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Biological

Warfare Agents

During the 1960's and 1970'sthe NBC weapons (Nudlear, Biological
and Chemical Weapons) — and especially B-weapons — atfracted
little attention in Swedish defence planning, As a resuit knowledge
of biological warfare agents was reduced both within the total de-
fence as well as 1o the general public In Sweden, a state of affairs
which led in turn to inadequate protection against these so-called
unconventional weapons.

Of the NBC weapons the biclogical (B} are probably the least
known. Muciear {N) weapons, especiaily, but also chemical {C) war-
fare agents have featured far mote prominently in the media andin-
tamaticna! debate. There are intemational agreememis prohibiting
the use (1925}, the development, manufacturing and storage{1975)
of B-weapons and the agresments have been signed by more than
100 staies. But the conventions contain no agreaments on control
procedures because it is very difficult to verity preparations for the
use of BW agents even on a relatively large scale. This creales un-
certainty as to how the conventions are observed and as o whether
BW agents in some form or other might in any case be used in a
future war. This uncertainty has led to rumours and claims that
countries have access to, or are using, B-weapons in covert form.
Generally, however, it has proved impossible to verily or refute
accusations of this kind. The microhiological, biomedical and
genetical sciences have undergone rapid development in recent
years, creating new possibilities of using 8-weapons as well as im-
proving the means of protection against them.

in Sweden — which neither possesses nor intends to acquire
B-weapons — The Swedish Mational Defence Ressarch Instilute
(FOA), Department No. 4 at Umed, has been entrusted with the
responsibility for observing developments in the field of B-weapons
and of contributing 1o improved prolection.

More than 20 years have elapsed since FOA issued information
on B-weapons in this series of publications (BC warfare agents.
1964}, Since then much has happened in this field, unfamiliar to so
many people, and there is good reason t¢ present up-to-date in-
formation. In this series we endeavour to issue information in a

straightforward and simple fashion, but without making any con-
cessions with regard to accuracy and reasonable coverage. We try
to avoid unnecessary difficultiesin the text and we supplement with
ilustrations to facilitate comprehension. | trust that this publication
will be of assistance to those who need or desire to obtain a survey
or general knowledge of BW agents and of protection against them.
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d micro-organisms it is sometimes

! necessary 1o resort to methods
other than freeze-drying. Stor-
age durability varies between

\iglrﬁ-r?)gg ar?f micrn—organism__ and storage
+ cuftivation methods. The ilimited period of
ation phase storage can Involve a problem,
: but the simple cultivation tech-
production. ; -
nicroorgan- nigue permits the required quan-
ntrated and 'Y 10 be produced within a very
. short time.
Jhure medi-
scale tha
can plbglggg- Control and
> = - »
the case of INSPection of B-
n, the hand- i
sossbly o Weapon production
of highly in-  The truly large plants for the cul-
aciated with  tivation of micra-organisms can
which de-  be difficult to keep secret due to
ated safety  numerous highly-qualitied staif
to highly  and the sxtenswe equipment re-
quired. If continuous cullivation
nake it pos-  can be utilized, the demand with
-organisms  respect io the size of the plants is
reduced and thereby the risk of
d to slore  discovery. The existing possibili-
eze-drying.  ty of control is direct inspection
e micro-or-  on sile, a condition which the
oyed orwill  powers negotialing on the limita-
rulence ¢a-  tion of arms could not agree on.
ygiveriseto  Small scale production and stor-
ed. For the  age s practically impossible to
santities of  check.
g-Organisms.

mainly for baciesia which produce spores.
eralures

ds, 1—2 weeks

thod, requires great caulion

) ke higher temperatures but invalves the death

fmethod. complicated and costly
ng and drying, a methad offering great advanta-
rulence and viability can 1ake plzce afier some
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Biological weapons can assume
liguid or powder form tor disper-
sion in many different ways. In-
dependentty of the scale of a
B-attack, different methods of
dispersion can be utilized. In the
first instance B-weapons can be
dispersed via the air and food-
stuffs/water, but also via insects
and infected materials. In cases
when the B-weapon gives rise to
an infeciious disease this can be
spread furthsr, e.9. from person
to person,

Dispersion in the
atmosphere
The B-weapon can be dispersed

by means of 2 spray unit or by the
detonation of the container.

Example of a biofogical bomb. The
drawing shows a type known as the
{shi bomb,
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Spray units can be found in of
aropped from gircraft, helicon-
ters, missiles, robots and ships.
Aerosol generators for sabotage
use — including sel-actualing
types — can ba camouflaged in
small containers such as hair
spray containers, fountain pens,
cigamrette iighters, 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 artillery
shells, flying bombs and land
minas, For dispersion in the at-
mosphere the ideal method is a
fine-particle aernsct cloud con-
taining living micro-organisms.
Tor cause infection by inhalation
the particle size should be 1— 5

in the case of liguid aerosol
created by an explosion the par-
ticle sizes ara not homogeneous.

Furthermore, some of the micro-
organisms are destroyed by the
heat and the pressure wave from
the explosion. Nevertheless dis-
persion by explosioncan cause a
sufficient number of infection
doses. With a spray unit it Is sim-
pler to obtain drops or particles of
a spacific size. Spraying — main-
ty of liquid aerosols — also
causes damage o cedain pro-
portion of the micro-organisms.
Particle size and meteorologi-
cal factors in addition to the
nature of the terrain influence the
propagation of the aerosol out-
doors. Indoors it is mainly the

ventilation patiern which is of im-

portance. in both cases the aeng-
sol is diluted in the course of
time,

The rate of fall of microbiclogi-
cal aerosols is generally very low.
The particles therefore follow the
prevailing air currents and out-

Rate of fall of :erasof particies.

doors itis thus the meteorologi-
cal conditioms — atmospheric
layers, wind force, the direction
of the wind, turbulence, etc. —
which detenrine how the aerosol
is transported.

The behaviour of the aerasol
is dependen: on the vertical air
temperature gradient. When the
atmospheric layers are unstable
the particles are swept up torela-
tively high altitudes. The dilution

Frequency of unstable (A) and stable (B} layers o the 2imosphere. (After S 8 Nordstom, MV}
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of the aerosoi is rapid and the
concentraticn diminishes swittly
in relation 1o the distance from
the source of dispersion. This
type of layer siucture is most
prevatent duiing ihe day i in
summer. When the layers are

stable the particles remain col-.

lected and the concentration is
higher. This type of structure is
most usual al right in clear
weather and little wind (see fig-
ure on pravious page).

The meteorological situation
thus varies during the 24-hour
periad, for which reason the time
of dispersion is of grsat impor-
tance.

The iandscape also influsnces
propagation. Flat open country-
side is more favourahle to prop-
agation than hitly regions, In vai-
leys, bogs and owver water sur-
faces the aerosol ean linger after
the aerosol doud itself has pas-
sad. In forests and built-up areas
only a part of tha cloud pene-
trates while the greater pan
passes above or to the side. if, on
the other hand, the aerosotis dis-
persed at ground level in forests
or in densely buill-up areas, the
cloud can remain in pasition and
be effective during longer pe-
riods.

To begin with, houses ang
buildings provide some protec-
tion against a drifting aerasol, but
if it should seegp in, it can remain
inside for & relatively long period.
This means that a person who
remains indoors during a B-at-
tack and fails to ventilate proper-

.

ARy —

W after the aerosol cloud has
dritted past, can inhale as much
infectious agent as if he had re-
mained in the open air through-
cut the attack.

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

i buitdings and vehicles the ef-
fects of a drifting aerosd cloud
are delayad. In time the cloud
penetrates — somewhal dituted —
and remains there fav a tong time,
For this reason the dosage can -
amoun! o the same value as
without & defay. The asrosol
clowd can ajso finger for longer
times in woods, bushy contry and
ferrain with numerous hollows.

4

posed termin micro-organisms
can be swept upwards and again
become airnome. These
secondary aerosols can ance
again cause infections.

The micp-organism's chanc-
85 ol survival in the atmaosphere
are mainly dependent on its ca-
pacity to toerate sunlight {UY ra-
diation) and to resist drying.
Some can survive for decades,
e.q. the spare-forming bacterium

Examples showing how the rate of
ventiation') can vary in dfferent
types of buildings.

Type of Rate of
premises ventilation
Public buildings wilh

goad ventilation, sheps,
department s ores 2-3
Flats, villas 0207
Buildings aired by open

windows 6—11

In cases of strong winds these
values can be increased tenicld.

"} Rare of vendtlator=—rate ol changs of a= por houw.

Baciflus  anthracis  (anthrax),
whereas olher micro-organisms
have survival periods of only a
few minutes. Indoors the micro-
arganisms are not affecled to the
same extent by the environmen-
tal factors rentioned above.
something which ¢an raise the
ask of infection. The survival
passibilities for micro-organisms
can be greatly increased if they
are enclosed in protective sub-
stances {micro-incapsulation).

Theoretical calculations indi-
cate that in a large-scale aerosot
attack B-weapons can be spread
ovar large land areas. Small focal
attacks can result in the efficient
spreading of infections in limited
areas.

For large releases the micro-

Oispersion  calculations show  the
transport route for fing sand which
feft on a number of places on the eas!
ooas! of Sweden some yedrs ago.
The grey rectangle indicates the
gea along the Black Sea whers
sandstorms werg reported during the
period in questior.

The W
sear)
mobile
equip)
ments
analy
samp,

organisms can be transported
long distances. In 1968 the
Swedish National Celence Re-
search Institute recistered raised
concentrations of micro-crgan-
isms in the atmosphere. With the

0Ly

Dispersion via foodstuifs

A B-attack via foodstuffs canbe  rect  consumption.
launched in many ways. Be-

important
points of attack are to be foundin

aid of simulati

the weather

making soil an
of dispersion ¢
with the Biack
nection with a
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food s serve
able for dispt
are those wt'i
humans vial
Thase inclu

calse most micro-organisms dre =+ the production, distribution and . Shigella sp.,

sensitive to heal, il is likely that consumption
the attark would take nlare via

cycles, eg.
butchers, dairies, fresh goods

Campylobac
Contraryt



