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SECTION z.h’ DETALLS OF TEST (U}

7.1 ‘ 1HTRODUCTION

2,1.2 “Tast Grid L

(H) The test grid consisted of a Fl-meter cower erected on Urauia
islec sad ¢ dovnwind arvay of sampling locations, The purposs of chis
rower was te ohiain dats to provide estinaces of the gource sérengeh
and efficienzy of zhe weapon system, and Lo serve a3 the prirary
metsorolopical site for recopding requived environmenzal parsweters,
The purpoas of the downwiad arvay was to determine the srea <ovarage
of che waspon aystem, Figures 1 and 2 {llustvete the major faatures
of the test grid. Tahle 9, Volure Il, describes rthe location of the
asrosul samplevs chroughout the test grid,

L 2:1.7 Pisseamination af Tose Aerosols
w)
An FbeE aireraft was used to disseminate the eerosolz,

A,



DMMC Control #

2003195-0000010
- 2003195-0000010

= =l Lo
E bl UE

CLASSIEIED m;
Ei?MPT B
SHAGYL W

L C";%és'mmmw
PEPO RY

= J/ﬁ/

THECERBER

- , 1964
jfj./dz%dfu-'(éﬂ/cf/éJc,‘ /}75'2/

31 By authority ofNCG DTC
N Date: 15 December 1964
Y
SUE 2
' }
s m &
M
REUPARI

TEST 64-5

CS8-%0)~72-32

ADF55 0 Py

¢ /Zﬁ"?'!"/# //"i_/(/ -
This ddcument contams informahion
affecting the nationd! defense af

the U S within the meaning of the
Espionage laws, Titie 18, U S C,

Secs, 793 and 794 The transmission

or revelation of 1ts contents in any 1
manner to an unouthorized person Is .
prohibited by low ¢

Copy i of 175 Copies
NTC 64-1449

L H4YAE

[INCT AQQIEIEN



£3, [INCTASSIFIED

.
- ' ~
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Therefore, the primary purpose of this test serles was to
study the penetration of an arctic Inversion by a biologieal
aeroscl cloud; a secondary purpose was to study the downwind
travel and diffusion of this cloud when disseminated into
different arctic metecrological regimes. Studles were made
in the vicinity of Fort Greely, Alaska, during the months of
Decemheg 1963 and January 1964 ; temperature ranged from -39.3
ta -3.3°C (-39 to 426 F).

2. , A total of 18 biologlcal trials were conducted iu which the
@_}Jmlogical tracer Bacillus subtilis var. niger (BG) was
releaged along a line source. The A/B45Y-1 liquid bilological
(1} spray tank, carried on the F-105 or F-100 afrcraft, was used
in 14 of these trials, The remaining four trials were surface
trials in which dry BG was disseminated from the rear of a
moving, tracked wvehiele, In addition, biological release
was accompanied by the release (from contractor-flown alrcraft)

of two colors of fluorescent particles (FP) of zinc cadmium
sulfide,
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DISSEMIUATION SYSTEMS

a. aAerlal Disseminator--A/B4L5Y-] Wet Baolegical Spray Tank

The aerial disseminatiron system {Weapoa System}, conglsting
of a Fairchild A/B45Y-1 wet biologrcal spray tank mounced on
' exrther an F-105 {(Fig. &) or an F-100 atrcraft, was employed in
all aerwal trials of NIGHT TRAIN,

FIGURE 8 (U). F-105 asrcrafr ()
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ABSTRACT

In the test, FEARLESS JOHHNY, the target vessel (USS GEQORGE
EASTMAN, YAG 39) was challenged by agent VK or its simulant
duethylphthalate to {1} evaluate the magnitude of exterior
and interlor contamination levels under three materlal resdi-
ness conditions, (2} demonstrave the effectiveness of the
shipboard water washdown gystem ag 8 protective and decontam-

inant measure sgainst VX epray, and (3). eveluete the operational
impact of gross VK contamination on a U.8. Navy ship.
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The test was designed to (1)
evaluate for Ehree materisl readiness conditions the magnitude
of interlor and exterlor coutamination from an aerial-delivered
aaroscl chemlcal weapon system using ¢ simulant for agent VX,
{2) demonstrate the effectiveness of the shipboard water wash-
down system for decontaminatlon and s8s a protective measure
against an aerlal spray of agent VK, and (3) evaluate the
operational impact of gross VI contamination on & U.8, Ma

ship\

FEARLESS JOHNNY was
authorized by Letter CRD/V 044, Headquarters, Department of the

Army, Office, Chief of Research and Development, Chemical-

Biological Testing (U), 135 May 1964, SECRET. —
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4 SEGTION 1T

ACCOMFLISHMENT OF TEST OBJECTIVES (u)

1. @b TIEST OBIECTIVES

3, Primary Objectives

gy

(1) First Objective

The f£irest objective was to subject & naval vessel to
8 chemicel sercsol spray (VX simulant) during each of three
materlsl readiness conditions in order to estimere:the magnltude
of external and internal contemination which may be caused by
an gerial attack with agent VX. Thia abjective was accomplished
by conducting 14 trials using dyed diethylphthalate (DEP
a ailmulant for VX.

(2) Second Qbilective

The gecond objective was to demonstrate the effective~
negs of shipboard water washdown, both as a protecktive and as
. @ decontaminating megsurae, agalnst aerial apray of agent VX
during ¢ach of twoe washdown conditions., This cbjective was
accamplished by two successful trizls with agent VX--ona with
» the water washdown in operation during dissemination (et deck),
the other with the water waghdewn initisted after dissemination
of the agent (dry deck).

(3) Thizd Cbtective

The third objective was to estimate the ope;ational
impact that grosas VX vontamination has on a ship,

W 5SiFED
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@ SECTION 111
TEST PROCEDURES (1)

1. Q TEST LOCATION AND DATE

(5%> The FEARLESS JOHNNY trials were conducted at sea, southwest of
Honolulu, Maweif, during August and September 1965. The
digseminating aircraft were gtationed at the auxiliary landing
field at Bonham, Ialand of Kausi.

2. M} TARGET VEHICLE

Lq) a. The USS GEORGE RASTMAN (YAG 39) was the target vesgel for
all triels of the rest program (Fig. 1}).
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: 3, &) LABORATORY AND ESCORT VESSELS

Q)

(o)

»

'y

g, The USS GRANVILLE S, HALL (YACG 40) (Fig., 4) was agsigned to
FEARLESS JOHMNY as an escort and laboratory support vessal,

To provide a means of gample transfer between the target and
support vessels, two 1ight tugs were aszsigned to the test tagk
force.

b. Facilities to obtain the required meteovrologlcal data were
also provided aboard the YAG 40, Data on windspeed and
direction, tempeérsture gradient, air tempersture, precipitation,
and sBky conditiong were all recorded by the meteorology
personnel on the YAG 40, for esch trial of the test,

4, (‘ TRIAL PROCEDURES

a. Simulant Fhaga

For the 14 trials of the simulant phase of FEARLESS JOHNNY,
the chamical diethylphthlate (DEP), mixed with 0.1 of one
percent of the fluorescent dye DF-506, was used as a8 simulant
for agent V.
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ABSTRACT (V)

DTC Test 66-5, PURPLE SAGE (U), was designed ro evaluate
the effectiveness of the experimental Shipboard Toxlcologlcal

Operational Protection System (STOPS) agalnst enveleopmental
attack of a gaseouy chemfcal warfare (CM) agent under opera-

tional situations

The CW test agent was methyl acetoacetate
(4A4), a GB simulant for which an agent-simulant relationship

had been established in DTC Test 64-2, FLOWER DRUM (U},
Phase 1. The STOPS destroyer, USS HERBERT J. THOMAS (DDB33),

was enveloped by a test agent cloud generated by release of
MAA through a turbine dissemlnator located on the bow of the

ship.
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(. SECTION 11

TEST OBJECTIVES (U}

raamry

2, 4 ADDITIONAL OBJECTIVE

a.,

The additional objective was to svalpate the effect thak
the wearing of protective masks (Mk V or M17), for a 4-hour
period, had on the operational efficlency of a ship's crew.
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‘ SECTION IIX

TEST PROCEDURES (U)

1. (‘ TEST LOCATION AND DATE

Base of operations was the San Diego Naval Statlon. The
trials were conducted in an operational area of the Pacific
Ocean, off San Dlego, Calif., during the period 5 Jan -

3 Feb 66,

2. ‘ TEST SHIP
a. USS HERBERT J, THCMAS (DDB33), {Fig. 1), 1s a test ship

wlth an experimental collective protective system, SIOPS,
installed,

HNCLASSIFHED

Upeary >




' ";x‘ fﬁ T v TR ,g? "‘.,m_-..m""" T . 7 f e OW?;'?m?jg o
03 < .3‘3? - 1 .
;j\: . Esm

.
3 y

el g FIED . S

g ’ _ DI 8881933 _
Sl . . .
t
TEST 66- 6 - SCARLE’I’ SAGE (tﬁ o
- i FINAL REPORT
@ %
!
f :
. April 1967
Prepored by
John H Morrison
HEADQUARTERS ® DESERET TEST CENTER ® FORT DOUGLAS, UTAH ® 84113
p
2
&
| 9

77/

[

Cagy /ff,y af 200 Coplas

DTC &7-408

W Wi AR

/

FIREMY & % v ke

UNULASSIFED

7LD 388

,'7..‘!'5454{.‘530
s

"

{



LN

JCP'!. Dp

UNGH ASSIHED

ABSTRACT (U)

SCARLET SAGE {U) was designed to evaluate the protective
effectiveness of the experimental Shipboard Toxicological
Operational Protectlive System (STOPS) agalnst an envelopment
attack of a BW tracer aerosol under operationsal situations,
ST0PS 1s Llnstalled aboard the FRAM 1 destroyer, USS HERBERT
J. THOMAS (DD B33).

trials, the ship was challenged with aerosols of the biolo=
glcal tracer, Bacillusg subtilus var. niger (BG), released
from a contlnuous polnt source which was located approxi-
mately 500m upwind of the target vessel during a 10-minute
period.
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PREFACE (U)

The V.8, Navy proyided an operational base and assigned the
87073 destroyer, USS HERBERT J. THOMAS (DD 833}, an AVR boat
{NORTH ISLAND), and perscanel as requested by DTC, The
USATECOM and USAMUCOM provided personnel, test equipment,
and laboratory services. The USMC provided tactical alr
support.
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SECTLON 1I

’ ACCOMPLISHMENT OF TEST OBIECTIVES (1)

PRIMARY OBJECTIVES

a., The first primary objective was to evalueste the effective-
ness of STOPS as a protective system agalnst bioleglcal tracer
aarosols under five test gituatioms,

b. The second primary objectlve was to determine the degree
of tracer aerosal penetration Into closed, but unpressurized
areas of the ship.

¢, The third primary objective was to compare, when applicable,
the results of similar vessels (without STOPS wodificatilon),
taking into consideration the ventilative characteristics,

SECONDARY QOBJECTIVES

a. The first secondary objective was to determine the magni-
tude of exterior and interior contamination of surfaces from
operatfonal releases of the tracer sarosol and to evaluate the
effectiveneas of the exterlor water-washdown system.

b. The second secondary objective was to evaluate the nasal
pharyngeal-wash technique as a method for detecting the inhala-

tion of biological aserosols by pars-anel exposed under opera-

3
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, SECTION ILL

CONDUCT OF TEST (W)
1, ' TEST LOCATION AND DATE

The test was conducted off the coast of Csliforula, babween
San Diege and S2n Clements Ysland, in operationel area Lims,
within'a vadius of 30 nauricsl miles of the coordinates 320
40' W, 117e 20" W, The base of operations was the U.8, Naval
Statlon, San Dliego, Qsliforniy, 'Prials were conducted during
the period 3 Februsry through 4 March 1966.
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4, (’ TRIAL PROCEDURES (PRIMARY OBJECTIVES)
a. Biological Tracer

In all trials, an aerosolized slurry of Bacillus subtills
var., niger (3G) was disseminated. A standard BG slarry w4
uged for the aerial challenge trials, while a dfluted BG

slurry wag required to produce the degired dosage ou the
target shii tn the gurface release trials. '
13
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- Challenge dosages simulating tle maxlmum

operational level expected in the next 5-10 year period
were achieved by using an E-2 BW dissemination
system mounted o

14
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DTC Test 68-50 Test Report. Volume | {U)

-

DESERET TEST CENTER FORT DOUGLAS UT

MAR 1969
~
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Qg aisRACT “

o DTC Tast §53-50 wag a full-scale fFleld “test of the ares caverage
tﬂ) potenzial of the F4/ABL5Y-G/PGZ veapon system, PG2 Ls & chemlical -
Incapacitanc with a low inhalatory dose requlrement for hu=ang, The
test wvas conducted at Euniwetok Atoll, Marshall Islands, during
September and Ocroher, 1968. The wespon gystem disseminated the
aerocscl over & 40-50 km downwind grid, encompassing a Segment of che
atoll and an array of fiva tugs,
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@ rorzuorn (U)

Many individuals and agencies made gignificent contributions to

this test and to the report,

Aerial survefllance , ,
(h)

Alr-sea vesque misajon,

Tactical aircrxafe . . .

Orslte support. . . . .

Marine suppork, , . + .

Techalcal supporc . . .

Support included:
+ + Patrol Squadron 6-VEG

. . 302, 303, ard 304 Aarospace Rescue
and Recovery Squadrong, Air Force
Reserve

+ « 45333 Tactical Test Squadron
(33 TFW)

+ « Alr Force Weatern Test Range

. « USS GRANVILLE 5, HALL (Y¥AGC 40),
five light army tugs

« « Deserer Test Center
Fort Detrick
Armament Development Test Center
Alr Force Armament Lab.
Ogden Alr Materiel Area
.~ USAF Tactical Alr Harfare Center
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SECTION 1. (8) INTRODUCTION (U}

| L1 (8} BACKCROUND

(%S e The agent employed in his program was Staphvlocaccal aarerorexin,
Type B (symbol FG2), # toxin producad by certain strains of the common
wactarlym known a8 Staphvioceceus aureus,
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1.2.3 Uraning Dye

Urarine dye (=zodwun fluoresceln) wan incorporared in tas PG

(.{A‘\ - during the drying ¢ycia 8t the prodeciion plant at 9 noeminal concen-
tmation of 2 percent, The dye served as s tracer for che agent.

1,2.4 BGE

The driad form of 80, symbol BG? (Bacillus subtilis var niger)

wad 2180 used as a tracer of the agent asrosols.

1.3 ’ TEST OBJECITVES

The primary objective vas to dstersinc the potential casualt,
area and asdociabed casualty levels for rhe F-4/AR35Y<54/PG2 weapar

aystem.

T4
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SECTION 2. g DETAILS OF TEST (U)

2.1 . LNTRODUCTTON

2,1.2 Test Grid ~

(“) The test grid consisted of a 9l-meter cower erected an Ursula
islet and a downwind array of sampling locattons. The purpose of this
tower waj to obtain data to provide escliaces of tle source strength
and efficienzy of the weapon system, and to serve aa the primary
meteorological asite for recording required enviroamencal parameters.
The purpose of the downwind arvay was to determine the area coverage
of che weapon system, Figures { and 2 Lllustrate che major featutes
of che tesc grid. Table 9, Volume IL, descrlbes the location of the
aerosol samplers throughout the teat grid.

L 2,1.) pissemination of Test Aerosols
n) "" -

T~ An F4eE alvccaft was used to diaseminate the aerosols,
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f. ABSTRACT (U)

CLD = DTC Test 69-32 was conducted to examine the effact of solar radia-
tion on the viability of merosolized Surratia matcescens (5H) and
Eschevienln coli (EC) after being aerlally diaseminated i{n a temperate
marine enviropment during time periods about sunrise and sunset, A
votal of 27 field trials wes conducted {14 SM and 13 EC) im an opers-
tional ares southwest of the Hawaifan Imlands, Raleases were made from
evo Aero 14B spray tanks wing mounted om an A4C jet alrcraft, Bacillus
gubtilis var niger (BG) with a fluorzscent tracer suspension was re-

A ————

leased frou one tank while eicther SM or BC was simultaneously ralaased
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’ FOREWORE (1)

fava dirvect supporl L0 the test ard the services

Provided ty ther} xre Jisked below:

Pracperation coardinatlon
communicationg Bupport gnd aves
survelilancs fasintance,

Provided murfycs support for the
USS GRANVILLE s, HALL {Y#G-40),

tive support erafy, and svhip -
pole assistance,

Space and maintemance suppart for
Laboratery; logistics and mduire
latracion,

Bisaexlosring et sirverafe,

PV ajtcrafe fop afvhorne command
poat and gireg survailiance,
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szcrron 1, @) INTRODUCTION ()
1.1 & REQUIREMENT (V)
DIC Teat 63-+32 originated from a USAF USA requivament which re-
quested tha determination of the effact of solar rvadiazion on aerasolized

microorganisms during perioda assoclated with dawn and early evening
(low solar radiacion levels).
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1.4 @ OBIEZCTIVE OF THE TEST (W)

{ 14,1 ‘ Effect of Sunlight on BC and SH (1)

The objective of this test wvas to oboafn £leld datm on tha affect

L"lj = of pumlight on asrosuls of EC snd 5M when relegssd {n an open sde envirvon=
ment during periods of lov rolsr cadiatfon f{otansicies associzted with
sunvise and sunadt,
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SECTION 2. Mg DETAILS QF TEST (U)
2.1 W scorE (W)

( ) & totsl of 27 fleld trials was conducted at sea (14 SM and 13 BC)
v (A werti

an operating area southwest of Hawail during the peried 30 April -
48 June 1969, A summary of trials conducted under specific conditiona
is given in Table 2,

2.2 (G) DISSEMIVATION AND GRID ARRAY (1)

A Navy MC fet afrcraft equipped with two Aera 143 spray tanka,
wing wounted, was used to sevosolizs the test wmaterial, Five sroy Light
tug boats {support crvaft), esch converted to merve As an ocesn smpling
platform and laboratory wers empioyed ag target vesgals in thia rtest
« Disseminsation commetced 1,86 ko downwind of he pricary
laborstory ship {YAG-%0) and contimusd downwind for spproximetsly 3.2 ko
bayond the last sampling suppore craft

P
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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
Evaluation;1 Jun 83. Other requests for this document must be
referred to Commander, US Army Dugway Proving Ground, Afin:
MT-DA-L. Dugway, UT 84022.
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ABSTRACT (1)

KAGTE SWORD (U) war depigned to atudy the feasibilivy
of an offshore relears of Aeded geqyptl motquitoes and to
obtain additional informatice on (1) mosgulite~biting habits,
{2 wiiquito trap tachnology, and {3) opersticnal and log
detical problsma asccciated with the delivery of oosquitoss
£6 veanote zites, . i
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PREFACE (1)

at the rex sland Cest sita vas provided by the captatn
{LcoR John B, Chuzch) snd ctev of tha USS GIZORGE EASTMAN

{YAG 39), Voluntaers from ¢
the oosquitoesbieing trials,

The tests wsre conduccad on or in tha viclalcy
of Baker Islaad durling May 1583,
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9 SECTION 111
TEST PROCEDGRES (U)

1. B st rocanon

The trials ware conducted on (or in the viclnicy of) Baker
Taland (0° 12°'8, 176° 29°W), which ls » low profile island of
approxizatety JBG scras, located 37 aaut mi scuth-southesat
of Rovliand Lsland end about 140 naut mi vept=northuast of
Canton Islsnd,

. & GE—
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All mosquito releases warn

zada shortly after devn and trap recovarivs vere checked at
3, 12, and 2% hes, vewpectively, «fter the valesss,

€. Cashore Trials,,,8teing Jtudy

(1) A tingle gride=gecnatrically {ndantfedl to those used
in ¢ha trap technology triafs, buc with five squidistent
ponitions on the inuar circle anu ten equiitstane positions
ott the outer circle~svyy counstvuctad for Lhe wosquito-biting

study. Voluntesrs wave placad at each of thase positionn and
4 deatgnatad number of vectors wis relesved cecrrally, During
sach of alx leminute bitlag iatervais, the numdar of bices

U
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recelved by mach volunteer way recorded, The voluntears vare
dedted with their head and neck covered, their aleeves rolled
davn, and thair trousers rolled up to just Balcw thelr knees,
Tha mwen wore ankle-langth, dark hose and lowsgut ahoes,

(2) ALl bizes Teceived, from the fest to jusc baleow the
knees vare recorded. Tha men remalned generally moZionlens
but wers permttad to capture the moagquitoes with asplrators,
The numbar of such captuzes was not recorded=enor wery wstinates
nade of the relative nucber of biting and captured mosquitoes,

(3) Tha grid for the fiver bLting triul was locsred {n an
open, birren srea; for the remsining biting trials, it was
moved to 2 vegetated sres aimilar to tha aveas salactad for
gride {n the trap technology triala, The lattar laocation is
shown fa Plgura 2, Grid E,
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APPENDIY E
ERADLCATION~--15.AND AND SHIPBOARD (U)

L ‘ 1SLASD CECONTAMISATION

8. Procedures

A 10odd Insectlcfde Fog Apparatus (TIFA), a thermal fog
Rencrator, was used rountad on an "Army myle" yehicle far
eradicatic h ultoer on the l.land.

During the Objectlve~2 and 3 triale, the ared var
sprayed Ln the evening alter each erial with a non-persistent
lnsecticlde, Traps wers inspected prior to each trial to
{nsure eradlcacion effectivenasa, One offshora trial (4,8
kilometer releave) was accomplishad afear complation of all
Objective=2 and J triala, Aftec this final telal, the entire
{sland was aprayed, Durlag the Objectivel and J triale, the
area var covered uglng the TIFA, In addiclon, all poreacial
breeding aress vera sprayed at that time, ualng & flve par=
cent suppension of 20T In weater, applied by haad spriyers,
ORTHO "DI2ACM", ¢ nonpecatstent Lnvectlcide tn elther cna

of two percent suapendlon Ln dlesel oll was used Lln the TIFA
applications,

FIMPT AQQIFIED
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. ‘ ABSTEACT

Q_.L) = The test BIG TOM (DTC 656), divided into two phases, was conducted during the months of May
. and June BG (Bacilius subillls var. niger) was raleased agalnst the lsiand of Oahu Phase A em
ployed the Ad/Aero 14B weapon systems, Phase B employed the F105/A/B 45Y4 weapon system,
To answer the baslc objectives of the Marine Corps, casualty estimates were 'to be developed for
4 various strike patterns employed during the exerclse, It was assumed that when results from the
use of BG were adjusted by certaln factors BG was an adequate tracer for the pathogenic agent

DK (Venezuelan equine encephalomyejltis).
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(8) SECTION I

INTRODUCTION (U)

1. 4 BACKGROUND

One of these

requirements was to evaluate the feasiblility of & biclogical
attacgk against an island complex, and to evaluate Marine Corps
doctrine and tactics for delivery of such an attack.

2. @ scoeg

a8, BIG TOM conslsted of a gerles of aerial line-source trials
during which a harmless biological tracer material, BG, was
released (disseminated) from a high-performance jet aircraft;
both liquid-and dry~BG materials were used. All releases
were made on the windward side of the island of 0Oahu,

1
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For this study, Meteorology
Reseatch, Inc, (MRI), in all but one of the Phase A and B

(b\\ = trials, released two colors of FP from an Aevo [ommander air-
craft especlally equippad with FP disseminators,

h u e e e -
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SECTION 1T

ACCOMPLYSHMENT OF TEST OBIRCITIVES (U)

FIRST CBJECTIVE

The first objective was to evaluate, in terms of estimated
casualty production for a candidate agent, the effectiveness
of current blologlcal spray-type weapon systems when emgloyed
agalnet tavgets in varying types of terraln and vegetation,
such as that found on the Island of Oshu (Hawali), by:

1} Investigating the diffusion and downwind travel of
biological tracer aervaols

2y Estimating area coverage in both jungle and surround-
ing traplcal terraln

¥y 1Investigating the degree of aerocsol penetration of =z
jungle canopy, the ventilation rate in the canopy,
and time resclution of asrosols in the canopy

4) Tnvestigating the degree of penetration and aerosol
time resolution of typical fortificatlions; e.g., gun
emplacements, coastal defenses, etc,

SECOND OBJECTLIVE'

-

The sacond objective was to evaluate thé effectiveness of the
Aero l4B/A4L weapon system, when employed Ln accordance with
U,.8, Marine Gorps doctrine and tactlicg, agalost targets found
on an lsland cosmpleax.

SECONDARY OBJECTIVE

A secondary objeative was to characterize the meteorological
conditions assoclated with this island complex which relate
aerosol behavior to analog areas by:

’ 3

SRR AN ACCInIED

aerosol behavior to anslog areas by:

b BRI R INY)




1} Investigating the diffusion and downwind travel of
biological and FP tracer aeroscls over land and water

2) Tuvestigating meteorological parameters such as wind-
flow patterns, turbulence characteristiecs, ete,

This objective was fully accomplished, The data is reported
in § V¥, ¥2. Conclusions are presented in § VI, 3.

o """-‘“Q .
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(5 SECTION 11T
TEST PROCEDURES (U)
1. @) IESE SITE

The lsland of Oahu was the test site,

2, (ﬂ) METEOROLOGIGAL ENVIRONMENT

a. The Hawaifan Isldands lie in a belt of prevailing easterly
trade winds whiceh chavacterize the subtropical oceznle regions
of the world. Easterly winds are most predominant from May
through September, when flow from east to northeast occurs 80
to 95 percent of the time, with speeds over the open Ocean
exceeding 7mfsec 50 percent of the time.

b, Iutercuptions to the sasterly 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 thelr passage, while the easterly troughs
result in a shift from northeasterly te southeasterly or even
sgutherly winds,

c¢. Local anomalies in the northeast trades gssucliated with
terrain features, such as sea and mountaln breezes, are found
in certain regions of the Island of Oahe where the BIG TOM
trials were conducted. Mountain breezes ave well developed
in the central valley of Oahu in the Walanae area~~in opposi-
tion to the prevailing easterly winds.

tion to the prevailing easterly winds,

w”‘
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d. The primary meteorological parameters affecting the dif-

fusion of an aerosol in the atmosphere are windflow, turbulence,

and stability. 1In the area of Qahu, the normal trada-wind

inversion is near 2150m above mean sea level (MSL)., The air

mass starting from the sea surface exhibits a near-neutral

lapse rate to about 400m with a more stable layer above, ex- -
tending up to the top of the marine layer. Turbulence even

at near-surface levels 1s very low as compared with observa=

tions made over continental areas. No marked differences -
were observed in the turbulence or stability profiles for the '
varlous trials., It can be concluded that the trlal-to-trial
variations 1in vertical mixing would be small,

e. The primary factor which governs dosages in the central
valley of the island 1s the character of the airflow over the
Koolau Range, Under strong trade~wind conditions, a wave-
flow develops and alr passing over the ridge 1s brought to
the surface in the valley to the lee of the range. With ~
lighter trade winds, the wave 1s poorly developed and air
which passes over the ridge does not reach the surface but
moves aloft aover the valley, Under these counditions, local
dralnage flows and low-level temperature inversions develop,
which tend to make dosages in this area highly varlable as a
result of the poor surface mixing conditions,

5.
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b, Zine Cadmium Sulftde {Fp)

The physical assay of ¥P wmaterfal used on BIG TOM 1s
shown in Table 3,

TAELE 3 g: FP ASSAY (I

Tracex _ '
el | QRS | WD | WP WD
meee | GRS W YWY
e | P IS | | ) *

5, & DISSEMINATION PROCEDURES

a., Phase A

In each trial of this phase, liquid BG was released from
an operatlonal weapon system (A4/Aero 14B) upwind from the

island at predetermined heleghts and dilstances, dependin
jolnt services doctrine,

The preparation, assembly, fllling, loading, unloading, an
cleaning of the Aero 14B tanks were performed by a special .
munitions group st Kaneohe Marine Air Station. Subsequent

to the BG releases, a private contractor, using a light alr-

craft, disseminated FP along a flight path corresponding to
that of the BC releases,

‘ 10

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 5km south of station 30, beginning
with trial B-3 on 2 June 1965, An MRI machanical weather
station recorded wind and temperature continuously at station
24 from 7 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 gradlents
were measured by means of thermocouples located at various
levels on board the YAG~40, During trial perlods, temperature
differences, referenced to the 10,l-meter level, were recorded
for 4.6, 13,7, and 27.4m above the sea surface.

(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,

since she was to be used as a laboratory for BG analysis.
{(3) 1Iun addition to measurements recorded on strlp charts,

various meteorological parameters were observed and recorded
manually aboard the YAG-40 and at several island statioms.

b. Upper Air Observations

Hourly pibal observations were made during test periods -on
board the YAG-~40, at the CP, and at statlon 23, until 4 June.
Beginaing with trial A-6 on 7 June, pilbals were taken at
station 24 instead of statiom 23, The routine synoptlc upper-
alr wind soundings were also obtained from the U,S3, Weather
Bureau station at Honolulu Alrport.

¢. Alrcraft Instrumentation

(1) An Aero-Commander was provided, operated, and main-
tained by Meteorology Research, Inc. (MRI), for the purpose
of disseminating both yellow and green FP and for taking met-
eorologlcal measurements, The alrcraft was lnstrumented to
record the following parameters continuously on & six~channel
Brush recorder:

1) True groundspeed

2) Turbulence

3) Pressure altitude
4) Air temperature

5) Wet-bulb depression

6) Aircraft heading.

PR e 14
UHCLASSIFIED
b) Aircra eading.
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(2) The alr-temperature sensor was a fast-response YSI
thermlstor; turbulence was measured by means of an MRI Univer-
sal Turbulence Indicator, Doppler radar provided a measure-
ment of true groundspeed as well as drift angle; flight-
level windspeed and direction were calculated from this infore-
mation. Pressure altituda was measured by & pressure altimeter.
The difference between the air temperature and the wet-bulhb
temperature was measured by means of a wet-bulb resistance
thermistor. A Mast Development Company ozone analyzer and

recorded was used to determine the ozone concentration at
Flight level,
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TABLE 8 ‘(j_:

CENFRAY. NETZOROLOCYCAL CONDITIONS AT BEGINNIKC OF TRIALS (U}

.

Turbulence N Top of Cloud .
Date Time* Uindapaed (m/s) {intenaity Stebility Ozone warine layer cover 314 -
oy Trial €1963) ¢1sT) T YAG 40 ] Windward | Loeward in desTecs) category {pphe) {m) {tentbs) () jeeo Rl
:;é A=) 24 Hay 2029 9.5 le.0 3.9 a.7 Revrral 1.3 1700 4 66-84 E %,g
Eu-u- A-IRL | 26May | 2053 | 8.5 8.0 6.6 0.9 Neuteal 2.1 1600 5 68-78 t":;
T A2 27wy | 207 | 123 9.0 6.2 0.8 Neutral 2.5 1600 6 68-74 ‘R > g
t":‘:' a3 | Buay | 2000 | 112 9.4 6.5 0.9 Neutral 1.4 2000 6 68-82 g: l
';:;:' A-b 3 Jua 2000 9.5 6.2 5.5 0.8 Heutral 1,1 2000 3 68-74 . :1-_1‘"
h:‘fl A-5 4 | 2000 | B.3 1.0 5.5 L1 Neutral 1.5 3500 7 74-18 """:':
E: A-B 7 Jm 2006 7.5 6.5 3.5 0.7 Feutral L3 1200 4 69-70
A-7 15 Jun 1953 s 5.5 5.3 0.6 Beutral 1.7 1900 3 77-80
A-B 16 nIm 2019 10,8 8,5 4.0 N 0.8 " Reutral 2,2 1600 s 76
A~9 17 Jun 2001 10.5 8.3 6.1 0.4 Beutral 1.5 2000 3 T4-76 -
A-1O 18 Jun 1959 9.1 9.5 5.7 0,3 Neutrol 1.3 2500 2 76-78
B-1 31 Hay 2007 7.2 7.7 6.3 WD Yeutral 1.3 )] I3 75
B-2 L Ium 2001 10.6 9.0 5.5 0.6 Neurral 1.9 D 3 69-32
-3 2 Jun 2000 6.0 8.3 5.6 0,7 Beutral 2.2 3000 3 66
B=3ml 1l Jm 2000 10.7 11.0 8.5 0.5 skeutral 8.8 1200 8 75-80
B-3R2 1% Jun 2001 8.9 10,0 5.2 LI Huubral 0.1 2000 6 80-85
B-4 9 Jun 1958 8.0 9.0 5.2 0.6 Neurral D 1300 é 67
3-5 10 Jua 1953 9.3 10.0 7.1 0.5 Meutral 0.9 1200 4 67-15
86 12 Jun 1943 8.8 12.0 5.1 0,9 Weutyal 1.6 1200 7 72-78

: Tiae of BJ relesse; FP relesses were made prior to and after the BC release.
Rsading at YAG 40,
" Rendinge taken from YAS 40; venge fram? to T 4+ 3 hours,
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SUBJECT: Statue of Deseret Test Center FY 64 Chemical - Biologiecal
Testing Program (U)

3. Three of the test series proposed in Reference b have bean
deleted or deferred. These include:

2., Test serles 64-3 (LITTLE MO). This series 1s deferred by JCS
authority untll FY 65 because installation of the protective system to be
tested on a Navy destroyer will not be completed until early in FY 65.

This geries 1s deleted b

b, Test series 64-7 (BIG THUNDER).
authority of JCS,

¢. Test series 64-9 (BIG PINEY), This series is deferred yith
the concurrence of the U. 54 Afr Force.

E—
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Page 2 of _ 3 Pages
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FACIFIC TEST SERIES

.
o]
~

S BT T PR

, BACKOROUND

The relative efficiency of several selacted combinatlons of ship-
board collective protectors and ventilation systems against a
blologlcal agent~aimilant Is being studied at Deseret Test Center
in test 63-1, This present test serles, 64-1, is an »xt 2lon of
the FY 63 test gerlss so that similar data can be obtainud on
ships exposed to a toxic envirvonment. The agents selected

(UL and NU) include representatives trom the bacterial and viral
groups. ERach biologlesl agent possesses s different level of
aerosol stability; as a result, tests are resquired to assess tha
perslistency of aserosols that penetrate the ship as a function of
agent viability.

OBJECTIVES

Ta datermina the degree of pepstration and sxten
hazard by blologlecal agent aerosols on and int
various combinations of shipboard collective p

ventilation systems,

=]
Q
To

To evaluate selected proiective equipment as required by the
Navy,

To obtain information epplicable to the Navy's blological training
program,
8

program,



To evaluets the aeffectivensss of various decontamination procedurss
for deconteminating exterior surfaces, Waier wash down will be
one of the procedurss tested.
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Detaret Test Canler
[ Fort Devglas, Urah 84113

AMCPM-DEPE 18 June 1954

SURIECT: Searus of Dasaret Test Ceuntar FY 65 Chamlcal-Binloglcal Testing
’ Program ()

8. Sinca the harduara requived or Tests 632, CHAIN SAW;.
§5-8, LONE WOLF; and §5-9, SILVER STAR, -{ll noc bo availabie befora
FY 66, these tasta are delated from the “Y 65 progric and are ceing con-
adiderad for inclusior in lacer progrura.

—

and Tagc 64-8, TALL TIMBER, vere suipr:mied on tha Canal Zome test sita in

Fabruary 1964, and wil) be reschedulen i€ & suitable Hawaiisn site
| becocus availabla,

€. Approval of Tescs 65-13, LITTLY CCRCORAL; 63-18, BLACK LABEL;
and 65-19, LAUREL CROVE, {s daferred until an agreszant in principle
batveen the United States and Auscralia is reached. D D c

d. Approvai of Test 45-7, GREAT SOLE, 1s dafar
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Outline Plans for Testing in FY 66 (U)
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16 DEC 1964
~

Distribution limited to U.S. Gov't. agencies only; Test and
Evaluation; 5 Apr 77. Other requests for this document must be
referred to Commander, Army Dugway Proving Ground, Attn: Tech,
Lib., Doc. Sect., Dugway, UT 84022,
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referred to Commander, Army Dugway Proving Ground, Attn: Tech.
Lib., Doc. Sect., Dugway, Utah 84022.

MNOTICE

CINT A QQlﬁ‘Fn Thers hasbaen # classification |

i‘“\“ oAU e changa to this documant.

It 12 the rexnanalhilitv of tha !



-

DESERET TEST CENTER

B -y -
z

———ret
t

::/fQUTL‘I.NE PLANS FOR TESTING

IN FY 67,® ‘
o . /e

SUPPLEMENT I (14 .7¥. //

Z AT

Decembar 1955 @ ;} , "
A //‘ /
e/

Prepared by

HEADQUARTERS « DESERET TEST CENTER » FORT DOUGLAS, UTAK

g

By suthority of CG, DTIC
Date: 16 December 1965

SO
<A e

A
MNUQHDD

nne CONTR



t  rasie 3 j!!: BUMHADY [P CARRY-OVER TESYS (U}

p———

ambey

sk

Muntrion, Encimated
Tesr number Ageat or systea or pumber of Location &
and plekoswe Sexvice LEaear gancept Objecrive & remazks txials enviTonment

g
-

1]

2 Y

BG-1, Edo rotaxy~-disk Determing viabilicty-decey xate of vegetative 36 Viciniey of
f ool WY dispemiascer noapathogens EC-I, SH-1, snd LVS sF U1-]1 in & DasrnfLan
a1t (OV-L oy Be2E broplevwreing snvivousent, Gaspars decay date Tsinnds
VS of Ul-l siverade} for these soopathogeas with daca collecked in {eropic~

othet savircoments; sleo, sompare decay data waring)

of thase ungstative cenpathogens with decay

date for pathapsatc wvegetative orgasisms from

r winilar covivonment., Chavsctevizs diffuelon

srocessor fro 4 1ine éource relezxms in &

marine eavirohotar.,

Bt "SEabllined sl unsvaBalided.
e - - -

[r———

]
0‘\&. "

A

UFHISSYTONT

Prag,

=



L o

OMME Controt

UN CLASSIHED 2003192-0000010

: S o

a" OFFICE OF THE COMMANDING GENERAL F}(yj“;xljgya(v
Degseret Teat Center ﬁb'rlng
Fort Douglas, Utah
59 SEP 138
AMCPM-DEPE

SUBJECT: Summary Report of Fifth Annual Peseret Test Center Planning
Conference ()

v
) _TOs SEE DEISTRIBUTION
= :
o 5
5§
o U
o= 1. The Fifth Annual Deseret Test Center Plenning Couference was

]
SES  held at Fort Douplas, Utah, 29 August through 1 September, 1966,

M ===
r~ == Attached is a summary report of the conference activities.
-y

2. Please note agreements and decisions reached at the conferemce
as they may affect your activity, 7If it is determined that these ajree~
ments or decisions are in couflict with other programs or canmot be
fulfilled for any other reason, it is requested that you notify tkis
Headquarters as soon as possible,
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SUMMARY REFORT OF PROCEEDINGS OF THE FIFTH ANNUAL DESERET
TEST CENTER PLANNING COWFERENCE

1. (U) This report summarizes discussions and agreements reached
between Deseret Test Center and Service representatives at the Fifth
Annual Deseret Test Center Planning Conference held at Headquarters,
Neseret Test Center, 29 August through 1 September, 1966,

2, (5) On 29 August 1966, a DIC Executive Council Meeting was
held with Service representatives attending,

a., The following problem areas were discussed:

{1) The usefulneas of interim reports vs., semi~annual
status reports was discussed. The consensus was that semi-annual status
reports are satisfactory in presenting interim information to the Services.

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

(3) The Navy representatlve stressed the need for the It , A
development of an adequate VX simulant. This simulant will have to be £
developed before a number of Navy test requirements can be fulfilled, Te

notably the simulated attack of VX against a marine, amphibilous force.

{4) The Service representatives were invited to present
problem areas for discussion, The Alr Force representative indicated
that much confusion exists in determination of proper security classi-
fications in connection with DTC test programs. It was requested that
LTC nform higher authority that lack of adequate security classification
gridance has presented a severe operating problem, and that decisions
siould be made as soon as possible to provide classification guildance,

It was suggested that Deseret Test Center take the lead in standardicing
sa3curity guidance because this Headquarters deals with classiflcatlen
problems of all Sarvices,

(5) WNo 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 conference.
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(2) SRR,

(3) The test 67-4, BLUE NOTE, A new substitute test was
preseated with a recommendation that {t be submitted to DDR&E for approval.
The new test is called TRACTUR HUB and bears the same nurber designation
as BLUE NOTE, 67-4, It was presented as a prepared draft and discussed
at the meeting. ' R

3. (U) The 30 August sessions were devoted primarily to orienta-
tien of conference attendees in preparation for the megotiations to be
held the following day. During these sessions, Deseret Test Center
rrogress in completing the FY 66 program was presented and discussed,

4. (

a. b68-1. NARRCW TRAIL:

2 Page 2 of 17 _ Taees
Copy U} o 1o Craxuen

- ome A OO RN cossesse—
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{3} Decisions.

It was decided to leave this test in the FY 68 Program,

b, 68-2 SHARP RAVINE:

{3) Decision.

Tw 1135 decided khiat this tast should remain in the Outliae TPlen,

3 Page 3 of 1 . ses
N L) it _ I, ~ _f‘“;:u e I R

vas decided that this Lest should temain in the Outliae Plen,
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c. 68-3_ CHANNEL CRAB:

-

wsnmeni S —
S ——
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(3) Decisians.

1t was decidad by the conferees that this test should be included in

the Qutline Plan,
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d. 68-4, DAPID TAN:

i ] EARE R ‘e L o

{3} Deeision,

1t was decided that this test should be included in the FY 68 Outlips
Flan.

a, 68-5, PRATRIE CARPET:

-
— BRI AR R T e _ -

Page 5 of "1 Jages
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(3) Decislon,

It was decided rhat this test should remain in the FY 68 Qutline Plan.

£. 68-6, EXIT LINE:

e
R
“

Page 6 of '' Ta---

rae 2 AALEITI —w*

UNW TR T e




HINCI ASSIFIED

{3) Declsion.

It was decided to include this test In the FY 68 test program,

g. 68-7, UICKED SLICE:

{3) Tnecision,
Tt was declded that this test should be included in the FY 68 Program,

h. 68-8 LEANING SHOE:

L
“

i g

7 Page 7 ef 1 T
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(3) Dectsion,

Tt was decided that thls test should be included in the FY 68 Outline
Plan,

1. 68-9, STRANGE FRUIT:

{(3) Decision.

It was declded that the test will remain im the Cutline Plan until it
can be determined whether data are In existence to satisfy these
requirewents,

1. 68-10, MAPLE BOARD:

N
 E—, e —

R

e —

It was decided by the conference to eliminate this test from the 7 68
Frogram.

k. 68-11, SPECKLED START:

8

of ._1.]:.,. Parzs
T

Copy Yy of 180 Conics

Page
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l

{1} Decision,

It was decided to lesave this test in the FY 68 Qutiine Flan te provide
funds to initiate action and to establish a target date for production
of agent,

1. 68-12, SHINING POND:

g Page __ 9 ol _11_Tares

e ——

Copy 4 of EQ__ Coming
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(3) Decisions,

It was decided that this test should be included in the FY 68 Program.

m. 68-13, FOLDED ARROW:

e —

—"

(3) Declsion.

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

10 Page 10 of 11 Dag~s

Copy ] of 180 Copies
cietAL A nmti_
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Test Humber Priovity
68-8 14
68-9 16
68~11 12
6812 7
68-13 13
Herbicide test 15
67-1 (carry-over) 11
. 67-3 {(carry-over) 2
":-";6?-& (carry-over) 8

UNCLASSIFIED
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{(h) Dr. Adams discussed two carry-over biclogical tests,
69-34 and 70-74. Reason for slippage of 69-34 was given as nonavail-
ability of the munition. Tegt 70~74 was slipped because of delays in a
predecessor test, 69-74, There was no comment.
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(e} 71-J3: 'The requirement for this test was withdrawu
by the USAP., The test was rtherefpore dropped from the FY 71 program by
the conference,

UNCLASSIFED
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(4) Carryovar Tests: (Presented by Mr, Bert Johms). 1Y,
Johns stated that there were approximately 8 carry over tests that are
not scheduled tnat will have to be considered in the iadividual Service
meetings:

{a} 08-10 tlas been deferrxed.

This test has been

deterred because of a lack of an adaquate rLesat site.

{ec) 69-13 has been delerred due to lach of sultable test

ie) &9-36 has been avproved but remains unscheduled due
to unavailability cf an afrcraft carrier,

(f) 69-70 has bean approved for planning te insure a high
state of readiness

{g} 69~72., There were na comments following pcesentzt:ion

UNCH ASSIFIED
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Appendix 3

SIPMARY OF FY 70-72
PROPOSED QFLRATIONAL TESTS

Ty 714
e 70 4 B FY 77
70-71 714 63-10 724
70-10 71B §8-12 725
70-72 71C 69-34 720
69-133 71E 70-31 72E
70-30 71F 70-50 72F
70-11 71H 70-73 726
70-12 7K 70-74
70-31 71D
70-73 71G
70-74 71L
70-50

* A tests will ba conducted with a priority over B tests,

UNCLASSIFIED
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APPENDIX &

REW NUMBER DESIGHATTONG

FOR FY 71 PROGRAM

Proposed Program Deslgnation Recommended Program Designation
(01d) (New) .
71-4 71-30
71-3 7i-31
71-C 71-32
71-D 71-34
71-E 71-33
71-F 71-%0
71-G 71~35
71-H 7110
71-1 eliminated
71-J eliminated
711-X | - 71-11
-1 71-12

UNCLASSIFIED
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WHISTLE DOWN (U)

DESERET TEST CENTER FORT DOUGLAS UT

NOV 1963

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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PORW0RD

This Final Heport outlimes the work sccemplished
during tha avctic chemigal test saries -- nicknawad
WHSTLE DOUY -~ conducted at the Gerwtle River Test
§its, Fort Ureely, Alasks, during tha wneriod

1 Dacepber 1962 to 5 Fabruary 1943.
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ABSTRADT

SILSTLE DOMM, conduatad in Aliake during the wiater of 1982-63, included
sixteen trials using GB-fiiled H3Y Rockecs and M121 15500 shells, énd VK-
filled I3 Land Mines. The tast vae prisarily an {nvestigstion of the
existence, tature, ard extent af the harard from OB and VK on suvircosdntsl
clothing, snow, end feozen ground, Verious aspscts of wamplling tachnlquas,

arcbic clothing, decontamipsation retheds, sod detaction snd proteciios
equipeant wars siso fovastigatad, Data fur doctrinal coacapts fer opezations

io the arctic wers davaloped from thess Luvestigatioos,
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2, . 8. Daserst Zosc Comtar Test §3-3, nivknemed "MEISTLE DOM™, vas
destgeed and oxacited 2o fulfill the Arwy requiresnts as etatsd
in the abovesrefetenced Jocumants, Tha teat vae conduatad et
Garatin River Tunt eity about 40 miles adytheast of Fort rasly,
Alaska, during the pariod | Dece.bar 1562 to 3 Febiuary L9,
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ACCOMPLISIMENT QF 'ZBEST OBJEGTLVES

2. @ ZRCABY ONECTIVES

L, lst active

"o detormine Lf w hazard exists frou the plekup cf 9 ard ¥
agenty in solid, liquid, and/or vapor forms by environmental
clothing under cold weather conditions."

b, 2nd Obiwecttve

"To detarmine the aature and extent of hapard from G and V agants
disseminated on #now, ica or trozan ground,"

e, Jud Qbjecaive

ipo obtain daty for the improvemsnt of testing techni,ums and
aaneration andfor ravinion of offensive and defengive dostrinal
concepts in srctic environmenc,"

d, 4th Qbjactive

"lo investigate the probleas assacfeted with operating in arctic
slothing in a tox.c chemical enviroumant,”
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(4} risld Trisle with ¥7
ya)y Yrorsgure

Piltesn manikine, 3 described praviously,
right position, Zacing the duret point of a Vi

wars wsaposed 1n an upr

£i1led iand mine,
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TEST 65-3--WEST SIDE. Phase 1 (U)

DESERET TEST CENTER FORT DOUGLAS UT

JUN 1966

Distribution limited to U.S. Gov't. agencies only; Test and
Evailuation; 3 Mar 82. Other requests for this document must be
referred to Commander, Army Dugway Proving Ground, Attr:
Technical Library, Document Section. Dugway, UT 84022.
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¢ SECTION 1
INTRODUCTION Wi
1. , BACKGROUND . '
a, WEST 8D -

Since wubmarctic regions may constituts potential sre«y of
conflict, the WEST SIDE Phase I test was iaitieted from sn
Mr Force requirement for an operationsal evsluation of its
newly-developed A/B (air-borne, extarnal) 45Y-4 Ory~agmmt
Dissedinator in & frigld envivonnent.

The weapon system under study in T

SIDE I consisted of tha A/B 45¥-& Disseminator, ving~mounted
on an F=105D aircrafc (see Fig. 1) and f£illed with dry bio-
logical tracer B {(Bacillus subtilus var, niger).

2. ' WEST SIDE I OBJECTIVES

Since objectives of this test are detailed in subsequent para~
graphs, they are covered only in a general ssnner here:

1) PRirst Oblective. To evaluate the source strength,
disgemination efflclency, and functional characters
latics of the dry disseminator with tracer BG

2) Second Obtective, To messure, under various met
conditions, the diffusion of particulate biolegieal
setosols disseminated by line sowrce at low altitudes
in this cold-weather test envirvessat,

1
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To aid this {nvestigetf{on, two other tracet ster(ais~agrean
and yellow FPlewwere disseminated from & light aircrsft undes
similar test conditions {se¢e Fig 2),

! Pluorescent particles of zine sulfide and tine cadwium
wyulfide, respectively,

A —— . St
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6. ¢ soomx —

Table 1 1lsts 22 trials that were successfully completed in
this test, Thess wvers zccooplished in thres groups, as based
on thres typas of seteorological conditions that are vepre=
sentative of wincer conditfons {o this cold uwather snvicooe
mant, Tests were tonducted under Cemowratuzes ringlcg frow

' +6.7°C to ~42°C, with tha aejority of tssts baing conducted
at temperatures balow =20°C,
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' SECTION 1T

ACCOMPLISHMENT OF TEST OBJECTIVES (U)
1. Q OBJECTIVES
The objectives of the test prog~am were:

1) To obtain scurce strength, disgemination efficlency, and
operational characteristica of the A/B 43¥~4 dry agent
spray tank (£illed with dry tracer BG) when operated
under a vange of cold-weather meteorolegical conditions
from a higheperformance jet aircrafe,

2) To investigate the behavior of biologlcel zerosols in
both long downwind travel at moderate windspeeds and in
lateral diffusion during calm situztions, when released
into a cold-weather environment from an elevated line
source,

3) To investigate the relationship between foreat density and
the penetration, concentration, and persistence of bio-
logical aerosols in a coldaweather environment,

4) To provide data for comparing aerial releases of dry BG
[WEST SIDE ()] with aerial releages of wet BG [NIGHT
TRAIN (U)J.

/

5) To lnveatigate the extent of contamination (equipment and
environmental) from the aerial dissemination of BG, under
teat conditions, and=eif significant contamination
exigte~ato provide data for the development of operationsl
methods of decontamination under theoe conditions,

6) To continue research in the standardization of cold~
veather aerosol sampling and test techniques, both in
the laboratory and in the fisld,

) I .
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M FUSCUAY OF TRIAL SCRIDTLES OF W A ORIEIFOGING TP AILIASTS (V)

" A e
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+ 77 calor codisg wast
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different hoppers and in different smcmys, e
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TEST 65-12--DEVIL HOLE (U)

DESERET TEST CENTER FORT DOUGLAS UT

DEC 1966

Distribution limited to U.8. 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, Aftm:
MT-DA-L. Dugway, UT 84022.
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ABSTRACT )

DEVIL HOLE, Phase I, was a test conducted in temperste,
aspen sud sgruce forests,.to deteralne ares-iine dcuge tnlap 4
mation for sgeat GB.Lilled artillery munltions (}Hih\l-lﬁm r
ahell prd M55-115mm Tocket).

Fasticulace aimlants

were also ut{lized to study airflovw pattarns 4t tha interfacs:
of & spruce forast with opan terratn.
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PREFACE

DEVIL HOLE, Phaze I, was primscily designed te determloe
sressbimerdopage relationanips for arrillery-delivared CB
muniticns detonated in temperae farasted terrain and to,
determine the duratlon ond extent of operationsl hazards in
the burat area,

iv
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SECTION

THTRUDYCTTION (L)

1. P pEVIL HOLE (1), PHASE T

DEVIL WLE, Phawe I,
srtilliery munitions

Speciflcally, the M1
{115mm) rocket warhe
and maltisla-round d
with cha MLZ21A1 shel
to single-veotic det

invelyed the testlog of agent Gp-filled
in & terperate foregted environmsat.

»

ZiAl {135mm) howlczer shell and the M35
a4 ware tepted, Single-static snd single- /
ynanic deronations (Fig. 1) were conducted ren
1; tenting of the H55 rocket was Limited *
onations.
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4. (C) IEsT comuct
a. All trials were condusted in foreatad tervain during the

sumser of 1563 et tha Garstle River test sits, in the vicinlty'
of Forz Greely, Alsske,

b, The test wey performed in sccordence with the DEVIL HOLE,
Phaie I, test plan with onw excepilon-=no trials with agant:
CR wera conducted at the iunction or intarface of a apruce
forest with opan terraln.'?) Testing with G} was not conducted
at the intwrface dus b0 Inclimant weather and vugged tacralin
(Fig. 3) vhich so hampared operationa that all triala of the
trdt conld not be conductad in the allotted time,

D
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asry diffusion triale of the test, T*.°
culate subatituts for agent ch.
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SECTION 1I

ACCCHMPLISIDENT OF TEST OBIECTIVES (U}

1. . [FST DBJECTIVES AND ACCOMPLTSHMENT

8. Rgimary Objsctive

{1} “To dstermine aveitimp-dosage celationships, s ¢
funetion of bursr helght #nd agant diffusion charactezistics;”
for artillary GB muniticns fived in tampsrata Eorssted arexs.”

{2} "To determine the dursticn and extent of operationsl
huzards in the carget areds resuiting from the use of arciller
B muntitions.”

b. Sscondary Obiactive

"Io datarnine the vulnerability of reprosentative hard and soft
targats o agent GB unde? zast conditions.”

R
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SECTION 1II
TEST PROCEDIRES (U)

1. ’ TEST ARDY

a. Liwut of Test Area

{1} The Gerstle River tesr sros is lotated in the Tanind
River Valley of central-interior Adaska

_. IINCLASSHFIFD
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(%) Safers Equiphent

Safety equipmante~zuch a3 protective clathing, .-
protective masks, barciers, etc.--wda used during the test as
conditiony dictated.

18

UNCLASSIFIED




CRMBNN ) ASSIFED

\ ] APPEIDIY B
TEST PROCEDURES FOR FP AND SMOKZ TRIALS {¥)

1. MW I5SI EQUIFMEST FOR FP AND SHORE TRIALS

#. Hunipions

{1} Flucrescent Particles

(a) The fluotascent particles (FP) used lu thie test
vere of two colors, green and yellow.l

{2) Bosblel

&

E-61-type bomblets containing 30 grens of ¥ were
amployed and were assumtd to have 8 dissemination efftciency

of 30 percent,

{1) petonatlon System

The bomblety vers fired slactronicaily.

L The FP wap composed of gine cednium sulfide particlea, TP
used for this tent wvas manufactured by the United Stiten
Radfum Corporatlon, Hoeristown, H,J, Tt had a solid-phase
denniey of approimscely 4,0; slthough, vhen aerosolized, ix
will remain suspended ia g2ir for ¢onmiderable periode of t1-e
snd will sxhibit propertiss with regard io atewdpheric diffuniea
that ave quite simllar to those of an {nerd gan, 3o addition,
when the material (v excited by 1ighe of n speiifhe wave Jongt™,
It flunresces, in this inatince, yredn o1 vellow, dependig o
the characterinsicn of the indlvidual parricien. & dutatled
Iiating of the properties of FP which make (2 snitable I 5 the
study of atmeepheric difiuniun are rroatnt!d L1 & oy anent

41
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&, Muniplons

=18 srcke grensdes wera ampl “ved a8 the uwake gource for the
ancen Rrisls,
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APPEND X X

ENVIRONMENTAL DESCRIPTION (U)

1. W ZIEST SITE AREA

4, Lccitlon

Tha general geogrsphical satting of tha DEVIL HOLE I (U) tast °
arsa {8 cantral-interlor Alaska, spproximerely 150kn 8% of
Falrbanke. Located enticely on governmant-controlled lamd, near
Ft. Graaly in the Tansru River Valley, the ares 12 dourded on
the north by the Alashun Bighvey, the esst dy the Gersatle River,
ard the gouth by tha Granite Mountain biock, Two sepatate test
gride were used during the DIVIL HOLE I (U) progrém, Tha
conlferous forast (aprucs) site liem batwesn Gazstle River and
Sawnill Creek, about 9,8k SE of che Arctic Test Cencer facility
at Geratle Rivar, The daclduous forest (aspen) eita, farchev
wadt, {a approximstely 8k SE of Milepost 1400 of the Alsgkan
Highway,

——————
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BEVIL ROLE (1), ?kaa 11, way & test condyered |
{n temperate aspen and spruce foreated terraln with -
agaat=Vi~fL1lad H121A1 (155 o) and’ Wik (8-inc 3
sreillecy shalls, s
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v SHAPTER oy
QEPERATTIONAL EUEHA!!:

SECTION T
PURPOSE (V)

@ e purposs of DEVIL HOLE (U), Phase IX vea to provide
weaponsasfisces tnformation for srtilletyedaiivered, VE-

filled shells datonated in tamperste forested texrain, #

UNCLASSIFIED

!




k) LIS
i W
Ayl W

|INCLASSIFIED

3 ‘ MUNITIONS TESTID

VX-Fi11nd 133ms {M121a1) and B-insh (MA14) hovitzer ahslle

re used,
he agent

0.8 percent of DuPont Gl Red, -

?

-
HINCLASSIFIED

fIRINT AOorn-n




UNCLASSIFIED ;
A

L | SECTION 1T )
OBJECTIVE (u) '

The FIRST OBJTCTIVE of che test way ¥,,.to avaluste the arer ¢ '
«-denaity relationahips for liquid agent and dissemination, !

stliciency of artillevy-deifvered VX munitxefu *Ghan : !

lunctioned In 4 Temperate dspenand @ tempecsis apruce formac,™ i ¥

10 ' ’
A |
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SECTiON ¥

TEST CONDITIONS (1)

‘ DATE OF TEST

All trisls vere comducted in rorasred terrain during Jul,
Aug, and Sep of 1964, .

Q e

2. Locarion

The Geestls Rivar tesz azed (s locsted in Che Tanang
Eiver Valley of concyal Alagka,  The sved is spproxisetsly

$3 ke {by roay} from OTC'e Aleskan Bsen of operations At
Fort urealy.

-l i
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R
b ' TEST EQUIPMENT

3. Detonation Syszan

A sloulates fuse {cemposed of » threaded aluminum plug
with a No, 8 blagting ¢ap and & tetrytol butater cup ffom an

Detonation was (nitlsted by en elsgerical *
Yor the dynamic belals, sn HYUS? fuse was used.

impulss.

B. Delivery Svscem for Dynamic Firings

M~109 sellfepropelled howltzers wers utilizad o dynamically-
fire ghalls on the targer,

|| | 13 ||||||| |||||||||||||||
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(. SECTION 1V

TEST COYDITIONS (1)

g (S—

2. (C) IEST EquimMEwT

2. Haaikins

Manikine cloched in undyed cotton svarsgirment vers vaed
47
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to estimate direcl contanlnatlon on standing prreonnal,

—

& Jrtuck and tent

A Miston 1, §. Army truck and an & X 10-foot wall tent

waTH usad 0 meagure depoeizing ofi squipeant. —
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& CHAPTEIR FOUR
PICKUP AND FPERSISTENCY

SECTION ¢
BALKEROVID (U}

3 . MUSITIONS TYaImD

The pickup snd indirect contaninstion triele wers limited to
the detonerlion of VX-Zillad 134ors ahells,

66
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‘ SECTION 11t
s¢ort ()

t. O IESToISIGY

The plekup triale

Vith test patécnnal ward conducttd €9 pere of the depotition
triols with VEsfilled 139w shalls,
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- ABSTRACT (U)

SWAMP OAK (U) was designed primarily to determine &rea=
tima-dosage velationships for artillery=delivered GB munitiona
detaonated in subarctic Forested terraln, Agent-GB~filled
M121A1 (155mm) artillery shellis were the munitions tested,

Smoke was used to study airflow patterns ac the intare
face of a subarctic spruce forest with open texrain.
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CHAPTER ONE

OPERATTIONAL SUMMARY

SECTION X

PURFOSE (V)

Tne purpose of SWAMP 0AK (V) is to provide arsa-time-

dogage laformation for GR-filled artillery shells

detonated in & European~anelpgue
daor winter condfl
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’ ’ SECTION IT
ORIECTIVE ()

O The objective of SWAMP QAK wes "to determine
sran-time-dosage relationships as 4 fumstlon
of burst height and agent diffudion character-
istics, wirhin subaretic fovested acens, for
GR=f1lied artiliery Tuniticns‘iiraé.in the veam=
! perature range of -1°C to «18°C {30 F to 0Py

®
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» SECTION ILI ”r\;n' ASS]F‘ED
SCOPE (U
1. (@ TEST DESIGN

The test waa designed to meet the objective by staticelly and
aingly detonating 34 GB~filied M121Al shells on time-zequence

‘ SECTTON IV

TEST CONDITIONS (U)

1. ' DATE QF T2ST

All trials were conducted in farested terkain during March
and April of 1966.

2. (b TEST AREA
a. Laocation

The Geratlae River test aread 13 located in the Tenana River
Valley of central-interior Alaske,

10
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The Caest
area is epproximately 55 km by rcad trom DIC's Alaskan bese
of opavatlons at Fore Graely,

y
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To girulate an air burst, the shell
uga of a cable, a helat, and @ apecilal
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DTC Test 66-4, Green Mist. Volume 1 (U)
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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.
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secrron 1. ff_nwrropuction (o

].1 (@ BACKGROUND

The purpose of DIC Test g6-4 was to determine the average area-
dosage coverage ln & Wontane rain forest of four chamical weabon systems
employing the M139 CB bomblet. The determination Lnvolved chrov steps.
!!e !i!! ObEE!ned provided & sample from which a helghe-of-burst fre-
quency distribucion for rhe M139 fusing system was estimated. Second,

1 heights below

aingle GB bomblets were atatically detonated &t severa
the cancpy.

Average performence astimstes at several
dosage levels for single bomblers within each category ware thenm calcus

lated.
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1.4 ' TIEST OBJECTIVE

The primary test objeccive was to estimate the ¢ffestive dosege
ared coverage thav could be expected 1f GB-~filled M139 bomblets were
digseminated from MISTEYE 11, LITTLE JOHN, SERGEANT, end HONEST JOHN
over 4 rain forest cacqpy,

- ‘
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SECTION 2. DETAILS OF TEST (L)

\—\

s e ————-

Table 2 (U). Summary of 3cope

Nuzmhar
Trial of trialy Material
Group complated disseminated Purpoan
A 138 MAA Datevoline burst-halght
distribution pattatns
of M119
B 35 (+}:} Detatmine sres-dosuge
relationahlp for H139
bomblets staticsily deto-
nated &t representative
heights

11
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DTC Test 66-4, Green Mist. Volume I (U)

DESERET TEST CENTER FORT DOUGLAS UT

AUG 1970

Distribution authorized to U.8. Gov't, agencies only; Test and
evaluation; 1 Jun 1983. Other requests shall be referred to
Commander, U.S. Army Dugway Proving Ground, Attn: MT-DA-L,
Dugway, UT, 84022. NOFORN. REL TO: Canada, United Kingdom, and
Australia.
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(€Y} Terreatln (1)

G“Iﬁw fest ailc 1e at an olevetion of appruxfmately 3,700 teet
shave 301 level on the eastern slope of Mauno Loa (clevarion 13,680)
amd (4 southeast of Mauna Kea (elevacion 13,796), i—
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ABSTRACT (1)

W 1o 07C Test 672, GB-£illed BLU~19/B23 bomblets and GB- and
simulant=£filled M~139 bomhlets ware tested in a temperate
surmer foreat envirvonmant
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CHAPTER OMZ

OPERATIONAL SUMMARY (U)

SECTIOR X

. PURPOSE  (U)

To dateraine tha effsctivensss of GR-filled BLU=19/B23
boublats ejectad from an SUU~13/A dispenssr, and M~139
bomhlats dropped from 4 Sadeye dispenssr in & temperate
sunmar forest snvironment,
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N CRAPTER TWO
ARZA GOVERAGE FOR THE CBU-15/A WEAFON SYSTEM (V)

SECTTON I
BAGKGROUND ()

i ‘ DESCRIPTLON OF THE GBU-15/4 WEAPON SYSTEM

The BLU=19/B23 boublet is a Y3AP bomblet designad to explosively
disseminate GB, and it is delivered by means of the SUU~13/A
bomblel dispensar, The SUU-13/4A dispensar and the BLU-19/B23
bosblet together form the CBU-15/A wespon system.

- -

4
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E 4. Dugway Teat of the CBU-15/A Heapon System

The CBU-15/A weapon system, which consists of the SUU-13/A
dispenaser and BLU-19/B23 bomblet, was tested at Dugway Proving

Ground, Utsh.

!
6
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SRECIION IV
TRST CONDLTZIONS ()

{¢) TEST SITE

a, Test Date

The test was conducted during June through July 19£7,

b, Tast Location

The tesr was conducted in the viclalty of Port freely, Alaska
&t the Gerstle River tust gr~a which {2 located in the Tanana
River Vallay of centraleintecior Alaska (Fig. 1). The area
13 located approximately 25 kn from Delts Junetion (Figs, 2
and 3.

¢, GCllimate

The climate con be chavacterized as typical temperate summer
7
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with high temperaturas in the low 80's arnd low tampera-
in the kigh 50%'a (' F)

d. VYegatation

The tast area waa situated in 2 hoavy stand of declduous
agpan trees, The avarage helght of the saspen treas, which
made up appcoximately 70 parcent of the forest (the remainder
being coniferous spruce trees), was approximately 18 m, The
avarage diametsr of the aspen trees was 15 cm with a spacing
of approximately 1,5 m between treas, Intermingled among tha
aspen trees wera spruce Cre&s that averagad 17 » Ln haight,
wvith outstanding members reaching 19 m. The spruce trees wera
found to hava an average diameter of 18 cm, with an average
tronk spacing of 1.5 m. Figura 4 is a typical view of the
agpen forest,

«, Grid

A grid was established {n an aspen forsst. Sampling and met
staticns wera located as shown in Figure 5 and Table 1, The
grid 1s shown in Pigure 6,

vl
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. CHAPTER THREE

AREA COVERAGE FOR THE MISTEYE LI WEAPON SYSTEM (U)
SECTION 1
BACKGROWD (U)
1, O The U. S. Navy Misteye II weapon system consists of the
Sadeyas Mk5, Mod~0 cluster bomb and the M-139 bomblet

combination., The Sadeye is a cluster-type weapon with a
capaclty for 83 M-13% bomblets :

2. ' PREVIOUS TESTS

b. Dugway M-139 Bomblet Trials

Singla-bomblet trials were conducted in open desert at
Dugway Proving Ground to measure agent GB dissemination
characteristics over a range of meteorcleogical

32
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CHAPTER FOUR
RELATICRSHIES {U)

The overall goal of this test was to provide the U, 8, Alr
Porce and Nevy with performance data for the (BU.15/A and
Misteye II vespon systems, Téspectively, in z temperate
sugmer farest environmeat. This goal was achisved by con-
ducting a aeries of burst-height tests and atatic psats of
single munitions and vaing the data derived from thege tents
a1 input for the overlay buildup scdel,

54
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{Seaurliy claaijuvwtion o Wils, bady of Shoract and indt Had Sustatien it by aniared whin 12 prevall report o elascljivd)
T CLOIAAING ALVVITT (D W porads Suthr] T WDGIT RN TT SAMRCANCH Ww
irr b

Daserat Test Cenl:r, FE. Douglas, Utah 84113 [Fomw

3
3 ot Tl
DITC Test 67-2 Final Report
4 DOCHITN 7TTS {Type oF 1707t and vchadon 22t}
Final
[T avtwatl (PRt nams Widdly ot iy nara)
¥aul Brent Anderson
Fo Wit oAt Ta faraL MO, OF TAGE 7h 5O, OF EA
16 July 1968 140 9
$3. CONTRACT Gk QEANT N3 Te CIGINATOR 3 HPONT Wualatey)
L Qi e DTC 6702L57R
1X 650212D019
© 14 QDN HRGIT KOS {Any ather mombers that gy be areinad
thls riport)
i DIC ©8-875

' PATRICH ST Thie document may nat be reproduced without authorizatlion
from the CG, DTC. In additior to security requirements which apply to
this document and must be met, each transmittal outside the DOD must

have prior approval of the CG, DIC.

11 JFALUNTARY NOTD 13 VOHIIIMG SIUTATY ACTIVITY

Deseret Tast Center
Fort Douglas, Utah 84113

11 ARATEALT

(S} In DIC Test 67-2, GB-filled BLU-19/B23 bomblets and CB~ and
simulant-£1lled M-139 bomblets were tested in a temperate
sumpmer forest environment. Burst-helght discribution was
datermined for the M-13% bomblet in an aspen forest., Area-
dosage-time values were established for single BLU-19/B23
and M-139 bomblets. The CBU-15/A and Misteye II weapot
sydtems wire evaluated using the overlay technique to simulace
an operational emoloyment. DTG Test 67-2 indicates that
the CBU-15/A and Misteye II are of military valu¢ in a
temperate surmer forest environment application.,

20
DO | Jo 1473 Cexdean ran i i | O m
7] e Lon

ik

e
[

126

—
NCLASSIFIED

e vy,



L
UNCLASSIFIED

DTC TEST 67-7 (U)

DESERET TEST CENTER FORT DOUGLAS UT

31 MAY 1968

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

The RID CLOUD test was conducted in response to milicary
raquivements for dats on bloespent serosols veleased in cold
weather environmants, Measurements of the infectivity of TT
kexosols for monkeys were made at extramely low amblent tevs
perstures; determinations wers alic made for the blologicsl
decay rates of TT, 22, &M

iv
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CHAPTER ONE
OFERATIONAL SWMMARY (U}
SECTION I
PURPOSE (W)

‘ The overall purpose of this teat waa:

1)

i 3}

4)

To cbtain biologlosledecay rate dats on 7T,
2%, SM, wnd EG, and snimal {nfecrivity dara
on TT vhen dlssgminated as aevclols fn & sub-
zéra (F.3 overlend environvant

o obtain source abtreagth and dsseminaiion
efftciency date for TT-fillad M43 bonblets,
a8 tasted in this environosnt

Tn obtaln dzta on the dburat-height distribue
tion snd percent duda of M43 bosblats dropped
isto & wintertime spruce forest

75 yae those data, whevs appropriate, for

saking gensralized pradictions of cesualties
and effective arad coveragh.
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‘ FUNSITONING HEIGHTS OF M143 BOMBLET

The M143 bomblet was projected from s towsremountad gun into
a uintertime aspruce forsat in a manner simulating an oper-
ational drop, Elghty=three trigls were conducted with sine
gle boublets projacted randouly into the forest to detar-
ml.ne burat-height distributfon,

3
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BLOLOGICAL DECAY RATES AND THE VIKULEHCE OF 1T (U)

SECTION I

BACKCROUM, (U)

T Y i

RED CLOUD (U) AND RELATED COLD-WEATHER TESTS

The mafn purpugse of RED CLOUD (U) wes Lo obgsin biclogfleal
decay rate snd animal infectivity data on sevosvle of TT and
2% disaemingted in frigid (fleld) envivonments, The E26 ard
MA2 dilngemination devices used in this test were not undar
evaluation, buk meraly served to dizzaminagbe aerosols for
BDR mesaurements
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OBJECTIVES (U)

The trial efforts and results for this chapter are concerned
with the objectives listed below:

EIRST 03JECTIVE

To determlne the blological-decay rates of TI (atabilized)},
2%, SM-1, and EC-l aerogols when disseminated from teat
spray devices in a subsxectic, winter environmant--both dure
iug the day (UV radiation) &nd at night.

SECOND OBJECTIVE

Simultaneocusly, to obtain estimates of the respiratory in-
fectivity of stabllized TT-1 agrosols for monkeys.

THIRD OBJECTIVE

To compare, under low=temperature field and chamber condie
tiona, the visbility-decay rates of TT, 22, SM~1, and EC-1,

11
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SECTION IIX

SCOPE ()

2. ‘ SAFETY RESTRICTLONS ON TESTING

Deseret Test Center had previously established (prior to RED
CLOUD teat) the feasibility of conducting safe and successful
taats with pathogenlc agents IT and Z7 at & ~emota test site
in central Alaska, Two contractual studies were conducted
in preparation for RED CLOUD: {l) s meteoxcloglcal investi-
gatlon; and (22Er a8 long-term ecologlcal survey of the test
slte, (3630283018 pq4itionally, DTC conducted a Special
Study, Alasks (U), which wes a preliminary field effort with
vegetative, nonpathogenic bacteria to prepare for future
teets with pathogenic vegetative bacteria «t the Alaskan
site,(13) A DTC advlisory committee reviewed all availahle
data frow these preparatory studies at a meating In May 1966
and concurred in the proposed method of pathogen testirng,
subject ta certain restrictiony on agent disgeminatlon,
These restrictions limlted the amount of agent dissemination
for each fiald trfal and the wind directions allowable for
teating, and ware imposed to preclude posaible travel of
agent pathogsns over inhabited areas of the valley,
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TABLE ) 4: TRIAL SUMMARY (U}
it

e
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e

Completed Pri- Diasenin- Materi{als
Group trials ority { Time atar disseminated | Purpose
A innnd 0 1t | pay E26 1T & BG-1 { viability
detay
:A‘z: kE® 24 A 16 1 Nisht Ezé TT & BG"l Vtabillty
decsy,
gnimal
infact-
fvicy
|- 8 2 Night E32 22 & BG-2 | viabiliry
- decay
Col sannsne i4 4 Wlght E26 SM-1 & BG~2 | Viability
. dacay
C*Z. kb kR & 4 H‘Eht EZ6 E¢-1 & BG-1 Vi.abil’:t?
dacay

Due to changing weather pacterns which did not meet sgent eafety

Limlvatrions, & naw priorvity was subacizuted for the one shown above,
The A~ trisls were shifted from No. 1 priority to No, 4, and could
nout be oompleted within the time frame snd sost limitations imposed
on the test,
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SECTION IV

&

TEST COMDLTIONS (U}
L ¢ ocAtiow of TEST

e T A et kb, e s b WS

A1l of the fleld trials were conducted in the Tanana Valley
of central Alagka ; with operations being directed
and supported from Army facilitlies at nearby Fort Greely.
The spechfle locatlion of the BDR and anima) trials was in

e ey

o R ———— i &

the "chanpel” ares of Delta Creek

IE3T PERIOD

Testing bagan in late November 1966 and w
February 1967, -

15
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SECTION V
TEST PROCEDURES (U)

2. (8 OPERATIONAL ASPECTS OF TEST

8. Sampling Grid and Safaty Citadels

The grid for the blological decay trials, and for tasting
TT vizulence for monkeys, is showm in Fig, 3. The firat
dovmwind safety citadel, with Lts magociated sampling Zent
and generator facllity, {e sahown in ¥Fig. 4. The citadel
and munition release locations &re shown in Pig., 3.

b. Bisgemination and Sampling

The liquid biologicals TT, SM, and EC were released from
E26 digseminators &p an intermix with BG-l.

18

——h—
UNGLASSIFIED

T ey oo === =

- —————— e s




B

o —— Wy —

UNCLASSIFIED

SECTION III
SCOPE ()
1. (‘ MUMBER OF TRIALS

Tha numbar of bomblet trials for burst-heipght and dispemina-
tion efficiency detsxminaticns dre summarized im Tshle 4.

TABLE 4 1‘ TRIAL SMMARY-~M143 BOMBLET (U)
N Complated Disseni~- | Matarials
Group itrials Priopity | Pime lnation disfemicated Purpsse
o 2 3 Right] M143 4 Btficieney,
mource
wtrength
E a0 3 Night m:;:sb Dye Verticsl
{TMe) waTkex functioning
diatribu~
tion
a

Conzinuation of trial groups of Chapter II,
b Pover-mounted sun (bomblet launcher),
47
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cortrolled environment was also required tgo facilitate
immadiste assay of samples in an area free of background
contamination. "Safaty citadels" were denignad and used for
this purpose. Their use proved highly satisfsctory under the
test condirtions. Together with the use of standard CB pro-
tective equipmant and an adharencea to common precautionary
measures {showering, decontamination of equipment, et¢.), Cha
aafaty equipment and procedutes vesulted in np incldence of
agenc dissasc,
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a. Snfatx Citadel Operations

Sampling crews wera stationed in pressurizad safety citadals
at predetarmined intervals, dowmwind of the agent releass
line,

78
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DTC Test 67-8 (U)

DESERET TEST CENTER FORT DOUGLAS UT

DEC 1968

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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ABSTRACT {U0)

This report involves Fleld studles conducted fn Central
Alugke 5“.!1“8 the summer of 1967 in which hiologicnl decay
ratag Esna 3} were derarminsd for 1£quid (Tf} &od &r}f (22}

forms of Pgageyrella d
1 gpey aeurells Lularenys an ( Sf;; norpathogens Eacherichia

iii
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PREFACE (U)

,DTC Test 67-3 (WATCH DOG) was initiated in responae to
Military Services' requicement to obtain biolngical decay data
on aerosols of TT and ZZ in an environment consldeved analogous
te the temperate humid areas ot the northern hemigphere
during the uu:rnm;a.r.‘1 This report covers the work accomplighed
in the remote Delta Creek avea, approximately 30 miles west
of6Port Greely (in central Alaska), during the sumer of
1967.
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‘ CHAPTER ONE

OPERATIONAL SUMMARY (U)

' SECTION I

PURFOSE (U)

’ The pucpose of this test was to:
-

1) Obtaln data on the biolog.cal decay rates of
pathogenic organisms TE* and ZZ, and on non-

- pathogenic organisms EC and SM during night-
time conditions in a surmmer, temperate en-
vironment.

2) Determine biological dec.y rates of TT and
EC releaged during daylight iu a temperate
wooded enviromment.

3) Obtain data on the acrosol infectivity of
TT to immunized and nonlmmunized animals,

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

. 5) Utilize 7T and ZZ data obtained for making
predictions of cagualties and determining
effective area coverage.

! H ! Agent TT used in this test containad fiva percent
. raffinose and {,) percent dipyridyl as additives.

1
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CHAPTER TWO

BYOLOGICAL DECAY AND VYRULENCE OF TT (U)

SECTION 1

BACKGROUND AND RATIONALE (U)

1. ‘ INTRODUCTION

b, OTC eatablished the feasibility of conducting pathogenic
tests with Pasteurella tularense (SR) Iin the remote Delta

Creek area of the Tanana Valley near Fort Greely in central
Alaska, An ecological contractor whe has been working on
the distribucion of BR in centrel Alaskas aince 1953 Lound
agglutining of this egent in represeantative speclfes of
lagomorphs, carnivores, rodents, big-geme animals (imclud-
ing bison), and livestock,{*®,5,8) Other investigators
Found SR agglutinins in humang., Meteorological studies
inftiated by DTC and/or their contractors showed tnat field
trislas could be conducted safely by adhering to limitations
imposed by the WATCH DOG (U) 67-8 test plan, It waa can-
cluded by theae efforts and other {independent serological
evidence gathered in 1964, 1965, and 1966, that no epi-
zootlic or new endemic sreas would be intrcdured as a result
of testing with this agent.
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SECTION II

OBJECTIVES (W)

FIRST OBJEC‘I‘IVE‘

To determine the viability-decay rates of TT, ZZ, EC, and
SH in & temperate summer envirorment and to compare the
field decay rates with chamber decay vates when obtained
under similar condltions,

SECOND OBJECTIVEW

To obtaln extimates of the infectivity of stabllized TT
aerosols for monkeys,

THIRD OBJECTIVEW

To egtimate the biologleal decay race of TT and EC-1 when
released in a tempergte wooded enviromment during daylight
hours,

&, ‘ FIRST OPERATIONAL OBJECIIVE

s @

To provide viability decay and infectivity data on agent TT
for the purpose of estimating the weapons effectiveness of
the IT-£1lled F105/A/B45Y-1 system in & temperate eaviren~
ment.,

SECOND OPERATIONAL OBJECTIVE

To provide viability decay data on agent ZZ for the purpose
of eatimating the weaponsg effectiveness of the 2Z-filled
F105/A/B45Y~4 weapon gystem in a temperate enviromment,

UNCLASSIFIED
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Q SECTION IIT

SCOPE (U)

TABLE 2 #f: SIMMARY OF TRIAL CONDITIONS (U)

Humber of Time of

Epoup trials day Material Tracer Purpose
A* 11® Darkness TT Wet BG Viability decay;
animal infectivity
B 8 Daxkness ZZ Dry BG Viabill -y decay
c Datkness EC-1 Wet BG Viability decay
b 10 Darkness Si-1 Wet 3G  Viability decay
E 6 Daylight T Wet BG Viability decay
F 4 Daylight EC~-1 Wet BG  WViabilaity decay

* The last six Group A trials (A10-A15) included animals,

' & total of 15 Phase A trials were run,

For the first three trials,

& bad lot of plates was usad and nc data were obtained, Trisl A8
wag excluded from the analysis because of significant wind shifcs

following disgemination.
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3. (U) DAYLYGHT TRIALS

The daylight trials were ted in a foreated environ-
ment (basically spruce

The method of dimgemination was the aame as
that uged in conducting the darkaess trials wich the E26
disgeminstor,

‘ SECTION 1V

‘TEST CONDITIONS (U)

1. (‘ TEST SITE DESCRIPTION

All trisle for chis tast ware conducted Ln & multi-channeled
area of Delta Cresk approximately 50 km west of Fort Greely
in the Tanana Valley of central Alaska (NN . W

14
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DTC Test 69-75. Volume i (U)

DESERET TEST CENTER FORT DOUGLAS UT

JUN 1969

Distribution limited to U.8, 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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Jilll ABSTHACT (1)

DIC Test 69-75 was conduwe td 85 @ |y int etfure with the USAF (1AL
Test 68-43) to evaluate the affectiveness at the FS/ARGSY-2/TX wntiirop
weapon system tu reduce wheat crop ylelds., 1It¢ was the [lrast test in
which live agent TX has been released with the A/B35Y-2 spray tanmk.
Eleven successful rrials were vonducted, seven with llve agent TX and
four with killed TX, from J1 Oct tu 1 Dec 6H,

The grid, tentered uver Yeehaw Juunction,
Florida, coverad a 5600-square-kilometer arca (2160 sq, miy.
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L.+ 1 pgenc 1x

14,11 TX is the agent symdol for ple fusgus Putcinis greminis vav.
triticl, Race 56, commonly known ag atam rust of whear,

1,6.1.2 Killed TX (s defined 43 spores killed by & gaseous mixture of
athylane oxlds. Dead TX spores are rhose which have disd as a result
of causes other than lntentlonal killine.

[R— A

} L.4.1,3 Viable sten rust (VSR), &s defined in par. 3.3.3.4, Vol, 1I, is
& means o determining percent of viable stes rust in a glven amount of
agsaot,

L.4.2 Whear Scem Rust Disepse

Wheat stem rusy la charmcterized by the development of rust-colored
pustules on the plaat which break through the stem, leaf, and shesath
surfaces, The crop s damaged by the growth of the fungus on the
wheat stems and leaves and by che developlag spores, both of which use

o
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1.5 §y ORIECTIVE ’
1.3.1 The objective of this test was tc investigate the effectiveness 1

af che F4/AB45Y-2/TX weapon system to reduce wheat crop ylelds in
gsalected geographic areas,

1.,5.1.1 The objective was sub-divided into specific tasks as Foellows:
to determine the downwind travel of agent TX released from the F4/ABLSY-
2/TX weapoun system; to estimate the yield reduction and loss of wheat
crops attacked by this weapon system; to study the effectivenesgs of
killed TX as 4 simulant for agent TX; and to evaluate the adequacy

of the ARCHON system to predict dowtwind dosages of TX.
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2.1.t SL‘HE\' W Toyr

Four litled UK trials amd seven live agent trgals were condoe Lo,
Phe REELWl Aot 1 taly were duslpnated "ranp A" and the liee Lrials
-
‘Group 8.7 AL eridty were comducted Lo the v infey ol Youhaw bomotyon,

Flovida, frum L Octohe 1‘1_!@__&.‘! L Devembur 186K -. SR
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M.

L1y Dissesunation

Thy test aerosuls were digaumipared Trom the A/B4SY«2 spray tamk
carried by an F-4 airevalt alony ane of four release lines

1t
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BIOLOGICAL TEST SERIES
INTRODUCTION

W—
2, @ DEFERRALS

It will be noted that some tests have been deferred; IRON
CLAD (U) was deferred because of aircraft carrier nonavaila-
bility due to the Viet Nam conflict; Test 66-9 MAGIC SWORD
(U) Phase Il was deferred, primarily because it was considered

of low priority and funds available for testing were insuf-
ficient,
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3, ‘ CURRENT STATUS

However, due to an urgent

requirement for testing CS mupitions it has been temporarily
deferred and is now scheduled for FY &7.
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However, wn order Lo accommodate

the urgent requirement for testing €8 munitions, this test
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BIOLOGICAL TEST SERIES

INTRODUCTTON

————

DEFERRALS

Several of the test programs that were originally 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 secoud and third year study fox
GLOBE TROTITER (U). A pertion of test 67-8, AUTOBLQGRAPHY (C),
was deleted becaunse of lack of suitable stabirlizer for the
dry agent. Lack of equipment 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 submitted later pending
further study of the requirewent. Tests 67-9, KEYFRUIT (C)
and 67-10, MEDDLED (C), have been withdrawn due to the
acceptance of the higher priority program 67-12, EXPULSION (C).
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BIOLOGICAL TEST SERIES

INTRODUCTION

2. @@ DEFERRALS AND CANCELLATTONS

‘Several tests that were originally scheduled and have been

; deferred or cancellad because of lack of funds, or withdrawal
of the test requirements include 66-9 (MAGIC SWORD IX), 67-5
(WORK HORSE), 67-4 (BLUE NOTE), 67-6 (BLUE TANGO I1), 68-31
(TRACTOR HUB), 68-33 (WICKED SLICE), "Test 67-11 (SLOW WALTZ)
was deferred to FY 68 and its test objectives are now
included in Test 68-71 (FOLDED ARROW),
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CHEMICAL TEST SERIES

INTRODUCTION

2. . DEFERRALS AND CANCELLATIONS

Revised test schedules and publication dates of Final Reports
f provided in Table 9 result from priority changes and funding
I limitations., LITTLE GORPORAL, 65-15, BLACK LABEL, 64-18,
' LAUREL GROVE, 64-19, and STEEL POINT, 67-13 have been
g cancelled.
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ﬁNickquﬁi
will not be given to aay FY-69 tests or tests in later pro-

grams. ? Those nlcknames assigned to FY-68 and esrlier tests

w1ll continue to be used.
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% BIOLOGICAL TEST SERIES

[' INTRODUCTION (U)

1. @& GENERAL f

With the ex-
ING POND, all FY-68 contingency tests
were reconsidered at the Sixth Annual Planning Conference
and were given new numbers as follows: Special Study B-13
was changed to 69-32; EXIT LINE, 68-31, to 69-33; PRAIRIE

ception of 68-70, 8§

CARPET, 68-30, to 69-74; SHARP NAIXL, 68-72, to 69-70; and
LEANING SHOE, 68-73, to 69-73.
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CHEMICAL TEST SERIES

INTRODUCTION (U)
!

f

test pfgn for the new test (No. 68-52) was prepared and pub-
lished on 3 Qct 1967 and testing was conducted at three
separate test sites between Sep 1967 =an 1968.

DEFERALS

a. As a result of the scheduling of test 68-52 (CLIFF ROSE),
B test 68~15 (RED 0AK II) was rescheduled then cancelled when

Yo it was decided that reanalysis of the requirement in light
of current data should be Investigated before proceeding.
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ACENT SYMBOLS (U)
A, BIOLOGICALS
SYMBOL DISEASE NAME ETFRCT
old Hew -
BG aes None Bagillius globlgil None {bilo tracer)
sM ree Hone Serratin mareescend Wo efFect (vegetative mon
pathogen)
EC ves Hone Echerichin cold No effect (vegetative mon
pathogen)
UL - SR
7T (wet) (Rabbit };cver) Francloella tularense Lethal
2z (dry) i
—n Nu ju
— FX {wetr} Cncephalomyelitis virus of Venezvelan Incapacitating
—_ “ 70 {dry) Equine Encephalomyelicis
22 s N TR {wor)
o TR 2 {dry) Tonhalation ankhyrax Hacillue anthracis Lethal
fﬁs‘ o ™ Q Fever ptoxiella burnetil Tneapacicating
I3 MN (uet) SRS S
—tt NT (dry)
_._...Ii
Ty 0J i) Yellow Fever vellow Fever Virus Lethal
3 OJAP uT Yellow Fever Yellow Fever wirus- Lethal
infected mosquitoes
KC RR Chipungunya Fever Chipungunya Virus Tneapacitcating
LE Plague Pasturella pestis Lethal
PA Les RIft Valley Fover Rift Valley Virus Incapacitakting
ST PR Pairtocosls Patttocosis Virus Tncapacitating
2Q .s 0'Nyang-hyong Fever 0'Nyong-Nyong Fever Virus Incapacitoting
TX es Wheat stem rust Puccinia granines Antl-crop
sX Ryo srtem rust Anti-erop
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4. BIOLOGICALS (Contd)
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X
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5. CNBMICALS

SYMBOL

(87
WX (wet)

SYMBOL '

50,

TOF
B2

CA

GB

GD

VA

PGR

i
cs
TRA

LNY
¥R

#01d aymbol - UC

DLSEASE

Rice blast

e
COMPOUND

Sulfur dioxide

Methyl accte
acetate

rrioctyl phosphate
Benznlate

Organie phosphate

frganic phosphate

Organie phosphate

Organle phosphate

Toxin

nia-Sulfide
Malononitrile
Butyl 24-D

Duryl 245-T

Toxin

NAME

Pircularia oryzae

Prucella suis

TYFE
G oimulant

G simulank

T¥ simulent
Pyrogenic non-persistent

Non-persistent nerve
agent

Won-perslstent nerve agent

Semi-peraistent nerve
agent

Parglstent nerve agent

Scaphylococcut
Enterotoxin

Muatard Cas {persistent)

Supper tear gAs

gotulinum Toxin

EFFECT

Anti-crop

BFFECT
None

Tone

Rone
Incapacitating

Tethal

Lethal

tethal

lethal

Incapacitating

Ineapacitating
Incapacitating
Herbicide

flerbicide
Lethal
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CRAPTER ONE

CHEMICAL TEST SERIES (U

SECTION I

INTRODUCTION (U)

DEFERALS

2. As a result of experience gained from the sheep incident
near Dugway Proving Ground, tests 68-10, and

68-12 have been deferred pending the acquisitian of a new
test site with sufficiently large buffer zoune to assure
maximum safety for these operations and to permit the com-
duct of thar portion of PROGRAM SAFE which applies to these

tests.

]




TABLE 1 P : STATUS OF CURRENTLY ACTIVE CHEMICAL TESTS (U)

Estimated
Date Date test publication
Test no, test plan conducted date of
completed or gcheduled final report
e e IR e
69-15 . = & s e ¢ » * * .CaHCelled LIL ] [}

69-16 . . . . . . . . . .Cancelled v cas




TABLE 1 (: STATUS OF CURRENTLY ACTIVE CHEMICAL TESTS (U)

Estimated
Date Date test publication

Test na, test plan conducted date of
completed or scheduled final report

A ———— A A e

69-15 . ... ... .« . Cancelled
69.16 . « « s+ « . JCancelled .
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) CHAPTER TWO
BIOLOGICAL TEST SERIES
1-—
- @ SECTION I
¢ INTRODUCTION (U)
1
te
uild ]
2. (U) DEFERRALS
® These include 69-35, Wnich Was.
cancelled, and 69-33 and 69-34, which were deferred upti
]
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TABLE 4 ’: STATUS OF CURRENTLY ACTIVE AND PROCRAMMED
BIOLOGICAL TESTS (U)

Date Date test Estimated
test plan conducted or publication date
Test no. completed scheduled of final report®

ot scheduled

scheduled
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Tabla 1 n. Susmery of DIC Test Program (I

Tests Srody
Rumlber

Cognizant

Ageney Fuypose Status

60-3%

J3HISSYIONG

Phamber work ar Cornell Unfversity has been

completed, Report ecovering vesults of

chamber trinis to be published in Febroary

1972, Remainder of reguirement ta be ip~
cegraied farg BIC Tast T2-10,
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DESERET TEST CENTER FORT DOUGLAS UT

JAN 1968
D

Controlling Office; HQS, Dereret Test Center, Fort Douglas, UT
84113.
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Rationale

bl

(2) With some alteration, thli test is the previously

approved DIC Test 65-3 (IRON CLaD (U)),
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DTC Test 68-13, Phases |, li, Ill and DTC Test 69-12.
Volume | (U)

DESERET TEST CENTER FORT DOUGLAS UT

FFB 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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DELETION OF PROPOSED TEST 69-30
FROM THE 'FY &9 PROGRAM

“1n view of the above
cousiderationc, Test 59+3D has been delered from the FY¥-89 program.
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o

,ﬂ Dasavet Test Center (PIC) Test 68-13 was 2 jeint U.S.,
U.X., and Ganadiaen program desigoed tu investigate the exteat and
duration of hazard following a GA, GD or V agent attack. Phases I and
I1I were annulus trials invoelving asgents G4, 6B, GD and VX sgpray in
bath open grassland and wooded terraln at the Chemical Defeuwce Estab-
lishment, Porton Down, England. Phase IT consisted of both 84 and GD
spray and wmmition (GD~£11led) «rials at the Suffield Defence Research
Establishment, Ralstou, Canada. DTC Test 69-12 was planned as a wore
detailed investigation of the problem at a test site at Edgewood
Arsenal, This prograwm was cancelied shortly after dnitistion dus ko
restyickions placed oo gpen alr toxle releases. -

of-vapor return data for agent GA and OD wheu sprayed on different

terrvaln typed in a Sumrer {temperate) environpent. GB and WX trials
were alse conducted to strengthen confidence in the GA and GD data by
allowing comparisons of data from 0B and ¥X mmition tests conducted

The purpose of Test 68-13 and 69-12 was to obtain rate-
in the same environwent. g
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secrron 1. @l swewry (w)

1.2 (U) DESCRIPTION OF MATERIEL (U)

1.2.1 Pertinenk Weapons Systeins

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

1.2.2 Apparatus and Weapons Systems Used to Disseminated Agent 1n

DTC Test 68~13 Trials,

The agents were disseminated by the following methods:

2., 155mn Hnwiézer shell (GD-filled) was the explosive
wunition unsed.

b, A crop sprayer shown in Pigure T was used to simulate
the dissemipnation of agent spray from aircraft, rain type munitions,
and wassive bomb dissemination.

sy, A DOIIET - -




1.3 @ OBJECTIVE (u)

To determine rate of evaporation of GA, GB, GD and VX
as a function of contamination density, drop size and terrain cover
under a variety of meteorslogical conditions in 3 temperate envirooment.

1.6 o SCOPE (U)

DEC Test 68-13, Phases I and ILI, was conducted at the
Chemical Defense Experimeatal Establashment, Portoen, Englandl'e. DTC
Test 68~13, Phase I1, was econducted at the Suffield Defence Research
Establishment, Ralston, Canada®. DTIC Test 69-12, the final test in

T al Jar 7T L o sRearsaseotro s D AR
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2 Greeley,
this program, was originally scheduled for conduuih:e::s£0§§te sel ¥
hlaska*. However, due to testing c:otnplit:a‘-I‘-idns.-trial.i (of 54) wate
moved te Edgewaod Arsenal, Maryland. Only chreei nof open-at toxtc
completed {n the spring of 1969 prior to impositic

test restrictions,

’




2.3 ‘ DIC TEST 68-13, PHASE I AND III (U)

—_——ee

i’ A 1 ~

2.3.2 . Design of Grid (U)

' In Phasesa I and ITI, 82 spray trials were conducted at
the Chemical Defence Establishment, Porton Down, England; these trials
were conducted jointly with Deseret Pest Center. The triais

were tun both in open and forested terrains, using the nerve agents
GA, GB, GD and VX. The trisls were conducted ducing three time
periods: (1) July-August 1967; {2) May-June 1968; and, (3) August-
Scptember 1968,

2-2

|
|
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1.4 ' DTC TEST 6k-13, PHASE II (V)

2.6.1 ’ Snray Trials - Conada (U)

This phase of the sories (Test 68-13, Fhase I1) was von-
» Suftield Defence Research Establiskment, Ralston, Alberia,
tanada, to provide data on the evaporation characteristics ul GA and Gb

nctend at L

[E——



2.6 ‘ PIC TEST 69-12 (1D

(U} DTC Test 69-12 was suspended due to restrictions
imposed on opan-air toxic besting. Three trials were complaeted out of
34 triale scheduled,

2-40
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ABSTRACT

DIC Test 63-13, HIGH LW {(U), was a test program
designed to asaess the vulnerabllity of ships te an
enveloping cloud of toxle G agent. Tha test sgent was
mathyl acetoscetata, a GB gimtlant for which an agent-
simulant relationship had pravisusly been established ia
DIC Test 6§4-2, FLOWER DROM (U), Phasa I. Each of four
U.S5. Mavy ships--(1l) a FRAM MK I Destroyer, (2) a Guided
Misgile Destroyer, (3) a Landing Ship, Tank, and (4), an
Attack Fexsonnel Transport--wers testad under each of thae
three standard waterial readinesa conditions. Each ship
was enveloped by release of the test ageni through a

turhine ‘dizserdnatar which was located on the bow of the
test ship.

oo R — ,, ;:
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‘ SECTIN II

ACCQRPLISRENRT 0F TEST OBJECTIVES (U)
1. . OBJECTIVE OME

a. Objective Ona of DIC Test 65-13, HIGH LOW (1),

b. Objective One war attained through envelopment of a
FRAM MK-I Destroyer (DD), a Guided Mlsaile Destroyer
(ODG), a Landing Ship, Taok (LST), and sn Attsck Personnel

Transport (APA) by GH simulant, mathyl gcatoacetats
(hereinaftear deaignated MAA) ;

OBJECTIVE TWQ

4. Objective Two was to estimsta the penatration of GB
into the four types of operational naval ships by aval-
vating tha results of Objective Oue in conjunction with

the GB/GB-simulant relationship established in FLOWER
DRUM (U), Phase I, as amended.

N
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TEST PROCEDURES (U)
1. ) ImSTtocation A DATE

Tha trials were conducted in an operationkl aves of the
Paetfic Ocean, off San Diego, duving tha paricd 1l January

. thru 256 Fabruary 1966, The baze of operstions was the
San Diego Naval Jration,

2, @ scoew

Four operational Nawy ships wers used for testing--a 0D,
a4 P0G, an 18T, and an APA. Thers waza 36 satisfactory
envelopment trials, threa uoder asgch of thrae cuterial
readiness conditions for each of the four ships (i.e.,
nise triala per ship),

UNGLASSIFIED

UNGLADSIHED
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4, . TEST SHIFS
The ships aasigned to the HIGH LOW test wera the USS
Fachtaler (DD870), USS Berkely (DDG15), USS Wexford
County (LST1168), and USS Okanogan (APA220) (Figs 1-4,
5 TEST D !
- ' !'m hd Il

The cloud was generated by dismemination of agant
from-a modified Model T=454=2 MARS Portable Gas Turbine
which was locaced on the bow of the test ship (Fig. 5).
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Pe
elvilian gest ge el} ware instructed in the uaae of
the protective mask, and masks wers worn by persoanel
dirvectly exposed to algnificant quantities of Mad,
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ARSTRACT

"Testy ware conducted to detarmine the emount of atandsrd VX
picked up on  the ¢lothing of pereonnsl tvaversing pstha
formed by the breaching of minafielda and araas contaminated
to approximately 2.5 g/m¥ by detonstion of M23 mines. * Shortly
afrer contanmination snd breaching of shrub-covezed and dmad-
grass-covered tarvain, the paths were traversed by porsennel
sssunlog various tactical postures, ”Tests were mode to deternine
the amount of VX pilecked up by psrsonuel contaccing vehlcles
soptaninated efither by traversing contanminated axsas ov by
having M23 mines deropatsad henesth them, 4 These peraounel, whe
performed meintenance aad prapaly activitiea, a3 well a3 riding
lufantry (simulated by manikins), had their clothing analyzed
for VX. ¥ Tests wara mads to ssvess the nffoctivenean of wet
staxm, highepressurs cold-water hoslag, sud the wellow plc,
for deconteminacing vehicles,
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pomT

e. ELK HUNT I

(2) The 20 trials conducced near Port Orealy, Alaska,
during July and August 1954 wera designed to determine: (1)
the amount of elther standard or modified agent VX plckup
on the clothing of personnel traveralng, {2) the length of time
@ barrier i{s effectiva in producing casualties, and (3) the
comparativa plckup of agent whan M2 mines filled with standatd
or modified VX were detonated underwater and underground.

UNCLASSIFIED
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LT
N
) PREFACE () t
1. () Thirty=five trisls, identified as 'ELX HOUNT (U), Phase II, DIC .
65~14, wera conductad near Port Groely, Alaska, betwean 7 June
and 27 July 1965. In support, Chamlcal Resegrch and Develops
ment Laboratories (CRDLY, Edgewood Araenal, Md, parforzed 11
additionsl vehicle decontsmination trials from 27 Oct ko 17
Dec 1963, .
2. (@ This test sevies ia related rc the overall effort to obtain . 4
dats requived to evaluate ‘he milltavy effsctiveness of VX in '
varicus envivonmenzz and to devise defanslve countermessares
againer such sgents, ELK MUNT (U}, Phase I, conducted .
3 July through 1% Auguat 1984, contributed information on
personnel hazards incidenmt to traversing VX-contaninsled sres. §
]
1
s
5

v .
T,
UNGI ASSIFIE
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1. ' IOWRTLEDCE CAPS

b. DPurpose of ELE HUNT, Phage T1

{1} fThe ELK HUNT, Fhase 11, trials wers designed o

determine:

(2}

(b}

{c)

)

{e)

The smount of VX picked up on the clothing af
personnsl trgverafng breached paths through
contaninated axess and M3 ninsfielda

Tha amount of VX deposited on the surface of
vehicles traversing Vi-centaminaced sreas or
under which sn MI3 mine hed Leen detonated

The smount of VX depoaiied on the clething of
personnel sctively or passively corsactliog the
above vehicles

Decontaninatisn of vehicles by weet ateam, high-
pragaure cold-water hosing, and wnllow pit

The smount of VX vapor rising frem VE-contsoiosted
araas {vonducted by tha Camadian govarament).

)
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SECTION II
ACCOMPLISEMENT OF TEST OBJECTIVES (U)
& TEST OBIECTIVES

a, Primary Qbjective One

Thle objective was '"to investigate seleacted minefiqld breaching
devices, and to evaluate the reaulring contamination in the
cleaced paths whan datonating buried M23 mines 2ad H23 mines
lncegraced wich MI5 mines.”

b, Primsry Objeccive Two

This objective was "to invastigace zelected methoda of breaching
and croising V¥~contaminated areas; also, attandant hazards
crested,”

€. Primary Objectivas Three

This objective was "co invastigace contaminetion and decontami-
natlon problams associsted with VX-conrtaminaced vehicles,"

d. Addicional Oblective

!
This objeceive was "to determine if vapor huzard increasas in !
brush-covered terraln sfter terrsic hias become contamingted--
40 opposed to vapor hazard chat exists whete open short graes J
and/or bare ground are involved."
t

TTh 1My & ;o

HNEE!!QHED ;
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' SECTION ITI

. TEST PAQUEDUAES (1)

1. ' SCOPE

8, Test Sires ‘

el BN,

P

(1} 7The 35 BTC-rials wars condested nesr Fort Grealy,
Alaska,

The Canadian government performed five erialn {4 conjunevion
with the D10 trials,
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(%) 1In che group-C rcrials, a truck, & tank, and & tank-
dozer crossed the contaminated aveas. 1In groups D and E and
in the CRDL trlals, tanks and trucks were contamineted by
detonstion of M2] minas benezth them and then decontominated
by ateam, cold-water hosing, or wallow pit (rank only).
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(¢) In che group-C trials, a truck, a tank, and » tank- .
dozer crossed the contaminzted areas. In groups D and E and
in che CRDL ctrials, tanks and trucks were contamineted by
detonacion of M23] mines bsneach them and chen decontéminated
by steam, cold-water hosing, or wallow pit (tank only).
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(2) Group-C Trials

Four trials were conducted in which & truck, a tank,
and & tankdozer dozing = path, crcased a shrubecovared area
racently conteninated by datonatfon of 423 mines., The VX
picked up on the clothing of passengers sizulated by msaikins,
snd the clothlng of wehicle crewman who sybsequant to rheir
erossing performed maintenance on thelr vehlcles, was essayed
(Table 3). The clothing of parsonnel making traversals {n

tha ;;nkdozed path wax analyzed for YX picked up (Tadles 1
and .

¢. Primary Qblactive loree

(1) Group-D Trials

Five trials were corducted {n which an ¥23 mine was
detonated beneath an M4l capk. The c¢lothing of passengera
simulated by maniking, and of parsonnel parforming maintensnce
on the tank, was #sssyed for VX. The VX pleked up on the
clothing of personunel who removed the manikins from the f{nterior
posicions was added o that of the manikins as an aatimate of
the amount of VX that might ba picked up by troaps leaving a
contaminated tank and walking cut of tha contaminated area
(Table 3).
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d, Additional Objective {(Group~F Triale)

Two briels were conducted in which M2) mines vere detonated co
form contaminated aveas., Both liquid and vapor VX contasinstion
of tha phrub-soverad terraln were ceasured, The clothing of

persognel meking trsverdals across the ares w1 far
smount of VX pleked up.

-ty Wl ma W By mlA b ke
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4. @ VX SAMPLING (TABLE 19)

a. Clothing
(1) Description of Clathieg

;Pusonml wvors somplete, inperméabls butyl=Tubbés
outfics aad HM9Al casks,
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ABSTRACT

In the test, PIH PODMT, the rict-control-ageqt-CS-dispensing,
can-portable E§ launcher, and the aerlally~deliveved CBU-19/A !
and CBY-30/A municlons were operationally evaluated for I,I
wren-covarage-time~dosuge relationshlps in a tropical jungle ]
éenvironment. The reactlions to agent G of unmasked personnel
operating in emplacements within the impact axea were evaluated

on representative trials to support the quantitative data,
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2. -‘ PRIMARY OBJECTIVES

SECTION 1T

ACCOMPLISIMENT OF TEST OBJECTIVES (1)

a. Flest Odvlective

This objective was to datermine foxr a4 tropical-jungle

anvlrooment, the area-time-dosage velatiensnlps resuleing
from C3-Etlied submunitions teleased from aingle snd double
dynasic drops of the CBU-15/A mnnition, CHU-30/A runition, and
from the firlng of the EB launcher, In response to this ob-
tectlive, there was @ tafal of 34 guccessful eelals conducted.
This incleded four trials usbng single E8's on the targer,
eight tr.zly employlng cwo E8's on the same cargel ared, 13
crials wich single dynanic diops of the CBU-L9/A, four suce
cesaful trials whers two COU-19/A's were dropged simeltanewus-
Ly, and fiva successful trisls employing the CBU~30/A. The
sesulry and & discussion of resulty for this objective axe
ovessated in §IV, T's 1.4, b., and ¢. Conglualcas arve glven
in 5?, Ty 2. a, thru .

b, Sacond Oblective

This cblective was to decernine the humen respougeswof

mesked and uumasked personnel opervating Ln tactical defensive
sod offenalve attltudes within cthe farget area-~-to ageat C3.
In ten trisls, unmesked personnel and pevsonncl wesring MIAL
maaks and parsosnel wearing coples of a VO improvised mask
wate positloned within enplacementy lozatad in or on the
periphery of the lmpact sres. The results sod « discussioz of
yesults for thls objectlve aze glven {n § IV, ¥'s L.x., J.au
{15 snd {1), and &, Concluxlons ars presenced fn § V, € 2,1,
as g.

€ Third Obiestive

This objective was to obfaln qualicarive duta on the
peraistancy effects of agent €3, Pavslatency af the agent on
the grid arom was obsexr-xd quancitatively by necing whan the
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samplers cecsed to measuce agent and qualltazively, by having
the fleld crews record evldence of tha presence of agent whan
they picked up the vamplers for a trlal and set out the
sanalers for the aext trial, The resules and dlzcusalon for
this objective are glven §n §IV, Y5, Concluslons are
presented In iV, 92.h.

d. Fourrh Objective

This objective was to determine the degree of arotectlon
afforded masked and unmasked porsonnel within represencative
sicltered complexes. For six trizlz durlng the test (lour
CBU-19/A and two CdU-30/A trlels), the emplacements on the
grid were covered wirp camouflage material made from the

, surrounding vegetation. The penectration rate was datermined
" by taking the ratio between the outside and instde ageat
conceatrations ns a functfon of time after dissemination. The
results and 4 discuzsion of resulcas are given in § IV,

-* g Lal(5), 1.B.(3), .c.(d]; and J-4.{1l) and (2}+ Gon-
c!m;wsaregWen‘n}V‘ Le

e. Flfch Objective

Thils objective waa to delsrmine the capabllity of the two
air-delivered C5 wespon systems tested to reduce the effecs
tiveness of hostile forces performing anti-alrcraft missions.
In two of rhe GBL-L9/A trials, data were collected {n response
to thus objective., The results for this objective are pre-
sented and dlscussed In $TV, £ 1.5, (3). Canclustions ave

glven In§V Y2.).

f. Sixth Oblective
N

This objective was to detexmine the requirement for
ointments and lotions {n preventing and reducing the
frri{catfon induced by exposure of personnel to a CS cloud.
Thi: abjective was answered by medical observaclon of all
humgn velunteers who were gublected to the agent cloud. The
results for this objective are presanted apd discussed in
41V, 7. The concluslons ate tn§Vv 12.k,

g:. Seventh Objec.ive

This objectivs was to obtaln qual{tative {nformation an

the effect{veness ¢f che weapon systems belng iesiedi in
epan-marsh and savanrah-grassland environmencs hy either
field trials or léboratory tests, Data Lo partielly answer
this objectlve were furnlshed by studies conducted for DTC

by Edgevued Arsenal. The results and a dlscussilon of resulta
for tnls objecclve are glven Ln §IV, v 2. Concluzleons axa

n §Iv, v 2,e.
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W Elghth Dbtaceive

This objective detexmlued the al{fectivencas of the thres
maniziony when smployed sgalust persennel Lo & Viet Ham 1
Jungle willage {alwulared). Quankitative daca to answer /

this objective was collected on three triols of the EB
tauncher and three trials for the CBU-19/s tlunitien, The
results for chis objective are presented axd discussed in
%3V, ¥i. Conclusions are prevented in Ve Zame

i. HNinth Objectivs

Thia objective was o evauluace the wcendlary propettles ,
of the BLU~39 Dombler (E49 Canister) and E23 Carcridge when '
dropped into @ Viet Nam jumgle village (9 tmulatedy. The
incendiary effects »f the twe zubmunitions were evaluated in
all aix trialy conducted Zotr the Sightn Objective, Additional
lebaratory datz ware obtalmad For DIC by Bdgewead Arsenzl.

The resulis and discussion for this objective are prasenced

in $Iv, 3. Conclusices are glven {a §¥, ¥ 2.0,
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1.

SECTEON IIX

TEST PROCEDURES (V)

(U) ZIEST SITE AND GRID

a, The test stte for PIY POINT was located In & tropical
Jungle environment.
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aoth the C3U-19/A and the CBU-130/A wers dolivered on the

target by a COIN type aircraft (A-1E}.
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4, ‘ SUMHARY OF VOLONTEER PARTIGIPATION

Human volunteers were exposed ro the agent €5 on bath

Croup~A and Group-C triala.
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NEFD FOR PROTECTIVE OINTHMENTS 03 LOTIONS

0 volunkeers were uaed on geveral trigls to v faluate
agent effects on todividuass éxpoged Co Lacapaclrating dozages
of C§ under simmlated eperatlonal aftudtions in 4 tropical
jungle environment. ALl volunceers were given A madical
examination before and after belug exgosed Lo the dgent.
Yoluntears experienced typleal §S aymptoms {choking, adused,
eye and nose {rritacion, burning sensation on exposed skin
areas, stg,)) hewever, skia Lrrivavion requiging medical
rredtment was not obsgrved, A mixture af aleonsl ane soda kot
seutralizing the agent was aveilable but il was not needed.
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Deseret fest Centot (OU0) Dedt 48+53, Phase I, was conducted during
thy period April te Decembur 1V6Y at Pugway Proving Ground (DPG), Dugwsy,

Urah,

The primary test objoetive was ro escablish safery distances down~
wind of €82 drop 2ones,
Sedondary objoctives requirved the determinarion of agent deposition

patterns, percent of agent recovery, and airbornc agent particle slze
in definiog direct asssult eifects yuch as thase related to rescus

operations,

The current family of bulk €32 munitions, including zhe BLU~524/B,
MR77, Mk20, and X925 bombs and the 28 dispenser gystem were tested
in opun terrain,
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! 1,2,1.6 Agent CS. €8 muniticns are filled with a pyrctechnic

CS miature or micropulverized (powdered) CS which 1ia designated CS.l o
£s2,

2, C8, in & pyreatachnic mixture, is used in burning-type
munitfons such ac grenades, cartridges, projsctiles, rackats, and\
canlaters, 1Initial concentrations of (§ dieseminated by pyrotechni
means remain effective for only shert perieds.

b. €51 is powdered CS, blanded with an aerogel which reduces
agglomeration and incresses the effectivaness of the agent, It iJ uged
only 1if C82 is unavajlable. The effectiveness of €Sl in many situations
dependa on ite resercselization when troops aud vehicles traverse the
area, Effective reserosolization will cecur far as long as 14 days,
Heavy raina tend to cake the agent, minimizing reaerosclization effects.
also, high winds tend to dispipate tha agent.

¢s €52 is powdered €5, blanded with silicone=-treated aerogel.
The ailicone~treated aarogael decreases agglomeration and increases flow-
ability, but also markedly lucreases resistance to watar. Thess charac-
teripeics prolong thaeffectiveness of the agent on terrain, vegetation
personngl, &and equipment,




\-'

e
r
bl

o a r‘:“.."-‘; _-}‘"—"f-"E.—j;-\'.

ool RO AEL

NI L RDRE

1,4 SCOPE

. Five types of €52 munitions were tested in flat, open tervaln

at Dugway Proving Ground,, Utah, during April through December 1369.
The XM925 drum was tested statically and in dynamiec drops from a CH47Y
helicopter, Bag submunitions wers released from an XM28 dispenger
carried by a UH-1B helicoptar, The Mk20 and the Mk77 bombs were
deployed in pairs from high performance aircraft, OCne BLU-52A/B bomb
per trial was delivered by high performance sircraft,




Table V, :Iu\.t' nle53 Tilaly \
Number ot Fire Release
Munitlon Type Munkt fons [1)‘:;3 Tiow Alrttude Burlfvery
and Trial Moo | por trial | %09 | qumye | (re acL)
Mk?? bomb: A=A alrerato”
Anl 2. 15 Jul 0647 40 Leve]
A-2 2 14 Jul 1241 5Q Level * !
A 1 15 Sep | 1440 450 K odive
fmh }‘ 1 18 Sep 1243 623 7 dave
A-5 . 3 23 Sep | 1145 425 5" dive .
A-b 1 13 Nov | 1359 500 107 dive  ° T :
X428 UH-1B '
dispenser: helicopter; ; -
B-1 . o 21 Nov | 1220° 1500 70 K1AS® ¢ N
g2 7y 1Dec | w52¢ | 1500 70 KIAS i
B-3 1 5 Dee | 1320° .| 1500 , 70 K1as - . '
X923 drum; N -
c-1 1 25 Apr | 1544 Ground | statle . L
C=2 1 © 2 May 1442 Grourdd |( Static - T
-2 1 26 May | 1533 2000 UH-13 (40 KIAS)
Cats 1 - { 27 May | 0739 2000 | tH=1B (/O KIAS) -
c-3 “1 19 Sep | 1220 Ground | Statie. .
C=6 1. .| 22 Sep 1528 ~Ground. | Seatie -
c-7 2 H 14 Oct 1409 Graund | Static . -
c-8 2 14 Nov 1326% ' | Ground | Static .
Mk20 bomb:," \ B '} A=4 ‘air;raft:' .
p-1 %2 5 Jun 0613 |+ 200 Lével
D-2 2 12 Jun | 08456 ¢ 400 Level -
ek 2 13 Jun das1 650 Level . ,
D-4 2 ;| 30Jue | 1312 | S0 Level } ‘
D=5 1 I TR T4 § 1439° 75 Level ¢ ‘ -
D=6 2 g Jul 1226 &5 Level . * l
D=7 7, 10 Jup, | 1413 - 60 Level . <
D-§ 2 24 Sep | 1711 350 109 dtive ° .. ¢,
D-9 2” 31 oce | 1238° 500 _ 100 dive ) 1
D-19 2| 4 Nov | 1058¢ 625 10° dive,
BLU-524/B: \\ ‘ ‘ . A-4 afrbrpft: , .
£-1 1 30 sep | 0852 | “aad |, 130 dive , .
E-2 1 30 Sep 1605 615 109 dive -~
E-3 N\ 1 6 Dct | 1634 700 10° dive . ’}. §
E-4 1 8 Qee | 0938 650 \119 dive o .
o B 1 19 Nov | 1612' | 500 1210 e |, 7 . >
- 1 ‘h 'J
' 1-8" .
. ]
. ~ ° 1 3
&2, & - ~t .3
/ .
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