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January 26, 1993 

The Honorab l e John G lenn 
Cha i rman, Committee on Governmenta l  Affa irs 
Un ited States Senate 

Dear Mr. Cha i rman: 

Th i s report responds to your request that we rev i ew the Department of 
Defense’s (DOD) program to des i gn, deve l op, and f ie ld chem ica l  and 
b io l og i ca l  agent detect i on equ i pment. Our spec i f i c ob j ect i ves were to 
determ ine 

l whether U.S. forces had adequate chem ica l  and b io l og i ca l  detect i on 
capab i l i ty dur i ng Operat i on Desert Storm;’ 

l what emphas i s  the Army, as DOD’S execut i ve agent for chem ica l  and 
b io l og i ca l  defense, has p l aced on the deve l opment’of b io l og i ca l  threat 
detect ion; and 

. whether chem ica l  and b io l og i ca l  detect i on requ i rements are ident if ied 
ear ly enough to d irect bas i c agent detect i on research and pre l im inary 
equ i pment deve l opment. 

Resu lts in Br ief At the outset of Operat i on Desert Storm, U.S. mi l i tary forces had the 
capab i l i ty to detect a l l k n own Iraq i chem ica l  agents and to warn its forces 
of an attack. However, they had an extreme l y l im ited capab i l i ty to detect 
b io l og i ca l  threats. Pr ior to the start of Operat i on Desert Storm, the Army 
prov i ded its troops with b io l og i ca l  detect i on k its that cou l d manua l l y  
detect two b io l og i ca l  warfare agents. However, these k its cou l d not g i ve 
advance warn i ng of a b io l og i ca l  attack and, thus, wou l d not have 
prevented casua l t i es. Rather, they wou l d pr imar i l y have been usefu l  in 
a i d i ng d i agnos i s and treatment of troops fo l l ow ing b io l og i ca l  agent 
contam inat i on. Informat ion conta i ned in an Army document on the 
l essons l earned dur i ng Operat i on Desert Storm ind i cates that if Iraq had 
used the b io l og i ca l  warfare agents that were ava i l ab l e to it, such as 
anthrax and botu l i num tox in, there cou l d have been enormous fata l i t ies 
and the Army’s med i ca l  treatment system cou l d have been overtaxed.2 

‘The use of the term “Operat i o n Desert Storm” i nc l udes both the bu i l d up of a l l i ed troops a n d  
equ i pment dur i ng Operat i o n Desert Sh ie l d a n d  the ir u s e in combat aga i nst Iraq i forces dur i ng 
Operat i o n Desert Storm. 

%essons  L e a r n e d  k om Operat i o n Desert Sh i e l d/Desert Storm, Headquarters, Department of the Army, 
Off ice of the Deputy Ch ief of Staff (Operat i ons), Ju l y 19,1991. 
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T h e  Army ’s  b i o l og i ca l  detect i on capab i l i t y was  l im i ted i n part because it 
h a s not p l a ced a h i gh pr ior ity on improv i n g th i s capab i l i t y. In the 6 years 
preced i ng Operat i on Desert Storm, l e ss than 7 percent of tota l c h em i c a l  
a nd b i o l og i ca l  detect i on research and deve l o pment funds went to 
b i o l og i ca l  agent detect i on. DOD and Army  program off ic i a l s stated that, 
a l though the i nte l l i g ence c ommun i t y  had warned about the i ncreas i ng 
ava i l ab i l i ty of b i o l og i ca l  agents, l itt le empha s i s  wa s  p l a ced on the ir 
detect i on because DOD’S ana l y s es d i s counted the use of b i o l og i ca l  warfare. 
As  a resu lt of Operat i on Desert Storm, b i o l og i ca l  detect i on research n ow 
accounts for approx imate l y  30 percent of tota l c h em i c a l  a nd b i o l og i ca l  
detect i on research and deve l o pment fund i ng. 

T h e  Army  has been s l ow to deve l o p and f ie l d adequate chem i c a l  a nd 
b i o l og i ca l  detect i on equ i pment because its ear l y research efforts are not 
based on spec i f i c f ie l d requ i rements to defeat k n own e n emy  threats. 
Spec i f i c  f ie l d requ i rements are not ident i f i ed unt i l  e qu i pment be i n g 
deve l o ped trans i t i ons from exp l oratory deve l o pment to advanced 
deve l o pment. As  a resu lt, ear l y research efforts have tended to produce 
i t ems of marg i n a l  ut i l i ty and l itt le effort i s g i v en to deve l o p i n g n ew 
techno l o gy to address spec i f i c threats. 

Background T h e  Army  i s DOD’S execut i v e agent for deve l op i ng, test ing, and f i e l d i ng 
c h em i c a l  a nd b i o l og i ca l  detect i on equ i pment for the m i l i t ary serv i ces. T h e  
Batt lef i e l d Deve l o pment P l a n  (BDP) i s  the p l ann i ng d o c ument that 
i dent i f i es the capab i l i t i es the Army  needs to t ight a war suc h  a s  the 
capab i l i t y to detect chem i c a l  a nd b i o l og i ca l  agents. T h e  p l an a l s o i dent i f i es 
and pr ior i t i zes cr it i ca l capab i l i t i es needed to correct batt lef i e l d 
def i c i enc i es. T h e  U.S. Army  Chem i c a l  Schoo l ,  Fort McC l e l l a n , A l a b ama, a 
c omponent  of the U.S. Army  Tra i n i ng and Doctr i ne C omma n d  ( TRADOC), 
represents the forces that use these capab i l i t i es. T h e  Chem i c a l  Schoo l ’s  

1, 

Combat  Deve l o pment D irectorate i s respons i b l e  for deve l o p i n g the 
mater i e l  requ i rements for chem i c a l  a nd b i o l og i ca l  detect i on equ i pment. 
T h e  U.S. Army  Chem i c a l  Research, Deve l o pment, and Eng i neer i n g Center 
(CRDEC), Aberdeen Prov i n g Ground, Mary l a nd, had pr imary respons i b i l i t y 
for the research and deve l o pment of chem i c a l  a nd b i o l og i ca l  detect i on 
equ i pment unt i l  October 1, 1992.3 Techno l o g y base research and 
deve l o pment fund i ng for chem i c a l  a nd b i o l og i ca l  detect i on equ i pment was  

“Effect i ve October 1, 1992, Headquarters, U.S. Army Mater i e l  C omma n d  (AMC) estab l i s hed the U.S. 
Army Chem i c a l  a n d  B io l og i ca l  Defe n s e  Age n c y  (CBDA). Former l y  CRDEC, the a g e n c y  is c omman d e d  
b y  the Deput y  Ch i ef of Staff for Chem i c a l  a n d  B io l og i ca l  Defense, AMC. W ith i n  CBDA is the Army 
Ed g ewo o d  Research, Deve l o pment  a n d  Eng i n eer i n g  Center w ith a  c iv i l i an d i rector. 
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contro l l ed unt i l October 1, 1992, by the U.S. Army Laboratory Command, a 
subord i nate act iv ity of the U.S. Army Mater ie l Command.4 

There are two types of chem ica l  a n d b io log ica l detectors, po int and 
standoff. Po int detectors must have contact with the agent to be act ivated, 
thus g iv i ng troops l itt le t ime to react to a chem ica l  a n d b io log ica l attack. 
Personne l  in the area of the po int detector wou l d most l ike ly b e 
contam inated by the t ime they became aware that an attack was 
occurr ing. Standoff detectors, on the other hand, can detect the presence 
of agents some d i stance from the detect i on system, thus g iv i ng troops t ime 
to take protect ive measures aga i nst the com ing attack. 

Both po int and standoff detectors may be e ither automat ic or manua l . 
Automat ic detectors immed iate ly a lert personne l  of the presence of a 
chem ica l  a n d b io log ica l warfare agent. Manua l  detectors, on the other 
hand, are used by ind iv i dua ls to ana l yze a samp l e of a ir or so i l for the 
presence of chem ica l  a n d b io log ica l agents. 

Chem ica l Detect i on 
Capab i l it ies Ex isted 
but Bio log ica l 
Capab i l ity Was 
L im ited 

U.S. forces in the Pers ian Gu lf possessed chem ica l  agent detectors capab l e 
of ident ify ing a l l of the chem ica l  agents be l i eved to be in the Iraq i arsena l. 
However, at the outset of Operat i on Desert Storm, they d id not have the 
capab i l i ty to detect any b io log ica l agents. Dur ing Operat i on Desert Storm, 
a rud imentary b io log ica l po i nt detect i on system was made ava i l ab le. Th is 
system wou l d have prov i ded no advance warn i ng of a b io log ica l attack, 
but wou l d have a i ded in the process of conf irm ing that an attack by some 
agents had occurred. 

US. Forces Possessed 
Chemica l Detect ion 
Capab i l i t ies 

At the start of Operat i on Desert Storm, U.S. forces possessed an array of 
chem ica l  po i nt detectors. These i nc l uded (1) an automat ic detector/a larm 
capab l e of detect i ng nerve agents; (2) a hand-he l d, manua l l y operated 
dev i ce for mon itor ing chem ica l  agent contam inat i on on personne l  a n d 
equ i pment; (3) a nuc lear, b io log ica l a n d chem ica l  reconna i ssance veh ic l e 
(ca l l ed the Fox), that conta i ns a manua l l y operated mass spectrometer” 
capab l e of detect i ng var ious chem ica l  agents; and (4) var ious chem ica l  
a g e n t  detect i on k its and detect i on papers. In add it i on, the Army dep l oyed 

%ffect. ive October 1, lW2, Headquarters, AMC estab l i shed the U.S. Army Research Laboratory (ARL). 
Former ly the ITS. Army Laboratory Command, ARL present l y contro ls bas ic research fund i n g 
a l l ocat ions. CHDA IS n ow d irect ly f u n d e d  for the rema i nder of the techno l ogy b a s e  research 
(exp l oratory deve l o pment a n d  a d v a n c e d  non-systems deve l o pment) through AMC. 

‘A mass spectrometer is a n  ana lyt ica l i nstrument that ident if ies a  substance by sort i ng a  stream of 
e lectr if ied part ic les accord i ng to the ir mass. 
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an automat ic standoff chem ica l  detect i on system, the XM21 nerve and 
b l ister agent detector. However, th is system was sti l l under deve l opment 
and had on ly a  re lat ive ly short range. Off ic ia ls respons ib l e for the 
chem ica l  defense read i ness of U.S. forces stated that, between them, these 
detectors were capab l e of ident ify ing a l l of the chem ica l  warfare agents 
be l i eved to be in the Iraq i arsena l. 

U.S. Forces Prov ided a 
Rud imentary Bio log ica l 
Detect ion Capab i l i ty Prior 
to the Onset of Hosti l it ies 

At the outset of Operat i on Desert Storm, the Army had no equ i pment 
capab l e of detect i ng any Iraq i b io log ica l agents. However, the Army was 
ab l e to deve l op and dep l oy rud imentary po int b io log ica l agent detect i on 
k its pr ior to the start of host i l i t ies. These k its were capab l e of detect i ng 
anthrax and botu l i nurn tox in, but they wou l d not have prov i ded the troops 
us i ng them with any advance warn i ng of a b io log ica l attack. Further, the 
k its wou l d have prov i ded no conf irmat ion of a b io log ica l attack unt i l 1 3  to 
24 hours after the attack had occurred. Wh i l e the ir use wou l d have a i ded 
in the ear l ier treatment of b io log ica l casua lt i es, the Army conc l uded that 
had Iraq used b io log ica l warfare agents, the resu lt cou l d have been an 
enormous number of fata l it ies a nd a breakdown of the Army’s med ica l  
treatment system. 

Army Has Placed a In the years preced i ng Operat i on Desert Storm, the Army p l aced l itt le 

LOW Prior ity on emphas i s o n deve l op i ng b io log ica l detect i on equ i pment, focus i ng i nstead 
on improv ing its chem ica l  detect i on capab i l i t i es. DOD and Army program 

Bio log ica l Detect i on off ic ia ls stated that they d id not v i ew b io log ica l warfare as a ma jor threat. 
The vu lnerab i l i ty of U.S. forces to an Iraq i b io log ica l attack i ncreased 
attent ion on the need for improved b io log ica l detect i on capab i l i t i es. The 
resu lt has been a s ign if icant i ncrease in the percentage of funds app l i ed to 
b io log ica l detector deve l opment. 

- ., __. _-... ..__ -.._ 
Litt le Past Emphas is on 
Bio log ica l Detect ion 

I 

A lthough chem ica l  a n d b io log ica l warfare agents have the same 
prom inence in the Army’s Batt lef ie ld Deve l opment Plan, the Army has 
p l aced its pr imary focus on deve l op i ng techno l og i es to detect chemica l, 
rather than b io log ica l, agents. On ly $18.9 mi l l i on (or 6.8 percent) of the 
$276.9 mi l l i on spent to research and deve l op chem ica l  a n d b io log ica l 
detect i on from f isca l years 1984 through 1989 went for b io log ica l 
detect ion. The rema inder was spent on chem ica l  detect ion. Not unt i l after 
Operat i on Desert Storm was there a s ign if icant i ncrease in expend i tures 
for deve l op i ng b io log ica l detect i on equ i pment. Tota l chem ica l  a n d 
b io log ica l detect i on expend i tures dur ing f isca l years 1990 and 1991 
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amounted to $168.1 mi l l i on, of wh i ch $42.8 m i l l i on (or 25.5 percent) was 
spent on b i o l og i ca l  detect i on. In f isca l year 1992, the percent i ncreased to 
29.6 percent ($20.9 m i l l i on out of a tota l of $70.5 m i l l i on in research and 
deve l o pment funds a l l ocated for chem i ca l  a nd b i o l og i ca l  detect ion). 

The Army’s wargame mode l i n g scenar i os ref lect the l ack of emphas i s  on 
chem i ca l  a nd b i o l og i ca l  agents. A lthough chem i ca l  warfare has not been 
made  a part of the computer mode l , its impact has been cons i dered dur i ng 
ana l ys i s of the computer-generated data. However, the b i o l og i ca l  threat 
has not been cons i dered at a l l. 

Both the Deputy to the Ass i stant Secretary of Defense for Acqu i s i t i on 
(Atom ic Energy) and Army program off ic i a l s to ld us that b i o l og i ca l  
warfare d i d not warrant focus as a ma j or threat pr ior to the recent events 
in the Pers i an Gu lf. However, other op i n i ons ex i sted w ith i n the defense 
commun i t y. For examp l e, an Army med i ca l  i nte l l i gence off icer test if i ed 
before the Senate Governmenta l  Affa irs Comm ittee in 1983 about the 
potent ia l l y devastat i ng effects of b i o l og i ca l  warfare and d i s cussed the 
i ncreas i ng ava i l ab i l i ty of b i o l og i ca l  agents. That s ame year, the Under 
Secretary of the Army for Mater i e l  Acqu i s i t i on expressed concern about 
the Army’s read i ness aga i nst b i o l og i ca l  agents, request i ng that the 
schedu l e  for deve l op i ng remote detectors for nuc l ear, b i o l og i ca l  a nd 
chem i ca l  threats be shortened by 4 years. Sim i l ar l y, the Army’s 1985 
Reconna i s sance, Detect i on, and Ident if i cat ion Master P l an for chem i ca l  
a nd b i o l og i ca l  defense c i ted the l ack of an estab l i s hed sc i e nce and 
techno l ogy base for standoff b i o l og i ca l  detect i on as a prob l em that needed 
to be overcome. 

Fo l l ow ing Operat i on Desert Storm, the Army acce l erated its schedu l e  to 
f ie ld two d ifferent b i o l og i ca l  po i nt detectors that were under deve l opment, 
These two detectors-a veh i c l e mounted chem ica l /b i o l og i ca l  mas s  
spectrometer and a hand-he l d b i o l og i ca l  detector-were or ig i na l l y 
p l a nned to be f ie l ded by f isca l year 2002. The Army is n ow p l ann i ng to 
f ie ld them by f isca l year 1995. It a l so p l ans to cont i nue research to deve l o p 
standoff b i o l og i ca l  agent detectors. 

DO lj Does Not 
---_ 

Army efforts to deve l o p and f ie ld b i o l og i ca l  a nd chem i ca l  detect i on 

Ident ify Threats Ear ly 
equ i pment have been impeded by a research and deve l o pment process 
that is not based on spec i f i c f ie ld requ i rements to defeat known e n emy 

Enovgh threats. Instead, ear l y research efforts tend to be d i rected toward genera l  
def i c i enc i es, such as detect i on, that can be addressed w ith ex i st i ng 
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techno l ogy. As a resu lt, the Army has not deve l o ped the n ew techno l ogy 
that is needed to address spec i f i c f ie ld requ i rements, such as a standoff 
b i o l og i ca l  detect i on capab i l i ty. A lso, it has s l owed the Army’s efforts to 
deve l o p n ew techno l ogy needed to address emerg i ng threats, such as 
m icroencapsu l ated and genet i ca l l y eng i neered agents. 

DOD Instruct ion 5000.2, Defense Acqu i s i t i on Management Po l i c i es and 
Procedures, dated February 23,1991, does not requ ire a M i ss i o n Needs 
Statement to support the deve l o pment of a spec i f i c i tem unt i l  the i tem is in 
trans it i on from exp l oratory deve l o pment to advanced deve l opment.7 In 
other words, there is no documented cons i derat i on of actua l  user needs to 
counter va l i dated threats unt i l  after the conc l us i on of the research and 
exp l oratory deve l o pment phases. At th is t ime the Chem i ca l  Schoo l  
prepares the in it ia l requ i rements document to support further work on the 
i tem. As a resu lt, exp l oratory research pr imar i l y addresses def i c i enc i es 
ident if i ed in BDP and the Army’s estab l i s hed Sc i e nce and Techno l o gy 
Ob ject i ves.8 However, ne ither BDP nor the Sc i e nce and Techno l o gy 
Ob j ect i ves prov i de CRDEC with spec i f i ca l l y focused capab i l i ty 
requ i rements. 

TRADOC, Chem i ca l  Schoo l , and CRDEC off ic i a l s acknow l edged that ava i l ab l e 
techno l og i es, rather than user needs, dr i ve the chem i ca l  a nd b i o l og i ca l  
detect i on equ i pment research, deve l opment, and acqu i s i t i on process. Th i s 
approach is due to the perce i ved d iff icu lty of deve l op i ng n ew techno l og i es 
to meet user needs. As a resu lt, researchers have tended to concentrate on 
adapt i ng ex i st i ng techno l og i es. 

TRADOC, Chem i ca l  Schoo l , and CRDEC off ic i a l s agreed that the Chem i ca l  
Schoo l  n eeds to i ssue a m i ss i o n area requ i rement statement that def i nes 
the capab i l i t i es requ i red to defend aga i nst an assessed threat. TRADOC 
off ic i a l s agreed that the statement shou l d c ite a m i ss i o n area def i c i ency, 6 
such as l ack of an automat i c standoff b i o l og i ca l  detector capab l e  of 
prov i d i ng troops w ith suff ic i ent advance warn i ng to take measures to 
avo i d contam inat i on. Further, these off ic i a l s contend that it i s up to CRDEC 
to determ ine whether the techno l ogy is ava i l ab l e, and if not, CRDEC shou l d 

eM i croencapsu l a t i o n is a  process by wh i c h a  chem ica l  or b i o l og i ca l  a g ent (e i ther so l i d or l i qu i d) is 
e n c a s e d  by a n  i nert po l ymer i c she l l . 

‘Pr ior to February 23, 1991, the in it ia l requ i r ements document to support a  program was ca l l ed a n  
Operat i o na l  a n d  Organ i zat i ona l  P lan. It was requ i r ed to b e  prepared pr i or to m i l estone I for a l l 
p rograms. 

‘Sc i ence a n d  Techno l o gy Ob j ect i ves @TO) were f irst l i sted in the November  1 9 9 0  Army Techno l o gy 
Base Master P lan. Laboratory a n d  Center l eadersh i p u s e d  these STOs to focus a n d  man a g e  a  
s ign i f i cant port i on of the i r techno l o gy b a s e  program. 
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i n i t i ate the research to deve l o p it. The fact that current detect i on 
techno l ogy was l ack i ng shou l d not have prec l uded the Chem i ca l  Schoo l  
from estab l i sh i ng a m i ss i o n area requ i rement. Further, the l ack of 
techno l ogy shou l d have i nd i cated to CRDEC that it needed to in it iate 
research to deve l o p the techno l ogy to sat i sfy the m i ss i o n area 
requ i rement. 

TRADOC off ic i a l s adv i s ed us that as part of the Army’s current concept 
stud i es, TRADOC i s determ in i ng h ow to d irect ly i nf l uence techno l ogy base 
research to ensure that mater i a l  deve l opers are deve l op i ng techno l ogy 
respons i ve to the user’s need to counter chem i ca l  a nd b i o l og i ca l  warfare 
agents, However, these off ic i a l s state that it wi l l  b e d iff icu lt to i nf l uence 
the techno l ogy base programs without greater i nf l uence over the fund i ng 
process. 

L itt le Emphas i s on The Army’s exp l oratory research program a l so p l a ces l itt le emphas i s  on 
Emerg i ng Chem ica l  and 
Bio log ica l Threats 

detect i ng emerg i ng threats, such as m icroencapsu l ated and genet i ca l l y 
eng i neered agents. As a resu lt, future chem i ca l  a nd b i o l og i ca l  detect i on 
capab i l i t i es cou l d a l so be l im ited. For examp l e, the hand-carr i ed b i o l og i ca l  
detector under deve l o pment cou l d be defeated by a m icroencapsu l ated 
she l l  des i g ned to w ithstand degenerat i on. Sim i l ar l y, w ith the poss i b l e 
except i on of the mas s  spectrometer, none of the detectors under 
deve l o pment wou l d  be ab l e to detect genet i ca l l y eng i neered agents. CRDEC 
and Chem i ca l  Schoo l  off ic i a l s stated that s i nce the mas s  spectrometer 
breaks the samp l e  d own into its var i ous parts, it shou l d theoret ica l l y be 
ab l e to detect most genet i ca l l y a l tered agents. However, th is wi l l  not be 
known unt i l  it i s tested aga i nst such agents. 

Further, techno l og i ca l  barr iers must be overcome before the Army’s 
hand-he l d b i o l og i ca l  detectors can detect known b io l og i ca l  warfare 
agents. For examp l e, po i nt detectors genera l l y use ant i gens to ident ify 
spec i f i c b i o l og i ca l  agents (ant i gens are substances that react to the 
presence of a spec i f i c b i o l og i ca l  agent). However, a CRDEC off ic ia l 
exp l a i n ed that ant i gens are not yet ava i l ab l e for a l l  current ly recogn i zed 
b i o l og i ca l  agents, and s ome ava i l ab l e ant i gens are not adequate for use in 
the detector. Therefore, improved ant i gens must be deve l oped. 

Reco j rnmendat i ons To reduce the vu lnerab i l i ty of U.S. mi l i tary forces to poss i b l e b i o l og i ca l  
attack, we recommend that the Secretary of Defense 
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. ensure that the current chem i ca l  a nd b i o l og i ca l  detect i on research and 

deve l o pment pr ior it ies are compat i b l e  w ith the requ i rements to meet 
current and emerg i ng or ant i c i pated threats and 

l strengthen po l i c i es and procedures to ensure that those respons i b l e for 
determ in i ng mater i e l  requ i rements, for deve l op i ng chem i ca l  a nd b i o l og i ca l  
detect i on equ i pment, and for represent i ng the forces that wi l l  actua l l y use 
the equ i pment work c l ose l y together ear l y i n the process to address 
spec i f i c f ie ld requ i rements. 

----- 
As requested, we d i d not obta i n agency c omments on th is report, 
However, we d i s cussed the report’s contents w ith Army and DOD program 
off ic i a l s and i ncorporated the ir c omments where appropr iate. Our scope 
and methodo l o gy are d i s cussed in append i x  1. 

Un l e ss you pub l i c l y announce th is report’s contents ear l i er, we p l an no 
further d istr ibut ion of th is report unt i l  3 0 days after its i ssue date. At that 
t ime, we wi l l  s end cop i es to the Secretar i es of Defense and the Army; the 
Director, Off ice of Management and Budget; and other i nterested part ies. 

P l ease contact me  at (202) 275-4141 if you or your staff have any quest i ons 
concern i ng th is report. Ma j or contr ibutors to th is report are l i sted in 
append i x  II. 

S incere l y yours, 

Henry L. H inton, Jr. 
Director, Army Issues 
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Append i x I 

Scope and Me thodo logy 

To accomp l i sh the rev i ew ob ject ives, we d i scussed the capab i l i t i es of the 
var i ous detect ion dev i ces ava i l ab l e for use in Operat i on Desert Storm with 
off ic ia ls from the U.S. Army Chem ica l  Schoo l , Fort McCle l l an, A l abama; 
the U.S. Army Chem ica l  Research, Deve l opment, and Eng i neer i ng Center, 
Aberdeen Prov i ng Ground, Mary l and; the Armed Forces Med i ca l  
Inte l l i gence Center, Fort Detr ick, Mary l and; and the U.S. Army Fore i gn 
Sc i ence and Techno l ogy Center, Char lottesv i l l e, Virg in ia. W e  a lso obta i ned 
informat ion from the Army Chem ica l  Schoo l  on the chem ica l  and 
b io l og ica l detect ion def ic i enc ies noted dur i ng Operat i on Desert Storm. 

To obta in an understand i ng of the Army’s current research, deve l opment, 
and acqu is i t i on process, we rev i ewed app l i cab l e DOD d irect ives and Army 
regu lat i ons and spoke to off ic ia ls from the U.S. Army Tra in i ng and 
Doctr i ne Command, Fort Monroe, Virg in ia; the Army Chem ica l  Schoo l ; 
TRADOC Ana lys i s Center; Comb i n ed Arms Command, Fort Leavenworth, 
Kansas; and the Army Chem ica l  Research, Deve l opment and Eng i neer i ng 
Center. These d i scuss i ons i nc l uded the bas i s for research and 
deve l opment work, percept i ons of b io l og ica l warfare threat, and the need 
for requ i rements documents before m i l estone 0 in the research, 
deve l opment, and acqu is i t i on process. 

We  a lso d i scussed the Army’s efforts to research and deve l op equ i pment 
to defeat both ex ist ing and emerg i ng chem ica l  and b io l og ica l warfare 
threat agents with off ic ia ls from the Army Chem ica l  Research, 
Deve l opment and Eng i neer i ng Center; the Army Tra in i ng and Doctr i ne 
Command, the Army Chem ica l  Schoo l ; the Armed Forces Med i ca l  
Inte l l i gence Center; and the Army Fore i gn Sc i ence and Techno l ogy Center. 

Further, we d i scussed DOD 'S p l ans to enhance U.S. capab i l i t i es to detect 
and warn mi l i tary personne l  of the presence of b io l og ica l warfare agents 
with off ic ia ls from the Off ice of the Ass istant to the Secretary of Defense b 
for Atom ic Energy, Wash i ngton, D.C. 

Our aud it work was comp l eted pr ior to the estab l i shment of the U.S. Army 
Chem ica l  and Bio log ica l Defense Agency and the US. Army Research 
Laboratory. The mater ia l  d i scussed in th is report is in the context of the 
pr ior organ izat iona l  structures. 

We  conducted our rev i ew from September 1991 to August 1992 in 
accordance with genera l l y accepted government aud it i ng standards. 
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Append i x II 

Ma jor Contr ibutors to T h is Report 

Nat iona l  Secur ity and Dav i d R. Warren, Assoc i ate Director 

Internat iona l Affa irs 
John R. Henderson, Ass istant Director 

D iv is ion, Wash i ngton, 
D.C. 

Ph i l ade lph ia Reg i ona l  Freder i ck P. German, Reg i ona l  Management Representat i ve 

Office 
Leo J. Sch i l l i ng, Jr., Eva luator- i n-Charge 
A lonzo M. Echo l s, Eva luator 
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