can also cause

damage from the outside (gamma radiation can edooyt 40 m);



2) it causes genetic mutations in descendants, becdaissalso present in the testicles and it can

also cause damage from the outside (gamma radiegiocarry 40 m).

The final difference between these two radio-nwditles in the different ways they accumulate
in the soil: Strontium 90 penetrates deeply to ptldef more than 30 m, while Cesium stays on the
surface: it is thus possible to eliminate it usssgdlings with short roots such as grass. Viceayers
with regard to the decontamination of soil fromo&tium 90, fertilizing the soil with a calcium-
based fertilizer, carried to the limits of toledalgifor agricultural land, reduces the absorptmin
Strontium 90 by the roots of the plants, by onhaif [].

With regard to cultivated foods, potatoes do naoab Cesium 137 (Table XX), even if they
absorb a quantity of Strontium 90 equivalent towal0% of that absorbed by ceredlk & fact,
which, according to the author, makes the riskhef accumulation of Strontium 90 in the bones
(through eating potatoes) negligible, probably clatgby negligible in the Orange, Yellow and
White Zones, and perhaps even in the Red, butibtitg earth is not turned. Furthermore, the soil
should be decontaminated quickly, using grassdstsaito reduce both the radio-nuclides in the
soil before Strontium 90 does any deeper and mideesoil in the Red Zone unusable even for the
cultivation of potatoes (in preparatiofthe cultivation of potatoes in areas contaminatey
Fallout’).

The problem of cereal€][is a serious one because they assimilate botiue@able XVIII)
and Strontium (Table XIX) equally well, reaching,the case of the latter, very high levels.

Cows milk, too, has high levels both of Cesit¥?{ and of Strontium§‘] because the cows
feed on grass (short roots), and green leaf velgstathich are full of Fallout. Unless it is possibl
to feed the cows in the barn with uncontaminatettiés and water, it is better not to drink milk in
the areas up to and including the Orange Zone,evhés possible to eat potatoes.

The consumption of vegetables, green leaf vegetadubel fruit should be forbidden under any
circumstances except, perhaps, in the White antbwWelones. Fresh vegetables are very important
for their anti-oxidant action and their vitamindiqtisands of herbal-chemical factors). Some root
vegetables, such as carrots, could be used aststésstand above all the intense cultivation of
brown seaweed along the less contaminated coastsoyld then be dried and made into tablet
form). There is a fair amount of Cesium 137 in méat the concentration varies a lot according to
the animal and the place where it usually grazesatlVon the other hand, is not an important source
of Strontium 90, but if the bones of the animal ased to make stock for soups, if they are boiled
for a long time or cooked in a pressure cookem #heertain amount of Strontium will pass into the
food. Therefore, the consumption of meat or fish lsa considered of very little danger, even if they
are contaminated with Cesium 137 because of itostlraven distribution in the organism rather
than concentrations in important points. Vice vellsa consumption of liver should be avoided
because it is rich in long life radioisotopes (8tram 90, Manganese 54, Cobalt 60, Zinc 65,
Ruthenium 106, Barium 144, Plutonium 241, Ceriurd,1Bromethium 147, Praseodymium 147,
Uranium 238, Radium 226, Samarium 151) as wasdyrshown in Japan in the 19565 |

In the event of a possible exposure to lodine I3the Acute and Sub-Acute Period, it may be
useful to keep available tablets of potassium iedid be given especially to children.



lodine 131

The irradiation from the inside of the thyroid digelodine 131 does not significantly increase the
risk of developing thyroid cancers, but the numifeindividuals exposed to lodine 131 during the
childhood for medical purposes is too low to exprascertain judgement on the issé@. [The
minimum latent period between the exposure to tamiia and the diagnosis of thyroid cancer is
about 5 years, but the effects of radiations pefsisiecades’f>9.

The risk of developing a thyroid cancer is maximB@30 years after exposure, remains high for
about 20 years and then slowly decreases.

The younger the individual at the moment of expestine higher the risk of developing thyroid
cancer: after 20 years of age, the risk is verydowven zero®f}.

These data — largely confirmed by other scientiferature — show higher radiosensibility of the
thyroid in children and teenagers as against iftsffid .

The risk of developing thyroid cancer increasesase of exposure to 10 REM doses and it depends
on doses.

No reliable data are available for doses lower th@rREM. Thyroid cancers caused by radiations
are almost all well differentiated (papillary amadlicular-papillary).

In the Chernobyl nuclear accident, radioactivityse® affecting thyroid were measured after the
accident in Ukrainian and Belarusian children aeentgers and they ranged from less than 12
RAD to more than 1,000 RAD, with a median dose®RAD.

About 1% of the children were exposed to a doseare than 500 RAD.

The number of thyroid cancers was therefore vegh H??, from about 0.07-0.3 cases out of
100,000 individuals in paediatric age (similarlywestern countries) to 2.5 cases out of 100,000
individuals in paediatric age, with an incidencelp& years after the disaster, i.e. 1993.

In the most contaminated areas, the incidence ybith neoplasias in paediatric age was 20-60
times higher than previous years. The highest ermd was registered in the youngest subjects —
aged less than 7 years — at the moment of expaslas. of the children who developed a thyroid
cancer were less than 1 year old when the accatentrred.

The average latent period between irradiation aladndsis was definitely shorter (4 years) as
against that seen in other thyroid tumours indunethdiations.

Also in adults there was an increase — almost tldoftn thyroid neoplasias during the years after
the disaster.

There also was an increase in benign diseases k- a@utoimmune thyroiditis, multinodular
goiter. In the event of a possible exposure torledi31 in the Acute and Sub-Acute Period, tablets
of potassium iodideould prove useful, especially for childréfiT.

Plutonium and Uranium

About 14,000 American soldiers, First Gulf War vates, died in the last few years because of
I3%mphomas, lung tumours and leukaemias causedebinttalation of Plutonides and Uranidés'|

This fact let people dramatically reconsider thenggaousness of Uranide-234/235/238 and
Plutonide-238/239/240 leaked by a Fallout from el@ar power station and an irresponsible use of
so-called “Depleted Uranium” both for civilian amilitary purposes¥#°4.

Also Uranium-238 is one of the 200 radioisotopesctvimake the effects of a Fallout on the
civilian population extremely dangerous for humaalth. However, even if the natural Uranium-
238 is a radionuclide with a very long decay andrefore potentially present in the global
ecosystem for a very long period, it is not in tkast comparable with metallic Uranium 238



(uranium obtained by man in the form of W@&s Fuel:Uranium dioxide, manufactured ceramic
pellety, and with Plutonium, which on the contrary cancbasidered together with Caesium-137,
Strontium-90 and lodine-131 one of the most impurta and the fourth most dangerous —
radionuclide which needs to be considered in cése Fallout from a nuclear power station and
from an atomic explosion on the ground.

Plutonium and other similar transuranic elemenésdamgerous because they enter the food chain
through fruit, vegetables, shellfish, fish, meagig, legumes, milk, etc. These radionuclides heave
structure similar to that of the above-mentionedor@tum-90 and Caesium-137 and closely
simulate the biochemistry of Calcium, Potassium aiinér chemical elements necessary for human
biochemistry. Fortunately their absorption percgatss much lower than that of Strontium-90 and
Caesium-137. Howeveglpha emissions of their radiations make them from 2@otimes more
dangerous than Strontium-90 or Caesium-137 alsl thi2 same amount of RAD (Gray) or Curie
(Becquerel) emitted.

According to other data, Plutonide-238/239/240 atigkr transuranic elements could be dangerous
especially because they can be inhaled into luRgscisely the amount of Plutonium absorbed
through inhalation is about 10 times higher thaa #mount of Plutonium absorbed through
ingestion 3. In particular, as far as Plutonides are conakritewas demonstrated that al least
15% of the substances deposited in the lung alvesdch the lymphatic system (Hodgkin
lymphoma and Non-Hodgkin lymphoma), 5% go into theod stream, thus reaching almost all
tissues and organs. 45% of this 5% settle into $doancers and bone sarcomas) and affect the
bone marrow (leukaemias, multiple myeloma), furth&?o settle in the liver and the rest 10% are
excreted by kidneys. The rest deposited in theadileause lung cancerd’$"4.

Plutonium assimilation percentage is at least @i higher than that occurring through water or
food at the gastroenteric level: according to tamdaollected by the ICRP in 1972, only 0.003% of
Plutonium ingested through food is assimilatedHgyihtestine.

Table XXII: Current amounts of transuranic radidies contained in the human body (in not
contaminated areas)

alpha-emitting radionuclide femto-Curie absorbed (per gram of Calcium)
Uranium-238 8-100

Radium-226 4-100

Lead-210 60-320

From “Exposures from the uranium series with emphasifRkadon and its daughtefsNCRP.
Report No. 77

Data from Chernoby’{? allowed to estimate its concentration on the gobin the different areas
of contamination. The level of Plutonium-239/248uked to be about 1,000 times lower than that
of Caesium-137 and Strontium-90.

Unfortunately, concentrations of Plutonium-241 te ground, though not measured, should be
very similar to those of Caesium-137 and StrontROn-i.e. 1,000 times higher than those of
Plutonium-239. Actually, according to Soviet authes, the leak from Chernobyl reactor was of

6,000 Tera-Becquerel of Plutonium-241, as agairtstal of 34 Tera-Becquerel of Plutonium-239

and about 40 Tera-Becquerel of Plutonium-248).[



These data should be reconsidered in the lighh®faimost imminent use of so-called “depleted
Uranium” (containing also plutonium isotopes) béth military purposes (depleted Uranium anti-
tank bombs) and civilian applications (in order ddngerousness: inertial counterweights for
aeroplane wings and tail rudders [370-500 kg fddoing 747, 300 kg for a DC-10], building
industry in general, locks of security safes, skgels, rock drills, engine spark plugs, engine
flywheels, microwave ovens, microphones, telephpmesphones, televisions, airbag sensors,
underwater snorkels, shots for sporting guns, ¢alis, fishing rods, etc...).

In particular, it must be underlined that althowgyanium is a metal, it is pyrophoric, i.e. it tertds
burst into flames in contact with oxygen and athhigmperatures, thus releasing Plutonium
isotopes and other radionuclidé&{>*#>1.

“Depleted” Uranium is produced in two different vgay

1) enrichment of Uranium-235, where Uranium-23@astially depleted by Uranium-235, which is

used for other purposes and passes from a normaéntration of 0.7% to a final concentration of
0.2%

2) reprocessing of atomic waste after exhaustiomwflear fuel used to make nuclear power
stations work: after a year of functioning, in aclear power station 0.5% of Uranium-238 turns
into Plutonium-239. After separating the waste,-@2% of the above-mentioned 0.5% remains
Uranium-238. Modern chemistry is not able to furtlparify the waste and then completely

eliminate all Plutonium-2391°4.

Supposing that only 20% of the depleted Uraniunduselay to produce conventional weapons
(anti-tank bombs) and/or for civilian building, dadfor civilian aviation, and/or for other civila
purposes has gone out of the reprocessing methibds grolluted with Plutonium-239, Plutonium-
238, Plutonium-234, Plutonium-240, Uranium-235, Rad226, Lead-210, Uranium-236, Radium-
222, etc., the following considerations can be made

1) It was estimated that out of about 3,000 tons @ptdted” Uranium used during the first
Gulf War at least 2-6 kg of Plutonium were dispdrsethe ground, about a half (1-3 kg) as
aerosolised nanoparticles, causing environmentaioanation conditions similar or worse
than those of the most contaminated areas of Chgknioe. 3-4 Becquerel of Plutonium-
239/nf within 25 km from the nuclear power station (Gesy Black Zone).

2) In the areas where depleted Uranium weapons wexé dslraq, Afghanistan or former
Yugoslavia, Plutonium concentration in the groundhihbe higher. Actually, according to
the U.S. Senatorial Commission, the first Gulf Weaused the death of 14,000 American
veterans from cancer, lymphomas, leukaemias orr attadignant tumours and permanent
disability of other 320,000 veterans.

These data make it absolutely clear that depleteghiUm is extremely dangerous (above all
because of the Plutonium contained), in every kihsituation:
1) Fallout from nuclear explosions of atomic bombgtmground;
2) Fallout caused by an accident at a nuclear povaéipsat as happened in Chernobyl,
3) Use of depleted Uranium conventional weapons (Wdghanistan, former Yugoslavia);
4) Use of depleted Uranium for civilian purposes (lak security doors, civilian aviation,
etc., ...)

Plutonium came then into the limelight immediatafter the end of the first Gulf War of 1992 and
of wars in the Balkans (1991-1999), when the gusatof depleted Uranium — probably containing
Plutonides-238/239/240) as well — caused an uhéhtunknown effect regarding (“nuclear” or
“conventional”) Fallouts: theplashingeffect, i.e. when radioactive particles (the maashgerous



are those of Plutonium-238/239) resuspend in theosphere because of the wind or rain
(differently from the phenomenon known wassh out when the rain drags radionuclides to the
ground and that ofain out when radionuclides are dragged to the groundhm form of
microdrops, which act as condensation nuclei amdcarried by the clouds over long distances
before falling to the ground as snow, rain or hail)

In order to understand the extreme dangerousnes®ldbnium and otheralphaemitting
radionuclides, such as those of depleted Uraniumis inecessary to make the following
considerations (SEE Table XXIII).

Table XXIII : Plutonides and Uranides

alpha-emitting | Radionuclide Source weight (from Energy in RAD/year of 1 nano-Curie
radionuclide physical 1 nano-Curie) MeV of 1 micro- | 1C micro- | 20 micro-

Half-Life emitted metro metri metri

(in years) Hellion
Uranium 238 4,5 x 10E9 33 gram (M) 4,2 54 13 1,6

3,3 milligram (*)

Uranium 235 7 x 10E8 5 milligram (™) 4.4 58 14 1,8
Uranium 234 2,45 x 10E5 3,2 microgram (}) 4,8 60 20 4
Radium 226 1620 1 nano-gram 4,8 60 20 4
Plutonium 239 24,000 16 nano-gram 5,1 76,5 33,8 811,
Plutonium 238 86 57 pico-gram 5,6 82,4 36 12,6

From “Exposures from the Uranium series with EmphasisRadon and its Daughters. Recommendations of the
National Council on Radiation Protection and Meamments”, Issued March 15, 1984; page 66.

(™ Natural Uranium, present in weak traces in ifemous rocks, where its concentration is aboun&8o-Curie (1.23
E3 Becquerel) of Uranium-238 per 1 kg of rocks (#fsm W.R.:Health Effects of exposure to low-level-lonizing
Radiation pages 366 (Nuclear Power Generation).

(*) Metallic uranium obtained by man in the form 0fO, (Fuel: Uranium dioxide, manufactured ceramic peljets
where its concentration is much higher, nearly 10086 about 0.3 mille-Curie/kg of metallic bar.

(™) Metallic uranium obtained by man in the forh @O, (Fuel: Uranium dioxide, manufactured ceramic pel)ets
where its concentration is much higher, similathat of Uranium-238.

(°) From ‘Dose factors, dose-to-source ratios, and uraniuotoige mass and activity abundances assumed for
estimating exposures from DUE-containing prodticts

The biological effect o&lpharadiations on human tissues requires a specathtent.
Alpharadiations (Hellions) have a range of a few doxéecrons and 1 RAD is equal to the energy
deposited in 1 gram of biological tissue (too bag the range of Hellions). It can therefore be
assumed the activity expressed in Curie to be taoted by millions of alpha-emitting
microsources.

It can therefore be assumed that this 1 nano-Qafriglpha-emitting radioisotopes is uniformly
distributed in a volume of 1 cubic centimetre, argrheavy, constituted by 1 billion healthy human
cells, each cubical, with a side of 10 microns aneblume of 1,000 cubic microns, without any
empty space between them.

As these aralpharadiations, the RAD (Gray) must be converted REM (Sievert) because of the
Relative Biological Effectiveness or R.B.E., whigmges from 5 to 20 for these radionuclides.




As far as this radionuclides is concerned, itsatiffe emission range of hellions is 20 microns. The
volume irradiated by one micro-source will be of D cubic microns, i.e. 34 struck cells, each
with a volume of 1,000 cubic microns. It can beuassd that microsources — uniformly distributed
in the hypothetical network of one gram of humasue, which is constituted of 1 billion cells with
a side of 10 microns — are about 34,000,000 s dsdver” each cell with their owmlpha
emissions; in other words, the above-mentionednael(34,000 cubic microns, i.e. 34 struck cells),
with the result of 1 RAD uniformly distributed in dram of human soft tissue, constituted of 1
billion healthy cells.

The radioactivity of each of these microsourcesl wien be about 34 atto-Curie (1,3 micro
Becquerel).

At this point, it can be confirmed that these msmarces are extremely dangerous. Their
dimensions expressed in weight are shown herdyebdsis of the previous Table.

Table XXIV: Plutonides and Uranides

alpha-emitting | Radionuclide = Source weight Source weight Amount of radionuclides
radionuclide physical | (from 1 nano-Curie) (from 34 atto-Curie) | hecessary to reach the
Half-l_ife same _dangerousn_ess_ aS
. Plutonium 238, which is
(in years) considered as referenge
guantity
33 gram (M) 1,12 micro-grams () 585.000.000
3,3 milligram (*) | 0,1122 nano-grams (* 585.000
Uranium 235 7 x 10E8 5 milligram (™) 0,17 nano+gga(™") 88.500
Uranium 234 2,45 x 10E5 3,2 microgram (}) 0,108agrams (°) 56.000
Radium 226 1620 1 nano-gram 0,033 pico-grams 18
Plutonium 239 24.000 16 nano-gram 0,54 pico-gramg 80 2
Plutonium 238 86 57 pico-gram 1,92 femto-grams 1

(™ Natural Uranium, present in weak traces in ifemaus rocks, where its concentration is abounh&B8o-Curie (1.23
E3 Becquerel) of Uranium-238 per 1 kg of rocks (#esm W.R.:Health Effects of exposure to low-level-lonizing
Radiation pages 366 (Nuclear Power Generation).

(*) Metallic uranium obtained by man in the form 0fO, (Fuel: Uranium dioxide, manufactured ceramic peljets
where its concentration is much higher, nearly 10086 about 0.3 mille-Curie/kg of metallic bar.

(™) Metallic uranium obtained by man in the forh @O, (Fuel: Uranium dioxide, manufactured ceramic peljets
where its concentration is much higher, similathtat of Uranium-238.

(°) From ‘Dose factors, dose-to-source ratios, and uraniuotoige mass and activity abundances assumed for
estimating exposures from DUE-containing prodticts

Table XXIV shows the great difference between raturanium, whose dangerousness is relative,
and metallic uranium, whose dangerousness is althestame as Plutonium 239.

Furthermore, it is clear that Plutonium 238 is extely dangerous. To underline is the amount of
different radionuclides necessary to reach the sdarmgerousness as Plutonium 238, which is
considered as reference quantity measured in nanie-@nd not in emitted or absorbed radiation
(RAD or REM).



Note: Radium 226 can be simply measured from thesidel of the body, according to its
characteristic gamma-emission df88 and 262 KeV, i.e. a gamma constant of 835
milliRoentgen/h/metre[7.

Limits of dangerousness o&lpha-emitting radioisotopes

In the past — as reported by the NCRP 1971 — pesslterability limits with no risks for people

were estimated to be around 1x10E-5 micro-Curiealphaemitting radioisotope per square
centimetre, as againbetaemitting radioisotopes, whose limit was estimaiede about 1x10E-4

micro-Curie per square centimetre. For example,ndu8-Curie/ cm2 (8 x 10E-4 micro-Curie) of
Phosphorus 32bgtaemitting) emits alone 15 REM a yeaf .

On the basis of the above Tables, the estimatensidered by the author to be unreliable.

Similarly, the estimated security limits @lphaemitting radionuclides present in the air are
considered to be completely wrong.

According to American studies, the concentrationPaitonium should have not exceeded 0.03
nano-gram/cubic metre of air (0.003 nano-Curie/cubetre of air) in the air and a total amount of
0.6 micro-gram in the human body, i.e. 0.04 microi€totally absorbed.

But these data are at lot of times higher tharatheunts of Plutonium-239 shown in Table XXIV,
which are able to emit about 13 RAD/year, alsortgknto consideration the subsequent conversion
into REM (i.e. 130 REM/year, with an R.B.E. of 10).

Both Plutonium and Uranium are very dangerous, @albe if inhaled into lungs in the chemical-
physical form of oxides (Ug PuQ), as they remain in the lung alveoli and alsohe thoracic
lymph nodes forever. Only a small part is elimigafeom the liver through faeces and from
kidneys through urine. Single monomers of Plutonamiranium — with an initial diameter of 0.01
microns — in the body tend to aggregate to othemanters of Uranium or Plutonium, constituting
even polymers with a diameter of one micron or matmg washing did not achieve good results,
not even in association with intravenous infusiafissodium bicarbonate (1.4%j§’f] or other
chelation substances, administered also intravéyiaisch as CaDTPA, NaDTPA, ZnDTPA.

From a medical point of view, assuming that UraniamPlutonium have been absorbed by the
human body and have deposited in the skeleton omen organ, where they cannot be taken away,
it can be simply concluded that the quantity sigfit to cause cancers or leukaemias will be about
1 nano-Curie of Uranium and/or Plutonium and/oreotiifa-emitting radionuclides present in the
lungs and/or in the liver and/or in the skeleton.

It will be not possible to precisely estimate tlomeentration of Plutonium-239, and/or Plutonium-
238, and/or Uranium-234, and/or Uranium-235 antf@nium-238, since the exact percentage of
these radionuclides within the “depleted Uranium”not known: for example in the case of
accidents, such as safe locks burst into flamerashes due to technical problems or pilot’s errors
of large commercial 747 aeroplanes (tons of whrehnaanufactured using “depleted Uranium”), or
in the case of conventional wars (Afghanistan,,Ifagmer Yugoslavia) using grenades or missiles.

However, the precise amount of Plutonium-239 arabehconsidered to be the most dangerous
could be discovered in patients contaminated bgethmixtures of radionuclides, by exploiting the



good percentage giammaemissions of Uranium-235 (about 0.2%) and a torolgwith a gamma
chamber at 186 KeV.

By knowing theoretical values of ground contamioatirom Plutonium-239, shown in Table XXV,
the splashingeffect, with resuspension of Plutonium-239 toaaid inhalation in the lungs, could be
estimated together with the risk of lung cancemppoma or leukaemia.

The only true starting data — which were experirantdetermined by Soviet authorities using
analysis instruments and contained in their papentimned in the bibliography*f] regard
Plutonium-239 in Grey Zone, i.e. 3 kilo-Becquemgliasre metre (7-10 nano-Curie/square
decimetre).

Radioactivity estimates in less radioactive zofigsd( Orange and Yellow Zone) are therefore only
presumptive.

The catastrophe of Chernobyl caused the dispedid)000 Tera-Becquerel of Plutonium-241 —
2,000 more than Plutonium-239 (34 Tera-Becquered)Riutonium-240 (40 Tera-Becquerel).
However, its importance is relative because dhdté-life (13 years).

The Table XXV shows the contamination values frolmdhium-239 around Chernobyl, offering
the basis for a general study.

Table XXV: contamination values from Plutonium-2a®und Chernobyl

Soviet contaminatiopnPlutonium-239 on the Plutonium-239 on the
LEVELS ground ground
Kilo-Becquerel/m nano-Curie/drh Equivalent Zone
(colorimetric scale)

LEVEL O 6-8 1.5-2 BLACK
LEVEL 1 3-4 0.7-1 GREY
LEVEL 2 2 0.5 RED
LEVEL 3 1 0.3 ORANGE
LEVEL 4 0.2 0.05 YELLOW
LEVEL 5 0.02 0.005, WHITE




SIXTH PART:

Fallout caused by an accident at a nuclear poweration:
the disaster of Chernobyl

The nuclear reactor of Chernobyl released abouifiibn curie — about 3,000 Peta-Becquerel —
during the first ten days following the acciderg, from 28' April to 6™ May 1986.
In the following months, the total leakage of raibve materials was about 10,000 Peta-

Becquerel, i.e. about 270 Mega-Curie.
http://video.google.com/videoplay?docid=-2720280555/ 62522

Within a radius of 30 km around Chernobyl — an arfeabout 3,000-4,000 K
4,400 Tera-Becquerel of Caesium-137, 4,000 Teray@ere! of Strontium-90 and 32 Tera-
Becquerel of Plutonium-239/248&§] were measured.

Altogether about 10,800 Peta-Becquerel, i.e. 276av@urie 'Y, were released throughout the
world. They were constituted by:

85,000 Tera-Becquerel (2.3 Mega-Curie) of Caesi@n{#,400 Tera-Becquerel within a radius of
30 km from the nuclear power station).

10,000 Tera-Becquerel (270 kilo-Curie) of Stronti@th (4,000 Tera-Becquerel within a radius of
30 km from the nuclear power station).

54,000 Tera-Becquerel (1.46 Mega-Curie) of Caesl@h{amount released within a radius of 30
km from the nuclear power station unknown)

1,760 Peta-Becquerel of lodine-131 (46 Mega-Curie)

6,000 Tera-Becquerel (162 kilo-Curie) of Plutoni@dt (amount released within a radius of 30 km
from the nuclear power station unknown).

30 Tera-Becquerel (810 Curie) of Plutonium-239nfals amount within a radius of 30 km from the
nuclear power station, in particular 3-4 kilo-Beecgl/nf within a radius of 30 km).

42 Tera-Becquerel (1,080 Curie) of Plutonium-248rteall amount within a radius of 30 km from
the nuclear power station, in particular 3-4 kilegguerel/within a radius of 30 km).

Other less dangerous substances:

1,150 Peta-Becquerel (30 Mega-Curie) of Telluriud2-1
115 Peta-Becquerel (3 Mega-Curie) of Strontium-89
240 Peta-Becquerel (6.5 Mega-Curie) of Barium-140
196 Peta-Becquerel (5 Mega-Curie) of Cerium-141
116 Peta-Becquerel (3 Mega-Curie) of Cerium-144

73 Peta-Becquerel (2 Mega-Curie) of RutheniLo6

168 Peta-Becquerel (4.5 Mega-Curie) of Ruthenil08
196 Peta-Becquerel (5 Mega-Curie) of Molybdenum-99
168 Peta-Becquerel (4.5 Mega-Curie) of Zirconium-95
95 Peta-Becquerel (2.5 Mega-Curie) of Neptunium-239
6,500 Peta-Becquerel (170 Mega-Curie) of Xenium-133
Total: 10,880 Peta-Becquerel (270 Mega-Curie)



Soviet authorities used the following scheme ofaactive levels (SEE Table XXVI and XXVIII)
and measured the radioactivity in Kilo-Becquerélfar Caesium-137, Strontium-90 and
Plutonium-239/240.

Table XXVI Ground contamination from Caesium-134vigét measurements in Pripiat (from
1986 to 1992)

Years Tera Bq /100 h
1986 66.2

1987 12.8

1988 9.48

1989 6.44

1990 4.63

1991 2.9

1992 1.92

Soviet dataXCHERNOBYL, Evaluation de I'impact radiologique et sanitaifglise a jour 2002 de Tchernobyl: Dix

ans déja) SEE bibliography No. 370

Note 1: Pripiat it's only 2 km from Chernobyl’'s ctar
Note 2 : Ground contamination from Caesium-137386Lis TEN (10) Times higher that the
Ground contamination from Caesium-137 after 1989019

Table XXVII Ground contamination from Caesium-1&gviet measurements in Pripiat (from

1986 to 1992) in MegaBg/mand micro-Curie /df

Years Tera Bq /100 h | Mega Bg/ M Micro-Curie/dnf | Equivalent Zone
(Colorimetric scale)

1986 66.2 662 200 Black

1987 12.8 128 34,5 Black

1988 9.48 94 25,5 Black

1989 6.44 64 17,3 Grey

1990 4.63 46 12,5 Grey

1991 2.9 29 7,7 Grey

1992 1.92 19 51 Grey

Table riformulated by the author on the basis ofi&odata {CHERNOBYL, Evaluation de l'impact
radiologique et sanitaireMise a jour 2002 de Tchernobyl: Dix ans déja) S$ft#iography No. 370

Table XXVIII: Ground contamination from Caesium-1%Bbviet measurements in Chernobyl

Distance from the
nuclear reactor of

Caesium-137
on the ground

Chernobyl, in km| Kilo-Becquerel/m | Contaminated | Evacuated people
surface in krf
LEVEL 1 25-30 1,500-5,000 3,000 100,000 people
LEVEL 2 48-50 600-1,500 7,000 270,000 people
LEVEL 3 100 185-585 30,000 580,000 people
LEVEL 4 200 37-185 125,000 4 million people
LEVEL 5 3.7-37| Russia. Europg

Table formulated by the author on the basis of &odata {CHERNOBYL, Evaluation de l'impact

radiologique et sanitaireMise a jour 2002 de Tchernobyl: Dix ans déja) St#iography No. 370

Important Notethis table is Ground contamination from Caesiudid-from 1989-1992.




In Table XXIX, Ground contamination from Caesiumfl8& riformulated by the author by
introducing a TEN-FOLD increase in Caesium-137 galoompared to the TABLE XXVI

Table XXIX: Ground contamination from Caesium-18nyiet measurements in Chernobyl

Distance | Caesium-137 Caesium-137
from the | on the ground on the ground
nuclear |Kilo-Becquerel/m KiIo—Becquerel/rﬁ Contaminaterﬁd Evacuated people
reactor of - surface in k
Chormobyi, (1989-1992) (1986X )
in km
LEVEL 1 |25-30 1,500-5,00D 15,000-50,000 3,000 100,000 people
LEVEL 2 | 48-50 600-1,500 6,000-15,00( 7,000 270,000 people
LEVEL 3 | 100 185-585 1,850-5,550 30,000 580,000 people
LEVEL 4 | 200 37-18" 370-1,850 125,000 4 million people
LEVEL 5 3.7-37 37-370 Russia. Europge

(*) Theoretical data: 10-FOLD increase in Caesiudd-%alues compared to the Table XXVI

The author has converted these data into the oksanement units, i.enicro-Curie/dmi (SEE

Table XXX), in order to compare these data withsthgroduced in his predictive estimates of

Fallout from an atomic explosiof'f].

Table XXX Ground contamination from Caesium-137yi8omeasurements in Chernobyl

Distance Caesium-137 on| Caesium-137 on the
from the the ground ground
nuclear | Kilo-Becquerel/m | Micro-Curie/10 dm | Contaminated | Evacuated people
reactor of | (1986) (*) surface
Chernobyl, in km?
in km
LEVEL 1 25-30 15,000-50,000 4-20 3,000 100,000 people
LEVEL 2 48-50 6,000-15,000 1.5-4 7,000 270,000 people
LEVEL 3 100 1,850-5,550 0.5-1.5 30,000 580,000 people
LEVEL 4 200 370-1,850 0.1-0.5 125,000 4 million people
LEVEL 5 37-370 0.01-0.1] Russia. Europe

(*) Theoretical data: 10-FOLD increase in Caesil®7-values compared to the Table XXVI

Data concerning ground contamination from Caesi@n-dfter an explosion of an atomic bomb on

the ground are here shown. They were publishedhdytithor onKinerva Medica in 2002 £'Y.
SEE Table XVIII (for Caesium-137{).

It can be said that the levels of radioactive comation from Caesium-137 used by Soviet
authorities (SEE Tables XXVI-XXX) substantially coide with the Grey, Red A, Red B, Orange,
Yellow and White Zones of the Nomograms presentethis work (SEE Tables IX, XI, XIl and
XIV). These refer to the effects caused by a Falfoom an atomic explosiort ], which have
been partially shown in the present paper as well.

Table XXXI shows the comparison between the twdesys for evaluating contaminated areas,
considering Caesium-137 as reference point.



Table XXXI: comparison between Table XVIf’f] and table XXX (this work) as far as Caesium-
137 is concerned

Soviet contamination Caesium-137 on the Caesium-137 on the ground
LEVELS ground
Kilo-Becquerel/m Micro-Curie/dnf Equivalent Zone
(colorimetric scale)
LEVEL 1 15,000-50,000 4-20 GREY
LEVEL 2 6,000-15,000 1.5-4 RED
LEVEL 3 1,850-5,5%0 0.5-1.5 ORANGE
LEVEL 4 370-1,85( 0.1-0.5 YELLOW
LEVEL 5 37-370 0.01-0.1 WHITE

Table formulated on the basis of Table XVf{] and Table XXX of this work

Therefore, it can be said that the level 1 deteeahiny Soviet authorities — which reached up to 25-
30 km from the nuclear power station of Chernoleylyering an area of about 3,000 %
substantially coincides with the Grey Zone of treddgrams presented in this work, which refer to
the effects of Fallout from an atomic explosion (fBcro-Curie/dmi). The lowest value of
Caesium-137 measured in this level-1 area was IK#0@Becquerel/m (equal to about 4 micro-
Curie/10 drf in our Tables) and the average highest value tezgis in this area (5,000 Kilo-
Becquerel/r) could be considered equivalent to about 20 mitucie/dnt, i.e. a level slightly
higher than the Grey Zone (Black Zone B).

At this stage, if the amount of radionuclides retgh by the nuclear power station of Chernobyl
from 26" April to 6" May 1986 (81 Mega-Curie) and the contaminatedsasga known, it is
theoretically possible to consider the accidenCbérnobyl as equivalent to the power of a nuclear
bomb of 15 kiloton exploded on the ground with advof25 km/h.

According to the Nomogram of Fig. 1, Point C (tBedose line between Red Zone and Orange
Zone) is equal to 50 km downwind of the Chernolovpr station.

On the basis of Tables VIII, IX and X, it is podsilto obtain the different areas of Fallout:

Calculation POINT C = 50 km (SEE Nomogram Fig. 1). Therefore:

The border between Black and Grey Zones: POINTn&rfi) divided by 4 =12 km

The border between Grey and Red Zones: POINT &nfindivided by 2 = 25 km

The border between Red and Orange Zones: POINT Ki{): 50 km

The border between Orange and Yellow Zones: POINih &m) multiplied by 2 = 100 km

The border between Yellow and White Zones: POIN{Iin&km) multiplied by 4 = about 200 km
END of the White Zone: POINT C (in km) multipliegy 8 = about 400 km

Data from Chernobyl (SEE Table XXXI) show a goodretation between real contamination data
and the theoretical data presented here, provid&d8l Mega-curie is considered equivalent to a
nuclear explosion of an atomic bomb of 15 kilotew dhe contamination on the ground has been
carried by a wind o025 km/h.



On the other hand, all the radioactivity releasgdHh® nuclear reactor of Chernobyl — thalso
including the radioactivity after™®sMay 1986, many months after the accident — is letu&70
mega-Curie, 81 of which released on betweel! 2@ril and 6" May 1986, when helicopter
bombing with sacks of boron 10 ended. So the tdtee released would be equivalent to the
explosion of a nuclear device entirely fissionatfl@bout 50 kiloton.

However, also in this case the extension of théeiht zones of the Fallout (Black, Grey, Red,
Orange, Yellow and White Zones) is similar to tshbwn above, provided that there is a wind
blowing at less than 18 km/h.



SEVENTH PART:

The Testament of Chernobyl

Passing time makes us more and more distant fratSdturday of April 1986, when the silence of
an Ukrainian night, as warm as in summer, was bbgnthe sound of an explosion which echoed
back to every corner of the world. From that mom#rg word Chernobyl entered without being
translated into the vocabulary of every langualges becoming the symbol of the atomic disaster.

When such a disaster occurs, the human mind dragthel past, maybe with the desire to
understand what could be done to prevent it froppkaing again.
Finally today, after many years, a number of thingge been clarified.

Water-cooled graphite reactors (RBMK) installedhe four blocks of the nuclear power station of
Chernobyl had until then proved to be absolutefg.s@he very new reactor of the fourth block —
used for four years only — had always worked prigp&rom a technical point of view, due security
measurements had been taken.

Unfortunately, the human factor had not been takenconsideration and played a fatal role in that
night of April.

It is known that the night preceding the 26th ofriRpat the beginning of normal maintenance
works, run-out tests on one of the turbogenerat@r® performed. During the preparation of these
tests and at the beginning of their performing, s@®ecurity systems of the reactor were disabled
and the alarm display on the control board wasp&dpthus breaking the strict security rules set.
That led to an uncontrollable situation where tbevgx of the reactor increased without any chance
to regulate it.

A significant increase in temperature and insugfiticooling caused the breaking of some hollow
spaces, thus influencing Zirconium-steam and alkethermic reactions.

The pressure of the Hydrogen-steam mixture in thAexsight compartment increased so much as to
cause the first explosion, which occurred at twdaty minutes past one of that terrible night.

After a few seconds, the second and more catastraptplosion occurred, which completely
destroyed the reactor hall and ejected fragmeats the nuclear core of the exploded reactor.

According to the report by A. K. Mikeev, Chief dfet General Direction of the Fire Brigade of the
Soviet Union, the situation was the following:

“The first explosion occurred at 24 minutes pasé af that night, followed after a few seconds by
the disaster of nuclear reactor No. 4, which bimsb flames.

Highly radioactive and incandescent pieces of thactor were scattered on the unroofed fourth
block and on the auxiliary building, falling them ¢the ventilation system and the roof cover of the
machinery hall, thus causing more than thirty otkerall fires.

Inside block No. 4, five more fires broke out dtedent levels, both in the reactor room and in the
machinery room. Flames rapidly spread through tbefrcover of the next third block as well,
where reactor No. 3 was still working normally. &iwas therefore a threat to cable conducts and
then to the entire control and protection systerthefplant.

Damaged oil pipes and short circuits of electricables also caused the fire of the machine close
to one of the turbogenerators. This area was paléidy dangerous because of the presence of



high-capacity oil tanks placed next to each turbamel the great proportions of the machine itself,
which made the fire spread very rapidly.

The first fire-fighting squad, composed of 17 nter, units and three fire extinguishing vehicles,
led by lieutenant Vladimir Pravik, arrived at theactor site five minutes after the explosion.
Another five minutes later, a fire-fighting squad Iby lieutenant Victor Kibenok came to their aid.
This team was from Pripiat, a town situated onkn2away from the nuclear power station”.

There were 28 firemen, all told, a derisory numbérmen given the extent of the disaster.
However, they were perfectly trained in their tasgtually, about a month and a half before, on 5th
March, main and secondary rapid-reaction squadscbaducted a normal fire drill right at the
Chernobyl nuclear plant and proved to be adequatdibble.

Thanks to these hard-trained units, which were mahlary squads, the disaster of Chernobyl did
not cause the leak of billion Curies, thus preventihe fire of the fourth block from spreading
through all four nuclear reactions.

During the following 20 minutes, Leonida Telyatrwkalirected the fight against the fire,
coordinating the operations of the other fire-fightunits arriving in the meantime from Pripiat,
Chernobyl (18 km away) and other towns. One ofdhsguads came from as far as Kiev and is
reported to have covered 150 km in less than am &od a half. Firemen arrived in waves and
substituted those of the first waves, who wereaalyecontaminated by radiations, and then were
themselves replaced by other fire brigades conmimiy farther places.

According to official figures, before the livid dawof that day, more than 240 firemen were
replaced by different arriving waves, until thegseeded in extinguishing the flames at about five
o’clock of that tragic Saturday morning.

However, the first 45 minutes of the accident wilie most crucial, and decided the result of the
operations.

Citing A. K. MikeeV’s report again:

“During the first minutes, the fire extinguishinghicles were rapidly linked to fire hydrants and
through pipes to the dry columns of fire protectigystems; mechanical ladders allowed the
firemen from Pravik and Kibenok to climb onto tlw®fr of the machinery hall and the auxiliary
block. Further pipes replaced the inner water pgpof the station, which had been damaged by the
explosion. Fixed hydrants threw fire extinguishsupstances on accessible fires beginning from
the ground level, thus cooling the metal bearimgctires in order to prevent further collapses of
the buildings, which were already seriously damaged

Firemen with hand-hydrants located the main and trmaengerous fires on the roof of the
machinery hall and in the auxiliary building and naged to extinguish all fires.

But then the most critical situation arose in thaaminery hall of the fourth block, which had been
demolished by the two explosions and was situatedreight of 70 m: part of the roof over the
reactor being destroyed, bearing structures hadnbdeformed by the shock wave; toxic smokes
coming from the roof cover in flames spread throtigh entire fire, covering dozens of square
metres.

Accesses to the next block, on the site of thdiayxbuilding, were dangerous as well.”

It is difficult to imagine what consequences wohée followed the propagation of the fire and the
destruction of the roof cover over the third readtdhe small squad led by lieutenant Pravik and
that led by lieutenant Kibenok had not preventeal fire from spreading, by fighting over what

remained of the fourth block in the thick and raditive smokes coming from the nuclear power



station and at more than 70 m of height, whilertdesimeters and the shrill whistle of their Geiger
counters showed by then intolerable levels of emrrental radioactivity.

Besides, if even only one roof tile of the thiradk had fallen onto nuclear reactor No. 3 beneath,

The fact remains that for more than an hour an@laahhandful of men fought against the fire,
while being exposed to intolerable levels of radindty, at more than 70 m of height, on burning
structures falling down.

Lieutenant Vladimir Pravik and other five men agparted to have been the first victims....

At ten past two of that night the last fires on thachinery hall roof were extinguished, and so were
the flames at other levels twenty minutes later.

At this point the first external emergency squatvad, the one which had been coming from Kiev
and covering more than 150 km in less than ninetytas.

Chernobyl has not been the only accident wherentiman factor brought the salvation of many
people instead of a nuclear disaster. on many amtsscivilian and military applications of the
atom almost changed the course of events catastedlyiand forever.

For example, at about midnight of 25th Septemb&319 a secret bunker on the outskirts of
Moscow, Stanislav Petrov, colonel of the Red Armyg &ead of the Soviet Satellite Early Warning
Centre saw his control board indicating that founegkican ICBM nuclear missiles (“Minuteman”
model) had been launched in only three minutesiseré headed towards the Soviet Union.
However, nobody thought about a computer error.

It was the period of the Cold War: after the tdeilCuban missile crisis between Kennedy and
Khrushchev in 1962, the two superpowers timidly glaser through the use of an emergency
telecommunication system, called “Red Telephondijctv should have prevented international
political crises from causing a terrifying Third WebWar due to a chain of political and diplomatic
events, as happened in 1914, when the First Wodd Mbke out.

But nothing or next to nothing had been done tacaamuclear war by technical mistake.

And that night, colonel Stanislav Petrov, 42, hadake the decision which until then had been a
nightmare in his head, i.e. executing what militarkes ordered to do in that case.

The control board confirmed the almost simultandauach of four huge intercontinental strategic
missiles, each of them theoretically armed witle¢hindependent re-entry thermonuclear warheads
of 170-335 nominal kilotons (Minuteman 3) and ptalgdheading towards Moscow.

The M-10 computer — able to process more than 1lomioperations per second — was directly
connected via radar to th@osmosfirst-alert satellites and nothing suggested amrem the
satellites or in the M-10 computer.

As is widely known, after the introduction of th@ercontinental solid-propellant ICBM missiles in

the sixties and seventies, the so-called “nucleabd” had become shorter. It was no longer
possible — as was the case in the fifties — tolwatk the atomic bomber pilots during the flight —
lasting some hours — before reaching their objestand stop a nuclear war broken out by mistake.



After the introduction of solid-propellant interdorental missiles, ICBM missiles of both
superpowers could hit their objectives within ldssn 30 minutes, thus reducing to less than twenty
minutes the reaction time necessary for both mattesurvive a surprise nuclear ICBM attack and
keep the 3-C systems (Communication-Command-Cgnéciive in case of a reprisal nuclear
attack after the explosion of enemy missiles.

After suffering an attack, a reprisal from undergrd missile pads, among thermonuclear
mushroom clouds caused by recent enemy bombingldwtave constituted a significantly less
aggressive attack as against one launched beferenibact of the enemy missiles, i.e. ten-fifteen
minutes after the report of tiiest launchby the enemy. Which is what appeared to have hegupe
at that moment...

At that terrible moment, nothing could also excldide launch of other American missiles — such as
manoeuvering re-entryrident Delta 5missiles — from other places, in particular frdme tOhio”
American nuclear submarines, which were immerseateuthe Arctic polar ice pack, just outside
Russian territorial waters.

Furthermore, despite the oncoming American nuctack, nobody knew whether the hundreds
and hundreds dfrontovaya Aviatsiydbombers stationed in Siberia would manage to tdkand
gain height in order to follow scheduled coursefotgetheir air bases were destroyed by the
American thermonuclear bombing, to then pass thergan positions from where the first attacks
had come to engage in a no-return mission beyomRitie Tree Lineand — at a very low altitude —
theMid-Canada Line ...“otresati verhuschi dereviév. (skimming the tops of the trees)... finally
reaching the skies of big American cities and dnoggheir H-bombs of thousands kilotons after
gaining a height of 16,000 m over the condemney tatnot be sucked down by the nuclear
mushroom that would open beneath them after fetarms, like a monstrous, huge white flower...

Finally, nuclear submarines of the Soviet fleetjohnvere immersed in the depths of the Pacific
and Atlantic, would launch their nuclear missiladjich despite their imprecision would still be
able to destroy the few American cities still stagd..

Everything would die, forever, under the mushrooofisthe Apocalypse in Asia, Europe and
America. Everything would be devastated by hugesfiextending over thousands of kilometres,
originated in theFire Stormsof the atomized cities and in thHdre Hurricanes caused by the
conflagrations among sevetaire Storms which would lash entire continents, from one tdas
the other, bringing death where the effects of @arcbombs had not arrived yet...

This scenario would have led to the use of thousamtl thousands of nuclear warheads, which
were jealously kept by both rivals in a high numbgsecret bunkers and were ready to be used on
the “War Day”, a terrible circle of hell which walimark the end of the Third World War...

And it would have been the end.

For everyone.

Nobody could have stopped the war that coloneliSi&nPetrov was witnessing in its first phase
because thertuclear limbd was too short.

On that terrible night at the end of September 1883 entire Soviet ICBM system ((580 SS11, 60
SS13, 150 SS17, 308 SS18, 300 SS19) was immedatelgn the alert. However, the order to
launch was not given yet. A chain of events lethtoswitching on of the indicator lights inside the
nuclear suitcase of Secretary General of the UnidnSoviet Socialist Republics, Yuri

Vladimirovich Andropov, by that time old and ill.ddody could know how he would react after



being hastily woken up in the middle of the nightdold that four American ICBM missiles had
just been launched from the American coast, prgbakhding towards the Command-Control-
Communication centres of Moscow with a view to o®shg the Soviet highest political and
military authorities and having time to bomb théirenSoviet ICBM missile net and th&ontovaya
Aviatsiyg with all its atomic bombers still on the grouaaid finally the submarine naval bases.

But then someone noticed something odd...

During the few minutes before waking up the Sovesder, it was essential to see the four
American missiles actually flying over the Arctiér€e, in order to check that the M-10 computer
was really right.

Very-high definition photos taken by tlismossatellites — continuously shown on displays and
observed 24 hours a day — actualig notshow any object flying over the Arctic Ocean.

But the alarm of four American ICBM missiles lauedhagainst the Soviet Union had already been
given.

General Yuri Votintsev, who headed the ABM antiniésslefence in Moscow, was told that an
“extraordinary accident” had occurred: the M-10 poner had provided wrong data.

Marshal Ustinov, the Soviet Union minister of defenwas immediately informed about what was
happening and in particular of the error made leyMR10 computer.

The Soviet leader Yuri Vladimirovich Andropov, wimuld have had to decide whether to start
the Third World War in a strange night at the efideptember in 1983, was not woken up in his
residence.

This “extraordinary accident” was reported by trewapapers®f9 only ten years later, in May
1993, when the Berlin Wall had already been putledn and the Cold War had already become
history, with all its frightening ghosts.

However, those dark years, threatened by the tefrtlie atomic war, left a terrible heritage: the
Chernobyl sarcophagus and its thirty kilometrexsafitaminated land, where there are trees that
have turned completely white and contain red clgbytl, strange flowers with unseen colours,
giant insects, poor animals and human beings reldiacenonsters by ionizing radiations...

In Chernobyl, there is the most abominable gragheivorld, of a legendary dark colour, dry, thin
and resistant, bending under the shoes and geifpingrooked and hard.

Old farmers came back to live in the forbiddenagks of the Grey and Black Zones. They see the
grass and say that everything is as before, atsodlour.

But the grass has the evil of this land inside itlesible sentence of Chernobyl.

The animals that have pastured on these meadowsoardoecoming deranged in their DNA, in
their genetics, and show devastated and deforméié$o

A man going around the country, dressed in hisevitit of modern atomic scientist, measures the
environmental radioactivity by using the sinisteking of his small Geiger counter and has to
submit to the enormousness of the unknowable becahsat is born here, now, in tis®vkhozes

shows the horror of a violated nature which hasnkfeeever destroyed down to the most inner,
hidden and secret alchemy of genetic magic. Theohof a DNA that God had created perfect and



man has destroyed and is not able to repair. Me&,nhonkeys, are only able to mimic — in their
white gowns of modern geneticists — the secreteaghthat over 700 million years of Evolution
led Life to self-replicate in the perfect magicaoDNA which was the mirror and the proof of the
absolute greatness of the Unknowable...

The following was written by Ezio Mauro and pubbshby the Italian dailyl“a Repubblica on
15th February 1989, about twenty years ago:

“Vladimir Kolinko told unheard stories about defathanimals born in thBovkhozedlisabled by
radiations, about sick children, irradiated shegiexho died in mass of lip and mouth cancer.
Together with the director and friend Igor Sklissky, he returned to the countries of Norodiceskij,
Khristinovka and Matejki to secretly take pictuessl record declarations.

In the Ukrainian contaminated country, dying ansrale born, as well as deformed beings, unseen
creatures, brought into the world surrounded byr#toactive cloud and the nuclear dust which
covers fields and waters.

These creatures are Chernobyl monsters and aféamgséhem you cannot help asking yourself
when the man’s turn will arrive...

Today there are genetic mutations, the most expectd terrible: nothing will ever be as before.

Yet, the Nadoriceskij region, in the district of i@nnskaja, lies outside the&pasnaja Zong the
Dangerous Zone officially comprising a thousandasgukilometres around the Chernobyl plant.
Here, in the villages and in the state farms of deeskij, you live in the great ambiguity of an
after-bomb life, which is bound to be normal by decree, evkaugh small daily rules and
Government recommendations reveal a constant suspaiesnormality.

Everyone knows that on 26th of April 1986 the wiiew from the East.
Radioactivity has arrived here from Chernobyl, anstill here.

The report and the video taken by Kolinko and Seh&l/ski precisely document the level of
radioactive contamination and provide names andildetfor example, in the country house of
Pavlina Struzkaja, the contamination level is nowHess than 0.2 milli-Roentgen/hour and reaches
2 milli-Roentgen/hour near the entrance, whereaddtel of the natural ground in Kiev is 0.014
milli-Roentgen/hour.

The document denounces that, according to thepresident of the Academy of Sciences, Leonid
llyn, small amounts of radiations can have sigaificeffects, modifying bioelectric activity and
causing biochemical changes.

Most of all, the text certifies that doses of 4.&n+-Curie of Caesium-137 or 0.4 micro-Curie of
Strontium-90 can cause important alterations irhtlan body.

Today, Kolinko’'s document is the first to revealtalacollected at the medical station of
Norodiceskij: 35% of the population of the entiegjion absorbed a dose from 1 to 2 micro-Curie of
Caesium-137; 4% a dose from 3 to 5 micro-Curiego#o a dose varying from 5 to 10 micro-
Curie.

More than 23,000 people live in this region.
Those in charge of the public health service mainthat there are no problems, because
Norodiceskij is out of theOpasnaja Zong and that is enough.



Children’s enlarged thyroids are officially caud®dwater and nothing else. But according to the
report, more than half the children of the regiaffes from pancreas diseases, serious ones in many
cases.

Furthermore, the doctors working in the area infaltynadvise young married couples not to give
birth to children.

And most of all — according to the report — carzages have doubled in just one yebris‘a fact,

says Anatoli Melnik, Regional Prime Secretary a Barty: bur doctors notice an increase in the
number of chronic diseases, as well as further wmirsggy of patients’ conditions during the
postoperative course

Doctors perform periodic clinical tests, above w@lchildren, but overall results are not knotyn
says Vladimir Kolinko. He also maintainsstifl, some conditions should be alarming... Once
arrived at this zone, | saw very contaminated meadstill with flocks out to pasture. In July, three
shepherds of those flocks died of mouth cance@diober also the other three shepherds died, in
the same way and because of the same disease

Kolinko entered by force this area of terror andeg@vidence of that. But all around, nobody
knows what is really happening, between the ddsireormality and the naturalness of those who
adopted habits belonging to life before the nucteality.

The form of the Opasnaja Zone with a radius of about 30 km, is like a handigading something

to the left. Contamination levels were higher ia tiorth-east and — by following a sort of empirical
map showing “dirty” and “clean” villages — the Ukren government allowed people aged more
than 50 to return and live in their own homes negion to the south of the cursed area, with lower
irradiation levels.

But old people returned everywhere, by breakindgp&dmwires and laws. They sow and farm, milk
and harvest. According to the rules, it is not\a#td to pick mushrooms in a wood and berries in
another."However, only a civil servant in Moscowsays Menik, Secretary of the Partgah make
such a ridiculous distinction between clean andydnones”.

Radiation dust moves with the wind, in the rivefteraraining, and with the movements of cattle.
Today, the main danger is that radionuclides magrehe human body through the food cultivated
in these zones.There is no point in pretendifigsays Kolinko: ‘tlean products coming from other
regions are scarce and — despite the doctors’ gitioins — people often drink the milk of their
cows, eat what they produce, above all fruit andetables, and sometimes the meat of animals
they refuse to sell to the state

When you enter the “PetrovskKolkhoza real tour through the atomic disaster beging. aitimals

of Norodiceskij were again used as guinea pigstaeduture of the country land around Chernobyl
will be worse than the last three years.

A countrywoman of thekolkhoz holds in her arms a small pig and shows it to iali
Schkliarevski and their camerdts' head seems that of a ffpghe says, ihstead of the eyes it has
something never seen before, without ptpils

Piotr Kudin, the veterinary doctor of thelkhoz is not surprised:This is one of the many monsters
that usually die just after the birth. This one tounes to livé.

Kolinko explains that these animals belong to theosd conception generation.saw creatures
that | thought could never exist, without head,stheften without anus and legs. And then those
eyes without eyes, pigs with the eyes of frogsnammous orbits

The small “Petrovski’kolkhoz with its 350 bovines and 87 pigs, is an empirteat which reveals
the terrible reality of the Ukrainian country. Acdng to the report, during the five years befdre t



Chernobyl disaster, only three malformation casesewegistered among pigs, whereas all calves
were completely normal. A year after the explosadnthe Chernobyl reactor, statistics became
terrifying: 64 monsters were born among animaks, 37 pigs and 27 calves. During the first 9
months of 1988 they became even worse: 41 deforpigsl 35 malformed bovinesCalves
sometimes have no head or legs, no ribs or eygs.Rive malformed hedds

Piotr Kudin, the veterinary doctor of thkelkhoz is facing the horror alone.

“Scientists of the Research Institute for Agric@tuRadiology in Kiev are not interested in our
farm’, she says: they came, watched some animal corpses and went after saying that the
reasons for the malformations could be hundreds thiede is no evidence of a direct relation to
radioactive contaminatidin

However, according to Kolinko’s report, the logindastatistics show that the reason of these
malformations is only one:Animals pasture and eat in our fields, which arenteminated by
radionuclides.

The dark grass of Chernobyl seems to bring thdttevihe surface, the evil the ground had to
absorb, in an uninterrupted cycle of a nuclearsiesathat cannot be stopped.

Today that grass frightens the State, becauseGtirkomatomgave the all-clear for the video-
documentary of Kolinko and Schkliarevski and maitoe Soviet Union will be allowed to see it,
whereas Moskovskie Novisti one of the most important newspapers of tdasnost of the
leader Gorbachev, breaks the silence and has acedtimat it will publish Kolinko’s report.

That grass frightens if there is a plan to aspaatt cover everything, thus burying under the tar
streets and courts, meadows and farmyards, in dke rhutation of Chernobyl towards the
resignation of those obliged to understand thahftibat day life has changed forever.

The fact remains that farmers continue to get uly,eas the false Ukrainian normality wants.
They go out of th&ovkhozesvhere the monsters just born wail before dying.

They work on the grass of the fields and use tinaators while closed in the hermetic cabins they
were obliged to buy by law at 1,400 rouble each.

Then they cut trees and gather wood, becauseithecegas heating.
At home, they will wash the wood before burninghiyys breathing the heat.

Then, at night, they will bury the ashes in thddeof Chernobyl, as state decrees and the fear
want, after three years...



OCTAVE PART

After Chernobyl: from the atomic bomb to the genetc bomb:
the threat of Genetically Modified Organisms

Biotech, or biotechnology, applied to plants corfrtem the research on recombinant DNA carried
out in the Seventies.

The special nature of GENETIC RECOMBINATION — thasks of the technique used to modify
the DNA - relies on the use of special “viral masaiwhich are able to modify the DNA. Among
these, the most known and used mosaic is the Cabéuliflower Mosaic Virus a “viral mosaic”
which is not able to survive without its host cdli.is a real viral parasite used by GMO
Multinationals during the last ten years in ordemodify humerous plants and produce food for
men or animals.

GENETIC RECOMBINATION attracted attention in thengdic research institutes during the ‘70s
and ‘80s.

However, at the beginning, scientists were verytioas in the use of these techniques, recognizing
the risks of severe genetic pollution in plants andnals, in bacteria and above all in men: at that
time, the term genetic bombwas introduced, drawing a parallel between th#ical GENETIC
RECOMBINATION caused by man and the genetic modifans caused by the same ionizing
radiations of the &tomic bombin the DNA of animal and vegetable cells, a bothat had been
already tested less than 30 years before in Hinosland Nagasaki.

Cancer is a degenerative disease caused by a fagkamins and poisoning from chemical
substances present in food. One can estimate timdartuof vitamins and pro-vitamin substances
present in natural plants commonly used as foolumyans as more than 13,000 — 15,000 types.
The introduction into modern agriculture of Genallic Modified Organisms (GMOs) is an
unjustified and very dangerous alteration of whatlgtion has produced in plants over hundreds of
millions of years:

plants on which the subsequent biochemical evalutibsuperior complex animal organisms has
been based, culminating with the advent of mammnaike last 65 million years and then with the
arrival of Man.

Therefore the delicate biochemical balance of tinmdn race depends on plant species remaining
integral, just as evolution created them, becahsehealth of every one of us is based on the
biochemical human cell, and this depends, throdmgh domplexity of the DNA, on the use of
thousands of vitamins and of the herbal-chemicalpmunds present in nature.



Plants are complex organisms as well, they arefrhié of hundreds of millions of years of
biological evolution: every genetic modificationusad in plants by Man (with radiation such as
Chernobyl, or with retroviruses such as preserggdun GMO), however small that modification is,
will cause_damageirreparable damage which often cannot be ,sbesause man only knows a
limited numberof safe vitamins and pro-vitamin substances.

However, there are tens of thousamds/itamins and other substances present in plam it is
these which are responsible for the correct worlohghe biochemical human complex and the
human genome (DNA).

To (supposedly) achieve greater agricultural prtidactoday we resort to changing the genetic
patrimony of natural plants, with the aim of:

1) changing their structure,

2) making them sterile (thus farmers have to buy seeds every year),
3) patenting the transformation induced and

4) re-selling the thus obtained product all over world.

Actually it has never been demonstrated that GMQivations produce a larger amount of
products. In fact, some independent scientificistdarried out by ISIS proved quite the opposite.

Furthermore it can be affirmed that there is a il equivalence between:
1) the genetically modified product (GMO)

2) and that obtained by selecting genetic chariaties (that is by means of naturally crossbreeding
plants as has been done by man over the courbewusdnds of years).

However, this “substantial equivalence” cannot big@ned because:

1) the natural crossbreeding of plants uses natuealssef the same species, while genetic
manipulation (GMO) crosses all barriers, and inueceEs genes from other types of
vegetable species or even bacteria, viruses antahgenes.

2) in fact the majority of genes used in genetic eegiimg come from living species which
have never been a part of the human food chairaatuglly come from DNA not of plants
but of animals, bacteria or viruses and/or tranggetroviruses.



EIGHT immediate threats can therefore be identified
FIRST POINT: The impoverishment of vitamin and pro-vitamin congples in the plants

SECOND POINT: genetic mutations of plants and the subsequent@t®n of human
biochemistry

THIRD POINT: the failure of the anti-cancer diet

FOURTH POINT: diseases induced by transgenic viruse

FIFTH POINT: intoxication by poisons synthesized from transgeplants
SIXTH POINT: danger of worldwide famine due to “TERMINATOR” teciology
SEVENTH POINT: transgenic pollution of natural plants

EIGHTH POINT: the irreversible disappearance of the genetic intence of natural plants



FIRST POINT OF THE THREAT OF GMOs:

The impoverishment of vitamin and pro-vitamin congxles in the plants

The deliberate attempt to deactivate the natuttagtsunces contained in the plants is very serious: i
this way fresh fruit and vegetables — greatly imgreshed of many vitamins — can be carried over
long distances and long periods of time becausedk&lation does not take place.

These vitamins are able to enter into complex emtygmmechanisms inside mammals’ DNA,
inducing the APOPTOSIS (suicide) phenomenon inghmammal cells if they are suffering from
infections or above all CANCER or LEUKAEMIA.

This deliberativevitamin impoverishment will ensure commercial jiofand represents a serious
act of deliberatelamage inflicted on the Ecosystem by means of GMOs

Fresh plants contain thousands of vitamins whiehadnle to activate our immune system against
germs, viruses or tumour cells, or even to indymep#osis (cell suicide or programmed cell death)
in tumour cells.

Amounts of vitamins needed to induce apoptosis inedain number of tumour cells in the
laboratory without damaging healthy human cellsraedly very small.

Several studies from medical and scientific literat almost all in PDF formaf®°%, show the
actual ability of these vitamins to induce APOPTSSh the cancerous cell line considered.
Amounts needed are measurable in: micromolesngigomoles/litre, i.e. nanomoles/millilitre, i.e.
picomoles/microlitre).

SECOND POINT OF THE THREAT OF GMOs:

Genetic mutations of plants and the subsequent@t®n of human biochemistry

Because of the introduction of foreign genes (feameple from animals, bacteria, viruses and
retroviruses) into the DNA of plants, an alterationthe normal genomic sequence of the plant
occurs, with the appearance of new proteins aridéoloss of other proteins of a genomic sequence.

Therefore new substances similar to natural vitanhave appeared, but which actually have
enzymatic and biochemical characteristics diffetemtatural ones, and therefore introduce changes
in their component of biochemical activity on thentan genome, once they have been introduced
through food.

There is therefore the potential risk of new dissagf an “artificial” type, caused by the genetic
manipulation (GMO) of vegetable organisms, gen#yigaolluted by new vitamin-like molecules

with inductive effects on the human DNA and on dtamplex biochemistry which are totally

unknown, but probably heralding serious damage ngittee extreme complexity and hence
vulnerability of the human DNA.



For example, the only test on a long-term basisi@aths) carried out by an Italian research group
demonstrated that GMOs may modify some internahimsgFeeding mice with the famous maize
Roundup Readghanged the structure and the functioning of tnr, pancreas and testicles cells.

[

A second study was conducted by PusZt4: [he found out that mice fed with transgenic po¢at
showed damage to organs, thickening of the smigiime and scarce brain development.
Potatoes were genetically modified in order to aontectin, which makes plants resistant to
pesticides.

A third study was carried out by Prescdtf]} who analysed GMO peas.

A fourth study was made by Dr Irina Ermakova in $las at the Institute of Higher Nervous
Activity and Neurophysiology of the Russian Acadenfiysciences (RAS) in Moscow.

During the experiment, doctor Ermakova added GMflay to the food of female rats two weeks
before conception, during conception and nursing.

In the control group were the rat females that weteadded anything to their food.

“For the study, the scientists used GM soy floua idiet for female rats two weeks before and ducimmgception, and
after birth. Three groups of rats were assigneifferent diet each: a control group received no, $bg second group
received GM soy flour, and the third group receigedventional soy flour. The scientists countethiénd death after
the offerings. Three weeks after birth, the death of the baby rats was counted for each group.

It was found that both the conventional soy andG@Me soy did not affect the number of baby rats eacther
produced. However, the death rates of baby ratwé@e weeks after birth were drastically differertie death rates for
the control, the group raised by mothers on a Gidiet, and the group raised by mothers on a cdiosmal soy diet
were 6,8 percent, 55,6 percent and 9 percent riégplyc The results indicate that conventional sy not have a
negative effect on the death rate, while a GM seyidcreased the death rate by a factor of eight.

Also, 30 percent of the babies in the GM soy grbag@ an abnormal weight of less than 20 grams

The morphology and biochemical structures of regsvery similar to those of humans, and this makegsesults we
obtained very disturbing”

Irina Ermakova, told the NAGS press office



THIRD POINT OF THE THREAT OF GMOs:

The failure of the anti-cancer diet

As already demonstrated by Gersofr {*q and other authors, many substances containedionly

fruit and biologically grown raw vegetables areeatd induce the IMMUNE CASCADE against

tumours, detoxification and the particular phenoomemf apoptosis (suicide) of diseased cells
making it unnecessary to conduct difficult and exgpee research.

153 patients suffering from the worst form of carkagown (melanoma) followed Dr Gerson’s anti-
cancer dietT], and after 5 years the percentage of recoverggdrom:

70-90% (if the tumour was localized)

to 40-70% (if the tumour had metastasized),

provided that the patients had not previously ugdeechemotherapy.

On the contrary, using chemotherapy the percerdbiggcovery from melanoma after 5 years is 6%
or — according to other sources — is zero per [¢&t

In the latest study of MORGAN, based on more thad,@00 patients undergoing
CHEMOTHERAPY, this zero survival value is confirmeden in the case of:

cancer of the pancreas, sarcoma, womb cancer,roaint® prostate, bladder cancer, kidney
cancer, and multiple myeloma. This percentage gpdse 1% in case of: stomach and colon cancer;
about 2% in case of breast or lung cancer; 3-5&&ag8® of rectum cancer; 4-5% in case of brain
cancer; 5% in case of esophagus cancer; 9% inotaseary cancer; 10% in case of NON-Hodgkin
lymphoma; 12% in case of cervical cancer; about #0&&ase of testicular cancer and Hodgkin
lymphoma.

The explanation of the effectiveness of these \&gat diets lies in: not consuming food containing
all the potential factors which promote cell growith particular AVOIDING the simultaneous
consumption (1-3 hours)of ALL 9 essential amino acids(Valin, Isoleucin, Leucin, Lisin,
Metionin, Hystidine, Tryphtophan, Phenylalanine, Treonine).

These should not be taken simultaneously as thrtlugin cancer cells can build PROTEINS, i.e.
other ill cells.

The intake of the following substances must alsavmded:nucleic acids,vitamin B12 and folic
acid (as they cause the DNA replication of the canedj.c

In the past,...before the GMO era, this rule was w&émple to respect: the foods which contained
all of these were of animal origin (meat, fish, gggeast, milk, cheese, butter...).

Both Gerson and other authors (including Chineskladian medicine) forbade the consumption of
these foods for at least a year.

A vegetarian dietbased only on fruit and vegetables, cereals egdnhes, was, thus, the winning
diet.

However, cereals and legumes are rich in ESSENTMILNO ACIDS and thus their use in
cancer therapy by many other Western, Chineseratidn schools of natural medicine might seem
surprising.



The success of these therapies, which are so tistan each other as far as the THEORY s
concerned but are so similar in the effectivengssnst CANCER, can be explained by the modern
BIOCHEMISTRY: NO CEREALS andNO LEGUMES, taken singularly, contained ALL 9
essential amino acids.

These foods, however, if consumed together atdheesmeal determined the assimilation of all 9
amino acids.

The human body can thus synthesize PROTEINS and &eils — cancer cells.

Comparing these new therapies, it is clear thatABSOLUTELY FORBIDDEN to eat CEREALS
+ LEGUMES together, i.e. pasta (or polenta, or #rpaven if unleavened] or rice) + legumes,
because according to the modern BIOCHEMISTRY thewmald be the integration of the 9
essential amino acids (8 of them are containe@iieats and the other one, i.e. Lisin, is contained
legumes ; 8 of them are contained in legumes aadother one, i.e. Metionin, is contained in
cereals) with a similar nutritional effect as tloatained from eating meat (after all, once a ptdte
pasta and beans was called ... “poor man’s meat”).

Today, however, because of the introduction onmhbeket of cereals, legumes and other vegetables
which have been genetically modified (GMO), manytloése foods contain ALL the essential
amino acids ¥, effectively rendering cancer NO LONGER curabietfie way it is described in
this study and according to the therapy of Gersmhraany other authors.



FOURTH POINT OF THE THREAT OF GMOs:

diseases induced by transgenic viruses

The transgenic viruses with which genetically mediforganisms (GMO) are created today enter
into the DNA of the plant, modifying it in a way veh is unknown to us.

These viruses are supposed to lie dormant but teemething to prevent them from reactivating
themselves in a manner similar to the well knownARNmour viruses (Oncornaviruses) or DNA
tumour viruses (both inducers of leukaemias, saasprrarcinomas, gliomas...).

These viruses can also be the carriers of new shsear diseases similar to syndromes whose
dynamics are unfortunately very little understoddDS, Mad Cow Disease, etc...), and whose
origin is still very vague (perhaps transgenic sasr?).

There is ample bibliography on viruses used in GMOs
(SEE chapter 8 of the E-Book “Thousand Plants agast Cancer without Chemo-Therapy”

http://www.thenhf.com/about_us.htjrttp://www.mednat.org/cancro/nacci_english)pdf
http://www.erbeofficinali.org/dati/nacci/index.php

It is well known that CaMV Cauliflower Mosaic Virus is used today in the replication of
retroviruses introduced in the plants by GMO maitionals in order to modify their DNA (GMO
plants).

This virus is active both in angiosperms and gyrpeass, i.e. in all plants.

This virus is used by GMO multinationals to modi@enetically plants because it contains
particularpromoters which are “motors” which drive genetic activation

CaMV has twgoromoters 19S and 35S.
Of these two th&5Spromoter is most frequently used by multinationals.

The 35S promoter is a DNA sequence of about 400 bases (units oétgersequence of four
different molecules: Adenine, Cytosine, Guanin@laymine).

The CaMV promoter is preferred above other potéptiamoters used by GMO multinationals to
modify plants because it is not influenced by tifeecent conditions of vegetable cell tissue types
and thus it can act.

Unfortunately it is able to penetrate and repligatanimal cells, including mammalian and human
cells, as demonstrated by Vlasak in a study puitish 2003. Vlasak®{?]

These artificial pararetroviruses are created ased by multinationals to modify the DNA of
plants. They are similar tetrovirusesalready present in nature, such as: HIV retrovaudIDS,
HUMAN LEUKAEMIA retrovirus, Hepatitis B retroviru§®?.

According to scientific literature, CaMV is closetglated to the virus of human hepatitis B and
AIDS. [385,38(1



Using CaMV in plants eaten by humans and/or anircals be very dangerous and hazardous
because of the GENETIC RECOMBINATION of DNA chromases in the plants. This can lead
to the recombination of the 35S promoter itselfwiite DNA of the person or animal that has eaten
fruit, vegetables, pasta or GMO soya containingeh@araretroviruses.

Through GENETIC RECOMBINATION, the viruses can alsalude cell genes present in the
animal that has previously eaten that GMO plantiesehcan reach the man who has eaten that
animal causing totally unknown genetic effects.

One the most likely consequences is the outbregkmdersandleukaemias

Genetic modifications to progenycan be another consequence.
In these cases, the DNA system would be disrupgeubppens in the case of exposure to ionizing
radiations.

However, differently from ionizing radiations, tleemwould be also the risk of new infectious
diseases.

NEW_INFECTIOUS DISEASES: it has been demonstrated that the CaMV genes pocated
into the plant (canola) chromosomes recombine wifacting viruses to produce new, much more
virulent diseases.

This experimental model concerning the safety afiggenic plants containing viral genes such as
CaMV was presented by Gal in a study published®®21F%.

About recombination between CaMV and viruses inN@gwvthe promoter see also Vaden’s paper
published in 1990°9.

Other scientific studies demonstrated that recoatlmn of these retroviruses may take place either
between DNA and DNA or RNA and RNA, thus creatimgvrviral infections.

[3891 )

Similar related experiments suggest that altereghtpl may cause deadly diseases, as shown by
Greene in 19949

Very dangerous viral DNA chains produced by norRBIA viruses are frequently propagated in
the vegetable environment (GMO plants) using the1\Z&85S promoter to drive the production of
RNA viruses which otherwise could not propagatéhim plant DNA. From here they could pass to
the animal DNA (man included) or in the bacteriaviouses DNA §94.

In conclusion: promoters recombine with the infegtviruses to produce virulent new diseases.
CaMV viruses and its promotet®Sand35Smay incorporate genes from the host plant or anima
or bacterium DNA — or even from a DNA virus — ciegtvirulent new disease®’f 39949044t

In case of a DNA virus, CaMV can recombine witheicisSDNA viruses, thus propagating in the
insect cells. ¥

As a consequence, it is likely that by eating tameatgenetically modified with CaMV (recombined
for example with hepatitis B viruses) a large numtfepeople could create a SUPERVIRUS able
to propa%%te in plants commonly used as food amalsigcts — such as mosquitoes — and then reach
the man ™).



There are some natural retroviruses which are @mbtmuse leukaemia, lymphomas, sarcomas or
breast cancer in animals and human beings (fromteh& of the E-bookThousand Plants against
Cancer without Chenig

They are very dangerous and a casual recombinaitbrthe promoter 35S of Cauliflower Mosaic
Virusis very likely to happen once GMO plants are idtroed in the animal or/and human diet.

Search for GMO retroviruses in human tumours

It is the author’s view that research should bedcated in patients suffering from tumour, to check
any possible hybridation between the polysomal RNAsuspected GMO viral origin, probably

related to the modified Oncornavirus used in GM@ngd to produce food) obtained from human
tumours of patients who have eaten GMO food, aedONA created in laboratory with reverse
transcriptase from Oncornaviruses which have beagtifrad to produce GMOs.

Note: all this, however, requires access to rdstticmaybe patented information on retrovirus
models used by GMO multinationals and modificatitimsy made before putting GMO plants on
the market.

It is much more difficult to find the specific tumoDNA viruses used by GMO multinationals to
modify the DNA of commonly eaten plants, since eh&NA viruses (Poxviruses, Herpesviruses,
Papovaviruses, Adenoviruses) — differently from GM@cornaviruses — cannot be found in the
serum or in the urine of patients.

It has nevertheless been demonstrated that a \gifis and small part of messenger-RNA
remains in the cytoplasm of mammalian tumour deliscted and modified by these tumour DNA
viruses. This part of messenger-RNA does not a@ristormal cells nor in tumour cells infected
with other DNA viruses.

It is necessary, then, to verify the possible hddmion between this RNA-messenger — of suspected
GMO viral origin, i.e. produced by a DNA virus médd to produce GMO foods — obtained from
the cytoplasm of tumour cells in patients who haaten GMO food, and the DNA created in
laboratory with the same DNA viruses modified toguce GMOs.

Also in this case, access to restricted, maybengadeinformation on retrovirus models used by
GMO multinationals and modifications they made befputting GMO plants on the market is
needed.

If the hybridation takes place, thus creating aicactive ¢?P) hybrid DNA, it will show the
presence of viral DNA sequences in the modifietsded’] .

Secret information

Nowadays multinationals are spreading “classifi€iMOs all over the world, whose modification
is not known as is protected by industrial secrecy.

Not having this information, no analyses and cdsatane possible.

This is a matter of grave concern as these GMOgpm@@uced in the USA and in other countries



where they are not kept separate from GMO-free ymtsd and so the exportations can be
contaminated.

What should be done?

First of all, it is necessary to ask the Istitutgp8riore di Sanita (Italian Health Institute), tetuto
Zooprofilattico (Animal Disease Control Centre) Rome, the Ministry of Agriculture and the
European Commission for information and launchriigraent enquiry.

The European Commission is favouring the authadmabf GMO foods in Europe, in order to
avoid a complete block of importations from the USA

It amounts to say since GMOs are in any case iragosecretly, it is better to accept them in
Europe so that maybe they can be controlled...

But a stronger political action in virtue of theepaution principle of Maastricht Treat is very like
to prevent GMOs from being licensed and any indristsecrets” about genetic manipulations
from being hidden.

In fact this “secret” information could regard notly the imported products but also the
seeds...thus causing an irreversible and indiscrirmic@antamination of the European agriculture.

FIFTH POINT OF THE THREAT OF GMOs:

intoxication by poisons synthesized from transgenic plants

Chronic poisoning of foods caused by the toxic gfxes in insecticides which are used on plants
to make them resistant to parasites sudBaasllus touringiensiswith a likely consequent increase
in cancers, miscarriages, genetic mutations in edents, Acquired Immunodeficiency
Syndromes, degenerative diseases and diseases tgusaic substances, etc.

For example, it has been demonstrated that GMOaraases lesions in the oral cavity of sheep
and ruminants.

A study published in 2003%] showed that eating GMO maize damages the oratycarall and is
associated with inexplicable death in experimemnals: sheep and ruminants.



SIXTH POINT OF THE THREAT OF GMOs:

danger of worldwide famine due to “TERMINATOR” tech nology

Passing to natural “indigenous” species of wheiag, rsweet corn, potatoes, legumes, because
vegetables themselves cannot reproduce themsdieesidrmal way due to “TERMINATOR”
technology; this is caused by cross pollinationd &nalso causes irreversibly the loss of natural
vegetables that are nowadays used as food by humasiisese will be polluted by the transgenic
genes coming from transgenically cultivated ar€al8IQ) where “TERMINATOR” technology is
used.

Therefore there is a potential menace of globaliianmin the future, something that cannot be
controlled, as the world will not have sufficientantities of wheat, rice, sweet corn, legumes, the
way they are in nature, or in any case not of H@N-TERMINATOR” kind.

SEVENTH POINT OF THE THREAT OF GMOs:

transgenic pollution of natural plants

The transmission to “indigenous” natural speciesaificial toxic substances such 8acillus
touringiensisor others by means of cross pollination, with ¢éepbal threat also to the plants and
herbs used today in herbal remedies, becausettbewall also become polluted by the transgenic
genes coming from the agricultural areas devotehtssgenic cultivation (GMO).



EIGHTH POINT OF THE THREAT OF GMOs:

the irreversible disappearance of the genetic inher  itance of natural plants

The gradual and irreversible disappearance of bicéd diversity, that is of the normal, natural
flora. This phenomenon is already taking placehsnWSA as a consequence of modern cultivation
practises, which prefer transgenic monoculture (GM® differentiated cultivation techniques.
Transgenic cultivation will pose a serious threatthose areas which are rich in biodiversity
(natural genomes): the transgenic flow which wdlfgom modified plants to natural plants will be
inevitable when the numerical ratio between aredtsvated with artificial plants exceeds the areas
of natural plants, thus causing the irreversibss lof a great part of the natural genetic patrimaiy
all the plants existing in the world: at preserdréhare about 442,000 species already classified ou
of an estimated total of 600,000 — 800,000 species.

In short:

Numerous plants have already disappeared duringlasie few years because farmers have
abandoned natural plants to adopt artificial platitat is, genetically modified plants, because the

are uniform in their genome and they yield highduction (but are poor in vitamins). They are

intrinsically sick (because they are incapablew¥iving without pesticides), they are made sterile
for economic reasons, and finally they are genkyicaanipulated to resist to insects and other
animals because they themselves are capable afigngdpoisons, i.e. toxic substances which are
eaten by farmyard animals and so passed on to man.

Even in the forests genetic variety is threateruethy by the loss of habitat, not only caused by
incorrect deforestation practices, but also bydietamination of the genetic patrimony (which has
adapted to local situations) by hybrids createthbye seed companies which produce GMOs.

Transgenic productper setherefore aim at underlining the unilaterality mbnocultures, which
lead to the disappearance of the natural gendtieritance existing from hundreds of millions of
years.

In a not so distant future, all the varieties dmnis — used as food or not — which are typical of a
region or country will not exist any more.

Environmental genetic contamination induced by higrcreated by large companies producing
GMO seeds — which inevitably will cross with vamst present in nature — will cause the
irreversible loss of the natural genetic inheriand of all particular features gained by the fplan
genome during the long processes of adaptatidmetdifferent environmental situations.

Even natural environments such as forests areustyithreatened by this loss. Substantially the
very foundations of the human Biochemistry — thenao DNA — are threatened today by the
reckless use of these artificial plants, withouy possibilities of regaining a genetic inheritarnde
more than 440,000 classified species out of 600300 estimated species. Most of these will
disappear within few hundred years because of ged@mnage caused by man.



Agro-alimentary Multinationals (GMO, Biotech)

For some years we have been witnessing the birtimwfinationals which define themselves as
“science of life multinationals”, which are actiwrethe pharmaceutical market, agri-business (seeds
and pesticides) and the veterinary business.

They are, in themselves, different sectors, but #re linked by the use of biotechnology (GMO) to
produce their products.

These multinationals are using unscrupulous andreagiye economic strategies: since the
beginning of the 90s they have been working towardgng companies, even large companies.

One of theseMonsantg within the space of a few years has acquiedroy AgracetusDe Calh
andCargill investing 10 billion euros.

Another big groupDupont has acquire@ioneer investing about 8 billion Euros.

These investments do not seem to have any ecorogic they pay much more for the companies
than their actual value, as if they were tryinglimminate a potential competitor rather than obtain
short term economic result.

Alongside the acquisitions we also have the mer@alsa GeigyandSandozreatedNovartis (with
a turnover of 20 billion euros in the year 1997-:98)

From the merger of the French compdRlyone Poulen@and the German comparjoechstwe
have the new compamwventis

Still within this contextSyngentathe first worldwide agrochemical group was fouhde October
2000. It is the result of a merger between the SwmsnpanyNovartis(a company well-known for
producing medicines for chemotherapy) and the A@y@®dish companyAstra-Zeneca(a
company also well-known for producing medicinesdbemotherapy), and will have a turnover of
about 8 billion eurogMonsantg after its merger witlfPharmacia & Upjohna large pharmaceutical
industry (this too is well-known as a producer afditines for chemotherapy) now concerns itself
only with agriculture, with a turnover which in 2D@ached 5.5 billion dollars.

The current situation stands thus: a few multimatie SyngentaMonsantg Novartis Dupontand
Aventig have 25-30% of the seed market (but more than 8D%e transgenic seed market) and
behind these big groups there is a plethora of lsmabmpanies which makes one think that this
trend can only get stronger in the future, sincelioma size companies cannot compete with these
big groups. The objective seems clear: to conwertiaditional seed market into a biotechnical one,
i.e. GMO. But the worrying fact is that we find teame names in the field of pesticides, where the
same companies control 55% of the market, and énpharmaceutical field where tlsame
companies play a dominant role.



Chemical-pharmaceutical Multinationals (Big-Farma)

The history of the chemical-pharmaceutical muliovadls is incredible because of their rapid
development, and today they are connected to tfeeaignentary sector in an extremely dangerous
way.

The chemical-pharmaceutical industry started inoferin the second half of the nineteenth
century: in many cases they were dyeing industibgh, moving away from basic chemistry,
moved towards the new and more promising fieldspeticialized chemistry in key economic fields.

Before the Second World War, a powerful internalopharmaceutical cartel developed in
Germany. It controlled global pharmaceutical consmand chemical plants and was active in 93
countries, representing a powerful economic andigall force in each of them. It was known as
I.G. Farben.

It would become the main supporter of Hitler's chwah production during the years of war,
offering products such as high explosives, toxisegaand the ignominiougyklon-B the lethal
substance used by Nazis in the death camps.

In 1928, however, before the outbreak of war, thmefican monopolist manufacturer John D.
Rockfeller had merged his international empire mekica with 1.G. Farben, creating the largest
and most powerful pharmaceutical cartel ever seen.

The Military Nuremberg Tribunal established in 1846that the Second World War would not
have taken place without this petrochemical caaéed].G. Farben

As a consequence of the sentence passed by then@jhG. Farbenwas divided intoBayern
BASFandHoechst and some executives were condemned for initisdimgar against international
law, genocide, the exploitation and looting of ptey and public properties in foreign countries and
other crimes against humanity.

The events leading to the war and linked to thisgrful cartel are reported in Joseph Borkintse
Crime and Punishment of IG Farhen

After the war, Germany, with its three large comparBayer, Hoechst and BASF (which
encouraged the rise of Hitler's national socialisplftyed an important role. So did Switzerland,
which, in Basle, saw the founding and the develapgmécompanie€iba, SandozandRoche- all

of which later spread throughout the world.

But it was in the 1990s that the really big mergaested: in 1989, in the United Kingdom two big
pharmaceutical companies merged to f@mith Kline-Beechamater they merged witAmerican
Home(with an annual turnover of about 25 billion egros

In 1993 the Swedish compaharmaciabought the Italian comparfyarmitalia-Carlo Erbg then
it merged with the American compab)pjohnin 1995, and then again witonsantg before being
bought byPfizerwhich had previously bought the American compBayke Davis

In 1995 there was th8laxo-Wellcomenerger (with an annual turnover of about 14 hileuros).
In 1998 Smith-Kline-Beechanwith an annual turnover of 62 billion euros) mentgwith Glaxo-

Wellcome(with an annual turnover of about 90 billion eyras make an annual turnover of more
than 150 billion euros.



In the meantime the English compahgperial Chemical Industriesnerged with the Swedish
companyAstra forming the compangstra-Zeneca

These mergers have continued among the same cogspamerating in the same fielandozand
Ciba Geigy(Novartis, 1996)Astra-Zenecg1998).

These huge companies have not been founded fgotbe of patients but out of the need to create

monopolies and hence ever bigger profits.

Latest data:

June 2002Aventiswas taken over bBayer. This allowedBayerto enter the sector of GMO seeds.
The merger brought to the foundation Béyer CropSciencewhich is composed of three main
commercial groupCrop ProtectionBio SciencendEnvironmental Science

June 2005Sementisvas taken over bylonsanto

The perverse alliance

One can thus affirm that the two cardinal pointsthed economy and the life of the individual,
agriculture and pharmaceuticals, are substantigtier the control of a few multinational groups.

NOTE: on the GMOs, SEE alstp:/erbeofficinali.org/dati/nacci/index.php(English, Deutsch, Espanol,
Italiano)

CONCLUSIONS

We are faced with a choice: accepting biochemicatlifications of plants leading to immense
damage to human health or taking a stand togetkikrtihe democratic institutions of our society
against GMO and chemo-pharmaceutical multinationaldsich in their perverse alliance are
responsible for the reckless invasion of GMOs a#irahe world.

The solution is simple but there are only four nhenteft to prevent GMOs from causing an
IRREVERSIBLE event, as Prof Altieri rightly definetd

1) Total ban on GMO cultivation

2) Total ban on experiments in the fields (risk ofihontal genetic transfer)

3) Promotion of organic farming (it produces a higjeid)

4) Defence of bio-diversity, in particular with the-establishment of the freedom to exchange
seeds.

If this does not take place, the world will need donsider the possibility of a SECOND
NUREMBERG TRIALS...
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