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Burpose and Definition

This report provides a comprehensive review of the U.S. Ammy's role
in the Biological Warfare (BW) program s0 that Congress and other govern-
ment officials can assess accurately BW issues which are being raised
continually. The report is limited to the BW technical program and
the policies and govermmental controls which gui.de.d the program.

The acronym BW will be used throughout to connote biological wea-
pons and defense programs. It alsc encompasses the terms 'bacteriological
and "bacterial® which were used interchangeably in the early periods.

BW 1s defined as the use of microorganisms ("germs"), such as bacteria,
fungi, viruses, rickettslae, and substances (toxins) derived from living
organisms (as distinguished from synthetic chemicals used as gases or
poisons) to produce death or disease in humans, animals, or plants.

For BW purposes, the most effective and efficient route of entry of
disease microorganisms into the human and animal body is normally by
breathing inte the lupngs, For plants deposition on external surfaced

is usually sufficient to cause ipfection,

25

Preface

In preparing & comprehensive review of the Army BW programs, it is
crucial that the activities be portrayed in the context of the times and
circumstaences in which they occurred. For this reason, the events have
been related to the appropriate period of nationgl security activity. It
has been difficult, at times, to provide finite data as some of the de-
talled working papers have since been destroyed; however, much data is
avallable and every attempt has been made to use primary documents or
the most credible derivative data.

The policy of the United States regarding biological warfare between
1941 and 1969 was to first deter its use against the United States and
its forces, and secondly to retaliate 1if deterrence falled. Pundamental
to the development of a deterrent strategy was the need for a thorough
study and analysis of our vulnerability to both an overt and covert
attack while concomitantly examining the full range of retaliatory options.
Recognition by American scientists of the potentizl of BW and concerm
about the United States lack of preparedness promp't:ed the start of the
0U.5. program in World War II¥. PFrom its fnception, the program was
characterized by continuing in-depth review and participation by the
most eminent seientists, medical consultants, industrial experts, and
government officials.

As & result of President Nixon's ban on BW weapons in November 1969
we have destroyed our limited BW weapon stocks, Because a potential
BYW threat still exists, the U.S. still maintains a defensive BW program
in accordance with the 1969 Presidential policy statemént. This program
seeks to develop effective warning and detection devices, protective
clothing and equipment and comtinues to assess the vulnerability of the
U.5. and its forces to enemy BW attack. The problems of biological
defenge are greater today than at any time in the past because of the
technological advances in the biological sciences.

iil
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Chapter- 1 Therefote, in November 1942, WRS requested -the Chemical Warfare Service

Introductory Survey of United States Amy Biological Werfare Programs (] . (CWs) of the Army (redesigpated the Chemical .Corps in 1946) to prepare

to assume responsibility for a larger scale research and development program,

World War II

including conmstructlion and operation of lazboratories and pilot plants.

In the fall of 1941 opinions differed on the potential effect.iv_uess
Up until this time the Army had only been involved in the coordinating

of BW. Sufficient doubt: axisted go chat reasouable prudence required that
Comnittee activities of the WRS. The Army chose Camp Detrick, Frederick,

i a serious evaluatiou. be made as to the dangets of a possihle attsck.
Marylsand, a small National Guard Adrfield, as the site for new facilities

! Secretary of War Henry L. Stimson therefore tequested the National Academy A
and copstruction started in April 1943. WRS turned over to the Army

of Sciegces to appoir_st a committee to make a complete survey of the BV CWS all operational projects but continued to exercise general supervision

situation (two months pr:‘.or to the attack on Pearl Harbor). After over the entire BW program.

e - 4
careful study, the commfttee concluded in February 1942 that BW was feasible an . The Office of Strateglc Services alerted the Joint Chiefs of Staff

urged that appropriate steps be taken to reduce U.S. vulnerability to BW in December 1943 to indications that the Germans might be plamning to use

. attack. Secretary Stimson I:hen reconmended to President Roosevelt the EW. The BW program was accordingly stepped up and, in June 1944, the
establishment of a civillen agency fox this purpose. With epproval by the complete program was transferred by direction of the President to the War

President, the War Reserve Service (WRS)} was formed in August of 1942 with . Department. At the direction of the Secretary of War, the Chemical War-

', George W. HET-‘CIF- °f the Mercl: COn:pany, a thce“tical firm, as: Director, - fare Service was made responsible for work on BW agents, for BW intelligence,

.-

WRS was a!:tached to the Federal Security Agency and gerved as a coordinating

and for BY defense. The Army Surgeon General was directed to cooperate with

agency using the resources of existins government and private 1“5'5““‘:““3 the WS on matters of BW defense. The program continued as a joint effort

i
Lo . :
;" te carry out the BW program. Sclentific advice was received from a committee with Navy and other Federal department participation., The R&D program

i of prominent sciemtists set up by, the Hatlonal Academy of Sciences and the was greatly accelerated with the addition of field testing ‘faeilities and

‘National Research Council. An exchange of information was also inaugurated a production plant. When the War Department assumed full respomsibility,

-

with the United Kingdom and Canada.

_ Secretary Stimson appointed Mr. Merck as a special consultant on BW.
e . The first task undertaken by WRS was the development of defenaive Be al56 Sstabiished the United States BW Committee in October 1944 wich

measures against possible BW attack. Its major achievement was the Mr. Merck as Chairmac and with senior representecives from the wilitary

organization of a research and development program (R&D now referred to in the services.
;‘ Department of Defense as research, development, test and evaluation, RDTE)

to extend the paucity of knowledge about BW. It was concluded that significant

i kﬁowledge could not be gotten without larger scale developmental operaticns.

i 1-1 1-9. ..
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At its pesk, the Specizl Predects Division of the Axmy CWS, which
was the main element for carrying cut the program, had 3,900 personnel,
of which 2.800 were Avmy, nearly 1,000 Navy, and the remaining 100
civilian. The work was carried out at four installatlons: Camp Detrick
was the- parent iegearch and pllot plant center; field testing facilities
were set up in the summer of 1943 {n Missiesippi, another field testing
area wag established in Utah in 1944; and a production plant was constructed

in Indiana in 1944, A4ll work was conducted under the strictest secrecy .

In addition to the coordination with the United Xingdom and Canada, a joimt

program was undertaken by an Amerlcan—Canadian team to develop defenses

agalost rinderpest disease of cattle,

During World War 1.;1, “the policy of BW use dmplicity p;.ralleled the
policy for Chemical Warfare (CW); that is, retaliation only. While the
United -States hga not ratified the Geneva Gas Protocel of 1925 which
prohibited CW and BW, President B,nos;avelt and Prime Minister Churchill

apncunced this policy in unllateral statements in the spring of 1942,

End of World War ¥I

‘4t the end of World War II, the comnstruction acqivities and the testing

programs were terminated and the remainder of the activities gradually phased

down to a resezrch status. 'fhe production plant, Vigo Ordnance Works, com—

structed at Terre Haute, Indiana to prov';".de a retaliatory capability using
aerial bombs, ceased operation before infectious BW agents producﬁion began.,
Only a harmless simulant biological agent {Bacilius zlobigil or BG) was

produced. The project was terminated and the plant was subceque xely sold to

-3
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the Charles A, Pfizer and Couwpany for commercial use.

By the end of World Wat II, a3 wide variety of disease agents effective
against man, animals, and plants had been studied and limited fileld testing
conducted. Extensive work on asafety measures to perform BW research and

‘ development had been necessary zs ho comprehensive procedures, methodo-
logies or equipment had been available at the s;:art. Even so, infections .
‘occurred. These were later reported publicly in the extenmsive War Depart-

_mént press release on BW in January 1946. The release was the first

notification to the nation and the world of United Stares work in BW. It

'reported. in part, that:

"In all work or biological warfare carried on in the United
.States, extrewe care was taken to protect the participating
personnel from infection. Many new techniques were devised tec
prevent infectiom and proved highly successful. Hospitals and
dispensaries were maintained at all installations, staffed with
both Army and Navy personnel and were equipped to treat accidental
infections. As the result of the extraocrdinary precautions teken,
there occurred only sixty cases of proven infection caused by
aceldentgl exposure to virulent biological warfare agents which
required treatment. TFifty~-two of these recovered completely; of
the eight cases remaining, all are recovering satisfactorily.
There were, in addition te the sixty proven cases, 159 accidental
exposures to agents of unknown concentrations. All but one of
these received prompt treatment and did not develop apy infection.
Tn one instance, the individuel did not report Exposure, developed
tae disease, but recovered after treatment.’

Although remarkable achievex‘nents were made, the potential of BY had by

.- no means been completely weasured; and Mr. Merck in his final report to the
Secretary of War recommended that the p:ogr.:am ‘be continued cn a sufficieat

- scale to .provide an adequate defense.. A summary-of accomplishments stated

_ in the report are szhown at Anrex A.

,1_4 )
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Chapter 2

Research and Planning Years After World War II (1946-43) (U)

R.esponsibility and Authority

‘Whe.u World War II ended, the. CWS had as its major mission preparedness
for (W and BW in the context of a policy of retaliation only. The BW
program of the Chemical Corps was _Ju-"-i."le" anaually to Congress along with

other Army programs. During the hearings in 1946 before the Subcommittee

of -the Committee on Approp:iations, House of Representatives, on the Military
Establishment Appropriations Bill for 1947, the Chief Chemical Officer
discussed the BW program including the accomplishments applicable to publ;f:c
health and welfare and the potential.éffgets of blological warfare. In the
1947 hearings to the same subcommittee, a question was ralged as to why the
Chemical Corps should be retainéd de a separate branch of the Army. - General
Waitt defended its retention om r.he basis of its past contributions and the
future need for its teclmical military expertise. This issue was seriously
debated in the .Amy at that time and was resolved :Ln favor of conninuing
the gseparate Army Chemical Corps. A stma.rymf the extent to which Congress
was oware of the BW program is at Anuex E.

With the establishmentof the Office of the Secretary of Defense (0sD)
in 1947, overall techrnical diréection of the BW R&D program was vested in
the "Research and Developmént Board" of OSD which was constituted at the
same time. The Board had a-Committee on Chemi.cal and Biologica]: Warfa.ré
which carried out this :espo;sibility.l The Committee consisted of & .full-
time three man executive si:aff and eminent consultant members from science,

industry and goverament.
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The authority channel of management control was from the Secretary of
pefense through the War Department (renamed the Department of the Army) to
the Chief Chemical Officer and on to Camp Detrick, Military command at
Camp Detrick was limited to aedministration of the installation service and
support activities; direction of the technical program in the laboratories
was the assigned responsibility of the Technical Director. Both the Commanding
Officer and Technical Director were under the Chief Chemical Officer.

Scope of BW Program

The BW work was primarily confined to Camp Detrick with a small number
of contracts in universities and industry. Activities were concentrated omn
BY agent researclr; and defensive aspects; some applied research on dissemination
devices; the collation and digestion .of the large scale R&D effort carried
out during World War II; and the formation of sound research and development
program frameworks. The research and development program is discussedwi_n more
detail in Amnex C.

In response to concerns about the vulnerability of ‘the United States to
covert attack, the Research and Development Board, 0SD, requested 1ts Committee
on BW to consider tl_ie implications of BW in sabo!:ageﬂ in extension of a study
by a Special "Ad Hoc Panel on Sabotage." In October 1948, the Committee sub-
mitted a "Report on Special BW Operations" concluding that: BW was well
adapted to subversive use; U.S. was particularly. susceptible to attack by

BW operations which presented a grave danger, and. the current BW R&D program

. did not meet the requirements to defend against subversive BW operations.

The Committee provided a blueprint on goals, objectives, organization,
and examples of projects. Ome of their defensive project examples was conduct

of vulnerability tests on " . . ., test ventilating systems, subway systems,

22
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and water supply systems with innocuous organisms . . .". Their recommend-
atlons were subsequently a.pproved and became the genesis of open air
vulnerability tests and covert R&D progran;s conducted by the Army, some
of which were in sugport of the Central Intelligence Agency (CIA). As a
result of the study recommendation a Special Operations (50) Division was
established at Camp Detrick, MD ;n May 1949,

While most of the BW R&D program concentrated on the antipersonnel
aspects of BW, there are also smaller programs in antianimal and anticrop
BW as outgrowths of the Worid War 11 effort. The antianimal program was
closely linked to the antipersonnel p.rogtam since certain diseases produced
effects in humans and animals, and the scientific disciplines involved are
identical or very similar. The anticrop R&D progri;m differed significantly
in tilgt agricultural sceintific disciplines were required. Additionally,
the anticrop program at Camp Detrick also included R&D on chemical substances
which could be used against plants for either defoliation or cro[.; destruction.
The latter was considered.CW but was performed at Camp Detrick as a matter of
scientific economy. As with the antipersonnel -R&D programs, the antianimal
and anticrop activities were heavily research oriented .during this period.

From the end of World War II until 1950, no production was carried out
for purpose of operational readiness and no facilities were available for
such work. Lab.orat:ory scale research and pilot plant ;'levelopment proceeded
as a natgral'extension of the res‘earch programs. New facilities for pathogenic
BW agemi =pi_lol:“ plant production were also planned dx.;ring this periocd. (Annex
Cand D), ™

- X ' Testing
At the end of World War II, all the field test sites with Ithe exception

of Dugway Proving Ground, were abandoned and the primitive Granite Peak BW.

2-3
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test site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent
testing at Camp Detrick was confined to closed laboratory size chambers and
was directly related to agent evaluvation and medical defensive aspects. In
this period, no control experimentation on humans had yet been conducted
at Camp Detrick even though such experimentation was an acceptable practice
in the development of vaccines within the U,S, medical community. Small
scale outdoor testing with two biological simulants (BG, a spore forming

microorganism; Serratia marcescens, & vegetative organism commonly referred

to as SM} and inert material such as talc, were conducted at Camp Detrick.

These materials were considered to be totally harmless by scientific and

.medical experts, In 1949, construction of an enclosed one million liter

test sphere (the largest in the world) was built at Camp Detrick and BEW
explosive munition tests with pathogens were started,

The first open air sea tests with biological simulants were conducted
in 1950 aboard ¥.S, naval ships in the Atlantic Ocean off Norfolk, VA.
Simulant clouds were released to eavelop shi:ps so as to assess their vulner-
ability and to test prototype BW electronic detection devices., Annex E
provides a chronological listing of the copen air tests condgc:ed and Annex
F discusses some of the tests which have appeared in the mnews recently.

Open air testing of infecticus biological agent;s was considered .

essential to an ultimate understanding of BW potentialities because of

. the many unknown factors affecting the degradation of microorganisms iv

the atmosphere. However, the primitive test experience in World War II,

révealed that too little was known on how to assure absolute comtrol of

infectious organisms in the open air from a safety and environmental
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! standpoint. Safety and medical aspects in BW R&D as well as testing were established a conmittee to report on the status of the BW program,
i always of overvhelming cbncern; and adequate safety procedure.‘.; and controls The committee report in July 1949 indicated that the U,S, BY defense
k had to be operative prior to the initiation of any new R&D BW projects. posture needed imprevement,

i | Annex G summarizes the B’W safety program. The general United States p'olicy for use of CBR warfare, i.e.,
K; Support. to Other Government Agencies only in rétaiiation against its use by an er.\emy, was reevaluated at 7
l!l In addition to 1its internal BW technical work, the Army provided vhat the highest military and civilian levels in 1949. This culminated in
E}% i was tantamount to "contract services," r;o other military services and February 1950 when the President apprgved continuation of the retaliation
l\! government agencies since it had the most comprehensive and largest BW only policy.

program. From :':ts formation, the mission of SO Division was to carry out In October 1949, at the direction o€ the Secretary of Defense, the
E ‘research on potential methods of ememy covert BW attack and also to assess - Research and Development Board established an .Ad Hoc Committee on CBR
Tf:" the BW implications of the growing concern about sabotage in theQ cold war., Warfare to investigate all the technical and strategic aspects of the,
i:, Activities of SO Division in support of CIA were investigated and subject.
g{li reco.rded in the 1975 Report of the_Hearings in September i In June 1950, after .extensive fesearch, the Committee submitted a
Ht 1975 before the Senate Select Comnittee, chaired by Semator Church, to report recommending changes in CB,R weapons policy, establishment of a
E! stt'xdy,Governmentéil Operations with Respect to Intelligence Activities and, B production facil:l.t:y, that field tests of BW agents and munitions be
é] therefoi‘e, will not be discussed in detail in this report. conducted, and all aspects of B research programs be expauded.

Progrem and Policy Reviews -

The military signif‘lcance of BW and the need for a BW program were

constantly reviewed at: the highest levels of 0SD between 1948 and 1950

e T e e R

In July 1948, a comparative study of BW, CW and radiological warfare (RW),

i was made by the Research and Development Board at the request of the Joint

i'; Chiefs of'Stnff (JC8). Subsequent studies were made periodically to evaluate

::[ comparative military aspects, time to accamplish R&D, system costs and

it
'1-; technical feasibility.' In March 194,9, the Secretary of Defense
o

T
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Chapter 3

Expansion of the BW Program During the Korean War (1950-53)

Attainment of BW Retaliatory Capability

At the onset of the Korl'ean War on 25 June 1950, 'the report of the
Ad Hoc Committee on CBR Warfare was under review by the Secretary of
Defense. The Korean War épurred efforts ‘to again develol; a .BW retaliatory
capability based on the ominous threat of USSR involve:;mnt but there
was reluctanc;a to publicize the prog.ram.

On 27 October 1950, thé Secretary of Defense form.aily approved all
of the Ad Hoc Committee on CB-R Warfare recomendat:l'ons except one relative
to changing U.S. BW retaliatory pdlicy, and directed their iﬁplementation.
The U.S. Army Chemical Corps assumed prime respomsibility for carrying
out the Co;nmittee recommendations, The Army was authorized to comstruct
a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff
Arkansas). Design of the facility was accelerated and gro;md was broken
in February 1951. ‘

The first ‘limit:egiu Btu»l retaliatory capability was achieved ir 1951
whgn an anticrop b-ojmb was developed, tested and placed in production for
the Air Force. An.ticrop Agent production sites were carefully selected
for safety with -the coo;:_dination and approval of the U..S. Department of
Agricult\_.\re. 4 '

. Expanded Program

The BW test program was also accelerated in this period. (Annex 'E).d
In late 1949, vulnerability tests with simulants were started in response
to the Report on Special BW Operations which pointed 01:|t the U,8. suscep-

tibility to c':iwerr. BW attack. The first large area vulnerability test

3-1
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was conducted dn San 'Ex.:anc:lsco Bay in Septenber 1950 using the s'imulén‘ts
BG, SM -and fluorescent particles. ‘(annex E). Small -scale pathogenic
field testing at Dugway Proving Ground was resumed in 1950 after a five
yeat lapse and expanded 4in 1951. (Annexes ¥ and f‘), The first anti-
animal BW test was conducted in July 1951 at Bglin Air Porce Base, Florida.
In 1954, the antianimal BW program was discontinued because it wes con-
cluded that it lacked militaryAworth. This is covered in more detail in
Annex C. ’

In September 1951, the JCS assigned priorities to the Army for the
development of specific BW agents. Also, the state of CBR readiness was
reviewed by the Secretary of Defense in November 1951 with the conclusion
‘that a higher -degree of readiness and more manpower was required in the
development of CW and BW munitions. A directlve to improve CBR readiness
was 1ssued to all elements of the Defense Department on 21 December 1951.

In early 1952, the Pine Bluff Arsemal BW antipersonnel agent plant
was &40 percent complete ‘(Annex D) and the total cost was estimated at
$69 million. Production was scheduled for October 1952 but 'diq not begin
until December 1953. Production readiness to meet estimated requirements
was achlieved in the spring of 1954. The final total cost of the plant
was $90 million.

Major research facilities to support the expanded BW R&D program
were conBtn;cted at Cemp Detrick and in 1953 over $10 million .worth of
lsboratory and pilot "plgnt facilities were completed.

With the expansion of the BW retaliatory program, there was also
an increase in the defensive work, e.g., t:b-e research program im protection

against BW was glmost doubled im 1952, ‘Much data were developéd in

3-2
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Secreta
persomnel. protection, decontaminaticn, and immunization. Early detection Tn June 1953, a month before the Korean War ended, The ry
3 : as and stated
research was started but progress was also because of the complexity of of Defense, expressed concern over the state of CBR readine
the technical problem. that each Service, singly or in combination, should be prepared to

]

The preceding acceleration actions during the Korean War were, in employ CBR weapons vwhen directed. After é review of the Services

y ; limited
.‘,rl part, caused.by the concerns of the field commanders. They became very capabilities, it was concludeq that BW capabilities were, @ndeed,

f
3: apprehensive over the possibility of the enemy Initiating CW and/or BW for a varlety of reasons bl_xt primarily by knowledge gaps in the

because of the intensive propaganda campaign accusing the U.5. of using bielogical sciences.

K
{“ BW. It was recommended that the United Nations Forces should maintain
retaliatory capabilities and defensive preparedness in CW and BW.-
A .
A Readiness
MN:

In response to the December 1951 DOD Directive to improve CBR readiness,

the Secretary of the Axmy established a committee to evaluate Army efforts

in CW and BW. The resulting report indicated a peed to improve management
of the CW.and BW effort by reorganizing to separate BW and CW elements' on

a vertical basis. The report was reviewed by a panel of General Officers.

The panel supported the basic thrust of the Committee and proposed
"Contractor operation" of the BW program with a small government management

staff for supervision, paralleling the AEC management approach. As a.

result, an Assistant Chief Chemical Officer for BW was appointed in the -

early fé.ll of 1953 and the BW elements of theA Chemical Corps were . "
consolidated under him im October 1953. This action was a preparatory .
measure prior to signing a contract with a large commercial chemical firm.- "

In late December 1953, while final negotiations were in progress with

representatives of the contractor, the firm advised that they no longer
wanted .to contract operate the program and.withdrew from- further partici- .
pation; The BW program was then.continued, as reorganized, with government

perzonnel. '
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Chapter 4 naticnal security advisors, Based on Soviet military doctrine expressed
Cold War Years - Reorganization of Weapons and Defense Programs by Marshal Zhukov in a speech to the 20th CPSU Congress on 20 February
(1954-1958) (U) i 1956, and repeated three days later by the Commander-in-Chief of the

Soviet Navy, our national policy was realigned. The Soviet pronouncements
Continuation of Technical Programs

- : clearly stated the temet that CW and BW Yeapons would be used for mass
As previously described, by the end of the Korean War in July 1933,

destruction in future wars. In 1956, a revised BW/CW policy was formulated
construction of the BW production plant at Pine Blufi Arsemal (PBA), was

to the effect that the U.S. would be prepared to use BW or CW in a general
nearing completion. Production of hardware for antipersonnel BW agent

. war to enhance military effectiveness. The decision to use BW or CW would
cluster bombs began early in 1953 and by the end of the year had been

’ be reserved for the President.
delivered to PBA for filling to support Air Force requirements. In

. Special Studies
December, the plant entered the shakedown test phase with pathogenic

: In May 1958, the JCS again reviewed the BW and CW situation at the
organisms, It became operational in.the spring. of 1954 with the first

. . request o.f the Secretary.of Defense and concluded rhat progress on
production of Brucella suis (the causative agent of undulant fever).

: : offensive BW and CW was slow because of budget limitations. While the
Large scale production. of the lethal agent Pastuerella tularensis

¢ ) ' Afir Force has some capability, Army offensive BW systems were still under
tularemia) began a year later,

. . development, Although there was a firm wilitary requirement for CW and
The growth of BW R&D capabilities continued at Fort Detrick. Between

. ; BW defense materiel, defemsive capabilities were not effective because
August 1954 and July 1958, an additional $15.6 million worth of laboratery

of technical difficulties.
construction was completed. Safety continued to be of major concern,

In December' 1958, a BW/CW Symposium was convened by the Defense Science

particularly where shipment of iarger quantities of BW agent were contemplated. .
Board at the Headquarters of the Rand Corporation, This symposium examined

{Annex J). - In January 1955, and continuing until December 1958, the vaccine
t

. ; the milita'ry and political impact of BW and resulted in recommendations
research program at Fort Detrick was supplemented by a major contractual

that the Secretary of Defense acquaint the JCS of the results of the symposium,

effort at Obio State University Research Foundation. The program included

. N : develop weapons requirements, increase the CW and BW research effort, develop
the use of human volunteers. {Annex K).

P

TERTT L weatr e oot

weapons systems use doctrines, and attempt to gain public acceptance and

iy - Policy Revision -

. g support for BW and CW weapons systems.
A thorough review of the basic U.S, policy of "retaliation-only" with

" EBR warfare was precipitated in May 1954 by the Chief of Staff of the

Army, The c.{uestion of CBR policy was ultimately referred to high level . ’ ’ 4=2
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The Defense Science Board approved the conclusions and recommendations Chapter 5

resulting from the symposi\'m and forwarded them to the Director of Defemse The Limited War Period ~ Expanded Research
Research and Engireering (DDR&E). . The recommendations were sent to the Development, Testing and Operational Readiness (1959-1962) (U)

JCS with the report, and an Ad Hoc Committee on Biclogical and Chemical .
Program Definition and Expansion

Warfare was established to prepare & research, development, test and ]
In mid-1959, the DOR&E briefed the Secretary oiﬂDefense on the

evaluation program based on the recommendations.
potentialities of CW and BW and reccwmended a 5-fold expansion of the

" RDTE effort over a five year period. The Secretary of Defemse sought
advice on expanding the CW/BW weapons program and askedz that employment
doctrine be identified. He was advised that present retaliatory capabile
ities were cut of date and needed modernization; a U.S. operational
capability slim;uld be mainta_ined as a deterrent; U.S., forces must be
capable of operating in a toxic environment; an increased RDIE program'
directed to qualitative operational requirements was need_»ed, and the

Service Chiefs should be requested to identify qualitative operational

requirements, - .

In late October 1959, the Chief Chemical Ouff‘icer was ‘directed by the
Chief of Army Resear(ch and Development to prepare an expanded five year
program. - The DDR&E al;o revi:ve_d._che Army's anticrop program which had
been phased out 'i.n 1957 because of the decreaseq_i interest of the Air Force,
the prime user.

By the end of 1959, the Chemical Corps mission reached a height of

H »
emphasis unprecedented since WWil. The military Services were submitting

requirements for BW muaniticns, which included dissemination means for

artillery, missiles, drones, and other lesser weapon'systems. (See Amnex

—————
e i o0
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€, Research and Development). To further the emphasis the Secretary

of Defense set up a Biological and Chemical Defense Planning Board,

to establish program priorities and objectives, The Board had eminent
scientists, engineers, apd R&D managers from industry, academia, and
government. In the report of June 1960, the board recompended, inter alia,
major emphasis :.Ln the BW retallatory and defensive programs. The DDR&E
approved the recommendations in August 1960 and the Services were directed
to increase their funding to attain identified BW/UOW objectives. The
col‘d war years of possible direct nuclear confrontsation (U.S. vs USSR)

had been ameliorated by the Korean War which had been fought with conven-
ticnal weapons, In about the saﬁe period, the Soviet Union was beginming
limited harassment tactics, e.g., the closing off of highway access to
Berlin, resulting in the Berlin #irlift. The advent of limited war ‘and
smzll scale conflict evoked a need for weapons which could assist in
controlling conflict with minimum casualties. Controlled temporary
incapacitation, therefore, became an RDTE weapons objective, and CW and
BW weapons ;ffered the most promiﬁiug technical possibilities, The BW
program was then shifted to emphasize incapacitation.

In the summer of 1560, the CW/EW national policy of “preparedness for
use at the di;screti.on of President” which had been revised from “retaliation
!only" in March 1958 was revalidated, Congress became interested in CBR
disarmament at 'about ‘the same timfa and the Senate Subcommittee on Disarmament
held hearings and published a ¥eport (See Annex B). Stimulated by this.~.—
initiative, the Department of Defense conducted extensive studles I:hr.:oué'h:

1961, concluding that for the "Eime periods 1962-65 and 1965-70 ro single
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inspection procedure or combinztion of procedures were available that would
offer a high level of assurance against militarily significant violation
of BW arms limitations;" and that "“there was no imspection procedure that

would insure against clandestine use of these weapons."

An immediate major Defense thrust of the Kennedy Administration was a

reassessment of BW/CW. In May 1961, the Secrgtary of Defense asked

that the JCS: evaluate the potentialities of BW/CW, comsidering all
possible applications; prepare a costed plén for development of an adequate
BW/CW deterrent capability. This project was Number 112 of about 150 which
the new Defense leaders were emphasizing. The JCS, using primarily the
August 1960 report:-of the Defense Biological Planning Beard and an Army
Chemical Corps special submission, sent their study to Secretary of Defense

McNamara in early June, accepting the Board's basic findings and gemerally

supported additional emphasis. The JCS estimated that the cost for obtaining

Secretary of Defemse McNamara's complete spectrum BW/CW capability was about

4 billion dollars.
The Acceleration Plans _

Within 0SD, the JCS study was reférred to the Director of Defense
Research and Engineering for review prior to submission to the ‘Secretary of
bDeferse.  The DDRE ma;de a finite review of the JCS recommendations.
Overall, he strongly concurred. in th_e JCS view that these weapons had
grea;.potential-;. however, he felt that fhey could be considered operaticnal
only in the most limited sense and that the task of measuring their impact
éccurately still had to be done, The DDR&E recommended that his office,

in cooperation with the JCS, come up with a phased approach for achieving

the required capabilities,
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The Sserebiry of Defensk hoespted the JbS febopsentotibps b5 Hpdified
by the DDRE énd in Jily 1961; 4 BOb task proup bieled, "reject 112
Wotlkitig Croup! wds sek up by Ehe DURE; with Joiat Staff and Setvite
represertatives. They then prepdted 4 comprefiensive plah for execution
which was submitted in September 1961 to DDRE: THe pldii laid out precise
tasks, target dates dnd assigred attion. The ldck of ad'équéte field
testing was aléo highiighted with .the recommeddation that a Joint Task
Force (simiiar to Hhe nucisar testing Jotnt Task Force) be estdblished
under JCS control, which wc;uid condiitt Service tests. Overall, the project
resulted in large increases in T.S. Army BW programs, s:lnuce the Arm;y
Chemicai'(:orps was r?spmsibie for condueting BW dgent research foir. ail
military Services. ‘

Reorganization of Chemical Corps Functions

The Army Chief Chemical Officer was notified by the Office of the Deputy
Chief of Staff for Logistics (DOSLOG) on 14 Novembet 1961, tt;at he was
responsible for cérrying out the major portich of Army Project 112 actions,

At this juncture,‘the Chief Chemical Officer was under ;:he dir'ect'jhrisé
diction of the DCSLOG with techiical chatnels to bther General nd Special
Staff elements of the Army, notably the Ariy Chief of Research and Development
’wher'e. the primary Army focal point for Project 112 was located, The Assistant
Chief Chemical Officer for BW (established in 1953) was shortlived and had
been aboli;hed in 1954 when the new Chief Chemical Officer realigned the
Chemical'éarps to the ‘traditional functionai':&pproéch‘. With modest- changes,

it remained that v}ay through 1961,

St
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In 1962, the Army had a major reorganization which abolished the Chiefs
of Technical Services to include the Chief Chemical Officer, His technical
oper;e\.ting functions were integrated into -the newly formed Munitions Command
of the Army Materiel Command. Selected non-technical staff functions were
assigned to a new office within the Office of the Deputy Chief of Staff for
operations (DCSOPS), with the Chief Chemitgal Officer as its Director,
initially with a staff of 70, Within the Munitions Command, the BW program
subsequently was cgntei‘ed at Fort Detrick which had operational control of

BW production activities at Pine Bluff Arsepal., In 1962, BY testing was

rassigned to a separate Testing and Evaluation Command.

Program Accomplishments
The BW program in 1962 reflected the objectives established by P.roject

112, An anticrop weapons system.for the Air Force resumed in 1962 with the
production of agent. Within the increased .program, $20.1 million was approved
for modification and expansion of the production facilities at Pine Bluff
Arsenal, The development of vaccines for Q fever and Tularemia enabled
development qork on Q fever and tularemia to proceed to standardization as
BW agents, $2.3 million was authorized for procurement of broad spectrum !
antibiotics for BW casualties, ‘
Desefet: Te.sl:VCenter

As a result of Project 112, the Arny activated a BW/CH testing organi-
zation in May 1962. Deseret Test Center (DTC) was established at Fort )
Douglas in :Salt Lake City, Utah, It was ‘authorized 227 military and civilian
personnel and was jointly staffed and supported by the Army, Navy, Ajr

Force, and Marine Corps. Lialson was maintained with the US Public Eealth

5-5
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Service, Its migsion, orgenization, and functions were approved by the
‘Secretary of Defense. DIC-was to coordinate the requirements for, plan,
conduct, and evaluate testing of biological (and chemical) weapons and
defense systems. While reporting through the An;:y Chief Chemical Officer
and Army; Chief of Staff, DFC had to obtain approval of the JCS for conduct
of tests, to include materiel, persomnel, and funds. In 'addition, review
and approval by OSD (DDR&E) andvthAe President (President's Scientific
Advisory Conlz;ittee (PSAC)) were 1:5:(1}11.::3.4:1T The Secretary of the A:i-my

also participated since he submitted the proposed test programs to the
Secretary of Defense on a2 parallel basis with the Army Chief of Staff
submissions to the JCS, For example, on 21 August 1962, the Secretary

of the Army provided recommendations with supporting detailed ratior;ale
for the DIC tests. Coz.:pled with the Deputy Secretary of Defense approval

of only part of the tests, these documents demonstrate the extreme care
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Chapter &
Adaptation of the BW Program to Counterinsurgencles —

The Vietnam Wer Years (1963-68) (U)

Techpnical Programs

Throughout the Vietnam War, the BW program was guided essentially by
the requirements delineated in Project 112.

The overall emphasis in Defense programs during this period was on
gupporting the Vietnam War and the Bwlprogram was limited zceordingly. The
primary retaliatory BW efforts were directed tq::wax_:d meeting pr:oduction
requirements of sntipersomnel and anticrop agents. Producilon facilitit.es
at Pine Bluff Arsenai were completed and betvween 1964 and 1967, the plant
produced several different EW agents. Varlous types of BW munition hardware
were delivereci to Pine Bluff Arsenal, filled, and stored there. These

munitions were never s'nippeci anywhere, except for test purposes. Production

taken to assure the ultimate in. saf the hi i
u e in.safety, the highest level of review and of anticrop agent was accelerated in 1963 and continued until August 969.

approval,. and a rhme: £ .
PP ? ppropriate gove ne coordinat:xonu. '!.‘hese revieus of proposed Anticrop agent cultivating methods, originally developed at Fort Detrick,

BW/CW tests focused on the need to place govemmeui:al controls O[;. any

were subsequently refined under a contract beginning in 1963. The agent

|
B 1"
ﬁ},::g

experiment that 1d y X . . .
P n could have adverse effects onthe environment; and was subsequently produced . and deliveréd to Fort Detrick at'the termina-

precipitated a statement on mational policy on 17 April 1963. This state-

Faan

tion of the contract in June 1966.

ment required that the President give prior approval for any scientific

Chemical Herbicides

or technological experiments which might have protracted effects on the Based on the apecia:l selentific advisory effort‘s of the 05D Advanced

hysical or biological 1 . : is* i - .
phy ological environment. OSD implemented this policy on 30 i Research Projects Agency to South Vietnam end supported by special funds

April 1963 by issuing a DOP Instructiom " ic '
P ) ¥ g nstruction titled, "Large Scale Scientifie provided by them, the United States Army and Air Force were requested to

or Technological Experiments,' ‘which spelled out precisé controlling conduet chemical herbicide spray experiments in South Vietnam. The purpose

rocedures, .
P e was to determine their operational suitability for defoliation of jmgle

vegetation to prevent ambush along key travel routes, and for destruction of

field ecrops grown by the insurgents in remote areas. The technica;l. work
. o " )
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on the herbicides and dissemination devices was done by Fort Detrick personnel
and the US Air Force provided aircraft and pilot support. These actions were
not BW but some confusion resulted because Fort Detrick carried out the RDTE
activities as a part of their overall scientific program. Subsequent U.S.
introduction of herbicides operaticnally io 1963 and rapid increase in their
use until termination in 1970, resulte;i in North Vietnamese accusations that
the U.S. was using CW and Even BW, The impact of these actions on tile.U.S.
ban of BW in 1969 are treated in detail in Chapter 7.

Incapacitat 1ng BW Agents

‘In 1964 RDTE on enterotoxins from bacteria of the Staphzlococcus group,

-,

which causes severe short term J.ncapacitat:.on (lmown as food or ptomaine

poisening}, had progressed to the point where development of weapon systems
appeared feasible. As a result, work on this potential agent was accelerated.
Enterotoxins are not livi.ng microorganisms and are not contagious in any way,
They are complex cheuu.cal Bu'bstances produced by mcroorgam.sms which car not
be readily synthesized chemcally ; and were included in the Fort Detrick BW

program as a matter of scientific economy, much like the. chemical herbicides

were part of the BW anticrop program Staghzlococcal enterotoxins were

part:.cularly attractive as agents because much 1ess enterotoxin is reqm‘.red
to produce incapacitation as compared to standard CW agents. President

Nixon's statement in Novemher 1969 did not specifically ban biological toxins

and e.xtensive dlscussion eusued on whether to include toxins in the U.S.

declaration. The :anlusion of. tox:l.ns 1.1:1. the ban occurred in February 1970

and all Staghzlococcal enterotoxin work stopped The deta.i.ls of R&D

production, human volunteer testm.g, and fleld testm.g are in Amnexes G, D,

E and K.

..

Some l:.ving mcroorgam.sms such as Q fever and VEE, were alsc considered

but were not as desirable as toxins because of the concern about possible
6=-2
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spread, the predictability of effects on the target population, and available
knowledge about- their long term effects on the enviromment. Other associated
programs were also carried out and are described in the annexes listed above.
No serious consideration was given to theily use in the Vietnam War although
hypothetical analyses were made to assess their potential.
Defensive Programs )

Defensive BW developments in this period ewphasized rapid detection
systems, extension of available vaccines and improved therapy and prophylaxis.
Also, 2 test was conducted to determine the vulnerability of persennel in
an urban subway system to covert BW attack. A series of trials were conducted
in three major north-south subway lines in mid-Nanhatta_n, New York City, iIn
June 1966. A harmless simulant biological agent (BG) was disseminated
within the subway tubes and from the street into the subway stati,or;s. The
simulant data when translated into equivalent covert attacks with
pathogenic agents during peak traffic periods indicated that large numbers
of people could be exposed to infectious doses, With the need for increasing
money to support the U,S, Army’s increased involvement in. the Vietpam War
and the mounting efforts in the United Na.tions (UN) to achieve some type
of disarmament agr.eement in CW}BW, the fundf.ng support of Ar\my BY programs
gradually dropped from $38 millién in FY 66 to $31 million in FY 69 wvhen
President Nixon banned U.é. BW weapons., In FY 73, vhen the Army biological

u:iefense program had stabilized, the amount had dropped to $11.8 million.

6-3
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Protocol of 1925, 1In December 1966, a recormendation was made that the
Chapter 7 b

¥ United States should announce a policy of "no first use" of biological
Disarmament and Phase Down (1969-72) (U)

weapons but no action was taken.

Presidential Ban of BW

United Nations Disarmament Efforts

On 25 November 1969, President Nixon announced a major policy decision International attention on chemical warfare was heightened in January

on the United States chemical and bi°1°3?-°31 warfare program. With respect 1967 by the reported use of toxic material in the Yemen Civil War. The effec-

to CW, he remounced the first use of lethal and incepacitating chemicals tiveness of the Geneva Protocol was questioned and there was comsiderable debate

and he stated that he would resubmit the Geneva Protocol to the U.S. Senate at the United Nations on the necessity to develop new instruments to extend the
for ratification. Witk regard to the BW program, President’ Nixon renounced Geneva Protocol. A case was made by the United Kingdom to separate BW and W
the use of lethal bacteriological (blological) agents and weapons and all to facilitate disarmament progress in this area. In 1968, the Eighteen—Nation

other methods of bilological warfare, and he directed the Defense Dejpartment Committee on Disarmement (ENCD) recommended that the Secretary Gemeral appoint

to make recommendations for the disposal of existing BV weapons. KHe further @ group of experts to examine the dangers to mankind represented by employment

regardless of their means of production.

and urged a halt to the development, production and stockpiling of all CW and

stated tha;: the FI.S. would confine its biological research to defemsive of W and BW. The group was subsequently appointed following a UN General
{1 measures such as immumization and safety measures. Questions remained, how- Assembly resolution to this effect on 20 December 1968. They met in February,
“ ever, on whether the policy applied to biological toxims. On 14 Februery : April and June end submitted thelr report to the Secretary General of the UN
Mi 1970, a White' House announcement extended the poliey to biological toxins . in late June 1969. 1In July 1969, the Skcretary Gemeral accepted the report '
s

e

LT E

The Presidential anncuncement was culminated by several major reviews

BW.agents and proposed eliminatlion from the stockpile. He alse appealed to

of U.5. policy concerning chemical and biolegical warfare by natlenal security 21l States to accede to the Geneva Protocol and to apply its provisions to

.
Y

LTS

experts. However, as indicated in Chapter 6, the origim of the policy all chemical and .biolog:l.cal warfare agents. In November 1969, the World

change dates from criticism of U.s. application of chemical herbicides and Health Organization submitted a separate report to the UN on the health

riot: control agents in the Vietnam War beginning in the mid-60's. In additionm, aspects of chemicel and biological weapons. Both reports emphasized the

studies of a coordinated U.S. policy on BW and CW were initiated by the Defense unpredictebility, risk in, and lack of control of BW in a major military

Department and the State Department in October 1963. These studies continued employment. At the UN, there was general aéreement that no new instrument

into 1965. On 5 December 1966, the General Assembly of the United Natioms other than the Geneva Protocol was needed to preclude the use of CB weapons

passed a resolutibn for all States to observe the principles of the Geneva

7-1 7-2
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but that & new agreement would be needed to prohibit their development,
production;, and stockpiling.

The UK continued to push for a separation c>-f CW and BW and on 10 July
1969, they submitted to the Conference of the Committee on Disarmament (CCD)*
a draft Convention for the prohibition of the development, production and
stockpiling of bacteriological (bioclogical) and toxin weapons. {The UK
draft was revised to include toxins at the suggestion of the U.S. and was
resubmitted on 18 A;;gust:‘ 1970.) The USSR submitted a competing disarmament
Convention encompassing CW and BY to the UN'General Assembly in September 1969,
It.was in this framework of international §ebate that President Nixon made
his preemptive annduncement of unmilateral BW disarmament by the Un:l..tgd States.

United States Demilitarization Program

N

In preparation for'the President's announcemeut, the Department of the
Army in August .1969, wag directed to :Lﬁmeéiately cease all production of toxins
and biological agents and filling of dissemination devices. Guidelines for
BW demi]..it_ari;zation. plans were formulated c:in.d plaﬁs were Iinitiated for disposal
of él.lianti'personniel agents and munitions at Pine Bluff Arsenal and all anfi--
crop material at Fort Detrick, Rocky Mountain Arsenal and Beale Air Force Basa.
The plans emphaéizea operati;:ha‘l. safety and control, total accountability
for all ma.:e.riél, and abs;]:ﬁte vgri;‘.‘l&ation of destruction in the form of
incont;rovertil;lé data, The plans were reviewed extensively bg'r Army éxperts
and by ﬁ;S. Departments’ of Health, Education 2nd Welfare; Interior; A‘g;:iculture;
the Environmental Protection Agerfc‘"y';‘ ar‘n{ appropriate state and local —
officials. Accompanying e;lviionméﬁagl impact statements were filed with the

President's Council on Environmental Quality.

*0n 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed

"The Committee on Disaymament (CD)" to reflect expansion of its membership.
The name of the conference was changed accordingly.

7-3
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Total destruction of DOD antipersonnel BW stocks and munitions was
accomplished between 10 May 1971 and 1 May 1972. fhe facilities at Pine
Bluff Arsenal were completely decontaminated and turned over to the Food
and Drug Administration to become the National Center for Toxicological
Reseaxch. Total destruction of DOD amticrop agents and decontamination
of facilities at the three storage points was accomplished between 19
April 1871 and 15 February 1973.

The offensive BW experimental program was also terminated in 1969
with a complete inventory of all BW materiel at Fort Detrick and Duguway
Proving Ground and destruction of all items except those essential to
defensive B research. The BW production facilities were decontaminated
and assigned to the Army Health Services Command pending formal transfer
to the National Cancer Imstitute (NCI). The NCI has performed work through
a contractor at the former blological laboratories since 1972 under an
interim agreement; final tramsfer should be completed in 1977. Finally,

BW defense program management and operations were transferred to Edgewood
Arsenal, Details of the BW demilitarization program are contained in Apnex L,

Biclogical Warfare Convention and Geneva Protoceol

In March 1571, while the U.S, BW demilitarization program was in progress,
the East and West stalemate regarding separation of B and CW Weapons was
broken and a mutually acceptable draft convention applied to BW alone was
submitted to the General Assembly. The convention was approvéd by the Assembly
in December, signed in Washington,A London, and Moscow on 10 April 1972,
Ratification by the U.S$. Senate was delayed by their consideration of the
Geneva Protocol and the question of adding he_rbicides and riot control agents
to the definition of GW agents.

The question was resolved by President Fort in the latter part of 1974
when the Admipistration re,nm.;n&%ed as a matter of policy the first use of

7.4
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of riot control agents and herbicides in wrr except under specific
conditions of defense to szve lives., The Senate approved both the
Protocol and the Convention on 16 Tecember 1974 and President Ford

gigned documents of ratification on 22 January 1975.

s oLigme W
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Chapter 8
The Biloiogical Defense Research Program (1973-77)

Program Realignrient

Since the Presider:’s ban on cffenasive BW in November 1969 (extended
by the ban on bielogical toxins in February 1970), Ehe Army has confined
its BW technical program to demilitarization and :;o defensive development
involving physical protection and’medical procedures. 'l'hé demilitarization
programs ‘have been discussed in the previous chapter and elaborated in
Annex L.

On 1 April 1972, Fort Detrick was transferred from the U,S5. Army Materiel
Command (AMC) to the Office of The Surgeon General. 4s a result of the
shift in ownership of Fort Detri:ck, the Analytical 'Sc:lence Gffice and the
Biological Defense Materiel Division. were transferred from qut Detrick to
Bdgewood Arsenal, Marylsnd. On 1 July 1973, Fort Detrick snd the U.S. Amy
Garrison was reassigned to the U.S. Army Eealth'Services Command also under
The Surgeon General. Civilian persomnel, equipment and facilities of the __
Plant Sciences Directorate of Ft Detrick were transferred to i:he U.8. Depart-
ment of Agriculture to continue the work on defense technology against crop
disease in accordance with a PSAC recommendation.

The U.5. Army Medical Research Institute of Infectious Diseases (USAMRIID)*
located at Fort Detrick is the center of the Army's program on the medical
aspects of BW defense. The physical defense program is conducted by the
Biological Defeuse Group, with approximately forty personnel, assigmed to

the Directorate of Development and Engineering 'at Edgewood Arsenal. Field

.- test support of the Edgewood Arsenal effort Is provided by Dugway Proving

Ground. = Under an RDTE Project (Technical Assessment of Foreign Elological
Threat), Dugway Proving Ground has the mission of examining the T.S.' and

its Armed Forces' vulmerability to blological attack. This function is

 *Approximately 461 assigned personnel.

B2
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assigned to & total of seven analysts in the Studies Division who examine
avallable intelligence reports, current laboratory tresearch, and results of '
vulnerability testing with'au averall assessment of these activities.
Vulnerability assessments normally involve study and evaluation ratue: than
labora;ory R&D; however, simulant _tests may be conducted when additioqal
basic d;ta is ';:équired. ’

Funding for the total RDIE effort has varied from $10.2 million in
FY 73 to §1&é.4 million in FY 76. Most of the funds (approximately 65%
of $14.1 million in FY 77) have been applied to The Surgeon Generzal's
wedicel defense -programs..

Physical Defense Program

'I-he Biological Defense Group has 'responaibility for "hasic research and - -
development of biological detection and slarm-devices, development of high
"yolume aerosol aanipling ‘and- collection equipment, as well as development (
and evaluation of devices, systems, methods, and protocols for physical
protection and decontamination. The major thrust of the p‘hysica‘l defense

program during the 1972 to 1976 time frame has been towards the end item

development of’a Biological Detectlon and Warning System for the.field Army.

The current program for basic reseerch on biological detection has
emphasized studies on remote detection councepts. This research has
épnsisted}of theoretical analyses of the feasibility for detecting microé- i
biological éeroqol clouds in the atmosphere ares 'scanning methods.' No ~
experimental st;udies have yet been conducted.

The l;ardware development program was accomipanied snd supported by an
active program of system analysis to provide a logical basis for the

o .
s . kv PR 4 [

.82 7 -

oL e ., Y

59

establishment of performance characteristics for the proposed systems.
Studies included threat analysis, target analysis, field alarm array studies
and the impact of detector arrays on casualty reduction, system logic

studies, wad related concept of use stulies leading to a better definition

"of systgm requirements. Coupled with the detector development was the

parallel development of a laxge volume field sampler which would be

.'r.riggere.d by an alarm to collect a sample.

Exploratory dévelopmgnt of biological agent decontamination continued

throughout the 1972-77 period. A contract package was prepared for the

exploratory development of a decontamination system for biclogical contaminated
personnel, equipment, an‘d enclosures, This would be a four year. technical
effort planned for FY77 through FY80. .
. Basic research in thi;-. area is directed at evaluating the concept of
decontaninating mic:obiol;:gical aerosols with a counter-aerosol of a chemical
disinfect;ant such as lactic acid.

In the area of physical protection, peripheral leakage tests on
two new m.;sk proéotypés will be cémple:ed s ér;d evaluation of the leakage
characteristics and performance of individual and collective protection .
equth under dévelopment for the Army wil]: be continued.

Medical Research Program

The objective of the medical research program is the development of an
effective,! integrated medical defense against biological weapons and highly

infectious agents. New and classical rechniques in virology, immunology,

and pathology are employed to develop methods for the early ;liagnosis N

prevéntion and/or treatment of biological agent casualties, and rapid
laboratory identification of BW agents as well as other extremely i:nfect:ious

diseases of importance in military operations. A major effort-of research

I3
’
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is the developwent, production and stockpiling of vaccines that can be used

UNCLASSIFIED

by US military troops deployed anywhere in the world againmst known and
potential BW agents. The only national resource for vaccine development
of any magniéude for the US Armed Services, Merrill Natiopal Laboratories,
is utiliZed for mass production of tandidate vaccines. This multifacét&d”
program utilizes the most efficient methods and technology for prevention
and treatment, aerosol immunization, diagnosis, and vacecine production for

EW agents and other militarily important highly infectious diseases.
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FOR_RELEASE AT 7:30 Pl EST. JANUARY 3, 1046

BIOLOGICAL WARFARRE

. REPORT ®0 THE SECRETARY OF WAR EY MR. GEORGE W. MERCK,
SPECIAL, CONSULTANT FOR BIOLOGICAL WARFARE

Note tc the Editors: Intelligence reports of investigation conducted by
Military Intelligence agencies in Japan after the occupation and received
there after Mr. Merck had prepared his report to the Secrecary of War show
that Japen had made definite progress in. biologlcal warfare., From these
investigétions it is known that the Japanese Army fostered offensive de-
velopments in this field from 1936 until as late as 19LS.

. Intensive efforts were expanded by Japanese militery men toward
forging biologzicsl agents into practical weapons of offensive warfare,
ModiPications of varlous weapons develeoped through research in their
leborstories were fieldtested at Army proving grounds where field experi-
ments were also conducted in the use of bacteria for purposes of sabotege.
These efforts were pursued with energy and ingenuity. While gefinite

- 'orogress was made, the Japanese had not at the time the war ended reached

a position nhev-eby these offenmve pro;]ects could have been placed in
onerat:.onal use. .

There is no evidence that the enemy ever resorted to this meens of
warfare. Whether the Japaness Army could have verfected these weapons in
time and would have eventuelly used them had the war continued is of course
not knowvn. EHowever; defenses against bioclogicel warfare were the subject
of an active researth snd development program in this couniry. .

This report, sets forth the combined efforts of American scientists and
industry working with thé armed forces and in cooperation with similar
agencies in the. United Kingdem erd Canada to develop defenses 4o enemy
attacks by b*_olog:.cu warlare. i

Vo .

While ‘the milita.ty develonments cannot be disclosed in the interest of
national security the research conto.sufed sign-i:ics.n.t knovwledge <o waat
wes elready known concerning ihe cenuyel of disessss alfecting humans,
enimais and plents, Arrengements have been made whereby this information
of value to humenity as & whole wiil Ze 2 zveilable to the public from
‘those sources respensible for the werk. fs will be accemplished through
reports before saiemtificé bodies, pplicatien in selartific Jourrels and
other means by which aavances ir sclisnce and medicine gre dissemirated in

peacetime,
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Daar M, Szeretary

The mi 2y stT -:,-::u.‘ net ouiy on ths
weapors wnizh It zet .1&._....; b' i tnz enemy bus also on the
Shoroughmess with which the s feor all evertualities. f.’?'-is
basic mili<evrw doetrine was followed Uy tie Unifed 0% iates in wesing

against the Axis.

& btype of wavfare that misht have heen employed in World War IT - a
potential avenue of atitack by our endmies - was biclogical wariare.
ELiological warfare may be defined as the use of bacteria, fungi, viruses,
rickettsies, end texic agents from living crganisms {es disvinguished
from synthetic chemicals used as gases o poi scn)} to produce death or
disease in men, spimals, or vlants. This type of werfare was not unknown
in World War I, aithough it was employed only on a very limited scale.
There is ircontrovertible evidence, for example, that in 1915 German zgents
inoculsted horses and cattle leaving United States ports for shipment to
the Allies with disease-producing bacteria.

In the years between World War I and %Horld War II a general interest

in the possibilities of biological werfare was mzintained by sclentists

and militery men in meny couniries, angé nmany came to believe that thiz
type of warfare was possibie or even provabie in the future. A5 the
inter—wer period drew to a close, opinicn in the United Stetes es ta the
possibility of biological warfare was by ne means unjted, but commea pruderce
dietated to those responsiblé for the nation's defense that they give ’
serious censiderstion to the possible dangers in this field. The counssl
of those alert to the possi‘ble danger was formally brought tc the atbertior’
of the War Department in the fall of 1941, whereupon Secretary Stimson
proepbly requested the National Academy of Sciences to appoint a ccmmivies
to make & complete survey of the current situvation apd of future pos-— -
sibilities. '

After careful study, this commitiee - known as the WBC comnittee -
drew the conclusion in its report of February 1942 that biclogicel warfare
wae distinctly feasible and urged that appropriate steps be taken for
defense agaiust its use. The report stated in part:

"The value of biclogical warfere will

be a debatable question until it has

veen clearly proven or 4isprevsn by ex-

perience. The wide assumption is that

any method which appears to offer sdventeges
s wi - e b0 & nation at war wili be v150~'ous"-'

employed by that nation. Tuere is vuu cne

logical course to pursue, nawely, to svudy

the possibilities of such warfare from

every angle, meske every preparation for

reducing its effeciivencss, and thereby .

reduce the likelihend of its use.”

B
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With these conclusicns befare zim, Szeretary Sginson recommended to
President Roosevelt the esseblishment cf‘ e civilfan agency to take full
cha.r}::? of all sspects of bislogical ¥ Upen iiae zpprovel of tha
President, the War'Research Servi ce wivh Dr. George W. Herck as Director
was organized in the summer of 1942 and wac aftached to the Federal
Security Ag:ucy. In the Interepts of c#ficiency, zconomy, and secre Y-
War Ressarch Service remsined z smell crganization. Tt served 'drimarily
&s 8 coordinating agency ané drew on the facilities, pe_rsormel,_ and ex-
perience elready existing in the GoVernoment and orivate institutions. Iis
recommendations were implemented by orders end directives issued by the
various branches of the Armed Services, particularly the Medical Services
of the Army and the Navy and the Chemicel Warfare Service of the Army. Ap-
vropriste lisison was maintained with the Armed Services, the U.S, Publie
Health Service, the Department of Agriculture, end the Department of the
Interior. Intelligence was cbtained from the Army, the Office of Naval
Intelligence; and. public relations matters were handled in cocperation
vith the Buresu of Public Relations of the War Department, the Office of
Her Information, and the Office of Censorship. A Committee of prominent
scientists — known a5 the ABC Committee — was set up by the National
-Academy of Sciences and the Fationsl Research Council to advise War
Research Service on its special research problems.

The exchange of informetion on this subjeet which had been iraugurated
some months before with 'the United Kingdom and Canada was continuwed angd
provision wes made for the interchange of biclogical warfare personnel
between the three countries. -

The first major task undertaken by War Research Service was the de~
velopment of defensive mersures ageinst possible biological warfere .attack,
Measures were taken in qoojeration with the Armed Services to protect
the supply of water, food, and milk or the meinland; in Hawall, the

Caribbean Aves, part:.cularly the Canel Zone; and finally all overseas
theaters.

An extensive program for the collection of intelligence on biological -
warfare was esteblished, making use of the intelligence collection agencies
of the Armed Forces, the 0SS, and the FBI, and arrangements were made o
send specially tra:p.ned intelligence o"‘f:l.ce“s into operational areas to
stimulate -the collection of intell:.gence on biological warfare. Lt

The major achievement of War Research Service, however, was the
orgenization of a program of research and development tc extend the
boundaries of knowledge concerning the use of pathogenic agents as a weapon
of war and the means of protection against possible enemy use of these
egeénts.” All known pathogenic ageutrs were subjected to thorough study and
screening by scientists of the highest competence in their resyective
fields to determine the poss:.b11='bies of such zgents being used by the
enemy., 'ZFhose disease~producing agents which seemed to cffer scme promise
were ussigned to va.z-iou.s university and private resesrch laboratories for

L=

vcu"*ties, means of
Az the program

syvengive svperimentation
production, and methods of |
progressaed, nowever, it soor Lmo investigations
of hiologiesl werfare ageuts, their as weapor.s, a.nd weens of Dro-—
tection sgainst them could not be achieved without rarger secals develop-
1aental operetions. . o .

Tn November 1942 #er Reseerch Service reguestes the Chemieal Werfars
Sesvice of the Army ©o prepare to sssume responsibility for a lar ger scale
research and development program invelving the construction end cpéretion
of specielly designed leboratories and piiot plants. The site chosen for

these facilities wac a2t Camp Detrick, Frederick, Maryland, where con~
struction wes begun in April 1543. When these facilities were put into
operstion, research projects which had been developed under spomsorship of
War Research Service were turned over the Chemical Warfare Service for
further development et Camp Detrick. War Research Service continued to
exercise general supervision over the entire field and continned to sponsor
rundamentel research studies iun universities and private imstitutions and
to help secure scientifie personnel and equipment for the Camp, Detrieck
‘operations. . '

in December 1642, the Office of Strategic Service reported o the
jeint Chiefs of Staff that there were some indications that the Cerrens
might be planning to use biolegical warfare agents. While the evidence -
that the Germans might use such agents was inconelusive, there was von-
siderable concrete information availsble from work which had been cerricd
or in the United Stetes, the United Kingdom and Carada that attack by
biclogical agents was Feasible. Accordingly, it was decided in Jenuary
194k to step up all work in this field, particularly in terms of he
protection of troops against peossible enemy use of these weapons, and tc
trensfer a large part of the responsibility for the biclogical .ra.r*azr:
program to the War Department. The complete transfer vas accomplished by
direction of the President in June 19%Lk vhen the' Chémical Werfare Service
wes mede responsible for the program in the War Department with the
cooperation of the Office of the Surgeon General on certain important
defensive phases. The Navy Department continued to make important ’
contributicns to the program and continued to work in close collaberatisn
with the War Depertment in this field. The research and development
program was greatly accelerated. slthough it wvas directed that ne
biclogicel werfare agents should be produced in guantity without specific
approval of the Secretary of Wer. In fact, mo large stocks of these
sgents have ever been sccumulated.

Upon essumption of the War Departmer.t el z‘ull responsibility in this
field, the Seeretary of War appoirted the Divector of Wer Research Service as
his Special Consultent on Biological Warfere and esteblished the United Stebes
Biological VWarfere Committes, with Mr, Merck as cheirmen, to sdvise hixm on
volicy metters ard to maintain close _L_aleon with the British and Cznadian
groups concerned with biologieal werfare. is Cormittee was composed of
representatives of the Chemizal ..'a.i‘sre :e:‘n.ce, the Office of the Surzeon
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’ " Ztretegic Services. A new Tomaittee —
en - g formed by the !‘!a.tioual Acadeny of

L Research Council to advise the War Department

of the subjeect.

its development, the Specisl Projects’ Division of
the Chemizal Warf Service of the.Anz;y which caxried the main
rcspouslbl.glu,. Sor the progrem after June 194k, had a total persopmel,
early 390C, o2 vhich some 230C were Army personnel, nearly 1000 Navy, and
nemly 100 c:'f¢1an. The projects carried on by the Speeial Projects
. Division at Its four instellations were combined oprerations —- with Army,
Ravy, and c1v1‘:e.n personnel working together in the closest cooperation.
They worked under high pressure and the strictest secrecy. Their achieve-
ments have been nost remarkable.

At t'ne helg

The first installation, established by the Special Projects Division
in April 1943 was the pavent research and pilot plant cemter in Maryiand;
the second, Field testing facilities established in the summer of 1943 in
Mississipni the third a plant designed for the investigation of larger
scale production acquired early in 1944 in Indiane; end the fourth field
testing facilities established in the summer of 1944 in Utah. These
installations were unique in meny respects requiring, as they did, speciel

-designing to meet the completely new problems under investigation., The

need for great precision and rigid safety requirements crested many complex
engineering problems. Specisl equipment had to be designed, comstructed,
and installed to handle processes never before exploited and on & scale of
operaticn never before undertaken.

While it is pot possible to reveal at this time the specific egents
on which intensive work was done at those installations, the general nature

' of the problem and the type of information that was obta.inea in this field

can now be told‘. It should be emphasized that while the main objective in
all ?hese endeavors was to develop methods for defending ourselves againsé
possible enemy use of blological warfare agents, it was necessary to ine.

- vestigate offensive possibilities in order to leern what measures could be

?sed.for defense.” It was equslly =lear that the possibility of retaliation
in kird could nct be disregarded in the event such agents were used against
us. Accordingly,, the problems of offense and defense were closely inter-

“linked in all <the investigetions conducted. This is implicit in the dis-—

cussion which follows.

A u:.de variety of agents pathogenzc for man, a.m.mals, end plants wa.s
considered. Azents selested for exhavstive investigetion were made sc .
virulent as possible, prcduced in specially selected culture media and under
optimum coz:a;*lon.. for growth, and tested for disease producing power on
aninels or visnts. Intensive.investizetions were conducted on many sspeets
of this Tield, :.:clud_'lg studies of how well various orgenisms of high
diseasse-producing power would retain fheir virulence end how long they would

remaln alive under different storsge conditions; viclogical, physical, and

Al 3 -

69

,..n?._‘..‘:.':.... vroiective mecsures; the number of urr.:.u-..., reguired to profuce
Thaes icn, she effeciiveness of encibiobics snd chemo-~therdvautie sgents;
i o period of varicus disesses; end the sulzcviveness-or

certain chemicels (or cozgents) when ased with pathogenic agents or
uO jns in influencing their disease predusing powers. From these and
ofhier strdi~e has come much new informaiion which, when published in
seisntific journals, will make significent contributions ta the advancenent
ov .\.nc-v..le:lgt.. Brtensive studies of biojogical and chemicel agents which
civey Lave heen used in attacking o=t-erops resulted’in certain Jdis-
aoveries which will undoubtedly prove of great value to agriculture.

Studies were made of metheds and means ty which biclogicsl werfare
cgerte might be employed sgainst us. This involved not only the parfection
of antisabotage messures —- information on which vas made available to
apnropriate civilien and military suthorities - but 2lsé studies of the
various types of munitions that might be employed for the disseminetion of
viological warfare sgents. A strong intellizence program was instituted
frh:."h operated very effectively in ell theaters of opera.t:.cn with the

esult that a thorough knowledge of German activities in th:.s field was also
ob'l'.a;ned. Eimilar investigations of Japanese activities {are now being) wers
conducted, When these investigations are completed it will be possible in
eveluete fully the work carried on in this field by our enemies. All
evidence to date indicates that the Axis powers were behind the United
States, the United Kingdom and Csnada in their work on biological.waufare.
Tt is alsc known that after early 19h2 Germany obtzined no information
concerning United States astivity in biologicel warfare, and that no
sericus leaks of informaticn on this subject occured in this country. Tke
intelligent and whole-hearted cooperation of the press and radio of the
netion, working in conjunction with the Office of Censorship, helped very
materiglly in this regerd.

In &11 work cn’ 'ba.ologn.al warfare cerried on in the United States,
extreme care was taken to protect the participating personnel from in-
fection., Mapy new technigues were devised to prevent infection end proveda
bighly successful. Hospitals and dispensarles were maintained af 211
installations, staffed with both Army and Navy perscnnel and wall esguipped
40 treat eccidental infections. As the result of the extracrdinery
precautions taken, there occured only sixty ecases.of proven infection
caused by accidental exposure to v:.rl.lent biological warfere sgeats wkich
required treatment. Fifty-two of these recovered completely; of the eight ~
cases remaining, 8ll are recovering satisfactorily. There were, in
addition Lo the sixty proven cases, 159 accidental exposures to agents of
unknown concentrations. All but one of these received prompt treatment and
did not develop eny infection. In one instance, the individeel did not
report exposure, develaped the disezse, oub recovered after itreatzent.

Obviously nore of these cases were brought about intentionally, and
were not, therefors, 'conitrelled” experiments, but iz any event certain
valveble information was cbtained frem their treatment, particularly with
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repard o new antibiotics, chemstherapeniic agenhs. ond irmunizing pro-
ceduraz, whicn, dut for those cases of =ccidenitz) infection, sould
otherwise heve been.tested only on srimels. Considering the variety or
highly pathogenic agents handled, the scale of operations employed, and
the relatively large nurber of pecple involved, the safety record of our
b:‘.alog'cu] .wrfarc progrem is truly ress:iiable.

The a.ct:.v1t1°s of the United States in the field of biological warfare,
wndertaken under the good of necﬂss;l.t;v' and eimed primerily towerd securing
for this netion and its troops in the field adequete protection egeinst the
rossivle use by our enemies of biological werfars agenis, were carried on
vith that teamwork which has characterized .o many of our efforts in war-
time. The branches of the Army and Nevy, meny civilian scientists,
university and private research institutions, and several Departments of
the Govermment all worked together to the com.mon end. This wes a matter
of great urgency, and many of the problems were unigue &nd most complex,
ihe cbjective was attained; adequate defenses sgainst a potentially
dengercus method of warfare were devised, the possibility of surprise
from this guarter wes forestalled. Apert from the militery objectives
attained, however, much informstion of great lasting valus for human
welfere was obtained. Unique facilities were established for research
and experimentation on pathogenic agents on a scale never before possible.
These facilities will be of irestimable velue to future military and
civilien biological investigations. In general terns, these were some of
the more .Lm'oortsnt aceomplishments of the program;

1.. Development of methods end facilities for the mass production
of microorganisms and the:.r Jproducts, .

2. Develcpment of methods for the rapid and accurate detectlon
of m:.nute quantities of -disease-producing agenis.

3. Slgn':.flcmt contributions to knowledge of the comtrol of
airborne disease-—producing a.gnnts. . -

4., Productien a.n& isolation, for the first time, of a
cry'stell:.ne bacterial toxin, which has opened the wey for ‘the preparation
¢f a more highly purified immunizing toxoid.. .

5. Development and preoduction of an effective toxoid iIn
suffipient quantities to protect large scale opera.’clons should this be
necessary

6. 'Significant.contributions to knc;wledge concerning the development
of immunity in humsn beings and animals against certain infectious diseases.

T. Important advences in the treetment of certain infectious

diseases of humen beings and animals, end in the development of effective
protective clothing and eguipment.

a7 -

=l propegevion and maintenance
of =pproved streins of experi-

fi. Povelop
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G. Applicaticns of special wmtag*‘a.nha.c techniques to the sfudy
‘of airborne microorgenisms and the safoeby of lzboratory procedures,

10, TInformaticn on the effecis of mez:e than 1000 different chemicel
egents on living plants.
11. 3Studies of the production end comtreol of certain diseases of
plants. s -

Steps are being taken to permit the release of such techniecal papers
and reports by those who have been engeged in this field as may be pubiished
without cndengering the national security. It is important that this e
done, for much of the information develcped in the course of this under-
taking will be of great value to public health, agriculture, industry, and
the fundamental sciences.

IIT

While it is true that biologicel warfare is still in the realm of
theory rather than fact, in the sense that it has not actvelly been used
in military operations, the findings of the United States in this field
aiong witk the Tindings of groups engeged in similar work in the United
¥ingdom and €anada have shovn that this typs of warfzre zantot be discounted
ty those of this netion who are connerncé with the nstionsl securivy., OGur
endeavors during the war provided means of derandirg the nation against
bioclogical warfare in terms of its presently knowm pobentialivies, and
explored means of reteliation which might have been used, had such = course
‘been necessary. Although remarkable achievements can be reccrded, the
metes snd bounds of this type of warfere heve by no means been completely
measured. Work in this field, horu of the necessity of war, cannot be
ignored in time of pesce; it must be corntinued on & sufficient gcele to
provide an adeqiste defense. .

Tt is important to note that, unlike the development of the atomic bombd
and other secret weapons during the war, the deve;opment of agents for bio-
logicsl werfare is possible in amzny countries, large and small, without
vast expenditures of money or the construction of huge producticn jacilities.
It is clear that the develomment of biolcgiczl warfare could very well
proceed in meny countries, perhaps under the guise of Iegztlma.ue medical
or ’cactenoiog:.cal research.

Cvir e o -

In whatever deliberations that take place concerning the implementation
of a lasting peace in the world, the potent:.a.:.itles of bicicgical wuotare
ca.nnot safely be ignored.

Respectfully yours,

GEORSE W. MERCK
Consultant

£~B .
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Annex ¥

Covgrassional fwareness

World War 1il. The strict secrecy and urgency imposed during World
War II {WJII) on the BW program prohibited public knowledge and resulted in
oniy cu;‘sory Congressional review. ) However, key Congressicnal leaders were-
kept generally aware of the proéram through Secretary of War Stimson and his
consultant for BW, George W. Merck. At the end of WWII, an official report
(an unclassified version of Mr. Merck's secret report to the Secretary of
War) was released and pubiished. This report, entitled "Implications of
Biological Warfare," was included in a volume of U, S, Scientific Atomic

" Energy Information transmitted to the United Wations Atomic Energy Commission

in June 1946 by Bernard M. Baruch, the United States Representative. Con-
commi tantly, selective BW work was authorized for publication in scientific
journals. -During t.:he period 1946 uto 1972 over 1,600 scientific papers .
by Fort Detrick scientists were published in the open literature.

Post World War' II. During the period 1946 to 1952, information on
the B{ program uas provided to members ‘of the House Armed Services Commititee
and the Defense :Su.bconmittee- of th; House Committee on Appr‘;priations.
Because of the classified nature of -t:ha discuséions, a number of the portions
of the ‘hearings are not reflected in the Congressional records. In the
1946 nearings the Chief Chemical Officer discussed the BY program in de.l:lail
inciuding accomplishments applicable to public health. In the hearings
before the Defensz Subcommittee of the House Committee on Appropriations
for 1951, Mr, George M. Mahon, Texas, Chairman, reflected tha view expressed

at times by other Congressionzl members when he decried the "Change of our

policy last yeny in makivg pobiic s wozi b fwele of hiciogical warfare
which we are uneeritamiag. ... L refrdih Thii Jhe soysrmment of Defenss is

now making public the ameunts of meney which we 2ve spanding for biological

" warfare, or that we spend meney for suck purpos::sh ¢er T do not see that
- .

any useful purpose has been sexved ™ -

Post_Korezan War, In hearings bafore the Defense Subcommittee of the
House Committee or Appropriations for 1953, the record shows the need
for an increzsed funding level to pay for new biological lzboratories that
were scﬁeduled to begin operations in [1853.

With these actions and the need to justify funds for a continuing
Army EW program, Congressional cversight was expanded to the level of
scrutiny afforded other military programs hawing security implicatione and
gradually extended to the point where special Congressional Comi'r.tee
comprehensive reviews were gonducted startixlng in 1959. The House Cq;muittee
on Science and Astronautics held a two-day hearing in June 1939 an Chemical,
Biological and Radiclogical Warfare Agents, chaired }:y Congressma;z Overton
Brooks and’ incl_uded, among others, Congressmen John W. McCormack, Joseph
W. Martin, and Olin E. Teague. A study on CBR Warfare and Its Disarmement
Aspects was prepared in August 1960 by the Subcommittee on Disarmament of
the Conmittee on Fareign Relations of the United State.s' Senate. The
Chairmpan was Senator Hubart H. Humphrey and includes, among others,

Senator John F. Kennedy and Senater Frank Church.
-

These special reviews augmented the annual Army budger iustification
submissions and testimony to the Congress in which the Lrmy BW.programs were
specifically identified and were, ac times, the subject of extensive discussion.
In nearings before the Defouse Subcommittae of the House Appropriations

Committes in 1959, Cenzressman Robert L, T. Sikes, Plorida, asked Secretary

.
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o_ Yefense HeElxvoy for a review of the chemical and BW progrems lLacause
"hew are both operating now on & meager basis." Ou 26 March 1853, Mejor
General William M.( Creasy appeared as a witness before the sforementioned
subcom:git:‘.te"e. General Creasy's testimony totals 20 ?ag.es in the Congr'essional
Record and ;:oyers an extensive number of areas relating to the overall
chemical and BW programs including the testing program and the necessity
‘to uge human velunteers. Budgetary requirements, public information
needs, seéurity aséecte, offensive and defensive EW, and other areas of
Co;gr.ess.iona‘l. {ngérest a‘1:e refle;c-:ted i;hearings before the Subcommittee
of the House and Senate Committees ou Appropriations for 1959, 1960 (H.R.
7434), (Part 6), and 1961 (Part 6) (H.R.-11998, Part 2) Certain
_congfessmen also maintain a continuing awareness as a result of regional
and personal interest. For example, Senmator Charles M. Mathias has had
general knowledge of the Fort Detrick B! programs at Fredevrick, Maryldnd
because of its locat::%.on in his home town and his past participation in its
U. 8. Naval Reserve Unit as weil as his constituency interests as the
pést District Conéressman and subsequently as U.S. Senator. Key
commlttee members also visited the installations involved in the BW program.
In 1959, Rep:esentative-s Norrel, Teague and Mahler toured the productibn
facility at Pine .Bliuff Argenal ‘and received a cla;sified briefing on its

]
miséion and operations.

_z____Biologi.cal Ban. In early November 1969, tha BY program again became

the focus of Congre§sional scruting s 108 Members of Congress calied upon
the Pre-siden,t to take actions to review chemical and biological: wa.rfare.
On 18 November 1969, the House Subcommittee on National Security Policy
and Scientific Develcpments of the Committee on Foreign Affairs started _

extensive hearings on United States policy with respect to chemical and

B-3

Sntiogical wezfare. On 25 Towvambar 1960 Presioeut Nixva®s statement

3 ouwese of Toand wiede ¥ shateaent svoporting a4 universal oub-

lawing of 3%. Siuce then Congressional review his been constsnt =md «

't

times intense. The policy veviews continued in 1971 with the Senate
Committce on Foreign Relaticns heavings on the Geneva protocol,

in ;etorsp‘ec:, ail _aspects.o%‘: U, 8. Army funded activicies ir cha
U.5. BY Program have been either reviewed or made known to tha appropriate
and designated elements of Congress. The only aspect which could be viewsd
as én exception was the technical work done by the U, S, Army for the
Cen.tral Intelligence Agency (CTA). Under the authoritative “ground rules™
enforced by CIA, this was their responsibility since they provided the funds.
The same arrangement obtained with the other military Servicas and Federal
agencies when they requested techni(fal assistar;ce frem the Ammy in B
activities pertaining to their responsibilities.

In September 1975 the CIA connection with the BW program at Fort
Detrick was thoroughly reviewed by the Sénate Select Committee to Study
Government QOperaticns with Respect to Intelligence"-.d;ctivities.. It was
during these hearings that the question of BY¥ vulneratility testing, including
the New York subway tests, was raised by Senator Hart, Detalls of this

aspect of the program are covered in the Senaté Select Committee report,




Biolegieal Weifare u warth wd Levelopuent

Introduction. Researé‘n an? f-~velcpment of offensive and d-fensive

aspects of BW was initiated shortly aftey the entry of the Unlted States
Lo s

into WWII as a reselt of intelligence reports indicating an offensive
capability .by the Axis powers. As discussed in Chapter 1, recponsibility
for implementation of the R&D program was assigned to the Chemical Warfare
Service (CWS) in November 1542 and construction of Camp Detrick, the
prineipal BW R&D center, was initiated ip April 1943. The ressarch effort
at Fort Detric:k began eight months later under the Special Projects
Division-.'of the CHS, Fort Detrick re;mir;ed the center of BW research
and development and was aided by many academic and industrial agencie;,
vatil termination of the BW offensive program in 1969, (Appendix I)
Scientists working at Fort Detrick published 1616 articles in scientific
and technical journals. ‘

+

i = Offepsive Resegrch .a;nd Development, The BW offensive program

»as concerned principally with antipersonnel and anticrop agents and associated
delivery 'capat;i.lities and to a much lesser degree with antianimal agents.
a’(ntipersonnel ;ge'nt research covered a wide range of highly infectious
péthogenic bacteria, rickettsial, viruses and fungi and ext;:emely toxic
p;:odu,cts of biclogical origin (toxins). , Reseatch efforts were directed
toward-selection and preservation of the most virulent strains, establizh-

ing human dosages, enhancing storageability, and sur.vival sthen released as

an aerosol. Techtio.logy for large scale production of the most prowising
agen!:s-was dévéloped. To assist production, development, and testing

.efforr.s, harmless simulant agents were szleécted and efforts expended

to obtain dmproved simulants. During the tuwenty-six years of BW offznsive
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research, oﬁly eight antipersomnnel agents were standardized.

Anticrop research at Fort Detrick concerned BW agents as well as
CW agents, i.e., chemical herbicides and defoliants. The latter will
not be discussed further as they were ‘not part of the BW microbial program.
Research on BW agents included strain selection, evaluation of nutritional
requirements, development of optimal growth conditions and harvesting
techniques and preparatien in 2 form suitable for dissemination. Extensive
field testing was done to assess the effectiveness of agents on Crops.

Many candidate anticrop BW agents were screened resulting in five stand-
ardized BW anticrop agents.

Research and development on BY munitions ‘st,a'rted by adaptation of
burster typé bombs available from the British and was extended to improvéd
burster type munitions, submunitions, gas explusion bombs, warious types
of line source spray.tanks and highly speclalized projectiles and generators
as well as insect vectors. In the early years, the research and development
essentially pgralleled the experience gained in the development of CW
munitions during WI. - Research activit:ies inecluded optimizing configurationms,
testing performance and developing‘imtdware production and £illing technology.

Anlfian:l.mé.l research began in 1942 and was :Lnitia.i.ly concerned with ‘
developing methods for portecting our large livestock population against
BW actack. This research resulted in the development of vaccimes to protect
against r:l.nderlﬁest, a deadly cattle dis;eaSe and Neycastle disease, a serious
poizltry aéfliction. Researeh was carried out at Camp-Detrick initially bue
when there was a need for larger scale regearch, z; facility ﬁ;as established
at Camp Terry on Plum Island, New York. Two fleld tests of potential

antianimal agents were conducted using hog cholera virus and Newcastle
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virus. The program at Camp Detrick was terminated in 1954. By agreement
between the Secretary of Defense and the Secretary of Agriculture, the
Department of Agriculture assumed responsibilicy for tﬁe defense of our
livestock against BW attack, and the Plum Island -facilities were transferred
to that agency.

Defensive BEW R rch and Development. The bilolagical defense program

Inciuded safety, physical and medical protection. The safety program
pervaded the entire BW research and development effort to provide protection
of both employees and the surrounding community.. The program included
personmel and laboratory safety practices commensurate with the extremely
h;;zardous agents ;nvolved, design criteria for ;ite operating equipment

and facilities, facility monitoring devices, and assessment of handling
procedures for BW munitions.

The physical protectlon program was directed toward detection id;nt:—
ification and warning systéis, protective devices and decontaminatign-
methods. Detection énd warning efforts started in 1948 have led teo
englneering development of a fast-respomse antipersonnel BW detector system
which has not been standardiz,t;,d. At the present time, there is no field -
BW detector, and only conventional biological ddentificatien techniques
are available. Research on proteétive masks, Earticulate filters, protective
clothing and shelters was closely integrated with the chemical defense
programs. Many compounds were screened for use as decontamipants and
decontami}mnty-df.spe_nséts were @evelopec_l for fiald t;se. However, some
chemicals which are the most effective decontsminants are also toxic
and/or carcinogenic. Research in this area 15 continuing to find safer

decontaminants.
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R&D efforts on medical aspects of protection related to BW have been
extensive throughout the history of the program and have invelved close
cooperative efforts between Army, USPHS, and other HEW agencies.

Major accomplishments in this program include development of vaccines,
rapid ddentification procedures and treatment methods which have been
responsible for the excellent safety records.

Blological Defense Research Today. The current biologic.al defense

technology program is d:l:'vided into two major areas: Detection and Warning
Investigations and Decontamination and Protection., Effort in detection
and warning is of an e:{:ploratory nature and is directed toward concepts,
principles and zpproaches for vapid detection of blological aerosols snd
evaluation of candidate devices. Concepts under consideration include
group specific immunologicel methodology, remote and/or area alarms,
background interference elimination methodology and computerized pattern
recognition techniques.

Decontamination and protection research is directed toward concepts,

principles and approaches for the decontamination of blological materials,

. personnel protection and bilological evaluation of other materiel under

development. Concepts under consideration include anti-aerosol and
protective cloud technology, decontamination agent generators, individual
and group collective protectors, and a continuing chemlcal screening program
for new less toxic vappr—fhaere decontaninants for closed .spaces.

Throughout the research and development -p!':ocess, there is a requirement
to test hypothesis and developmental equipment items. Ir the BY program,
this necessitated the use of BW simulants and zgents In a wide varlety of

tests.

C-4
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i NIMBER OF CONTRACT TERMINA-
Appendix 1 €0 Appendix © conTRACTOR coNTRAGTS _oatE TION DATE
FORT DETRICK RDIE TYPE CONTRACTS Aircraft Armaments, Inc 4 Oct 1951 Feb 1954
May 1962 Eeb 1963
Jun 1963 Mar 1965
NUMBER OF CONTRACT TERMINA- Nov 1964 Mar 1965
CONTRACTS DATE TION DATE
CONTRACIOR - - - AAL Corp 2 Jun 1966 May 1968
Aerojet-General Corp. 29 Oct 1956 Juns 1958 Jan 1967 Apr 1968
’ Apr 1958 May 1965 .
May 1963 - Aug 1963 AiResearch Mfg. Co. 2 Apr 1964 Sep 1964
Jun 1963 Feb 1964 May 1965 Apr 1967
Jun 1964 Sep 1966 i i
Sep 1964 Jan 1966 Allied Research Associates 1 Aug 1957 Jun 1958
Sep 1964 Oct 1965 Inc.
Jun 1959 Jun 1960 X :
Jul 1959 Jan 1960 Alljed Chem. Corp. 3 Apr 1967 Jun 1968
Feb 1966 Apr 1967 Apr 1964 Apr 1967
Jun 1966 Aug 1967 Dec 1958 Jun 1959
Mar 1962 Apr 1962 . . .
Oct 1969 Nov 1969 Allied Helicopter Service, 1 Apr 1967 Sep 1967
Nov 1965 Mar 1967 Ine.
May 1963 Dec 1965 . ’
Jui: 1964 Dec 1967 Amchem Products, Inc. 1 Aug 1959 Jan 1961
May 1965 Apr 1968
Apr 1967 Aug 1968 .
A::- 1967 Sgg 1969 American Cyanamid Co. 2 Apr 1964 Hov 1965
Nov 1967- Jul 1969 . . Jul 1957 Jul 1958
A 68 b 6
Ag; %368 izg igsg American Institute of 2 Jun 1963 Jun 1965
May 1968 . Jun 1969 Crop Ecology - Apr 1955 Dec 1957
N 1968 Mar 1970
J:X 1969 OC‘,'; 1969. American Type Culture 1 Jun 1964 May 1967
Jan 1969 Dec 1969 Collection, Inc.
an 1969 Mar 196
i{;at; 1969 0::1(-': 187(9) . Ansul Chemical Co. 2 Max 1967 Aug 1969
Jun 1969 May 1970 Jun 1962 Dec 1963
) . . American Type Culture
Aeroprojects Inc) - 9 Sep 1950 May 1951 ks
? o ©ay 1951 ¢ Teb 1952 Coliection 1 , Jun 1952 Jun 1953
Mar 1952 Aug 1953 3 ’
Jun 1955 Jul 1956 Anstice Co., Iamc . 1 Jun 1951 Aug 1951
. Jui 1956 Apr 1957 . : : .
May 1957 Jun 1958 Applied Science Laboratories : .
Sep 1951 Feb 1953 Inc. 1 Jun 1861 Jul 1962
Nov 1952 Feb 1954 « .
Apr 196B . Jan 1970
Aerotec Corp 1 Jun 1955 Oct 1956
Agricultural Aviation 1 Mar 1963 Oct 1963
Engr Corp . . 1-C-2
i&gricultural Specialty Co T - : Jun 1963 Mar 1965
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NUMBER OF CONTRACT TERMINA- NUMBER OF CONTRACT TERMINA-
CONTRACTOR CONTRACTS _DATE TION DATE " CONTRACTOR CONTRACTS DATE 170N DATE
Univ. of Arizona 2 * Jun 1961 Jul 1370 Beckman Instruments, Inc. 3 Feb 1966 Apr 1968
Jun 1963 Dec 1965 Jun 1968 Nov 1969
196
Univ. of Arkansas 3 Sep 1954 Nov 1955 Hov 1368 Mar 1970
Vov 1955 Nov 1956
1 . Jun 1
Nov 1956 Nov 1957 Bete Fog Nozzle, Inc 1 un 1951 Jun 1952
dix Corp. 2 Jun 1962 6
Armour Research Foundation 5 Nov 1951 Sep 1953 Bendix Gorp 52; 1264 j“_ﬁ‘ 36!5"
of IIT Jun 1952 May 1956
"]‘2’1 ig;g gzz g;’g Bionetics Research 2 Mar 1966 May 1967
Jul 1955 Jun 1956 Laboratories Jun 1967 Sep 1968
g h Co. b
Arthur D. Little, Inc. 4 Apr 1950 Mar 1951 Biosearch Co 1 Feb 1962 Mar 1963
* Aug 1950 Jun 1952 . 1 e 1 Anr 1
Jan 1051 Sep 1952 Bé.g Search & Developmen pr 1962 Sep 1963
Dec 1952 Oct 1955 '
: ’ Bjorksten R h 1 Jan 1964 Jul 196
Associated Nucleonics, 3 Feb 1960 Dec 1960 izgoiaizri:zearc n 19 ul 1963
Ine. May 1S61 Apr 1962
: Jun 1961 Aug 1962 Black Mfg. Co. 1 - Jun 1951 Jun 1952
Atlas Powder Co. ' L Nov 1966 Jul 19'56 Booz-Allen Applied 5 Feb 1957 May 1962
. ' Research, Inc. Jul 1962 Sep 1962
Auburn Research Fnda. 1 Mar 1953 Dec 1957 @ » ne A:r 1963 st 1364
. ' Oct 1964 Oct 1965 .
AVCO Coxp. 5 Sep 1958 Sep 1939
- Jun 1961 Jun 1963 Oct 1965 Mar 1968
Sep 1964 Jun 1967 Boyce-Thompson Inst. 3 Jun 1963 Jun 1964
, Jun 1968 Oet 1970 Jun 1964 Aug 1965
Apr 1969 Jun 1970 Oct 1968 Nov 1969
Baltimore Biological s klvn Col 1 Ma Sep 1961
Laboratory , 1 Apr 1963 May 1966 Brooklyn College r 1960 ep
: , . Bucknell Univ. 2 Apr 1952 1953
Battele Memorial Institute 1 Apr 1952 oct 1952 : ucknell Untv e o Tosa
Apr 1952 Mar 1954 .
Mar 1953 Mar 1954 ' Buffalo Electro-Chemical ° 1 Feb 1951 Dec 1951
Apr 1953 Mar 1954 e e, CrrOThERREAR 93 ee
. Jul 1954 . Aug 1955 ’
. _ - Oct 1954 Feb 1956 e State of California - 2 . Jul 1951 . Sep 1952
Jun 1956 Sep 1958 : ~ Jan 1953 Dec 1953.
Apr 1957 Jul 1958 .
. Dec 1962 . Jan 1966 . Univ. of California 12 Apr 1950 Sep 1953
Sep 1964 Feb 1966 . Sep 1950 hup 1951
Jun 1965 Auvg 1965 . , . Mar 1551 Jul 1953
, Aug 1951 Aug 1952
Bayloxr College of Medicine 3 Aug 1966 Jun 1972 ) Aﬁg 19:32 02% 1324
: ' Oct 1954 Oct 1955
. Ben Venue Labs, Inc. 2 . Sep 1953 Jun 1954 Jul 1962 Dge 1965
. : Oct 1954 Oct 1955 .
1-¢-3 I-C-4
4 -




85

84
NUMBER QF CONTRACT TERMINA-
NUMBER CF | CONTRACT TERMINA- CONTRACTOR CONTRACTS DATE TION DATE
CONTRACTOR . CONTRACTS  __DATE TION DATE - -
Danielson Manuf. Co. 1 : Mar 1953 Jun 1968
cont’d ’ Mar 1963 Dec 1963
Mar 1964 Feb 1965 Daniel, Mann, Johmson 1 Jun 1967 Jul 1968
Jun 1965 May 1966 & Mendenhall )
Jun 1966 Nov 1967
Dec 1967 Nov 1968 Day & Zimmerman 1 May 1955 Cet 1955
Cambridge Technolegy, 2 Jun 1967 May 19568 DeBell & Richardson Inc. 1 Jun 1955 Dec 1957
Inc. Jun 1967 . Jun 1968
Dorr-Oliver, Inc. 1 Aug 1962 Jul 1964
C-E-I-R, Inc. 1 Aug 1958 Mar 1959
Doughnut Corp. of 1 Dec 1952 Jan 1953
Univ. Of Chicago 13 Jul 1955 Mar 1957 America
. May 1956 Sep 1963 :
Oct 1950 Feb 1953, Dow Chemical Co. ©5 May 1963 sug 1964
Jun 1951 Jun 1953 ‘ . Jun 1967 Jun 1970
Dec 1951 ’ Dec 1953 Feb 1964 Jan 1966
Jun 1952° Jul 1954 . Nov 1958 May 1959
Jun 1952 Mar 1954 Apr 1967 Dec 1967
Dec 1953 Dec 1956
Aug 1962 Aug 1965 Dry-Freeze Corp. 2 Feb 1951 Sep 1951
Oct 1963 Oct 1964 R Mar 1952 May 1952
Nov 1964 Oct 1965 |
Apr 1960 Apr 1963 Duke Univ. 5 May 1951 . May 1954
Mar 1966 Jul 1966 May 1951 May 1953
) o . . . May 1954 Jun 1956
University of Cincinnati 5 Sep 1950 Sep 1951 Jun 1956 Feb 1964
Sep 1951 Aug 1953 . Feb 1964 . Pec 1968
Sep 1951 Sep 1953 :
Apr 1953 Apr 1955 Allen B. DuMont Labs, 2 Jun 1953 Mar 1956
Jun 1955 Jun 1956 . Inc. Mar 1954 Mar 1956
Columbia University 1 Dec 1552 T Jun 1954 Edo Corp. 1 Jun 1964 Sep 1965
Commereial ‘Solvets Corp. 1 Apr 1963 ] Dec 1965 ‘ Emory Univ. 1 Dec 1954 - Jin 1957
Continental 0il Co. 1, Sep 1962 " Dec 1964 : Everedy Co. 1 Mar 1951 Feb 1952
Control Data Corp.,: 2 Jun 1964 Feb 1968 . Environmental Rsch, 2 " Jun 1957 Sep 1968
(Formerly C-E-I-R, Inc.) Jan 1968 Mar 1970 , Corp. Jun 1967 Jan 1971
Cordis Corp. . ~ 1 " Oet 1964 . Oct 1965 Ethyl Corp. : 1 - Jun-1962 Jun 1966
Cormell Aeronautical 1 Qct 1960 . Dee 1962 : Fairchild Engine & 1 Aug 1959 Jan 1960
Lab., Inc, . ) . Adrplane Corp. . ’
Cornell Univ. o 2 Apr 1951 Mar 1953 B Fairchild Stratos Corp, 4 Aug 1962 Apr 1964
. Apr 1953 Mar 1955 ’ Jan 1964 Apr 1964
Cyclo Chemical Corp, 2 Jun 1964 May 1969
Jun 1969 Dec 1970

I-C-5
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NUMBER OF CONTRACT TERMINA- NUMBER OF CONTRACT TERMINA-
CONTRACTOR CONTRACTS DATE IION DA’ CONTRACTOR CONTRACTS DATE TION DATE
cont'd Apr 1960 Jun 1961 . ) cont'd May 1963 Jul 1963
Jul 1961 Sep 1961 . Jun 1963 Dec 1964
. Sep 1963 May 1964
Falcon Plastics 1 Dec 1958 Jun 1959 ' Feb 1966 Dec 1967
. Farrand Optical Co, - 2 Jun 1956 Apr 1958 General Mills, Inc. 7 Apr 1950 Jan 1951
Dec 1937 Sep 1958 - . . Jul 1850 Dec 1950
. May 1952 Jun 1954
Faun Plastics Co., Imc 1 Mar 1961 Aug 1962 . Dec 1952 Nov 1955
Dec 1955 Dec 1957
Fletcher Enamel Co. 1 Dec 1950 Dec 1951 . Aug 1556 May 1957
4 Nov 1956 Nov 1957
Tniv. of Fla. 6 Jun 1956 Jun 1957 .
Jun 1955 May 1956 George Washington Univ. 2 Nov 1952 Apr 1956
Jun 1963 Jun 1965 Lt May 1956 Mar 1959
Jun 1968 May 1970
Apr 1952 May 1954 Georgla Tech Rsch Inst. 5 Jun 1950 Jun 1951
Jan 1953 Sep 1953 Jun 1951 Jun 1953
. Mar 1953 Jun 1954
* Florida State Univ., . 3 Mar 1951 Sep 1951 Jun 1954 Jun 1955
' . Sep 1951 Jun 1953 - ) Jun 1956 Jun 1957
Jul 1953 Jun 1956 ’
. . . . : B. F. Goodrich Co. 2 Jul 1953 Aug 1954
FMC~Corp. . 4 Jun 1964 Dec 1965 . Jan 1955 Jan 1956
. Jan 1965 ’ Jun 1967
Jun 1966 Har 1967 Grinnell Co., Inc. 1 Jan 1954 Nov 1958
Sep 1969 Peb 1970 ) .
: ) Hahn E. Mann Medical 2 Oct 1953 Jan 1954
Fordham Univ. . . 2 : Mar 1966 . Feb 1967 College & Hospital i Nov 1954 Apr 1956
Jan 1965 " Feb 1966 .
Harvard College 5 Jul 1951 . Sep 1952
Fostoria Presses Steel 1 Jul 1966 Mar 1956 Jul 1949 Aug 1961
Corp. T . . * ‘ Aug 1951 Jun 1955
S ) " Sep 1955 Aug 1956
Poundation for Research 2 Dec 1963 Apr 1968 - ., ' Jun 1963 Sep 1968
on the Nervous System Apr 1968 _ Oct 1969 B '

) . ' Hawail, Univ. of 2 May 1967 Jun 1968
Pranklin Electron:!.cs, Tne. 1 May 1966 Jun 1966 ’ v Juz 1968 Jun 1970
Fracklin Inst. 2 Jun 1968 Jan 1970 . Henry Ford Hospital 2 Jul 1851 | Jul 1952

Apr 1969 Oct 1970 B} Oct 1852 Jul 1953
Gelmen Tostrument Co. - 1 4pr 1964 Apr- 1969 " Bills-McCapna Co. 1 Jan 1957 Jan 1958
General American Transp., 2 Oct 1961 .Jun 1966 ’ Holmes & Narver, Inc. 1 Jun 1968 ¥ov 1969
Co, . Jun 1962 Jan 1963 ' -
: Hon egula Co. 5 Jan 1955 Dec 1956
Gereral Apiline & Film Co. 1 " Jun-1963 Cet 1964 eywell Regulator . Jun 1855 Apr 1957
' . Feb 1957 Apr 1958
General Dynamics Corp. 1 May 1955 Apr 1956 ~ Jun 1961° Fov 1962
Dec 1961 Apr 1962
General Electric Co. 5 Nov 1960 May 1961
- I-C-7 : : . I-C-8
1
gy o
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NUMBER. CF

CONTRACTOR CONTRACTS
Hooker Chemical Corp. 1
Hyland Labs, Ine. T
IIT Research Inst, 10
Illdinois, Univ. of 7
Indizns, Univ. of 4
Industrial Corp. 1
Insect Control & Rsch, Inc. 3
'International Business 1
Machines ’

Interpnation Minerals & 2
Chemical Corp.

Bioferm, Imc. . 3
Towa State College of 6

Agrie.

Jun

Sep
Nov
Jun
May
May
May
Feb
Feb
May
Jan

Oct
Jun
Sep
Apr
Jun
Oct

Jun.

Mar
May
Apr
Sep

Jun

Jun
Oct
Dec

Jun

Sep
May

Dec
Mar
Nov

Jan
Jun
Jul
Dec
Sep
Jun

" CONTRACT
DATE

1964
1964

1562
1962
1955
1963
1964
1965
1558
1963
1965
1966

1950,

1951
1952
1956
1959

1963

1966

1953
1951
1963
1964

1962

1964
1963
1960

1968

1966
1964

1962
1963
1863

19849
1950
1951
1951
1854
1952

TERMINA-

TION DATE

Aug 1965
Feb 1966

Jan 1963
Jul 1966
Dec 1956
Jun 1964
Feb 1967
Feb 1965
Sep 1862
Apr 1965
Sep 1966
Aug 1970

Dec 1951
Jun 1954
Jun 1956
Dec 1957
May 1960
Jan 1962

‘May 1968

Apr 1955
Apr 1953
Mar 1966
Mar 1966

Apr 1963
Jun 1966
Jun 1964
Sep 1963
Mar 1969
Jun 1968
Jun 1965

Nov 1963

Apr 1963 -
. Nov 1963

Jan 1951
Mey 1952
Jul 1953
Jun 1953
Jun 1956
May 1954

89

NUMBER OF

CONTRACTOR CONTRACTS
John Hopkins Univ, 12
§. C. Johnson & Som, Inc, 1
Kansas State Univ. of 5

Agric. & Applied Science

Univ. of Kansas &
Duane Rennedy Co., 1
Kent Manuf. Corp. 1
Kentucky Research Fdn, 1
. Walter Kidde & Co., Inc. 1
Enapp-Monarch Co. 1
Kuljian.Corp. 1
La?bert Pharmaceutical Co. .. 1
‘Lehigh Univ. 1

Litton Systems, Inc. 14

CONTRACT
DATE

Jul
Mar
Jun
Mar
Apr
Auvg
Oet
Nov
Mar
Apr
Apr
Jun

Sep

May
Dec
Oet
Aug
Sep

. Apr

Jul
Jun
Jul
Jul

Apr

Jan
Sep
Nov
Jun
Jan
Jun
Nov
Mar
Sep
May
Jun

Mar
Apr

1955
1956
1950
1951

1951 .

1951
1952
1952
1953
1955
1963
1965

1960
1956
1962
1959
1960
1961
1949
1951
1952
1953
1959
1950
1956
1955
1952
1954
1950

1953

1960

1962
1964
1964
1965
1965
1965
1966
1966

TERMINA-
TION DATE

Feb
Sep
Jul
Aug
Oct
Oct
Oct
Oct
Mar
Mar
May
Jun

Nov

Jun
Jul
Aug
Aug
Sep

Jun
Jun
Jun
Jun

Jul

Jun
Apr

Aug

Jun
Dec

Sep
Feb
Nov
Jan
Oct
Jan
Sep
Apr
Jul

1963
1958
1951
1953
1552
1952
1954
1553
1955
1956
1971
1970

1962

1958
1963
1960
1961
1962

1851
1952
1953
1954

1960
1951
1956
1958
1953
1956
1951
1953
1965
1964
1565
1966
1865
1966
1965

1966
1966
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CONTRACTOR

cont'd

Lockheed Aircraft Corp.

Long Island Biological
Association

Lovell Chemical Co.

Lux Clock Manuf. Co.
Machine & Tool Design 60.
Magna Corp.

Glenn i. Martin Co.
Martin Marietta Corp.

Md., Univ of

Masé., Univ of

Mathieson Cml Corpl

Maxon Electyonics Coxp.

Marquette School of .
Medcine

90

RUMBER OF
CONTRACTS

I-c-11

CONTRACT
DATE

Jun
Aug
Nov
Mar
Nov

Jan
Aug

Oet
Oct
Cet
Oct
Sep
Sep

Oct

Feb
May

Jul.

Jun
Jun
Aug
Mar
Mar
Jun
Oct

Jun
Jun

Max

Mar

Kov

‘Mar

Jun
Jun

Jun

1962
1966
1966
1967
1967

1965
1966
1968

1950
1951
1852
1952
1953
1954

1950
1952
1953
1953,
1954
1962

1950

1953

1953
1955
1956

1951

1952
1953
1954
1969
1954
1953

1952

1961
1969

TERMINA-

TION DATE

Jun
Dec
Jan
Mar
Nov

Dec
Sep
Dec

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Apr
May
Dec
Nov
Aug
Kov

Jul

Jul
Jul
Oct
May

Feb
Mar
Dec

Nov

Jun
Apr

Aug

Aug

1964
1966
1968
1967
1967

1965
1967
1969

1951
1952
1953
1953
1954
1955

1951
1952
1954
1953

1954

1963

1950
1955

1955
1956
1959
1952
1953
1854
1955
1969

1955

1954
1953

1963

1570

CONTRACTOR

MB Associates

Mellon Ipat. of Ind,
Rsch

Melpar, Inc.

American Std., Inc.

{Melpar Div)

Merck & Co., Inc.

Meteorology Rsch, Inc.

Metronics Associates, Inc.

HMetal Hatic, Inc.

Michigan, State of
(Dept of Health)

Michigan State College

Michigan State Univ.

Michigan, Univ. of

Midwest Rsch Inst.

91

NUMBER OF

CONTRACTS

I-c~12

CONTRACT
DATE

Jun
Jun
Jan
Jun
Mar

-Aug
Aug
Aug
Jun

Jun
Jun

May
Jun
Jun

Oct
Feb

May
Apr

Jun
Apr
Aug
Jun

Jun
Oct

Oct

Jun
Jun

Jun
Jul

R I

1964
1966
1967
1967
1969

1950
1951
1952
1954

1961
1962
1963
1964
1964
1964

1965
1966

1955
1960

1965

1966
1968

1954
1965
1954
1950
1951
1952
1952

1956

1965 -

1960

1951

1953

1959
1962
1964
1967
1969

1961
1961

TERMINA~
TION DATE

Oct
Aug
Sep
Jul
Nov

Aug
Aug
Feb
Aug

Jul
Jun
Oct
Nov
Aug
Jul

Jan
Jul

Dec
Jun

Feb

May
Jun

Oct

Jul

May
Sep
Oet
Jan
Sep

Sep
Nov
May

Jun
Sep
Jun
Jun,
Nov
Jun
Jul

Jul
Apr

1966
1967
1967
1969
1969

1351
1952
1954
1955

1963
1963
1965
1964
1965
1965

1967
1967

1956
1961

1967

1966
1970

1954
1967

1956
1952
1951
1953
1954

1967
1968
1961

1952
1955
1964
1964
1965
1969
1961

1963
1964




CONTRACTOR

cont'd
Metronics Associates, Inc.

Univ. of Miami
Millipore Filter Corp.

Mine Safety Appliences Co,

Minneapolis-Honeywell
Regulator Co.

Univ. of Minnesota

Mississippi State
College

Univ. of Mississippl

Univ. of Missouri
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NUMBER OF
CONTRACTS

18

.

I-C~13

CONTRACT

DATE

TERMINA-

TION DATE

Jun
Mar
Jun
Apr

Jun

Jun
Sep
Mar
Jun

Feb
Feb

" Dec

-

Jun
Jul
Jul
Jun
Jun
Jun
Oct
Apr
Apr
Jul
May

Sep
Jun
Jun
Jun
Feb
Mar

May
- May

Jul
Nov
Sep

1965

1965
1968

1969
1954

1955
1957
1959
1961
1963

1553
1953
1952

1350
1953
1951
1952
1952
1952
1952
1953
1953

1953

1953
1854
1956
1964
1962
1959
1965
1967

1951
1953

1951
1951
1952

1950

Jun

Qct
May

Sep
Dec

Jan
Apr
Oct
Nov
Jun

Dec
Sep
Feb

May
Sep
Jun
May
Jun
Jun
Dec
Mar
Sep
Jun
Jun
Jan,
Sep
Dec
Dec
May
Apr
Jun

Apr
Apr

Sep
Jun
May

Apr

1971

1968
1970

1970
1955

1957
1959
1960
1963
1964

1954
1855
1956

1952
1956
1952
1954
1954
1953
1953
1955
1953

1955

1954
1955
1957
1965
1965
1964
1966
1970

1953
1955
1952
1953
1955

1952

e

KUMBER OF
CONTRACTS

CONERAGTOR
Molded-Resin Fiber Co.
Monomer~-Poylmer, Inc.

Monsanto Chemiecal Co.

- Monsanto Research Corp.

Montana State Univ,

MID Research & Development
Douglas M, McBean, Inc.
McDonnell Douglas Corp.

National Academy of
Sciences

Nation Research Corp.

Univ. of Nebraska

New Mexico College of
Agriculture & Mechanic Arts

New Mexico State Univ.

New York Urniv.

Research Fndn. of State
Univ. of New York

North American Avaiation,
Inc.

North Carolina State of
Univ. of N.C.

North Dakota Agricultural
College

Northrop Corp,

Uniy. of North Carolina

CONTRACT
DaTE

TERMINA-
TIOK DATE

Dec 1951

Nov

Dec

. Jan*

Jun
Apx
Jun
Jun
Jul
Jun

Jun

Dec

_Feb

Sep
Nov
Jun
Jun
Jan

Oct
Jun

“Jun

Dec
Jan

Aug
May

Apr
Apr

Jan

Oct

1951

1958 °

1963
1966
1967
1968
1967
1960
1953
1960

1957

1961

1951 .

1948

)

1960

1964
1954 .

1952
1963
1969

1957

1962

1963
1964

1960
1961

1966

1951

Feb
Mar
Jun
Dec
Apr
Dec
Feb
Nov

Aug

Jul

Dec

Mar
Apr
Aug
Dec
Dec
Jun
Mar

Jun
Jul

Apr

Sep-

Jun

Sep
Sep

Jan

1953
1952
1959
1965
1968
1967
1969
1970
1961
1957
1965

1962

1961
1954
1951
1962
1968
1956
1965
1967
1969

1959
1962

1963
1964

1960
1961

1967

1954




CONTRACEOR

Northwestern Univ.

Univ. of Notre Dame
Rew York Univ.

Univ. of Notre Dame

G. 0, Noville &
Associates Inc.

Ohio Universitcy

Ohio State Univ.
Research FNDN.

Okanagan Copter Sprays Ltd.

Oklahoma Agric, &

Mechanical

Oklshoma State Univ.

0lin Mathieson Chem.: Corp.
Optics Technology,-Inc.

Ordnance :Engrg. Corp.

Oregon State Univ.

T. G. Owe Berg, ‘Inc.

Farke, Davis & Co.
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-NUMBER OF
CONTRACTS

I-C-15

CONTRACT

DATE

Sep
-Nov
Dec

Dec
Nov

Jun
Jan
Mar
Sep
Sep
Nov

. Aug

Feb
Jan

QOct
Jan
May
Cet
Oct
Mar
Jun
Jun

Jun
Sep
Max
- Feb

Sep
. Sep

A

" Jun

Jan
Jan

Jun

© Jun

1950
1951
1952

1951
1951
1953
1950
1951
1954

1959
1962

1953

1955
1957

1952°

1955

1955 °

1959
1962
1963
1963

1969..

1967

1951
1963

1968°

1955

1955

1963°

1965
1955

1964
1969

1966
1951

TERMINA-
TION DATE

Get
Oct
Jun

Ma}
Nov
Jul
Mar

Jul
Sep

Aug
Jan

Jul

Jan
Jan
Oct
Dec
May
Sep
Oct
Dec
Sep

‘Jul

Jun

Feb

Jun
Aug

Feb
Feb

Nov

Jun

Dec
Apr

Aug

Nov

1951
1952
1954

1954
1953

1954
1951
1954
1955
1960
1965

1957

1957
1958

1955
1958
1957
1960
1965
1965
1965°,
1969°

1967

1953

1963
1969

1958
1958

1964
1966

1956

1968
1970

1967
1954

u

CONTRACTOR

cont'd

Park Thompsoﬁ

Ralph M, Parsons Co.

Pennsalt Chem, Corp.
Pennsylvania State College

Pennsylvania, Univ. of

Pfizer, Charles & Co., Inc.

Philco Corp.

Photomechanisms, Inec,

Pittsburgh, Univ. of
Planning Research Corp.

Plax Corporation
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NUMEBER OF
CONTRACTS

10

I~C-16

CONTRACT

DATE

Jan 1953
May 1953
May 1955
Dac 1954
Oct 1955

- Apr 1957

Dec 1950
Oct 1951
Dec 1951
Jun 1952

Jun 1952
Apr 1952

Jun 1952

Sep 1954

- Jun 1851

Aug 1951
Sep 1953

Jun 1962
Jan 1969
Jan 1969

Jul 1951
Sep 1953
Mar 1969

May 1955
Feb 1958
Jun 1958
Jul 1961

May 1963 °

Mar 1965
Jun 1963

Jun 1961

Sep 1958
Oct 1961

Apr 1951
Apr 1960

Mar 1952

TERMINA-
TION DATE

Apr 1955

"Feb 1958
- Feb 1958 ~

Oct 1955
Oct 1956
Oct 1958

Aug 1951

Oct 1951
Mar 1952
Feb 1954
Aug 1955
Jul 1963
May 1956
Nov 1955
Nov 1951
Dec 1953
Jan 1954

Dec 1965
Sep 1970
Sep 1970

Aug 1953
May 1970
Apr 1971

Nov 1957
Jun 1958
Sep 1961
Aug 1567

May 1964
Jan 1967
Jup 1964
Nov 1964

Feb 1962
May 19?2

prc i
Jun 1953
Dec 1961

Sep 1952
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NUMEER OF " CONTRACT TERMINA- NUMBER OF CONTRACT : TERMINA~
CONTRACTOR CONTRACTS DATE TION DATE CONTRACTCR . CONTRACTS DATE : TION DATE
Pneumo-Dynamics Corp. . 1 . Jun 1963 Jan 1964. - N cont'd Jan 1955 Sep 1957
Polaroid Corp. -6 Feb 1951 Jun 1952 . ' Southern Research Inat. 16 Apr 1951 Jan 1952
. Jun 1952 Jun 1953 Y . Jun 1951 Jun 1652
Jun 1953 Aug 1954 ! May 1952 Dec 1952
Sep 1954 Dec 1955 : ; May 1952 Sep 1953
Jan 1956 Apr 1957 . Jun 1952 Jun 1953
Apr 1958 Apr 1960 _ . Jun 1953 Jul 1954
. ) Oct 1953 Sep 1954
. Prengle, Dukler & Crump 1 May 1961 Mar 1964 ) . - Feb 1953 Nov 1953
. . Jun 1954 Dec 1955
Prime, Inc. 3 Jul 1950 Oct 1950 ' . Oct 1954 Jan 1956
h May 1953 Apr 1954 . Aug 1954 Sep 1955
Aug 1953 May 1955 1 Jan 1956 . Mar 1958
. Jul 1956 - Aug 1957
Princeton Univ. 1 Jun 1967 Oct 1969 Feb 1960 Apr 1961
: . May 1960 Sep 1963
Puerte Rico, Univ. of 1 Jan 1952 Jun 1952 Dec 1961 Jun 1962
Purdue Research Fndn. 6 Jun 1952 Nov 1954 ’ Southwest Research Inst, i Apr 1957 Jul 1957
Jan' 1955 Mar’ 1956 . s . . .
Jul 1963 Jan 1966 : Sperry Piedmont Co. 1 Jan 1965 Aug 1965
Jun 1966 Aug 1968
Feb 1969 . Aug 1970 ) Sperry Utah Co. 2 Apr 1963 May 1965
Jun 1963 Dec 1969 ) : Jun 1964 Mar 1965
Rheem Manufacturing Co. 1 Mar 1852 Apr 1954 . Specialized Instruments 2 May 1952 - Aug 1952
. : Corp. Jan 1954 Jul 1954
Rhode -Island State College 1 ) Jan 1951 Mar 1952 ' .
. Spraying Sys Co. 1 Jul 1951 Aug 1952
Rhode Island, Univ, -of 1 Mar 1953 Mar 1955 i . .
) ' £ Squibb, E. R. & Sons 1 ' . Jun 1952 Apr 1953
Rutgers College 1 Oct 1950 Sep 1951 : : i
. ' N . - : Stanford Research Inst. 2 Aug 1957 Aug 1958
Rutgers Univ. . . ’ . 1 g Oct 1951 - Sep 1953 : . Jun 1954 Jun 1955 .
" Rutgers, The State Univ. 2 Jun 1957 Aug 1960 Stanford, Leland Jr, Univ. & Jun 1954 Jun 1955
. E Sep 1962 Aug 1965 - . Jul 1955 Aug 1956
. Oct 1951 Apr 1954
Ryan Aeronautical Co. 1 . May 1963 . Jul 1963 3 : Aug 1956 Sep 1959
Sharpley-La}:oratories, Inc, 1 - +- Mar 1963 Mar 1966 - i Stanfiord Research Inst. 1 * Mar 1964 T * -Jan 1966
Shell Chemicdl Coxp.- 1 . Hov 1958 '+ May 1959 Syracuse Univ, 2 Nov 1967 Janr 1969
N ’ B Jan 1969 Apr 1970
Sierra Engrg. Co. . 1 Jun 1964 Jul 1965 : . :
’ N Taller Y Cooper, Inec. . 1 Jun 1955 May 1957
Smithsanian Inst. - & Apr 1951 Apr 1953 J
: Apr 1953 Apr 1953 Tennessee, Univ. of 2 Jun 1951 Oct 1952
Jul 1955 Apr 1956 Nov 1962 Oct 1965
Oct 1962 Jun 1969
; Texas Agrie. Mechanical Col. 5 Jul 1953 Dec 1954
Southern Calif., Univ .2 Oct 1952 Jan 1955 &
of , . Jan 1955 Sep 1957 A - i - I-C-18
I-¢-17 ° . - - C o
e e e o e ma e st e s e e . o 1 ot . N
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. ; NUMBER OF CONTRACT TERMINA-
NUMBER OF CONTRACT TERMINA-~ CONTRACTOR CONTRACTS DATE TION DATE
CONTRACTOR CONTRACTS . DATE TION DATE ’ -
) . . cont d Nov 1953 Nov 1954
cont ¢ .o Jun 1954 Jun 1955 ) Nov 1954 Jun 1956
Jun 1955 Aug 1956 Jul 1955 Jul 1959
Aug 1956 Aug 1957
. Jun 19_68 Dec 1970 Virginia, Univ. of 2 ., Jun 1965 Apr 1967
May 1967 Feb 1969
Texas, Univ. of 8 Oct 1951 Oct 1954 ) . N e e e e e . . .
Oct 1952 Jul 1855 Vitro Eng g Co 1 Dec 1961 Mar 1962
Sep 1955 Jul 1958 .
Jun 1957 Aug 1958 Wehl-Henius Inst 2 Jun 1952 Oct 1952
Feb 1951 Beb 1953 Jun 1953 Jun 1954
Aug 1958 Aug 1960
May 1963 Oct 1965 Warner Lambert Pharmaceutical 1 Jun 1953 Jun 1955
Jun 1968 Jun 1970 ‘ co.
Tex. Rice Improvement . 1 - Mar 1958 Nov 1958 Wash. St. Univ. 4 May 1967 Sep 1968
Aggoc, ' Aug 1959 Nov 1964
. - ' Dec 1964 Nov 1968
Thompson Helicopters, Inec, -1 ’ . May 1964 May 1964 . Jan 1969 Jun 1970
Townsend Engineered Products 1 . Aug 1963 Jul 19857 Wesleyan Univ. 2 Feb 1953 Apr 1955
Inc. Apr 1951 Apr 1953
Tracerlab, Inc, 6 Dec 1951 Dec 1952 ) West Va. Univ ' 14 Jun 1949 Sep 1951
. Jan 1953 Dec 1953 Jun 1952 | Jun 1953
Sep 1949 Dec 1951 ' Dec 1952 Feb 1955
Jan 1954 Mar 1955 ' Jun 1953 - . Jun 1954
Jun 1955 . Feb 1557 Jun 1953 . Jun 1954
Apr 1957 Dec 1958 " Jun 1954 Jun 1955
Oct 1954 ° Sep 1955
Travelers Research Corp. 1 Jun 1966 " Jan 1968 o ’ . . Feb 1955 - Jan 1957
) : ' Jul 1955 Jun 1956
Trident Eng'g Assoc, Inc. 1 Mar 1965 Aug 1965 Jul 1956 Jul 1959
: . : Feb 1957 Jan 1958
Trio-Cml Works Inc 4 Sep 1967 oct 1967 Jan 1963 Sep 1964
. Aug 1967 Sep 1967 - d . Feb 1963 Apr 1966
Mar 1969 Mar 1969 . Sep 1964 Mar 1966
Jul 1969 Dec 1969 " ’
e i ! N Western Reserve Univ. 3 Mar 1951 Feb 1952
Edward L., Trudeau Foundation 1 Jun 1952 Sep 1953 Jun 1951 May 1952
. o . : 5 May 1952 May 1953
1.8, Industrial Corp I . Apr 1965 Jun 1965 . : .
o T C : Wiegand, Edwin L. Co. 1 Aug 1955 Apr 1956
U.S. Rubber Co. o 1 Jun 1964 . Jul 1965 b
: : : oo o . : i3 Wisconsin, Univ. of 21 May 1950 May 1952
U.§. Steel Co. 1 - Mar 1958 Mar 1959 L Jun 1950 May 1552
’ ’ . Jun 1950 Jan. 1952
Univ. Mateh Corp. | 3 Feb 1954 : May 1955 -, ) Jun 1952 Jan 1954
. . Sep 1955 Jun 1956 . b Sep 1952 Sep 1953
Nov 1956 N¥ov 1957 : Mar 1953 May 1955
. . . . : . Apr 1951 Aug 1956
Utah,Univ of 6 Jan 1951 Feb 1953 Feb 1954 Sep 1956
| . <Mar 1953 Feb 1954 1. Dec 1954 Oct 1963
. .Har .1954 Hay 1955 I-C-20°
I-C-19 i
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NUMBER OF " CONTRACT TERMINA- N Anpex P
CONTRACTORS CONTRACTS _DATE _ TION DATE S
] JULE W itLn T teaic aaw e Fen T Aoocabe ond Mundticns
cont'd . : Jul 1956 Jul 1957
. Nov 1956 Jun 1961
Jun 1966 Qct 1969 Preducticn of all BY agencs fucirding antipersornel and
Sep 1950 Sep 1951 )
Oct 1950 QOct 1951 auticror moterial, wes bosed on technology developed in laboratory ans pilet
May 1951 May 1953
Jun 1951 Jun 1952 pirel fzedillties at Fest Deirdck. -The first pilct plent, intended for the
Sep 1951 Sep 1952
Oct 1951 Feb 1953 profcecicn ef bobulinum toxin, was completed in Octeber 1842, A secord plant
Feb 1952 Sep 1953 .
Jun 1952 Jan 1954 was built iz March 1344 to produce anthrax speres and the anthrax simulant,
Jun 1952 May 1953 . ,
. From these begimnings until cessation of offensive BW operctions im 1969,
Wistar Inst. Of Anatomy 3 Jun 1963 Oct 1965 -
May 1966 Jan 1968 Fort Detvick preducsd test guantities of-a large number of antipersennel and
May 1960 Apr 1962 X .
anticrep 2W agents and developed the production process eventually emzloyed
Worchester Fndn. for 1 Dec 1962 Nov 1963 . . :
Experimental Biology at the Vige and Pine Biuff Arsenal production facilities, A wide variecy of
Yale Univ. 2 Jun 1963 Aug 1965 rocess equipment, s £ which was developed for the first to si t
Jun 1966 oct 1967 process eguipment, some of which 1{65 evelope or the first time to suppor
the unique requirements of BW production, coustituted the nmmevpus pilot plant [
H.L. Yoh & Co., Inc. 2 Jun 1955 Feb 1956 9 9 ® s =2 pilot p |
: Jun 1955 Mar 1956 facilities at Fort Detrick. . |
Antipersonnel sgent and munition product:io;:z. "The first large scale ;
B4 munition preduction facility was constructed at the Vigo Ordnasce Plant, |

nrear Terre Haute, Indiana, beginning in May 1944. The Vige Plact was intended |

to produce biolegical agents and vaccines and to £ill and assemble biolozical
mmitions beginning with asthrax-filled bombs. The Vigo Plant was in a test

operation phase producing BG, a harmless simulal}t of anthrax, when thg end

of WWII rerminated plant operations. The plant was deactivated zrd eventually

N . s excessed by the Army in 1946,

The only facility operated far large scale production cof =n*irersonnel

. BR agents ‘was lccated at Fine BLuff Avsensl wi th constructicn :::;m;';lex:ed in
Novexber 1953, The plant. later became psrymanently ldertified zs the Director- |
ate of Biological Operations (SE2}. The initial cepchility of preducing

bacterial agents was later expanded te inslude capabiliviss Sor predueing
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. for sraving and infecting mosguitees with viral agents.
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towine in addition to wviral and rickettsial agem‘a,r and the unique capacity
Tha complex of
huildings ineluded those desipned for agent formentation, manitisns -
filling/production and laboratory support operations. The entire facility
was designed and comstructed to provids both absclute safety to operating
personnel and absolute contaipment of the highly Loxie and infectious
materials produced there, Between 1954 and 1367, the facility preduced
the following biological agents and rtoxins: Brucella suis, Pasteurella
tularensis, Q fever rickettsia, Vemezuelan Fquine Encephalomyelitis,
Bacillus anthracis, botulinum texin and staphylococcal enterotoxin. Bulk
agents and antipersonnel mupitions filled with these various agents and
toxins were produced and stored at DBO a's a deterrent capability. DBO
cperations were terminated in November 1969, and all stocks of anti-
personnel biclogical munitions. agents and toxirs were subsequently des-
troyed in accordance with approved demilitarizationplans. The facility
was then decontaminated and deactivated, and on 15 Ma&r 1972, the complex
(including land, buildings, and equipment) was curh._ed over to the Food
and Drug Admir;isttation, an zgency of the Departwent of Health, Education

and Walfare, who operate it s the Narional Center for Toxicological

Research (NCIR). R

Anticrop Biological Agent Production. -Three anticrop biclogical

agents were produced berween 1951 and 1969. - These included both astem rust

. of vheat end rye, and vice blast. RKetween 1951 and 1957, wheat stem

rust spores and rye stem rust spores were produced f:om innoculated

crops at planting sites located on Government Installatioms.

D-2
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The harvested spores were shipped to Edgewood Arsenal, Maryland for
classification, drying and storage. This operation was terminated in
1959 by the Adr Force. Between 1962 and 1569, wheat stem rust spores
were grown at Government sites. The crude material was transferred to
Rocky Mountain Arsenal where it was cleaned, classified and placed in
cold storage. All wheat rust spores were destroyed by February 1973.
Rice blast was produced by a submerged culture process under a
contract. The production contz:act was awarded in March 1965. Agent

production was terminated in June 1966 after initial delivery of

' acceptable material. The final agent was packaged and stored at

Fort Detrick. The_total rice blast stock was destroyed between 17

January and 18 May 1972,

-3
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ANNEX E

Testing

Géngral. Testing Is an integral part of résearch and development.
Tt is primarily concerned with thé acquisition of data to evaluate and
conf;rm or negate postulates and theories devised in the laboratory,
Instrumentation design parameters, and mathematical modes.

Rationale for Biological testing. BW testing,.like all elements

of the BW program, was at its inception, unique. The artificial study
of biological material disseminated into the atmesphere, now kpowﬁ ag
aercbhiology, was uqt a practiced or organized scientific discipline

at the start of the BW program. Little or ;o knowledge was availabla.!
regarding the bio%ogical and/or physical decay factors of micro-
organisms in normél weather fluctuations, the amount necessary to cause
infections, nor the merhodology or hardware to effect dissemination. -
It ﬁas, therefore, essential to conduct testing t9 ac&uire the necessary
scientific and :ecﬁnical information to substantiate theories and fill
knowledge gap%laﬁd to determ;ne vulnerability to attqck.

Categorization of biological testing. Biological testing can be

d%vided into three categories, izboratory {small scale), closed chambers
(medium scale), and open air field (1atg§ scale). Each of these
categoriésvcan be further divided into EEEEEEE,Yiﬁé_E?mulautS and -
pathogens. - The open air field testing ca# be furtier categnrized into

continental and extra contininental and that performed on public and

non-public domain {military installations). Within chis realm further

E-1
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shavpaterizanion can te delinsarcé ture she te-get of the. test,
i.e., mechenical devices such ae detoeters ot bioloéical sampiars, and
1i§ihé targets such as humans, aniwals or crops,
. .
In addition to the sbeve testing ancther form may be categorized ,
ynder the general heading of'immuno}ogicgl testing in humans and animale

which was done to evaluate vaccines, toxcids and skin tests.

Appendix I is a plctorial representation of biolegical testiné.
Liaison. The US Public Health Service closely followed the progress |
of BW research and development from the very start of the ﬁrogram .
because of ite civil defense responsibilities. In 1950 a USPHS liaison
officer was -assigned to Ft: Detrick on é permanent basis to maintain
even closer contact for emergency health planning, and awareness and
mutual exchange of information on new dete;tion methodology, epidemiology,
disease control, safety, and vulnerability of the US to hostile BW attack.
In 1951, the Department of Agriculture assigned a.permanen: 1iai;on
officer to closelv follow the BW progréphas related to crops and animals,
Active iiaison was also maintainéd from the very beginning of the
program with the other military serviceés. The S&rgebn General of the
Army maintained his close liaison with medical persommel right on the

scene working within the research and development 1aboratéries. In-

B e T

) I

1956, as a result of a Joint Medical Service éud Chemical Corp Agreement,

the Armf Medical Unit was established at Ft. Detrick with the mission

to conduct defensive R&D including prophylactic and therapeutic measures,
more rapid and effective diagnoscic and identification procedures and to

evaluate the threat of BW to the military from 2 medical point of view.
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The US Naval Unit, Ft. Detrick was esteblished on 8 February 1944
with the mission to promote modern medical research in public health
concerns, vapor phase disinfectants control of airborne diseases, and

to provide the Naval Establishment with information for 1ts defense.

Naval personnel were integrated into all aspects of the laboratories,
and operaticnal elements of the past.

The .US Alr Force began to station llaison officers at Ft. Detrick
in the late 19140‘s.‘ The missidn: was to coordinate BW mumition develop-
ment, supply support for field testing, and to malntain and operate a
meterological statiom. - . oo

General Safety and Medical Considerations. The safety and medical

aspects of testing with biblcéics.l material were of overwhelming concern
to management frqm 111.ce;ption of the BW program, primarily because of the
many unknown factors,. an.d the potential severe danger to employeés as
well as the local community. A méjor safety organization was always ’
established along.with the operational organizations and its importance

can be attested t:wo by the fact that the Safety Director reported directly

to the Commanding Officer and Technical Director. Since inany of the esrly
aspects of the Safety/medical pro.gram were of necessity experimental,

it was necessary to confer wi;:h and have the x;p'ptoval of the Surgeons‘Gexieral

of the military sen:ices for much cif its operations. TU.S. Public Health

Service maint:éine;l cognizance of ‘the‘ px':clzgram and provided advice on

public health. )
To this e:n.d, :h; S:afetylmedicall program developed spgcialize;l'

operating features for léborato;:ies to include negativé pressure i.s;)—

lation ca‘binets,,glove ports and gloves.for working withi:n the cabinets;

and exhaust ventilation system incoppora'ting alr incineration chambers;

E~3
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weter And water decontzmination sysiems and protenitive clo:l:};ing zrd
m.;sks to ensure that vo contaminated marerial couLact?d ihe vorkers
or was discharged to the environment.

. . N
These pioneering efforts subsequently became the foundation for
infeetious disease safety procedures, techniques and eguipment
throughout the scientific and indus_trial communities in .the world.
__ The concern for safety/medical. aspects is further noted by the

deliberations of various external/adviscry committees such as "Tne

us Biological Warfare Committee' (Merck Committee) in 1642, and the

Committee on Blolagical Warfare of The Naticnal H:Llitary Establishment
Research and Development Board (Baldwin) in 1348. With advent of the
requirement to determine the field envireument effects such as varying
temperature, humidity, terraim, to inelude structures, sunlight, winds,
etc., on BW agents, independent external advisory committees were formed
to review, comment upon, and make recommendzations _conce::ning test
protocols. Thése committees were "The Ad Hoc Qom;.‘nittee on BW Testing"
(Scheele Committee) 1953, and “The Interagemcy Survgy Commeittee on
Bl;Testing" (Price Committee) 1955. The members of these committees
were eminent autherities in their fit_:ids_ of biological and medic‘al
sciences arnd were drawn from various universi;i'es, and Federal and
state agencies., It is to be uo}:ed— that these committees did In fact
make strong recommendations for sa]_fet.:y/medical requiremex;ts: and
specified certain pathogenic rizroorganisms which shc:mld,be utilized
for open-air testing. The Army consldered these latter recommendations

binding.



108

The increased testing program which arcee from DOD Project 112
generated a detailecf,safety review procedure for each test. "The Deseret
Test Center (DTC) Medical Advisory Committee" (Davis Cozmittee) 1962-1969
provided the first level of review. Since DIC was a Jjoint orgenization
the proposed test program‘s were reviewed and approved by the Joint Chiefs
of Staff and the Office of the Secretary .of Defense. A national poldcy
directive was issued by the President om 17 April 1963 requiring
Presidential approval of all tests wh:!-.ch uight have significant or pmotracted
effects on the physical or biclogical environment. The Department of
Defense issued an instruction in April 1963 on Large Scale Scientific or
Technological Experiements which outlined the procedure to be used for
obtaining Presidential appreval. DTC test plans and the Medical Advisory
Committee recoemendations were forwarded to the President's Science
Advisory Connnitl:ee_ for approval,

Conduet of testing. Tn the conduct of testing, specialized
sampling and analysis aspects were employed to determine the various
parameters of the test reciﬁ:’.;remem:s as well as the downwind travel
distances._;i ;I.'hése were supplemented by rather complete meteorclogical
data gathering systems to define metecrological conditions. Metero-
logical conditio;ns were an absolute control factor in whethe;.' or not

& test was permitted to start or continue.
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Simulant Tegting. Every effort expended in open—ai:r testing was
first directed towards the utilization of simulants to obtain the necessary
data for evaluation. Biological simulants are defined as lving micro-
organisms, not normally capsble of causing infection, representing -
the physical and biological characteris:t:@cs of potential microbiological
agents and considered medically safe to operating personnel and surrounding
communities. In addition, certain selected inorganic materials such as
flourescent particles, were also utilized to obtain aerosol dissemination
data. .

The two most commonly used blological simulants were Serratia mar—

cescens (SM) and Bacillus subtillis variant niger, normally referred

to as Baeillus glpbig:{.i (BG). The most commonly used flourescent parti:cle
was an Inorganie complex, zime cadmium sulfide {Zn cds).

Bacillus globigii (BG). BG is considered ubiquitous In nature. Tt
can be readily gultured from hay, dust, milk and water. It was and is
stdll considered by medical authorities to be harmless {nonpathogenic)
to man. The utilization of BG in aerosol tésting in open-air tests
were reaffirmed as frecently as 1970 by~'1'he‘ Surgeon Gem:_ral of the US
Public Health Service who indicated as a result of his directed literature
search and consultation with he;lt:h experts, that there is no évidgnce of

infection in man or experimental animals following exposure to BG spores,

even in massive doses.

Serratia marcescens (SM) is a motile, n_onspoi-ulating,"é?;dn{eéativ-e
bacillus which may produce a red pigmenf especially whar; grown at room
temperature. It is commonly found in water, food and sewage and some-
times can be isolated from feces and sputum of apparenr.ly:healthy people.
It was used as a bacterial marker with little risk up to 1969 because

of irs avirulant nature. In 1968, it was recognized as having
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limited pathogenmic czpzbility and should not be used for study of
éxperimenial infections ‘in wan because of the assimed role as an
opportunist, producing disesse 1f man is exbosed to large doses
and/or when the body defenses are weakened by age, debilitatory
disease, drug abuse or antibiotics. A summzry report on SM is at
Appendix II.

Aspergillus fumigatus (AF) was a fungus simulant used on” four

occasions from 1950-1953 and apandoned when antifungal agents were
removed from the BW program, It is ubiéuitous in nature and can be
cultured from soil, water, aié, food stuffs, animals waste products.
and most human body orifices. AF is' considered an opportunist causing

aspergillosis in debilitated persons.

Rationale for WVulnerability Testimg. In the beginning and eontiamuing
throughout the BW Program, there€ was a paucity of seientific and
engineeriné knowledge and principles related to the vulnerabilizy cf~
the US and/or its perSOAnel to BW attacks both covert and overt.
Vuluerability.testing was required to provid; inf;rmaticn on‘theA
agents likely t; be used, means ofudisseginating agents, sizes of areas
that could be attacked, environméntai effects on agents, oﬁstkuctive
effects of buildings and‘terfain on agents, ébility te detect and
identify agents areas of the U$ and for its fortes most likely to be
attacked; the extent of damage f°§2§3&§;¥?33_5355.‘° devise physicalv
and matﬂematical models :J be used as subst;tuges for live, opgn»%ir, ;

testing. -
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R DF aripmerakil iy the US -
The examization of e chreat &l gulnerabiliry of the US and/o

;ts peréoacel co &¥ attack, ovaere oé covert, w:é under active censider—
ation as eerly as 193%. "Babteriolaﬁiﬁ#l Warfare Possibliities"”,

Technizal Study No. 10, 28 August 1939, Office of the Chief, Chemical
warfare Service, voncluded ".,,th;t attack bty airplane dissemination of
infecred insects and other bacterioclogical materials, is a possibility

not te be ignored, easpecially when parachute troop landing'can be expected."

Intelligence information from WWI indicated that Axis powers had

resorted to the use of BW in the form of anthrax and glanders.

Congern about the vulnerability of the US to BW attack at the
highest ievels in the government has been noted in previous chapters
especially chapter 1. However, immediate concern was gxpressed by
the Chairman of the Committee on BW, of the Research and Development
Béa:d of the Narional Military Estgblishment (NME) in 2 specisal
report on BW activities. 5 August 1948. Re cnnglqded that ¢
(1) Biological agents would appear to be weli adapted to subversive use:
(?) The US is particularly susceptible té attack b} “special BW
cperations” (meaning subve;sive or cqveft actions inbplving the use
of biological agents); (3) The subversive use!of bioclogical agents by a
pot;ntial enemy prior to a declaration of war presents a grave danger
to the US; and (4} The BW R&D program is not now-;ﬁtﬁurized to ;éét
the requirements necessary to preparz defensive measures against

d - S H
special BY operations.” The memo recommended that th% Secratery

E-B
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Defense authorize the NME to engage in the required R&D to counter the
threat in the fleld of speclal BW operations and suggested that a unit
be set up as an integral part of Ft. Detrick. Illustrative examples
of projects to be undertaken described In the memo were testing of
ventilating systems, subways, water supply systems, ete,, with
ilonocuous organisms.

ﬁouse Report No. 815 entitled "Research in CBR," & Report of the
Cormittee on Sclence and Astronautics; the House of Represenl:ativles,

86th Congress, First Session 1960, recommended that "more positive

and imaginative actention should be given to the problems of detecting

and guarding against use of CBR by sabbteurs aimed at disrupting key

activities in time of emergeney."  (4ppendix III)

Corcern regarding vulnerability of the US continued even after
the Presidential ban on offensive BW in 1969. The Chairman of the
President's Science Advisory Committee, BW/CW Panel, su‘bmiti;ed a
report on 16 December 1970 "Requirements for BW Defense" to the
Deputy Secretary of:-DPefense. The report _stated a f.‘ecognit:l.on of
the need to continue many aspet;ts of the BW defensive program to
include the resolution of problems relating to US prepardness agaimst
covert attack on the civilian pf:pulation.

The report of the NSC Under Secretaries ‘Comittee, 5 August 1972,
entitled "Annual Reviev of the US CW amd Biological Research Program"
* Appendix B, entitled "B:Lologicai:-ra;md‘Toxin*Reseaxch Program" .contains,
a recotmended 5—§hase p;:ogram which it s;:ates is in consonanc;a with

the PSAC report (15 i)ecem‘ber 1970.notf.d above), The vulnerability
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snalysis phase of the N3G vegory :'Lta'te.f.-"uz:'s rperiion ¢f the progrin

will exawine the US and its Areed Forces wulmerziiiity to bielogies!

attack. T¢ will include an active examinatipn of ....results of

vulrergbility testing...., This will be a continuing progrem. The '

vrestihg" phdse of the recommended prosyam states simulated tests wiil

be required for testing defense equipment and for vulnerability

‘ anaiysis.” The report further states that studies indicating vulner-

sbility of .the United $tates and its Armed Forces must remain classified.

Thus vulnerability testing provided essential data to permit the
military and civil defense authorities to assess the dangers to which
the U5 and its allies y;ight be exposed and to plan appropriate responses
by enemy actions in the BW area.

Appendix IV summarizes BW field testing S:hronologically.

N
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I Definidon.

S. marcescens is a motile, non-sporulating, gram negative blacillus c:>1
the family Enterobacteriace, which miy, produce a red pigment especially when
grown at xoom temperatire. It is corumonly found in ;vater, food and sewage and
can be sometimes isolated from the feces and sputum of apparently healthy people.(l)

IL. Disease fzssociated with 8. maxcescens,
2. Pre antibiotic era (prior to 1946). S —

5, marcescens, originally named Chromobacterium prodigiosum, was

.

first recognized in 1823 as a cause of “hleeding polanta, " a red discoloration of
cornmeal mush(z), and has subsequently received great historical notoriety as a
masquerader of blood (i.e., blood stained comm:unio;x wafers). A low degree of
pathogenicity was assumed because reports of serious infeetion in hun.ans were
rare isolated events. In 19 158 Woodward and Clark reported a case of "pseado-
hemoptysis™ ina young man. Aside from a chronic cough and the psychc;l;:gical
aspects of producing red (appearing bloody) sputum, he was apparently quite
healthry. Thompson ) ‘and Aronson (5) reported the same case of maningitis.
The patient apparently recovered spontaneously and there was some question as to
whether the oxganism was a contaminant. Other reports were not available for
this review suggested a pulmonary(é) and a waund {9 i.niecu‘s;n.

b. Post antkidtic-eras——"

The post antibiotic era ushered in a period during which an increasing

II-B-2

steroid treatment(

‘meatus after catheterization. Laurenzi, Portsr, Kass
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number of incidences of serious Infections caused by S. marcescens were
reported. They began with scattered xeports on series of small numbers of
cases_w' e but which have steadily increased until the present time (over

10 reports since 1970). ‘The common threads running throughout the reports

_ ave hospitalization, intravenous and urinary tract éatheterization, serious

underlying disease, a debilitated state, broa}d spectrum antibiotics and

10,11, 12, 13, 14). All these conditions predispose patients

Pl

" to infection with organisms of low intriosic virulence., The largest number of

reports have e'mphasizedrthe acquisition of the organisms{15: 16, 17,18, 19),
and the urinary tract as.a principle infected organ, (Bibliography incomplete).

ill. The use of §. marcescens as a bacterial marker,

The pon-virulent aspects of S. marcescens during the pre antiiotic era

and its red coloration allowing ease of identification led to its selection 2s 2

bacterial merker. In 1937, Burket and Burn®0)

I’o:-.w".ﬁ;:fiel:i(2 D

» and in 1949, McEntegart and
, painted S. marcescens ‘on gums to determine the source of

bacteriemia followiné dental extraction, No ill effects were seen in spite of

(22)

documented bacteriemia in 18 patients, Kass and Schneiderman'““/, planted

" Serratia marcescens to demonstrate bladder colonization from the urethral

(28

. .
! demonstrated the .

‘bacterial clearing effect of the trachevbronchiaitree after planting S. marcescen

I1-E-3
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in the oropharyn<, Pame(z[;"\ demqnstratéd the relatively harmless effects on
health): yc_,&ng voluuteers of aerolization of large amounts of 5. marcescens
(2.5 brs exposure; 2x 106 oTf. per eubic feet of air}. In fact, untl the eaxly
1960°s-S. marcescens was routinely used to demonstrate zerolization and air
ﬂampiing- techniques in college bacteriology couxses(zs). .

IV. Use of 8. marcescens by the U.S. Army relative to reports of disease
:th that time.

The only incidence of S. marceseéns aerolization by the military referred to
in the ‘publisked literature occurred in the San Francisco Bay area, September
1950029,

In 1957, Wheat, et 31(8) repoxlted on 11 cases seen in a San Francisco
I-iospit.al from September 1950 - February 1951. However, the association with
the'abeve mentioned aerolization appears to be colacidentzl, since (1) no other
ht;spltals reported similar findings; (2) and all the patients had urinary wact
infectiong (2 subsequently developed sepﬁcemla,. a wéll recognized complication
of urinary cathetenzaﬁon) Thus, .considering the evolution of disease caused
by 8. ma.rcescens, itis hkely that this report was the forebearer of what was
to come. BRI

Intravenous drug zhuse, whi;:h is ;frequently assaciated with an increased

incidence of infections, was the underlying condition assoc;iated with 19 cases -

of endacarditis caused by 5. marcescens in the Szn Francisce Bay area reported

II-E-4

by Mills, etalin 1976 .
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(26) Similar clustering of cases of endocarditis amang

gddicts due to unusual oxganisms have been repoxted, (i.e., Pseudomones
{n Detwdit, entexococci in Cleveland).
" Recent reports of infections invnlved principally non-pigmented strains.

‘I';le' relationship of pigment production to the ability to infect me,'rll is unclear

a;ﬁ;e present ﬁrng;:
V. Summary.

The increase In infections caused by §. marcescens appears to be an illness
_related to medical progress and has assumed a prominent role as an opportums t,
producing disease in man only in large doses (i.e. , coataminated nebulizer),

and/or when the body defenses are weakened by age, debilitating disease, diug

<e as a bacterial marker entailed little risk,
e., 22, 23, 24)

gbuse, or antibiotics. Its early us

mested t6 be the fact that highly reputable medical journals (i
published the dara, and a editorial in the Lancet' " publisted as late as February
1969, emphasized the avirulent nature of the organism. Not until 1969 did recognition
of limited pathozenic capabiiity lead to the advice that the orga.nism should not ke

useﬁ for the study of experimental ﬁ*igction in man,
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Annex E

1

Extreas

e
o

Appendix III .

RESEARCH IN CBR

A Report of

THE COMMITTIEE ON SCIENCE
AND ASTRONAUTICS
—.:...The House of Representatives
- -The Congress of the United States
EIGETY~SIXTH CONGRESS

FIRST SESSION
(No. 23)
House Report No. 815

Pages 15«16

. As a vesult of its hearings and further study on the problewms of

. research in CBR, this committee offers the following recommendations:

4

(1) There must be a strong and continuous intelligence effort
conducted by the United States as a protective measure to keep abreast
of foreign developments in the fields of CBR if this country is to
have time to develop adequate passive defense and other counterueasures.
. (2) Surveillance of foreign activities might also gi{re this Natiecn
its only inkling of imminent use of CBR against the United States, aad
therefore 1s important for this reasom, too. ’

(3) There is an urgent need for greater public understending of the

dangers and uses of CBR if proper support is to be given to our defenses

and.conntermeagures.

(4)' In any consideration of international disarmament, a special
effcrt_ =ist be made mot to overlook the grest potential of CBR and
the ease of evading detection of GBR activities.,

{5) There is an urgent need for 2 higher level of support cn a
contiruing, longrun basis in order to develop better detection and
protectinn measures against possible ewployment of CER against this
country. .

‘(6) Civil defense plans of this country should include 2 more
positive effort a: providing sheiters whick are preof against CBR attack,
at providing swre masks and protective clothing, and in public
instryction in deZensive measures.

TIII~E-1
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(7) More positire and fw:gipative attection should be given to the
problems cof detecti rarding against pse of CEBR by sabotegrs
gimed et disrupting key activities in time of emergency.

{8} The commititee views CBR as a weapon which 1s not cempetitive
with nuclear weapons, but complementary ko them, designed to do a
different job.

*(9)° The committee cannot bripg itself to describe anmy weapon of
was as "homane," 2und makes nc woral judgement on the possible use of
CBR in warfare. It does recognize that ignoring CBR will mot remove
the problem of its existence or its possible employment against the
Untted Staces, : . :

{103 It is granted that some forms of CBR offer the prospect and
the hope of winning battles without taking human life or destroying
homes and factories, If force must be used, this is better than many
of the alternetives, But it must alsoc be recognized that even if the
United States is attacked with the new “gentle" weapons, the conse-
quences of apy defeat for our Nation would be just as dangerous to
our national goals and life.

(11} Tt is also recognized that in the present world situation with
other countries pursuing vigorous programs of CBR development, the
best immediate guarantee the United States can possess to insure that
CBR is mot used anywhere against the free world is to have a stroung
capability in this field, too. This will only come with a stronger
program of research. .

(12) At the present time, CBR research is supported at a level
equivalent to only one one-thousandth of our total defense budget.

In light of its poteatizlities, this committee recommends that serious
consideration be given to the request of Defemse officials that this
support be at least trebled. Only an increase of Such size is likely
to speed research to a level of attaicwent compatible with the efforts
of the Communist nations. .

{13) 1f CBR is to be comsidered a deterrent force in the U.S.
arsenal of weapons, the program of research advocated here will have
to be accompanied by an adequate program of manufacrure and
deployment of CBR wmunitions.

(14) CBR warfare is not particularly expensive as compared with
many other modern forms of warfare, particularly when considered
as ap incremental cost added to already necessary delivery techniques
employed for nuclear weapons. This is a further reason why, this
jnvestment must be given careful consideration,

(15) The research being done in CBR has already yielded a variety
of peacetime benefits, including antidotes for poisons, new serums o
prevent disease, greater understanding of how diseases are spread,
new insecticides, and fundamental knowledge of life processes, {See
appendix.) There is no real separation possible between potential
military application of chemical and biclogical knowledge and peace=
ful applicatioms, These peaceful applications are required in any
case, and deserve added support for the national welfare.

(16} The United States is im a research and development race, par=
ticularly with the Soviet Union, whecher it be for peaceful or milizzry
purposes. The study by this committee of CBR reinforces our ganeral
view of the urgency of the overall race and the-necessity of full
public understanding and support of science and technology everyw'nei'e
in our ¥ation.
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Appendix IV to Annex E

Biclogical Field Testing
(Chronological Listing)

. .
Table 1 - Antipersonpel with biological eimulants invelving public domain.

Table 2 - Antipersonnel with blological simulants not involving public .domain,

Table 3 - Nonbiological sfmulants/sir diffusion involving public domain.

Table 4 ~ Antipersonnel with pathogenic agents.

Table 5 - Anticrop with pathogenic agent imvelving public domain.

. Table 6 - Anticrop with pathcgenic agent not involving public domein. .

Abbreviations

UA Unavailable.

BG Bacillus globigil (Bacillus subtilis var niger).
sM . Serratia nlatceécens. . '

AF . gpe!:dllus fumiggtu;.'

EC Escheri;:hia cold.

FP ! Fluorescent particle,

LP Lyc0pod:-tum Spores.

S0z Sulfur D:.'.oxide;

LOCATION OF TEST

Washington, PC

USS Coral Sea anch-
ored in Hamptom Rds,
& USS K.D. Bailey
at sea off entrance
to Hampton Roads
Hampton Roads, VA

1 tria! at anchor,
16 triels at sea
off the entrance

San Francisco, CA
Port Hueneme, CA
Panema City, FL

0ff-shore, between,
Port Hueneme and
Point Mugu, CA,
near Santa Barbara

Pennsylvanis State
Eighway #16 west-
werd for one mile
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TABLE 1

ANTI~PERSONNEL
BIOLOGICAL STMULANIS

INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST

BIOLOGICAL FIELD TESTING

SIMULANT/AGENT USED

18 Aug 1949
26 Aug 1949
12-13 Dec 1549
11 Mar 1950

1-21 Apr 1950

Sep 1950

10 Sep - 24 Oct
1952

Mar-May 1953

17-27 Aug 1954

* 7 Jan 1955

from Benchmark £#193 - P

Kittakinny and
Tuscarcra Tumnels,
Pennsylvania Turn-
pike

' 0ffshore Hawali

Aug 1955

Jan-Jine 1963

IV-E-1-1

SM

BG

BG

ag

BG

BG

BG

BG °
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DATE(s) QF TEST

Vicinity Ft. Greeley,
Alasgka

Central Alaska
National Alrport &
Greyhound Terminal,
Wash, DC

Oghu, Hawail

Off California
Coast (San Diego)

Hawaii, Hawaii
New York, Ny’

Hawaii, Hawaii

Oahu, Hawaill

Dugway PFoving Ground
Uteh

Camp Cooke,
California

Edgewood Arsenal, Mp
Key West, FL

Off california Coast
(Sen Clemente)

SIMULANT/AGENT USED

Dec 1963 — Jan 1964
Jan - Feb 1965

May 1965

May - Jun 1965

Feb ~ Mar 1966

Apr - May 1966
7-10 Jun 1966

Jan - Mar 1968

Apr - May 1968

1945
Jul-Nov 1949

1955

1959
1952

Aug-Sep 1968

IV-E-1-2 °

BG

BG
FP

BG

BG

BG

BG
BG

BG

BG

BG.

BG

BG

BG

BG

=y

LOCATION OF TEST
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TABLE 2

BIOLOGICAL FIELD TESTING

ANTT-PERSCNNEL

BIOLOGICAL STMULANTS

NOT IKVOLVING PUBLIC DOMAIN

_ DATE(s) OF TEST

STMULANT/AGENT USED

Marine Corpa School
Quant:icg, VA :

Port Huemene, CA

US Naval Advance
Base Proving Ground
Port Hueneme, CA

NAB, Little Creek,
va

Carswell AFB, Ft
Worth, TX

Port. Detrick, MD
Idpited Area

Navy Supply,
Mechenicsburg, PA .
and Norfolk, VA
Fort Detrick, Mp

Port McClellan, AL

"Port McClellan, AL

24-25 May 1949

Jul and Sep 1949

22 Jul 1949
Dec 1950
: 11-21 Feb. 1951
l§ ¥ay 1951
7 May - 4 Jum 1951

Aug - Sep 1951
1 - 30 Jul 1952

15-28 Sep 1952

Camp Detrick, MD o<+ ~ 14-Feb 1953 to .

25 Feb 1953 -

Dug.way Proving Ground, Hay = Jun 1953
UT * L .

Eglin AFB

¢

1 Jen - 1 Jul 1953

IV-E-2-1

BG

BG

8

22 hEs mER

Ep BE ER B RER

ENRE

o
Q .
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LOCATION OF TEST
Dugway Proving Ground,
uT

Caup Detrick, MD

Fort Ritchie, MD
Dugway Proving Ground,
T

Dugway Proving Ground,
uT

Morrisville Mameuver
Area, Pelham Range,
McClellan, AL

Dugway Pr;wing' Ground,
UT

Fr Belvoir, VA

Eglin A¥B, FL and
Kirtland AFB, NM

Dugwsy Froving Ground,
T

Fort Ritchie, HD‘
Dugway Froving Ground, .
T .

Engineer Froving
Ground, Ft Belvoir,
VA :

Port Hueneme, CA
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DATE(a) OF TEST

SIMULANT/AGENT USED

17 Jun 1953 and
25 Jun 1953

Jun 1953

13
14

13
14

6
12

15
21

15

Jul
Oct

Jul
Jul
Aug
Aug

Sep
Sep

Oet

21 Jen
27 Jan
12 Feb
17 Feb

. 14 Mar

7 Apr

1953 to
1953

1953
1953
1953
1953

1953
1953

1953
1954
‘1954
1954
1954
1954
1954

" sM

B

1953

Apr - May 1954

(Eglin) and

Jul 1954 (Rirtland)
ApT - May 1954,
Jul 1954

13 May 1954
24 May 1954

Sep 1954

Oct 1954

15 Nov 1954 = 6 Jun 1955
1954

1954

24 Jan 1955

W—ﬁ12—2

BG
M

BG

BG

BG
BG
BG .
2G -

BG
BG

BG

BG
BG

BG, FP
3G, FP
BG, FF

BG

BG i

BG

BG - ;

Be
BG

BG, P
BG

BG

BG -

BG, FP

LOCATION OF TEST
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DATE(s) OF TEST

.SIMULANT/AGENT - USED

Dugwey Proving Ground,
oT

Wright Patterson
AFB, OHIO

Dugway Proving Ground
oT
loring AFB, Maine

Army Chemical.Center,
m .

méway Proving Ground,
TT .

Camp Cocke, CA

Dugwey Proving Ground,
UT

Army Chemical Center,
MD

Fort Detrick, MD
Area B

Dugway Proving Ground,
TT . ’

Explosive Ordnance

" Disposal Technical

Center, Indianhead,
w -

Range 75C, Eglin Air
Force Base; FL

Dugway Proving Ground,
UT and Hamilton AFB, |
CA

" McGuire AFB

Dugway Proving Ground,

T

Iv-E-2-3

May 1955 - BG, FP
Mgy - Jun 1955 BG
27 Jul 1955 BG, FP
Aug 1955 M
Aug 1955 BG
sM
1 Dec 55 - 3 Feb 56 BG
Jan ~.Feb 1956 3G
SH
21 Mar 1956 BG
23-24 Apr 1956 BG
Spring - Fall 1956 - Tsm.
Summer 956 BG, SM
Aug ~ Sep 1956 BG
1956 BG, ¥P
Oct — Nov 1956 3G
20 May - 25 Jun 1957 M
20 = 24 Jun 1957 BG, SM
Jul - Aug 1957 BG
Sep, Oct 1957 BG
" gep, Oct, Dec 1956 and sM.
Jan, Apr, Sep, Oct 1957 + BG.
7 Oct_57 end 18-21 Jan 1958 36
15-18 Oct 1957 BG .
1957 BG
sM
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DATE(s) OF TEST

Eglin AFB, FL

Dugway Proving Ground,
Ut

Ft Eustis, VA
Fort Detrick, MD

Fr MeClellan, AL

Dugway Provipg Ground,
uT

Fort Detrick, MD
Eglin A¥B, FL

Dugway Proving Ground,
UT, Ft Bragg, NC

Yuma Test Sta, AZ

Ft Detrick, MD

DPG, UT

Ft Bragg, NC

Yuma Test Sta, AZ

Ft Detrick, MD

Dugway Proving Ground,
uT

Yuma Test Sta, AZ
Ft Bragg, NC

Dugway Proving Ground,
Ur

May - Jun 1958

Aug - Bep 1958

Aug 1958

24 Sep 1958

Jul 1959,

Jul 1959 to Dec 1960
Sep 1960

27 Mar 61 and 16 May 61
Jun 1961

Aug -~ Sep 1961

9~16 Feb 1959

12 Oct - 6 Nov 1959
Mar - Jun 1962

19 Mar - 13 Apr 1962
June 1962

Aug 1962 - Feb 1963
Oct 1962 to Mar 1963

Sep 1962
May 1966

Nov 1962 - Mar 1963
Jen - Apr 1963

Nov 1962 ~ Mar 1963

Nov 1962 - Mar 1963

1962 - 1963

16 Jan 1963 - 29 Jan 1963

Mar - May 1963
Mar - May 1963
Oct 1963 - Mar 1964

7 Nov - 14 KNov 1963
24 Jan - 3 Feb 1964

IV-E~2-4

STMULANT/AGENT USED

BG
SM

BG, SM
M, BG
BG, SM
16
BG, SM
3G
3G
BG
BG

BG
BG
BG
BG
BG

BG
BG

BG

Tale
SM, EG

BG
BG

BG

. BG

Lipstick
Lipstick
BG .

BG
Ka

LOCATION OF TEST

"M" Field, Edgewood
Argenal, YD

DPG, UT )
Fort Bragg, NC

Carroll Island,
Edgewood Arsenal, MD

Fort Detrick, MD
Camp Pendleton,
Edwards AFB, .
Rosamond Dry Lakebed,
CA

bugway Proving Groumd,
UT

Rosamond Dry Lake
Edwards AFB, CA

Edwards AFB, CA

Ft Bragg, NC

Edwards AFB, CA

Pacific Missile Range

Point Mugu, CA

Eglin AFB, FL
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DATE(s) OF TEST

STMULANT/AGENT USED

19 - 26 Feb 1964
Aug ~ Sep 1964
10 - 25 Aug 1965

Nov 1965
Oct 1966 — Mar 1967

Feb 1967

Jul 1968 - Mar 1969

26 Sep 1967 - 13 Jul 1968
15 Jul - 16 Oct 1968

Aug - Sep 1968

Nov 1968

Jul 1969

2’ Nov 1969 to 6 Nov 1969

IV-E~2-35

BG
Uraine Dye
BG

BG

BG

BG
SM

BG
Lipgtick

SM
BG

SM
BG

Lipstick

BG

BG



LOCATION OF TEST

Harpers Yake, Ca
.(Mojave Desert)

South Carolins,
Georgla ‘Coast

Minneapolis, MN
St. Louis, MO

Rosemont, MN

San Francisco Bay,
Redwood City, CA

Continentsl T. §,
East of Rocky

North Central
Texas

Vanderburg A¥B, CA
Cape Kennedy, FL

NE Oklahoma, Corpus
Christi, TX, E Wash~
ington and SW Nevada
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TABLE 3

FIELD TESTING

NON~BIOLOGICAL STMULANTS/AIR DIFFUSION
INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST

18 - 19 Aug 1949
Mar - Apr 1952
15 Jan - 24 Mar
1953

Sep - Oct 1933

21 and 26 Mar 1956

30 Nov 1957

6 Feb 1958

25 Apr 1958

20 Mar 1958

1959 - 1960

Test No. Date
A=1 13 Aug
A-2 .15 Aug -
A-3 18 Aug
A-g 2 Oct
A-5 ~ 5 Oct
A-6 7 Oct
A-7 9 Oct
A-38 12 Oct
A-9 10 Feb
A-10. - 12 Peb
A-11 15 Feb
A-12 19 Feb
A-13 22 Feb

- Jun -~ Aug 1961

Feb, Mar, and Jun 1962

May, Jun 1961,
‘Jan - Mar 1962

Summer 1962 |

IV-E-3-1

SIMULANT/AGENT USED

Soap Bubbles

- FP

FP

1

FP and

Lycopodium spores

FP
802

FP

FP

LOCATION OF TEST

St. Louis, MO

Dugway Proving Ground,
UT .

Chippewa Nationel
Forest, MN

San Franclsco, CA
Wambaw Swamp
Francis Marion
National Forest, SC
Fort Wayne, IN

Victoria, TX

Oceansgide,. CA
Searcy, AR

East Central Texas
Charles Lathrop Pack
Demonstration Forest
of the University of
WA

Cambridge, MD
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DATE(s) OF TEST

SIMULANT/AGENT USED

May - Sep 1963

"Apr ~ Oct 1964

Mar 1965

17 - 21 May and
15 Aug 1963

4 Sep 1963

Jan - Aug 1964

Mer 64 — Mar 1968

Jun - Aug 1964

29 Jul 1964 - 5 Feb 1966
Jul - Aug 1965

Jul - Aug 1965

9 - 29 Jul 1966

Jun - Jul 1967

Sep 1967 — May 1968

1967

Nov 1968 -

Auvg - Nov 1969

¥Rl e n

IV-E-3-2

FP

FP
FP

FP

FP

FP

FP

P, FP

LP, FP

Glass beads & fluorescent
tagged cork

.

FP

. FP

Glass beads, fluorescent
tagged ground cork

" pp
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TABLE 3B

BIOLOGICAL FIELD TESTING
ANTI-ANIMAL

NON- BIOLOGICAL ' SIMULANTS

LOCATION OF TEST

INVOLVING PUBLIC DOMAIN

DATE({s) OF TEST

SIMULANT/AGENT USED

LOCATION CF TEST
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TABLE 4

BIOLOGICAL FIELD TESTING

- ANTI-PERSONNEL

PATHOGENIC AGENRTS

DATE(s) OF TEST

Fort Worth, Texas
Stockyards

Kangas City, MO
Stockyards

South 8t, Paul, Minn
Stockyards

Sioux Falls, SD
Stockyards

Sioux City, Iowa
Stockyards

South Omaha, Neb

R = SR

30 Noy - 1 Dec 1964
3-4 Dec 1964

11 Jan 1965

13 Jan 1965

14 Jan 1965

15 Jan 1965

- IV-E-3B-1

Aerosal Deodorant

Dugway Proving Ground,
uT

(Horizontal Grid)

(Horizontal Grid)

Animal Exposure
Chamber

1 Jun 1951 - 26 Aug
1951
27 Mar 1952

12 May 1952

9 Apr 52 & 9 Jul 52
Jun & Sep 1952

Jul - Ang 1952

Augg - Oct 1952

.21 Ang 1952

Sep - Nov 1952
9 Oct 1952
19 KRov 1952
Dec 1952
24 Mar & 21 Apr 1953
18 Mar -~12 Jul 1955
20, 28 Dec 1954 &
6 Jan 1955
Jan ~ Apr 1954
12 & 18 Nov 1954
27, 29 Oct 1954
3 Nov 1954
4 Sep 54 - 21 Feb 56
12 Jan 1955
6, 15 Apr & 4 May 55
Mar 55 - Feb 56
Jun 54 - Jun 55
Aug — Oct 1957
May - Jul 1958
Aug 57 - Apr 1959
23 Oct & 14 Nov 1957
Apr 1958
Jul 1959

Apr 1960 — Feb 1962
Apr 1960 - May 1960
Sep 1960 ’

" 30 Jan 1961 - 27 Sep

1962
Aug 62-~ Feb 63
Nov 62 — Mar 63

IV-E-4~1

SIMULANT/AGENT USED

Coxiella burnetti
Peittacosis virus
Pasteurellas pestis {avirulent

Strain A-1122)
Brucella suis

Pasteurells tularensis

Brucella suis B. melitensis
Brucella suis
Brucells suis

Coxiella burnetidi

Coxlella burnetii

Pasteurells
Clostridiue botulinum toxin
Brucella melitensis .

Pasteurella tularensis

Coxiella burmetii

Brucella guis

Bacillus anthracis

- Pasteurella tularensis

Brucella suis

Bacillus anthracis
Brucella suis
Brucella guis
Bacillus anthracis
Brucells suis
Bacillus anthracis -

Pasteurella tularensis
Pasteurella tularensis
Pasteurella tularensis
Bacillus anthracis
Pasteurella tularensis
Coxiglla burnetil
Pasteurells tularensis
Pasteurella tularemsis
Botulinum toxin
Bacillus anthracis
Coceidioides

Coxiella burmetii

Pasteurella tularemsis
Pasteurella tularensis
Coccidicides
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DATE(s) OF TEST

Dugway Proving Ground,
UT (Continued)

Eglin AFB

Farn owned by Univ
of Wisconsin

Ft Detrick & DPG

Nov 62 — Mar 63

30 Jan 63 ~ 11 Apr 63
28 Mar = 11 Apr 1963
Oct 63 - Mar 64 .

14 Oct - 17 Nov 1965

25 Apr 66 - 6 Jun 66

9 Jul 66 - 25 Aug 66
15 ¥eb - & Apr 1967

14 Jul 1951

Oct 1951

Mar - May 1961

IV-E-4-2

SIMULANT/AGENT USED

Coccidioldes uranine

Coxiella burnetii
Pasteurella tularensis

Pasteurella tularensis

Coccidioides

Pasteurella tularensis

Pasteurella tulerensis

FPasteurella tularensis

Pesteurelle tularensis

Coxiella burnetii
Hog Cholera

Newcastle Disease

Pasteurella tularensis

Brucella suls

1OCATION OF TEST
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TABLE 4A

(UNSUBSTANTIATED)
BIOLOGICAL FIELD TESTING
ANTI-PERSONNEL PATHOGENS
NOT INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST " SIMULANT/AGENT USED

Dugwey Proving Ground,
uT

Jun - Nov 1950 Pathogens

IV-E-4A~1




LOCATION OF TEST

South Carolina -
Georgla Coast

Morris, Waseca, Le
Sueur, Crookston,
Duluth, & Rose-
mount, MN

Crookston, MN;
Rosemount, MN;
Rapid City, MN

N

Intersection of US
Highways 60 and 441,
Yeehaw Junction,
Floride

Hays, Kansas

Experimentel Station,
Beaumont, TX

Langdon, North Dakota

" Yeehaw J unction,
FL
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TABLE 5

ARTI-CRCP
PATHOGENIC AGENT

BIOLOGICAL FIELD TESTING

INVOLVING PUBLIC DOMAIN

DATE(s) OF TEST

Nov & Dec 1952

May 1953

‘Rnsetnoun: - 5,7 Jun

1955; Rapid City -
3 Jun 1956; Crooksten
19 Jun 1956

15, 18, 19, 20, 24,
27 Hov & 1 Dec 1856

7 May 1960

Summer 1959

12 Jun 1960

Nov, Dec 1968

IV-E-5-1

SIMULANT/AGENT USED

Dyed Lycopodfum Spores Seed-dyed

Cereal Rust Spores

Wheat Stem Rust

Wheat Stem Rust

Wheat Stem Rust

Rice blast

Wheat Stem Rust

Wheat Stem Rust

LOCATION OF TEST
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TABLE 5A

(ONSUBSTANTIATED)

BIOLOGICAL FIELD TESTING

ANTI-CROP
BICLOGICAL AGENTS

INVOLVING PUBLIC DOMAIN

DATE(8) OF TEST

SIMULANT/AGENT USED

Edgewood Arsenal, MD
Crookston, MN

Avon Park AFB, FL

Casselton, ND
Crookston, MN
Stillwater, OK
Hayes, KS
Lincoln, NEB
Rosemount ;. MN
Lapgdon, KD
Crowley, LA

Avon Park AFB, FL

1949-50
1964

1954-1957

1960

1964

1964

"1956-57

1963-67

1960, 64, 65
1964~65

1955, 57, 64

1960, 64

1963, 64, 68, 69

1 Apr 1965 - 31 Oct

© 1965

IV-E~54-1

TX or TX simulant

X

Cereal Stem rust spores
None

1LX Helminthosporium oryzae

X

and Helminthosporium oryzae

B E R H A H
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TABLE 6.

BIOLOGICAL FIELD TESTING

. ANTI-CROP
PATHOGENTC AGENT

NOT IRVOLVING FUBLIC DOMAIN

DATE(s) OF TEST

SIMULANT/AGENT USED

Dugway Proving Ground,
uT

(Crop Grd #5)

Avon Park AFB, Aven
Park, Florida Bombing
Range

ACmlC Rosemount
Research Lsb,
Rosemount, MN

Belleglade & Ft
Pierce, FL

18 Feb - 27 May 1952
12 Sep 52 - 26 May 53
21 Jul - 24 Sep 53

12 Nov 53 - 16 Dee 53
Apr - Aug 1954

14 Oct 54

Nov - Dec 1954

12 Jul 1955

Apr 1, May 1, Jun 1,
& Jul 1, 1956 & 1957

IV-E-6-1

Wheat Rust Spores
Stem Rust of Wheat
Wheat Stem Rust
Stem Rust Wheat
Wheat Rust

Wheat Stem Rust

Wheat & Rye Stem Rust
Wheat stem rust (killed spores)

Rice blast
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Background. On 21 November 1976, the Loag Island Newspaper Hewsday
reported that the Army had “conducted az experiment to test San Fraacisco's (SF)
vulnerability to a germ warfare attack., A little more thea e month later cume

man was dead and five other patifents were infected at 2 local hospital by

". the same kind of bacterium used iu the test. ... The Army conducted similar

:ezperiments for as long as 10 years, including ... a test in the New York

City subway system.™
: On 22 December 1976, the Wash:l.nston Post reported under the New York

sdaz byline. that "the Army had released infcrmafion confirming the tests
conducted in Key West and Panama City, Fla., New York City and S, F. over a
16-year period. The Washington Post also stated that the Army said that similar
t.ests were ccnducted in Army iqstnllacions at Point Mugu and Port Huereme, CA.,
Fort McClellsn, AL, 8 Navy faciiity in Mechanicsburg, PA, and at the Pentagon.
The Washington Post article (22 December 1976) inferred that the Serratia
narscescens (SM) useq. in the S. F. tests caused tl;e death in é. F. A(:‘L950)
and that r.he-incidence of pneumonia cases :anreas.ed gharply in Calhoun f.:cum:y,
AL '(1952), and in Key West (1952). The Newsday article in the Washingt::t; Post
(22 December 1976) article reported that S¥ was used at eight of the best
1ocations;-xacii1us globigii {BG), at sevén of the eight sites, and a fungus,

Aspergillus fumigatus (AF), at one of the eight test sites. '

The Newsdaz_article. was apparently based on a 15 Decem?zer 1976 Aruy

" acknowledgement that field testing with SM had been conducted.in eight reste

in the U.S. up to 1966 to deterrdne vulperability to e:ien}y bic;logical attzeks..

P-1
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Subzequent tn the two Naowsdav Teporte, articles appeared in various newspapers

1
ty
Iy

throughout the country, 0n.23 Decenmter 1976, the Atlauta Constitution reporteq -

tescs were run at the following locations:

Pentagon, Washington, D.C. (1950)
8, F., CA ' . . (1950)
" Mechanicsburg, 2A {1951)
Key West, FL (1952)
Fort McClellan, AL (1952)
Panama City, FL (1953)
"Point Mugu~Port Hueneme, Ci ’ (1956)
New York City, NY (1966)

Analysis of Allepations. The reports of the tests are essentially
correct except for attributing a direct relationshlp of Increased incidence of
disease to the Army vulrperability tests’ in the S, F. area in 1950. Im 1951,
Dr. Richard P. Wheat, M. D., et al, in article “Inféctidn Due to Chromo- ]
bacteria," published in the Archives of Internal Medicine (Vol 88, 1950)
reported cn eleven cases seen in a San Framcisco hospital from September 1950
to February 1951. The following: is extracted from the “Coument” se:tion of
the referenced article: .

« « » Instrumentation of the.urinary tract had been performed
in every case, and the Chromobacterium probably was introdused by
these procedures. ' An epidemiological study failed to reveal the
route of infection in detail,

That so many cases of urinary~tract infecticn by this unusual
organism should have been obseived was not surprising, since the
obstructed and instrumented urinary passages are fertile soil
for the multiplication of bacteria that are not commonly the
cause of disease elsewhere. A contributing facter was the use
of multiple antibiotics, which eliminated ail the usual organisms
that are responsible for infaction of these organs and permitted
the ready 'implantation of the highly antibiotic- and sulfonamide-
resistant Chromobacterium. . ’

Similar invasion of various organs by bacteriaz resistant to
one or more antibiotics, and not usually the cause of disease in
the involved system, has become commonplace in patients treatzd
with these agents. Such invasion has been most frequently obserwvad
in cases of superinfection of the urinary tract by members of the
Pseudomenas and Proteus group., It is evident that the ever-
widening use of antimicrobial agents will be associated wich che
discovery of infectious diseuse cauged by a wide varlety of unusual
micro~organisms,

-2
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Thevefore, the assosiation with the shova mentisned tests appears te be

coinridental, since {1) no Jother hespicals reperved similar £indings; anmd, . -

(2} all the patients had uriuvary tract infectices (two subsequently developed

. septicemia, a well recognized complication of urlaary catheterizatica). AlLl |

available evidence continues’ to indicate that SH 1s an opportunistic organism

which infects those individuals who are debilitated or have a reduced jmmune

respoﬁse’._‘ To avoid exposing such populations to SM, the Fort Detrick Safety
Director estsblished a policy whereby the use of SM was not authorized if the
simulant could enter a hospital or e sanitarium. . The suspicion of attributing

the cause of the one .deathr in S. F. vulnerability tests has been refuted

" repeatedly end was also considered unlikely by Dr. Mills snd a. team from the

S. F. General Hospital who had studied the relatiomship between SM infections -
and drug addiction in the S. F. area. :
Because of apparent concern over a possible link between its San
i?rancisco test in 1950 and the incidence of SM infections in the Stanford
Hospital in 1952, the Army requested e group of eminent scientists to review

the available information and provide rccommendations on the future use of SH.

. The four civilian consultents from the Communicalbe Disease Center, USPHS;

Department of Health, City of New York, Ohio State University; and
H:Lcrobiolog:l.cai Inst:l.tutéa. National Inét::&utea of Healf:h, USPES. Analvsis .
and r;acdmendatioﬁs of the group were:

1. ".:.;)er.f:mental work in.BW~o;:tsidé of the laboratery is Impossible withoat
the use of simulants;~ Simulants must be organisms ha\{ing bivlogical character-
istics, other than pa;l:hogenicity, as pearly identicel es possi’blé to BV agents

under study. 4&n ddesl simulast has mer yet been found. Avirulent straims of

F-3
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recegnized pzthopenic organiscs sheuld not be used in rourine field trials {f 6. In furdre.tests over populated areas, it wivid be desirable to

the necessary information- can be ohtalned in any other possible wey. ‘Ideally instituts prior and subsequent studies in a few hospitals to determine whether

& simulent should be an organism that has naver been associated with a human the repert previously referred to was purely coiucidental or whether the . -

disease and is not capable of growth .n “he human body. It must alac be recovery of SM Irom patients was. related to BW field tests.

readily recognizable and tecoverable by simple means. - Tzalth data for Monroe Cqunty (Key West) and Bay County (Panama City)

2, Since the early days of bac:er:lolo'gy, SM has been the most commonly do not support the Newsday allegations of pneumonia cases accordimg to

_ used organism for studyit;g the dissemination of bacteria im air. Until recent Dr. C. Prather, Florida's Health Officer, as given to the National Observer

years, there have beenno reports of human 11lnest associated with this organisp’ i: Weekend Edition (26 December 1976). A state-wide influenza epidemic hit Florid

in spite of its extensive use. Im 1946 at Camp Detrick, four cases of minor in 1952 and 1953 with a corresponding increase in pueumonia. -Accordinmg to

illness of short duration were discovered in association with heavy exposures Dr. Prather, the incidence of pueumoniz in Bay County (Panama City) was

to SM. Reference is made to "Illpess in Man Following Inhalation of Serratiz " relatively constant in 1951, 1952, and 1953. The Army disseminated what were

Marcescens;" Paine, Tom F.; Journal of Infectious Diseases; Nov-Dec 1946; believed to be innocuous biological substances, namely, SM, BG, and AF. M,

Vol. 7%, A current, sﬁrveyA among Camp Detrick personnel reveals only two cases 8G, and fluorescent particles were used in the 8, F. test and BG mixed with

charcoal irn the New York subway test.

of gimilarly insignificant illnesases smong all those exposed while work:ing

with the organism. Additionally, SM has been used medically as & bacterial tracer from

v 1037 to 1969 with the results having been published in highly reputeble medical

3. The data in the referenced article describirg the experience in San

Prancisco arve incomplete as to the primary relation of the SM isolated from . journals as late as February 1969. The following are examples:

the patients and thelr ililnesses, except ip the case of one patient who died 1. S painted on gums to determine the ‘source of bacteremia follewing

from bacterial endocarditis and SM bacteremia. With this single exception, dental extraction. WNo 111 effects were seen in spite of documented bacteremia

the fiading of SM in these cases was not shown to have influenced the clinical in 18 petients. ’ N

course of the gatients' illnesses. \2. SM implacted to demonstrate bladder colomization from the unethral

4, Cun the basis of our study, we conclude that SM is so rarély a cazuse meatus after ‘catheterization.

- of illness and the illness resulting is' predominantly so trivial, tkat its 3.. €M planted in the orophnrynx to demonstrate the bacterial clearing

- use as a simulant should be continued, even over populated areas, when such effect of tne trachecbronchial tree.

studies are necessary to the advancement of the BW progrem. Yot wntil 1969 did recegnition of limited pathogenlc cgbahility lead to the

5. The program at Camp Detrick in the search for better simulants sheuld be |3 advice that SM should not be used for the study of experimentsl Infecticms in

then actively pursued. If a more desirable simulant is discovered, it should maz, .

then replace SH.
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In connection with open air tesi’np, competent medienl cuthoricy
such as the USPES stated no cbjecrion to the aerosolizacion of $ as 4
simulant test organism under stated test conditions.

Appendix ! from Dr. David J. Sencer, Assistant Surgeon General,
Center for Division Control in Atlanta, GA ., provides Qdditional data
regarding the incidence of pneumcnia and influenza deaths near cities
where the vulnerability tests were conducted. The report substantiates
the lack of evidence associlating the reported deatns with the organisms

used in the various tests.
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Faneadix T o Ance B

DUPARTMENT OF HIT.0V0
FHELIL 3

. AN WELFARE

TELLPHOAL & Jul adwdith

Your Reference: DASG-HCH-D .
' ” FEB ¢ W77

Richard R. Taylor, M.D.

Lieutenant General .

The Surgeon General

Department of the Army

Washington, D. C. 20310 . : :

Dear Dr. Taylor:

In regard to your request for information on pneumonia cases and
deaths in the counties where simulated biclogical warfare tests were
conducted, we have been able to obtain for you the following prelimi-
nary data which are attached to.this letter. You will mote that we
have provided you pneumonia and influenza deaths by year, by county
and/or city in question for the years 1943<61 and also indicating
those years in which influenza quthreaks occurred. These outbreaks,
you know, can Inecrease the number of pneumonia and Influenza deathsz.

- For San Francisco we have reports of the nusher of cases of pneumonia

and Influenza by week for 1950 and 1951, which we will send under
separate cover. We have contacted the four State Health Departments
yesterday and requested that they determine whether cases and Jdeaths
due to pneumonia by caunty by month Ffor the years in question are

P

also avallable. . i~

We do not know of any evidence that would indicate an associaticn
between the deaths reported in the press articles vou included and

the organisms reported to have been used in the atmospheric tests.

Our surveillance of hospital-acquired infections over approximately
the past 10 years does show an increase in the incideance of infections
due to Serratia marcescens; however, this may reflect better couatry-—

-wide surveillance, improved laboratory.identifications, and the

increasing syscepribilicy of the hospitalized.patient dee to increasing
age, presence of chronic disease, increasing use of antibioties, and
increased use of various diagnostic and therapeutie procedures that
increase tiie opportunities for infections to be acquired in the

- hospit~l. Ue have no data suggeoting that Bacillus globigii is causing

buman disease. . -
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I hope this

S. Paul Ehrlich, Jr., M.D.
Acting Surgeon General, PHS
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Annex G )
LI PROGHAM SAFRTY

Bacxground. The safety znd wedlcal aspeats of RDT&E in BYW were
recognized, formalized, implemented, emvhasized and policed from th;'?“fy
onset of the program. The concern was primarily for the health of th;
cperating personnel but encompassed the surrounding communiries as well.

A safety organization was established in 1943, along with operation
lorganizations reporting diregtly to the Cormanding Officer. One of the
functions was to develop, implement and police safety policles, procedures
and practices for the protection of persomnel and another was to couduct
.research, development, testing and evaluation of safety devices, procedures
and practices to include immunization; In addition, a'meticulous-records
keeping precedure was established, and msintained tc assure individual
Imrunizations, etec., were kept ﬁp—to-da:e. The liaison officers from USPHS
and USDA were imvolved in several aspects of the safeéy program.

- Accomplishments. The emphacis on safety continued throughout the
lifetime of the BW Program resulting in the davelbpﬁeqt of special equipment
such as negative pressure isolate cabinets with»;pe;ialized glovés and glove
parts for handling macerials; decontamination sygtems such as exhaust air_
ventilaticn system incorporating alr “incireration chambers, water and waste
decontamination systems, effective f£iltretion systems for air and fluids,

and specialized persoonel protective clething and masks suck as elean air

supplied garmenté.

The specialized equipment, testing devices, techniques and practices

developed and perfected by the Safety organization, some of which were wholly

new and others on a scale never attempted before, have heen adopted by

acadenia, industry and private vesearch institutions. Safety engineering

. G-1
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sornverds and practices have been cmbodied i & two velume docuzent Lmsign

Crizerns frr “Eorobd

‘eiiigies, Fort Detrisk™ whiebh to the present

ig referred to and followed in the design ct laboratory facilitics {or con=
ductlag microbiologigal research.

Safatv Record. Thap safety efforts were effective fa altested Iob)
the remarkably fine safety record achleved as noted In zttached Table and the
fact that 27 vaccines, 5 toxoids and 5 skin tests vere developed, perfected
and eFfe:tively utilized for workers in the BV program (See Tables T and 1T.).

. In conformation with the National Safety Ccunc*l stzndards, the rate
of infection at Fert Detrick during its lifetime was less than 10 infections
per miilion manhbprs worked. This rate was better than any induscrial average
and 10 tc 14 times better than all Civil Service and 20 to 5C times better than
wost industry averages during the same time frame. The three deaths'rapresented
a lower mortality rate than was found in any other survey of laboratory
infections. -

During the years.1950-1967, Dugway Proving Ground had only 10 infections
Pine Bluff Arsenal had 34 infections from 1950-1969, and the Deseret Test
Activity had ;nly 4 from 1962-1973. These infections resulted in mo fztalities

or permanent disabilities.
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TAELE I TARLE II

Safety Program
1943 to 1969

Fort D@t;ick Laboratory acquired infections
(Includes civilien and military personnel)

Agent Vaccines Developed Toxolds Skin Tests
Rewber of T ’
nfections 20 April 1943 to Termination . . . . . . . . 456 % 1. Psittacosis virus 1. Clostridobotulinum 4 1. Brucella suis
Death . 2, Bacillus anthracis 2, Clostridobotulinum B 2. Pasteurella
(.s. LI T T « a2 s o @ 3 '. 3, Pasteurella tularensis 3, <{lostridobotulinum C tularensia
anthrax 1951, 1958; viral encephalitis 1964) (attenuated) 4. Clostridobotulinum D 3. Mycobacterium
- 4. Pasteurella tularensis 5. Clostridobotulinum E tuberculosis
Number of Infections 1943 to 1947 . . . . . . . . (irradiated) 4. Clostridium tetani
> "t e e e s 93 5, Rift Valley virus 5. Bacillus anthracis
Number of Infections 1948 — 1958, o' v o o v « . 4 “ e e e e e . 277 3 ﬁzkﬁrﬁz&ﬁ:ﬂssy“ed
Ruwber of Infectfons 1959 = 1969. . + & 4 o 4 v o o o o v . s .. 86 8 ':‘;::iﬁt;::;atiditis

- 9, Pneumococcus pneumonial

10. Eastern Equine Encephalomyelitis
virus

11. Brucella suis

12. Pasteurella pestis

13. Japanese B Encephalitis
virus

14. Salmonella typhidi

15. Venezuelan Equine Encephalomyelitis
virus

16. Q-Fever Rickettsia

17. Q Fever & Rocky Mountain
Spotted Fever (combined)

18. Germiston virus

19. Vibrio comma .

20. Coccidioldes immitils

21. Influenza virus

22. Typhus Rickettsia ' -

23. Pasteurella tularemsis (425)
24. Yellow Fever virus

25, Mycobacterium tuberculosis
26. Malleomyes mallied

27. Bolivian Hermorragic

Fever Virus

o-4
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Annex H Ad Hoe Commicktee op RH Testvipg a: Duawey Proviee Ground (Scheele Cbmittee}.

Medical/Safety Consideraticons for Conduct of Open-Air
The "Scheele Cormictee" was convened at the request of Robert T. Stevens,
Tests with Pathogens

f‘ secretary of the Axzy, in 195" for the nurpose of advising the Department
‘ of the Army on l:he advlsablllty and safety of testing prot.ot:ype ’
Backgreund: ": kardware containing a:nlmal and plant pathogems at Dugway Proving Ground. The

Medical/safety aspects of -open-a:lr tests with pathogeriic microorganisms ' Committee was chaired by Dr. Leonard Scheele, Surgeon Seneral of the US

conducred ’by ‘the DOD were guided by the recommendations and observations “ public Health Service. . Members of the Committee were eminent authorities

of independent advisory committees. Three cormittees were- asse:nbled to : ‘ in their fields of biélogical specialization and were drawn from various

advise the Army on test conduct. These were: the Ad Hoc Committee on BW Test- upiversities and federal and state (Utah) agencies. Incorporated is a list

ing (Scheele Committee) at Dugway Proving Ground '(DPG)-1953, the Inter—Agency of the Committee membership. The Committee assembled for two series of

Survey Committee on BW Testing at DPG (Price Committee)~1959, and the Deseret meetings: One series was held ac Ft, Detrick and DPG during July of 1953

Test Center Medical Advisory Committee (Pavis Committee)-1962. A summary of to consider agents which could or could not be safely tested at DRG; a
committee composition, purposes, recommendations and findings follows. second series of meetings at DPG was held during October of 1953, at the
request of MG Egbert Bullene, Chief Chemical Officer, to consider the specific
_' subject of the safecy of coadueting field trials on the Salt Flats ac DPg

using Bacillus .anthra.cis.

Although review of the minutes and comments of Scheele Committes actions

K provide.s some insight into a deep concern for, and deliberation on, medical

" and safety ‘consideracions with raspect to testing by the techn:.cal staff

and/or consultants at Ft, Detrick prior to establishment of the commisiee,
. mo definitive correspondence or memoranda related to the subjec: could bz

: retrieved from the files.

o eman”

{Suly 1953 meetings.) During this series of meetings, various. agents N

vere considered safe for testing within limits prescribed by the committee.

- Basically, those agents which vere present in the United Stares ir animel

reserveirs and which ware relatively widespread were deemed safe for cesting

at Dugway. ‘Humsan Infections acquired in nzture zre of public health
' -2
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interest but do not constitute major problems . . . "fo reduce even

such a small hazard as might develop, continuous surveillauce of the
rodent and ectoparasite populatiops should be CO[:lCinl.Jed « « « «" These
statements were the prime precepts wiich aelineatetd the Dugway test
orientation and which laid the f_oun;iat:ion f.orlpursuil: of the expanded
Ecology and Epidemiology- (E&E} program in the Dugway and surround:_i.ng areas:

The Committee considered other agent;, as well, which v;ere deemed to »
be, at that time, unsafe for testing becaus.e of lack of ‘evidence for .ende'.hicity
in western wildlife, )

The Committee emphasized the importance of continuing and expanding
meteoroclogical investigations on and adjacent to DPG before conduct of
tests of persistent agents, such as B, anthracis, In this regard, they
recommended that numerous small and large scale tests be dome with viable
biological simulants (spacifically with B. globigii (BG)-and inert [‘xarticulates
(FP) to determine cloud travel and deposition. .Persistence studies of
organisms in both serosols and soil should also be completed: ‘J.‘l;ey
recommended a continuing and increased effort on disease su;veillance in
both wil@life a.nd domestic animals in I:helarea for those agents under
consideration for open-air testing. They.furt:he.r recommpnded that "appro'-
priate state officials" be continually informed of tes:ts' to be conducted
with pathogernic agents in order that their cooperation may be cbtained in
maintaining huvan, animal and ;:roP epidemiological imtelligence in areas .
adjacent to Dugway. Finally, to kcep the Surgeon CGeneral informad of testing

w
activities on a continuing basis, the cormittee zecommended permanent om-site

Public Health persomnel be assigned te both Ft. Detrick.and DRG, All of

these recommendations were immediately and fully implemented.
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{October 1953 wecrings,) A veview of work dene at UPG on agent spread
and persictence from Salt Flat release of biological simulants (BG) and

FP, and work at Ft, Detrick "on the lethal 'end poiut of N/anthrax)"

tndicated that small stepwise releases may be made ‘'provided adequate
precautionsf for safety and for‘har.tdling of en;ergency situations? were -
available in advance. The Committee recommepnded that precgutions should
include "assurance of an adequate supply of specific che;mcherapeutic agents
for prophylactic treatment, availability of personnel for administration of
such materials, and plans for appropriate cooperation with health and
agricultural officials at state and federal levels.”
tions were fully implemented. The Committee established levels of agent
relzase beginning with small and proceeding to larger releases. ‘
Tests could be condlucted under nmeteorological conditions which, in the
opinion of the test staff, wc;uld be unlikely ro provide for travel of clouds
jn dangerous concentrations to areas koown to be imhabited or ccerpied by

humans or livestock. On the basis of this mseting, two successful series )

- of B. anthracis tests were conducted over an 18 month period in stepwise
" - fashion under the parameters established by the Committee. No untoward

effects of these tests were ever reported. Extended surveillance of wild-
1ife in the areas surrounding the test site was m2intained Jor many years
as a component of the E&E effort. No epizootic or evidence of elevated

serological antibody lavels in the wildlife were detactable. - o

B

All of these recommenda-
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I ‘agency Survev Corvalttec (irice Committee): This Commjttee was
MEMDERS OF SECRETARY OF DEFENSE Inteyaacncy T MG
Al HEOC COMNITIEE FOR DUGWAY EROVING GROUND

OR SCHEELE COMMITTEE - 1953

prganized in 1959 by David E. Frics, Chief, Bureau of 3late Services, U.S.

Public Health ‘Sgrvice, at the request of MG llarshall Stuybbs, U,S, Army

Lecnard A. Scheele. M.D,, Chairman Members : . Chief Chemical Officer. HMeetings agein were held at both Ft. Detrick and
Surgeon . General Assistant to the Secretary of Defenge . - N . c : ———
Public Health Service ) . (Health and Medical) " DPG. As with the’Scheeie Committee, the purpose of this Committee was to

' Department of Health, Education, * . Washington 25, D.C.

and Welfare

make recommendations on pathogenic agents which could or could aot be
Washington 25, D.C. 0

considered in open-air tests at DPG. Membership of this Committee was

Chief, Bureau of Animal Industr Professor of Bacteriolo . - ) = oo 3
us De;artment of Agriculture v College of Agriculture & again dravn from universities and various federal and state agencies (Utah
Washington 25, D.C. - University of Wisconsin

Madison 6, Wisconsin and Nevadz). 41l were eminent authorities ip their fields of biological

specialization. A list of the membership of this Comaittee is incorparated.

‘Stat.;e Director of Public Health Health & Special Weapons Defense Office . . .
Utah State Department of Health . Federal Civil Defense Administration The Price Committee reaffirmed the basic precepts defined by the Schezle
Salt Lake City, Utah . Washington 25, D.C, , . 3
. -Committes, lavded the extensive detailed epidemiological; wildlife dynamics,

Operations Research Office . President, Armed Forces Epidemiological - s ting from the expanded E&E program auc". review
The Johas Hopkins Univeristy Board v and ecological material resulting P P
6410 Connecticut Avenue Professor of Micrebiolegy ~ . sl va . ities which had been completed
Chevy Chase, Maryland College of Medicine in deta:.]: the apen-air biological test activiti TP

New York University . i . : .

477 - lst Avenue during the 1953-1959 .time frame. Essentially the same list of agznts
Chief, Biological Warfare Branch New York 16, New York . R
Research and Development Division . approved by the Scheele Committee was approved.
Office of the Chief Chemical Officer . .

Washiogton 25, D.C. a had not been previously tested at Dugway, the Committee
Where agents P

recommended that ecological, labpratory safety and soil persistence studies

ADVISORS TO THE COMMITTEE

be initiated at least one year prior to consideration for use in open-air

Chief, Office of Health Emergenc Director, Microbiological Institute - . . s s i ¢ Bstimasi
Pla“;‘i"‘g ’ : seney National’lnslzitux:es Efcﬂealth " -tests. Detailed studies were recommernded for iditiation to permitc éstimation
Public Health Service Public Health Serviece - . . ‘
Department of Health, Education Department of Healrh, Education "~ :of concentrations of organism simulants and pattemms of aerosol travel
and Welfare and Welfare o - ‘ ‘
Jashingt.n 25, D.C, Bethesda, laryland between the biological sampling grids and highway U.S. 40 (35 miles to the
:;o_réh) . These studi;.’.s were later completed with no ev.i.dence of agent
having reached U.S. 40. The Committee vepeztedly cormended tbe progress
[ of work in the ecology and epidemiology area and strongly recommended suppott
- f;-.n: contineation ¢f thesp stpdies. Likewisae, it was pleased with the working
i~5
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agreement with Utah State officials and r’gﬂcomended a similar agrecment
with officials frem tha State of Favada.

Consideration was given by the Coz.':mittnee to the subject of tests with
"infected" (sic) mosquitoes and. Y"uninfected" (sic) arthrcwpoc.ls hut'recome'nded
against szme because of a concern for the potential for establishment of
permanent foci for infection and arthropod‘col_onies.'

Finally, the Committee recommended that it be retaine.d in a permanent
status, subject to call by the U.S. Army Chief Chemical Officer. The
Committee was not subseduently reconvened because the U.S. Public Hezalth
Service Liaison Officers, resident at both Ft. Detrick and Dugway (mentioned

‘under‘the section on the Scheele Committee), served as the intermediaries

in relations with USPHS medical authorities and consultapts.,

All Price Committee recommendations were fully implemented.

' Hamilton, Montana

pavid E. Price, M.D., Chairman
chiaf, Bur-a of State Services
U.S. Public Health Service
Department of Health, Education

and Welfare 3
Washington, D.C.

Chairman, Department of Epidemiology
3chool of Public Health

University of Michigan

Ann Arbor, Michigan

Acting State Health Officer

Nevade State Health Department

Carson City, Nevada

Professor of Research Medicine
Hospital of the University of
Pennsylvania .
Philadelphia, Pennsylvania

Kationzl Institute of Allergy and
- Infectious Diseaszes
Rocky Mountain Labeoratory

" Chief, Virus and Rickettsia Section

Communicable Disease Center

" U.8. Public Health Service
Montgomery, Alabama

i e
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INTERAGENEY SURVEY CQ}MTTEE - 1359

Members: . .

Chairman, Utsh State Board cf Health
Utah State Department of Health
Salt Lake City, Utah

Associate Director - - -
National Institute o6f Health
U.S. Public Health Service
Bethesda, Maryland

Chief Staff Officer, Laboratory Services
Animal Disease kradication Service
Agriculture Research Office

Department of Agriculture

Washington, D.C.

Department of Bacteriology
College of Agriculture

The University of Wisconsin
Madison, Wisconsin

Program Coordinmator, Research Division
U.S. Army Chemical Corps Research and
Development Command -
Washington, D.C.

dONSULTAN'IS TO INTERAGENCY SURVEY COMMEITTEE

Chief, Epidemiology Branch
Communicable Disease Center
U,5, Public Health Service
Atlanta, Georgia



The Johns Hopkins Hespital
Baltimore, Maryland

Deputy Commander

U.S. Ariy Medical Research and
Development -Command

Washington, D.C,

B9
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Agricriture Rescarch Office
Department of Agriculture
Washiugton, D,C,
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Deseret Teet Ceonter Medical Adwisory (owmitrree (Davis Committeel:

This Compirtee was orgenizee under the zuspices of the Secretary of the
Ar;;:y. The Cozmittee was chaired by Dr. Dorland G. Davis, Director of
the National Institute of Allergy & Infectious Diseas.e, Incorporated
is a list of the other members of the Committee. All members of this
bomitte.e“ were .eminent public health autherities. They were assembled
ro advise the Secretary of the Army and the Commanding General, Desearet
¥

Test Center, on ecology, epidemiolozy and safety of conducting-field

¥
'

tests with pathogenic microorganisms at remote extra-continental test

sites. Their guidance was in consonance with precepts established by

~ the prede.cess.or Committees (Scheele and Price). Several experts had

: been “members of those Committees, as well., 3pecifically; they miade recom=
mendations on the use of specific agents at specific test sites. They.

met in six series of ‘meetings between 1962 and 1969. These meetings,

some of which were helt.i at test sites, were genarally held at Dugway a;xd
Deseret Test Center, F.t. Douglas, Utah, All of the Committee members
visited various, test sites to observe, firsthand, that their reccrmeadations

~

were implemenced. Their observations ard recommendations included: (a)

“: ecology and epidemiclogy consideraticms, which served as the basis for
: ! . . - . v
initiation oX extensive E&E studies in all test ‘areas for which agent

tests were heing planned; (b) meteorological considerations, to mipnimize

¢ the possibility of exposure of human, demestic snimals and wildlife

populations to agent; and (¢) safety considerations Jlor particip_at:‘.hg

militery and civilian personnel!, to minimize hazards associated with possible
exposure to agent. The majority of their effort was devoted tc E&E studies
because -of their importance in evaluating ivmediate apnd residual effects

ia tha specific remote site envirvonment. They recommended both pre~test

"H-20
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> baseling studies and post-test residual studies. in every case, they found
the test teams in a high state of readiness prior to test conduct. No
impact on the enviromment was ever detected nor wers any other untoward

effects,

B-11
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LG OF MEDICal ADVISUAY COMMITTEE

Members:

Director, National Tnstitute of aAllergy Chief, Section. of Wildlife Disease and

and Infecticus Diseases
National Iastitute of Healch
Bethesda, Maryland 20014

Assistant Chief, Ecological
Investigations Program

U.5. Public Health Service, CDC,

Colorado Stzte University
Fort Collins, Colorade 80321

Senior Staff Veterinarian
Emergency Animal Diseases
Animal Health Division
Agriculture Research Service

‘Hyattsville, Maryland 20782

Associate Dean, Graduate School
University of Wiscorsin
Madison, Wisconsin 353706

R-12

Parasits Studies

Patuxent Wildlife Research Center
U.8. Fish and Wildlife Service
Lavrel, Maryland 20810

Chief, Epidemiology Branch
Communicable Disease Center
Atlanta, Georgia 30333

Principal Medical Entumologist
Rocky Mountair Laboratory
Hamilton, Montana 59840

Yale University
Hartford, Conmecticut
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. Annex I

Eavirenme:.tal snd Foology Programs

2ackpround. Emphasis on ecology and the impesct of effluents on the
environsment came Into natiomal focus within the last decade. }Iowéver,
this prcblem was highlighted in r,l:e BW program as. far back as 1651.
Besed upon guidance from the Chief Chemical Cfficer in 1951, a Program
was initiated to study and analyze the plants and animals of 'Dugwa)'
Proving .Ground, Utah, and the adjacent areas, A broad spectrum of detailed
studies was :!ésigned te provide baseline data; cn plant and wildlife
distributions, population dynamies, ecology, ¢tc. The same requirement
was alsc imposed on the Deseret Test'Center vher it was established in
1562, '

Dugway Proving Ground. Under the guidance and recormendations of the

Scheele end Price Committees (described in the foregoing), Dugway Proving
_ Ground has been intimately involved in the conduct and management of a
variety of ecological surveys. surveillances, aralyses, and eveluations

for 25 years {1952). The basic directive for these specific studies was

to collect baseline data required to assure that testing activities would
not create an immediate and residual hazerd to wildlife, livestock, domestic
animals and humans.

Based upon gfu.idance from the Chief Chemical Officer in 1951, a program
was Initfated to study and analyze the plauts ar.xcl aninals of Dugway
Proving Ground and the adjacent areas. Abroad spectrum of detailed
studies was designed to provide baseline data on vlart ard wildlife distri~
butions, -};opularicn dynamies, ecology, ete. In November 1852, a coutract

wags entered inte with the Universicy of-Utak to initiate the progrewm. -

s
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developzent of adsguat: reference collecticns for the ready identification
of specles being studied;

2. Study of the potential for ransmission of the candidate agexts
conterpisted for test ar Dugway by vectors naturally resideut ¢u the
wildlife of the Froving Ground and surrounding areas;

3. Study of ecological relationships of possible vectors, hosts,
and predaters in relation to the physical environment anéd to other medbers
of the biota, :‘.ncludiné foods, ranges, distribution, densi'éy,_rapraduc:ion
am:i 1ife histeries; ‘

4. Study of the daily and seasonal activities or migrations of animals
and the jong time l:re;tds in the fluctuations of their pcéulation nuchers
as they influence the po~ssible spread or contrpl of vectors; and '

5. Establishment of sample areas for study of econological fluctratiocns.

This scheme was diligently pursued by the contractor end the fellowing
facilitles were established at Dugway:

1. A fiel:'x. operations ljlboratory to support field teams for the trapping,
precessing, tagging; identifying, ?ackaging, storing and recording of morbid
‘gad live field san;ples for further study and analysis; ) y

2. A faunal coleny and ecology lsboratory used for the rearing of wild
animals snd imssct vectors mecessary in experimental infectiom work:

[—
2. .A¢ znimal quzrasting end helding faedllicy to receive and neld wild

e2nimal specimans procured from the fleld; and

*h

&, Laboratories znd assccizted animel reons for work with pathesgenic

material.

In 1933, the Emvironmental end Ecology (EEE) program was expended in
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scope to encompass the recomenda::ior;s made by the Scheele Committee.
Federal agencies such as the USPHS cooperated in this program. Pursuant
to the request of the Army, A USPHS Commissioned Officer was assigned to
i)ugway, as the Director of E&E Division, to serve on the co;nmanders
staff. Im this capacity he served as the contracting officer's repre-
sentative and project coordinator. Every effort was made tEo follow
Committee recommendations. Six years later the Price Committee strongly
supported the existing ecological and epidemiologlcal effort at Dugway.

In April 1955, a symposium on the "Ecology of Disease-Transmission in
Wative Animals" was held at Dugway, sponsored by the University of Utah.
Advisors and participants were invited .from educational institutions and
from varlous agencles such as the U.S. Public Health Service and other
governmental agencles. ) Presentations and discussions were published.

In 1956, the annuel International Northwestern Conference on Disease in
Nature Communicable tc Man (INCDINC) was sponsored by the Unilversity of
Utah with presentations by EEE program personnel. ‘

Periodically, reports were issued to fulfill the contract requirement.
These reports culminated in "Ecclogical Check Lists" edited by A. M.
Woodbury in 1965. This and other reports, dea:Ling with surveys for
pathogens and their hosts, present a wealth of :T.nfog:mat_ion on the blota
of the Great Salt Lake Desert and are the most exteggive ever att;ampted
in the Bonneville Basin. Production of numerous special reports continued.
Some, such as Vest, 1962, "Biotic Communities -of- the Great S;lt Lake-«
Desert," became landmark contributions in the study of the environment
and were well recelved by the scilentific community. Other reports reviewed
the status of information on such pat‘hogéns as tularemia, plague, Venezuelan
Equine Encephalitis, etc. Starting in 1959, a series of 12 ennual reports
were issued with the title, "A Study of the Ecology and Epizoology of the

I-3

169

Native Fauna of the Great Salt Lske Desert."

In 1968, nethodclc'g_a uns estebilehed to test for themical toxicological
cffects con the biota and by 1971 acetyichelinesterase levels in.'.\'ildlife
and livesitock werc being acn.z'nined routinely as indicators for exposure .o
organophosphorus chemicals as part »f the chemical safety program. MNean-
while, surveillance coatinued on disezse levels, population interactions
and related fzctors of diseese and enidemiological safety interest.

In 1970, the contract with the University of Utah was terwinated, and
studies were continued- for three years by Ecodynamics, Inc., of Salt Lake
City at approximately the same level of effort. .These studies are now
being conducted in~house on a ruch dix{tinished scele. Requirements have
been reduced in comsonznce with the elimination of blological werfare by
the United States in 1969.

Sinece 1966, arthropcd~borne viruses have been studies in detail. The
1971 VEE epidemic in horses in the southern United States prompted a2
1972 expansion in surveillance of domestic and wild wmeotmals as well as
mosquitoes f.cr detection of ?ossible incursion of the VEE virus into Utah.

The Dugway ‘,E&E program investigations have resulted-in original isola-
tion of Utah in t;‘he causative organisms of Plague, G~Fever and arboviruses
for California Encephalitis, Hart Park, trivittatus; Main Drain, Jamestown
C.-anyon, St. Louis Encephaiitis, znd Lokern. ‘

Throughout the program, data concernin'g disease incidence, mative - X
populatinny and parasites, etc., have heen correlatad te exzmine trsnds
tetween five zones of t':cmparisaz:; these zones range from close to Dugway
to distant conmtzol areas of Utzh and points in Nevada and ldaho. In the
25 years of study, ne change hae been chserved in apimal population

distributions or dynemics attributeble to the testing program nor has any
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evidence been developed indicativa of epidemlological invelvement of
resident wildlife ze;ultant frcm the extensive blolegical test progrem
completed in years past. Contractor and domestic reports suppoert this
conclusion. Cyclic changes can be explained as natural phenomena.

Deseret Test Center. Acting on the recommendarions of the:Deseret'

?est Cen;er Medical Advisory Committee, Deseret Test Center, from its
establishment in 1962 to its merger with Dugway Proving Ground in 1568,
sponsored a contractual ESE effort with the Smithscnizn Institute and the
University of -Oklahoma. These vrograms provided required ESE surveys
in those areas outsidg the continental United States which had been
designated for possible open—air BW testing.

The purpese of these studies was to determine potential reservoirs'of
specific infectious agents, if any, and possible routes of disgemination.

Studies were conducted during 1963 through 1969 on selected islande
in the Central Pacific Ocean from latitudes 35o §to 20 S and longitudas
145° E to 145° W (approximately from the Hawaifan Islands west to Gram and
south to Samoz). Other investigations were conducted in Alacks snd the
Bering Sea (i.e. Pribilof Islands), and off the Pacific Coast.

Specific objectives of this ecological program were: to identify and>
determine the distribution of birds and mammals aud theilr ectoéarasite;
to conduct biological studies on their breeding and feediﬁg habits and
migratory routes; and to ascertain the breeding and hast’prefereﬁces of
mosquitoes and bitingwflies. ;

Pelagic birds were studied more intersely :in the Pacific, while ip
Alaska mammals were emphasized because of difference; in relative sbundance
in the regpective areas. As at Dugway, no irmediate or residuzl envirermen

effects were obsevved during or subsequent to completicn of. test activicies
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s Lhs test slites.

Piee BIuff srsenal:. Prior to the formal estublisbrent of tha production

lsboratories in October 1953, a research contract was negotiated with tbe
Universicy of Arkansas to assure that the plauned biological mission would
pose nu ecological cy environmental hazards. 4

Contractural provisions inciuded studies of both plant and sndnal life
(study activities) bpt primarily addressed surveys, znalysis and e?aluaticné
of community animal life in relation to potential transmissicn of candidate
ag;nts to lecal animal populatioms. Collection of baseline data for the
vﬁrious survelllance categories was acqomplished (for on~going studies,
tests and experiments). éupport facilities including e field operaticns
1zberatory for use in all phases of wildlife eutrapment, and a favaal
colony for experimental iﬁfection work, were extensively used in 2 broad
spectrum study effort: Periodic reports prepared in accordance with.cantract
requiremeéts, summarized and evaluated results of the various ecolqgical

surveys, studics and surveillencesindicated no inmediate or residuzi

environmental effects.

As the bilological operations mi;sion progressed, an in-house capability
for performing reqﬁirgd ecological studies was graduzlly estabilshed with
concurrent reductions in the scope of the contrectural effort. The |
contract studies wers halted im 1957. - In-house studies to verify environ-

mental safety were continued until termination of the mission in 196S.

I-6
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T to biol’ggic&l.and etiologic ageuts and materials cannot accurately be
.
. documentation.

" afrlines, however, military shipments were subjected to more restricted

172

Annex J

Transportation of Biolugleal and Eticlogic lieterials (U)

Ticr. tuekion, The history of wilitary si.pping experience relative

reconstructed from inception due to non-availadility of supporting
In addition to cowp.,.: = - ‘=i the earliest of regulations

issued by the U.S. Post O0ffice, U.S. Public Health Service and commercial

?ackaging standards to maximize transportation safety. During the inter~
vening years, standards issued by both the military and t;on-military
departments became progressi{lely morel_ restrictive wich emphasis upon
packagirg relisbility rather than design eriteris. A4s a result, military i
»

shipments have continuvally been pexformed under optimum safety conditions

and without accident.

Backpround, The earliest packaging regul.-‘ttion.s for etiologic agents
were those of the U.5. Post Gffies in 1851 wh‘ich applied to "specimens
of diseased tissues, blood, serum and cultu:.:es of pathozenic microorganisms\. "
Military operating prc;cedures for shipping blological puaterials were first
known to have been published by Fort Detrick in 1950-1331, and by the
Department of the Army in Technical Bulletin 237 dated 6 Jume 19527 these
source documents have not been locsted. It is important to nete, however,
that the earlier non-military regulations and standards»prizarily addressed
packaging design criteria ratirer than reliabiiity facters in event of
an in-tracsit acc;deut’ or incidant. Accerdingly, Ia 1934, I‘:ort Detrick

initlated a review of proceduves and regulations issued specifically

~
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Thir revieu ruverted the results of repeated performance-type tests

(rouzh bandiing) using protocype packages. The faverable resales cbtained

<

from these teste--no péckage leakage--supported ithe elimx’n;-tation cf twe
curvently employad s‘afety precautions: (1) noastop military aireraft
Slights, and (2) use of & military ‘escort vehicle and an accowpanying
dGcontamination vruck during land tramsport.

Due to discovery of a laakage of experimental living poliomyelitis
virus in a commerveial shipment on 24 May 1956 (at Washingtopn Natiomal
Airport), the U.S. Public Health Service on 15 March 1957 issued a Federal
Regulation specifying packaging standards for shipment of infectious

microorganisms exclusive of Postal Mail. This regulation is code of
Federal Regulations Title 42, Public Health, identified as 42 CFR 72.25,
Interstate Quarantine, shipment of Certain Things, Eticlogic Agents,
whick specified a waximum volume of 1 U.8. gallon of etiologic agent,
Subsequently, as noted in the Federal Register of 13 May 1958, tre Civil'

Aeropatuics Board (CAB) adopted the packaging provisions of 42 CFR 72.25,

with certain arq.endménts, effective 25 June 1958. On 19 September 1958,

¢
Il

che commercial airlines fellowed the Givil Aeronautics Board by accepting
3 gallons of stidlogic agent in any of the aircraft with the requirvement )
for decontaminating material between the separating containers; however,
both the quantity and decontaminant requir‘e.menl: were deleted some time
prior to 1966 for they do not appsar im the curremt official air trans'p@rz
re;tricted -a.:rticles tariff No. 6-D1 The first military directive on the
subject published ir Jenuary 1939, was Chemical Corps Safety Directive
385-9, "Shipping Criteria for Ericlogic Agents and Material." This
regulation summarized existing regulations, formalized the packaging
specifications previously develepad and accepced under 42 CFR 72.25,
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snd sxeept for dlagnnstic speeimens (lahorvatory samples); made teclnical
escort mands tory for all Army shipmencs of etiological agents, aithough
not required by 42 CEFR 72.25.

Th_e first scvere testing of etiologic agent packaging sceurred in
May 1961 and resulted from inquiries by the Fedaral Aviation Agency and
commercial airlines-into the validity of packaging reliability standards
deseribed in Chemical Cor?s Safety Directive 385-9. A veriety of drop
teste including high altitude drops ranging to 4,000 feet at the Arny'ts

Dugway Proving Ground, Utah, and other actual/simulated drop tests

utilizing packages prescribed in the Chemical Corps Safety Directive were

" gonducted with extremely favorable results—orly one container sustained

breakage 2nd no 1eaka:ge cecurred through the secondary containmer. Revised
packaging standards resulting from these tests were subsequently stendard-
ized at Fort Detrick and in 1962 recorded in Technical Memerandom 12. TIn
January 1964, U. 5. Army Materiel Command issued AMCR 384-101, "Safe
Shipping Criteria for Etiologic Agents and -Biological Materials,”™ Subse~
quently, on 7 June 1965, Department of Agriculture (USDA) and approved

by HEW with fo;:mal agreements between those Departments and t}je Department
of Defense (DOD). The regulation approved the packages dascribed in
Technical 12 and authorized use of the same prir.cii)les to package amounts
of 1 gallea or less. In addition it remcved the reguirenent for a technical
escert for sixigment of etiologiczl agent with 500 zl. or less in the
ptime..r'y container, but conti!'med rhe *equ'{‘:e"lt;:x'; for escort if the toral
quantity in any one vehiele, aircraft, or other comveyance exceeded 3
gzllons——a requirewent in effect since 14 February '1963 when authorized

by the next higher Army cormané. The military requirement of a decontamin-

ant {calcium hypochlorite) betwzen the primary and secondary containars

J-3
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was removed 12 November 1969 in U.S. Army Materiel Command Supplement

1 to AR 55-8. Analysis indicated this decontaminant caused deterioration
of the tin container and could cause explosion under certain conditions
during disposal of opened packages. This supplement:lalso eliminated the
use of particulate absorbent material, such as vermiculate, which when m
contaminated could be easily spread outside a broken package, Use by

the military of larger gallonage containers received attention as early

as 1959 when a 13 gallon seed tank adapted for use during production

was modified for packaging agent in quagnti;:ies up te 16 galloms. Other

type containers such as a 15-gallon stainless steel keg, within z protective
configuration, were developed and subjected to performance testing-=-30

foot air drops to hard surfaces. Such containers were always shipped

under military technical escort in military trucks and planes {or Logair) ’
due to the l-gallon perpackage limitation in the commercial airlines
restricted articles tariff. Logair was a scheduled domestic cargo air-

craft service provided by commercial air carriers under contract to the

* U.S. Alr Force and controlled by that service through Air Force Logisties

Command’ (AFLAC) - except for techmical escort pexsconnel, no passengers
were permitted on éhes'e flights, Commercial trucks were not used for
transport of Army shipments of etiologic agents. Authority for more than
1-gallon shipments was obtained from the Public Health Service, after

individual reviéw, in accordance with a 1954 agreement concerning the

"sh-il-:ment of Apctential -biolpgical ‘warfare agents. Such shipments were

approved after thorough evaluation of the containers, mode of shipment and

provisions for decontamination and containment in the event of an accident,

satisfying the USPHS that the overall hazard was less than that of commercial

shipments in full compliance with 42CFR 72.25.-

I
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The development of more sophisticated biological munitions and their
large area coverage potential, prompted development of improved packaging
to insure safe transport by land or air. On 17 November 1964, the
Chemical-Biological Joint Technical Coordinating Group (JTCG-CB) established
a tri-service Ad Hoc etiologic agent shipping and handling safety.
committee to resolve attendant problems. Extensive research and study
into developing"aireraft crash-equivalent standards” was accomplished
including the design and designation of adequate contaimers for shipment
of etiologic agent by air or: land without technical escort. These and
other containers that met prescribed velocity impact standards were later
approved by The Surgeon General z;nd the Public Health Se;ivice.

An agreement between the Department of Healtl.x, Education and Welfare and
the Department of Defense for shipment of etic;logical agents was formalized
on 13 De_cember 1965, This agreement, in addition to the-other Federal require-
ments, assured that etiglogic agents/potential biological warfare agents were
shipped only in accordance with standards approved by the U.S. Public Health
Service and the Administrator of the Agrit;ultural Research Service. Except
for the possible use of packaging used to tramsport radioactive materials,
only military packaging of biologicalletiologi@l ma;terial was designed and
tested to meet extraordinary standards used by the military services for
transportable containers of etiologic agemts. The combination of these

regulations and packaging standards was directly responsible for the successful

accomplishment of military shipments without incident, No known leakage of
infectious or toxic biclogical material, or instance of a personmnel

infection ocecurred during a military shipment.
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Annex K

Humar Volunteer Testing

Authorization' and Establishwent. Since World War I and the introduc-

tion of mustard gas into miiftary inventories, the use of chemical and biolcgica
8 &

agernvs in open warfare hes been addressed as & woral, social and tactical issue
ac nilitary coniefences as well as a matter for cpen publie c;ncerr.a. Although
the use of biological agents in the military arnamentezrium was not a universally
accepted proposal, the requirement to investigate the effects of such a weapon
if applied against the United States recelved attention at x:.he hi;;hest levels
of the executive branch of the Federal government, the civiliar seientific
community and the ‘military establishment. In the post-Horld War II vears
addressivg this requirement remained the “:espr.;nsibility of the U.5. Army
Chemlcal Corps with the collabecration of the U.S. Army Surgeon Gensral. &
report of the Armed Forces Medical Policy Council in 1952 noted that while
tests with simulants had demonstrated the vulnera;trilitg; of the United States tc
biclogical attack, no scientific dats were zvailable to assegé Tuman vulner-
ability to biological agents.

Ihis‘concen‘. led to intensive congultation between the Chief Chemical

Offtcer and the Army Surgeon General, Simultanecusly, the Secretary of Defense,

" Seeratary of the Army, Army Chief of Staff and the Chemical and Medical elements

of the Army addressed the subject of research in defense against blological
warfare utilizing human volunteers. . The responsibility to provide z defense

against blolegical warfare wes agsigned to Army Medical Services undexr the

purview of the Army Surgeon Generzl. ' Although the origin of the term "Whitecoat™

is cot documented here, its use to describe preposed research invelving
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volunteers is found in correspendence dating back to Detober 1954, "Operation
Whitecoat” was the code name for the plan to use human volunteers in fleld

experiments concerning the effects of certain biological pathogens upon, huxang,

. .
Thorough legal investigation and ethical review ylelded a group of conditiong 3
- V 1

under which volunteers could be used-in research. : . e

8. Voluntary consent is required. Written consent must be witnessed, and
signed by the individual concerned.

b. Yo experimefitatfion which could predictably lead to death pr permanent
disabling injury will be investigated with the use of humsn volunteers.

¢. Proper medical supervis‘iot; and treatment capability will be immediately
avallable to the sﬂbiects.. ‘

d. Experimentetion must be expected to yield fruitful results for the
good of society, not available by other means.

e. prerimentatién should avoid all unnecessary physical and mental
guffering. ‘

f. The degree of risk taken should never exceed the importance of the
experiment or the expectable benefits from it.. 7

g. The volunteer may remove himself from the experiment at any stage if

ke feels that he has reached the limits of his physical or memntal endurance.

The above elements were incorporated in the policies and procedurgs for the ..

use of human volunteers in blological warfare research pyblished by the Army
Chief of Staff (CS 385-30, June 1952) with approval of the Secreta‘ry of the

Army. Further consultation between the Chief Chemical Officer-and—the Arwy "

.Surgeon General led to the development of a plan for a project .wh:'lch would

involve humen volunteers in the first attempt to obtain dose~respoumse data on
Q fever. After extensive 1ega} review and coordination with civilian advisory

grbups of both the Chief Chemical Officer and the Army Surgeon General
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authority for this project was granted. by the Acting Secretary” of the Army

on 14 January 1955. This auvthorization added a new dimension to the bilological
(BW) research then being conducted by the Chemical Corps at Camp Detrick,
Maryland. For the first time, effective research leading to the development
fo a defense against the use of microbiological agents could be sclentifically
conducted and evaluated without relying sclely upon data extrapolated from
animal studies.

This project, known as the CD-22 program, terminated its initial research
effort in 1956 after ylelding the first scientific data of its kind, gathered
by U.S. military investigators from experiments conducted on human volunteer
subjects. Areas of interest concerning the ;Jtdject were: the vulnerability
of man to biological agents; prevention and treatment of BW casualties; and
identification of biological agents. Information such as the minimum infectious
dose, effectiveness of prophylactic and therapeutic measure, serologic responses
to infection and the effects of various doses of inoculum, eventually provided
answers to the questions contalned withir} the research objectives. The.entire
progranm was monitored by the Commission on Epid‘emiological Survey (CES) of 1:'he
Armed Forces Epidemiclogical Board (AFEB) which provided techanical comsultation,
reviewed protoct.als, and attended some tests.

The authorization to use volunteers, success of the two-year research
project CD-22, the definition of responsibilities c;ncerning research into BW
defense and the legal requirements essential to Operation WHITECOAT culminated
in the organization of the United States Army Medical Unit (USAMU) and its
activation at Camp De':r:l.ck, Frederick, Maryland on 20 June 1956. USAMU was
assigned the research responsii:ilities of the Army Medical Department's

requirement to provide a defense against BUW.
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Between 1956 and 1961 the ground work for .an effective, on-going recruiting
program admed at eontinufnp the ouwiply of voluyateer personrnel for Troject

Whiteceat,

- Lnic Expansion snd Progress. The £irst significant actiow to have a

direct baaring op USAMI was a revised Agreement on Respamsibilicies for the

Conduct of Research and Davelopment for Defemsc Against Blological

Varfare, gigued by the Army Surgeon General and the Chief Chemical Officer
on 21 February 1956. This document in conjunction with the policies

of Ch‘_‘: Secretary of the Ammy, governed .ne research respousibilities of the
Cozxander, USAMU until 1963; vhen revised agreemsnts were signed. The revised B
agreements did mot change the status of BW wmodieal defense research but added .

chenicel warfare (CW) defence to the Army Medical Departments' tasked recponsi-

bilities. CW defense work was never assigned to USAMU or its successor, USAMRIID,

During the CD-22 project, nersonnel concerned with research &t Fort Detrick
were assigned to WRAMC. Even though personnel were assigned to USAMU after
its establiskment, WRAMC remained ac the next bigher headquarters until 1958,
when USAMD was _assigned to the United States Army Medical Research and Develop-
ment Command (USAj.‘ch). In 1963, USAMD was internally reorgenized to reflect
the unit divisioaé;l structure which remains essentially the same today.

In August 1957, Ward 200, WRAMC, was establi;hed at USAMU to provide a
medical treatment facility for all wmilltary personnel amd to satisfy the
requiremeut' for en ippatient facility for .ca::ductiug research studies ig
Prgject .w'hi:.ecoatAvolunLeers‘. ;By DEcun‘ogr_lSS?, 1i0 Project Fhitecoat
voluutee.r‘s were avai.'%able for participation in rasearch programs. The CES -
of the AFEB clmr:inuc.::d to mondtor the oversll effort and reported directly
to the Army Surgeﬁ Geperal. A research project, designed to ildentify the in-

fectioys dosages of P, tularensis crganiscs, beran in FY 58 znd was recorded

. . K=4
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as the £irst ::Gsaargh project invoiving huwan volt.mtc:ers (HHITECO_A’E:) pex-
formed at USAMU. i

Venezuelan Equine Encephalitis (ﬁE), the secoxid major project was con-—
ducted by USAMU in corjunction with the. Allied Sciences Division, Biological
Warfare Leboratories. Apimals infected intraperitoncally showed no symptoms
of disease ‘except a diphasic.fever curve which was detected 24~72 hours sub-
sequent to onset in 75% of the animals.tested. Although attenuacion of the
Tripnidad strain was achieved in tissue culture, po:tentially' hazardous re-
actions occurred, precluding defirazitive prophylaxis achievement. VEE re-—

gearch contim_xed until 1962, when responsible investigators published a

'researc'b. paper on the comparative pathology of the disease as experimentally

{ntroduced into varlous animzls.. This project did pot infitially involve the
use of WHITECCAT desipnzted volunteers. However, several professioral -v.r;embers
of the Usam staff actively participated as volunteers in the studies.

During 1964, the immunizatien requirements were veasonahly establisbed fer
VEE and tularemia. The research findings pertaining to VEE and tu-

laremia vere fqlloweli with the preparation of industrial sized lots of
immunizing vaccines against these diseases. Since that time, several
publications have been px:épared deﬁ:onstrating significant findirgs such as
the effects of aercsol age on the infectivity of airborne P. tularsmsis,

effects of respiratory acquired P. tulsrensis on blood chemistry, znd the

effects of live attemg.at;ed VEE vaceine on immune status. The use of this
vaccine Jith at risk l'abora:bry perscnnel proved r.é_.‘be- completely succescful
in preventing izboratory accuired VEE infections of symptomatic nature.

To 1969, UVSAM'L' was raéesignat.éd the United 3tates Army Medical Resesrck
Institute of Infectious Dicenses (USAMRIID) and a2lthough the mission was

generally tke same, the motivating purpose was aitered to reflect currect
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I policies nad strategle plans. The continuing search for chemvprophylactics
vaccines and inprbved methods for their utilization was no longer structured
to meer the requirements for BW defense, but was directed toward the control
of communicable diseages in men. . In November 1969, President Nixop announced
several 'major decisions concerning the use of biological weaponry, reseaiiin
and stéckPil;as. BW defense (the mission of -USAHRIID irmenization and pro-
tactive mezsures) research is still authorizefi. This dacision came approxif-
|_nat:e1y at the time of the USAMRIID redesignation., USAMRIID research objectives
andq ul.t:!mat:e goals are oriented and plamned with the reasonable expectations,
therefore, that they will benefit the civilian community as well as fulfill.
‘z military objective..

Project WHITECOAT. The authotiza.;:ion to allow human volunteers to

participate actively as tresearch test sub‘jects provided t_he basis for a meeting
between Army and Seventh -Day Adventist Church Officials. Preliminarv plans
were made to estsblish the Seventh Day Adventlst (SDA): Church membership as
a potential regource for Preject Whitecoat volunteers. This meeting in October
i954 initiated thé project that has afforded some 2200 Seventh Day Adventists
the opportunity to participate i com:inuiﬁg research at USAMRITD, and an
- additional BOO to funmction as, laboratory téchnici,ans, ward aétendants, and at
several other significant positions. 4An officigl etatement of attitude was
render;:d by the SDA Church indicating offical aﬁuroval of the nrofect
as p'lanned‘. The SDA General Conference as well as the A:Emy_S‘urgeon‘Géneral
regarded the serv‘.'.ce.s‘:."endérad ty the velunteers in such 2 light that 2
Zom:nendatory ar;.icle, p:zblished in theé officlal churcl:l newspa.pe.r on 3 Fovember
1955, openly indorsed-the program by both parties. The article colorfully

desecribed ‘the contribution of each "WHITECOAT" with particular referenca to

service to the country and individual stasdards of fortit};de. is article,
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a8 ruch as ary sipgle action, influenced the Lheme of the consclentious

objector volunteer missicn as it ralates to USAMHIID. The SD4 Project White-
coat volunteers have previded the Army Heéi;:al Department with an extvamely
valuablg and irreplaceable rescurce and nave performed, without guestien, “Eeyond
the Cali.of Duty.” ' .

Project Whitecoat volunteers were selected from personnel classified as
noncombatants (formerly ddentified by = I~a+0 draft status) during their trafs-
ing at Fort Sam .Houston. Twice armually, the Commander and Exzcutive Officer,
USA;RIID, along with the Director, National Service Organization for the SDA
Church, interviewed potential Project ¥Whitecoat volunteers at I-‘;crt Sam Houston
to select from those interested to volunteer a2 group of men to be aséiﬁncé To
the unit. Personnel were oriented as 2 group in order that a common understand-
ing of the generel provisions of the program was insured. Potentizl participacts
were then interviewed individusliy to determine the compatibility cf their needs
of comsclence and the requirements of Project Whitecoat. If an individual
was selected, his reassignment orders were ammotated 'aus “earmarked for W/C
Project TS;;" and é'ersomel reports were similerly modifled, Cocrdimation be-

twaen the Commander, USAMRIID, and the Commander, Medical Training Centcr {MIC)

- gdvised the latter of the impeading visit and requested permission for group

presentation and persenal Interviews. ’ .

) The above procedure proved effective as long as selective service classifica—
tion (1-A-0) was propmdnent datz in military rzcorde and the special provisions
of couseilentious obiector status remaired in effect. Colneldent with tha
termication of the draft was the absence of the requirement to provide identifica~
tion of consclentious objectors, since the theory attendant to a velunteez
military fcrce.pr‘esume& unrestricted assignmeat pelicies. The pesition of the
SDA Church concerning the voluntear A.!.':L-I.}‘ is consistent with pact statements of

v

attitude: A noncecbatant status sust be guarznteed their persenrel prior Zo
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eatry inte military serviee. To date, a three-vegr enlistment f:rogra.m ‘as a
"volunteer" Ras been approved by the Department of the Army. T!;is program is
now being irplemented b){ the Selective Service System and ineludes provisions
for classifying all interested candidates as l—A—Os. No Project Whiteqoat re-
erulting has been effected since the discontinuance of the draft: o

' During the early stages of Prodact Whitecoat (circa 1959) volunteers
participated in several projects, and for the purpose of command and control
:he_ volunteers vere assigned to the umits enlisted detachment. Twe hundred
spaces were authorized by the Army Surgeon General to perpetuate Project Whitecoat,
This authorizaticn does appear on the TPA. In that all Project Whitecoat
‘personnel are required to ccmplete G1A-ATT Traind; , the speces appear as three
Iine items on the TDA: E:-S, E-4, E-3 914s. The number of volunteers required
was reduced to 172 during 1964. Volunteer projects geperally required asbout
two mounths/year of of Whitecoat's time, During non-project ‘intervals the
volunteérs performed mission work as laboratory technicisns, ward sttendants,
building systems monitors, and adrinistrative assistants in such a manmer that
the Institute rglied upon thelr resources for continuity and perpetuarion of
functions. ' A

The Department of the Army offdcially set forth the speéific regulati;ns

for the conduct cf resear.:ch studles in subjeet volunteers with the publication
of AR 70-25 in 1962: Use of Volunteers 2s Subject of Research. Withdrawal
from amy particular projﬂec: and, if the individual so desires, from the ‘entire
program, is éha:am:eed upon 'req‘nesl:. Desi;:ed prpj Ects are re'v‘:l:ewed tucroughly
by the Commender end his staff and forwarded to the Coﬁ:i__:mfer, uLjSAMRDC. for
fipal approval as zppropriate. The requized involvement of high-level personnel
Insures the prorer coaduct of experi:ents_aéministe:ed to huran reseazrch test

subjects. :
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0f all agencies concerned aloct the velfare of Project Whitecoat
volunteers, it would be reasonable to azssume that the Seventh Day Adventist
Church would head the Jist, since the cvoervhelwing majority of Froject Vhite—

coat volunieers are members of the SDa Church. 8ince the initial avtiiude

.statement rendered by the Secretesry, General Conference of Seventh Pay Adventists,

the position of the SDA Church has remained in favor of Preoject Whitecoat and the

voluntary participation of Adventist inductees. Severalympers and items of

offictal correspondence have originated from various levels in the SDA hierarchy |
unequivecally supporting the research conducted at USSRIID. In light of the
Adventist doctrime that presexibes the strict memner in which the human body
shotl\ld be maintained, the absence of det;gatory correspondence from the SPA
Chu¥ch indicates that few complairnts have been forverded to.church officials.
Qccurrences such as those reported in some perilodiczls would certairly have

had a deleterious effect on the strength of Whitecoat vol‘unteers assigned to
USAMRIID if any credcnce were given those reports,

Sample Project Synopafs. ‘The procedures used to Iritiate and coptrel

the experiments involving human volunteers are crganized. and disseminated by
the Speretary, iiedica'i_ Divisiorn and ulitimately begnfaé the Standing Operaticg
Procedures which the Commander, USAERIID will administer throughout the course

of an experiment. The objective, scope, auticipated risk, and spetial ci‘:(_:um-

stances surrounding a prucject are prepsred by the.orizinating division and

vedical Division secretary and are collectively réferred to as the protocol of
the preoject. A master bleeding schedule is included-as a record of hematologicoal
fztz actumulated during the experiment since variations in bleod chemistry are

irrortant idn finel evgluations. The pretecol is reviewed and analyzed 2zt 2

cenfcrence attended by the Coiwoader, Svientivic idvisor, and Resezcch

Ciilefs to refine procedure and deter: ing the petenvial, foreseeable henciits

expested from the research. Cnoe a protacel as socepted by the confuerence
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members and tigned by the Commander, it is forwarded to higher headquarters are preparcd and reflect the names of parciaipating volunteers, a copy of the

or final approval. A comprehensive distribution list insures maximum vtiliza- protocol, ruhlicarions referenced, susmaries of findings by zll investigators,

ticn of research data and prompt implerentation of the findings by the tespfmsih]: narrative sumnaries pertaining to cach individual and copies of infermation

divisions. After the approved protoccl i- distributed, individual volinteers included 1- ihe WEAMRIID fanual Report. ALl project information 1s il™imetely

are sele.cted, notified and interv—.i.éwed. The multipurpost_a interview provides sumrarized by the Chief, Medical D:L‘vision. j.‘hg Secretary, Medical Division

!
(B
the volunteers with pertinent and required pro toeol information, obtains his 3 extracts descriptive project information frem the cover sheets and transcribes

' ) :_ E it into the permanent, continuing list of USAMRIID research projects involving
consent, completes the administration necessary for admission, and consolidateg P

: : . . = human velunteers.
health historical vecords for review, A final selection process based upon N . .
: : Sunmaries ané Source Documents. A list of all studies involving |

scrutiny of individual medical histories results in the ildentification of primary

human veluntaers conducted by the US Army Medical Rese;rch Institute of In-

and alternste test subjects. This information is provided the Adjutant. Once ks

4

-fectious Diseases (USAMRIID) and its anteccde-nts, USAMU and P.'RAMU is found at

the health y d by the interviewe they sre returned to th . ' . : .
e bealth records are screened by the in WETE, They & € Table 1. The individual medical records of all volunteer subjects who participated

£. T !
Ward Secretary for filing. .Mas ter laberatery.slips are prepared in duplicate R in these studles are on file at USAMRIID as are the records of the individual

for primary and alternate test subjects and forwarded to the Clinical Laboratory,, p,_'.ajeﬂs_ '

Pathology Division for record administration. An attempt has been made to identify all extra-mural contracts associate

On the day of admission, admission sheets are forwarded to Walter _R'e'ed with the USAMRIID program sizce its inception, Table 2. The par(:icipaticn of

Army Medical Center, Registrar Division. Telephonic notification cf each volunteers is indicated as kngwn.‘ Regulations governing routine retiremént znd

primary and alternate test subjéct Ls provided, as the WRAMC Registrar in - destruction of extra-pural contract records preclude a’definitive statement

exchange for the Registrar numbers pertaining to the test subjects. Registrar o this aspect. SR

. .. . idce h fentifi ' vinan
numbers are then forwarded to the Waxd Secretary. As the admission sheets are 411 publications in the open scientific literature relating ta b

. . ) voiunteer studies conducted by USAMRIID through 1972 have been listed, Table 3.
returned by WRAMC, they are incorporated into the patient Clinical Record
* ', L

. . . Since the Inception of this type of research 2fforts have been mzde to insure
folder asleng with the admissicn card, consent statement, and other pertinment -

- : that information of value to the general scientific community be published in
project data. ’

. eappropriste jourmals.

As the project is completed, narrative simmaries are prepzred, signed end R -
. prog . pLe ' P ot Vaccines studies developed or under study have been included in & separate

returned, along with the project charts, to the Medical Division Secretary 15at. mable &
- s =-&bd .

vho trans t-:s & copy of t‘}':'e ::wer snee't to the Medical Records Librazy, Source materials relating to each of the summaries described abcve are on

. .exe filed % ' :
Registrar D:!:?-.Lsicn, WRAMC. Project cherts, when completed,. are filed in a £1le at USARIID, Fort Detrick, Marviamd.

records area, . Mzster folders containing all project informatiocp, ' E-11

K-10




188

- ADDENDUM

Human Volunteer Recruiting Since Tdrmination of the White Coat Program
Since the epd of the draft in 1973, 'no White Coat Volu_nteera have been
recru.il:ed. Under the original provisions of the volunte_er Army recruiting
regulations conscientiocus objectors could not enlist in the US Army, thus
making it impossible for Seventh Day Adventist/conscientious objectors to

participate in the White Coat Program.

In 1975 the provis;f.ons of AR 601-210 were changed to permit persons to

enli:st as Medical Research Volunteer Subject (MRVS). This program im-

plemented by US Army Recruiting command produced six enlistees in 1975.
During 1976 this p:ogra.m and direct rectuitment among 91B Medical Advanced

' Individual Training Students at Fort Sam Houston, Texas attracted 76 persons

for the MRVS program. TIwo additicnal volunteers have elected this program

during January and February 1977.
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ANNEX K

TABLE 1

U. §. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS DISEASES

RESEARCH PROJECTS INVOLVING VOLUNTEERS 195k-1976
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~— - i NUMBER OF
YEAR AND ' VOLUNTEERS  HOSP
FRGJ. WO, TITLE .o . (NON-SDA)  DAYS
1961 (Continued)
61-6 Evaluation ot‘ Attenuated VEE Virus Vaccine (TC-80) - 8 13
" {was 61-a) .
*61-7 Resplratory Virulence of Aged Aerosols of Pasteurella 'bulm:ensis, ScHU-S‘& i 15
(wan 61-1  for Man (30~m1n) (61-'1'1.-1!462)
61-8 Evaluation oi‘ Attenuateﬂ VEE virus \'accine (TC—BO) : 6
‘. R ) (5)
1 1962 "
62~1A - - Evaluntion or Attenuat.ed VEE Tirus Vaccine ('I‘C-BO) ( 8)
62-1 Resplratory Virulence of Aged Aerosols of Pesbeurelle tularensis, SCHU-34, -
for Men (60-min). (51-TE-3.519) . 8 20
62-2 Respiratory’ Virulence oi‘ Aged., AProsols of Pasteurella tularensis, SCHU-SII . . 8 1
. for Man (180-min) (61—TF-1519) .
62-3 Asnensment B Respiratory’ T.fﬂmupi:mtiori with Iiving Tularemie Veceine (LVS) 20 LT
Against Chellenge with Pasteurells tuwlerensis, SCHU-Sh :
+ 62uh Evaluation of Attem\ated VEE Virus Vaceine (TC 81) - (N
Gow5 Evaluation of Atts-nuated VE’E V:lru.s Vaceine ('I‘C-Bl) {13)
LIS Respiratory Virulence ‘of Aged Aerosols of Pa.nteurella tularensis, 'BCHU-8Y4, 8 15
for Man (120-min) (62-TE-156k)
62-8 . Evaluation of Relmmunization with Attenua.ted VEE Virus Vaccine (Tc-&l) (W)
62-9 Bstimation of“ l[umdn '[Imuugizihg Dose of At*enueted VEE Virus Veccine 6
(vas 9B} (rc-81, 107 10' .
o =T
\, 'l oo ”‘J‘ R
Tk-1-3
N -
. NUMBER OFF
* YEAR AND VOLUNTEERS = BOBP
© PROJ. NO. TITLE . (NON~SDA)  DAYS
1962 (Continued}
. 62-10 livaluationof Interference of Response to Attenuated VEE Virue Vaceine {70-51) .36
by Yellow Fever Vaccine (17-D}
1963 . w .
63-1 - Respiratory Virulence of Aged Aeroaols of Pasteurella tula.rensis SCHU-8Y4, for [} 14
T Man (lBO—miﬁ) (62-’I‘E-1629) ;
63-1h, Evsluation of Attenuated VEE Vaccine ('I‘C-93)' ND—h {13)
63-2 , Fvaluation o.? Attenuated Tularemis Veccine (TLvsS), NDBR-101, Lot 2 ‘17
63-21 Evaluation of Atbenuated Tularemla Vaccine (LVS), NDBR-101, Lots 1-4, & : (32)
63-3 Eveluation o% Metsbolic Chenges in Immunized and Nonimmunized Man Exposed to 20 i
en Infectiohs Dose of Pasteurells tulerensis, SCHU-8h (62-TC-168L)
63-4 Respiratory Virulence of Aged Aeromols of Pasteurells tularensis, SCRU-Sh, for 8 18
Man (120-min} (Ge.TE_l'le) )
E63'--5 Evaluation of Attenusted Tularemia Vaccine (Lvs), NDBR-101, Lot 1 { 8)
63-6 Eveluation of l-year Storage Stability of Tularemis Vaccine (IVS), 20 21
s NDBR-101, Dots 2 end 4
63-7 Evaluationrof Attenueted VEE Virus Vecelne NDBR-102, Lot b ( g{)
. S :
63-8 Det ermination of Human 11)50 of Attenuated VEE Virus Vaceine (TC~93) FD-k from L2

CONVL
LEAVE

G
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A

'

ansanen

" YEAR AND
PROJ. HO.

YRAR AND ! .
‘PROJ No. i TITLE
1963 (Continued) ! ' .
63-9 Evaluntion céf Attenuated Tularemie Vaceine (LV8), NDBR 101-2
63-10° Evelustion 6f Susceptibility of Volunteers Previously Infected with Tularemis
(Reapiratory) to Reinfection by Aerosolized Pesteurella tulerensis
63-11 Eva.luu.tion o{‘ Attenuated Tularemin. Vacecin (LVS), WDBR-101, Lot 3
1064
“Gh-1 ’ Evaluation-of'Metabolic Chenges in Noimal Humens with Hyperthermia Induced to
Mimic the First Dey of Fever in Acute Tularemi_a
6l -Eviluation of Attenuated Tularemia Veceine (LVS), NDBR-101, Lot &
, Bh-2n ‘Eveluation of Attenunted VEE Virvs Vaceine (TC-83), Lot 3-2
B3 Classified Project
o Bl-h Clarsified Project )
, G5 Classified Project : . »
64-5 Evaluation of Intermittent and Continuous Tetracycllne Prophylaxis in
. Respiratory Tuleremin, SCHU*S‘I
- BT BEvaluation of Attenueted 'J.‘ularemia Vaceine (LVS), NI)BR—lOl Iot 6
64-8 Evaluation of Metabolic Cha.nges ih Normal Humens with Fever Induced by
. Bacteda:l Endotoxin .
e.ﬁ'!fi.g Bvniualion of Pm-aonnel Exposed. to a Patient with BOliViJ)."l Hemorrhogic Pever

K-1-5

HUMBER OF
VOLUNTEERS
(HON-SDA)

(11)

(11)

{1:)

TITLE

:@ {Continued)

. Bl-10

6h-11

6i-12
64-13
6h-14
615

616
Bh-17

6k-18
1965
652

Evaluation of Metabolic Changes in Humans during Induced § Fever {63-TE-1823)
Evaluation of Metabolic Changes in Humans during Antibioctic Therepy

Evaluation of Intermittent Therapy and a 28-Day Prophylactic Course of
Tetracycl:ine in Respiratory Tuleremia

Evaluation of Attepuated Tularemia Vaceine (LVS), NDBR-101, Lot 1
Evaluation of Metabolie Changes .in Noﬁimmuni‘:ed Man Exposed to an Infectious

Dose of Pasteurelias Lularensis vhile on an Animel Protein (as opposed to a
vegetable proteilﬂ Diet

Evalustion of Two Courses of Tetracycline Therapy and & 1lli-Day Course of
Tetracycline Prophylaxis in Respiratory Tularemis

|
Eva.luat:lon of Metabolie Changes in Humans dwring Induced Sandfly Fever

Respiratory Virulence of Aged Aerosols of Pasteurella tularensis, SCHU-8h,
for Man (180-min) (64-rE-1907)

Evaluatior of A’c‘tenuat’ed Tularemia Veceine (L¥s), NDBR-101, Lot 2

Respirabory Virulence oi‘ Aged Aerosols of Pasteurella tularensis, SCHU-Sh,
for Men {180-min) (64-TE-1907)

Evaluation of Clinical and Serological Responsea of Volu.nteers to Phese I
Q Fc.ver Vaceine

Lvalua,t:lon of Clinical and Serologicel Responses of Volunteers to Phase I

Q@ Yever .Vaccine . .

_X-1-6

NUMBER OF
VOLUNTEFRS
{Now-8DA)

2l

{7)

( 3)

HO&P
DAYS

23

30

HOBP
DAYS

i}-]
27
L3,

3k
16

i7

CONYVT
LEAVE

12

13

1k

13

CONVL
LEAVE

19
13
12

13

16
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S61




. YEAR AND
FROT. NO,

{ NUMBER OF
VOLUNTEERS HOSP CONVL

“ 1965 (Continued)

65-4
65-5
B5-6
G-
" 65-8
65-9
£5-10

5-11
65-12

i

65-13
65-134
) 65~14

“r

65-15

TITLE (HON-SDA) DAYS  LEAVE
E\[ali;.étfion of Attenuated Tularemia Vaceine (LVS), NDBR-101, lot 3 (.71}
Eveluation of Tetracycline Therapy and Prophylaxis in ﬁespiratory Tuleremia 22 36 ‘ 3k
Fviluation of individ'ua.lé& Following Accidental Respiratory Exposuré to SEB (15)’
Eveluatlonof Attenuated Tularemia Veccine (LVS), NDBR-101, Tob A (12)
Evaluation of Attenuated Tularemia Vaccine (LVS), NDBR-101, Lots 2 and 4 ' 20
Evalugtion of Attepuatea VEE, Virus Vaceine (TC-83/3-2L3) (19)
"Evaluation of Metsbolic Chu.nges in Humens during Graded Reduction of Dietary B 33 15
Intake or during Low Dose Cortisol Administration
' Gvalustion of ‘;l.‘etra.cycline Therapy in Respiratory 'I‘ularemis, Due to SCHU~85 Strain ) 8 3 i5 5
Evaluetion of Clinical and Serological Responaea of Volunteers to Phase I and . 16 <
Phase 1I Q Fever Vaceine i
Evaluation of 3-_year Storage S‘La‘bility of Tularemia Vaccine (Lvs), NDBR-'LG.L 1l 27 1k
Lots 2 fmd h . L
Eveluetion of Metu.‘bolic Changes in Immunized Subjects Exposed to Infectlous - 8 ‘ -B!l 15 '

Doses of Pasteurella tulerensis

Viremia detarminations in Hucans Vaccineted with the Recommended Immunizing 3
Dose of‘ VEE Vifus Vaccine, Iive, Attenuated (TC-83/3-2) :

Classified Project, T . (7]

K-1-7

YEAR AND |

_PROJ. NO.

65416 .

65-17
65-18

3

1966
6671
66-2
66-3
6621
86-5
66-6
66-7
668
66-9 -
T 66-10
,66-11
B6-11A

* NUMBER OF

’ VOLUNTEERS HOSP C-’.‘-NV'j;
TITLE . ' {NON-SDA) DAYS  LFPAVE
1965 (Continued) : ‘ : ' ;
PEvaluetion end Comparison of Efficacy of Phase T and Phase II I{enzerling Strain 18 28 1
Q Fever Vucc:lnes hgainst Chellenge with the AD Strain (Phese IT) Q Fever (65-TE-2033)
Classified Projec.t ()
Classiried éroject - . a0
Evalua,tion. of .Tetracyeline Prophylexis and Therapy of Respiratery Tularemia in 16 35 1
Volunteérs
Classified Project . 19 3
- : : 2 2
ied’ Project . ' 3
Class.iiied rojec v . o .
' 2 2 ]
Classified Project . ' -3
Clussified Project : 2 2
Classified Project i e 3
Classified Project o 3 y
Clessified Project Y 5
Claspified Project : ’ } 5
Classified Project 4 5
Clagsified Project i ' 3 L
Classifled Project k ]
: . L |3

66-12

Classiried Project
k-1-8




YEAR AKD
PROJ, NO.

TITLE

.1966 (Continued)

. 66-13

b

(

£-1-10

NUMBER OF
VOLUNTEERE HOSP
(NON-SDA)  DAYS

Evaluation of Effectzs of Respiratory Tuleremis on Tasgk Performance !
of Velunteer
(BEID-2) nnd Tetracycline Therapy of Respiratory Tularemie inm Volunteers e .,18 29
66234 A
I?;gfg;ggggg)or Clinical Effects of Attenuated VEE Virws Vaccine in Volunteers o g
66-1! Tnvessd, : :
"l!A T?;gfg;)ggggg)of Clinical Effects of Attenuated VEE Virus Vaceine in Volunteers 20 13
66-15 ton N )
’ Deternination of the Effect of Dlet Upon Nomsl Periodieity of Whole Blaod Anino 6 8
66-16 Classiried Project
i 4 : 10, 5
65;—17 Classified Project a )
66-14 Classified Project
. o 10 k
1967
-1 + Taul T'er
67-1 Evaluation by Tauk I'erformance of Respiratory Tuleremis in Man (BEID~3) 10 23
6’(*’? Stud}é'Aof Whole Bloed Amino Acids -in Formel Aduit Male Subjects
28 6 6
2¢ - ) , 2k
. 2 - & 22
10, 10
K-1-9
i o o e a .
T . FUMBER CF
YEAR AND VOLUNTEERS HOSP
PROJ. HO. TITLE (NON-SDA)  DAYS
1967 (Continued) §
67-3. Preliminexy: Evaluation- of Plague Vaccine, Live, Attenusted {Strain EV-T6-WR,
- Freecve-Dried) Lot T) o : ’
(14) 5 xj103 £ 13
(18) 5 x10% 8 10
(1c) 5 X103 ) i 6 o
{1p) 5 x 10 . é 4
{1E) G X 10'6? ‘ 3 9
-(2a) 9 X 307 o 5 ’ é 10 5
(28) 5 X 10" "Reimmunization of 5 X 10” and 5.X 10 10 8
67} Eveluation of Metabolic -and Biochemical Reeponses to Immumnizetion with 17-D Strain 10 15
Yellow Faver : . .
. 6’%—5 Eveluation of Metabolic and Biochemical Responses to Immunicabtion with 17-D Strain 12 15
Yellow Fever: .
67-6 Acceptability Study of Eastein Equine Fncephelitis (EEE) Vaceine, Tinsue Culture (6,
origin, Lot 1-1966 ]
1968 o
68-1 Fvaluation of Metabolie: and Biochemical Responses to Immunization with 17-D Strain 12
Yellow- Fever o ) . :
68-2 Eveluation of Metabolie, Biochemical end Serological Responses to EER Vaccine 20 GroupI 17
Tnactivated, Tissue Culture Origin, Lot 1-1966 GroupIl 15
£6-3 Evaluation of Behaviorsl, Metabolic and Seroiogical Reapenses to Infection with 20 ¢roupl 17
Sandfly Fever Virus, Sicilian Strain (Task Performance BEID-b and 5) GrouplI 18
68-4 .F.Wa]:uatidn of 5~Ye1;r Storage Stability of Tularemia Vaccine, Live, Attenueted, 20 21
WDBR-101, Lot 4, Part T: Immunization. Fert IT: Aerosol Chellenge
68-5 Eveluation of Reapor;se “to Immunization with'17-D Strain Yellow Tever LU 16
68-.6 Evaluation of ‘Circadian Varistion in Tyrosine Metabolism in the Human 13 1e

CONVL
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(

YEAR AND NUMBER OF
 BRGI. Ho. TITLE }(fOLUNTEEl;s HOSP
P - NON-SDA DAYS
258 (Continued)
68-7 Comparison of Blood L
' evels end Urinary Excreti
. _ Generie Prﬂpar&tion of, Chlorampheni:gl on of Chloromycetin and & 22 5
~68-8 “Evaluation $¢ C
(TC—53/3-2L6) 1inical and Biochemica.l Reaponses to Attenuated VEE Veccine 20 20
00« * . . v P .
68-9 Evalua('ion o Response f Volimteces 7 . :
2 sponse of Volunt . -
- Iot, 16CV-01.00 (L—Av(-'()‘ un eers 1_'.0 Adenovirus Vacdine, .Live, Oral, Type 7, 24 28
1969 Ea R P 1Y T
69~-1 Evalubtion~bf oL '
It nicnl and Biochemic
o (0-83/3-219) - g o oL Responses to Attenugted VEE Virus Vaceive 2k 19
"69-2 Acee .
- optebility St L .
) 5 y udy of WEE Veccine, Inactivated, Tissue Culture Origin, Lot 1-196T ( 6)
(62-3 Evaluati . WE 5 . .
6/ on of .WEE Vacecine, Iﬂaetivated, Tissue Culture Origin, Lot 1-1967 19 13
9- L valu t
" ation of WEE Vacr.ine In\activated Tissue Culture Origjn, Lot 1 1967 6
69- \ e
E.'aluat?.‘ou of VEE Immune Globulin \Hu,nen) in Volunteers 0
+ 69-6 Ivaluation of G
ombined EEE (Lot 11966 -
— Incctivated, Ttssue Culture Or:lgj_ig ) and-WEE (Lot 1-1957) Vaceines, 20 12
69-1 Evaluntion of Fa i
ctors Aﬂ‘ecting Serum and Plesma to be
Uged in Qusntit
Ele“mph"re“c Studies of Lipoproteins and Glyeoproteins Qu avive 16
60-8 Evalua.’gion
rjf Hu.man Eesponse to Simultancous Admi
(NDBR-IOZ) and Conbined, 5 nistration of Live VEE Vaceine 20 12
69-9 . Tnactivated ZED (Lot 1-1966) and WEE (Lot 1-1967) Vaceines
- Acceptabil ity Study of Rift Val . ‘
\ Culture Origin, NDBR-103, Lot éey Fever Vacolne, F°m"”““1““°ti”ated Tissue { 3)
n.-' [N . . o
K-1-11
i : S i L v
‘ NUMBER OF
YEAR AND E VOLUNYEERS HOSP
BROJ. WO. F TITLE (NON-SDA}  DAYS
‘1969 (COﬂtl‘l‘l\le) i
69-10 Eva]uation of lluman Response to Rift Valley Fever Vaccine, Formalin—Inactiva.ted 20 9
v Tisgue Culture Origln, NDBR-103, Lot 3 .
4970
T0-1 Evaluntion of Influence of Sandtly Fever on Work Performance (BEID-6), Muscular 10 18
g Function.and Belected Laboratory Measurements
T0-2 gelected Clinical Laboratory Messurements in Humens Infected with Sandily Fever 8 12
) Virus - -
70-3 Eveluation of Lipid-Vifamin Changes During Sendfly Fever Infectlion 5 . 8
TO=h Accepta‘bilﬂ.y‘ Study of Chikurigunys Vaccine, Inactivatedj Dried, Tissue Culture { 6)
Origin, Lot E-20
T70-5 Evaluation of Chikungunye Vaceine, Inactiva.ted Dried, Tissue Culture Origin, 20 1L
Lot E-EO .
10-6 Evaluation of the Serologicael Response in Volunteers to the Administration of 16
- Combined Hastern and Western Equine Encephalitis Vaccine
T0-T7 Evalugtion of the Serclogical Responses of Volunteers to the Administration of 29
Plogue’ Veccine U.S.P. {E Medium)
Tb-B Multiple 'I‘ask Performances in Humans Infected with Sandfly Fever Virus and 1k 19
Administered Symptometic Treatment BEID-T
1971 .
='{J.-—l Evaluation of Lipid Metebolism during Sandfly Fever Infection 5 20

K(' “2

CONVL
LEAVE

12

GORVL
LEAVE

16
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YEAR ANL . . NUMDER OF
PROJ. XO. - QITLE i k i YOLUNTEERS HG CORYL
. . . (Now-spA)  DAYS  LEavE

1971 {Continued) oo '
- 4 '
T1-2 .Evaluation of Volunteers of Adenovirus Vaceine, Iive, Ofa.l, Type 21, Lot 1605X-01201 15 3k L
. X . . . ! } ) *
T1-3 Eva%uation of Humen Metebolic Responses to the 17-D Strain of Yelloh;‘Fever Va.ccinel 1k 14
ik Acdeptability Study of Eastern Equl L ed '
d ne &
‘ e aon gy Bauay of q ne neephalitis Vaceine, Inactivated,“ Dried, , ( 4) - -
71—5 .. Evululation 6£“ 'Eaétern E 1a Ve .
.Equine Encephaiiti ¥
. o e e 39 e Veccine, I:}act:f.vateﬁ, Tissne Cilture 16 - .
" 1972 ' ' N
72-1 Infectivity of Funah Plagne Presumed o Contain Sandfly Fever Virus Lo 1
. . : K io 9
T2-2 Chemicel Analysis of Blood and Urire Collected Under Standard COnditiohs 21
g '“ - T ) i 3
T2-3 Medien Infretive Titer of Sandfly Fever Virus in & Pool of Human Plasma ) 20 g
. , o 9
Tem Assoclated Administration Lo Vi
isgocie 1 Yolunteers of Venezuelan E
Vacelrné, ivé, Attenuated add Yellow Fever Vaceine, ITE;i.gzrﬂxsephali?is * - -
T2~5 Responses of Host Carbohydrate Metabolism During Sa.ndfly Fever e
. ) 1 . I 31
1913 . . ) o
73-1 - Proyhyluxi's of Sandfiy Fever B
197h - S C * e
ﬁf_‘l\h‘
1975 ‘ : -
f.’i-—‘l Acceptability St:u.cl of Western Equine I Y ' : :
iy rn Equine Encepha.lmg‘yelitis Virus Vaceine, Inactivated, ( 6)

Dried, MNLBR 106, Lot 1

K-1)23

‘ NUMBER OF

YEAR AND ‘ ) VOLUNTEERS HOSP - CONVL
()I_Oﬂ -5SDh) DAYS LEAVE

PROJ. NO. TITLE

1975 (Continued) . . .
75-2 . " Evaluation in Volunteers of the Active-Rosette-Forming Lymphocyte Test az an Assey ( 9)
) . for Previous  Immunization to Tuleremia . .

Persistence of \fenezuelem Equine Enc‘ephs.litis Antibodies Following ”Vacc.ina.tion i - -

75-3
with the Live, Attenuated, TC-83/3-2 VEE Vaccine Former SDAs
L 5=lw, Tuberculin Skin Test Antigen in Man end its Effect on the Active—Roseti:—Forming { 9)
’ _ Lymphocyte Test . i
1976 .
16-1 Proposed Clinical Eveluetion of Rocky Mountain Spotted Fever Vaccine, Formalin- 12
Inactivafed 86 Strain, Chick Ewbryo Cell Origin, Lot 1 '
76-2 Acceptability-Study of Venezuelan Equine Encephalomyelitis ‘Ia.ccine;" (&)
Indetivated, Dried, MNLBR 109, Lot Wo. C-Bl-1 . .
. . - . s
76-3 Rejuvenstion and Pyeservation of P. Vivex (Chesson Strain) end Assessment of (1) 22 20
Blood Schizontocidal Activity of Mefloguine HCL (WR 142,k90)
T6-b Tmmmization of At Risk USAMRDC (Fort Detrick) Leboratory Workers with Monovalent 169 - -
Tnfluenza A/Swine (A‘/New Jersey/8/76) Virus Vaceine
- 76-5 Reactogenicity and Antigenicity of Influenza Virus Veceines: Bivelent A/Victoris/T5
end Afllew Jersey/76 and Monovalent B/Hong Kong/T2 17h - -
16-6. Reactogenicity of Western Eq_;v.ine Pncephalomyelitis Vaccine, Inectivated, Dried [ - -

) Iot 2197k '

. K-1-14



ANNEX K'

TABLE 2

t

EXTRA~MURAL, MEDICAT, RESEARCH CONTRACTS

'

U.S, ‘Avtiy Medical Research Inmstitute

0f. Infectious Discases

Ft. Detrick, MD

DA-18064-404~CHL
- u

DA-49-007-MD75L "
: W

DA-49-193-MD-2867
W)

DA-49-193-MD-2125

-

DADA17-70-C~0107
DA-49-193-MD-2398

DA-49-193-MD-2428

DA-49-193-MD-2528
v . .

DA-49-193-MD-2533

DADA17-68~C~8060

DA-49-193-MD-2534

*ohio State Univ.

)

Univ 'of Maryland

National Drug Co.

J?hns Hopkins U,
Cgaf Pfizer & Co.
Tufts University
‘MIT

No;nheastern

MIT

Early diagnosis of igfec%ioue disenses

- Studies of Rift Valley fever, related

viruses and tularemia

Pathogenesis, detection, prevention and

. treatment of infectious diseases of

military importance

Establish and perform a research program
on & series of biologicals

Development of special biological products
Investigation of immunological aspects of
group B arboviruses

Preparation and evalvation of staphylococ-
cel enterotoxoids

Biochemical studies on bacteria and on
latent agents

Studies of biologically active agents

Effect of diet on the relative levels of
prote’n aynthesis in various tissues
t

s

Jan
Dee

Jul
Dec

Jan
Hov
Jul
Jun

Jul

55-
58

60 -
70

70 -

Currenc

Feb
May

May
Apr

Fov
Oct

Jan
Jan

Jan'

Feb

Feb
Jan

. " §
*While specific contract documentation coulﬁ not be found, it appears from review of assoclatel correspon-
g

dence that a contract did exlet a

. at Appendix 1,

t least a

/

\ K-2-1 . ' )

early as 1935 with Ohio State University. Additional detalls

63 -
74

63 -~
67

63 -
67

64 -
67
[
72

64 -
66

F0e

S0g




DA~9=~193-MD-2553

DA=49-193-MD-256C
DA-49-193-MD~25G7

" DA-49-193-MD-2588
R

DA-49-193-MD-2829 -

DA-49-193-MD-2823

DA-49-193-MD-2882

DA-49~193-HD-258¢

'

DA-49-193-ND-2597

DA-49-193-MD-2598

FLEN

DA~49-193-MD~2599

DA-49-193-¥D~260%

DA-49-193~MD- 2630

Brandels Univ

MIT

U. Louisville
3]

" IIT Research Inst.

qudia-Corp,
u. ctncinnat{4
U.vof faQnessee
Wiséf; Insp.

Harvard School of
Medicine

Georgetown Univ

Johns Hopkins Univ
Hood College

IIT Research Inst.

Viral and bacterial induced alterationa of
cellular and enzymfc components during the
early phases of infection

Infectlon and nutrition: mechanisms of inter-

action

Behavioral effects of infectious disenses
‘Resenrch in aerosol immunization

Virus detection by fluorescence polarization

'

Host parasite interactions in experimental
gystems Lot

Metabolic changes in animals following
specific bacterial infection

Influence of deuterium oxide on biological
systems -

Separation and characterization of antigens

of Rickettsia tsutsugamushi

The metabolic. effects of fever and infection

Studies of cellular defense against infection

The structure of bacterial cell valls as
affected by antibiotics

Susceptib}llty to infection+in irradiated
animals

DA~49-193-MD-2670
DA-49-193-1D~2674
DA-49-193-MD-2679

114-49-193-MD~2694

DA-49-193-MD~2724
DADA-17-67-¢-7073
DADAI;—57—c—j{oz
DADA17-68-C-8073
DADA!7467~C-7145 )

DADA17-68-C-8079

DADA17-68-G-B125
DADA17-67-C-7109

DADALT~68-C~8131

Loma Linda Univ

Wadsworth Vet, Hosp
Los Angeles, Calif

Collaborativé Res.

Inc
Rutgers Univ

" U. of Tennessea,
Univ of Michigan
Univ, california .

Uniy, Vermont

IIT Research Inst,

qﬁﬁs.rrfizer.lnc

Univ, Florida

EG&E Inc -

Science Spectrum

Fah 64 -
Jam 67

Jun 64 ~
Jun 70

ar 64 -
Joan 72

Jun 64 -
Jul 67

Oet 65 ~
Sap 7

Dot 63 -
ey 63

s
£y

Wl 6]
H

12

=
—

Junm &5 -
Mayv 66 %

Aug &4 -
Aug 66 7

Jul 64 -
Jul 67
Jul 64 ~
Jun 67

Jun 64 -~
May 65

Jul 64 -
Oct 67

Virus~host relationships in gﬁotobiotes

. - . .
Rapid diegnosis of bacteremia

Studies of inhibition of viral multd-
plication "

Blochemical changes in avian tinsués
. during the biloenergeties of infection

and the incubation perlod of disease

Studies on intraceilular bacterial
parasites

Management of animal cell cultures. for
fermentor production of virus vaccines

-Mode of action of staphylococcal entero-
toxin 8

Research in fmuunization with soluble
Viral antigens

Large.scale production and evaluation of
gtaphylococcal enterotogoid B

Pathology of experimental enterdtoxemis

Repid identification of microorganiams

+ uging light- scattering techniques

K-2-3

Sep 64 ~
Aug 65

Oct 64 ~-
Sep 66

Jan 65 -
Sep 69

Jan 65 -
Current

Apr 65 -
Mar 69

Jan 67 -
Aug 69

May 67 -
Nav &7

Jan 68 ~
Jul 72

Aug 67 ~
Jul 69

Feb 68 -~
Feb 70

Sep 68 -
May 71
Apr 67 -
Apr 58

Apr 68 -
Qet 71

90¢g

L0g




_DADA17-68-C-B080

.* DADA17572-G-2151

-DADA17-73-C-3098

P

&

l’rojscl. Order 4604

R H
" DADA17-72-C-2161
1 DAMD17 - 74-C=4079

- ~DAMDIZ-74-C-4095

v
3

1y DADAL7-73-¢-3090

i DAMD17 - 74~C-4007

DAMD17-74-C~4012

R U FAR TR

’ DAND[7-74-C-4112

N vy

o3 wes

nAMn17;74-q§6025

DAMD17-74-C~4047

DAMD-17~74-C-4057

DAMD17-75-C-5041

Ohio State Univ

e

+W. Va, Univ Med

ctr

*. tale ‘Univ.

Early diagnosls of infections diseases
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VACCINE RESFARCH STATUS. T ACCINT

- TEARS -
Anthrax 1959-1968 Development completed
Venezuelan equine encepahlomyelitis  1260-1974 Develcopment completead
fularemia 1960-—19637 Development completed
Plague 1965-1974 Development completed
Q fever }960-1974 Development completed
Rocky Mountain spotted fever 1972-1974 7 Final development
C"hikungunya 196.9-1974 Final development
Rift Valley fever 1963-1974 Final development _
Western equine encephalitis 1968-1974% Intermediate development
Eastern equine encephalitis 19671974 Intermediate developmeat
Staphylococcal enterotoxin B 1964-1974 Intemeéiate toxoid
California encephalitis . 1969-1974 Early development
St. Louis encephalitis 1969-1974 . Early deveiopment
D'Nqng-m'yéng 1‘969-1974 Early development
Mayaro 1970-1974 Early deve_lopnent
€indbis 1971-1874 Early developmant
Lan-gat 197:-1974 Early development
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Appendix T to Annex K

CHRONG..OGICAI. SUMMARY CF TUE U.E. AREY CHEMICAL CORPS -

OHIO S'IATE CONTRACT VOLUNTZZR ST:U'DI‘.:'.S

1. Significa'lt oppos;.t:ion existed to the extrapolation of data from
animals to man and it was deemed necessary to obtain data by direct
challenge of wman. Therefore, by 31 July 1952, the Chemical Corps
had issued the directive CMI.RE-B-Z 729.3, subject: “Use of Human
Subjects in Hazardous Tests."’

2. The fi..st formal action regarding microbial
vag 26 March 1853.

challenge of volunteers

3. Aplan, appurently prepared as of 3 October 1953, ior the respiratory
challenge of man with Framcisella (Pesteurella) tularensis was forwarded
. to the Secretary c.f the Army on 21 Jam_ary 1954 and approved by him 30
March-1954. .

‘4. Contract ne"otiatlons vere then initiated and culminated on 21
January 1955 in'a signed contract (DA-18~064-CML-2655) with the Chio

Samuel Sg.e’aw as the respnnsible

“State Reseafch I‘ounda..ion a-xd }:rr
.“‘physician. s

—h

5. On 31 January 1955, ;D:..A. G ‘&eéum;v‘was appointed Project Officer
by the Ass't Secretary of the Am}. ;
‘6. -Based on evidence. . from re,p‘irotury challenges of monkeys and guinea
wpigs, -the planned respiratory exposire of volunteers was reassessed

_#nd it vas elected to perform aerosol chazllenges only 1f the results
f!:om._intrademal inoculation were mot pro‘ubitiwa. A revised plan apd
cont¥act’ entitled "?1au for Assessment of an Agent" was semt to the
Secretary of the Armj on 1 April 1935 and approved by him 24 June 1955.

"7.: .Lntrademal testd ng was completed .m...:.nuury 19857. -

..~ 'i‘g :e.e:compl shuuhe resoiratozy Phase’ of the contract, it was ne;essar;-*
bosed o5, joint agreement bet ween TH60 and the Chief Chemical Officer,
' datéd 21 L:e‘bruarv 193 > appo:.nt new; contrast officer; oa 27
Sep:ember 1957} coL’ T' D. T:Lge“tt vas qe.;i"nated l’roject Offdcer da

-relief of Dr. We*ulr. s . S e e

ot £ e et

“:} - _|f'- _’ r ~ - fl
9...The results of .he i:;tra»utaneou.; a"d yespiratsry.challenges were
reported in tke open literature im, 1561 and 1962... Six publications
resulted and a copy of eacu -s attachr_a (3=. te'n.es 1-6).
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I The irequency with which Pasteurclla
L c E tularensis infects hunters of rabbits and
== . 2 laboratory workers® studyiny this microor-

desiratle. However, the protective value of
available nonviable vaccines is not certain:
Studies on this point have been conducted
by Fashay et al* and Kadull et al®

intended for protection of humeons is 10
challenge volunteers, both vaccinated and
nonvaccinated, with 2 reproducible known
infective dose of the disease-producing
agent, A :.tudy in a small vaccinated group
challenged by 2 known infective dose_can
provide more specific information in a
shorter time than by assemblitg 2 much

- e
P
L]
o
’ 1
v
.
.
.-
. .
LY TR AR A R

Tularemia Vaccine
Study

"y

P

I Intracutan'az: Clmlkngc

pcrson; are “exposed” accxdentallv in. \nry-»
ing degree or not at all.

Pa.steurella tularensis offers- certein ad-
vantagﬁ in such a critical study czrptoymg
humezn challenge with viable: microorzanisms,
* A broad-base of ‘prelimitiary experience is
promded by zccumulaied data and l.tcra’urc
ofy éxperimental aaimal 2iid " aceidental hu-
- man infections. The specific detailed studies
in morkeys performed-in these laboratories

below are ‘the sub;e"t of a s;pa'ate report?
" The highty infections nature of P fularensis
“and the excellent thcraocutxc effect of strep-
tomycin in terminating infection is ideal for
study of c:\pcnmcntal mn.-ctlon m \'olun-
teers. corra e

“The purpose of this study was to c'qri-szare
the response of noivaccinated and vaccinated
men challenged with 2 carefully controlied
known small nuwher of P. tularensis or-
ganisms, administersd intracutaneousiy.

. SUMUEL SASLAV, 31.D., PED. - §
-« BENRV 7. EIGEZSHACE, F5.D.

" ... EENRY E. WILSON,MD.
"2 JORX Ar PRIOR, 3D,

S N

SALLY CARHART, 31S.

- .. coLusts, omo

B

Materials and Metheds

_ ) Velurtears were inmates of the Chio State Pesi-

. . tentiary, 21 to 35 years Of age] Those sccepsed
’ - 3 for the project were e uired to pass_a rigid

Submitted for publication Xfay 28, 1960.
From the Departmar of Molivine, College of
. © Malicine, Qivin Stats Lmurmv Colussbus, This
t, study was supported uadee contract with the U.S.
‘:‘ Avmy Cald, Fore Demick, Frodevick, Md

Y . ——

ganism makes vaccinatior oi these persons -

The ideal method of evaluating a vaccine -

larger number in a study in which vaccinated -

- preliminary to the human s‘udxes-desmbcd'

- 4

Reprinted from iz drehives of Interval Modicive

) Muyp 1961, al. 107, pp, T02-T1F i
Copyright 1901, by (lmerican Medical | Lssaciation

i

II Respiratory Challenge

. “Previous studies from thesé laboratories
_piratory challenge with P, tularensis of .

demonstrated that man can readily be in-

7. fected by . intracutaneouy inoculation with:
-app.rommatclv 10 Pasteurelia tularensis oF-
- gantsms {SCHU 54 <tram) 1 Prior vaccina-.

tion. with' killed Fosha.y vaccine ‘did not
prevent local lesions, but did reduce the.in-
cidence of systemic manifestations of infec-
tion.” Review of accidental laboratory iniec-
tion indicates that the r:~p-r‘.tory route may
. -serve as a portaj of gntry.® Experimental res-
R > piratory infections can easily be induced in

% both véccinated and nonvaccinated-monkeys;’

¢ and responseto themapy is gred.® This pres-
Ck Submitted for publication”Augz. % 1960,

“& " From the Department of Medicine, Collegs of
% Medicine, Qlio State University, Colfimbus, Ohio.
This study was suppartel under Centract with
the U.S, .:\rm} CmlC, Fort Detrick, rrv:ucncL.
Ma

) .

o

"learémia Vaccine
... .. Study

sy

VAR

SAMUEL SASLAW, M.D., £5.D.
HENRY T. EIGELSBACH, P2.D.
JORN A. FRIOR, M.D.

HENRY E. WILSON, JLD.
AND .
SALLY CARHART, 35
COLUMBLS, oHI0

ent report degcribes the response to res-

nonvaccinated voluateers and-of . voluntcers
who reccwcd cither kxlicd w.cune or a. 'nablc::,?
attenuated vacmnc. :

Matcr_ials and. Methods

Volunteers were inmates of the Ohio State
Penitentiary, 2% to 35 years of age. Criteria for
Sclection and conditions of vo.um.ecrm" 1‘.:\: been
described* "o

Naccination with, Fo;l\av killed mlarcmm Tne-
cine was, conducted as previ jously described® The
viable vaceine avns’ administered by tife” multiple
punciure tecnique (laO) thraugh a deop of re-
hydrated lyophilized vaccine in 2 5 to 10 mm, area
on the outer aspect of the ether-cleansed upper
arm. The wvaccine conemined 1XC10* viable or-
ganisms per milliliter and was prepared by one of
us (H.T.E) from the more imimunogenic of 2
varianes solated at Fort Detrick in 1936- from
a Soviet preparationt

- : I-K-2 .-
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STUDIES WITH TULAREMIA VACCINES IN YOLUNTEERS®

T HL. SERGLOGIC ASPECYS FOLLOWING INTRACUTANEOQUS OR RESPIRATORY CHALLENGE

IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS

-« .. By SanuEL Sastaw, M.D,, Pa.D.
PROFESSOR OF MEDIGINE AND BACTERIOLOGY

AND

-, SALLY Carmazt, M.S.

I

RESEARCH ASSISTANT

(me the Depa:tmcnt of \Iedmme Ohio State University Callege of Medicine,
- Co!umbus, ‘Ohio

Previous reports from th:s laboratory
have described the clinical aspects of
* tularemia infection in both vaccinated
and nonvaccinated volunteers follow-
ing’ intracutaneous and : respiratory”
challenge. These studies offered an ex-
cellent opportunity to compare the

- serial antibody responses following vac- -

cination with killed or viable attenu-
ated vaccine as well -as"'the' sefologic
__E‘ctm'e in. nonvaceinated “and -vacci-
pited ‘volunteers challenged :by. either
“the cutaneous- or respiratory. Toute, It
is the purpose of this report to describe
the serologic aspects of evpenmental
tularemia in man. -,
Materials and Methods. thav illed

(p‘henohzed) vaceing und. |.hc vmblc attenu-
ine wore a tered as previously

- dcs-::‘is.cd {Sastlaw ct PARGH C'm..cugc witk

: *This stady was mppnrtcd under “Contract vnth the us. \rmv leC For: D'-trlck '::

‘Fl’cdedd.. Marylaud.
*Kmdly sappllcd bY Dr. F. S. \'iChOIﬁ. Utah Um\msity e, T

L

P. tulgrensis (Schu S4 strain} by both the

cutaneoust and respiratory? route in both
nonvaccinated and v d volunteers has
also been deseribed.

seri>. Blood was collected in sterde tubcs
from volunteers at weakly intervads faliov.ing
v-mcmahon and at biweekly intcrvals after

Sernm abtained from these speci-
mens' was stoed at —20° C.

DACTERIAL AGGLUTINATION TEST. Te each
0.5 ml. of serum dilutions, 0.5 1 ol of forv'qnlin-
l'xl!ed bacterial ‘suspension-” { approximately

3 x 0% organisms) was .xddt:d, and the tests

Tucubated ovemnight in a 37" C. “.,xccr\ bath 2
before readiny. Titéss were recorded 15 the

highest: dxluuon showmg at L,ast a4 m\.-;,l
-~ tivation. [ A

H
HEMACCLUTINATION, "Ebl‘ T"IQS‘ tests, wcre

pesformed as deseribed Dy Alexander, Wright

and  Baldwint: and Wricht and Feinberss’
In ik washed hunan wpe “0" red blendt
colls were. sensitized by inculation, with P. ..

lu!ur«.nm poiysaecharidet, “washed and then
03 il added to 0.5 w! of -ermn Gdulisis
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STUDL.S WITH TULARE MIA VACCINES IN: VOLUNTEERS®

V. BHUCELLA ACCLUTININS IN VACCINATED AND NONVACCINATED
VYOLUNTEERS CHALLENGED WITH PASTEURELLA TULAHENSIS

By Samurer Sastaw, M.D,, Pa.D.
PROFESSOB OF MEDICINE AND sACTERIGLOCY, OHIO STATE UNIVERSITY COLLEGE OF
MEDICINE; GHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL

[ AND

Hmom N CAausu:, Pe.D,
ASSOCIATE DIRECTOR, INFECTIOUS DISEASE LABORATORY, UNIVERSITY HOSPETAL

{From the Department of Medicine, Ohio State University Col[ege of Medicine,
- Columbus, Ohio)

Pnzvxocs studies from this labora-
have been concerned with the
c]z.mca]‘“ and serologic'* aspects of
experimental tuloremia in vaccinated
aud nonvaccinated volunteers follow-
ing intracutaneous or respiratory chal-

lenge. These studies provxded a ynique
" opportunity to invéstigate the occur-

zence of brucella agglutinins fn tulate-
miz uider controlled conditions. Var-
ious workers (Eisele!, Feinberg and
‘Wright®, Foshay®, Francis®, Francis and
Evans®, Poston' and Smith?,-Stanfleld,
Taylor and Morgan'3) have shown that
patients with naturally acquired tulare.

. ia can exhibit agglutinins for brucella

but there is riot general agree-
ment s to the frequency with which
this serologic cross reaction ‘oceurs and
its nnport:mce from the diagnostic
standpoint. The present repoit iscon-
cerned with brucella agglutinin forma-
tion in 95 vaccinated and nonvaccinated
subjects challenged by the intracuta-
neous or- yespiratory route with viru-
lent P. tularensis. Andillary studies in
rabbits immunized with Lilled P.
tularensis also will be presented.

Materials and Methgds, Vols

vaccine or viable attenuated vaccine by meth-
ods described previously®.19, Procedures used
for intracutaneous and resviratory challenge
have also been discussed in our. earlier re-
ports®.10, Brucella tube agglutination tests
were .camrisd  Qut by standard methods
(Splnk £t al1?). Tube uniigen was cbiained
from the Bureau of Animal Industry, BeIts-
vi!];, Maryland, . of P e .
ormalin-killed suspension of P, ren.ri.r. e
Straing 38, Schu S4, 425, 303 and the viable
vaceﬁ:estmlnfwenusedmimmumzes 3,
3, 2 and 4 rabbits, respechvely. All stzains
were ' grown on GCBA mediem (BBL) for
72 hours, harvested in physiologic saline; con-
taining Q.53 and allowead to yemain
at 4* C. for 24 hours. After appropriate
sterility tests had been completed, the sus-
pensions were washed 3 times with stenIe
saline and resuspended- in 2. concentration
which, when diluted 1:10, was equivalent in
opacity, to MacFarland tube Np. 2. Each
rabbit. was injected. intravenously with 0.5,
10, 1.0 and 1.0 ml. on 4 consecutive days,
mspecuvely. Blood | :amplcs -were obtained
from the marginal ear vein before immuniza-
tion -and at”Weekly intervals theiéafter. At
7-and 11 weceks after the first immucization,
each rabbit received an intravenous booster
injection of 0.5 wil. of the same suspension
used originally. Curves of antibody produc-
tion and decline weze ‘éstblished in each
rabbit by three serologic tests: P. trlarensis
bd.ctma.l agglutination and polysacchaﬂde
Tutination, and Bruccifs abortus bacr

cetved ' either Foshny “killed (pher.ohzcd)

um.l aggluunaton. Procedures used in per-

- *This stndy w-rs mpported unda- Gontract” wuh thé US. A:my Cm!.(,.‘., Fo:t Dctru:k.

T

- M ‘e
{Kindly sapplicd by Dr. Henry 'T. Elgel;bm:h. s : ERTA

(707165)
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEZES *

V. IMMUNODIFFUSION STUDIES WITH PASTEURELLA TULARENSIS

ANTIGEN-HUMAN ANTIBODY SYSTEMS

By Samues Sastaw, M.D., Pu.D.
PROFESSOR OF MEDICINE AND MICROBIOLOGY, OHIO STATE UNIVERSITY COLLEGE OF
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSFITAL

. Harorp N. Carusts, Pa.D.
BESEARCH ASSOCIATE, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY HOSPITAL

AND

. VELMA HINCHIIFFE, B.A.
BESEARCK ASS!SI'ANT DIVISION OF INFECTIOUS DISEASES, UN!VERSITY HOSPITAL

(me the Department of Medicine, Ol'uo State l.'nlvenity Col]ege of \{edtcmc,
lumbus, Ghio) | P

PREVIOUS T from _this Iabora-
deseri the‘clinical.and sero-
‘logic aspects of tularemia in vaccinated
and nonvaccinated volunteers follow-
.ing intracutaneous or respiratory- chal:
lenge with Pasteurella - tularensis.- It
was impossible to predict, -from- bac-

terial "agglutination or hemagglutina-.

‘tion tests, whether or not an individual
would become ill after challenge. . The
possibility was considered that qualita-
tive’ characterization” of pre-chailenge
sera with immuriediffusion tests ‘might

relate a particular, dntibody component -

to. immum?' The present report. de-
scribes application of the Ouchterlony®
double " lfusxon ‘technique in “experi-
mental” tularemia in yolunteers. Pred
Limiinary studigs of P, trlargnsis antigen-

rabbit antibody, systems aie. described.

separately (C'u'hsle Hmch‘me and
aw‘) .

. Mutemls amd Methads. Volunteers rccc.n M

cither Foshay Lilled (pliénolized) or viable

‘attenuated vaccine by. methads described pre-

viousty {Soslaw ¢t al8.9), Challenge with P;
!u&xrcnsk (SCHU 54 s!r.:nl by huth the

_A{'~..

9-and zespiratory™, royte” i botly

vaccinated -and nonvacdnat:d voluntcers has

also beén described. ‘Immunodiffusion test
antigens were prepared by sonfc - vibration

. {Carlisle, Hinchlffe and Sashwi) of suspen-

sions of P. tularensis, stroins 38, SCHU S4,
and the viable vaccine strain (L\') i Smi:e

preliminary studies-*( Cadisle,” Hinchliffe and"

Saslawl ). showed no sngmﬁca'\t qisaiitative or
quantxmuve differences in - these antigens,
strain 38 was used. except, where indicated.
Details of preparation of sonic-vibrated anti-
gens and performance of agar 'ditfusion tests
have ‘becn’ described (Cnrlmle. Hmohhﬂ'c ami
baslawl) T

Results ' PRECIEITIN, LIE nzsvo .sz
AFTER VACCINATION: After Foshay, vac
cination,- precipitins - were detecteddin

scra of only 11 of 40 ( 27.5%) -volwteers. -

As.shown' in, Tuble I, pn.mpxtms ap-
peared far:] less, trequentlw .and  later
{mean, 15 d;ns; than- su_mﬁr:.mtl\ ele-

. vated jtiter rises’dn ‘either ba\-tﬂr',ll as
glutination (meari. 9 davs);or hemay:
.. glutinagion (mean.. & d‘ws) ‘tests. Lo

Somq degree of correfition. avas ob-
served - between-- : precipitin. line. re.
spunse and peak hacteriai . agelutina-
tion titers {Table 2). For e\mmp!n.. no
preupltms were detected ing 10 séra

*This ;tudy \wnfa.,suppnrtcd undcr Cuutract with, t.hc U.S Army CmiC. Fort

Frederck, Maryly
$Culturcs kindly supplicd by Dr. ch:y

. K-S

Fagelsbach s

(8!{11’5)

Copyright, 1962, by the Seric
Erprinved from ProcrEnings o THR b

L 106, vle, 6505 Gus

' e lonat e

sur .1[--:.:--« wtitd o
L

and Maodieine.
. Bistauy ANt MEDICINE,

Studies thh Tularemia Vaccmes in Volunteers.* VI Assessment of Role
of Properdin in Resistance. (27592)

Harorp N. CARLISLE AND Saxuer Sastaw
Departniert of M’edlcmz, Ohniv State Uriversity, Columbus

Recently there has been resurgence of in-

teres* s menspeciiic resistance to infection
(1). The rofe of properéin In resistance to
infectious disease is not clear(2). Previous
studies from this laboratory(3-7) have been

® Supported under centracr with U. 5. Ammy
"Ceo1C, Fost Deteick, Md.

congerned ‘with clinical and seralegic aspects

~of experimental tuluremia in vaccinated dnd

nen-vaccinated volunteers after intracutane-
ous or respiratory challenze, Both Foshay
killed (phenolized) and viable attenvated
vaccine stimulated production of antibodiss,
but there was no correlution between inci-

I-K-6
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ANNEX L~

Demilitarization

Policy Directives. Beginning in March 1969, at trhe President's

hirectibn, the National Security Tounmeil conducted a major review of
United States policy concerping biclogical warfare. Government
agencies parti;ipq;ing in the review were! Department of State,

. D%pattmégf_bf Defensé, Arms Control and Disarmament Agency and the
Office ;f Scieﬁce and Technology. Comments were also received from
the scientific gommﬁnity and evaluated by the President's Scientific
Advisory Committee.

'Pending the outcome of this study, Department of Army directed :
Aimﬁediate cessation of all production of toxins and bilological agents
and fi1lling of dissemination devices with these agents on 15 August
1969.5/ On 25 November 1969, the President issued an announcement of
us golicx'regard;pg bi;logical warfare which included the following:

(1) The U$ shall renounce the use of lethal bioclogical agents and

weapons and other methods of biological warfare.

(2) The US will confine its biological research to>4efensive measures
such as i;muuization and safety measur;s.

(3) The Department of Defense will prepare recommendations for the
dispo;al1of existing stogks of baccericlogicalréeapons.
7 On 14 ngruar§ 1570, a White House aﬁﬁouncemenp extended the policy

to military piograms involving toxins whether produced by biological .

: - L : T o it
M . voe ety s B 0 " - T U
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means or chemical synthesis and directed the destruction of toxin
weapons and stocks which were not vequired for defemsive vesearch
pragram .

?1;nninﬂ and Project Approval,  General guidelines for preparation
= = -

of demilitarization plans were provided to Ft. Detrick by Headquarters

. US Army Munitions Command on 12 Noveuber 196%. The guidelines involved:

(1) Absolute adherence to safety and control procedures with ne

" tradeoff. for time or cost.

(2) Verification of the efficacy of the detoxification procedures.
(3) Strict accountability procedures for demilitarized {tems.

.(4) Preparation of a risk analysis defining degree of risk for

'éach step and for the total operation. .

(5) Preparation of detailed step-by-step operation procedures,
production plans, security plans, reporting procedures, inspection,-

and managerial contrel programs for the entire operation.. ’

(6) Maximpm protection provided to operating persomnel and zbsolute
assurance that agent released from.any possible accident during the
demilitarization will be totally ccgtainéd.

{7) All aspects of the operation to be justifiable from 2 persomnel
\

safety, security and community safeguard standpoint, with sufficient

hard data to be incontrovertible in the event the procedures, facilities

and concepts of operation are challenged in an okjective evaluation ;
* f

of the program.
Demilitarization plans were prepared for all BW stockpiles of
antipersonnel and anticrop agents at four locations: Pine BlLuff Arsenmal,

4R, (antiperscnnel materiel); and Rocky Mountain Arsenal, (0,
: %

‘12
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Beale Air Force Base, Ca, ;.nd Fr. Detrick, MD (anticrop materiel),
Test quaﬂfities of BW agents and nunicions were also destroyed at
Ft. Detrick and a!; Dugway Proving Ground acéording to procedures
approved vy the a:n{y Materiel Command, Enough material was reta_incd
to support approved defemsive R&D programs - .

The four major demilitarization plans were evaluéted first by an

Ad Hoc Committee of Army experts including representatives of the

Armed Services Explosives Safety Board and the Air Force Armament

Laborafory. The plans and accompanying environmental impact statements
(EIS) were reviewed b.y officisls of the US Department of Health, Education
and Welfare, US Department of Int:eri?r,' us De‘partment: of ‘Agriculture,
Envirenmental Protection Agency and appropriate state and local :
officials. The EIS were filed!-wit:h the President's Council on Environ-

mental Quality . -

’ Demilitarization of Antipersonnel Materiel. Between 10 May 1971
and 1 May 1972, At;he' st;ockpile of antipersonnel BY agents and mg;\itions
was destroyed at the Di'recl:ora:e_ of Biological Operations (DBO) .
located at Pi:;e Bluff Arsenal. - P : R

The disposal o'par'at:ion was prec.edgd by a.complete, Teplicated
inventory and a series cf spef.:ial- experimental and engineering .studies
necessary to establish or. verify plant procedures, 4 separate veri~
fication office was establishergl -to provide overall accountabilicy
Pf each iten; or material as it pi:océeded through .the destruction process.

Indepéndent observers were appointed from HEW aund USDA to follew the

-3
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entire program to advise on matters relating to their areas of responsi-
bility. The Center for Disease Control (CDC) was employed to independenth;
test all samples submitted (of destroyed agent material residues from DBO)

to certify as to the non-pathogenicity of these samples. Extensivé press
coverage was provided through a constant serles of briefinps,.news releases,
closed cricuit TV, and tours of non-contaminated areas thrpughout the
opexation. Detailed SOPs were prepared and approved by the Army Ad Hoc
Committee; and prior to starting amy operation, all persomnnel were thoroughly
trained in the job to be done. ’

Demilit;arizatian operations began on 10'Hay 1971, The procedures used
for destruction varies with the item. Munitions containing either botulinum
toxin or shellfish poison were smelted in a deactivation furnace at 2000°F .
Agent materials such as dry Bacillus anthracis spores were removed from
munitions, mixed with 2 percent caustic solution and heated for three hours
at 280°F. The components of these munitions were also smelted at 2000°F. ‘
Larg.er wmunitions, were empt;ied and their agent fill were slurried in caustic
solution and sterilized at 280°F for three hours. ‘Bulk agents were handled
in a similar manner. '

Residues from the agent destruction operations were neutralized,
imoculated with a ﬁon—pal:hogenic culture derived from soil, .river water,

and sewage and allowed to biodegrade to reduce BOD. After biodegradation,

the solutioms were sterilized again at 280°F for three hours, verified

sterile by independent cbservers, pasteurized at 210 to 250°F and

discharged to a package sewage unit for a second biodegradatiom.

N
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Discharée-from this unit wan collected in an evapuratio;x bed for di:ying
and eventual disking intc the soil.

Cans, containers, munition components a1_1d packaging were destroyed
by variocus mearns including cutting arl ~2rushing, incineration and
smelti;lg at 2000°F. All metallic residues were collected, accounted

.
_}.or, verified free of agent after sterilization and placegl in a sanitary
iand £411 at Pine Bluff Arsenal. Unused hardware, munitions, components
and packaging materials were destroyed and disposed of by the same
procedures.

Following the coﬁplete disposal and certification of the BW stock-
pile, all facilities in the biological complex were thoroughly clezned
and deconta:minated using procedures,'controls and certification necessary
tc; provide incontrovertible data that non-immunized personnel could
utilize any and all parts of the complex for any purpose. All agent
contaminated ar.eas were washed;' e;:luipment and apparatus were disassembled;
ductwork and piping g'a_lleriés were opened and the entire area was subjected
to 'gaseous fomaldehyée for 16 hours. Proc.ejss systemls throughout -the
plant and labdratory areas were sterilized by steam at 250°F for three
hours. Biological test tabs .of h:eat' resistant sporeé, dis’t.:fibuted .
througﬂout the system prior to l:ll';e start of decontamination, were
examired afteriwlards for viable spbres as a positive check on the
completeness of ,deconté.mination. . B

" On 1 May 1972, the DBO facility was turned over to the Food end’
Drug Administration,, Depart;nenﬁ of Hea]:t.h, Education and Welfare as

the National Center for Toxicological Research, All bilalogical material

I~5
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hed been completely destvoyed end the production facilities decon-
taminated without a single biologica} apgent infection exposure of the
staff at s total cost of $10,830,600.

Demilitarization of Anti-Crop Materiel. At the time of the

President's ban on BW, two anticrop biological agents existed in the

stockpile: urediospores of agent TX, the casual agent of wheat

stem rust, and spores of agent LX, the causal agent of rice blast.
The TX stockpile was stored at Beale Air Force Base, and at Rocky
Mountzin Arsenal. LX was stored only at Ft, Detrick. The planning,
approval and executlon of the disposal operatioms for all three sites
as well as the processes émployed were practically idemtical.

Beale Air Force Base Operations. - Destruction of TX at Beale

Adr Force Base, California, was planned and accomplished by the Special
Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick

personnel. Project planning, operational procedures and review by the
Ad Hoc Committee and the staffing and approval of the fipal plan and EIS

were comparable to those invelved in the Pine Bluff Arsenal demiliteri-
zation program.

Disposal operatioﬁs at BAFB required modification of, an existing
building__ on land leased by the Army to emsure total containment of the
agent during operatiéns, Process equipment was des.igruad3 installed

and thoroughly -tested.

16
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Preceding. the operation was an extensive series of laboratory and
engineering studies to verify techniques for'destfroying the agent and
decontaminating therfacilit:y. As in the case with Pine Bluff Arsenal
op;aration, a control and verification system was developed to record the
;mtire operation including movement of material, laboratory assays and
disposal operations to assure credibility of the program. Independent
observers, with free access to all disposal activities and records at
BAFB were appointed from the US Dspartment of Agriculture and the State
of California. .

The demilitar:ization.cperation was a six step process: -

(1) Verification of the v;Lab:Y_.'lity of the TX stock by imcubation
of random samples to determine-percent gemi;tation.

(2) Inactivation of the material by exposure to carboxide gas (1OZ
ethylene oxide - S0Z CO ) once a day for five successive days.

(3) Certification of inactivation to the minimum level of 99.964% by
incubating r‘andom samples. ‘ '

‘ {4) TIncineration of the inactivated spores in a 4 stage hearth

incinerator at 1600° - ZOOOOF followed by fumigation of the residual ash

-

. with. paraformaldehyde.

(5) Verification of destruction by microscopic examination'of'the“

ash for the presence of spores and by chemical ana'lys:l.s. K

(6) Disposal of the ash in an approved area by disking into_tha soil..

-to a depth of six inches and planting the area with a cover crop of

millet.’

- L7
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Foliowing the TX disposal operstion, all equipment, trash, air
filters, empty drums and ash residue were decontaminated by fumigation
with paraformaldehyde. Effectiveness of facility decontamination wae

verified w@th BG sl:rii) indicators. The land and buildings were -

-returned to the Air Force. Some equipment items were disposed of by

the BAFB Property Officer and uon—réuseable materials were placed in a
BAFB sanitary landfill. Remaining equipment, trash and empty drums
were shipped-to Rocky Mguntain Arsenal for dispesal, )

Tl;e demil operation at BAFB was completed on- 10 Maxch 1972 at a
cost of $498,153. .

Rocky Mountain Arsenal 'bperation. -Rocky Mountain Arsenal was

nearly identical to the BAFE demilitarization project., The.RMA S:pecial
Projects Division, aided by Ft. Detrick persomnel,.was responsible for
planning and, conducting the operation. .-_D,ecailed\_plans and procedures,
were reviewed.by the Army Ad Hoc :Comm'ittee, and :the .final plan.and EIS
were staffed through the same:Federal agencies and .the State of- folorade.
Preliminar}g,,t’neqhnicaj; ;studieg used. to.support, BAFB operations alsg
supported the .RMA project. . Safety and, security precautions, indegende:_xt'
observation from the.Department of Ag;:icqltgre and-State of-folorade. . ,
and ‘v,er:f.ﬁicati.on procedures were essentially idemtical l:c.:pg_l}A_F_B
project. _Q,;»» L, S d L oweu

The RMA demilitarization facility was housed in an ecisr.ing two

J. -

stor}' brick and tile buildmg nodified to provide total containment of

X spores. The RMA'TX stock was about 25 vimes the size of the BAFB stock;

1-8
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therefore the process equipment was lavger althopgh practically
identical in design, and the operation was longer and more costly.
- The demllitarization process was identical at that used at.BAFB.
TX dewmilitarization at RMA began on 2 August 1971 with an assay
of agent viablliry. Operations were suspended shortly thereafter
for equipment and building alteratioﬂns. Operations were resumed on
18 January 197l2 and disking of . residual ash into the soil at RMA was
completéd on 11 January 1973. The facility -and equipment were decon-
taminated and certified by 4 November 1972. Eqv._liph:ent was turned over
to the RMA property officer or discarded. Drums, filters and trash -
were Incirerated-at 1000°F then' buri_eci in an RMA hpdfill. ‘The total
TX disposal operatioﬁ at RMA was“-completed by 15 February 1973 at a

total cost of $2.41 millien.

Ft. Detriék Operations. Planning, approval and execution of the

LX demilitarization project at Ft, Detrick was accomplished similarly to-

the TX oper'atio;x_unde;-v_the direction -of the Ft. Detrick staff. Detailed
plans, based on -.approved -S0Ps; were prepared and reviewed by ‘the Army
Ad Hoe (;.omnitéee. ' The fipal plad-and the EIS weré reﬁe'wed-'by Federal,
State and ioc.al officials’ as :Fn':?rex./ious cases; Independent obser<’

* _vation gn&‘-ée‘rfificatibn of the operation hwés provided by US Department

of Agriculture and State of Maryland officials.
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The demilltarization was accomplisled in existing total containment
facilittes at Ft. Detrick, so the operation enjoved the exceptional
effluent treatment measures and safety and security controls employed |
ft?r BW agent research and development. Incineration equipment was
procured and installed and some modifications of the building were required
to provide persannel change facilities.
The LX demilitarization program was based on extensive laboratory
and pilot testing and engineering analysis to establish design and
operating parameters, to verify analysis and control pvocedures, and
to check plant decontamfnation and agent containment methods. Prior
to initiating demilitarization operaticns, the IX stock was carefully
recorded and analyzed as in I;he other BW demilitarization operatiouns.
The destruction operation was a six-step process similar to the TX
demilitarization:
(1) LX lots were sampled and assayed to establish viabiliry.
{2) Containers of 'LX spores were inactivated with carboxide gas
(10%) ethylene oxidg and 90% carbon chloride) in a pressurized gas
chamber at 18 psig for twenty hours followed by a second exposure
fm.j 24 hours. Initial attempts to deactlvate with 2 single 20 hour
treatment did not produce the desired destruction level of 99.943%
at the» 99.5% confidence level, 1In fact, four lots required additional
treatment for as J.ong‘as 71 hours. Lo
(3) Inactivation was ce;tified by.,sarr.plin; andr assa;*:c;' -m;asur'e‘- thz

residual viability.

1~10
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(4} Inactive spores were incinerated in a dual chamber, gas
fired furnace operating at 1200-1506%F;

(5) The resulting ash was crushed, ‘'sampled and analyzed microscopically
and chemically to verify the ahseqbe of spores.

(6) Certified ash was then disced into the soil at an approved -
disposal sire at Fort Detrick and the Iarea waé seeded with a c‘_OVer erop
of orcharéd EYass.

The residual é:ctage dfums were ineinerated in the furnace for

10 minutes, removed and sterilized at 250°F for 2 hours, crushed and

buried in an approved landfill, Al combustible material was inciner—

ated at 10000_1-‘. The biological safety cabinets were chemically decon-
taminated and the entire building was decontawinated with paraformal-
denhyde and certified vsing blological test strips. The bﬁilding was

vacated on 31 March 1973,
The toral LX stock was destroyed between 17 January and 18 May 1972

at a cost of §990,000, Ash disposal was completed on 16 March 1973

signifying the end of the program.




