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micro-organisms It is sometimes 
necessary to resort to methods 
other than freeze-drying. Stor­
age durability varies between 
micro-organism and storage 
methods. The iimited pElfiod of 
storage can ln"Wolve a problem, 
but the simple cultivation tech­
nique permits the required quan­
tity to be produ:::ed within a very 
short time. 

Control and 
inspection of B­
weapon production 
The truly large plants for Ille cul­
tivation of micro-organisms can 
be difficult to keep secret due to 
numerous highly-qualified statt 
and the extensive equipment re­
quired. If continuous cultivation 
can be utilized, the demand with 
respect to the size of the plants is 
reduoed and thereby the risk of 
discovery. The existing possibili­
ty of control is direct inspection 
on site, a oondi1ioo which the 
powers negoti&ting on the limita­
tion of arms C()Uld not agree on. 
Small scale production and stor­
age is practically impossible to 
check_ 

11 msin)y for bacieria which prtldU<:e spores. 
pera1ures 
ods, 1-2 weeks 
telhod, requires great caulion 
to In& higher lemperatures but inv.:ilves the death 

ry metrod. complicated and coSl~ 
Jling and dryinli, a melhod offering great advanta­
virulence and viability can lake place afler some 
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Biological weapons can assume 
rtquid or powder fonn tor disper­
sion l.n many different ways. In­
dependently of too scale of a 
B-attack, different methods of 
dispersioll can be utilized. In lhe 
first instance B-weapons can be 
dispersed via the air and food­
stuffs/water, but also Ilia insects 
and infected materials. In cases 
when ttie B-weapon gives rise to 
an infectious disease this can be 
spread furthoc, e.g. from person 
to person. 

Dispersion in the 
atmosphere 
The 8-weapon can be dispersed 
by means of a spray unit or by the 
detonation of the container. 

Example of a l>iologica1' bomb. The 
drawing sfwws a rype krlown as /he 
ls.'Jibomb. 

E 
E 
8 on 

~ 
i' \ 

Explosive 
_,__......, __ Detooator 

Bacierial 
solutton 

SpHnlers 

-Fuse 
~Explosil>'e 

.11 i; De!onator 

01 IU r I Vt-'0.~U.Ll'-'1 I 

Spray units can be found in or 
d;cpped from aircraft, helicop­
tem, missiles, robots and ships. 
Aerosol generators for sabotage 
use - including seH-actuating 
types - can be camouflaged in 
small containers such as hair 
spray oonta1ners, fountain pens, 
cigarrette ligtitefS, etc. 

When the B-weapon is 
dispersed by means of an explo­
sion, many diflerent kinds of 
weapon carriers can be used. 
Some examples are artillefY 
shells, flying bombs and land 
mines. For dispersion in the at­
mosphere the ideal method is a 
fine-particle aerosoL cloud con­
taining living micro-organisms. 
To cause fnfection by inhalation 
the particle size should be 1- 5 
µrn. 

In the case of liquid aerosol 
created by an el!pklsion the par­
ticle sizes are not tiomogeneous. 

Furthermore, some of the micro­
organisms are destroyed by the 
heat and 1he pressure waw from 
the expk>sion. Nevertheless dis­
persion by eKplosion can cause a 
sufficient nunbef of infection 
doses. With a spray unit lt ls sim­
pler to obtain drops or particles of 
a specihc size. Spray;ng - main­
ly of liquid aerosols - also 
causes damage to certain pro­
portion of the micro-organisms. 

Part~cle size and meteorologi­
cal factors in addition to lt'le 
nature o1 the terrain influence the 
propagation o1 the aerosol out­
doors. Indoors it is ma.inly the 
ventilation pattern which is of im­
portarice. In both cases the aero- · 
sol is diluted ln the course of 
lime. 

The rate of fall or microbiolog i­
cal aerosols is generally very low. 
The particles tt"leretore follow the 
prevailing air currents and out-

~~: -~\' ,t~i.." . 
:1&( ,·+~r . ·,_ ~;d~ ;,. 

Rate of fa/f of l erosaf paFtic/eS.. 

doors it is thus the meteorologi­
cal conditiolls - atmospheri; 
layers, wind !force, the direction 
of the wind, 1urbulence, etc. -
which deternjne how the aero.sot 
is transpor1ed. 

The behaYiour of the aerosol 
is dependen: on the vertical air 
temperature .gradient. WhElfl the 
atmospheric layers are unstable 
the particles are swept up to rela­
tively high alitudes. The dilution 

Frequenc}' of unstable (A} and stable (B) I.ayers in the atmosphere. (After S B Nordstrom, MVC.) 
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of the aerosol is rapid and the 
concentration diminishes swiftly 
in relation to the distance from 
the sourca of dispersion. This 
type of layer strucrure is most 
prevaieni du1iu9 1h1:1 day tiiHe in 
summer. When the layers are 
statMe the particles remain col-. 
le-cted and the concentration is 
higher. This type of structure is 
most usual at n~tit in clear 
weather and little wind (see fig· 
ure on previous page). 

The meteorological situation 
thus varies during the 24-hcur 
perfod, for which reason the time 
of drspersion is of great impor­
tance. 

The landscape also influences 
propagation. Fiat open country­
side is more favourable to prop­
agation than hilly regions. In val­
leys, bogs and over water sur­
faces the aerosol can linger after 
the aerosol cloud itself has pas­
sed. In forests and bui It ·up areas 
only a part Of the cloud pene­
trates while the greater part 
passes abo\>e or to the side. If, on 
the other hand, the aerosol is dis­
persed at ground level in forests 
or in densely buitt-up areas, the 
cloud can remain in position and 
be effective during longer pe­
riods. 

To begin with, houses and 
buildings provide some protec­
tioo against a drifting aerosol, but 
if ii should seep in, it can remain 
inside for a relatively long period. 
This means that a person who 
remains indoors during a B·at­
tack and fails to ventilate pr<>per-

ly after the aerosol cloud has 
drifted past, can inhale as mucn 
infectious agent as if he had re· 
mained in the open air through· 
out the a1tack. 

Micro-organisms which are 
disperse<! via aerosol can be de­
posited on surfaces. Materials, 
premises, foodstuffs, water and 
terrain can be dangerously infec­
tious long after the attack itself. In 
ttie case of transports across ex-

In auildings and vehicles me ef­
fects of a drifting aerosol c/ourf 
are delayed. Jn time the cloucf 
penetrates - somewhal diluteO -
and rema;ns there for a tong time. 
For this mason the dosage can 
amount to the same ~ as 
without a delay. The aerosol 
cloud can also linger for kmger 
times in IWOds, bushy conlly and 
terrain 1t1'th numerous hailows. 
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posed terrain micrcrorganisms 
can be swept upwards and again 
become airtlome. These 
secondary aerosols can once 
again cause infections. 

The mic-o-organism's chanc­
es ol surviYal in the atmosphere 
are mainly dependent on lls ca­
pacity to toerate sunlight (UV ra­
diation) and to resisi drying. 
Some can survive for decades, 
e.g. the 51»re-farmi119 bacterium 

Examples showing how tile rate ol 
ventilation') can vary in d:fferenl 
types of buildi119s. 

Type of 
premises 
Public buildin-JS with 
good ventilati•Jll, shops, 
department s·ores 
Flats. villas 
Buildings aire.::t by open 
windows 

Rate of 
ventilation 

2-3 
0.2-0.7 

6-11 

BacifJus anthracis (anthrax), 
whereas olher micro-organisms 
have survival periods of only a 
few minutes. Indoors the micro­
organisms are not affected to the 
same extent by !he environmen­
tal factors mentioned above, 
something which can raise the 
risk of infection. The survival 
possibilities for micro-organisms 
can be greatly increased if they 
are enclosed in protective sub­
stances (micro-lncapsulation). 

Theoretical calculations indi­
cate that in a large-scale aerosol 
attack 8-weapons can be spread 
O'il0r large land areas. Small 1ocru 
attacks can result in the efficient 
spreading Of infections in limitoo 
areas. 

For large releases the micro-

Dispersion calculations show lhe 
lJ'8nSPOf1 route for fine sand which 
felt on a number of places on tnsea.sl 
coast of Si.eden some }'96rs ago. 
The grey rectangle indicates the 
area along !he Black Sea whetcl 
ssndstoons W8l'e reported during the 
period rn queslioit. 

organisms can be transported 
long distances. In 1969 the 
Swedish National Defence Re­
search Institute rec.istered raised 
concentrations of micro-organ­
isms in the atmosfilere. With tile 

Dispersion via foodstuffs 
A B·attack via foodstuffs can be rect consumption. Important 
launched Jn many ways. Be- points of attack are to be found in 
cause mosc micro-<lrQanisms-are ~the productioo, distribution and 
seflsitive to heat, ii is likely !hat coosumption cycles, e.g. 
'"" Ptt,......1-; would take nlf1<:"' via butchers, dairies, Irtish goods 
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