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SECTIO~ 2, ~ DETAILS OF TESt (U) 

2.1 • urnooucnoN 

The test grid eon~istcd of a 9l•meter tQwer ere~eed on Ursuta 
islet and ~ d~~lnd array of sampling lacat~an$, Tho purposo of this 
tower was to obtain d4ta to provi;ie e-stir.l8e.e9 of the 'ourc:e atrtnge:h 
and effici~n~y of the weapon system, and to se~ve as the pri~ary 
meteorological sltt fo~ recording required cnv1ronmencat pare~ters. 
The purpose of the downwind array waa eo datetrnine the ~rea covtrase 
of che veapon syst~m~ Figure& 1 and 2 illustrate the rr.3jor features 
of the cest grid. table 9, Volu~ Il, describe! the lo~ation of the 
aerosol sampler" throughout the test grid, 

2,1.) Rtssem.in<ltion of Tcuc Aerg!!ooh 
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I!Nr.t ASSIFIEO 

• 1.1 
Therefore, the primary purpose of this test series was to 
study the penetration of an arctic inversion by a b1ological 
aerosol cloud; a secondary purpose was to study the downwind 
travel and diffusion of this cloud when disseminated into 
different arctic meteorological regimes. Studies were made 
in the vicinity of Fort Greely, Alaska, during the months of 
December 1963 and January 1964; temperature ranged from -39.3 

0 0 0 
to -3.3 C (-39 to +26 F). 

2. ~ A total of 18 biological trials were conducted in which the 
~~1ological tracer Bacillus subtil1s var. niger (BG) was 
~{~ rreleased along a line source. The A/B45Y-l liquid biological 

U) spray tank, carried on the F-105 or F-100 aircraft, was used 
in 14 of these trials. The rerna1n1ng four trials were surface 
trials in which dry BG was disseminated from the rear of a 
moving, tracked vehicle. In addit1on, biological release 
was accompanied by the release (from contractor-flown aircraft) 
of two colors of fluorescent ticles FP) of zinc c 
sulfide, 

3. 

4. 

5. 
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4, " DISSEHINA.TlOl' SYSTEMS 

. .. 

~a. A.ertal Dlssemlnator--A/B45Y·l Wet B~ological Spray Tank 

The aerH!l d:tsseminatlon system (Weapon Srstem), consisting 
of a Fa~rch1ld A/B45Y-l wet biologlcal spray tank mounted on 
etther an F-105 (Fig. 6) or an F-100 aircraft 
all aer1al trials of N!GUT TRAIN • 

FIGURt 6 (IT). F-105 A•rcraft (U) 
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TEST 65-17--FEARLESS JOHNNY (U) 

FINAL REPORT 

NOVfMBER 1966 

Propo,..d by 

Capt Ray W. Sills 

Hoadquarhtn • Oourot Test Confer • Fort Oouglao, Ul<lh • 84113 

._.. 
I IMf~l tJ ~C:IJ:IJ:I) 

~~ 

) 
) 

~ 
) 

) 



• 

... ~!FlED 

A!Sl'RACT 

In the test, fEARLESS JOHNNY, the target vessel (USS GEORGE 
EAStMAN, YAG J9) was challenged by agent VX or its simulant 
d• •th1lph thalat• to (1) evaluate the magnitude of exterior 
and interior contamination levels under three material readi• 
ness conditions, (2} demonstrate the effectiveness of the 
shipboard water wsshdown system as a protective and decontam· 
inant measure against VX spray, and evaluate the 1 
impact of gross VX contamination on 
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The test was designed to 
readiness conditions the magnitude 

of interior and exterior contamination from an aerial-delivered 
aerosol chemical weapon system using a simulant for agent VX, 
(2)' demonstrate the effectiveness of the shipboard water wash
down system for decontamination and as a protective measure 
against an aerial spray of agent VX, and (3) evaluate the 

tional act of VX contamina ~ 

Letter CRD/V 044, 
Chief of Research 

15 May 
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• SECTION II 

ACCOMPLISHMENT OF TEST OBJECTIVES (U) 

l. • TEST OBJECTIVES 

a. Primary Objectives 

(1) First Objective 

The first objective was to subject a naval vessel to 
a chemical serosal spray (VX simulsnt) during esch of three 
material readiness conditions in order to estimste·the magnitude 
of external and internal contamination which may be caused by 
an aerial attack with agent vx. This objective was accomplished 
by conducting 14 trials dyed d 
a simulant for VX. 

(2) Second Objective 

The second objective was to demonstrate the effective• 
ness of shipboard water washdown, both as a ptotec~ive and as 
a decontaminating measure, against aerial spray of agent VX 
during each of twa wsshdown conditions, This obje~tiva was 
accomplished by two successful trials with agent VX--ona with 
the water washdown in operation during dissemination (yet decK), 
the other with the water waahdown 
of the agent 

(3) Third Objective 

The third objective was to estimate 
that groas VX ~ontamination has on a 
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SECTION III 

TEST PROCEDURES (U) 

l, - TESl' LOCATION AND DATa 

:2, 

(~)The FEARLESS JOHNNY trials were conducted at aea, southwest of 
Honolulu, Hawaii, during August and September 1965. The 
disseminating aircraft were stationed at the auxiliary landing 
field ~t Bonham, Island oi Kauai. 

TARGET YE!iiCLE 

a. The USS GEORGE EASTMAN (YAG 39) was the target ves$el for 
all trtels of the test program (~ig, 1). 
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3. 

4. 

.... INCt.ASStFIEO 

LABORATORY AND ESCORT VESSELS 

e. the USS GRANVILLE S. HALL (YAG 40) (Fig, 4) was assigned to 
FEARLESS JOHNNY as an escort and laboratory support vessel. 
To provide a means of sample transfer between the target and 
support vessels, two light tugs were assigned to the test task 
force. 

b. Facilitie~ to obtain the required meteorological data were 
also provided aboard the YNJ 40, Data on windspeed and 
direction, temperature gradient, air temperature, precipitation, 
and sky conditions were all recorded by the meteorology 
personnel on the YAG 40, for each trial of the teat. 

• 'IP.IAL PROCEDURES 

a. Simulant Phase 

For the 14 trials of the simulant phase of FEARLESS JOHNNY, 
the chemical diethylphthlate (DEP) 1 mi~ed with 0.1 of one 
percent of the fluorescent dye DF•.504, was a 
for agent VX. 
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TEST 66-5 -- PURPLE SAGE (U) 
PINAL REPORT 

January 1967 
Prepared by 

Dr froni< 0 Bagley 

HEADQUARTERS • OESERET TEST CENTER • FORT DOUGLAS, UTAH • 84113 
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All STRA CT (U) 

DTC Test 66-5, PURPLE SAGE (U), was designed to evaluate 
L_lA.' __ the effectiveness of the experimental Shipboard Toxicological 

Operational Protection System (STOPS) against envelopmental 
attack of a ga opera-

/ tional 

test agent was acetoace 
, a for which an agent-sbuulant relationship 

had been established in OTC Test 64-2, FLOWER DRUM (U), 
Phase 1. The STOPS destroyer, USS RERBERT J. TROMAS (DDB33), 
was enveloped by a test agent cloud generated by release of 
MAA through a turbine disseminator located on the bow of the 
ship. 

UNCLASSIFIED 
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SECriON ll 

TEST OBJECTrVES {U) 

-

2, • ADDt'UONAt OBJEC'riVE 

a, The additional objective was to evaluate the effect that 
the wearing of p~oteet1ve masks (Mk V ot M17), for a 4-hour 
period, had on the operational effi~!ency of a ehip's crew • 
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• SECTION III 

TEST PROCEDURES (U) 

1. • TEST LOCATION AND DATE 

Base of operations was the San Diego Naval Station. The 
trials were conducted in an operational area of the Pacific 
Ocean, off San Diego, Cali£., during the period 5 Jan-
3 Feb 66. 

2, • TEST SHIP 

a. USS HERBERT J. THOMAS (DD833), {Fig. 1), is a test ship 
with an experimental collective protective system, STOPS, 
installed. 

l!Nf,LASSIFIED 
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TEST 66-6 
FINAL REPORT 

April 1967 

Prepared by 

John H Morrison 

HEADQUARTERS • OESI!RET TEST CENTER • FORT DOUGLAS, UTAH • 94113 

ore 67·408 
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ABStRACT (U) 

SCARLET SAGE (U) was designed to evaluate the protective 
effectiveness of the experimental Shipboard Toxicological 
Operational Protective System (STOPS) against an envelopment 
attack of a BW tracer aerosol under situations, 
:TOPS is installed aboard the FR1k~ I HERBERT 
.J, THOMAS ( DD 

UNCL~SSIFIEO 
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l'Rtli'ACE (U) 

The u.s. Navy provided an operational base and assigned the 
STOPS destroyer, USS HERBERT J. THOMAS (DD 833), an AVR boat 
(NORTH ISL&VD), and personnel as requested by DTC. The 
USATEOOM and USAMUCOM provided personnel, test equipment, 
and laboratory service$, The USMC provided tactical air 
support. 
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• SECTION lt 

.,. ACCOMPLISHMENT OF TEST OBJECTIVES (U) 

1, !If PRIMARY OBJECTIVES 

2. 

a. The first primary objective was to evaluate the effective
ness of STOPS as a protective system against biological tracer 
aerosols under five test situations. 

b. The second primary objective was to determine the degree 
of tracer ae~:osol penetration into closed, but unpressurized 

. . . .. •'·- . . . -
. 

c, The third primary objective was to compare, when applicable, 
the results of similar vessels (without STOPS modification), 
taking into consideration the ventilative character sties 

• 
SECONDARY OBJECTIVES 

a. The first secondary objective ~as to deter~in2 the magni
tude of exterior and interior contamination of surfaces from 
operational releases of the tracer aerosol and to evaluate the 
effectiveness of exterior water-washdown s 

b. The second secondary objective was to 
pharyngeal-wash technique as a method for 
tion of biological 
tional conditions. 

5 

evaluate the nasal 
detect~ng the inhala

under opera-
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• SECTION I!I 

\iONDUC! OF TEST (U) 

l, • TEST LOCATION AND DATE 

The test Yas conducted off the coast of California, between 
San biego and San Clemente Island, in opetational area Lima, 
within's radius of 30 nautical miles o! the coordinates 32• 
40' N, 117• 20' W. The base of operations was the U.S, Naval 
Station, San Diego, California, Trials ~ere conducted during 
the period 9 February through 4 March 1966. 

IIMr.l A~SIFIED 
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4. 

• 

TRIAL PROCEDURES (PRIMARY OBJECTIVES) 

a. BiologicaL Tracer 

In all trials, an aerosolized slurry of Bacillus subtilis 
11ar. nlser (llG) was disaemtnseed, A standard llG slarry .., .. 
used for the aerial challenge trtals, while a diluted SG 
slurry was required to produce the desired dosage on the 
target in the surface J:ali~ase 
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DTC Test 68-50 Test Report. Volume I (U) 

< 
~- .• ~ ~--

-· ~ •, ~ ......... 

DESERET TEST CENTER FORT DOUGLAS UT 

MAR 1969 
/ 
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1\Nr.l A~SIFIED 

._ ABS!RACr ~ 

__,. b'I'C T~.st 68-50 was a full .. scale field ..,c:e:H: ·of the ar;e<t cave rase 
po<en:ial of the F4IAB~5Y·4IPG2 weapon sy•tem. PG2 is a chemical 
Lncapacltanc Ylth a laY lnhalatory dose requirement for hu•ans. The 
test ~as c~nducted at Entwetok Atoll, Harshell tslands, durtng 
Sept~mbar and Octo~et' 1 1968. 'the weapon system disse;ninated the 
aerosol over s 40-SO km downwirtd t oE 
atoll lind en a of five 
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(f fORE'.IORD (U) 

Many individuals and agencies mJde significant contributions to 
this test and to the report. Support included: 

Aerial su,rve!.llance , , 

Alr-s~a ~es~u~ mission, 

Patrol Squadron 6-VPC 

302, JOJ, 4~d 304 Aerospace Rescue 
and Recovery Squadrons, Air Force 
Reserve 

Tactlc:al ~ircraft •• , •• 4533 Tactical Test Squadron 
(33 TFW) 

On~Lt:e support. ALr Force Western Test Range 

Marine support, USS GRAIIVILLE S, ~.ALL (YAG 40), 
five light army tugs 

Technical !uppcrc • , , • • Deserec Test Center 
Fort Detrick 
ArmamEnt Dev~lopme~t Test Center 
Air Force Ar~~ment Lab. 
Ogden Air Hateriel Area 

.-' USAF !act:ical Air ~arfart Center 
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SECTION !, (S) INTROOUCTtO~ (U) 

l, t (~) llACKCROil~'ll 

-._ 'tht agent employed in ehts program wa! St~:tPhylocotcal. enurotod,n, 
Typ• 8 (synbol PG2), a toxin produced by eoruin strains of tt.e co011r.on 
bacterium ~moun u 

1 
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(u.\ tf:arini! dye (sod 1.UM fluoresce ln) ua•. inc:o:rponu:ed in tHe PG2 
-during the d"ying C'ycle at the produr:aC~n planL at .:1 nomtnal c"ncen .. 

t~ation of 2 perct!nt. Tho? <fyc served .13 a tr:~cer !or th~ asenL 

The dri•d 

l, 3 • 'l'tST OSJEC!IIfES 

!he pr1~•ry obJecti~e Ya, to dateT~inc 
area and levels Co~ ehe 
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SECTIO~ 2 .... DETAILS OF TEST (U) 

2.1 ~INTRODUCTION 

2.1.2 re.se Gdd .r' 

The test grtd consisted of a 9l·meter t~Jer e~eeted an Ursula 
islet and a downwind array of sampling locations. The purpose of this 
eower was to ob~ain data to provid,e esctr . ..ates o£ the source strength 
and efficien~y of the weapon system, and to serve a~ the primary 
meteorological site for recording required environmental para~te~s. 
The purpo~e of the dovnwind array ~as to datetmine the area coverBge 
of the ~eapon system, Figures i and 2 illustrote ~he mJjor !e~tures 
of tho test grid. Table 9, Volume It, describes the location o! tha 
aerosol Ulr.~plers throughout the test grid, 

2.1.3 Dissem~natton of Tcsc Aer030ls 
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DTC Test 69-32, Volume I (U) 

\ 

DESERET TEST CENTER FORT DOUGLAS UT 

28MAV 1970 
/ 
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UNCLASSiFIED 
• A!STMc:r (U) 

{_ 0 -ore <eat 69-32 """ conducted to examine the effect of aolu radia
tion on the viability of aerosolized s.rratla marceaoons (SH) ud 
Eoche<lcnh ~ (EC) after being aerially disseminated !.n a tttnperato 
marina environment during time period• about aunrioe nnd aun•et. A 
total of 27 field trial• ~• conducted (14 SH and 13 EC) In an opera• 
tionat area southwest of the Havaiian Ialando, Roleaaes wero c&da fr~ 
tvo Aero 1411 spray tanks wing mounted on an A4C jet aircraft, llacillua 
subtilh var nlaer (U:) •lith a fluor~acent trocer suspension vu 
loosed froa one tank vh or !C 
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UNCLASSIFIEO 
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Precpecacion coQcdin«ti~n, 
c~u«tcattoQ4 •upfGrt ana area 
aurvaitlance iatlatanca. 

Provided «urface auppott tor the 
USS Cl\A.'IVIL!£ S, llAtt (YI.G-40), 
fiva tUPPQrt ora!t, and •hip ro
P&d.r uliatanca. 

Sp•ce &n¢ =ainten&n¢~ euppott !Qr 
labot&tory• l~gistict and a4min~ 
1atrAt1an, 

Dt••oola.ctag je~ «tro~tft, 

?3V aircraft for ai~born• coomand 
po•t and atca eutvaUlanc:e~ 
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UN~l A!1SIFIEO 
SECTION 1, • INTRODUC!'ION (\1) 

1, 1 ~ IU:QUIREH!NT (U) 

DTC T~•• 69·32 origin&ted from a USAF USA raquiremont ~lob ro• 
que1ted the d~te~lnation of t~~ effe~t of aolat radiation on aer~soli~ed 
~croorsanio~s durlns vith dawn and 

aolar 1evoh) 

1·1 
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1, 4 • omcnVE or '!1m n:st (U) 

1,4,1 • l!!fhct of Sunliaht O!) EC and Sl! (11) 

The objoctlvo of tbio •••t vaa to obtain field data on tho affect 
of ounlisht on ao~oao1o of EC and SM wban taltaaad in tn op•n ••• enviton· 
=•nt during parioG. of lov aolar ~adiat1o~ tntonoitteo aaaoolated vttn 
•unr~ae ar:ld IWSJdt., 
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SECtiON 2. • DETAILS QF nsr (U) 

2,1 • SCCPE {1J) 

A total of 17 field trial• va• conducted at 8*4 (14 SM and 13 EC} 
-in .o.n opnatilll! area •outhwe.tt of Ha11aU dutillll tha period 30 Ap~il • 

28 Juna 1969, A •~<Y of t~ial• conducted under 1pecific conditions 
b siv"n in Table 2, 

2. 2 (C) DtSS!lltl!AUOK AND GRill AW.Y (U) 

A NAvy A4C jet at:craft equipped with two A~ro 't4a sprty tanka, 
wing 1110unted, vas uuil to aucsoli:e the tut 10atartal, rive &t'IIIY light 
tug boat1 .(support cs-aft), each converted to eer1e .ia an ocean IIIIIIPHIIll 

~ platfo~ and laborato<Y were eo;4oyed ao taraet vesaelo in thit t4at 
• Diueminatl.on """""enood 1.6 i<.m do.mwind of tl.e prl.ury 

lalioratoty ship (YAG-40) and cont11N•d for 3,2 l<m 
the late craft 

2-1 -
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TEST 65·4·-MAGIC SWORD. (U) 

DESERET TEST CENTER FORT DOUGLAS UT 

MAY 1966 

Distribution limited to U.S. Gov't. agencies only; Test and 
Evaluatlon;1 Jun 83. Other requests for this document must be 

referred to Commander, US Army Dugway Proving Ground, Attn: 
MT-DA·L. Dugway, UT 84022. 
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KACIC SWOfiD (V) wot do•t;ned to atudy the featibillty 
of ac of(obore rduu of A!l!.!.! .. upcl ..,rqu!tou .. nd to 
obtalu ad41tloQ•l l~for-.tlon ou (l) mooqulto-bltin& babltt 1 
(2) .caquito tup ond (l) tnd 
ht1crl probhu tho OelLVOI~Y DUqUltOU 

rnt~te dtu, 
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teata vtro conductod on or in th• vic1n1ty 
durioa M.ly 19&!, 

1v ... 
UNCLASSIFIED 

I , 

~ 

• 
~ 

e 
® 

• 
~ 

• 

• 
·-

• 

• • 

• 

I 

• 

• 

I 



• 
1 .• 

2 • • 

UNCLASSIFIED 

SECTION III 

rEST PROCEDoOU:S (U) 

TtST LOCAr!ON 

rho tr1olt wort canducto~ on (or ln tht vlclnlty of) Bokor 
tahnd (0° l~'M, l76° Z9'W), v~.lch h 1 low protllt lolond of 
oppr~l:. JBO ocrot located 37 naut ml aouth•aouthtllt 
0 f ftQO;P}IIlQ 
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c, 01\ohott 't'r U h,. , !It Ins S tu~l 

(() A <tnal• &tl4••atoo•t<!colty lndont(col to thoso uoed 
in tho trap tochnoloay ttlata, but ~ith !1vo o~uidlottnt 
pQdrtans on the im\tr c.irc.Lt anu un equtihtan.t. poli.c.tona 
on tht outer etrch~·v•• colttn·ucted for L.ht UJOa~ut.tc•bit11'\g 
1tud:y. VoLuntttrl "'n pla~td 11.. tach o! thast po1ition1 .n.d 
• dtlt£n•t•4 n~•r of vtctorJ w•a :•t•••td ce~r~•11y, Du~tns 
ooch ol <LI lO•=inutt b!tlna !ntcrvolo, tho nu=b1r ol bttot 
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received by ooch ~oluntttr VII recorded, Tht volunteora Ytrt 
•••cod ~lth tht!r htod ond neck covtrtd, rholr oloevea rolled 
down, and th~ir trouaara rolled up to JUit bel~ theLt kntte, 
Th• ~:o.n wra ankle•lar\gth, darK hou &nd low•tut ahou. 

(2) All bitt• rtcoivtd, from tho ftot to just bolcw th• 
knott vort rocorded. !ht ~n re~intd sonorall• mo~ionleoo 
but von pennHttd to capture tho tnOa~uitou vlth uplrators, 
The numbtr of tuch c~ptu:11 VII not recordtd•·nor wert ••tt.-tto 
modo of tho relotlv• number of biting tnd captured mooquitooo, 

(J) tho Jrld for tht flrot bltlni tr1•1 waa tocottd In tn 
open, b•rrtn ertt; for tht •••~lnlna biting trlolo, it woo 
~td to a vtattlttd •••• eimllor to tho ••••• oalectod for 
1ridt in tho trop ttchnoloay triall. Tho l•tcer loc~tlon It 
ohovn In Flcuro 2, r.rld 1. 
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Al'PtNDIX ! 

ERADlCATlON•·tS~~ ~~ SHl?BOARD (U) 

1, • !St.~:O C·ECO\"TA.'!I:I~Tl$! 

a. Proeed.ure! 

A 1odd tn•o<tlclde Foa A~parotul (TIFA), a thcr~l fog 
used nountod. on 1n. 11A.rmy • 

'"""',.' on Cht t. 

Ln& Objcet1v ... 2 1nd l tr1tll 1 t~t tru vu 
In tht tvonl!l3 tfttr uch trial with a non•ptrolount 

Insecticide, Trtps wort lno~octod prior to tach trial to 
lnourt orldlcoclon o(!lctlvonaoo, Ono o!fohoro trill (4,!• 
Hlo•.,.t•r ulu") "" t.comp1Lahtd aftor CO"fflotlon ol all 
Objoctlvc•2 ond l trl•lo, After thll !lnol trial, tho tntlrt 
Island"'' oproyed, Durlna tha Objoctlv .. z and 3 trlato, tho 
arro "'' covored uoln& tho T1FA, tn addition, all rotontlal 
brrodlng areoo wort oproyod oc thtt tlmo, uolng a flvt ptr• 
cent ouoponslon of ~DT In vacor, applltd by hand tprayoro, 
ORfl/0 "o:e<tOH", t nconptrolottnt tn .. cclddt ln clth•r ant 
or two percent •••prnolon ln dloool all woo used In thl TIFA 
•PPilculnns, 
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ABSTnACT 

The test BIG TOM (DTC 65 6), d1vlded mto two pha.'!es, was conducted durlng the months of May 
and June BG (BocUIU5 subtllls var. niger) was released against the Island of Oahu Phase A em 
ployed the A4/ Aero 14B weapon systems, Phase B employed the Fl051 A/B 15Y 4 weapon system. 
To an.Swer the basic obJectives of the Marine Corps, casualty estimates were to be developed !or 
various strike patterns employed during the exercise. It was assumed that when results !rom the 
use o! BG were adjusted by certain !actors BG was an adequate tracer !or the pathogenic agent 
DK (Venezuelan equine encephalomyelltls) . 
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(S) SECTION I 

INTRODUCTION (U) 

1, • BACKGROUND 

0 

was to evaluate the feasibil biological 
atta~k against an island complex, and to evaluate Mar1ne Corps 
doctrine and tactics for delivery of such an attack . 

2 •• ~ 

a, BIG' TOM consisted oi a series of aerial line-source trials 
during which a harmless biological tracer material, BG, was 
released (disseminated) from a high-performance jet aircraft; 
both lLquid-and dry-BG materials were used. All releases 
were made on the windward side of the island of Oahu, 

1 
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1 ra1n1 ,.. 1"\11"'\lr'"l,...n 



JCP-1, DPG 

I JNr.l ASSIFIEO • 
·' 

., 

•• 
.. 

· . 

•• 
2 



•• 

•• 

• 

• •• ... 

{S) 

1 • 

2. 

r- JCP-1. DPG f 

• 

-------

tIN~ I ASSIFIED 

SECTIOM U 

ACCONPLISHNEN'l' OF TEST OBJECTIVES (U) 

FIRST OBJECTIVE 

The first objective was to evaluate, in terms of estimated 
casualty production for a candidate agent, the effectiveness 
of current biologtcal spray-type weapon systems when employe4 
against targets in varying types of terrain and vegetation, 
such as that found on the Island of Oahu (Hawaii), by: 

1) Investigating the diffusion and downwind travel of 
biological tracer aerosols 

2) Estimating area coverage in both jungle and surround
lug tropical terrain 

3) Investigating the degree of aerosol penetration of a 
jungle canopy, the ventilation rate in the canopy, 
and time resolution of aerosols in the canopy 

4) Investigatin~ the degree of penetrat~on and aerosol 
time resolution of typical fortifications; e.g., gun 
emplacements, coastal defenses, etc, 

3. • SECOND OBJECTIVE' 

4. 

,.---
The second objective was to evaluate the effectiveness of the 
Aero 14B/A4 weapon system,when employed in accordance with 
u.s. Marine Corps doctrine and 
on an island co~pL<!X, 

. 
SECONDARY OBJECTIVE: 

A secondary objective was to characterize the meteorological 
conditLons associated with this island canplex which relate 
aerosol behavior to analog areas by: 

3 

....... I ff\lrl ACCJCJL'n 
aerosol behavior to analog areas by: 

........_ · ""uLnuvrncu 



l) Investigating the diffusion and downwind travel of 
biological and FP tracer aerosols over land and water 

2) Investigating meteorological parameters such as wind• 
flow patterns, turbulence characteristics, etc. 

This objective was fully accomplished, The data is reported 
in § V, , 2 • Conclusions are presented in § VI, '13 , 
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(S) SECTION Ill 

TEST PROCEDURES (L') 

1. ' TEST SITE 

\). 
2, </) NETEOROLOGICAL EWIRONME~"l' 

a, The Hawaiian Islands lie in a belt of prevailing easterly 
trade winds which characterize the subtropical oceanic regions 
of the world. Easterly winds are most predominant from May 
through September, when flow from east to northeast occurs SO 
to 95 percent of the time, with speeds over the op~n ocean 
exceeding 7m/sec 50 percent of the time. 

b. Interruptions to the easterly windflow occur with the 
approach and passage of troughs from the east or west. 
Westerly troughs may cause the winds to shift to a westerly 
quadrant during their passage, while the easterly troughs 
result in a shift £rom northeasterly to southeasterly or even 
southerly winds. 

c. Local anomalies in the northeast trades associated with 
terrain features, such as sea and mountain breezes, are found 
in certain regions of the Island of Oahu where the BIG TOM 
trials were conducted. Mountain breezes ate well developed 
in the central valley of Oahu in the Waianae area--in opposi
tion to the prevailing easterly winds, 

tion to the prevail 
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d. The primary meteorological parameters affecting the dif
fusion of an aerosol in the atw~sphere are windflow, turbulence, 
and stability, In the area of Oahu, the normal trade-wind 
inversion is near 2150m above mean sea level (HSL). The air 
mass starting from the sea surface exhibits a near-neutral 
lapse rate to about 400m with a more st.able layer above, ex
tending up to the top of the marine layer. Turbulence even 
at near-surface levels LS very low as compared with observa
tions made over continental areas. No marked differences 
were observed in the turbulence or stability profiles for the 
various trials. It can be concluded that the trial-to-trial 
variations in vertical mixing would be small. 

e. The primary factor which governs dosages in the central 
valley of the island is the character of the airflow over the 
Koolau Range, Under strong trade-wind conditions, a wave
fLow develops and air passing over the ridge is brought to 
the surface in the valley to the lee of the range. With 
lighter trade winds, the wave is poorly developed and air 
which passes over the ridge does not reach the surface but 
moves aloft over the valley. Under these conditions, local 
drainage flows and low-level temperature inversions develop, 
which tend to make dosages in this area highly variable as a 
result of the poor surface mixing conditions, 

6 
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b, Zinc Cadmium Sulfide (FP) 

The physical assay of FP material used on BIG TOM is 
shown in Table 3, 

TABLE 3 ~: F.\' ASSAY (U) 

Tracet 

FP•yellow 

FP-greet! 

FP-green 

--... ... --
5. ~ DISSEMINATION PROCEDURES 

a. Phase A 

In each trial of this 
an operational weapon 
island at predetermined 

phase, liquid BG was released 
(A4/Aero l4B) upwind from 

and distances 

, filling, loading, un 
cleaning of the Aero 14B tanks were performed by a special 
munitions group at Kaneohe Harine Air Station. Subsequent 
to the BG releases, a private contractor, ustng a light air
craft, disseminated FP along a flight path corresponding to 
that of the BG releases. 

lO 

-... 
that of the BG releases. 

•• 

•• 

·. 

•• 
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are shown in Fig. 1.) Surface wind was also recorded at the 
location near Makaha, about Skm south of station 30, beginning 
with trial B-3 on 2 June 1965, An MRI mechanical weather 
station recorded wind and temperature continuously at station 
24 from 1 thru 16 June 1965, Climate wind sensors were 
also located aboard the YAG-40 at 10.1, 13.7, and 27.4m above 
the sea surface, with the data recorded on Esterline-Angus 
recorders as the land stations. Vertical temperature gradients 
were measured by means of thermocouples located at various 
levels on board the YAG-40, During trial periods, temperature 
differences, referenced to the 10,1-rneter level, were recorded 
for 4. 6,, 13, 7, and 27, 4m above the sea sur face. 

(2) The YAG-40 was positioned near the center of the 
release line prior to each trial. At approximately 20 min 
before release time, she steamed upwind to avoid contamination, 
SLnce she was to be used as a laboratory for BG analysis. 

(3) In addition to measurements recorded on strip charts, 
various meteorological parameters were observed and recorded 
manually aboard the YAG-40 and at several island stations. 

b. Upper Air Observations 

Hourly pibal observations were made during test periods ·on 
board the YAG-40, at the CP, and at station 23, until 4 June. 
Beginning with trial A-6 on 7 June, pibals were taKen at 
station 24 instead of ~tation 23, The routine synoptic upper
air wind soundings were also obtained from the U.S. Weather 
Bureau station at Honolulu Airport. 

c. Aircraft Instrumentation 

(1) An Aero-Commander was provided, operated, and main
tained by Neteorology Research, Inc, (MRI), for the purpose 
of disseminating both yellow and green FP and for taking met
eorological measurements, The aircraft was instrumented to 
record the following parameters continuously on a six-channel 
Brush recorder: 

1) True groundspeed 

2) Turbulence 

3) Pressure altitude 

4) Air temperature 

5) Wet-bulb depression 

6) Aircraft heading. 

UN CLASSIFIED 
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(2) The air"temperature sensor was a fast-response YSI 

thermistor; turbulence was measured by means of an HRI Univer" 
sal Turbulence Indicator, Doppler radar provided a measure
ment of true groundspeed as well as dr•ft angle; flight-
level windspeed and direction were calculated from this infor
mation. Pressure altitude was measured by a pressure altimeter. 
The difference between the air temperature and the wet-bulb 
temperature was measured by means of a wet-bulb resistance 
thermistor. A Hast Development Company ozone analyzer and 
recorded was used to determine the ozone concentration at 
flight level, 



t<. 
TABL! S ¢.~ Ceta:R.AL M1:TZOR.OUX:lCAL COOI>I'2"'OJIS AT BEGDlNlHC OP' nu:A.l.S (U) 

Turbt.~lence 
Due 'tiM & llloda .. ed (m 1) {tntand.ty 

Trial (1963) (LST) -y~ ItO - Wlndva-rd LccwQrd in dr.:xrcc:•) 

A•l 24 )loy 2029 9,5 10.0 3.9 0,7 

A-lll1 26 l!.oy 2053 8.5 8.0 6.6 o.9 

A·2 27 )loy 2037 ll.l 9.0 6.2 0.8 

A·3 . 28 May 2003 11,1 9.4 6.5 0.9 

A•4 3Juo. 2000 9,5 6.2 6.5 0,8 

A-5 4 Jun 2000 8,3 7.0 9.5 1.1 

11·6 7JUII 2006 7.5 6.5 8.5 0.1 

11·7 15 .Jczq 1955 11.5 5.5 5,5 0.6 

A•B 16 Jlln. 2019 10.8 8,5 4.0 \ 0.8 

A·~ 17 Jun. 2001 10.5 8,3 6.1 0.4 

A-10 18 J'un 1959 9.7 9.S 5.7 0,3 

8·1 31 Hey 2007 7.2 1.1 6.3 ND 

8·2 1 .ruu 2001 10.6 9.0 5,5 0,6 

8·3 2Jun 2000 6.0 8.5 5.6 o. 7 

B·lll1 ll J\111 2000 10.7 ll.O s.s o.s 
B-JR2. 14- Jllll 1001. 8.9 10.0 4.2 0.4 

8·4 9 Jun 1958 s.o 9.0 5.2 0.6 

8·5 10 Jun l9S3 9.3 10.0 7.1 0,6 

B-6 12 .Jun 1943 e.s 12.0 5.1 0,9 

Time pf 8C r~lea~c; tp rele•see ~e mAde prior to 40d 4fter the BG r~lea,~. 
Raadtng •t YM .(.0. 
IUt .. dl.n~t• bk4n ('C'oa. "iiJ: 40;. 't'&ns,e. frat~~. z: to 7. -+ 3 bout:o&. 

• .· • .. 

• 'fop of. Cloud 
Stab:llity O:z.ont. 'ltlar{n~ ) ayer cover "''' category (ppha) (m) (tenths) (~) 

Neutr.al 1.3 1700 • 66•84 

Neutral 2.1 1600 5 68·78 

Neutral 2.5 1600 6 68-74 

Neutral 1.4 2000 6 68-82 

lteutral. 1,1 1000 l 68-74 

Neutral 1,5 3500 7 74-78 

}le:utr.llll 1.3 t200 4 69·70 

NeutrAl 1. 7 1900 3 77-80 

Neutrd 2.2 1600 5 76 

Nilutr.aal 1.5 2000 3 74-76 

lb:ut:rol 1,3 2500 2 76·78 

H~t't'lll 1,3 liD 8 15 

~uttal I. 9 liD 3 69-7:2. 

Neutrd 2.2 JO<lO 3 66 

Siutral 0,8 1200 8 ~5-80 
. 

N11utral 0.7 2000 6 80-85 

Neutral ND uao 6 67 

Nautr~:~l 0.9 1200 4 67·7~ 

Neutral 1.6 1200 7 72-78 

• • 
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" Status of Deseret Test Center FY 64 Chemical - Biological 
Testing Program (U) 

3. • Three of the test series proposed Ln Reference b have been 
deleted or deferred. These include: 

a. Test se11es 64-3 (LITTLE MO). This series is deferred by JCS 
authority until FY 65 because installation of the protective system to be 
tested on n Navy dest~oyer will not be completed until early in FY 65. 

2 
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PACIFIC TEST SERIES 

1 • 

2. 

3. ~ BACKGROUN"D 

The relative e.fficiency of several selected combinations of ship
board collective protectors and ventilation systems against a 
biological agent-simulant is being studied at Deseret Test Center 
in test 63-1. This present test series, 64-1, is an 'i"<t Jion of 
the FY 63 test series so that similar data can be obtaindd on 
ships eXposed to a toxic environment. The agents selected 
(UL and NU) include representatives i'rom the bacterial and viral 
groups. Each b~ological agent possesses a different level of 
aerosol stability; as a result, tests are required to assess the 
persistency of aerosols that penetrate the ship as a function of 
agent viability, 

4, • OBJECTIVES 

To rlAtPrminA the degree of penetrat!Qn ~d extent o! c~nteminatio~ 
hazard by biological agent aerosols on and in•o a ship having 
varioue combinations of shipboard collective protectors and 
ventilation systems. 

To evaluate selected protective equipment as required by the 
Navy, 

To obta~n information applicable to -;.he ~lavy' s biological training 
program. 

8 

program. 



To evaluate the e£!'eotivtlnass of various decontamination procedures 
!'or decontaminating exterior surfaces. Wa~er wash down will be 
one of ~~e procedures tested. 

9 

9 
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SUBJECT: Summary Report of Fifth Annual Deseret Test Center Planning 
Conference (tl) 

SEE DISTRIBUTION 

1. The Fifth Annual Deseret Test Center Planning Conference was 
held at Fort Douglas, Utah, 29 August through 1 September, 1966. 
Attached is a summary report of the conference activities. 

2. Please note agreements and decisions reached at the confer~ce 
as they may affect your activity. If it is determined that these agree• 
ments or decisions are in conflict with other programs or cannot be 
fulfilled for any other reason, it is requested that you notify ttis 
Headquarters as soon as t~oaeibl.e. 
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SUMMARY REPORT OF PROCEEDINGS OF THE FIFTH ANNUAL DESERET 
TEST CENTER PLANNING CONFERENCE 

1. (U) This report summarizes discussions and a~reements reachP.d 
between Deseret Test Center and Service represent~tives at the Fifth 
Annual Deseret Test Center Planning Conference held at Headquarters, 
Deseret Test Center, 29 August through 1 September, 1966. 

2. (S} On 29 August 1966, a DTC Executive Council Meeting was 
held with Service representatives attending. 

a. The following problem areas were discussed: 

(1) The usefulness of interim reports vs. semi-annual 
status reports was discussed. The consensus uas that semi-annual statt!S 
reports are satisfactory in presenting interim information to the Services. 

(2) The Navy representative asked that a section be 
included in the final report of 67-12 which compares the efficiency, on 
a quantitative basis, of the Aero 14B and the A/B 45Y-l spray tanks using 
(~-1 and Aero 14B) efficiency data developed at Eglin Air Force Base. 

{3) The Navy representative stressed the need for the /~ ~ 
d~velopment of an adequate VX simulant. This simulant will have to be 
developed before a number of Navy test requirements can be fulfilled, 'I~ f 
notably the simulated attack of VX against a marine, amphibious force. 

(4) The Service representatives were invited to present 
problem areas for discussion. The Air Force representative indicated 
t:1et much confusion exists in determination of proper security classi
f[cations in connection with DTC test programs. It was requested th'l.t 
~XC inform higher authority that lack of adequate security classiflcatJon 
g~idance has presented a severe operating problem, and that decisions 
s:tould be made as soon as possible to provide classification guidance. 
lt W3.S suggested that Deseret Test Center take the lead in standard:..:::in~ 
-.~r\lrity guidance because this Headquarters deals with classiflcatlon 
problems of all Services. 

(5) No problem areas for discussion were presented by 
either the Army or Navy representatives. 

b. Other discussions were held on the following items: 

(1) The procedures for conduct of the confere~ce. 

I 11\11"1 
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(2) 

(3) The test 67-4, BLUE NOTE. A new substitute test was 
presented with a recommendation that it be submitted to DDR&E for approval. 
The new test is called TRACTOR HL~ and bears t~e same nuTber designation 
as BLUE NOTE, 67- nted as a draft and discussed 
at the rneetin 

3. (U) The 30 August sessions were devoted primarily to orienta
tion of conference attendees in preparation for the ne'gotiations to be 
P~ld the following day. During these sessions, Deseret Test Center 
~regress in completing the FY 66 progL&rn was presented and discussed • 

.. ·.~ 

---

.. 
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(3) Decisions. 

b. 68·2, SHARP RAVINE: 

(:l) D<;Jci s ion. 

:'"' t1:1s deciC.fld th~t this test nhould l:'emain in the 01Jtline !?len. 

Pa•e 3 of ll ~ Je• 
- --·-·---------~ '""~ - -~ ·-;;· ,.., ... , ..... 

3 

the Outline '.'len. 
copy .!:1.../-.. 01. _ .. _~':.~- ..... o:•' -=~ 
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(3) Decisions. 

It was decided by the conferees that this test should be incl~ded j~ 

- ·~ . . . -
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d. 68-4, RAPID TMI: 

(3) Decision. 

!t «as decided that this test should be included in the FY 68 Outliru; 
Plan. 

5 
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Decision. 

It was decided that this test should remain in the FY 68 Outline Plan. 

f. 68-6, EXIT LINE: 

Page 6 of 1 r -l-::"' .. 
eng qf Jj; () C· ~ ,_ ~ 

\JN .... Ut-'J --4--1- u• .1.,\- .. - \, • I J \; 
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(3) Decision, 

tt was decided to include this test in the FY 68 test ~rogram, 

g, 6S- 7, ITICI<ED StiCE: 

(3) Decision. 

Tt was d~cided that this test should be included in the FY 68 Progra~ . 

a . . ~~··· 
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(3) Decision. 

It ~as decided that this test should be included in the FY 68 Outline 
Plan. 

(3) Decision. 

It uas decided that the test will remain in the Outline Plan until it 
;an be determined whether data are in existence to satisfy these 
raqut rerrent s. 

It ~as decided by the conference to eliminate this test from the r! 68 
r~:ograrn. 

k. 68-11. SPECKLED START: 



UNCLASSIFIED 

(3) Decision. 

It 1·1as decided to leave this test in the FY 66 Outline Plan to provide 
funds to initiate action ~nd to ~stabtish a target date fo~ production 
c£ agent. 

9 Page 9 o: l 1 ra.~"'$ .QJ····-----..£..o ';II of F•O- Co~·'l.~s 



UNCLASSIFIED 

(3) Decisions. 

(3) Decision. 

It <Tas decided by the conference that this test should remain in the 
FY 6B Outline Plan. 

10 
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Test Number 

68-B 
68-9 
68-11 
68-12 
68-13 
Herbicide test 
67-1 (carry-over) 

Priority 

14 
16 
12 

7 
13 
15 
11 

< 67-3 (carry-over) 
.:.-- ·67-4 (carry-over) 

2 
8 . . 
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(h) D~. Adams discussed two carry-over biological tests, 
69-34 and 70-74. Reason for slippage of 69-34 was given as nonavail· 
.ability of the munition. Test 70-74 was slipped because of delays in a 
predecessor test, 69-74. !here was no comment. 
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-

(c) 71-J: The requirement for this test was withdrawu 
by the USAF. The teSt was therefore dropped from th& FY 71 progr•~ by 
the eooference. 

UNCLASSIFIED 

r-r·4~, 

I JNr.l ASSIFIED 



--~-------

IJNCLASSiilr-

(4) Carrvov,n: T~sts: (Presented by Mr. Berl Johns). Nr. 
Johns stated that there were ~pp~ox1mately 8 cn~ry over tests that are 
not schedule-d tnat tnll have to be consi.dereG. ~n the individual Servtce. 
meetings: 

(g) 69·72. There were no co~ents foll~11ng pcesantat!on 
of 69-72. 

I JNCI ASSIFIEO 
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FY 70 

70-71 

70-10 

70-72 

69-33 

70-30 

70-11 

70-12 

70-31 

70-73 

70-74 

70-SO 

IJNr.l ASSIFIED 

Append!% 3 

Sffil}IARY OF IT 70-72 
PROPOSE:D OPL"RATlQ:,,\L l."'ESTS 

FY 71"~-

B 

7V. 63-10 

71B 68-12 

71C 69-34 

71E 70-31 

71F 70-50 

71H 70-?3 

71K 70-74 

71D 

71G 

71L 

* A tests will be conducted with a pri->rity over B tests. 

UNCLASSIFIED 

721; 

72B 

nc 

72E 

72F 

72G 
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Al.'PEND!X t. 

NF.W N'~ffiER DESIGNATTOVS 

FOR FY 71 PROGRAM 

Proposed l:'rogra'll D11s ignati011 
(Old) 

Reco~~anded l.'rogr~m Designation 
(New) 

71-A 

71-:S 

71-C 

71-ll 

71-E 

71-P 

71-G 

71-H 

71-I 

71-J 

71-1< 

71-L 

UNCLASS\FIEO 

71-30 

71-Jl 

71-32 

71·34 

71·33 

71·7iJ 

71-35 

71-10 

eliminoted 

eliminated 

71-11 

71-12 



UNCLASSIFIED 

WHISTLE DOWN (U) 
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Distribution limited to U.S. Gov't. agencies only;Test and 
Evaluation;1 Jun 83. Other requests for this document must be 

referred to Commander, US Army Dugway Proving Ground, Attn: 
MT·DA-L. Dugway, UT 84022. 
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This Fid£1 Report outline• the war~ •coocplished 
during tha a:et1o chamiedl teat •erie• •• n!ckn3L-<d 
ll"ri:Sru: DO!Il! .. conducted at the Geretle Ri<~e~ :ro•t 
Sire, Fort Uroely, Alaska, duri~g tho e•rioo 
l Daceobo~ 1962 to S Februa:y 1963. 
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~UtSTtZ POWK, ccad~etad i~ Al~lkP durtng th• winter ol 1962·63, ~~lu4td 
I!.XtU11 ethla IUift& GB•!Uhd K'S3 la<:looCI 111<1 II.!Jl l5S... 1bdh, •114 I'X• 
filled KZJ !.n~ Hiatt. n.. tut ., .. prtaarUr IQ ilmlltiptioa or tb• 
tdiCtltct, a.ct~~ro, •114 txtcat ol the b1urd tr<m Cll 1114 VX ca onvir-~tlll 
clothl.q, '"""• •"-" lrau~ gotmd, Vut.,... upo eta of u~q>l111S t.oclmJ.~a, 
•rctl.c dotbioc, dlc..,~ti'l!l •tboda, at><! dot1et101:1 '"" pt'otcctl.OOI 
oqui~>Unt von Jlto bv..,titltod, !Uti !ur doctri ... l c04.:4pt.l fl"'t opcut1<11U 
in t~e arctic vnt d&V<Olopo<l ft"" tho'" ii>'I'UtiSJIU-. --·· 
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ACCCMPLISHM!liT OF •rest OBJEGT~VES 

1. 

I 2, • m.ux 0\lEmV!s 

a, let Qbtectlve 

I 

' I 

I 
I 
I 
I 
I , 
I 
I 

• 
I 
• 

'~o dotcrmi~e if a hazard oxiltl ft~ tho pickup c£ Q a•d V 
•nont• in aoUd, liquid, and/or '~r·or lormo by onviro-ntd 
cl.othlna under cold weather .;ondit1ona, 11 

b, 2nd Obloctlyo 

"ro J•t••....U"• th• '"'tun and oxtont of huud from G and V agontl 
dtuerdr..atr.-1 on 1nov1 ice or troJ:t!n. g.raun,;l, 11 

''ro ubtal.n d&tf tor the improve,.nt at cutin& tochni.uu and 
3>noration andlor rovl.ton of oftendve and dtfenaive dootdnol 
concepti in arctic environment." 

d, 4th Obtect\ve 

''l:o invutipta the probl .... auochtold vith oporotins in arctic 
doth in; in a tox ·• thlllicol onvl.ro,...nt," 
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SSCTlOH 1 

lHTROOUCTION W 

. . . 

l. • II~CXGRC'tmll 

•, \ItS'[ SlOE t 

!l.ttco aub•uctlc nal.ona .. ,. conotl.tute poceatul or"• ot 
conflict, the lltST SID! Ph••• t toat voa 1altlote4 tr~ aq 
Air Force requirement for an operational eYaluatlan of itl 
nevly•developed A/B (air•borno, externaL) 

• fr 

""·•p<m oyltft 
conaioted of tna A/B 45Y·4 Dlaa.-ia.tar, vina-.ounted 

on •n P·105D •ircr•ft (wee Fig, l) and filled vlch ~ry blo
logicd tr•cer IJG (B&dllca 1ubttlu• wrr, alser), 

2. ' !lEST SIDE I OBJI!CTl\11!5 

Since objective• of thio teat are detailed 1ft ouba~quent para• 
grapha, they ore covered only ln 1 gener1l .. Daer here: 

1) Flr•t Ob!octlvo. To evdluate t~ ~ree Jtrength, 
dissemination efficiency, snd fuoetlonal character• 
latico of the dry dlaoemlnator vlth trecer !G 

2) Second Objective. To measure, u.der vorloua uet 
conditions, the diffuoion of particulate biologlc2l 
aerooola disseminated by line ~ at lov altitudea 
1n thl.1 cold-v•tther teat enviroo.aat, 

1 

tlfllf'l 1\ een:tcn 
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to aid thla lnvoatigation, t~o other trac.r .. teriala--,roen 
1nd JeUov FP 1--~r• d{ueminated fro. 1 llallt elr<:r•ft l&nder 
a{mllar teat condLtiona (••• Fig 2), 

1 Fluoreseent psrticles of zine sulfide aD£ cine cadmium 
•ulflde, respectively. 
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4 •• SCOPI 

Table l l1ota 22 triola thot vare •uccaoafu117 ca-,1•t•4 1a 
tllb taot, rllta• vu• aec.,..lttbell 111 tlu'M p:oupo, 11 baae4 
en chrH tYI"'• of ~~etaorotortctl con.ll.tl.au cue ara npre
•entattva of vintar conditlaa~ la thlt cold vaa~r envtroa
~nt. Teat• ver• conducted ~•r tc.pa~atur•• ranatca f~ 
•6. '°C to -42°C, vtrb tu •Jodi:J' of taae. kba coad...:taol 
<It tnrper&ttiUI llelov •ZO"C. 
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i • 
I • SECTION II 

ACCXJHPLISKMF.NT OF TEST OBJECTIVE~ (U) 

1. • OBJECTlVES 

The obje~ttveo of the test prog•am w~e: 

1) To obtain oource strength, dissemination efficiency, and 
operational characterist1co of the A/S 45Y•4 dry agent 
spray tank (fill~d with dry tracer BG) vhen operated 
under a range of cold•veather meteorological condition• 
from a higb•performanc• jet aircraft. 

2) To inveotigate the behavior of biological aeroeola in 
both long dovnwind travel at moderate vindopeedl and in 
loteral diffusion during calm situations, vhen releaaed 
into a cold•veather environment from an elevated line 
source .. 

3) To investigate the relationship between foreat denaity and 
the penetration, concentration, and peraietence of bio
logical aerosols in • cold•weather environment. 

4) To provide data for c~aring aerial releases of dry BG 
(WIST SIDE (U)] with aerial release• of wet BG [HIGHT 
TRAIN (U) ). 

I 

5) To investigate the extent of contamination (equi~nt and 
environmental) from the aerial dissemination o£ BG, under 
test conditions, and••if aignificant contomination 
existaM•to provide data for the development of operational 
~thodg of decontamination under theoe conditions. 

6) To continue re8e•rch in the standardization of cold· 
weather •erosol sampling and test techniques, both in 
the laboratory and in the field. 
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util ta p&tterna at the intufau · 

of 1 tptu<:• tonn v~tb o~ tarttln• 

,., • ..., ... , IVUI( IL.U 
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att,••l(M<ooaasitthtlonal\tpo tor arttllory•d•Uvued CB 
mun\t\ons 4cton~ttd In t•~p•rate far•ats~ terreln tnd.to. 
dtt•r•nnt tho t lon 4n<l h.lurda ill 
tht 
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SllGTlON 1 

lN!RuDUCttON (C) 

1. Cf;. 1:/EV!L !!OLE (II} 
1 

Pl!.ISE I 

DEVl!. !IOU, Phase I, tnvolved the testlng of a~ent CO-tilled, 
or Ullery munitions in a ter>petH• fonated envlror.mant. 
Speclftcally, the M121Al {155""') ho<.~ltzer abe H. ond thr MH,, '

1 
I 

(ll)mm) rocket v~rhoad ~oro teated. Slngle-at3tle and ain~le• 
and multt~le•round dyn•mie deton~tiono (tis. 1) were co~dutte~.~~ 
with tha MtzlAl ahol1; tuting of the !ISS rocket vaa ll.111lto<l 
co ainale•itottc'~etonatlonl. 

1 
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4 • (C) M CO!!!!UCX 

b, The toat VII por!oraod ln accordonce wlth t~ D~tL HOLE, 
Phuo t, tut plan \lith on• uceptlon••no trhll vlth •sent • 
GB woro conducted It the junction or lntorfaca of 1 apr••• 
tore•t With ·~·n ttrr•ln.lD) Ttttln& with c' VII not conducted 
It the inLwrfoco due to inch...,nt woather tn<l ruu1t1 turaln 
(Fla. 3) ~hlch ao htmptred oparations thlt all tr1ala 
t•·•t c<>••ld not bo conductod In tho lllottld Ume, 
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SEC!lO~ U 

AC.::t'MPLlS!W:lii: OF 'l:!:ST OBJECTIVES (Ui 

1. 1 rst oaJECIIV&S A:m ACCOW'LtSilHENT 

•· ltlmary Obl~etlve 

(1) "to 4ttarm1no •~••·timt~dosaa• relationthlpa, •• 1 . 
fun~tion of burat hdaht ana •a•nt dl.tfualo11 char&ctetiatica;' 

•rt ." t 

b. Socondory Oblo~ttvo 

"To <l<~tel'r\!.ne the vulnorabl.lUy of rapnuntotivo hor4 and &Oft 
to GB •11 

7 
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Safoty equlpment••such u prat•ttlvP <lathing, . ,·, 
pr,•t~<tlv~ m.u'ks, b•nl•ra, etc,··v•~ used ~urlng 'h' tut •• 
con~llh•ns dlctatt<\. 
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APPtNDU: '& 

tEST PROCEiliJRES FOP. iP Ah"D Slt0101. t'RtALS (tJ) 

1. • I'!ST !Qt') !'?lENT FQR FP AN'D OOJ!! l'l\lAL~ 

•· Honlt!OJl! 

(l) Fluorestent Parttcloe 

(2) l~mhl•t 

1·6\•typt boohlttl contalnlnl 30 arama ol rP were 
1 mptoyod and vert aoou~td to h••• a 4looamtnattcn tfflctoney 
of 30 ptrcent. 

(l) R•tonotlon Syotem 

Tho bomb\ttl voro flrt4 alactron~cal\y, 

t Th• rP VII t""'P••nd ~~ zinc cod11lum tultlde port\clu. FP 
uo•d fot thlt ttlt vat m&nulooturod by tho Unlttd St•t•t 
Radium torporotlon, Morrlttown, N,J, lt h•4 1 tolld·phooe 
dtntlty of appro~1m4ttly 4,0; althouah, when ••rooo\l&td, It 
Will rttn.tht IUip~nd•d. tn •tr for C\'lt\Udeub1e rulo•dl ('If t'\~• 
•114 \1\11 uhlblt praportltt \11\h r•sard lo ·1t"''tphnl< dlff.,,l··~ 
that l'l"f qu1U aif!\tl .. r to th\~•• of •n tnHt "''•· tn .adJL~t •n, 
Whtn Utf !Ntf'rhl h f'x.CUtd by \l)l\ht l'l( 1'1 tpi."-I.Hlt: V~'>'rt \•'"'li"Jo., 
lt lbJorf'l\~1, tn thtt lntt•nc•. "retn M Ytlt,.._, Jtt~f'n<l\tl( .u 
th• <liH•<t~rlttl<t ~~ th• tndlvld•••l pHtlcln. A d•t•lh-J 
llollnl d tho pr .. perHu ot tP whl~h 11'•1<• It ""lt•bh I r tht 
ttody 11f at1'\11tphtU'i< dl£lua1un •re ff.jffltfid 1n I dolt,llM•Ilt 

ptlblit 0tf'd by A~tv•nl Lt.btlf•t"1rl•a.t 1 
q~ 
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• APPEliD1X £ 

ENVIRONMEhiAL OESCRIPftON (U) 

1. • IESI SITF AR~ 

1, LOCition 

Th• alner•l a•oaraphtc•l atttlna of t~ D!VtL HOLE 1 (U) teat' 
ataa 11 cantul•lnterlot Aluh; 1pproxtmatt\y 190M. S! of 

• ratrblnkl. Loctttd tntlrtly on aovtrn~nt•contro11o4 1tn4, near 
rc. craaly In the T1n1nt llvtr V•llty, tht •r•• 11 bouftdtd on 
tht north by chi Alaakln Hlahvay, the ••at b) the Ctrltlt liver, 
•nd tht lOUth by the Gr•nltt Kountlln block, ~ ltpltttt teat 
1rl«a vert u.t4 durtna Cht DEVIL KOL! I (U) proarlm, Th• 
conlttroua foraac (•pruc•) tltt lltl betvrtn G•r•tl• River tn4 
S•vmtll Crotk, obouc 9,6kft Sl of cho Arctic Ttlt Ctnttr ftctllty 
at C.rttlt llvtr, Tht dtclduoua foraat (11pon) tltt, f•rchor 
vttt, l1 appr,xl .. ttly 8km SE of Klltpott 1400 o( tht Alllk•n 
RllhV11, 

I lllf\1 II f'f\lt"lr"n 

~lt"ICU 
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StCTtOlf IV 

TESf CO~'I>ITIO~S (U) 

1 •• nn~ OF mr 

~11 trill> Vtrt con4u<ttd In roro•rod totrllo durinS Jul, 
Aua, •nd Sop ol \9~4. 

z. ' rtsr ~RCA 
1', LOCjt ion 

Tht ettltlt llVtr tilt ., •• II lo~ttld In tht T••••: 
~1\n Va\hy d ~•ntr•l A\•lh,. Tho nu It l~ptodMttb 
" k<~ (b1 ••• rr... '• A 
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~. D4ton1Cion Syrt•.., 
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vl:h • ~o, 8 blout <ap end a ~otryto\ 
H557 fo10) Wll a\l 

b. O•llvtry Syaetm tor Dynamtc flrtngs 

H•\09 lflf•pro~tllcd hwltuu vltt ut!Uud to dynlmlcolly• 
lin lhdl.• on thl uraot, 

UNCLASSIFIED 

UNCLASSIFIED 

• 

• 

' 

• 

t • 

• 



UNCLASSIFIED 

SECTION tV 

T!S1 CONDlTtONS (U) 

2. (C) TEST EgytrME.Yr 

MAn\k\nt clochtd ln undytd cotton ~v•r•c•rmtnt vtrt ~Atd 
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UNCLASSIFIED • ABSTRACt (U) 

-----

SWAMP OAK (U) woe designed primarily to determine area
tirne•dosase relationships for artillery-delivered CB munitions 
detonated in aubarctic forested terrain, Agent•GB•filled 
Ml21Al (lSSmm) artillery shells were the munitions tested, 
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CI\APTBR ONE 

OPERAnON/IL SUMMARY 

SECnON I 

PURPOSE (U) 

Tne purpoae of SWAMP OAK (U) is to provide area•time• 
dosage informstton for GB•filled srtillery shells 
detonated in a EUI,OP•••n·a~te 

l 
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SEC'I!ON Ill l Jrlif-:1 ASSIFIED 
SCOPE (U) 

1. (. TEST DESIGN 

• 
1. 

The te't wa~ designed to meet 
singly detonating 34 GB·fil" 

SECTION IV 

TEST CONDITIONS (U) 

DATE OF T.!SX 

All trials were conducted in forested terrain during March 
and April of 1966. 

2. (#) TEST Al!l1A 

a. Location 

The Geratle River 
Valley of central-interior Alaaks. 

10 

UNCLASSIFIED 

.I 
I 
I 
I 

! 

I 
' I 

. : 

. i 

I 
I 



I 
I 
I • 

' ' 
! 
I • 

' i 

I ' 

I 
l 

araa ia epproximat•Ly 
of operation• at Fo~c 
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~ To al:onlate an air bunt, th< shell 
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' 

j 

UNCLASSIFIED 

UNCI A.~_C::IC/cn 



' 

UNCLASSIFIED 

DTC Test 66-4, Green Mist. Volume I (U) 

DESERET TEST CENTER FORT DOUGLAS UT 

JUN 1969 

Distribution limited to U.S. Gov't. agencies only; Test and 
Evaluation; 1 Jun 83. Other requests for this document must be 

referred to Commander, US Army Dugway Proving Ground, Attn: 
MT·DA·l. Dugway, UT 84022. 

UNCLASSIFIED 

2003199-0000005 



.. 

SECtiON l. • INTRODUCTION (U) 

1,1 (. BAC!<GROU~D 

The purpose of DTC Test 66·4 ~•• to determine the average area· 
dosage coverage in a ~ntane rain forest of four eh~micat wea~on systems 
emplu ins the Ml39 CB bcmblet. The oetermlnatlcn involved chrcu steps. 

~ obta ned p~o~ided a sample from ~hich • heLght·of-burst fre~ 
quency dlstributtcn for the Hl39 fu>tng system was estillll.ted. Second, 
single. GB bomblets dot below 
the 

1 

• 

u~o 
• 
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1.4 • TF:ST OBJECTIVE 

Tho primary test objeccive was to estimate the effective dosage 
area coverage thac could be expncted if GB·filled Mll9 bombLets were 
d•aseminated from M!S!EYE II, LITTLE JOHN, SERGEA!IT, au<! HONEST JO!ltl 
over A rain forest carcpy. 
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SECTION 2. • DEtA Il.S OF rESr (L') 

•••-s-..,.s-----------··- ··----.-T" 
I 

!lumber 
Trial ot trlalt HatorUI 
Group ccmpltttd dl.ueml.naud ?urpon 

A lJS HM Dotorml.no buret• htl.llhC 
dl.strl.butl.cn plttorna 
of H139 

1l 35 GB Dettrml.ne area•dcoago 
relationship for Hl39 
bo~leto otttl.catly dtt o• 
nated at rep:esentatl.ve 
heights 
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(C} Ten~ Ln (II) 

~•'rt,c to1c •tt< •• n~ en olevatton or •PP•'•nd.!Mtoly 3,700 t<:ac 
"'~0\1~ $Cl \eve} On t)tC C~Utcrn .slope Of liaUnO klCVoll:t.On 13, 
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.ABSTRAC'l'(U) 

rlf! 111 ll'rC 'hat 67-2, GB·fillcd BLU-19/1123 bol!lblets and Gil· and 
aimulnnt•filled M•l39 bot:lbl ted in a 
aumer foreat. 
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(TJ} PREFACE (U) 

(IJ) 'J:he US.A:r and US Nav,y provided personnel and munitions as 
requas ted D:tC, USA'n:COH provided personnel test 

and 
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Ol'!l!AtiONAt StniHARY (U) 

SECnON I 

PURPOSE (U) 

To dotarmint the e!!ecti~eneso ol GB·tille~ BLU•l9/BZ3 
bomblttt ejocted fro~ an 8UU•13/A diapenacr, abd K·l39 
bomblett dropptd frDlll • Sllleye d!apen.ur !.n a tampllr&te 
•~r loreat envircnmtnt, 
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CllAHlll\ 'l'l/0 

All.!A COVERAGE FOR 'l'IIE CBU-15/.A WJUPON SYSTEM (U) 

SELTION I 

llACKGROUND (U) 

l. • llESCRil"nON OF 'l'I!E CBU-15/A Wl'ON SYSTbl! 

l'he llLU•l9/~23 bomblet 1.a a USAF b0111l>let designed eo exp,lo11111,Uy 
d1,saeminate GB, and :!.t f.s delivered by means of the SlllJf•l:ltA 
bO!llbltt dispen.ur:, 'l'ht suu-1.3/A clisp~mur and the lll.U-•7 
bomblet together: 

4 
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d. Dugway Teat of the CBU·lS/A Weapon System 

'l'ha CllU·U/ A lieapon •Y•Ite<o, 
diapenoer 11.nd 

Utah. 
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l , (C) ~EST SITE 

a, Test Da!:e 
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SEC'rtQ! XV 

~RST CONCl~tONS (U) 

The teet waa conduc:.ta4 during June through July 1967. 

b. Test Location 

Tha teat was conducted in the vicinity of Fort Greely, Alaska 
at the Gentle Rive\' taat ar~a which is loc&ted in· tile Tanana 
River Valley of central•intelior Alaska fFig. l), The area 
1• located approximately 25 km from Delta Junction (Figs, 2 
and 3), 

c. Climate 

The climata can be charaaterized as typical t~perate summer 
7 _, 

I!Mt"l A c.!c.!lt:lt:n 
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vich hi&h temperatures in the lov ao•o and low tempera
in tho high so•. c'r) 

d. Vegetation 

The teat area waa aituated in a h~avy atand of declduoua 
aspen trees. The average heisnt of the a1pen treea, which 
made up ap~~oxtmately 70 percent of the forest (the rem£lnder 
bein& coniferous apruce treea),waa approxi~tely 18m. The 
average diameter of the aspen treoe waa lS em with a spacing 
oC approximately 1.5 m between tr•••· Inte~ngled among the 
aspen treee were apruce treea that averaged 17 m in helaht, 
with outatanding members reaching 19 m. The spruce treea were 
found to have an average di~eter of 18 em, with an average 
trunk opacing of 1,5 m. Figura 4 il a typical view of the 
aapen forut. 

•· Grid 

A arid waa oatabli1hed in an aopen foraat, Sampling and mot 
atationa were located aa ehovn in Fiaure 5 and Table l, The 
grid ia ahown •n F1gu~e 6, 
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CHAPIER THREE 

AREA COVERAGE POR TliE MISTJM: II WAPCN SYSTJi:M (U) 

SECTIIll I 

BACKGROUND (U) 

l, til 'l'he u. s, Navy Miateye II weapon syotem consists of the 
Sadeye Mk5, Mod·O cluster bomb and the M-139 bomblet 
combination. The Sadeye is a cluster-type weapon "ith a 
C&!IBC,lty for 83 

b, Dugway M-139 Bamblet Trials 

Single-bomblet trials were conducted in open desert at 
Dugway Proving Ground to ceasure agent GB dissemination 
cbaracteristica over a range of meteorological 

32 -· 
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~lED 

The overall goal of this teat w•• to provide the u. s. Air 
}'o~c• and l/&vy with ptrforunce dua for the llBII·H/ J. at~d 
Mi•t•y• II veapon •Y•~•~· respectively, in • temperate 
1\14!1U forest tl\'llir<>llll!&tlt• '!:hie goal """ achf.•v'd by oon• 
4u~ttns a •eri•• of burst-hetsht te~ts and atettc teats of 
• ingh bJ!tition• and th• <lat.:!. oe:n''"" 
•• l.nput fot 
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Deseret Test fenL~r, Ft. Douglas, Utah 84113 

67-2 Final Report 

D!C 6702157R 
LX 650212Dol9 

D'l:C 68-875 

may not 
In additior to security requirements which apply to 

each transmittal outside the DOD must 

Deseret Test Center 
Fort Douglas, Utah 84113 

(S) In DTC Test 67·2, GB-filled BLU-19/823 bo~blets nnd GB· and 
sJ.mulant-filled M-139 bomblets were tested in a temperate 
summer for<st environment. Burst-height distribution was 
determined for the M-139 bomb1et in an aspen forest. Area• 
dosage-time values were established for single BLU-19/B23 
and H-139 bomblets. The CBU-15/A and Histeye II weapon 
systems w~~e evaluated using the overlay technique to simulate 
nn ooerational emoloyment. D'!C Te~t 67-~ indicates that 
the CBU-15/A ar.d Misceye II are of military value in a 
temperate SUU'l11er forest environment application, 

C0 I :::"u 1.473 
JiiPI...lCU 1lCI 1'00114Pl. I Poll U W!OC)j II 
CIPOIJII POl Ulo!Y W 
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. I 1~1('1 (\ ~S\F\1:11 

PREFACE (!!) 

Tne RJD CLOUD test wao conducted in reaponse to mllit~ry 
requir•menta for data on bt~agent aerosols releaoed 1n cold 
wuthar envit011ll141nta. Moaeurementa of the 1ntectivity ot n 
a~roaots for monkey• were made at e~tremely low ambient tev~ 
Derfturet; determinat~ons were also 'll!lc!e 

iv 
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CIIAPTI!R 011£ 

Ol'El\A'n()NA1. SUMW.il. Y (U} 

S<:CllON t 

l'II!U.'<'SE (II) 

~ Th• overall ~urposa of tnia teat ~as: 

I INr.l A~SIFIED 

l) to obtain biol.ogi~d-de<:AY raee data on n:, 
zz, SM, and IC, and animal infe.ttivity data 
on tT when ~l. .. ~tnl.n&ted as n~o3olo 1.n « &ub~ 
zero (F,) over16nd envi~on~nt 

Z} To obtdn source strength and dtueatl.na;l.aa 
tfftc.ieney data for rt•fill11d Ml43 QQloblets, 
aa tested in thie ~nviron~nt 

l) 'tn obtain ~ta on tha hurat•hef.ght cl.btribu
tion and. percent duds of 1'1143 bod>leta dropped 
into a wintertime spruce for~•t 

4) to un these d.L\ta, wheu appr:opd.ate, lor 
~ki~ geo•raltzed predictions of caaualti•s 
and effe~tl.ve erea covarsga, 

IIN~l 4SSIFrED 
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6, - l'UN::'l:lONlNG Hl!tGR'tS OF Ml43 BOMBLET 

The Ml43 bomblet wa• projected from a towor-mounted gun into 
a wintertime apruce foreat in a manner aimulating an oper
ational drop, Eighty-threo tri•l• were conducted vlth sin• 
gle boQbleta projocted randomly 
.Uno bllr•t·hdght 

- --- - -- ---- . 
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• 1 INC\ ASS\HEO 
BlOLOG!CAL D'£CI\Y MTES AND tliE Vli\UU:NCE OF Tr (U) 

SECTION I 

2. • RED CU\Ill) (U) Al:I'IJ REL\.TED COLD-Wf!ATlU!!J:. l'EST.,l! 

The main pUfpose of RED CLOUD (U) Wla to obtain bl~logical 
decay rate snd animal infectivity dAta ~n aetoaola of Tt and 
ZZ dl.oaeminatecl. in frigid (fleld) fll\Vi<:on..,nts. 'rhe E26 and 
M32 dissemination oevices US&~ in this test wer.e not Undar 
evaluation, bue to disseminate herosols 
BDR r.:ea,our< 

UNCLASSIFIED 
• 
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IINr.l ASSIFIED 
SEC'IION II 

OBJEC'IIVES (U) 

the trial ~fforte and result• for this chapter are concerned 
with the objective• listed belov: 

FlRSr OBJEC'IIVR 

to determine the biological-decay rates of tt (stabilized), 
zz, SM-1, and EC-1 aerosols When disseminated from teat 
spray devices in a subarctic, vinter enviro~ant••both dur
ing the day (UV radiation) and at night, 

2 • fl SECOND OBJEC'IlVl! 

Simultaneously, to obtain eatimatas of the respiratory in· 
fectivity of otabili~ed TT•l aerosol• for monkeys, 

3, f/lf TlllRD OBJEC'IIVE 

To co~are 1 under low-te~erature field and chamber condi• 
tl.ons, the \•iabill.ty.decay rates of 'l'I', zz, SM•l, and EC•l, 

11 
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-:mssiFIEO 
SECTION 111 

SCOPE (U) 

S,\FETY llESTRIC'liONS ON TE:STIMG 

D~seret Test Center had previously established (prior to RED 
CLOUD teat) the feasibility of conducting safe and successful 
tests with pathogenic agents TT and Z?. at a -emote test site 
in central Alaska, Two contractual sOudiea were conducted 
in preparation for RED CLOUD: (1) a meteorological investi• 
gatton; and (21, 4 long• term ecological survey of the tut 
site,< 1•l(lol(!al Additionally, DTC conducted a Special 
Study, Alaska (U), which vas a preli~•nary field effort with 
vegetative, nonpathogenic bacteria to prepare for future 
tests with pathogenic vegetative bacteria at the Alask•n 
site,< 13 l A DTC advisory committee reviewed ell available 
data fro~ these preparatory studies at a meeting 1n May 1966 
and eoncurred in tho proposed method oE pathogen testing, 
subject to cettein restriction• on sgent dissemination, 
!hese restrictions limited tho amount of agent dissemination 
for each field trial and the wind directions allowable for 
taat1ng, and wore impoaed to preclude pooaible travel of 
agent pethogeno over inhabited are~s of the valley, 

------·--------
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TABU 1 tl: TRIAL SUMMARY (!!J ! JNC LASSIFIEO 
Completed Pri• Piaaemin· Matedsla 

Group nials ority Time a tor dhaeminate<.l Purpose 

A ... l. ~· •.. ~ 0 t• D3y E26 Tr & llG·l Vi•b!.lit y 
decay 

A .. 2.~ •• ~ •• 16 1 Night E26 TT & l!G·l Vl.abiUt 
decay, 
animal 
in foot• 
tvity 

B •. • • • • • . 8 2 Night £32 ZZ & 00·2 Viahilit 
<.leeay 

C•l , ••..• 14 4 !llght E26 Slf-1 & l!G•2 Viabilit 
de••Y 

C·2~···-•" 6 4 Night £26 EC·l & BG·l Viabilit 

• 

d<~cay 

Pue to ~hanging we«ther patterns which did not meet agent oafety 
liM~tationJ, a n-.v priority was aubs~!tuted for the one ahown abova, 
The A•L trials were aMfred from No. l pdority to No, 4, and eauld 
not be completed vtthin the ti~e frame and coat liaitatiGns ~poo~d 
on the teat., 

13 
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SECT!ON !V 

!EST C()liDITIONS (U) 

I.OCAUOl' OF TES1 

All of the field tti~le vere conducted in the Tanana Valley 
of centtal Alaska ( [ W, with operations betns dl.l:'ected 
and supported f~om Army facilitie• at Fort Greely. 
'rhe location of the BllR and was in 
the area of Delta creek 

2, • 'lEST P!:lll Oil 

Testi~ blg4n in lote November 1966 
February 1967. 
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SECTION V 

TEST PROC!DURES (U) 

OPERATIONAL ASPECTS OF T!:ST 

a, Sa~pling Grid and Safaty Citadels 

The g~id for the biological decay trials, and for tasting 
Tr vi~ulenea for ~nkeya, is shown in Fig, 3, The first 
downwind safety citadel, with its asaociated sampling tent 
and generator facility, is ahawn in Fig, 4, The citadel 
and munition release locations are shown in Fig. 3. 

b, Dis semination and s !!!!'eli !!II 
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1. .. NllMl!i!R OF 'tRIALS 

SEC'l:ION Ill 

SCOPE (U) 

The number of bomblet tri&la for burat•heigbt and d1••amina• 
tion efficiency dete~1nation• are 1ummari~ed in Table 4. 

Orouo" 
C<l!llplated Dbaern!• Mate~iala 
t:£'1411 ft'l.or!tv T!n~~~~ n<tt1on dl&flnldn•ted 1':.:::"0018 

D I1 3 !fight Ml43 '1.'1' itfidtncy 
tQurc:e 
atnngth 

! &0 3 Nl.gbt M143b Dye Verctcd 
(rMG) urlcer funetionl.n 

diatdou• 
tlcn 

a Cone!nuotton of t~: tal itoupa of Ch,.pt<tr II. 
b 'tO'Ier·mounted Sll'll (bo!llbl••t launcher). 

47 

UNCLASSIFIED 

IIMPI ACCII:It'n 

1 
' 



I 

0 
controlled envirooaent wao also required ~o facilitato 
lmmsdiatl aeaay ot IAmplea in on orea free of background 
oontamination. "Safety cltadela" wen deoigned and usod for 
thla purpose. their uae proved highly aatlafactory under the 
teot condltlona. Together with tho use of atan~ard CB pro
tective equipmftnt and an adherence to co~n ?recauttonary 
~asures (showering, decontamination of equipment, ~tc.), the 
aafoty equiv-ent and prooedureo reeulted ln no incidence of 
a.ge\l t disea.sc. 

7l .._ 
-- --~-·--- -----
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a. Safety Citadol Operation• 

Sampling crewa wer6 •tationed in pre~•ur1&•4 1afety citaa~l• 
at pradetermin•d intervala, d~ind of tht 
line. 

I __ 
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AllSTRAcr (U) 

This te~ort involves field studies conducted ln Central 
Al••~• during the summer of 1967 in which biological decay 
rate• (BDR'a) were del:<lndned for liquid (Tr) and dry (ZZ) 
fot:'ll!e of and for norti><<'tho•er .. 

Hi 
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1'1\EFACE (U) 

, DTC !est 67·8 (WATCH DQG) was initiated in re•ponae to 
Military Services' requice...,nt to obtain b!ol•>gical decay data 
on aerosols of Tl' and ZZ in an enviromrent considered analogous 
to tne temperate humid areas ot the northern hemisphere 
durin& the """"•er,ll) This report cover> the •ark accomplished 
'n the remote Delta Creek area, approximately 30 miles west 
of Fort Greely (in central Alaska), durlng t;h~ aun>1er of 
1967, 

iv 
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CHAPTER ONI: 

OPERAT!ON.<\L SUMMA?..Y (U) 

SECTION I 

PURPOSE (U) 

~ The pucpose of this test was to: 

1) Obtain data on the biolog~cal decay rates of 
pathogenic organisms ~ and ZZ, and on non
pathogenic organisms EC and SM duting night
time conditions in a summer, temperate en
vironment. 

2) Determine biological dec.1y rates of TT and 
EC released during daylight in a temperate 
wooded environment. 

3) Obtain data on the aerosol infectivity of 
TT to immunized and nonimmunized animals, 

4) Obtain data for comparison of chambet and 
drum vs field decay rates and animal in
fectivity, 

5) Utilize l~ and ZZ data obtained for making 
predictions of casualties and determining 
effective area coverage. 

1 Agent TT used in this test contained five petcent 
raffinose and Q,l percent dipyridyl as additives. 

1 
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CHAPTER TWO 

SIOl.OGICAL DBCAY AND VIRULENCE OF 'IT (IJ) 

SECTION 1 

RACKGROIJ1.1J .IND RATION.ILE (U) 

INTRODUCTION 

b, DTC established the feasibility of cond~cting pathogenic 
tests >lith Pasteurella tularense (SR) in the re!DOte Delta 
Creek area of the Tanana Valley near Fort Greely in central 
Alaska. .In ecological contractor who has been working on 
the distribution of SR in centrl'l Alaska since 1955 found 
agglutinins of this agent in representative species of 
lagomorphs, carnivores~ rodents, big-game animals (includ
ing bison), and livestock.(~Js,s) Other ~nvestigatora 
found SR agglutinins in humans, Meteorologtcal studies 
initiated by DTC and/or their contractors showed tnat field 
trials could be conducted safely by adhering to limitations 
imposed by the WAlCH DOG (U) 67-8 test plan, It wao con
cluded by these efforts and other independent serological 
evidence gathered in 1964, 1965, and 1966, that no epi• 
zootic or new endemic areas would be introduced as a result 
of testing Yith this agent. 

llNCLASSJF!ED 
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SECTION II 

OBJECTIVES (U) 

1, • FIRST OBJECTI~ 

To determine e~~ viability-decay rates of TT, zz, EC, and 
SM in a temperate summer environment and to compare "he 
field decay rates >dth chamber decay rates when obtained 
~nder similar conditions-

2, • SECOND OBJECTI~ 

To obtain eotimates of the infectivity of stabilized TT 
aerosols for monkeys. 

3, • TRII\D OBJECTI~ 
To estimate the biological d~cay rate of TX and EC-1 when 
released in a temperate wooded enviromnent during daylight 
hours. 

4, ~ FIRST OPERNrlONAL OBJECTIVE 

To provide viability decay and infectivity data on agent TT 
for the purpose of estimating the weapons effectiveness of 
the TT-filled F105/A/B45Y-1 system in a temperate environ
ment .. 

5, • SECOND OPERATIONAL OBJECTIVE 

To provide viability decay data on agent ZZ for the purpose 
of estimating the weapons effectiveness of the ZZ-filled 
Fl05/A/B45Y-4 weapon system in a temperate environment, 

1l 
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SEC~totl III 

SCOPE (U) 

' A total of 15 Phase A trials were run. For the first three trials, 
a bad lot of plates was used and no data were obtained. Trial A8 
was excluded from the analysis because of significant ~nd shifts 
following dissemination. 

12 
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3, (U) llA YLlGl!T 'rRIALS 

• 

in conducting the darkness 
disseminator, 

SECTION IV 

TESt CONDITIONS (U) 

1. <t tESt SITE DESCRIPTION 

All trials for this test were conducted tn a ~ulti·chsnneled 
area of Delta Creek apprn<imaeely 50 ~ west of Fort Greely 
in the 'hnana Vsllay of central Alaska , _. 

14 
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• DrC 'ft:>St bll-71 \o/Bl:! l.~lt\dU~ t~·d 8" ~ !1 inl ~~ f\1rt with thL• liSA~' (1A(. 
Tt!St 68-4J) t~' l'Vcdue~te th~ ~..lffl'LtiVto'Bf'~9 ,J! Llll' f!..r./ARI•W-2/TX untlln'\) 

weapon system CLI redu'-t' wheat cn1p yields. ll \.Jas the ftrst t(.•st in 
which live agent TX has been rel>!a.ed >'Ltb ~he A/a:.;Y-2 spray tank. 
Elevt~n ~ucc.essful trial~ wer£1 LllnduLtt'd, st•VL·I~ with l t TX and 

lled TK, from Jl Oct tu 1 De• 68, 

v 
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1.4.1.2 Killed !X ts defined as spores killed by a g&Seoua Mixture o£ 
ethyleno oxide. Dead TX spores are :hose which have died as a result 
af causes other than intent 

t,4. l.J Viable stea rust (VSR), as def1ned in par. 3.3.3.4, Vol. ti, is 
a means o ~ denn:mining percent of viable .stem rust in tl given amount of 
agent, 

L 4, 2 W'l!ea t S cet~ Ru• t 0 is ease 

Wheat ste:n rust ls ohatactedud by the devalopment of rust•colored 
pustules on the plaot which break through the stem, loaf, &nd sheath 
surfaces. The crop is da~aged by the growth of the fungua on the 
wheat ste~~ and leaves and by the developing spores, both of which use 
th t nd t t t i l d d f d 1 1 h t k t . ~· . . . --· --- . 

IJNn -- · tA.ASSJFIED 
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1.; • OBJECTIVE 

t,;,l the objecti~e of this test was tc investigate the effectiveness 
of the F4/AB45Y·2/tx weapon syste~ to reduce wheat crop yields in 
selocted geographie areas, 

1.5. l.l The objective was sub·divided into specific tasks as follows: 
to determine the downwind travel of agent TX released from the FI./AB45Y· 
Z/TX weapon syste~; to esti~Ate the yield reduction and loss of wheat 
crops attacked by this weapon system; to study the effectiveness of 
kitl.ed 'IX as a simulant for agent TX; and to evaluate the adequacy 
of the ARCHON system to predict downwind dosages of TX. 
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P~lln ktll~o•d l'X Lt·tat ... ~tud ~ .. ·v~·H liv~· o\,\-t\'11( (lUll"> f.,.ft.•r\• \LI\tiLL~t•d. 
l'ho.! kilil•d ,\g••nt" tll~tl.., Wl'ft' tll!!-tlv,n.Ht•d 1'(.JIIH(l N' ~1ml th1.· it"'' I!Htl'i 
11

G~I.lltJI B. 11 All trL\l!) \Jl'll' lL•IIdUlll'd in th~· Ylt iufty td y,, l~aiW !11'111 Jt•IJI 

Ft,,t·hla, tt·~.nn ll lk l••lwa l'lh8 t.•• l Ul•L'\'mlu 1 PlbH .-. 
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Th~ test acrva,•ts wvr~ di~'""'in«L•·d fr<•nl the A/B4SY-2 
ca.rru:d bv an F .. 4 ,d.rt.l"Uft a.lunv, \ltll..• t'l f11\1r ru 
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2, • DEFERRALS 

.. ··· .. ···.·:.·:-~:-:- :·· ·· .. :-~.-·;·:·_. 

BIOLOGICAL TEST SERIES 
INTRODUCTION 

It will be noted that some tests have been deferred; IRON 
CLAD (U) was deferred because of aircraft carrier nonavaila
bility due to the V~et Nam confl~ct; Test 66-9 }~GIG SWORD 
(U) Phase II was deferred, primarily because it was cons~dered 
of low priority and funds available for testing were insuf
ficient. 
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BIOLOGICAL TEST SERIES 

INTRODUCTION 

2 . • DEFERRALS 

Several of the test programs that were or1g1nally scheduled 
have been deferred because of lack of funds. These include 
66-9, MAGIC SWORD II (U); 67-5, WORK HORSE (U); 67-6, BLUE 
TANGO, Phase II (U); and the second and third year study for 
GLOBE TROTTER (U). A port1on of test 67-8, AUTOBIOGRAPHY (C), 
was deleted because of lack of suitable stab1lizer for the 
dry agent. Lack of equ1pment made it advisable to slip test 
67-11, EXPUNGE (C), over into the FY 68 program. BLUE NOTE, 
67-4, has been withdrawn and may be subm1tted later pending 
further study of the requirewent. Tests 67-9, KEYFRUIT (C) 
and 67-10, ~ffiDDLED (C), have been w1thdrawn due to the 
acceptance of the higher pr1ority program 67-12, EXPULSION (C). 

2 
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BIOLOGICAL TEST SERIES 

Iti"TRODUCTI ON 

2. - DEFERRALS AND CA..'ICELLATIONS 

'Several tests that were or~ginally scheduled and have been 
deferred or cancelled because of lack of funds, or withdrawal 
of the test requirements ~nclude 66-9 (MAGIC SWORD II), 67-5 
(WORK HORSE), 67-4 (BLUE NOTE), 67-6 (BLUE TANGO II), 68-31 
(TRACTOR HUB), 68-33 (WICKED SLICE). ~Test 67-11 (SLOW WALTZ) 
was deferred to FY 68 and ~ts test object1ves are now 
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CHEMICAL TEST SERIES 

INTRODUCTION 

2. • DEFERRALS AND CANCELLATIONS 

Revised test schedules and publication dates of Final Reports 
provided in Table 9 result from priority changes and funding 
limitations. LII7LE CORPORAL, 65·15, BLACK LABEL, 64·18, 
LAUREL GROVE, 64-19, and STEEL POINT, 67-13 have been 
cancelled. 
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nat be given to any FY-69 tests OT tests 
grams. 1Thase nicknames assigned to FY-68 and 
W4ll continue to be used. 
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• BIOLOGICAL TEST SERIES 

INTRODUCTION (U) 

l. ~ GENERAL 

ception of 68-70, POND, all FY-68 contingency tests 
were reconsidered at the Sixth Annual Planning Conference 
and were given new numbers as follows: Spec1al Study B-13 
was changed to 69-32; EXIT LINE, 68-31, to 69-33; PRAIRIE 
CARPET, 68-30, to 69-74; SHARP 72 to 69 
LEANING SHOE 68-73 69-

2. 



• GENERAL 

CHEMICAL TEST SERIES 

INTRODUCTION (U) 

I 

for the new test (No. 68-52) was prepared and 
on 3 Oct 1967 and testing was conducted at three 

1968 • ._. 

:;~~ 2. • DEFERALS 
.J'_;.J~ 

a. As a result of the scheduling of test 68-52 (CLIFF ROSE), 
test 68-15 (RED OAK II) was rescheduled then cancelled when 
it was decided that reanalysis of the requirement in light 
of current data should be inves 

15 
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TABLE ? • : STATUS OF CC'RRENTLY ACTIVE CHEMICAL TESTS (U) 

no 
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.. ---68-51 STRANGE FRUIT --- ----
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Date test 
conducted 
or scheduled 
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-Cancell.ad 
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A. BIOLOGICAlS 

~ 

2M ~ 

BG 

"" 
EC 

UL ' SR 
~· ,., (wet) 

zz (dry) 

NU DK 
FX ("ue-c.) 
Tn (dry) 

N Tl\ (Yilt:) 
TR 2 (dry) 

~1 ~ ;::: 
") :·") 4 ,.. ,... 

ou Ul 
MN (Yet) 

::» p 
n n 
n n lfi (dry) 
-" -" !J, !J OJ LU 
n n 
::I ::I OJAP "" 

KC RX 

I.E 

PA 

SI 

ZQ 

TX 

SX 

ACE!Ir SYMBOlS (U) 

None 

Hone 

~nccphalamyelitis 

Jnhnlutian unt:hrnx 

Q Fever 

YelloY Fever 

Yellow Fever 

Chipungunyn Fever 

Plilr,uc. 

Rift Valley Y~ver 

P.dttocosla 

O'Nyong•Nyong ~evrr 

Yheat stem ru::>t 

Ryo stem rust 

Bacillius gtobigii 

Serratia murcescenu 

Echerichin .£21! 

Francioelln tulnrcnse 

V1.rufi of Venezuelnn 
~quine Enccpbnlomyelitis 

1\ucillua nnthracia 

Coxiella burnetU 

'fe llo!.O' Fever V{rus 

'lellou Fever vi-ru!l
infcctc.d mosquitoes 

Chipungunya Virus 

Pnsturelln pestis 

Rift Valley Virus 

Paittocoais Viruu 

O'Nyonz-Nynng Fever Viru~ 

Pucc.inia &t'ilnines 

None (bio tracer) 

No effect (vegetLltive non 
pntl\agen) 

No effect (vcgctntiv~ non 
pnthogen) 

Let. hal 

Incapll.cituting 

Ll!thnl 

Incapacitating 

Lethal 

Lethal 

Incnpacit:atinr. 

Lethal 

Incapacitating 

Incapacitating 

Inc.:lpn.citc.ting 

Anti-crop 

.Anti-r.rop 
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BIOLOGICALS 

QM 

Ll< 

All 

cnEMicd"s 

(Contd) 

S'!MBOL 

sYMBOL 

so2 

MAA 

TOF 

BZ 

CA 

GB 

GD 

liD 

cs 

J.NA 

LND 

XR 

~ 

oz 
NX (vet) 

*Old •1ymbol - UC. 

DISEASE 

Rice blast 

,/ 

COMPOUND 

Sulfur di"xide 

~ethyl nccto 
acetate: 

Trioctyl pho9phate 

'B,e.n2.o1atc 

Orgnnie phosphate 

Organic phosphate 

Organic phosphat~ 

Orga.nlc p'no.!iphc.tc 

'!'ox in 

lli.o-Su 1.f::l..de 

MAlononitrilc. 

Butyl 245-T 

'!ox in 

Pircularia oryzae 
Anti ... crop 

Bruce.llo. !£!! 

G'B oimulant 
None 

c~ ~imulnnt 
llone 

VX simute.nt 
None 

?yYogc~{c non-pcYststent 1neapa.cita.tinz 

Non-pc:rsistent nerve Lethal 
agent 

~on-persistent nerve agent l.et\1al 

Scmt-pert~i.o;tcmt: nerve Lethal 

agent 

?eroistcnt nerve agent Lethal 

sr:nphylococcu(l 
~ntcrotoxin 

Mustard Gas {persistent) 

SupP-r te:nr gas 

Botulinum Toxin 

Incapacitnti.ng 

l.ncnpacitat::l..ng 

Incap.ncitnting 

Herbicide 

Herbicide 

LcthCil 
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CJlAPTER ONE 

C R E M I C A L T E S T S E R I E S (U) 

• SECTION I 

INTRODUCTION (U) 

2. • DE:FERALS 

a. As a result of experience gained from the sheep incident 
near Dugway Proving Ground, tests 68-10, and 
68-12 have been deferred l'endLng the acquLsitLon of a new 
test s1te with sufficiently large buffer zane to assure 
max1mum safety for these operatLans and to permit the con
duct of that portion of PROGRAH SAFE whlch applies to these 
tests. 

1 



TABLE 1 ~: STATUS OF CURRENTLY ACTIVE CHENICAL TESTS (U) 

69-15 

69-16 

Test no. 
Date 

test plan 
completed 

• Cancelled 

. . . • . Cancelled 

' \ 

2 

Date test 
conducted 

or scheduled 

... 

Estimated 
publication 

date of 
final report 



TABLE 1 ~: STATUS OF CURRENTLY ACTIVE CRE:-ITCAL TESTS (U) 

69-15 

69-16 

Test no. 
Date 

test plan 
completed 

Date test 
conducted 

or scheduled 

--------------- -------
, Cancelled 

. . . . . Cancelled 

\ 
\ 

2 

Estimated 
publicatiotl 

date of 
final report 
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TABLE 4 •= 

Test no o 

l, 1\\H :; }\~;")lt'\tU 
STATUS OF CURRENTLY ACTIVE AND PROGR..<\NHED 
BIOLOGICAL TESTS (U) 

Date 
test plan 
completed 

Date test 
co:tducted or 
scheduled 

Estimated 
publication date 
of final reporta 

. . -- - .. . ----~--~:..·-:.~.;;:. --·---~- ------- . . 

-- .-:...= •• -· -···- ----· -· . --.!... 

. . ... . . -
. . . . - ---=- ...,..--~- ,_._,_---. --~ -·-:"": ... ::: .. - --

• I "''•'~' • 

. . ---- ___ _._ ____ ;., .·. . . . - - - -

69-36 0 0 0 0 0 0 0- Not scheduled 

69-71 

69-72 -·-
Not schedul'"d 

Not scheduled 

69-74 0 0 0 • 0 0 . 1lllllllt Not scheduled 

. -~---_. .. ., . - - ~- ___ . ____ .. ·. :._- -

\ JNCL ASS I FlED 
10 
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.~!• T•~l• 1 • • Su"""ry .n D1:C rue Program (IJ) 

:st/£ T•st/Study CQgnbant 
Numb Numbt:!r A seney 

• .. • .. ... 
"" -

• 

Stal:'us 

Cltomb!l:!r t.~o~k at: Cornctl Utd.wruty hu beon 
e~lc~~d. Report covering Yeoutt« of 
cJ.t.tormber- trial.s to be ?Ubl1.iihed in Fe.'b.rua:ry 
1~1l. Remntnder of rtqu~rcment to be in~ 
teeralcd into nTC To~t 72-70. 
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b, R&tionate 

(2) With some alteratlon, thiJ test 13 the previously 
"pproved D!C Test 6~:5- (LqON C!J..D (U)), 
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DTC Test 68-13, Phases I, II, Ill and DTC Test 69-12. 

Volume I (U) 

DESERET TEST CENTER FORT DOUGLAS UT 

FEB 1972 
\ 

Distribution limited to U.S. Gov't. agencies only; Test and 
Evaluation; 1 Jun 83. Other requests for this document must be 

referred to Commander, US Army Dugway Proving Ground, Attn: 
MT-DA-L. Dugway, UT 84022. 
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fll AI!STRACT ~!1) 

~ Desaret Test Center (DrC) Test 68-13 was a joint u.s., 
U.K., and ~adian program designed to investigate the extent and 
duration of ha~ard following a GA, GD or v agent attack. ~hases I and 
III were annulus trials involving agents GA, GB, GD and VX spray in 
bath open grassland and wooded terrain at the Chemical Defence Estab
lishment, Porton Down, England. Phase II consisted of both GA and GD 
spray and munition (GD•filled) trials at the Suffield Defence Research 
Eutablishment, Ralston, Canada. DTC Test 69-12 was planned as a more 
detailed investigation of the problem at a test site at Edgewood 
Arsenal. This program was cancelled shortly after initiation due to 
restrictions placed o~ open air toKic releases. 

til The purpose of Test 68•13 and 69-12 was to ob~ain rate
" f•vapor re'Turn data for agent GA and GD whe11 sprayed on different 
terrain types in a Summer (temperate) environment. GB and VX trials 
were also conducted to strengthen ca~fidence in the GA and GD data by 
allowing comparisons of data from G» and VX munition tests conducted 
in the same environment.. ~ 

ib. 

ib. 

----------------·-------

L 



SECTION l. , SUMMARY (U) 

1. 2 (U) DESCRIPT!ON 'OF MATERIEL (U) 

1. 2.1 Pertinent Weapons Syste1ns 

The weapons systems germane to this test were explosive 
munitions (GD·filled), aircraft spray, rain-type mun~tions (using both 
GA and GD), and massive bombs (GA- and GO-filled). 

1.2.2 Apparatus a~d W~aeons Systems Used to Disseminated Agent ~n 

PTC Test 68-13 Trials. 

The agents were disseminated by the following methods: 

' a. 155mm Howitzer shell (GD-filled) was the explosive 
munition used. 

b. A crop sprayer shown in Figure l was used to si~ulate 
the dissemination of agent spray from aircraft, rain type munitions, 
and massive bomb dissemination. 

1-1 

~ 
I 



l. 3 4 OBJECTIVE (U) 

~ To determine rate of evaporation of GA, GB, GD and VX 
as a function of contaminat1on dens1ty, drop s1ze and terrain cover 
under a var1ety of meteorolog1cal conditions 1n a temperate env1ronment. 

1.4 • SCOPE (U) 

1lf OTC Test 68-J3, Phases I and III, wa> conducted at the 
Chemical Defense E~perimental Establishment, Parton, England 1 •

2
• DTC 

Test 68-13, Phase 11, was conducted at the SuffLeld Defonce Rese&rch 
Establishment, Ralston, Canada3 • DTC Test 69-12., the fina: test in 

1-3 

1-3 

:h ~-~-' '~ I_ 

1 
l 
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this program, was originally s~hed~led for cond~ct near Fort Greeley, 
AlaskJI. However, due to testing complications,.the test site was 
moved to Edgewood Arsenal, Maryland. Only three trial• (of 54) ware 
completed in the spring of 1969 prior to imposition of open-air toxic 
test restrictious. 

I ' 



2.3 ~ DIG TEST 68-13, PHASf. I AND III (U) 

2.3. 2 • D~sign of Grid (U) 

• In Phaoes I and Ill, 82 spray trials were conducted at 
the Chemica~ Defence Establishment, Porton Down, England; these trials 
were conducted jointly with Deseret Test Center. !he trials 
were tun both in open and forested terrains, using the nerve agents 
GA, GB, GD and VX. The trials were conducted du,ing three time 
periods: (l) July-August 1967 May-June 1968; and 
s~ptembcr 1968. 

2-2 
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2.4.1 tlf· Spray trials- Canada {U) 

..r This pha•~ o£ thu s~rics (test 68-ll, Pha~e 11) WJH con· 
t!u<t<•d ~t L'!lt Surticld llercncc ResPar~n EstabUsl'>ment, Ralotun, Alberta, 
C:.11wun, !o provide d.lta on the cvap<>rntion charoctcdstic> ul Gil 

2· 30 

2-30 



·- . 

2.6. DTCTESTM·12(U) 

(U) DTC Test 69·12 was suspended due to restricc•ons 
imposed on open·air toxic t~sting. Tnree trials were completed out of 
54 trials scheduled. 

2·40 ---···' 
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UNC'-~ 
ABSTJ!.ACT 

D'l:C Teat 65-13, HIGH T..al (U), was a teat pro grant 
designed to •••••• the vulnerability of ships to an 
enveloping cloud of toxic Q agent. The teat agent vas 
methyl acetoacetate, a GB simul~nt for which an agent• 
simulant relation•hip had previously been established in 
D'l:C Test 64-2, FT..alER DRDM (U), Phase I. Each of four 
u.s. Navy ahips•·(l) a PRAM MK I Destroyer, (2) a Guided 
Missile Destroyer, (3) a Landing Ship, Tank, -nd (4), an 
Attack Peraonnel Tranaport••were tested under each of the 
three standard material readiness conditi~1s. Each ship 
was enveloped by relaa1e of the teat agen~ through a 
turbine'disaeminetor vhich vaa located on the b~ of the 
test ship. 

iii 
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~tii&!fL;] ~. -;. :_; ___ ~-11 
~CL~SS\HEO __ _ 
SECTIQI II 

ACC!l!PLISliMZ!IT OF TEST OBJEC'!IVES (U) 

1. • OBJECTIVE OOE 

b. Objective One Yaa &ttai~ed through envalo~~t ot a 
FRAM MK·I Oeat~oyer (DO), a Guided Missile Deat~oyer 
(DW), a Landi~ Ship, 'taol<. (LS't), a~d an Attack l'e:sonnel 
Transport (APA) by GB eioulant, ""'''hvl 

inafter dea ign.ated 

2. • OBJECTIVE 'NO 

a. Objective Tvo vas co esttcace the penetration ot GB 
into the four types of operational naval ships by evnl
uati~ tho results of Objective One in conjunctio~ with 
the GB/GB-simula~t relatio~ship established 1n FLOWER 
DIWM (U), l'hase I, as amended. 

--- --- -- - ---------------------- ------------
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liNCI ASSiHED 
(<l) szcr:tQl xn 

7ESl' PROCEDUW (U) 

1. • 'W!'I' Loo.\'I'IQl AliD DATE 

!ba trills wtre conducted ln &n operetton&t ares of the 
Pa.::itic Ocean, off San Diog<!, du;.-illg the period ll Janu.azy 
thtu 26 February 1966. The base of operat:lo!UI wu the 
San Diego Naval Statton. 

2 •• ~ 

3. 

Pau~ ope~ational Navy ahips vera uasd ~or t.sting•-& no, 
a !)00, m tS'l:, 4lld. an AJ!A, '!!hare were 36 utisfactozy 
envelopment trial1, three under each of thte~ ~tarial 
readineaa conditious for each of the four ahipa (i.e., 
nine tri&le per •hip), 
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UNCLASS\f\EO 

4. • TEST SHIPS 

6. 

'The ships auigned to the HIGH l.O'il test vere the USS 
Fechteler (00870), USS Berkely (DDGlS), USS Wexford 
County (LSTl and USS (APA220) (F 1•4, 

6 



~ tiNCLASSIFIEn I 

were instructed in the usa of 
the protective mo~k, ma•~ were worn by personnel 
directly c:poud to dgni!ieant quantitiu of MAA. 
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IINr.l A ~~IFIFf'l 

AllSntACr 

'Te•t• w~re condu~tad to 4ttarm!ne the amount o! •t•ndltd VX 
p1Qkod up on the clothing of pe~tonnal t~averaing patht 
formed by tn• breaching of mlnefiel~• and ertat contaminated 
to approd!tl.l t dy 2.5 t./"'a by d1 tO!\Iltion of M13 minoa. "Shortly 
after contaminotion and breaching of abrub•oovered and de•d· 
gr1aa·coverad terr•in, tht p1tb1 were traveraod by poraonntl 
altumtng various taQtioal potturea. 3Teot• w•r• made to determine 
the •mount of VX picked up by pertonnet coneaccins vehiotea 
c<m~niltll te<l tll.thu by tr•Yera 1ng c:ontaminattd nu• or by 
having MZ3 minea detonat•d beneath them.4Th••• peraanne1, who 
performed ~intenance and repai~ activitie•, •• well as riding 
inf•ntry (aimulat~d by ~nikins), had their olothing onaly:ed 
for vx. 5 Tuto wno 1!\ado to •n••• the e!feeti\•enesa of wet 
ate•m, hlgh•preatu:e cold·W~tef hoaing, and the walla~ pic, 
for decontomin•ting vehicl••· 
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(2) The 20 tri•l• conductod no•~ Fort Greely, Alaska, 
during July and Auguat 1964 were designed to determine: (1) 
the ~mount ot either •t•ndlrd or mod!!led •sent VX pickup 
on the clothing of peroonnel tr•ver•lng, (2) the longth ot tlmo 
• barrier io aftectiva in producing c••u•ltloo, ond (3) tho 
comporotl.vo pick<ll' of agont when M23 mlnu filled wl.tn ltandatd. 

VX vera d•tcm.ilttd unclerw•ter •nd unde::u·oun• 

2 
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PREFACE (U) 

1. {e) Thirty• five trt•lo, identified u '!:LK IIlJNT (1.1), Phuo Il, DTC 
65•14, were conduct&d near Port Greely, Alaako 1 between 7 Juno 
and 27 July 1965, II\ 1upport 1 Chtnll¢d ltue~rch 11\d lloYel<>p• 
ment Loboratorita (CRDL), Edge~od Araenol, Md, por!or~d 11 
additional vehicle decontomination trial• from 27 Oct to 17 
lltC 1965. 

2. (fll ThL• ten .. r~.u io rehUd co the overdl effort to obtdn 
dDt• required to ev•luato •he m11ltory e!loctivon••• of VX in 
variou• environment& •nd to d•vtle def•nalve ccunttrmeaau~•s 
agdnet 1uch •senti. ELK lltfll'r (V), Phue 1, conducted 
3 July through 15 Ausu4t 1964, contribut•d informltion on 
pnsonnel h1zarde 1M tclent to trovertl.ng VX•cont•l11nttod uut • 

tv 
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(l) The ELK 1!.11l!"r, Fhaoe II, trial• were tluigned to 
determine: 

(a) The 1;r.ount of VX picked up on the clothing of 
personnel treveraing breschod path• through 
conta~1notod aro•s and tal =inefielda 

(b) The aMount ot VX depoa>tod on the aurf1c1 of 
vehicle• crsver81ns VX•ccnt•minated areu or 
umler vh1ch on 112.3 e1:l.ne hsd !:teen det:>tulted 

(c) The eo.:>unt ot VX <lepoeited on the clothing o~ 
personnel actively or psooivoly ••~~accins the 
above vehiclu 

(d) Decont•oinatton o£ veki<::lu by vet Iteam, high• 
pr .. oure cotd•voter hoeing, ant! w1llov pit 

(e) The 1e10unt of VX v•por rising troc VX•contom1~ted 
are<~ I (oondu~ted by tha Cen1dl.on sovorrunent). 

3 
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!IN CLASSIFIED 

(S) Sl!CT!OII !I 

ACCOMPLIS!i:'!Eln: OF TEST Oll.l!:CTIVOS (U) 

1 
I 

1. • TEST OBJECTIVES 

•· Primary Ob!ec,ive One 

'l:hie cbjeccive waa "to investigate oolcctod minefield bruching 
devices, and to evaluote the reaulcing cont•minoticn in the 
cleared pachs whon dotonoting bu~!od M2l minot aad 
tnt c:ed wich Ml.S mineus." 

b. Primary Objective T"•o 

c. Prima~y Ob1e~ttv• three 

1'co inveatLs•elt contacinttion 1Utd dteontlrni• 
ted wJ.ch VX·concaminaced vohJ.clu. 11 

Thlo objective wu "co docer01int U vapor h•urd incru ... 111 
terrain e!cer cerr•i~ hae become contami~ttd·· 
vopor h4zard ch1t exi1t1 

an involved," 

11'1.1"..1 ·----·---
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f • • rtsr PROCm~-:ass (U) 

l. • SCOPE 

a, 'l'ut Site~ 

c. Esuipm•nt 

(l) AU 46 trl.•la ., .... ~ondt.~cecd with n••d•~d VX, diu• 
e01!noced from 16' M13 vLtll ••• ,,...,,. 

? -
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111\lrl 11 ~~IFIEO 

(4) In 'he sroup-C tri~l~ 1 a truck. e t!nk 1 and a tank
dozer crossed the contaminated ireas. In groups 0 and E Qnd 
1n tha CRDL trLals, tanks and trucks were contarnLn•ted by 
deton,;t t ion of M2J mines b!nl!:-2 th them .11'\d th(l!ln decontam:Lna ted 
by st•am, cold-water hosing, or wallow pit (tank only), 

8 ....... 
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(4) In th~ group-e trials, a truck, a tank, and a tank• 
dozer crossed the contaminated ~reas. In groop5 D ~nd E Qnd 
in the CRDL trials, tanks arA trucks were contamin•ted by 
c!eeono1C::f.on of M2J tnines bene.ilth the1n .1rtd. ch«n decont:.l!minseed 
by steam, cold-water hosing, or wallow pit (tank only), 

s ....... 
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-.l!Nr.l ASSIFIED 

Four trlalo w•re conduct~d in which • truck, a tank, 
and a tankdozer do~ing • path, crossed a ohrub·covoreq area 
reco~tly conta~natod by dotonation of M23 mines, The VX 
picked up on tho clothing of pasaengera ainulated by msnlkina, 
and the clotlllng of vohiclo crewmen who aubsequont to rhoir 

porfo~d calntenonce on their vehicles, wa~ Psaay•d 
The clothing of personnel ~king craversats in 

tarlkdozt•d path wu for VX !.eked 1 

c. Primary Objective lhroe 

(l) Group-O Trials 

Five trials Yere co~ducted in which an M23 mino wae 
detonated beneath an ~41 tank. Tho clothing of poosongera 
SiMulated by manikin•, and o! peroonnel performing maintenance 
on the tank, wao sas•ycd for vx. the VX piekad up on the 
clothing of personnel vno re<Oved the ~nikins from the interior 
positions wao added to that of the manikin• •• an ostl~te of 
th~ a~oun~ of VX that ~zht be picked up by troops le1ving a 
contaminated 111lking cut of tht contaminated aroa 
(Table 

UNCLASSIFIED 
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d, Addition•l Oblecttva (G~oue•F Tri•l•> 

tvo tr1•l• ~•r• ~ondu~t•d 1n ~hich M23 min•• ~ere deton•t•d 'o 
fo~m co~tamin«ted araa1. Both ltquid •ftd vapo~ VX cont•minacion 
of tht ah~ub•eovertd terrain we:• -..su:ed, the of 
penonnal IMki!ll trotnru111 aero 
a111ount of VX ptck•d Y-e.• 

""' ... .,._,..w -,.. .,._ •,. """" •• .,.,....,,. 
14 
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It • lilt VX SA.'I?LI!i(l (!'A !I!.! 19) 

a • Clothioa: 

(1) De•cr1ptl.cn of Ctub1.r.s 
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• ABS'I:P.AC'l 

ln th~ test, ?'lli POnrr. the r\.t t-cont-rol-agc"lt·CS·dJ.spcnst.ng, 
t:4n-portable E8 launcher. and ti--c ·'~tl..tllrdeltve-t'L'd CBU·19/t\ 
And CBU-JO/H ~nLcion, were o~erationally evaluated for 
area-c.overt6e-tL~e-do!~ge r~lationshlps in a tropical jun~le 
envJro~ent. The reaccion~ to agent CS of unrn~s~ed personnel 
operatlng in e~~lacement' w{thln the impact a:ea ~ere evaluated 
on tepr<sentatlve trlalo to •upport the quantLtatlve 

\ 
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SEC':IOO II 

ACCO!!PLISll!tEN! OF !!..ST OBJECTIVES (I') 

!. 

2, • PRWA~Y OBJECl'tVt;,i 

•· Flr.t Obleet!ve 

i:hl.s objective '1/as to determine for l'l t.ropJ.c3l-jungle 

env irotvne-nt., thfl .area .. t:J.r..e -dosage ret at tonsh tp.s us1.11 ctng 
from CS-ftlied •ubmunt<!on• toleased from singlo and double 
dyna~:~ie drops pf tlte CBU·l~/A m•mitl.on, CBU-30/A nunlt!on, and 
from the iirins of the E6 launcl,er. tn response to this d>· 
je~tlve, ehet& vaa a to~al of 34 #U~ce,rfut ttlals conducLed. 
1hh !nclvded tour trio!• us!ng .tngle liB's on the target, 
~lght tr.1ls emp\oyLng two E8 15 on the ~4me targe~ ~rea, 13 
e~iats ~tth stnglQ dyna~ic drops of th« CBU-19/A, faux tUC• 
ce:s.sful tT:Utla wbete tvo CI]tJ .. l9/A •, wete dt'opped simultanet~us ... 
ly, and £Lvo socce9S~l trldo employing the CBU·lO/A. Tho 
te3ult' and a discus~ion of re~ult, for tht~ objective are 
Dl:'t:sented tn ~IV. 1' 1 !! l..t, b., and c .. Con~lusi0£'11 .al.'t stv•n 
ln §V, f 1 S 1. •• r:hru c:. 

h. Sacond Objective 

This ob)~ctive was to dete~ln~ the human tesponse~·of 
rna!:ited and Ut&tNt.tKecl. penonnet operatLns Ll'\ ta~tic:.al defenstve 
•nd offen3iv• attitudes Ylthtn the target area••to agent cs. 
In ten ~rials, unm~sked personnel ~nd per,onnel ~4&rlng H9Al 
mo'ks and pe~soon•l wearLng copies of • VC 1mprov1s~d mao~ 
"tttre positLontd wit:htn e-npl•cementt Located in Ot' on thQ 
p~riph~ry cl tht lm~acc &rca .. Ihe resule~ •nd ~ dl,cu•.siott of 
t!:,ult' for th1.s objecelvtt a:-t given in§ tv, f 1.s L.a., 3.A. ... 
(l) ond (2), •nd 4,' Conclull.on• art pro .. nced !.11! V,~ l.f. 
cna I· 

c. Tks.rd ObJ~"t:t1ve 

thfs dbj•ctive w•s eo obtain qual1t&tivc data on thl 
pt~~l!ttn~y •tfe~:• of ~gent CS. Parsfs~cncy of th4 agent on 
the grid drt!a wa• obaer-·cd qu.t,nCit:atLvdy by £tot:Lng when th• 

I • 
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~~mpler~ cec9cd to ~casu(e agent snd qualit~~ively, by h~vln~ 
th(' [ldd creY:J record evhh•n.:e of th~ pr-esence of agt-nt lolhen 
they ptck~d up the ~cl""lpler:J far a trLal and ::~et out the 
s.J.,.Jler<J for th~ 11cxt trlal. T~e rtsults and dhcus"'lon for 
thl~ abJectLve are glvcn in §IV, 15, Conclualoml ara 
prescnt,·d ln 1V, 'f2.h. 

d. fou:rh ObJective 

Thls objertLvc was to dete~lne the de~~ee oi ~rotectLo~ 
afforded ~;~~d ~nd unmasked p~rsonnel ~ithin •epre~entAtiv~ 
s.,cttered complexes. Fot slx trlll.5 dut'lng the te.!lt (tC'Ut 
CBU-19/A anci t·•o rdU-JO/A t<lds), the er.tplaoer.tents on the 
grld ~ere coveted ~lrn tamou(l•gc matcrlal made from the 
surrounding vcgetatLon~ !he p~nctratlon rara ~as d~tennlned 
by taklnS the ratlo bet~een the outside and lnslde ag~nt 
canc~ntratLons 'IS a function of tlme after c'lao;emlnation. the 
rt:!:s~llts .1nd a di.sc1.1ssion of re::~ults are given in~ IV. 

-• '• l.a,(5), l.b.(J), !.c,(2); and J.4,(l) and (l). Con
clu.!I.LCn.! a.re glven :!.o} V e- 2.1. 

•· Flfch Ob!ectlve 

Thls objec~lve ~as eo d~~t~\ne the capablllty of the two 
atr·dellveted CS weapon systems teste~ t~ reduc~ the effec• 
tivene~s of hostlte forces p~rfotmin~ antL•1lrcraft missions. 
In f~ of rhf' CSL .. l9/A trlals, Jata \olet'e ~:.o1lect~~:d ln respon5e 
to ChL5 abjectlve. the result.s fo'!: thi:s objective .are pt"e· 
senced and dlscu .. ed ln §rv, 'l.b, (J). C-1nduslons ••• 
gi'.'en !n ~ V '2~J· 

f. S1.~th Ob1ecclve 
\ 

ThLs objectiv~ ~ae co ~etetmlnc the requirement for 
ointments and Lotions ln prev~nt1ns and rcduclng tht 
irritation induced by expo•ure of pe<sonnel to • CS cloud. 
Thli abjec~iv~ was ans~ered by med!cat observation Qf all 
hu~n voluntecrl who werR subJected to ~he agen~ cloud. The 
resul t.5 for thi.5 objec-t!ve are presented .sud di.scu.51.sed 1~1 

~IV, ' 7. 'l:hc oonclu•lon• &to tn § V n. k. 

g. Seventlt Ob~e:ed.ve 

ThL:s objecttv~::~ ~~u to obtain quaLit1t 1.ve in!otn'.ltion .:.n 
Chi! e:ffe:!!Clvt!ness cf che '.le:apon system~ bef.ng te:stei Ln 
open-~~rsh and ~avan~~h~gr&~5l3nd envitor~en~5 hy either 
field trials or lSbor.atot'y te'e". Dac.a to partially ~nswer 
thl! objectLve ~ere furni!hed by stud!e5 ~coduct~d fo- DTC 
by Ed6evu0<! Arsenal. The res:..1.~t.s and~' d 1.9Cu:ni.o'1. of re:::~ult• 

for tnl5 objecr:.lvt at" ghen ln §tV,,. 2. Cor..:lu::~Lc>n:s "rtt 
ln I!V, ' 2,e. 

L2 
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h. El&hth Obf2cClve 

Th(:!l objeethte dete~Lw!:d the eUec:ttvenc~ns of the three 
tt'.rtl't.t.ions \lhen empLOyed agAinst persont~el ln a Vtet N•m \ 
jungl• village (•l~ulared), Quantitative dat• to anaver / 
chi! objective •a3 collected on three tt1Dls of rhe E8 
launcb.r and thre• trials for the C~U-19(,. tt\m\Uon. 'the 
r~•ultl for chis objectiv• ••• presented ·~d utseu•••d tn 
~tV, • J. tonolu• ion• are preoented tn 1 V • 2.m. 

i. Ninth Objectiv• 

?hl• objective \.14:! to \!Y4lue.ce ch~ >.nceodlary ptopett:tu 
of tht BLU-39 ~omblet (ll4!1 caniHor) ond E2) Canridge vhen 
¢ropped into a VLet Nam jungle village (simulat•d}. the 
ine~ndLary effacts ~£ the twa submunLtlans ~ere evaluated ln 
•11 •lx triaL• conJucted for the Eighth Objective. Additional 
lsbaratoq dot" w•r~ obta!ned for OTC l>y lldga~<Ca4 Anen•l· 
The r~,ul~s and discUS!Lon for thls objectl~e are ptesented 
in pv, f J, Conclu•toe• an given io ~"• ~ 2.n. 

\ 
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!E>r PROCEDURES (U) 

I. (U) TE>r sm: A!(D GlliD 
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1, Both the C3U·l9/A 
target by • CO!M type 
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4, • ~LOf VOt:lNTEER PAt\TtCIPAT!ON 

•· H~n volunteers ~ere 
Croup•A •nd •C 

-----·---------
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l, • !!,tFO !'0~ FMTECTI\C: OIN'l:lli::h'TS IJR tariONS 

s~ Human volunteers were ujed on se~eral tr1Jls co ~talu~te 
agenc effects on tnCtvidu~~s ~xposed co Laeap~cLcJeinb dosage3 
of CS under !ilmulatod ope.rat:to(!.al. s.itud.tlo;"Ls in a. tropt~al 
jungtc environment. All volunte~rs werf ~tven a ~edical 
examinatton before and dfter betng eKposed to che asenc. 
'lalunteera e:xpe.riPnceC typ ic.a t CS ~y.nptoms (chakl.tlf 1 nnu.!H!_tl, 

eye and nose irt'itatlo111 burning sensation on exposad akin 
olt"eas~ tU:c .. ); hGW"ever:, skl.tl ittr!t:a\.lCtn re~ul.dog ttetU<::al 
t.res:emeru: Yas not obsttrved, }, mtxcucc <It ,al.:.omJL am• !lo<i"' l.u~ 
neut:tall~ing the agent ~as QvciLabLe but i~ was not need~d. 
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t\IIS'fRM'T 

th.!s~r~·t Nst c,•ntt.tt (nl'C) :rtJsc t,8<t.'1J• Pha•u.1 1.~ wa:s conducttod durin~ 
t hu pa rh\1 Apr!! to Do,•crr.l:>or 196 'I at !lu!JVSY !'roving Ground (Dl'G), Oug'Jay, 
Urtth. 

Thu primarv tt•st tlbjllt.'tivt• was to t'stablish safoty distances down .. 
vind uf CSJ Jr .. )p t1.•ncs, 

Secondary ohJc<·t(vo• r~quil'cd tho dcterminnt1on <'f agent <!epoattl.on 
patterns, pl!rccnt oi agent rec:over)', and airborne «Bt:nt particle size 
in de£intng dlru<t assault ~{(act$ ~uch as those related to reacue 
o~;;:rattons. 

'the current tamUy or bull< CS2 m«nitions, including ehe BLU·S2A/B, 
Nk77, Nk20, and la192S bombs and the :<!128 disp<mser system were tested 
Ln 1.)pcn terra 1 n. 
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1,2,1.6 Agent cs. CS ruunition• are filled with a pyrctochnic 1/ 
~;2~i•ture.~r ::~r::u:v::::::c::::d:::::r:; :~i::e:·.:·::::::::t::: 
munitions such aa grenade1, eartridgPs, projectiles, rockets, and\ 
canisters, Initial condentrations of CS disseminated by pyrotechniy 
means remain effective for only short periods. / 

b, CSl is powdered CS, blended with an aerogel which reduces 
agglomeration and incraaaea the efJectiveneoa of the agent, lt iA used 
only if CS2 is unavailable, The effectiveness of CSl in many situations 
depends on ito reaorosolization when troops and vehicle• traverse the 
area. Effective reBerosolizatlon will ~e~ur far as long aa 14 days. 
Heavy rains tend to cake the agent, minimizing reaerosolization effects. 
Alae, high winds tend to difi_eipate cho agent, 

c, CS2 is powdered cs, blended with silicona•treated aerogel, 
The silicone-treated aerogel decreases agglomeration and increases flow• 
ability, ~ut also markedly inoreaoes resistance to water, These dhorac· 
teristios prolong the'effoctiveness of on 
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1.4 SCOPE 

Five types of CS2 munitions weTe tested. in flat:. 1 open te.ttain 
at Dugway Proving Ground,\Utah, during April through December 1969, 
The JCM92S drum waa tested statically and in dynamic drops f,rom • CH47 
helicopter. Bag submunitiona were released from an XM28 dispenser 
~arried by a UH-lB helicopter, The Mk20 and the Mk77 bomba were 
deployed in pairs from high performance aircraft, One SLU-S2A/B bomb 
per trial wu, by high ,ne·•f''"""' 

t ':,\: o' ) l ., • - ~ I 
'.:,.'' ,• ,---,,~-~~rj..,•n,!i' ·,,, 
''f\l'j I \~' ~ .. ,,~. ~ \__J, _i} ~-~~)( ,l:t : ll' 



t•blo \, To,i h~·~l t> l•l• . 
---

Number L)t 

MunUlun Typ• }\unlt LLll\3 
and Trial Nu, ()L•r Trlal 

Nk77 bomb: 
A·l 2 . 
A·2 2 
A·l l 
A-~~ 2 
A·S .. 2 
A•b .! 

Xl128 
d ls:penser: 

B•l 
.' :~ 8•2 

B·l 1 

Xl1925 drum: 
C-1 1 
C·2 1 
C·3 I 
C•4 l -
C-j - 1 
C·6 1. 
C·7 2 ./ c-s 2 

Mk20 bomb: r 
0·1 •z 
D·2 2 
D·3 2 
D-4 2 ' D•S l 
D•6 2 
D•7 t . 
D·S 2 
D-9 2' 
D-10 2 I 

ELU·52A/E: \ . 
E-1 l 
E•2 1 
E·3 

-"'\... 
l 

E•4 I 
E•S 1 

/ 
' 

Oat t' 
( 1 'II> Y) 

15 .Tul 
lb Jul 
15 Sop 
18 Sep 
23 Svp 
13 Nov 

21 Nov 
l Dec 
5 Dec 

25 Apr 
2 May 

26 May 
27 May 
19 Sep 
22 Sep 
14 Oct 
14 Nov 

\ 

S Jun 
12 Jun 
13 Jun 
30 Jun 

, ).. Ju1 
9 Jul 

10 Ju~, 
24 Sap 
31 Oct 

4 Nov 
i 
30 Sep 
3D. Sep 
.6'oct 
S Oct 

19 Nov 

. ~ 
. 1-8' 

• 

\ 

fir~..· 

Tlnn• 
(fUJ'l') • 

061• 7 
tl4l 
1440 
U43 
1145 
l3'i9' 

1220' 
~453' 
1320' •, 

1544 
1442 
1533 
0739 
1220 
1528 
1409 
1326' . 

. 
0619 
0646 
0651 
1312 ' 1439. 
1226 
1413 
1711 
1238' 
lOSS' 

0852 
1605 
1434 
0938 
1412' 

Rc.·l~ll~\' 

Altiludt• 
(rt AGL) 

1,0 
)0 

450 
42"1 
425 
500 . 

1500 
1500 
1506 

Gr~und 
Grourtd 
2000 
2000 
Ground 

v~Ground. 

Grqc .. md 
. Ground 

"'-.· . 200 
400 
650 
'50 
75 
65 

-· 60 
350 
500 ' 
625 

"'-f.ot 
615 
700 
oSO 
.500 

I>L·\lvl·rv 

A·A alrc.ratt• -
Lovol 
L~tVt.!l 
H' ll1 V\' 

7 U1.VC.' 

s·~~diV" 
10" dive ~ 

-UH·IB 
he llco?ter :, 

' ' 70 KIAS' 
70 KIAS 

,, 70 KIAS 

,. 
Static " . 
Static 
UH·1B (60 KIASj 
&11·18 (\70 ,l:G:AS) 
Stat!.cwv 
Static 
StatiC . 
Static 

' A.-4 ·droraft: 
L~vel 
Level 
Level 

' Level\ 
Level . 
r.evel 
Level 
lOh dive 
10 dive 
10° dive, 

A-4 air'crpf't: 
tJa dtve 
10° d,ive -
10° dive 

.11° div" 
1 " d·rv-. . 

" 

.,_.. 

f 

• 
•l 

-. 

' 


