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The United Stares began its Biological Warfare (BW) Program in 1942. The offensiyc 
aspects of the program were stopped by Presidrnlial Directive in 1969, and by 1973 the 
US. had desmycd ail of irs BW o f h s i v c  capabilities. Today unly defemive work 
continues. 

Thc policy Of rhe United Stares regarding biological warfare bcrween 1941 and 1969 was 
to first deter irs use against rht Unirtd Slates and its forces, and secondly, to retaliate if 
deterrence failed. Fundamenral to the development of a deremnt strategy wa9 the need 
€or a cborougb study and analysis of our vulnerability KJ bath overt and coven attack, and 
an examination of the porcntial range of retaliatcry options. From its inception, the 
program was charactcrized by writinuing in-depth review and participation by the most 
eminent rciencbi, medical amuluns.  industnrl expens, and government officials. 

Prior to 1977, the BW p r o p m  was classified up to Top Secret. In 1977, most aspecrs of 
the pmgrom w e n  declassified, and infomation related to the proFarn was released to 
Congrcst and the public. Congcsionsl bearings were held on this subject. beginning 8 
rMarch 1977, and concuren\ with the bearings, rhe Army released an unclassified rcpors 
titled, "US. Army Activicy in the US. Biological Wadare Programs." The report contains 
extensive idormation on Ule dam and locations of feers. types of agents and simulants 
used, and rarionalc for the U.S. biological program. 

The BW warfare program wlJ concerned principally with antipersonnel and anticrop 
agents aad associated delivery capabilities, and LO a lesser degree antianimal agents. 
Biological tcsung was conducted in laboratories, closed chmbers, open air field (large 
scale), and used both sirnulazits and palhogens. The open air field tcstfng was conducted 
in the continental U.S. and extra continental and in both public and non-public domains 
(military installations). The Biological Warfare program also included human voIupteers 
under a codcnamc "Operation Whitccoatn 

AnrlP_ersannel agent research covered a wide range of highly infectious pathogenic 
bacretk, rickettsial, vinrscs, and fungi, and extremely toxic products of biological origin 
(toxins). Research ef€ons were directed w a r d  selecting and preserving the most virulent 
rtrairu, establishing human dosages, enhancing StOr8bility, and survival when released as 
an aerosol. Technology for large scale production of the most promising agents was 
developed. Num6row field trials wlth actual pathogenic agcnff were conducted at 
Dugway Proving Ground, €din Air Force BUC, FOK Deaick and a farm gwncd by the 
University of Wisconsin. The testing agents included &xi&h~& * meurclla 

Coccidioides, Hog Cholera, a d  New Castle Discasc. Human test rubjecu were not used 
as a prn of thwe trials. 

m a  tularev tis.-5xcist ridiu- ' cain,  ' *  

Total dtsvuctioa of antipcrsoancl BW stocks was accomplished between 10 May 1971 
and 1 May 1972. They wen datroyed by pasreurkrriori at 160 degrees for one hour and 
then further sterilized at 280 de- for three boun. The faciljlies were eomplertiy 



? 

decontaminated and turned over 10 the Food and Drug Administration r0 become thc 
Narional Center for Tuxicologicai Research. 

Open air vulnerability tests were conducted using BW simulants and certain selected 
inorganic materials such as fluriresccnt parricks, Hundreds of simulanr tesu were 
conductcd. Human test subjecB were nor used; however, due to the scala of some tats, 
humans were exposed tu sirnulanu. The number of humans subjected 14 exposure is 
unknown, 

The two most commonly wed biological simulaots were m a r c -  (SM) and 

as 8 bacwial marker, and is commonly found in water, food m d  sewage. In I969 i t  was 
ncagnizcd as having limited pathogenic capabilily and was not wed for study of 
experimental infection in man, BG is considered ubiquitous in nature. It can be readily 
cultured froa hay, dust, milk, end warer. It was considered by medical authorides to be 
harmless to man and is s i l l  used today in BW defensive programs. 
(AF), a fungus simulant, was used on four occasions in open air ICSU from 1950-1953 and 
abandoned when antifungal agcm wsrc removed from the BW program, AF is ubiquitous 
in nature and is considered an opportunist causing aspergillosis in debilitated persoas. 
Unino dye, Iipsiick, and talc were also used as anripenonnel a g m  sirnulanu. Tbe most 
commonly used fluorescenr panicle (F?) was an inorp ic  complex known as zinc 
cadmium suVlde.. The U,S, A m y  Qnter for H d t h  Promorion and Preventive Medicine 
(formerly the Army Emironmental mlth Agency) rcceotly completed three Health Risk 
Asasrnents for three citim involvsd In FP oersol taring. &I all tbree cases. the 
a ~ ~ e ~ ~ r n e n l ~  concluded that the lcvel of risk exptiiencvd by iuhabiunrs in the est areas 
was below the 1994 Occupational Safety and Health Administratioa (OSHA) standards. 
Additionally, the dssessmcni concluded that the risk of exposed individuals developing 
cancer is below the accepted level of risk established by the US. Environmental 
Aotcction Agency far he generai population. In August 1994, the Center for Disease 
Control and Prevention, in an inacpcndeat ltvitw of the study, concluded that zinc 
cadmium sulfide tests conducted by the Army poocd negli@ble hcalrh thaars to residents 
of the test areas. 

normally rcferred to as - (BG). SM was used . .  a i l  
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The vulnerability tests are outlined in the 1977 report, and include sirnulint testing in both 
public and aonpublic domaics. The fht large area vulnerability test was conducted in San 
Francisco. California, in Scprcrnba 1930, using simulrnts BG, SM, rvid fluonzceni 
particles. The first open air sea tests were conducted In the Atlantic Ocean using 
sirnulanu BG and SM, In 1957 and 1958, the Army coaducted irs largest vulnerability 
teas Operation Large Area Coverage (LAC), The itsring area Eovcrtd the Unired States 
born the Rockies to the Atlantic, and from Canada to the &if of Mexico in four separate 
testing phueo. These tcss wed rhe fluorescent pdcle z.inc cadmium sulfide to determine 
the disunce and dircction of disbuncrnenr, The objective of U C  rating was to 
determine the IoGistics and ieosibtlfty of conraminating a l irgc arcs with BW agents. 
Other large area vulncrabillty tesu were conducted in Minnesota, Missouri, Texas, 
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Florida, Utah, California, Indiana, Aekansu, Maryland, and along the easrern and westc;r, 
coastlines of [he United Stares. 

BW rcsearch included agent strain selection. evaluation of nutritional 
requirements, dcvelopmcnr of optimal growth conditions and hawcsiing techniques, and 
prepared agcnt; in a form suitable for diaseminetion. Extensive field testing was done K) 
assess rhe cffecliveness of agenrs on crops. Many ctndidim anticrop BW agents were 
screened resultins in five SrandardIzed BW anticrop agents that included various stern tu1 

of wheal and rye, and rice blast. Human bat subjccu were not a parr of this program, 
Over 25 anticrop ISIS wcrz condueled. Total destnicrion of anticrop agents and 
decontamination of facilirics was accomplished brween 19 April 1971 and IS February 
1973. 

sirnulant ES& wore wnducud as pan of the Biological Warfare Prognm. The 
exnmined rbe vulnerability of onimal orockyards to covert BW attacks, The wring 

involved aerosol deodotanr and p a d  no health risk to humans or the animals. Ar least 
six CESU were canducksd. 

S i  was detennincd in 1952 rhar while teais wich sinulanls had demnnstrared ihe 
vulnerabiIity of the U.S. to biologioal attack, 00 scientific darn was lrvoflable to assess 
human alnerability UJ biological agents, A Human Volunteer Testing program WBS 

establish&, and examined the vulnerability of man u) biological agenu, prcvention and 
treauncnt of BW casualties, and idenlificadoa of biologicsl agents. 

The 1977 "U,S. Anny Activity in the US. Biological Waxfare Pragrams" report includes a 
hislorical =view of rhe Human Volunteer Testing program, From 195401976 the U.S. 
A r m y  Medical Research Institute of lnfcctious Disease couducted human BW test $ d i e s  
with more thap 2000 volunteta. The program volunteers were assembled from active 
duty military, wearch tegm mambeq and civilians. Civilian voluntcen wcrc selected 
&om personnel who maintained conscientious objector dmft status, &e majority of which 
w m  members of rhe Seventh Day Adwmist Church. Numeroos resting protocols 
included bumrn mung with * Tulucmia, Rift Valley Fever, Venemclan 
Equine Encephalitis, ' Bacwirl Endotoxia, Bolivian Hernonhagic 
Fever, Q Fever, S m d E i n e .  Yellow Fever, Adenoviw V~ccioc, 
Chikungunyr Vrceinc, W a w n  and Eastern Equine Encephalitis Vaccine, Rocky 
bfounuin Sported F e w  Vaccine, and Influenza Virus Vaccine. The Report also indicares 
that 21 clurified projects were anduered during thiZ period. 

'Ibc U.S. Public Health Service cIoscly followed the pmgres of BW research and 
developmat from the very stan  of the program. The Surgeon Ocrrefal of the Army 
maintahcd close Liaison with medical penonncl right on the scene worlcing within thc 
ruearch and development laboratories. In 1956, the A m y  Medical Unit was established 
at Ft. betrick with the mission to conduct defensive RdD including prophylactic and 
lhcropturic measures, more rapfd effective diagoostie and identliladoa procedures and u) 
evaluate the threat of BW IQ rhe miliury from B medical poht of view. 
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The safety and medical aspects of tesiing with biological makrial were of ovcnvhelrninS 
concern to managemen[ from inception of the BW proprn, primarily because of the many 
unknown factors. snd &e potenrial severe danger ~1 rrnploycx8 as well as the local 
community. A major salery arganization was always esiablished along w ih  the operation 
organizations. Since many of !he early aspects of the safety and medical program were of 
necessity experimental, i t  was necessary io confer wilh and have h e  approval of the 
Surgeons General of the militgry selvicw for much of irs operations. US, Public Health 
Service maintaind oversighr of the program and provided advice on public health. 

The conccm for safety and medical aspects is further noted by ihe deliberations of v a f o u  
extcmal advisory commitkes such as T h c  U,S. Biological Warfgrt Comrniuee" (Mtrck 
Cornmitre&) in 1942, and the Cornmiwe on Biologjcal Warfare a t  The National MiIiurry 
Esrablirhm&nr Research and Development Board (Baldwin) In 1945. With the advent of 
the requirumenr to dcterminc the field environment cffecb such as varying temperature, 
humidity, terrain, to include SiructureS, sunlight, winds, ctc.. on BW rgcnts, independcnr 
external advisory committee8 were fomed to miew,  comment upon. and make 
recommcndations concerning test protocals. The committees were "The Ad Hoc 
Cammitiec on bW Testing" (Schtelo Committee - 1953), and "The Interagemy S w c y  
Committee on BW Testing" (Price Ccmrnirtce 1999). The members of W e  committees 
werz eminent aurhorities in their fields of biological and mdical scieaCCs and were drawn 
&om various universiticr, federal, aud state agcacies. 

These piomring ef€oru subsequently became the foundrrtion for infecriou disease safcry 
procedures, Echniques and equipment throughour thc scientific and industrial 
communities in the world. IrLomauon gaiaed &Oa BW Warfare Progrgam has been of 
value trot only to the rniliw; bul also to public haitb, agriculture, industry, and the 
fundamental sciences, Today's defeasive program mntinua, and rech 16 further devdop 
effective warning and derection d d c e s ,  protective clothing and quipmcnl, and conriaues 
to assess the vulnerability of the US. and its force to enemy BW thrcrt. 

Prepared by CPT BamettK77001 

4 


