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TABLE 1.1 Historical Timeling of Chemical and Bioclogical Warfare

- Prehistoric

2000 BCE.* Use of toxic smokescreans in Indis
1380 BCE.  Use of poison asrrows in war

600 B.C.E Greeks poison water supplies in war
500 B.CE. Usa of peison in wars in ascient Chins
336 B.CE. First mass poisonings in Rome

Maodarn age

1185
1346
1422
1488
1600
1763 British Colonial Army defeats Native Americans by smallpox
i% Virginia Militia victorious after decimatas Americans
1781=1783
1800s
1863
1880

Geners! Washington defends aguinst smallpox threat
Canadian traders spread smallpox among western Native Americans
U.S. Army spreads smallpex to Plains and West Coast Native

Wells polsoned with bodies in the U.S. Civil War
British uss chemizal shells agninst Boers

1954
1906 Shigella food contamination in Texas

1008 Yogoslay forces poison water supplies in Kosovo with chemicals

1908 Christian ldentity/Aryan supremacists soquire plagus and order

2001 Anthrax spore mailings in U.S.—anknown extremists saspected
*B.0E = Before the Commes Era; an archasolsgical dating term that replaces B.C. (Le,
Jepas waa bora In 4 BCE)

3. ©198B8oMw (Biological Weapon, BW) a:013sinl (Chemical Weapon, CW)
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(Anthrax), 8luan (Ebola) 9ay LIudn
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£ % 1
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4. 38MsUaosongsMoBoMwWIIA:O198MOIAI
mMsdaaganis BW v3a CW i azilidoevin (spray) s'f%ﬂﬁmm;mLmu%'%asl,%ﬁ”weﬁﬁﬁmmﬁu (pressurized

gas) 7% Co, vwiinldsniuaszidenielfiesacduluse BW wia CW dauandlugy

Figure 5.1 Crop dusting is one methed that could be used to disperse CEW agents out-
doors. (Original photo provided courtery of Basil Fromre.)

CW Relaase Poim
Figure 52 Contours for concentrations of CW from a wind-blown paint source oa
the ground. Values reprusont pereentages of dase.

Figure 59 Disgram dwmﬂwhﬂuﬂ-' zing liquids.

Compressed
air
I
e
i .:;m&wwmmiwmmmm. M‘:W Hypothetical device for aerosolizing
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Alr-Handiing Unit

Figere 5.12 BW acrvsolizer with a venturi nozzle
attached to an air-handling unit. Arrows show alternative

Figure 5.14 Passive release of a BW in one zone of a ing may

in heavy local contamination but & lesser effect on other
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7. msmanua:oanSomstnisoans CW 1a: BW

a & ada o a ld.d a L
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TABLE 8.1 Common Air-Cloaning Technologies and Applications

Technolegy Application Advantages Disadvantages
Dilution ventilation Purging of interior  Effectivo against  Roquires high air
contaminants all CBW agenta  exchange rates to be
effective; can be costly
Filtration Removal of Effective against  Effectiveness depends
airborne large airborne on efliciency; high
particulates particles eflicieacy can be
costly
vl Disinfection of Effective agninst High power required
airborne viruses and for spores; can be
pathogens many bacteria costly
Carbon adsorption Romoval of gascs Effective agninat  Haa little effect on
and vapors airborne microbes
chemical agents
DILUTION GAS
IR TR FILTRATION uval TR :
All CBW BW BW
Agents Agents Agents
Viruses Bacteria Viruses Chemicals
Bactaria Spones Bactaria
Spores :
Chemicals

Figure 8.1 Breakdown eof technologies for air cleaning and disinfection.
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Figure 82 Example of a high-elliciency pleated filter. (Image courtesy of
Donaldson ﬂhmp:rm hcmﬁ?nﬂmm, MN.)

mslBraoaiwizolsa (UVGI) Abnsdeuldriuuin

Alr-Cleaning and Disinfection Systems

Figure8.18 [n-duct UVGI systom with access door. (Photo courtesy of Lumalier / Commercial
Lishting Design.)
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Alr-Cleaning and Disinfection Systems

Cyindrical Biaodal
1col 2 coils
Figure 8.23 of UV lamps

currently available that can be modeled by the view
factor for mﬁmdmu-wbehmmh&rn&dlmmarm

SEEEEe

Figure 8.32 Breakdown of some of the mare common gas phase filtration technologies.

Alr-Cleaning and Disinfection Systems
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Figure 10.1  Breakdown of the most commen of chemical and bislogical detection
m&mn -gdﬂﬂﬂn M&TM%ML

ALAUIINST DITUNITWNINTZANLE TR BADIEVaNE1INIT 3 WNVBINTAUNIBANFIAINUNFAaIaINLHE

Sensor asyaduasnEldazdaslialunisasdyg vl Damper sanisansanoanly

o

m::r Ventilation with extended supply ductwork to allow toxie gas

etection al point A te the system before gas reaches point B.
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