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FOREWORD 

1. tf1t> 1 Twenty trials, identified by the nickname BIG JACK (U) were 
conducted on the Fort Sherman }lilitary Reservation, Canal Zone, 
15 February 1963 to 15 March 1963. -The trials were designed to 
measure penetration of a jungle canopy by biological and chemical 
agent simulants disseminated from an operational weapon system. 

3 The BIG JACK (U) program was d:lv:lded into tuo phases. -J In Phase A 
trials, Bacillus globigii (BG), a simulant for biological agents, 
was released and sampled, : Phase B involved the release and 
sampling of tri (2-ethylhexyl) a s~•ou•an_J: 
the toxic chemtcal vx. 

2. 

3, (U) Various elements of the U. S. Army, U. S. Marine Corps, and U. S. 
Air Force contributed technical support to the operation. 

4. 

3 



,. 

JCP·I, DPG .. ,, 

ABSTRACT 

1. - Studies were made of the penetration of a jungle canopy b:t a 
biological aerosol generated by crosswind dissemination of the 
biological tracer BG from an elevated line source, 0 The dissemination 
systems used were the Air Force A/B45Y·l and the N~IY Aero 14B 

; A4 ru<ri.ne ~!t~~. 
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3. 

4. 
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JCP·'·iii.lllliSlFIEO 

SECTION I 

INTRODUCTION (U) 

Employing a previous Bendix Corporation study (BC-61/63)* as a 
background, the BIG JACK (U) test series, Phase A, was designed to 
measure the diffusion of biological aerosols into a jungle.environment 
following an operational, above-canopy, crosswind release. ·Aerosol 
dissemination in this test series was accomplished by either the 
Air Force Fairchild Tank or the Navy Aero 14B Tank, both liquid 
disseminators, center-mounted on Marine Corps A4 aircraft flying 
at speeqs of approximately 500 knots, lDD-150 feet above the jungle 
canopy, 'These aircraft, unmodified, were flown by line pilots 
of the VMA 225, Marine Aircraft from 

Point North 

a 
not known, but as part of the BlG JACK (U) tes~ a contract was 
negotiated with meteorological Research, Inc, (HRI) to perform 
a meteorological study, us1ng FP and to 
the FP the 
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IINr.l A~SIFIED 

• SECTION II 

ACCOMPLISHMENT OP TEST OBJECTNES (U) 

l. 

2. • PRIMARY OBTECTrVES 

1) "To obtain mformation on the degree of penetration 
of the jungle canopy by blologtcal stmulants when 
d1sseminated from operational type weapon systems" 
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f JN(;I ASSIFIED 
ANNEX E 

E~\aRONMENTAL DESCRIPTION (Including Picture~ (U) 

1. • GEN!aAL 

a. The BIG JACK (U) test area is located in the valley of the Rio 
Agua Dulce on the Atlantic side of the canal Zone, 
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SUMMARY UNCLASSIFIED 

I 
A series of 17 FP releases were made in 

field progra.m February -March 1963-. I 
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UNCLASSIFIED 
IV. DATA REDUCTION 

1'1. FP Tracer Materiel 

FIUQ1'escent particle materia.! used in the :Si.g J'a.ek !ield operations 
was zinc cadmium sulfide manufactured by U. S. Ra.diu:rn Cor,oo:raltl.on 

J.A~i!W'"'Y Prov:i.ng Ground. 

J'-13 

••••.A• ·--· 



1. 

'~ •; 

'),. 

... 
• • 

... 
-,' 

~' ') 

"' .,: 

" .,: 

MAY 
964 

IIMrl ~~ 

I 

(U) 
Techric.n! I ·~r, 1 -y 

Dr u~J':•' ·~ (! , • ""'C 

12-year intervals 
Jt011~tically declassified 

10 

Copy : ,~ ·. of 175 Copies 
DTC 64-564 

• 
I 
\ 
' 



"~ I. 
I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 
I 

I 

I 
I 

I 
I 

I • 

JCP·I,_DPG 

• 1.. 

UNr,l ASSirltU 

FOREWORD ( U) 

Ten trials, identified by the nickname, BIG JACK (U), Phase B 
(Chemical), were conducted on the fort Sherman Mllitary Reservation, 
Canal Zone, from 15 february 1963 through 9 March 1963. The trials, 
for the U. S. Air Force and the u. S. Marine Corps, were designed to 
investigate the penetration and dispersion of a simulant for the 
chemical agent VX when released aerial ungle 
environment. 

2. (U) Various elements of the U. s. Army, U. S. Marine Corps, and U. S. 
Air Force contributed technical support to the operation. 

CLASSIFIED 
, 



IINr,l ASSIFIEO 

• 
1. 411' BIG JACK (U), Phase B (Chemical), conducted in the Canal Zone during 

February and March 1963, comprised ten trials >n which IOF, a chemi­
cal simulant for VX, was discharged above a jungle from Navy Aero 
l4R and E40 (substitute for the Air Force IMU 28/B) chemical spray 
tanks. The test was an investigation of agent penetration through 
the .;:anopy. 



2. • a. The BIG JAGK (U) progl:am was designed to obtain estimates of 

3. 

pene~•;•cJcon and area contamination density by a chemical and 
released in an canopy. 

Marine Corps 
aircraft, unmodified, and the and Aero 14B spray tanks 
were employed. Ihe aircraft were flown by line pilots of the 
VMA 225, Marine Aircraft Group 14, on assignment from Cherry Point, 
North carolina. 
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• SEcr:tON II 

ACOOMFLlSI!MENT OF TEST OBJECTIVES (U) 

l. 

2. • PRIMARY OBJECTIVES 

a. First Primary Objective 

"To obtain information on the degree of 
penetration of the jungle canopy by a 
chemical agent simulant disseminated 
from an operational-type weapon system.'' 
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b, test Procedures 

(1) Spray Dissemination 

A simulant for VX, Tri (2 -etl)ylhexyl) phosphate (TOF), >las d1s­
charged from an Aero 14B spray tank in five trials, B21 through B25. 
The same non-volatile material was from an E40 spray 
tank in five trials, B31 z:n:rot•an 
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UNCLASSIFIED 

ANNEXA 

ENVIRONMENTAL DESCRIPJ:!ON (U) 

l. (U) TEST SITE AIU:A 

2. 

a, Tbe BIG JACK (U) test sit~ located on the Fort Sherman Military 
Reservation, canal is a region (!overed a dense Jun10.e, 
shown in Figure A•l, 
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ABSTRACT (U) 

YELLOW LEAF (U) (DTC Test 64-6) was conducted on the island 
of Hawaii, during April and May, l966, to test the M143 biologi­
cal bomblet in a jungle environment. The test was accomplished 
1~ two phases: in Phase A (lOS trials), burst height character­
istics of the Hl43 bomb:let when released (under •nmu:lated opera­
tional conditions) into a jungle ~anopy were measured, in Phase 
B (20 trials), BG (a harmless biolqgtcal spore) was released from 
static firings of the Ml43 bomblet to measure cloud diffusion 
characteristics under a jungle canopy. Phase-A data was 
with data obtained from previous testing in the Canal Zone 

iii 
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SECTION I 

INTRODUCTION (U) 

1. @I) BACKGROUND 

""J'IS"·~ of burst was 
February 1964 in the Canal Zone, However, before 

YELLOW LEAF trials could be completed, international considerations 
forced Deseret Test Center (DTC) to terminate its tes!ing program 
at that location·. 

e, Since the requirement 
YELLOW LEAF plan remained 
nated for of 

1 

the objectives stated in the 
site was desig-

IIMr.l A~~IFIFn 
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• SECTION II 

ACCOMPLISHMENT OF TEST OBJECTIVES (U) 

1. 

2. ~ PRIMARY OBJECTIVES 

a, First Objective 

To determine effectiveness of the Ml43 bomblet when employed 
against targets in a jungle environment by: 

b. Second Objective 

To determine by mathemat~cal ~eans, and based upon data obtained 
from this test, the area coverage which can be expected from 
the detonation of a Navy MISTEYE I weapon system or a SERGEANT 
~Ull biological warhead over a jungle canopy. 

3, (S) SECONDARY OBJECTIVE 

a, Objective 

To gather information relative to the effects of precipitation 
on a biological aerosol moving under a jungle canopy. 



A~~IFIEO 

SECTION III 

CONDUCT OF Tl.IST (U) 

s 
1. • TEST SITE • GENERAL DESCRIPTION 

a , Loca tion1 

The YELLOW LEAF located on the Island of Hawaii 
of Hilo in the 
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I JNr,l A~SIFIED 

• SECTION V 

SUMMARY (U) 

1. • GENERAL SUMMARY 

a. YELLOW LEAF con~isted of a series of trials, conducted 
during April and May 1966, wherein the Ml43 biological bomb· 
let was tested in a jungle environment on the island of Hawaii. 
A number of trials (185) had been previously conducted in the 
Canal Zone. The initial phase (Phase A) in Hawaii consisted 
of 100 trials designed to measure the burst-height characteris· 
tics of the bomblet when it is released over the canopy. The 
second phase (Phase B) consisted of 20 trials where BG was 
released from static detonations of the Ml43 bomblet to measure 
cloud diffusion characteristics under a jungle canopy. 
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UNCLASSIFIED 
SECTIOO I 

INTROOUCTIOO (U) 

1. (S) AGENT BZ AND ITS USAGE CQICEPI' 

a. iZ'"'i~-~- coda name for &1\JBter ~·f_b~naiU~~J..4,ft The 

~h!m~~!j~f~9~p,,~~,:;ru~~~m}'!~~~~j!l_!!i~~~t.ti'.!.E!-9l!.iaPfi~Y 
·c~n~~~~~~Y~4~1a~y~be~endere~incapabla.o~. 
~pe'rfoaning an aaslgwnent or have reduced will.to. reels 

- 'experience, according to the atn:ou~n~t~o~f~~~:I·~~f, 
;~~it~~~~.~of the following effe..Sc91ts111111.1Ai!~i:]i],!! 

IINCI ASSJFIED 
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-. --

6, • TALL TIMB!l TaT. 

the TALL TDIIIBI. teet vaa clelian~ to eh.-ractuiee the Ml38~ 
bomblet (fllltd vlch"aaaut"BZ)~vtth"re•iict~t~dtaaeg!oatiODat 

CO'II••r•aae in a ra:I.D~forett 

1. (S) PINB RIDGB BZ TES'J:INa-

The BZ portion of thi1 teet<1 &) waa deaisned to character~•­
the liLU-2.0/B23 bcnabht f.if 'ita- ataa11111inat1on· and -ar .. .:tim• ~-

• • ~ ~-., .......... .,.,. u•~· .,. , ov·-~~- ... ,,......,,..,.""":'"..;.. .. ,.,. r- !'•'"" ""'"' "'-1 "" 

dotage of BZ in a rain-foreat (tropical) environment. - --· 
• • • • - I 
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• SECTIOO II 

ACCOMPLISHMENT OF TEST OBJECTIVES (U) 

1 • • PRIMARY OBJEC'l:!VES FOR TALL TIMBER 

t --...,. ... ·~-
o. The first primary objective was to cbaracteriBe:-with 
respect to dissemination, diffusion, and tr~vel-in~o jungle 
environment-- BZ - clou~dc·. ='-= 

2. • l'RIMARY OBJECTIVES FOR l'INE RIDGE BZ TESTING 

a. To ascertain the percentage 
that function and to determine 
in · · 

b. To determine area-time-dosage and diffusion cha~aC~!E!B­
tica of BZ when diaaeminated from lingle BZ-fillea" ~ 

bomblata, atatically fired at rapraaen1•a•o~~·e 
in and under a jungle 

c. To eotimate the effective area coveragac_-',,..,.,-~ 
·expected if agent BZ wera'diaseminated 
multiple SUU-13/A diepeneer loads • 

..i.ICLASSIFIED 
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~NClASSiFiED 
• • SECTIOO III 

TEST PROCl!DIJliES (U) 

1. • IN"rP.ODUC'UON 

a. TALL.J:IMB!R, •. tefiL64-8~-and PINlLRIOGE• t111t 65·1,6,, 
were -~oncl~~t~ in the te•t area on i.t•nd. .of,-Hawdf.."?..; 

.... <1111:~~~ pet:iod fi:O!Il • ~ 
BZ'w.. ~,._-

u UNCLASSIFIED 
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,. 

APPENDIX A IJNCLASSIFIED 
DESCRIPriON OF TEST ENVIRONMENT (U) 

l, • TEST SITE 

a. Location 
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ABSTRACT (U) 

In DTC Te9t 65-ll, GB- and simulant-filled BLU l9/B23 
bomblets were tested in a subarctic winter 
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1. 

~NCLASSIFIEO 
;;:.....--------- ~---~--

CHAPTER ONE 

OPERATIONAL SUMMARY (U) 

SECTION I. PURPOSE (U) 

The primary purpose of the test was to 
evaluate the GB-filled BLU 19/B23 bomblet in forested and 
open terrain with es between -18°C 
and -1°C, 

SECTION II. RESULTS (U) 

2. - GB-filled 

3. 

4 • 
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NCLASSIFIED 

TABLE 1 (U) : CONDITIONS OF TRIAL GROUPS FOR THE FIRST OBJECTIVE 

A 15 

BLU l9/B23 

Simulant 
MM 

__ ._. __________ _ 
11 80 

c 80 

Simulant 
MM 

Tiara 

SECTION IV, TEST CONDITIONS (U) 

1, • TEST LOCATION AND DATES 

a, DTC Test 65~11 was conducted at the Gerstle River test 
site on the Fort Greely Military Reservation in the Big 
Delta region of Alaska during February and April 1966. 

6 



SECTION V. TEST PROCEDURES (U) 

l. • A TRIALS 

Sec 4) was used for the 
bomblecs under 76 

2. ., B TRIALS 

Eighty bomblets filled with MAA, a GB 
the open, sn~wcovared 

3, • D TRIALS 

Eighty bomblets filled with tiara, 
material, were fired into a 
height of detonation, 

gels tinous 

• 
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CHAPTER THREE 

Tl}m•AREA•DOSAGE RELATIONSHIPS (U) 

SECTION Ill, SCOPE (U) 

(identified aa Group•E 
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I INCLASSIFIED 

ABSTRACT 

!~ials of ELK HUNT I we~e conducted to determine: (l) 
the amount of e!ther standard o~ modified agent VX picked up 
on the clothing of personnel traversing various types of 
contaminated terrain in various modes of traversal, (2) the 
length of time a barrier is effective in producing casualties, 
and (J) the comparative pickup of agent when M23 mines fi.lled 
with standard and mod if ted underwater and 

UNCLASSIFIED 
iii 

J I OOCASSIFiElJ ..._ 
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UNCLASSIFIED 

PREFACE 

Twenty trials, identified as ELK HUNT (U) Phase I, 
DTCTI:' 65Ml4, were conducted in the Vlcinity of Fort Greely, 
Alaska, from 3 July through 15 August 1964. 

IINCLASSIFIED 



SSIFIED 

3. ~ DESCRIPTION OP ELK KliN'r TlliALS 

-- ---

In this phase, a total of 20 chemical trials were 
between J July and lS August 1964, In 17 of the trials, 
standard or modified VX was disseminated from M23 mines detonated 
under 5 centimeters of soil to create a chemical barrier in 
three different types of terrain cover: (l) shrubqery, cut to 

2 

three different types of terrain cover: (l) shrubqery, cut to 

llt~.lf"l "ccn:n:n 

... 41 
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ASS I FlED 
watst height, (2) wooded terra1n, 
arut-{J) terrain covered with rye 
grass. The re~a1ning three trials 
were designed to yield measurement 
of pickup of both standard and 
modif1ed VX, when disseminated 
from M23 mines buried 5 centimeters 

Personnel, 
assuming various tactical posi­
tions, traversed the 17 contami­
nated grids at specified time 
intervals after mine detonation; 
and the amount of VX picked up on 
their clothing >Tas measured. 

UNCLASSIFIED 



' . . I JNCLASSIFIEO 
b, 

(1) Each M2J mine that utilized standard VX was delivered 
on the test site ,5 lbs,) 
of dyed agent, 

(2) Fifty mines filled with 
during the trials of ELK HUNT I. 
qtandard VX to which one percent 
was added as a thlckner. 

modified VX were employed 
The modified agent was 

of polyisobutyl-methacrylate 

(3) All VX used, both standard and modified, was dyed with 
6 grams of DuPont Oil Red dye per liter of agent, 

3. • SAMPLING OF AGENT 

a. Sampling Techniques 

Sampling was performed by three methods, as follows: 

1) P1ckup of VX on both segmented and unsegmented 
clothing of personnel traversing vx-contaminated 
areas--Trial Groups A, B, C, and D. 

2) Pickup of agent on cloth-covered rollers 

3) Detection of VX•droplet-si~e on M6Al detector paper 
on the arcs (Fig, 6) of Trial Groups A, B, C, 
and D (See Table 1). 

b. Clothing Sampling Procedures 

8 
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• ' PREFACE 

-~~~~~~t;;;.t.~·i!:···p.er~~nn:·; a~~··;~~ie~~~a :·~-~~~-"-~~~·t;;C~J 
~~q_~'\ Th~SA'rECOM provided personnel, • ., •• """"I"'"''""'- ...... 
laboratory services. e U.S. Nsvy ~ 
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SECTION I 

• INTRODUCTION (U) 

l. • GENERAL 
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SECTION 11 

ACCOMPLISHMENT OF TEST OBJECTIVES (U) 

1. (. PRIMARY OBJECTIVES 

a, First Primary Objective 

the 'Pe~C!;nt~g~S,'f _itu-19/B-23. 
£~~~~~~,~~~M;?-<::'~I~!~~in! their disseminatiq•(:'~IQ:!Ji~t,J~ 

b. Second Primary Objective 

To determine area-time•dosage and diffusion characteristics~lb 
of agent __ GB when disseminated from single, , BLU·19/n2T.i 
bomb lets statically. ffred'at'"reiiresentat'ive;;1u;;.;tr~~;:irt& h!!Jgll~;i]l 
in (and ·--•d••' 

c. Third Primary Objective 

To estimate the effective area coverage that could 
of'agent GB ~<hen'dissemtnated'from'single 
dis loads. 

2. • SECONDARY OBJEC'riVE 

The secondary objectiv\ to __ d_e,_tem:lr-1-e- the --pec'i!~Aii?=ities-·:1 
(if any) of hap~ ~ing,. '··' •~<>FBI~", of the BLU· 
bomblet 'in a le en,lrii:'oiilmeiiif 

bomblet 'in a 

..... ,..., .,. ""lr"'1t-"rt. 



JCP~I, O.f9.. 

• SECTIOO III 

• 
TEST PROCEDURES {U) 

1. (S) TEST !.OCA'l'ION AND DATE 

2. (U) TEST GRID AND EQUIPMENT 

--• 

• 

• 

b. Munition 

c, .Airgun 

An a,irgunwas e·· -- -!:tid to 
int~i'~l:O'Fe'X't It 

· :Wh!ch'"'iif1~36lf- egiee 

.. wbicb -allowed a vertical Bll!~.l.e a,._,,.,,~, 

• 
9 
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(S) SECriON IV 

~ESULTS AND DISCUSSION (U) 

1. (S) FIRST PRIMARY OBJECTIVE 

a. Genenl 

The fi~at primary objective of FINE RIDGE was to determine 
representative burst heights for the BLU-19/B23 bomblets in 
a rain environment, this_object::~.v<a. 
total 

23 
•• ur-• tt ('~\tn::n 

Ul'lltLMvun lt.-LJ 
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• 1. • TEST SITE 

.. 
---... -_., ""' :1 A!'i:ilt'ltU I 



JCP-1, OPG UMM\.o\.oOntrOI # 

2003196-0000077 
2003196-0000077 

lAD.?';//·/ . ., .. ~/~ 

DTC TEST 66-2 (PHASE I> 

REDOAfCf 

Daniel R Woodman, Ens, USNR 
PLANS OfFICER 

Leo loughlm, lt, USN 
TECHNICAL OFFICER 

JUNE 1968 

HEADQUARTERS • DESERET TEST CENTER • FORT DOUGLAS, UTAH • 84113 

Copy • ..?-~~ of 25 Copies 

DTC 68-780 

UNCLASSIFIED . . . - ... ----· ~rn 



JCP-\,DPG 

• 

r 

The MlZlAl (155mm) GB·filled munition and the MS5 (llSmm) 
rocket warhead were tested in a tropical jungle environment. 
The test was conducted in two phas one in the Panama 
Canal Zone and the 
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PREF .ACE (U) 

V?C (Deseret Test Center) Test 66-Z (RED OAK, Phase !) was 
primarily designed to determdne area-time-dosage relation-

for artill delivered GB munitions in a rroc1.c: 

l JNCLASSIFIED I 

I 



JCP-1, OPG 

• 
t INr.l A~~IFIED 

CHAPTER ONE 

OPERATIONAL SUMHARY (U) 

SECTION I 

PURPOSE (U) 

The purpose of DTC Test 66-2 was to evaluate the effectiveness 
of GB-filled Ml21Al (155mm) artillery projectiles and GB-filled 
MSS (115mm) rocket warheads in a tropic~l jungle environment. 

IJNr.l .ASSIFIED 
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l. • 
2. 

SECTION II 

OBJECTIVES (U) 

To determine the height-of-burst distribution of the Ml21Al 
(155mm) chemical projectiles and MSS (115mm) rocket warheads, 
both PD fused, when fired into a jungle environment. 

To determine, on a comparative basis, the effects of fragmen• 
Cation from a bursting chemical munition. 

--, JNCLA~~1rn:u 
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SECTION IV 

TEST CONDITIONS (U) 

1. - GENERAL 

DTC Test 66-2 was conducted in two phases during April and 
May 1967. The test site on the island of Hawaii was used for 
all trials involving the M55 rocket and the dissemination of 
GB agent from the Ml21Al projectile, Portions of DTC Test 66-2 
were conducted by the DEP in the Panama Canal Zone. 



JCP-1, OPG UNCLASSIFIED 

2. • LAYOUT OF TEST AREAS 

a. The Hawaii test site is located on the island 
km southwest of Hila in 

b. The Canal Zone test site is located on the Pina Range, 
Lmmediately south of Fort Sherman Military Reservation on 
the Atlantic side ~f Panama 

l JNCI ASSIFIED 
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1. 

2. 

l. 

• 
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~CLASSir\EO 
SECTION II 

OBJECTIVES (U) 

To determine the area-time-dosage relationsh~ps as a function 
of burst he1ght and to collect meteorological data to further 
define/refine a mathematical diffusion model for agent GB when 
dissem~nated in a jungle environment from Ml21Al projectiles 
(155mm) and M55 rocket warheads (115mm) • 

To estimate, on the basis of the re£1ned diffusion model, the 
effective area coverage e~pected from battery and battalion 
shoots with GB-filled Ml21Al projectiles and GB-filled MSS 
rockets in a jungle environment. 

SECTION IV 

TEST CONDITIONS (U) 

Th1s phase of DTC Test 66-2 was conducted during Apr~l and 
May 1967 on the island of Hawaii 

~ May 1967 on the 
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ABSTMCT (U) 

~WEST SIDE (U), Phase II, was conducted as the second of two 
testa to pvaluate the area coverage capability of an airborne 
dry agent dissemination system (USAF A/B 

overland in a 

1 lNCLASSIFIED 
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CHAPTER ONE 

OPERATIONAL SUMMARY (U) 

SECTION I, PURPOSE (U) 

The purpose of this test was to evaluate the area coverage 
capabilities of the A/B 45Y-4/Fl05 powdered agent dissemina-
tion system 1), as used operationally over a northern 

p~1•u1" r'~8'•on ~~~ c:old weather • 
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(4) Fourth Task 

To disseminate FP from the A/B 45Y-4 (mounted on an 
FlOS aircraft) for the purpose of defining and com• 
paring downwind dosage ratios of the two tracers, 
BG and FP, when released simultaneously (by separate 
disseminators) on the same aircraft, 



• 

• 

·' 
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SI!CliO!t I II. SOl Pi (U) 

2. ~ SCOPE OF OPE !lATIONS 

a. Area Covera&e by Tracer Aerotola 

Twelve trials were conducted in which both BG and FP~•r• 
simultaneously disseminated aloog a atngle SO-kilometer re• 
lease line, each from separate, wing-mounted Y-4 dieaeminatorl 

l1NC4~SSIFIED 
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ease of FP of a different 
made by a contractor aircraft immediately after the dissem­
ination run by the Fl05. The contractor aircraft (JHC-47) 
and EW-2 disseminator released FP both above and below the 
inversion top to measure its influence on aerosol travel. 

SECTION IV. TEST CONDITIONS (U) 

1. • LOCATION AND TIME OF TEST 

The test was conducted in the Great Plains Region of central 
Canada, with the test area extending about 161 km (100 mi) 
north and east from the Suffield Experimental Station (S.E,S.), 
southern Alberta Province, and into southwestern Saskatchewan 
(Fig 3), !he test period extended from 5 Jan through 7 Mar 65, 
Operations were directed and supported by S,E,S., Ralston, 
Alberta Province. Base support for F-105 aircraft wts pro­
vided by Malmstrom Air Force Base, Great Falls, Montana, and 
meteorological aircraft support by the commercial airfield 
at Lethbridge, Alberta. 



4, • CONST!tAINTS ON TESTING 

Three flight patha for the dissemination of tracer• were per­
mitted by the Canadian government, These flight paths and 
the corresponding trajectories of aerosol travel were selected 
to preclude travel of the tracers over heavily pop~ated areas, 
or over the inhabited areas of S.E.S. Aerosol travel was thus 
limited to the field test areas of S.E.S. and to sparsely 
populated north and 
location. 
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CIIAPIER 1 

.CH~ICI\t, TI:ST SERIES (U) 

SECT!O~ 1 

(U) INTROQYCT!ON (U) 

A surtttt.ary of all active 
Table 1, -!able 1 (ll). Status of Active Chemlcat Test$ (~) 

Date Date Test 
Test Tut Plan Conducted or 

Program Complet.,d Soheduted 

68-13 I Apr 69 May-July 68 

66•13 II Apr 69 Sep 67 & Sep 68 

68•13 III Feb 68 Aug - Sep 68 

68·53 I Mar 69 Apr • Dec 69 

69-10 May 68 May 69 

69-12 Apr 69 Jun - Aug 69 

69-12(M) Sep 69 Ocl - Nov 69 

69-14 Aug 71 Nov n -May 72 

70·10 Jul 71 (Deferred) 

70-11 Jun 11 Jul - Nov 71 

Es ti1111lted 
Pub lie a t ion 

Date of 
Fl.nal RePo'l."t 

Qct 71 a 

Oct 71 • 

Oct 71" 

~.ar 71 

May 70 - (Vol l) 
Mar 11 • (Vol 2) 

Oct na 

Sep 11 

.Jan 73 

(Da fer red) 

Jut 72 

a F!.nnl rep<>rts of 68-13 (1, II, III) and 69-12 Wlll be one 
combined report; draft raports are due in June 1971 
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• SECTION I 

GENERAL INFORHATION (U) 

1. (U) TEST DESIGNATION 

DTC 67-6, BLUE TANGO (U), Phase I 

2. (U) COGNIZANT SERVICES 

u.s. Air Force and u.~. Army 

3. • DISSEMINATION AND PRODUCT 

a. Dissemination 

E2 nozzle with back-up system. 

b. Biological Hateria1s 

Esch.:richia coli (EC), Serratia marcescens (SH), and 
Bacillus subtilu~r. niger (BG). 

4. (U) TEST AUTHORIZATION 

Letter, DA, OCRD, subj: "Plans for Testing in FY67", dated 
8 July 1966, to CG, DTC. SECRET. 

5. (U) TEST EXECUTION 

The Test will be executed by the Test Director upon direction 
o£ the Commanding Officer, Deseret Test Center (DTC), Fort 
Douglas, Utah. 

6. • TEST SUPPORT REQUIREMENTS 

a. U.S. Army Test and Evaluation Command 

Dugway Proving Ground (DPG) will provide appropriate test 
equipment and personnel as requested by DTC, 

b. U.S. Army Munitions Command 

U.S. Army Biological Laboratories, Fort Detrick, Frederick, 
Maryland, will furnish the biological material requested by DTC. 

c, U.s. Air Force 

The u.s. Air Force will provide test personnel and equip· 
ment as requested by DTC. 

--
1

- II ~~lt't 1\ ~~\HtD 
ment as requested by DTC. 
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8. (S) TEST LOCA'l'ION 

Trials will be conducted on the Island of Rawaii. 
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h. DTC Test 67·6 (BLUE TANGO) is divided into two phases. In 
Phase !, presented herein, we are concerned with travel of 
vegetative organisms in and above jungle•type canopy. in 
Phase II we will characterize, out to approximately 30km, 
aerosols of BG·FP disseminated from an elevated line source 

se.nti··tro',oic:al jungle • 

5 
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- SECTION III 

OBJECTrVES (U) 

1. • TECHNICAL oB.ri!CTIVES 

a. Primary 

(1) First Technical Objecti~e 

To determine the decay rates of SH-1 and EC-1 
aerosols when (1) released at ground level into a tropical 
rain-forest environment; and (2) when released from above the 
canopy of a tropical rain forest. Further, the environmental 
factors affecting decay of the aforementioned microorganisms 
will be evaluated. 
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SECTION V 

SCOPE (U) 

1 •• GENERAL 

a. This test will consist of a total of ~0 trials to be 
conducted as follows: 

I 

20 trialsiwith aerosol release above canopy; 
20 trials with aerosol release below canopy. 

Further, each group of 20 trials will consist of: 

10 trials with BG•1 and SM-1; and 
10 trials with BG-1 and EC-1. 

Trial procedures, grid arrays, and meteorological require­
ments are described in detail in subsequent sections of this 
plan. 

UNCLASSIFIED 
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b. Dissemination Procedures 

(1) releases: dissemination in all trials will 
suitable "pressurizing" eq•liF•-

(2) Abo~e canopy releases: dissemination will be made 
from the 32-meter to~ located on Arc E using equipment 
and procedures similar to ground-release trials. 



I 

.. , ~' 

.-

TEST ENGINEER'S nv ,_,roR:r 

TEST SEIUES 

:BLUE TANGO (U) 

Approved by: 

OMMC Coolrol/1 

2003099·0000071 

5 April 1968 

WROmB:EiEa:WiT~D;:;-~~-­• 1:lLiiDERSO:ll 

./JI t If. s sf' Uf\TClASSIFIED 

ll[CJ 6S§lfJ~n 
'- of • ~ _ Co'O:V t1 Co'Oies 



I 

,, 

UNCLASS\f\ED 

AHCPH-DETE 

1. /1"1 Introduction: 

a. Test Description: 

--- -·- -=-k . 

ENGINEERING REPCRT ON 
I 

TEST S~IES 67-6 (U) 

5 April 1968 

Purpose of Test: This test will partially fulfill the US Air Force 
re,qu1r<•memt for an evaluation of the A/B 45Y-1 tank 

(3) Test Location: The test site was located on 
Stainback Road, approxlmate1y four miles east of Ku 

. . 

.. -· .. ···-~- .. -...-~--···~·· ·- ....... -- ----- .. ··-----. .. - .... ..-~---~·---···- ····· 
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M1CPM-DETE 5 April 1968 

b. Tests Conducted and their Objectives: 

Il) The overall objective of 
decay of certain non-pathogenjc, 
r:rcm>_cal rain forest environment, 

this test was to characterize diffusion and 
~v 1;L<.:«l materials when disseminated in a 

(2) The tests consisted of spraying DG and EC or BG and SM into the air 
and maasuring their virility as they diffused through t~e grid. 

c. Administration: 

2 
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d. Test Support: 

(1) Plate pouring facility: 

(a) SHAD personnel were utiliaed for the construction of the plate pour­
ing facility. Three chiefs and two seamen were provided from SHAD to assemble 
the facility. 

3 
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PTTUZY.m~ RUEBB~A1986 1412101-UUUU-RUF.BEAA. 

ZNR UUllUU 

P 212052Z HAY. 69 

FM CG USAHC \~ASH DC 

TO RUEBEM/ CG USATECOM ABERDEEN PROV GR HD 

RUEOEKB/ CG USAHUCDM DOVER NJ 

INFO RffivJBTA/CG DESERT TEST CTR FT DOUGLAS UTAH 

RUEBJ;!FA/ CG EDGEt4o"OD- A.ll.SENAL MD 

RUEORDA/ CO FORT DIETRICK. MD 

BT . ,,.. 
UNCLAS AMC 57777 FROH ~·!CRD-ET 

• 

SUBJECT: TJ:STING OF CHEl!ICAL MD BIOLOGIC.<\.L LETHAL AGEi).'TS 

YROH: 
TO: 

1. EFFECTIVE DNEDIATELY, THE AID!Y HILL CEASE lu'lD DESIST OPEN AIR 

>' TESTll>G OF ALL LETR.<\.L CHEHICAL A.'lD BIOLOGIC.<\.L AGCNTS A..'IYHEERE. 

2. THIS RESTRICTIO~ IHLL CONTINUE UNTIL PROCEDURES FOR RESUl'!ING 

SUCH TESTS ARE PRO:·ruLGATED BY THIS HEADQUARTERS. 

BT 

{1986 

A~iC 

Ti:CO:·I 
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ROUTINE 
ROUTINE 

22 Nay 69 

FRO~!: TJ:Cm! 
TO: .DTC 

s 

CGUSATECON APG ND 

CG DESERET TEST CENTER FORT DOUGLAS UTAH 

UNCLAS TEC FROM Al-!STE-!•!B, SUBJECT: TESTING OF 

CHEMICAL AND BIOLOGICAL LETHAL AGENTS ' 

EFFECTIVE IHHEDIATELY, ALL OPEN AIR TESTIHG OF LETHAL CHENICAL .AND 

BIOLOGICAL AGENTS HILL BE HALTED m~TIL FURTHER NOTICE IN ACCORDANCE 

'L~ 

WITH PRIORITY r!ESSAGE, ANCRD-ET, USA11C, DATED 21 HAY 1969. 

LOUIS 0. ELSAESSER 
Colonel, GS 
Director, NBC llat Testing 

UNCLASSIFIED 
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LOUIS 0. ELSAESSER, Colonel, GS 
Dil·ector, ;;sc Hat Tcstiug 
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ACTlO'~: IJS-1.' , 
1xro: :\Be 

RTTr:znn< RUEllB:\,'>.2784 1482136-EEEE-RUEBEM. l'Rm!: N!C 
TO: TECOM 

ZNY EEEEE 

R 252126Z MY 69 

FM CGUSANC 1-'ASH DC 

TO RUEBEAA/CGUSATECOH ABERDEEN PROVING GROUND riD . 

FlJEOEKB/CGUSAHUCOH DOVER NJ 

INFO RU'.~JBTA/CG m:.::;ERET TEST CTR FT DOUGLAS UTAH 

RUEOCT.A/CO FT DETRICK FREDERICK }ID 
. 
. --

RUEBBFA/CO EDGEHOOD ARSENAL 1-ID 

ZEN/DA 1oASH DC 

BT 

UNCLAS E F T 0 FOUG A'IC 58496 FROH Al!CRD-ET FOR AllSTE-DS-C, 

S~!U-RE-C, STEPD-SC, SHUEA-CO, DA -CRDNBC 

SUBJECT: TI:STING OF CHENICAL AND BIOLOGICAL LETHAL AGENTS 

f' . 1. REFERENCES: 

A. TELE.CON LTC DIS:!ORE (DA, OCRD) TO DR. ROTHE:i'BERG (Dl:SEHET) 

A!lD COLO:i'EL CEARA (EDGE'100D ARSENAL), 23 J!AY 1969. 

B. TELECO:i' llR. RBODES (Al!CRD-ET) TO HR. }!ILLER, J.2:STE-DS-C; HQ 

TECO!!, AND HR •. CHA!\DLER, A:·:S:-ru-RE-C HQ }JUCQ}I 26 l~!,Y 69. 

C. /J!C J-:SG 57777q SUBJ: 'TESTmG OF CHI:lliC/o~ A:i'D BIOLOGICAL 

. 
LETHAL AGENTS ' • 

2. REFERENCED TELECONS Al{NOUNCED TEPJ!INATI0:-1, EFFECTIVE 232110Z 

f(ln rv1-)'1Jn' WJf q:n\1 ...... -~ 1 ~.--l'jf{\---··j'r- .;.;.1! ¥­
Ull uillvnL lu •. U;i~l 

PAGE 2 RUI:llBl!A.2784 l.JNCLAS EFT 0 FOUO-

HAY 69 G:F TU..::>Ji(ICTlOHS AGAINST SUBJECT TESTI:-IG ESTABLISHED BY REF C. 
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3, THE RESUHPTION OF THE SUBJECT TEST: :G IS \t;11l0RIZJ:D 0!\LY FOR THOSE 

TESTS JlliPORTED IN THE FOLLOHING CORUI:SPO::flC'\C[: 

, 6 I 
A. JlESSAGE STEPD-PA(5)' N-340 S\JBJ: i 'DTC AGENT TESTING', 

EXCEPT PROJECT BIGEYE mHCH lLA.S BEE!\ POSTPONED BY THE NAVY, 

B. LETTER SHUEA-TS-D, DATED 22 NAY 1969, SUBJ: 'EDGEimOD ARSENAL 

LETHAL CHEHICAL AGENT TEST PROGRAM'. 

4. ANY ADDITIONAL OPEN AIR TESTING OF LETH.A.L C~EHICAL A~D BIOLOGICAL 

AGENTS BETI-lEEN THIS DATE AND 30 JU:<E 1969 MUST BE CLEARED l<ITH THIS 

HEADQUARTERS. GUIDANCE RELATIVE TO SUBJECT TESi'ING SUBSEQUENT TO 

1 JULY 1969 1HLL BE FORTHCONING. 

PROTECTIVE HARKL~GS CAN BE RENOVED IN 3 YRS. 

BT 

&2784 
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ROUTINE 
ROUTINE 

CGUSATECO:!APG ND 

CG DESERET TEST CEXlER FORT DOUGLAS UTAH 

UNCLAS E F T 0 'FOUO" TEC FROH AHSTC-NB, SUBJECT: 

TESTING OF CHENICAL A.l'ID BIOLOGICAL LETHAL AGENTS 

TO: DTC 

1. USA HATE RIEL COHKWD HESSAGE 58496, AHCRD-ET, DATED 28 }!AY 1969, 

ANNOUNCES PARTIAL TERMINATION OF RESTRICTIONS UlPOSED ON SUBJECT 

TESTING BY USA }ll\TERIEL COHHAND NESSAGE 57777, DATED 21 }!AY 1969, 

.,,.AND MESSAGE, THIS HEADQUARTERS, DATED 22 tlAY 1969. 

2. ATTENTION IS INVITED TO PARAGRAPHS 3 and 4 OF USA l·lATERIEL CO}!HM'D 

I!ESSAGE 58496 llHICH DETAIL SPECIFIC TESTS NOH AUTHORIZED A.'ID PRESCRIBE 

CLEARANCE REQUIRE2!ENT FOR ALL OTHER LETP~L AGENT TESTING TO BE CON-

DUCTED PRIOR TO 30 J~E 1969. 

3. A!{Y OPEN, AIR TESTI:~G OF LETEAL C A.'ID B AGENTS TO BE CO::!ll"CTED 

PRIOR TO 30 Ju:/E 1969 \Yl ::H IS NOT SPECIFICIU.LY AUTHOR] ZED 3Y 

REFEREKCCD USA llATi::RIEL C>::::.~.:;D l!ESS/.GE OF 28 }LA..Y 1969 IHLL BE 

SU!I!!ITTED TO THIS HE'·JY~l!.'.::,Tti\S FOR APPROVAL. 

4. FOUO PROTECTIVE !11\Rn:;Gs !lAY BE RE:lO\'ED 2 Jt.~\C 1972. 

LOUIS 0. ELSAESSER 
COLONEL, GS 
DIRECTOR, NBC K"T TCSTIJ{G 

lJ!{CLASSIFIED E F T 0 FOOO-

rnn 'll·r•n"" o I r'!o •• 

LOUIS 0. ELSAESSER, COLONEL, GS 
DIRECTOR, !:Be HAT TI:STI!'lG 

..................................... ~ ..................... , ----
DIRECTOR, !:Be HAT TI:STI!'lG 
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Pilt.L.'_>;.; Rr!::\D'~D0~25 3242356-EEEE-RUEilEM. 

Z'\Y EF.EEE 

P 2023~ 3Z NCV 69 

FN DA 

TO RUJ:BBO>A/ CGUSA:-!C 

INFO RUEilEAA/CGUSATEcc._: }.PG HD 

RUEOEKB/CGUSA}ruCOM DOVER NJ 

.. . . . 

BT 

UNCLAS E F T 0 FOUO-

<<~RD:-<CB 20 NOV 69 

CGUSA}lC FOR ANCPJJ-U; CGUSAl>ruCON FOR Al!S~ru-RE 

FRON: 
TO: 

ll-G~l 

21 l;,w 69 
ACTl (1:-<; 

OCRD 
AHC 

1!\'fO: 

i •' SUBJ; TE!!PORL,RY SUSPENSION OF LETHAL AGENT OPEN-AIR TESTI::G Eh~¥.Al. 

1. MILITARY PROCUREMENT AUT'rlORIZATION ACT OF 1970, SECIIO:< 409, SETS 

FOHH CERTAIN REQUIRE~lC:<TS 'IB..AT }lUST BE }iET BEFOP£ THE OPE:-\-AIR 

HSTI::G OF LETa.t..L CHEHICAL OR AliT Bl"_OGICAL AGENTS CAN BE CO:lDUCTED. 

THESE IXCLUDE COORDINA'riO:\ \11TH SECR•:TARY OF HEALTH, EDUCATIOO: 

lSD \TLFJ,RE A\! PRIOR ~O.rlCE TO PR~SID£:-IT OF SEl<ATE A~!D SPEAKER OF 

HOUSE. 

2. TO COJ!PLY \liTH TillS ACT, AUTHORIZATI0:-1 TO CO:-JDUCT PREVIOUSLY 

APPROVED LETHAL AGE~1 u" J,l{-AIR TESTS IS CA.'lCELLED. NO TEST OF THIS 

) PAG!: 2 RP£-WPr. !!.25 -u· , .. •· E F T 0 FOUQ 

PAG!: 2 RP£-WPr. !!.25 -u· , .. •· E F T 0 FOUQ 

li IlC' 
POD 
DS-C 



) 

-:;. 

) 

TYPE IHLL BE COHDUCTED ~TlL DIRECTED BY THIS Ji}",;,•:!lo·\!\.TCRS. 

3. THIS t!LSSAGE DOCUHENTS THE FONECON LTC HE:O:DERSO;\, CRDlo.C!l TO 

HR. J. F.- RHODES, AliC TEST Al'ID EVALUATION DIVISIO:\ ON 19 NO\'E~iBI:R 

19&9. 

llT 

li0425 

r-.. l.-. .~ ~ 

~ 1\ 1 :) I 1 i ;. ·u .. ····· ''t'l ) , t 1• : "' 
tl\\;t.~ 

.. . ~ , ... 
·I' < t ,; 'j\ 
'""''" ... 



2 6 NOv _,,, 
Si:E.J~; Tecya::-c.ry S:lcpc~i.a!l oi Opc:::..J..ir l'~ing of .Lst.l:r-..1. ~nts 

Co=rcling Genara.l 
Deseret. Test Ce:rtar 
AT!'H: :m::E'D-PJ.(S) 
B:rl.l.di:a.g 10:; • So1d1 ers' Circle 
Fort Doll?~, U'-~ ~ll:3 

a. Lstter. ~"B. HQ. U<'..AXECc:et, 23 Octob--er 1969. subjsct: 
J..±r 'i'est:ing a!" Lethal. cn~ .... :Jc;>1...3iolo(';i~1 }~e:tts =i ~ti®S.. 

b. D.A. ll::9ssa~~ CRDl:lCE, 20 !:CV~<:::ber 1969, S<l.bject as eh::rve. 

c. 1Js.!..l1C ::::lsseg:e, .Al~ED-U, 24 Nov=.J:.er 1¢9. 5"--hject: I.othe.l 
)_£c..'1.t ~n J...ir Testi.-:g: at ~:ay Pr-o'rlng Grcm:d. 

d. Telenll:;;:;s c=-,c::."s~tico 'Jl: 19 i-cr<-e~'-cr 15-69 b-:::t-.:<>= Dr. l'!. 
~th ... -.'bc.rt: .. frz-c. l!..:::d !:r:r. ~. A. Sb:·~-va-~ tb-\ s ,_~".c;.c=~,....c._rs. 

2. c~.--ri..--.-t;s r-e:rcrc~ ld e:.b:,e,. ;:::.tti.:JM..!;.;:ti.Cl to cc-.:=::."ct tc·.sti:-~. 
~";:Dt"O'.~;;d, l:y ~f'Cl""e!:.I::C' J...a, is c~:::,r11'":'-d• fc:r ~.:..SC...4S C'.:_t1~"Z.:.::l b r-c:f'c!'"(.::lC.: S 
Th .. ~d l.e. ro ~.::r' tectih!:: o:r t~s ~t:aro 1-;i.J~ 1:.:; c;::...:-=uc~~:t ~t!.l. 
d.i?"c{;.tc:i. 1:j this h-:u..d~..,cas. 

10lJIS 0. ELSJ1"S3?R 
Col=d., GS 
DircC.c.r,. N?.C &t. Tzst-1.,..~ 



•' 

' ' 

~NB. 
SOB.El::'l': 1'e::por-o-l'7 ~O!l Cif epc:.,-Air l'es'"...:ilig of Letin.l Agents 

!~~ :FOR R1i't'CBD:: Lcttar ,k.lv' "!IS Duscret ~est. Canter. o.:C:ficinl1y. 
o:f: ==t:l.= o£" all lztl=l. opel:...:±.- te :;;t-j.ng; p;;!:ding C:e;cl.t:.p=t cl 
eoardinatiC!l proced:o:res by h:iekr :ml:l:.orlt;r. D:::serat '!'ost Center 'lo<e:S 

provided &Uid<:ne& ini'o..'"l::ill;r by tehph.....~ e.o....:vc.rsaticn. :ret'ere.noe ld. 

COQ..'IDDi!l'!Oil': Yona requ±red. 

~:~~~ 
LOOIS 0. iU.<:A~SE'3.. CaL, G5 
Di."ector, NEC ~-t T=t:l.ng 
r:tis/4804/2;5 l:a?ember 1969 
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Rl !UZYUI< RUEBBNA1567 3261701-UUUU--RUJ:BEM, FRON: A..'lC 

zrm uuuuu 

R 2416582 NOV 69 

FM CG USANC IIASH DC 

TO RUEBEAA/CG USATECON APG MD 

INFO RUEOEKB / CG USA."'f!JCOM DOVER NJ 

Rm<JBTA/CO DESERET TEST CENTER FT DOUGLAS UTAH 

RUEBBFA/CO EDGEI<OOD ARS l1D 

llT 

UNCLAS 

AMCRD-U 

TO: TECOM 

t;;,UBJECT: LETHAL AGENT OPEN AIR TESTING AT DUGHAY PROVING 

GROUND 

1. REFERENCE TELECOM 19 NOV 69 SHREVE AHSTE-NB AND RHODES 

ANCRD-U RE SUSPE:\SI0:-1 OF THE SUBJECT TESTING. 

2. THIS CONFIIDlS REFERENCED TELECOl1 1-'l!ICH DIREC'J:ED THAT 

SUBJECT TESTING BE SUSPENDED EFFECTIVE 19 NOV 69. 

3. ADDITJO:-IAL GU!DAl~CE IHLL BE FORTHCO:.Ui\G REGARDII:G 

ACTIO~S 1·1HICH HUST BE TPJCE~ BEFORE THE SUSPE:\SION OF THE 

SUBJECT TESTING \!ILL BE LIFTED. 

BT 

/11567 

,...:11 ;,ll\" {;9 

Ar: r 1 c•:; : ~me 

u~ro: r•on 
DS-0 
llCS 
DCG 



-----.... ~ .................. ___ 

:\!1STE-~lB_,...,.....,-~ 1!/v/(<t CB Lethal Testing Halt 
TO .nepPt:~ r·Q,ef of Staff FRO.II. :;ilc

1 
!lat Testing Dir o.o.TE 20 Nov 69 

' 
Inclosed for your information is .1FR coJen.ng 19 r:oveober telephone conversation 
with :1r, Rhodes of . ..:.;c:w on above subject. As indicated, DTC >;aS advised of 
situation and told to co;;,ply. t;either t:1e CO nor )eputy CO >;as available at: otc 
so the inforcation w-as g:.ven to ilr, Rot:1H;nberg, the ;:iTC Scientl.f ic Director. 

1 Incl 
~IAt!!:~_z_-

as Technical Oirector 
NBC :1at Testing uirectorate 

CMT I 



. , ... 

l~ :.o·J&:ber 1969 

. 12 !OR..•.::;)i,,'( FOR ?..i:.CO?..j 

SU~~Ec:: C~ Lethal Testing 

l, .. ·!r. v ... :1oces of c:he Test Jivision, H~ac..aquarters, \15~'\.:!C, called at 16GO 
anci a.avised. c:tat tne President haU si:;neci. the Jefcnse ~!a~pt:opriat:ion ~\c..­
thorizatioo .\ct ar,d, therefore, che previsions dealing ..,ith thirty c!ay 
!)!"ior notification to n.E!.; before perfor:::ilint; any c:a let::~al ope::.-air tcstir;.g 
a.re eifec.tive as Qf t.oday. Ir-. chis -,:egarG, ..}A. :~ad <.:.irecced that all such 
Crl- cases be haltea instantly uncil a clearance proc<oC:ure ;;ad been ci<!velcpeC: 
and our current secane quarcer tcs t SC11ecule hac received EE!-1 approval. 
:!r. Rhodes aG.vised that an i::iplfal.~r.ting massa~e tvould be trac.su:Litteci. by 
20 :.ovei::ber and rec;ues::ea that action be taken as a result of this call to 
halt current testin~ • 

2. Colonel !1ubbard t.;as aav~sed of the aLove as t-.~as Dr. Rothenberg at: vTC 
at lo13 .lours. 

~ 

~:t:!.t!~ 
~ ~!~~nical Director 

/ ~..,JC .. lac Test:;_r:.; JJ..r~ctcrate 
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( u y UN CLASS 

RTfCt._ ,:.l Rt1EAD'W~075 32021 57-CCCC-RUEOGDA. 

XNY CCCCC 

R 162133Z NOV 70 

FH DA 

TO RUEBBNA/CGUSANC li'ASHDC 

INFO RffiUSTA/CO DCSERET TEST CENTER FT DOUGLAS UT 

P.UJ:OGDi.,' CG TECON 

BT 

• 
CRD~C3 

SUBJECT: OPCN-hiR TESTI~G (U) 
0 C R D 162133 NOV 70 

;ov 1970 

FRON: OCRD 
TO: M1C 

-,., USAHC FOR Al!CRD-U, ANCPH-DE; TECOM FOR MlSTE-NB; DTC FOR STEPD-CG(5) 

REF: DEPUTY SECRETARY OF DEFEl':SE NEHO, 8 AUG 1970, SUBJECT: 

INTERIM GUIDELil\ES @ ENVIRO:-lHENTAL STATE!IENTS (DISTRIBUTED 

SEPARATELY). 

1. (C) PUBLIC LAII 91-121, SECTION 409, REQUIRES CERTAIN 

h?.i'ROVALS 1>-~D COORDINATIO:\S PRIOR TO A!lY LETIL4.L AGENT OPEN-AIR 

ESTING. OCPJ) INITIATED ACTIOX I:{ FEBRUARY 1970 TO COHPLY 

KITH PROVISIO~lS OF THIS L/,H. 0:~ 27 AUGUAT 1970 THE OFFICE 0? 

THE SECRI:IARY OF DEFE:\SE PJ::QU:STED THAT DETAILED PLA..~S, 

INCLUDING A PUBLIC AFFAIRS PLA~, BE DEVELOPED TO SUPPORT 

RESUHPTION OF OPE~-AIR TESTING \-!HEN AUTHORIZED. DA TASKED USAMC 

UNCLASSIHED 
a a 

XJ\Ul:. .J --u~ ,:.JO.,Vi~ 



I ( 

2. (U) i', 

TO l.Xi:C ... 0: : •.. 'i ACTIO:~ \:HICH llfLL CAUSt: llrr'ORTA:;t AD\'I:RSE 

0 CHA:\Gr::S I\ !.t\Tl!F.\L SURROt::mrNGS OR \<ILL RCSTJLT IN Sl'llST.','\TI.\L 

CONTROVCRSY. SI~lCE OPc:;-AIR TESTI!\G OF LETHAL CHENICAL AGJ;:<ITS 

i 
FALLS' AT L!:AST lN THE LAT1J:R CATEqORY, Di"VIROX';CNTAL II!? ACT STATE-

HEKTS l·flJST BE PRI:PARED AS REQUIRED BY THE CITED REFERENCE. 

3. (U) THE REQUIRE:fENTS FOR c·OHPLIA.'!CE \HTii PROVISIONS OF 

BOTH PUBLIC LAIVS OVERLAP I:O:SOFAR AS COORDINATION l<ITH AGEKCIES 

EXTERNAL TO THE DOD IS COl'<CER.'lED. 

4. (U) REQUES:r YOU PROVIDE AN ENVIRO},'Jo!ENTAL ll-!PACT STATE-

HENT IN ACCORD.!u'!CE WITH THE REFERENCE,· L'!CLUDING AS AN INCLOSURE 

THE DETAILED TEST PLAN, FOR EACH OPEN-AIR TEST CURRENTLY 'UNDER 

CONSIDERATIO::I FOR EXECT.iTION IN THE NEAR Tll!E FRANE • 
. , .. 

5. (C) TESTS FOR HHICH ENVIRO},'HENTAL ll!PACT STATEHENTS HUST 

BE PREPARED ARE: 

0 A. DISSEJ.li!\ATI0:-1 TRIALS OF THE BINARY GB :Xl-1687 155l·N PROJECTILE. 

B. CHAI.LeWE OF THE AIR FORCE ALL PURPOSE DECO:\TA~II~;Al\T. 

C.- CHE:IICAL TECffi;OLOGY TEST (SPI:;NING DISC). 

UNCLASSI~1EO 
PAGE 3 i:UE!J::o~075 

D. CHE~:ICAL TECH:i"OLOGY TEST (:-fODIFXED AGRICULTURAL 

SPRAYER). 

6. (U) ENVIRO:mENTAL IHPACT STATE:·fE:ITS SHOULD BE SUZ!-IITTED 

THROUGH APPROPRIATE CH.!u~~ELS TO &~IVE AT DA, OCRD, ATTN: 

CRWCB ;<OT LATER THAN 7 DECEHBER 1970. GP-4. 

BT 

- '. 



2003099-0000073 

UNC 

Director, Te~t Operations 

Personnel Bsrticipating in HIGH LOW (U} 

Test Director, HIGH LOW 31 Dec 64 
diw/2273 

1. (C) The list in Paragraph 3'indicates personnel on temporary du~ status to 
US Naval Station, San Diego, california and US Naval Station, Long Beach, California 
from approxilllBtely 4 Junary 1965 to 11 March 1965 in conjunction with BIGH LOW. Teat 
personnel may be contacted by telephone through Building 25, extension 570, San Diego 
Naval Station. Persons may be reached by 10811 through the following address: 

a. Official 

Officer in Charge 
ATXENI1D&: Inc1ividual 1 s Name 
HIGH LOW 
Box 112 
US Naval Station 
San Diego, California 

b. Personal 

Individual's Name 
HIGH LOW 
Bolt 112 
US Naval Station 
San Diego 1 california 

2. (C) The following dates indicate the scheduled testing dates for each ship. 
Some test personnel will be on board during the period scheduled for a specific ehip. 

a. USS WEKFORD Coum:Y (LST 1168) - San Diego, Calif 
4 Jan 65 - 22 Jan 65 

b. USS OKANOGAN (APA 220) - Long Beach, Calif 
25 Jan 65 - 6 Feb 65 

c. USS BERKELEY (D:OO 15) - Long Beach, Calif 
8 Feb 65 - 20 Feb 65 

d. USS FECRTELER (DD 870) - Long Beach, Calif 
22 Feb 65 - 6 Mar 65 

3. (C) Test Personnel 

a. USN 1 Project SaAD Technical Staff, onbd USS GRANVILLE S • HALL (YM 40) 

(1) Creer, Philip Douglas, Jr., Ltjg, 6&1901, SECRET 

(2) Stern, Robert Michael, 

r-;- ' . ~~-·. -r.. ---·---·- ····---- --··---------, Ltjg, &&5613, TOP SECRET "!iW?f 1 . ll1ti&:irltnnl 
Page ... -~---···· o 3 • .. j '· 1 
Copy _l __ ct -·· _?, .. Cop;a• ' I :. . 0 

I 1 
' l ' i Ia rna 

\I ----·---·-····----- -.. ---------·. i I ut~liLAti~lrltU 
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AK:iH-lSCM 
UNClASStHED 

stJIJECT: PeraGBMl Puticipetina 111 mGH L(lf (U) 

b. Deaeret Test Center 

(1) DoiWlue, Patrick 11. ~ Lt Col, 034885, TOP SECRET 

(2) Masteraoa, Tit>ton, Jr., 2nd. Lt, 05323542, SECRET 

(3) N1e1Hil1 Lew111 M., GS-13, SERRT 

(4) Yecle•lde, W1111tit G., GSo-12, SEC!Ui:'r 

(5) Meikle, .John E., GS..U, TOP SECRET 

(6) eoz, Zetliff ,.J., Gs-13, TOP SBCRBT 

(7) Uad, J:nneth a •• cs-lS, sDEr 

c. IJugway l'rori.Dg Growld 

(1) Jonu, ~ti..ll Frllaklill, Jr., GSo-1.2. 1 TOP SECRET 

(2) Davi•, SolOIIIIID X., GS-7, SECRET 

(3) Ricks, Gorclon K., G&-9, SECRBT 

(4} Inakeep, Wan:eu, :Bo-1, USS6365S46, SRCBET 

(S) ltllbak, .John J., :Bo-1, 1JS52601847, SEC!lK'f 

(6) Green, llobert D., E-1, US31533564, SBCRET 

(7) Hatth-, ticharcl A., E-3, LU977097.5, SECKET 

(8) .Janda, DoDald .J., E-3, US.52S88147 • SSCB.ET 

(9) JoGea, Gcmioa '·· E-2., \JSS6375133, SEeBEr 

(10) ve=u~o, ltl.eheal 1., B-3, US515302ll, SJC!!i!'l' 

(11) WilU..., Paul D,, Gs-1%, SECRET 

(12) vanBeuge, a.obert:, w-s, BECKEr 

(13) Edwards, Eenneth J., E-4, RA17646676, Sl!CBET 

2 

7~ '3 
fc:::g~ • ---"'" ••.. ) .., • .. .. 

I . .., ...... J.J 
Ccpy .• ---····· - '-'• ··· ··· - • 

UNCI A~~IFIFn 
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UNCLASSIFI~D 
AMCPM-DECM 
SUBJECrs PeraoiUlel Participatias in BIGR LOW (U) 

(14) Lohman, Delli a M., GS-11, SECRET 

( 15) Sandstrom., Joh, L-~, SECRET 

d. ~ PictoriAl Center 

(1) Chisa, Eal'l, 2nd Lt, 05532503, SECRET 

(2) Kralller, Kit D., SP5, RA1669!1695, S!CRET 

(3) Foulke, William A., SP5, RA13759717, SECRET 

(4) Dingwall, Robin M,, P.FC, VS55764233, SECREt 

e. us Arm:J Edgewood Arsenal 

Steele, William J., GS-9 0 SECRET 

FOR tHE TEST DIRECTOR; 

TIPTON MASTERSON, JR 
2ad l..t, CmlC 
Administrative Officer, HIGH LOW 

3 

3 

UNCLASSIFit=n 

" -3 of ·3 ?.-• 
.-age -··r -2_:::_ c .. 
Copy • oL • 
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UNCLASSlFlED 
DEPARTMENT OF THE NAVY 

USS GRANVILLE S HALL (YAG-40) 
FPO SAN FRANCISCO 96601 

' /I DMMC Control II 11'; cJ~ 2003099·000007 
}7t?o~L 

5200 
Ser 06 
4 July 1969 

I 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center 

Subj: Weekly Status Report 

Ref: (a) DTC CONF ltr of 18 Jun 69 

Enol: (1) Photograph of YA~ and LT H~ghline Operation 

1. In compliance with reference (a), the following report is 
submitted: 

a. Personnel status: The integration of Project SHAD 
Technical Staff to USS GRANVILLE S. HALL (YAG-40) ~ras completed 
1 July 1969. The following :ls a breakdo•m of departments: 

TECH OPS. 19"' 
TUG OPS 42~ 

I • OPERATIONS 26 
DECK 24 
ENGINEERING 62 
SUPPLY 29 

TOTAL 202 

b. Technical Operations Department. The following special 
material was received from Mr. Ed. Dalton (DTC) on 30 June 
1969 for storage in HALL: 

ITEM 
illil' 
EC 
EC 
BG 

UNIT OF ISSUE 
lilb container 
4lb container 
25lb container 
50 gal. drum 

AMOUNT 
12 each 
10 each 

l each 
6 each 

The SM and EC are being maintained in REVCO sub-zero 
freezers at minus 70 degrees Centrigrade. The BG is stored at 
38 degrees Fahrenheit. 

An AGI adapter was designed and satisfactorily tested 
to permit the use of the new type AGI {smaller inlet orifice) 
on the existing vacuum manifold located in the LT Doghouse. 
A complete report of this modification will be submitted 
to Mr. T. D. Green (DTC). 

The under~ray nighline transfer technique, enclosure 
(1) designed and supervised by commanding officer, HALL proved 
highly successful in transferring test material between HALL 
~uP~ LTs during DTC Program 69-32. 

Powngr~ded at 3 year ... ~ ~ ,. '' . ~· . 
~!:~vji~~e~;~la_s~=~~e~- _" _ ~ ____ _ _ UN_CLASSIFIED 
~uP-~ LTs during DTC Program_ ??:3~. __ 
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UNCLASS1FIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL <YAG-40) 
To: Commanding General, Desert Test Center 

Subj: Weekly Status Report 

Ref: (a) OTC CONF ltr of 18 June 1969 

"/"'.u.- &/<.vrt _Jf 

tM fbi.ui~ -~ 
lfl1-~ ~i 

02:RES:jmp 1 1 A.= 
5200 M.;I.U1./YUU/t' 
Ser 09 
I I ·J u I y 1969 

I. In compliance with reference (a), the following report Is submitted: 

a. Personnel status: Personnel status remains the same with the 
exception of the following: 

(I) BOYD, Larry B., 236 1 I 23, QMC, USN was transfered to the 
Medical Holding Company, Peart Harbor, Hawaii for evaluation, treatment and 
disposition. 

(2) GUDOWSKI, James D., B88 67 37, SN, USN was transfered f~om·the 
operations department to the tug department, LT-2080, to replace Chief BOYD. ~ 
GUDOWSKI is a col lege graduate and if he proves himself a capable navigator 
this transfer witt be permanent. 

(3) LTJG Robert E. FARR wi I I relieve, on Monday, 14 July 1969, LT 
David C. NEUBAUER as skipper of LT-2087. LTJG FARR has qualified as a tug 
skipper and L T HA\'/LEY skipper of L T -2080. LT NEUBAUER is beIng transtered 
to Cm•ISERVRON 5 staff awaiting release from active duty. 

b. Load out: Load out of equipment for 69-33 was completed today. 
Forty=eight (48) tons of deck cargo will be loaded, which Includes vechlcles. 

c. Maintenance and up~eep: A package of work requests Is being made 
up for approve I by C:OMSERVPAC and forwarded to cm~SERVRON 7. This wi II allow 
needed repairs for the LT's and the HALL to begin upon arrival at San 
Francisco. The HALL and the tugs will commence a restricted availability 
upon arrival in San Francisco. 

The HALL's fresh water tanks have been patched and chemically cleaned. 
The tanks have been filled with potable water, PMU-6 will test the water 
Monday. 

d. Technical operations: 

(I) Special culture plates sent to HALL by ~!r. Harry LEFKOWITZ 
(OTCJ have not been received as of 0800, II July 1969. MAC Terminal, 
Honolulu Commercial Air Freight, and PLO have net received this material. 

UNCLASSIFIEn 



DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 
~®lf!JW~~ 

UNClASSIFIED 
01: GEB: rwciY0qf!rw_Pt 
5200 /11 r /J­
Ser: 011 c~u;~,. 
18 July 1969 ---

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj : ~/eekly Status Report for 12-18 July 1969 

Ref: (a) DTC conf ltr of 18 June 1969 

1. In compliance with reference (a), the following report 
is submitted: 

a. Personnel Status. Remains the same with the following 
exception: 

(1) LTJG Robert E. FARR (DCA Officer from G. S. HALL) 
has temporarily relieved LT David c. }ffiUBAUER as skipper of 
LT 2087. 

( 2) ENS Philip HUTAFF, SC, USNR is in the process of j ' 
relieving iHlliam D. BAYS as Supply Officer on or about 4 g. 
August. If time permits it is requested Ensign HUTAFF receive ~~ 
orders to DTC for a few days orientation and instructions on 
DTC logistics procedures. 

b. Underway. Task Unit 92.6.1 composed of LT's 2085, 
2086 and 2087 and Task Unit 92.6.3 composed of the G. S. HALL 
got underway on time the 15th of July. Task Unit 92.6.2 
composed of LT's 2080 and 2081 got underway at 2200 the same 
day, 9 hours late. LT 2080 required repairs which were not 
completed until that time. TU 92.6.2 under~my at 152200W 
and joined the task group at 161400W. 

c. Freshwater. HALL's freshwater tanks tested out 
satisfactory. 

d. Dry Docking Tugs. LT's 2080, 2081 and 2086 will be 
dry docked in San Francisco for Coast Guard inspection com­
mencing 4 August. Estimated cost is $5,000. 

e. Refueling. HALL will refuel at Richmond after off­
loading of deck cargo is completed. . .. -- ~ . . - _ ... _ ... . 

--~~-~~~-- . . ---· ---.!:;--:--
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• DEPARTMEHT OF THE NAVY 
USS GRANVILLE S HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

• ~-ro-~A'!?~~L 
jf'(Filv-~-:--.r,:-:> ~-- fl /i\. 0~ 
~ -

~ED 
02:RES:rjf 
5200 
Ser 013 

lfiAUt-1~t>~ 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Bui !ding 103, Soldiers' 

Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for 19-25 July 1969 

Ref: Ia) DTC cant ltr ot 18 June 1969 

I. In compliance with reference (a), the following report is submitted: 

a. Personnel Status. Remains the same with the following exception: 

(I) Z~IIEG, 'II. H. CSI, cook on LT-2081 cut his hand, required seven 
stiches by hospital corpsman on b5ard LT-2081. Patient is fine and he wi I I 
be taken to dlspen~ary at Treasure Island upon arrival, for continued check. 

b. Underway. Saturday, 19 July 1969, T.U. 92.6.1 composed of LT's 
2085, 2086 and 2087 were replenished underway and detached from the Task 
Group and are proceeding independently to arrive 0730T Friday, 25 July 1969. 
Tuesday, T.U. 91 .I .2 were detached and are proceeding independently to arrive 
1600T Friday, 25 July 1969. The GRANVILLE S. HALL wil I arrive Saturday 
afternoon the 26th of July 1969. Thursday, 24 July 1969, LT-2087 had a fire 
in their boiler exhaust stack. Fire was put out with no damage to the craft. 

c. Refueling. GRANVILLE S. HALL 1·1ill refuel at the pier at Treasure 
Island arrangements have been made for a barge to come alongside with 375,000 
gallons of diesel fuel. 

d. Meteorology. One of our two weather facsimile machines, broke down. 
Repair wl II be attempted, however, it appears a maJOr part has failed. 
These machines were recently overhauled at Pearl Harbor Naval Shipyard over 
a four month period. Parts for these machines are extremely hard to get 
as the machines are old and have gone out of production •. It is strongly 
recommended that these facsimile machines be surve ed a e aced w· 
newer e mac 1 nes or - , a I so, ose anc i ar e u I ment conver er 
comparator group AN/ORA-8. It is-strong y recowmended t a converter 
comparator group AN/ORA-17 replace the AN/URA-8 and that two model GFR 
facsimile receivers bui I~ by T. H. Gifft Co. Anaheim, California, plus 
a box of necessary spare parts to be procurred. The AN/URA-17 is recommended 
because the ship has two for communications and have a! I the spare parts 
required aboard. The model GFR facsimile receiver is recommended because 
It is felt it wi I I yield higher quality weather maps, it uses electro chemical 
paper which can be purchased through Navy Supply System and it Is readily 
avai !able. Thermo couple to Jackstaff Delta "T" parted and needs replacing. 
Ships force will accomplish. 

.,JI11p=> lVI \..t:: YYJ II 0\,.I,.UIII}.JII,::,II. 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPC SAN FRANCISCO 96601 

• 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 

02:RES: rjf 
03500 
Ser 014 
li AU&-ls s s 

To: Commanding General, Deseret Test Center, Building 103, Soldiers' 
Circle, Fort Douglas, Utah 84113 

Subj: ~leekly Status Repor.t tor period ending August 1969; submission of (ul 

I . . Personna I • 

a. Training and preparation for 69-33 continues. 

b. LTJG Richard l. NORVELLE, USNR reported aboard for duty upon HALL's 
arrival in San Francisco Saturday. He is presently in training under LTJG 
Robert E. FARR to become OINC of LT-2087, Mr. FARR's present temporary duty 
assignment. 

c. The man power authorization of class "B" bi !lets for technlca I oper;;~tions 
-,,.personnel has been received by EPDOPAC in San Diego. The ship has not as 

yet received a copy. 

2. Upkeep and Repairs: 

HALL, LT-2080, LT-2081, LT-2086, and LT-2087 entered a TAV on 28 July 
1969. LT-2086 was taken to Merrit Shipyard tor drydccking to accomplish 
Coast Guard inspection. While at the shipyard, work is being done on the 
out of commission MG set. LT-2080 and LT-2081 are to be drydocked for Coast 
Guard )nspection next week. 

HALL and LT-2087 are having voyage repairs and upkeep done preparatory to 
·rest 69-33. A boiler inspection was conducted Monday and HALL's number one 

boiler was found to be In need of repair. However, repairs cannot be 
accomplished prior to 13 August, so they have been deterred until after 69-33. 

HALL and the five LT's will be ready tor sea by 13 August 1969. 

3. Off Load. 

Off loading of deck cargo starboard slde, began on Monday, 28 July 1969 
and was completed Tuesday after the ship was moved to the other side of the 
pier. The ship had to be moved as the crane being used tor off loading, did 
not have a boom long enough to reach across the ship to ott load cargo on 
the port side. 

4. Technical Operations. 

GPI)TJP 4 
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JN~~/~SSIFIED 

DEPARTMENT OF THE NAVY 
USSGRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103; 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: l~eekly Status Report for period ending 8 August 1969; 
submission of (U) 

1. Personnel. 

a. Training and preparation for 69-33 continues. Two 
major conferences were held for informing all major partic­
ipants and to iron out problem areas. 

b. The HALL has not received a copy of manpower author­
ization of class "B" billets. Due to the delay in the 
authorization of these billets the HALL is short on laboratory 

·~ personnel for 69-33. However with the assistance of other 
ship's company personnel, the laboratory will be able to 
support its mission. · 

2, Uplceep and Repairs , 

a. LT 2080 and LT 2081 have completed their drydocking 
and passed the Coast Guard Inspection. LT 2086 remains at the 
Pacific Shipyard. 

b. HALL and the five LT's will be ready for sea by 13 
August 1969. 

c. fvleteorology, After many long hours, plus assistance 
from f.lOTU 9, the weather facsimile machine was repaired and 
is again operational. All meteorological systems have been 
installed on the HALL and 5 LT's and all have been calibrated. 
Repairs have been completed on the Delta "T" system. 

d. Repairs to HALL's number one boiler has been deferred 
until completion of 69-33. SUPSHIPS TvffiLVE states that number 
one boiler can be .satisfactorily steamed until completion of 
scheduled operations. CO!viSERVPAC concurs with SUPSHIPS TlvELVE 
recommendations. 

3- Technical Operations. 

a. Replacement filters were installed and satisfactorily 
tested in all Light Tugs except LT 2086 whi~h is still in the ! 
shipyard. This LT will be outfitted with f~lters on 11 August; 

I 19 69. Gll.OUP '4 --------

Downgraded at 3 year 
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UNClASSlFIED 
02:RES:rwc 
3500 
Ser.389 

1 8 AUG 1969 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 15 August 1969; 
submission of (U) 

1. Personnel. 

a. Training and preparation completed for Test 69-338. 
ORI Trial 001 was conducted with HALL and four support craft 
Thursday, 14 August. No problems were encountered. , 

b. HALL has still not received a copy of either the man- * 
power authorization or a 1080 reflecting the new "B" billets. 1 
Due to the delay in the final authorization of these billets, fj) 
shorta es i both laboratory and sup ort or ft Eersonnel is 
ex~s en . HA o er departments, ho~r r.JI 
t~ien£ is required, not just numbers. The Technical Operation~/~ 
Department is presently dmrn to 15 Hill • s of an allowance of 18. JU;T 
Two HMs are ordered in, to report in December. The same type Jl 1.)4 
of situation exists on the support craft, with personnel being=:JAJ 
transferred without replacements. rs"j;_ 

c. LT DALAGER and LTJG COMPTON are scheduled to report 
within the next month as support craft ore reliefs. LT HAWLEY 
is -in receipt of orders to shore duty effective when relieved 
and detached. 

2. Jllaterial. 

a. LT 2087 developed a wiped bearing in the turbocharger 
enroute to Op-area for ORI Trial 001 and llras forced to return 
to port before the test was conducted. ETR is 22 August 1969. 

b. LT 2086 has fuel oil pump problems which will take a 
full week to repair. LT 2086 is operable but reliability is 
marginal. 

c. HALL has filed a CASREP on the 10 ton cargo boom and 
port boat boom. During operations in August 196B both port 
and starboard stub kingpost supporting the 10 ton cargo boom 
vang-guys and the main preventer for the port and starboard 
boat booms were bent i'lith the starboard stub kingpost being 

l'• ·''P 4 
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02: RES ll'KC 
. 3500 ... 

Ser·389 
1 8 AUG 1969 

' r • ~r ~ - -
Prom:· Cpmmanding Offioer, USS GRANVILLE S. lr.ALL (YAG-40) 
~Q: · .Commandi~g ~eneral, Deseret Test Center, Building 103, 
}" .. " -·· .. Soldii!ra! · Circle. -l!ort: Douglas, Utah 84113 

S~b;,.;_ Week1.y.St~~~s .. Be-port:-r~r:p~;'l~d-.end1ng 15 August 1969; 
•••• : •• -t subllliss1on' o( (U' ·J • • • • ,. 

1·;~ ~ P~~so~el. . , · ·-~ :- ~:: .. ~ ~. ' .. · 
'4.,.. · ... · _, " 
.•.. a. Tr~1ng and preparation comp;J.eted for Test 69-33B. 
ORI 'rril!l_ 001-was oonducted,-with H.ALL and :f'our support craft 
~bursday,_J4 August~ No proble~s were e~oountered. . 

. . 
. . ' b. HALL has still not received a copy of either the man-

power authorizatic;m or a 1080 ):'ef~e~ting. th~ new "B 11 .Qill.et_B . 
Due. _to the del~y in the final [!.Ut'l:loriz!J.tiop of 'these billet'S, 

··~ Bbor,J;aJ!;e.B in .Roth"' l~or§i;ory, and. support oraft personnel ie · 
existe~t. HALL is filling in trom other departments, however 
taleAlt 1s. r~q~P.r.9d._, .~oi;_,Just pumbers_. . The- Technical; <?pera~ions 
Dep~,tment 1B p;rea.ently, down .to 15 HM' a of an allowance of 18. 
Two HMs are ordered in,'to'report in December. The ~arne type 
Qt aitu~tion e~~sts ~n the support craft, with personnel being 
transf'erred·withollt 1'ep1acementa. 

~ ._.,. I "' • "1. r"> -'~,., ' • ,• : • ":. ' .. • ' ... ' .., 

· · ··c. LT -D!LAGER, and I.'l'JG COl•lPTON are sq,heduled t,o ~aport 
within the next.mQnth as;~~ppo~.~~rt.OIO reliefs.• LT HAWLEY 
.is: .in .receipt,, of orders. to s.hore duty effect! v~ when relieved 
and, deta.ohed. • ..... 
~ J ·---~ 1 

\"). ~ o I '• • r_. ,.. .. • I. •, I 

2. Material. 
. ' ~ . . . 

: ::", .J. '(' o ..... :;"- I .1. .... / I_.., t o .... 

• • !~• · LT-2087 ~~veloped ~wiped. bear~n~ in the tur~oob~rger 
enroute to Qp-area for ORI Trial 001 and wae 'forced to return 
to port before the teet was conducted. ETR is 22 August 1969. 

' . 
. b. •LT 2'o86 has fu~·l oil pump. problems whioh will' 'take a 

ful~ wee~ to repair. LT 2086 is operable but reliab11.ity ~s 
marginal. , . 

' , .. c. ,, HALL. ha~' file-d a CASREP on the 10 ton cargo boom and 
port boat boom. During operations in A~gust 1968 both port 
and starboard stub kingpost supporting the 10 ton cargo boom 
vang-guys and tPe main preventer:for t~e:port apd starboard 
bott booms were bent with the starboard stub kingpoat being 
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DEPARTMENT OF THE NAVY 
USS GRAHV ILLES HALL (YAG-40) 

FPO SAN FRANCISCO 96601 
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02:RES:rwc 
3500022 
Ser 

4 SEP 1969 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: \>/eekly Status Report for period ending 29 August 1969; 
submission of (U) 

Encl: (1) USS GRANVILLE S. HALL (YAG-40) Personnel Status 
Report of 29 August 1969 

1. Personnel. 

a. Due to early separations as a result of manpower 
reductions, HALL will lose 28 men in October affecting all 
departments. 

b. Enclosure (1) is a breakdown of personnel by depart­
ments as of 29 August 1969. 

c. Six men have been assigned from HALL as security force 
in building seven, Naval Station, Treasure Island. LT 
SCHEIFINGER remains in charge at building 420, Naval Air 
Station, Alameda. 

2. Material. 

a. Repairs to HALL's hydraulic steering have been ~ 
completed. 

b • 

c. 

d. 

SC 87 completed repairs to its AC/Iv!G set. __.--

SC 86 completed repairs to its voltage regulator.~ 

All other work is proceeding satisfactorily • .--

3. Technical Ooerations. 

a. All non-expendable 69-33 material in HALL and in 
building #420 has' been retrograded to building #7 in custody 
of Mr. YADESKIE (DTC). Technical Operations Technicians will 
maintain autoclaves, steam kettles, etc., in a state of 
readiness. The poured culture plates (approx. 60,000) stored 
in building #7 have been transferred to HALL. All classified 
1-raste material such as "bomb count plates," empty media 
containers from building #7 and #420 have been autoclaved in \ . . . 
HALL and will be discarded at sea. -~~~-===~~ GROUP 4 ,.....___ 

Downgraded at 3 year 
intervals; declass1£1ed 

V ii\¥1'U l\C'C'l[.::1r:r'( &tter 12 years 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN fRANCISCO 96601 

o2:RE:s7rJT 
3500 
.Ser 02~ 

6 SEP 196~ 

From: Commanding Officer,' USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103 

Soldiers Circle, Fort Douglas, Utah 84113 

Subj: \veekly Status Report for period ending 5 September 1969; 
submission of (U) 

Encl: (1) Personnel Status Report for 5 September 1969 

l. Personnel. 

a. Enlisted personnel status remains the same. 

b. LT Neil R. DALAGER relieved LT Raymond M. HA\'ILEY as OIC 
of SC 80 on 3 September 1969. 

2. Material. 

a. SC 86 completed repairs to fuel oil transfer pump. This/ 
completes all minor repairs to Support Craft. 

b. A major repair work package is being prepared for sub­
mission to cognizant authorities in the event a go ahead is 
given during the conference to be held next week. This ~mrk 
package \'/ill include main engine overhaul for Support Craft, 
boiler repairs for HALL and repair to cargo boom stub kingposts, 
on HALL. 

3. Technical Operations Department. 

a. Retrograde of DTC Program 69-33 continues. Technical 
Operations Department will retain adequate equipment and supplies 
to maintain an operational laboratory. 

b. The drum of BG received from PLO on 26 August 1969 was/( 
assuayed in HALL. The results revealed a viable count of 
'8.0 X 109. This drum has been in cold storage at NSC, Pearl 
Harbor for approximately three ( 3) years and \'fas received at 
Treasure Island unrefrigerated. 

c. H)ll2 \v. BROWN departed HALL on 2 September 1969 for 
approximately thirty (30) days TDY to DTC. 

UNClASSIFIED 
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DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40)./ 1ij~::t'~u;.;;a;:::;i;u~=~::;::=----

FPO SAN FRANCISCO 96601 "&trLf (...o~~- fiJI! 

UNCLASSIFIED ~~~~~~" r·------

~ ,rl;.JZ.i'~~EP~ 
From: Counnanding Officer, USS GRANVILLE S. HALL (YAG-40) f./_// 
To: Commanding General, Deseret Test Center, Building 103 'y-t/' 

Soldiers Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 19 September 1959; 
submission of (U) 

1. Personnel. 

a. Enlisted personnel status remains the same. 

b. 
1969. 

LTJG Clark W. COMPTON, USNR, arrived aboard for duty 19 September 
He will relieve LTJG John C. PODOBN!K as O!NC of SC-2086. 

2. Material. 

,,. a. Bids on l!ALL 1 s boilers went out Friday. Work is expected to 
start Honday 22 September 1969. 

b. The cargo boom stub king posts were completed 18 September 1969 
and tested satisfactorily 19 September 1969. 

c. The ship received a replacement Captain's Gig 19 September 1969 
in excellent condition. HALL now has all authorized boats aboard. 

d. The bids on one of the support craft went out Friday. It is 
expected that all remaim.ng bids will be out on Honday. 

e. The aerovane ~ind measuring systems, recorder and transmitter, on 
the support craft were air shipped to DTC 19 September 1969. 

3. Technical Operations Department. 

a. Surface contamination surveillance swabs were collected through­
out Building 420 (Alameda) on 15 September 1969. Gross BG contamination 
was detected on the decks. Te§hnical Operations decontaminated tne 
building with HTH solution (10 ppm); additional swab samples taken on 
17 September 1969 revealed ~ signLficant BG contamination. 

b. Six (6) fifty-five gallon drums of BG were transferred from HALL 
to Hr. W. YADESK!E (DTC) on 16 September 1969 • 

. ;_:: ,:-7V'f 4 
!Jo,,.:;r •. ~ ,d at 3 year 
~ntc~~?ls; declassified 
t~f~~f· :1-2 years 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPC SAN FRANCISCO 96601 

02:RES:rjf 

~~~0028 
'01 OCT 1969 

From: Commanding Officer, USS GRANVILLE S, HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers• Circle, Fort Douglas, Utah 8~113 

Subj: \veekly Status Report for period ending 26 September 19 69 

1. Personnel. 

a. Enlisted personnel status remains the same. 

b. LTJG J. T. BOGERT commenced process of relieving LTJG 
R. E. STODDARD as Ouerations Officer. LTJG STODDARD will be 
released from active duty on or about 15 October 1969. Due to 
the lack of' qualif'ied junior ot't'icers LT BODENNER will relieve 
LTJG STODDARD as navigator. 

c. LTJG Clark 1'1. COMPTON relieved LTJG John C. PODOBNIK 
as OINC of SC 86 on 26 September 1969. 

2. !1Iaterial. 

a. Work on HALL 1 s boilers commenced !llonday. Expect to 
hydro-test boilers next week and have boilers operational by 
3 October 1969. 

b. Bids on support craft were completed Monday. SC 80 went 
to Colbert Shipyard in Stockton. SC 81 and SC 85 went to \·lest 
Wind Machine Shop in San Francisco. 

3. Technical Operations. 

a. Background research in various laboratory procedures 
has been conducted in preparation for proposed study 70-B. At 
present, LVAS collection fluids consisting of 75% sea water and 
artificial sea water appear most favorable in collecting aerosol 
samples f'or marine bacteria and yeasts enumeration. Several 
media used by Claude ZOBELL, PH. D, University of California, 
LA JOLLA ~Jill be evaluated upon receipt of the required engre­
dients. Chemical analyses for nitrate, nitrite, phospliate, 
ammonia and protein determinations to be conducted in HALL 
present a problem. The procedures for the above determinations, 
have been reported in the literature by several investigators 
and in each case they require the use of a spectropQat.nmAt.P~ -----..... 
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/ UNCLASSIF\EO 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

fPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103 

Soldiers Circle, Fort Douglas, Utah 84113 

02:JTB:trs 

~~~C029 
lfl()C[~ 

' .. 
\~t.·~~L-t 

Subj: Weekly Status Report for period ending 3 October 1969; 
submission of (U) ~/ 

Encl: (1) Personnel Status Report as of 3 October 1969 

1. Personnel, 

a. Twenty-one enlisted men were separated from the HALL on 3 October 
1969 due to the government cutbacks. Tbis leaves a total of 161 on board, -

b. LTJG J. T. BOGERT relieved LTJG R. E. STODDARD as Operations 
Officer on 3 October 1969. LT BODENNER relieved LTJG STODDARD as 
Navigator on 3 October 1969, 

2 • Material. 

a, HALL's number one boiler was hydro-tested on 3 October 1969 and all 
tests were satisfactory. Number one boiler will be lighted off on 6 October 
1969 and be inspected for final completion of the job. All other minor 
repairs are well towards completion wit11 only a few minor adjustments to 
be made in oraer to complete all work. 

(1) Boiler repairs 95% completed • ...--

(2) Reversing engine 100"/. completed.' 

(3) Number 1 feed pump manifold 65% completed.~ 

(4) Steering system 75% completed,· 

(5) Laundry extractor 1007. completed.-

(6) Steam piping 35% completed.~ 

b, Support Craft - Progress on the main engine overhaul of the SC's 
is as follows: 

( 
,. 
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DEPARTMENT OF THE NAVY 
USS GRANVILLE S, HALL (YAG-40) 

FPO SAN FRAtlCISCO 96601 

UNCLASS\f\ED 
02 :JTB: trs 
3500 

iifo~r~iss 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for p~riod ending 17 October 1969; 
submission of (U) 

1. Personnel, 

a, ENS J, S, DENMAN reported aboard on 15 OCT 1969 and will rel1eve 
LTJG BOGERT as Communication Officer by 24 OCT 1969. 

2. Operations. 

a. The HALL will get underway in support of DTC Study 70-C from 
21 OCT 1969 through 23 OCT 1969. The HALL will also conduct indepen­
dent ships exercises during this period. 

3. Hate rial. 

a. All boiler repairs have been completed and all other JObs 
affecting the ships underway schedule are completed. A new litter 
hoist bas been procurred for number 2 Hold and is presently being 
installed, Completion date is expected to be prior to 30 OCT 1969. 

(1) Boiler repairs 100% completed. 
(2) Number 1 feed pump manifold 1007, completed, 

b. Support craft 

(1) The availability of replacement parts for the SC main engines 
is questionable at this time. Therefore the completion date of 7 NOV 1969 
may have to be set back. 

sc 80 
sc 81 
sc 85 
sc 86 
sc 87 

36% Work completed 
40% Work completed 
4~k Work completed 
40% Work completed 
40% Work completed 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

Ol:GEB:rwc 
3500 
Ser 036 
2 8 OCT 1969 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103, 

Soldiers' Oircle, Fort Douglas, Utah 84113 

Subj: 1'/eekly Status Report for period ending 24 October 1969; 
submission of (U) 

1. Personnel. 

a. ENS J. S. DEN~urn relieved LTJG BOGERT as Communication 
Officer on 24 October 1969. LTJG J. T. BOGERT is Operations 
Officer and Test Coordinator for the HALL. LTJG fiJ.. C. HAGER, 
HALL's First Lieutenant will be released from active duty 
1 November 1969. 

b. The first new NavPers 1080-14 for Tech Ops allowance 
.,,, was received 20 October 1969. This now reflects the new allow­

ance and is the tool O.etailers 'llill use to furnish manpo~1er 
requirements, 

2. Operations. 

a. HALL was under~ray in support of DTC study 70-C from 21 
October 1969 through 23 October 1969. Nr. Fred HODAPP, 
Technical Representative from Dugv1ay Proving Grounds, accompanied 
the ship during these operations. 

b. The HALL will_get underway_for _contin~eq_studies from 
29 October 1969 through 31 October 1969. 

3. Material. ' 

a. The ne1·1 litter hoist for number 2 hold is installed and 
working properly. All boiler repairs checked out satisfactorily, 
however the Gyro-Electric Steering was unsatisfactory. Repairs 
were continued on 24 OCT 1969 to correct deficiencies. 

b. Support Craft 

( 1) The completion date for the SC !l!ain Engine Repairs 
appears to be running a week and a !1alf behind scheduled comple­
tion date, due to non-receipt of repair parts. 

sc 80 
sc 81 
sc 85 

~ t\\1N ~~s~FIJ:n 
sc 85 

!.JI\lVLniJI.JII " ' ' 

47% Work completed 
45% Work completed 
45% Work completed 

c~::r 4 
Tiorm~::-or:.-.::1 .?..t 3 year 
inte-r ;:.:J s; 

.q'.J/tl 1'fCI.L"J:\. I,;VlH~...LV:Vo;:;;U. 

4 5 :'{__Wpr}{; c omp let ed __ ....;;.;;;.;;.,..;,;;;;;;,,.,.._ .... ., 
a.:r:1:er ii::ye:n:s 



DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG·40) 

FPC SAN FRANCISCO 96601 

UNCl/\SSIFIEO 
01 ;GEB :r jf 
350(}, 39 
Se,; U 

3 NOV 1969 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General~ Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 31 October 1969; 
submission of (U) 

l, Personnel. 

a. On 28 October 1969, the Commanding Officer of Naval Biological 
Laboratory, Oakland, California visited the HALL. 

2. Operations. 

a. HALL was underway in support of DTC Test 70-C from 29 October 
1969 through 31 October 1969, Mr. Charles GRAYDON, GS-13 from DTC 
accompanied the ship during these operations. 

3, Haterial, 

a. All of HALL's repairs except the hand electric steering and the 
auto gyro steering have checked out satisfactorily but the ship is con­
sidered ready for sea. 

b. Support Craft 

(1) There still appears to be a delay in completion date of the 
support craft due to the delay in needed parts, Contr.act completion 
date is 7 November 1969 and the completion of the ~~V is 14 November 
1969. Estimated sailing date at this time appears to be 21 Novembe,; 
1969. 

sc 80 60% Work completed 76% Time \j-ve'~ sc 81 55% Work completed 74% Time \:. sc 85 55% Work completed 74% Time 
sc 86 70% Work completed 74% Time 
sc 87 7Cf/. Work completed 747. Time 

c. It is reque"sted that the Director, Test Operations arrange with 
comptroller to provide CO of HALL an imprest fund from PXC in the amount 
of $1,000 dollars to expedite procurement of open purchase materials 
required in the support of Test 70-C. 

GROUP 4 
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DEPARTMENT OF THE NAVY 

USS GRANVILLE S. HALL (Y AG-40) 
F PO SAN FRANCISCO 96601 

UNCU\SS\HED 
02:JTB:rjf' 
3500 
Ser 0~2 

1 2 NOV ISS9 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 8~113 

Subj: lveekly Status Report for period ending 7 November 1969; 
submission of (U) 

1. Personnel. 

a. On 1 November LTJG M. C. HAGER, HALL's First Lieutenant 
was detached from active duty without relief. LTJG R. E. FARR 
is acting as First Lieutenant and Damage Control Assistant until 
HALL's new First Lieutenant arrives on board. Lieutenant D. P. 
GRINDALL will be separated 10 November 1969 without relief. 

b. Dr. SPENDLOVE (DTC) \1as aboard 4 ·and 5 November \1ith 
the "DTC Naval Support Forces" film. The film was reviewed by_ 
all officers of the HALL and Support Craft. 

c. A total of 26 enlisted personnel are ordered in to the 
command, •rith arrival dates through February 1970. 

d. Director, NBC Defense School, Treasure Island and his 
staff (seven officer personnel) were briefed on 4 November, about 
HALL's and DTC's mission. They were then given a tour of 
Technical Operations Department spaces in HALL. They were also 
shown the "DTC Naval Support Forces" f'ilm and responded most 
favorably to it. TI:,JeY \'/ere debriefed on departure. 

2. Operations. 

a. Tentative sailing date to Hawaii for the Support Forces 
is 28 November 1969. 

3. Naterial. 

a. Support Craft 

(1) Dock trials are scheduled on the Support Craft for 
the following dates: 

sc 80 8 November 1969 
sc 86 9 November 1969 
sc 87 12 November 1969 
sc 81 17 November extended to 21 November 
sc 85 GROUP ;l-8 November ext 
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UNCLASSIFIED 
DEPARTMENT OF THE NAVY 

USS GRANVILLE S. HALL (YAG-40) 
FPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 103 

Soldiers Circle, Fort Douglas, Utah 84113 

Subj: ~leel{ly Status Report for period ending 14 November 1969; 
submission of (U) 

l. ,Personnel. Lieutenant D. P. GRINDALL was separated from 
HALL on 10 November 1969 l·tithout relief. LT. C. C. SCHEIFINGER 
assumed the job of Safety Officer in addition to his regular 
job as Lab Officer. 

2. Operations. The HALL plans to get underway 18 November 
1969 to go to Point f.1olate in the Bay Area to top off with 
fuel. Sailing date to depart San Francisco is 28 November 
1969 to arrive in Pearl Harbor 8 December 1969. 

3. Material. 

a. Preparations for installation of the LVAS and Royco 
Particle Counter have been completed by ship's force to the 
greatest extent possible. Completion of installation is held 
up until drawings and tubing materials are received from Head­
quarters. If this material is received on board HALL prior to 
Monday,24 November 1969, completion of installation can be 
accomplished by ship's force prior to departure San Francisco 
on-Friday, 28 November 1969. 

b. Support Craft Overhaul: 
' 'f.-:.) : :: -' 
',>j:,. · .;· ( 1) SC 80 - Completion date expected 15 November 1969 

}j ~ ~~: (2) SC 81 - Sea trial 19 November 1969 
·~ I ,. ~~ 

\ C 1, ~ ,,r.J.. (3) SC 85 - Sea Trial 20 November 1969 
\::; '-':;' ·:~ ' 
~~~~ (4) SC 86- Completion date expected 15 November 1969 

' ~ ) 
~ \\.~ (5) SC 87 -·Completion date expected 15 November 1969 

~ ~ c. NO ACTION has been taken on the Aerovanes and recorders 
~ '- tJrequired to be installed on the SC 80 and 86 prior to 17 Nov-

- , --~~ember 1969. These were to have been received from DTC 
i ,~'to 6 November 1969 as stated in Program 70-C 

0;; ~Report for week ending 1 November 1969. 
00\V~\i.~A!..!:~ t.J l.! : ... i~ ,·, -... I '~o~l 
NOT AUTO}AA~lC,)tLY o::cus;~;:J:D 
CC ::> f :-·~TIYF 5200.10 
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DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 
. . -

02 :JTB: rj f' 

UNCLASSIFIED ~~~'046 
2 o t\OIJ \SSS 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 103 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 21 November 1969; 
submission of (U) 

1. Personnel. Mr. JUDD and Mr. BINION (DTC) arrived on board 
and began work on the SC's and HALL's met gear. LTJG THORNE, 
USNR, has been ordered in as relief for LT GORDON, OIC, SC 81. 
He is due to report January 1970. LT GORDON is not presently 
in receipt of orders. 

2. Operations. The HALL topped off with fuel on 18 November. 
Sailing date stands at 28 November 1969. 

-,.,. 3. l!Jaterial. 

a. The GRANVILLE S. HALL and all Support Craft are in all 
respects ready for sea (RFS). 

b. J'ilet: 

(1) Aerovanes and recorders ~<ere received on 17 November 
and were installed on all SC's on 18 and 19 November. 

(2) Two complete met systems were installed on board 
the HALL. One located on the foremost at 27-4 meters and the 
other on the jack-staff at 13.7 meters. 

(3) The Delta-T system is installed and working. 

(4) An infra-red thermometer system has been installed. 

(5) Two ultra-violet and one total solar systems have 
been installed. 

(6) Sixtee~ hours of schooling and instruction on met 
systems were held at J'iloetlo, Fleet Weather Central Alemeda for 
two DTC met personnel, plus one AGC and one ETC from the HALL. 

(7) On 21 November HALL received the bill of materials 
for met operati~ns of 70-C. 
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DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

1 INCLASSIFIED /,?:p~U5d';z~T8: z-'2f0 I?; 

From: 
To: 

Subj: 

Encl: 

Commanding Officer, USS GRANVILLE S. HALL (YAG-40} 
Commanding Officer, Deseret Test Center, Building 103 
Soldiers' Circle, Fort Douglas, Utah 84113 

·Ser 0'*8 
lDEG I!!b::~ 

\~eek I y Status Report for period end i ne1 28 November 1969; 
submission of (Ul 

(I) r~l lbration Certification for Royce Partical Counter 

I • Personne I • 

a. 1st Lt. James AMOtl, USA and ~4r. Fred HODAPP (OTCl arrived onboard 
27 November 1969 to make the transit to Pearl Harbor in conjunction with 
Test 70-C. 

b. ~lr. Charles GRAYDON vlGited the HfiLL 26 November 1969 . 

2. Operations. The HALL and all Support Craft completed preoarations 
for trans it to Pearl Harbor and the HALL got underway at 0800• 28 November 
1969. The Support Craft got underway at 0930 and rendezvoused with HALL 
at 1730 proceeding lA\>/ GRANVILLE S. HALL OPPLAN 3-69, forwarded your 
c~mand 28 November 1969. 

3. Material. ---
a. load-out of a! I food and suppl les was accomplished during this 

week. In addition 22 private and two Navv vehicles were loaded topside 
on HALL for the transit to Hawaii. 

b. The He I i -arc and 8 1/2 ton a i r-cond it ion i no unit reouested in 
June 1969 were received on board 26 November 1969. 

c, On 26 November I q,;o a nava I yard tug co I I 1 ded 11 i th the HALL on 
t'qo occ<>sions 1·1hi le attempt1ng to tie up to HALL's port ouarter in 
order to pull HALL clear of pier 16 at Treasure Island, :laval Station. 
Cause of thE' tv1o c'>ll is ions is und<?r 1nvost1gation at ~his time. Pesult 

I I .. 

of the First coli is ion: PILl's t•ont roo"l ··ms \..f r.t outwar~ at <:: 450 angIe. 
<<esu It ot the Second co 1 I1SI on: Peat boom was dama<Jed beyond econol'li ca I 
reoair. Frames 137 ~no 138 on HALL were buckled cpprcximotely four inches. 
External watE'r scWnor was smashed nnd s~o··•Pr stn II s i ~ aftor cre>w; head 
da'lla'1cc'. 

-i·(•' . ,1 v. .. ~ '% 
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From: 
To: 

Subj: 

Encl: 

Commanding Officer, USS GRANVILLE S. HALL {YAG-40) 
Commanding Officer, Deseret Test Center, Building 103, 
Soldiers' Circle, Fort Douglas, Utah 84113 

Weekly Status Report for period ending 5 December 1969; 
submission of (U) 

(1) USS GRANVILLE S. HALL (YAG-40) Personnel Status 
Report of 5 December 1969 

1. Personnel. A complete personnel status report is for­
warded as enclosure (1). As can be seen by the report, there 
is a considerable lack of E-5 and E-6 rated men on board at 
this time. In addition, this command will be losing more 
key personnel during the months of January, February and 
March due to additional early releases authorized by NAVOP 61. 

2. Operations. The command is proceeding to Pearl Harbor 
conducting daily morning and evening trials in support of 
Test 70-C. Due to storm evasion, heavy seas, and mechanical 
problems aboard HALL, the Task Group has had to alter its 
course several times and reduce speed. For these reasons the 
transit will take approximately thirteen days vice the 
originally planned ten days. 

3; Material. The GRANVILLE S. HALL has run into a series of 
mechanical problems some of' which can be repaired by ships 
force enroute 0 The f'ollDl-ting items have been the major source 
of concern: 

a. The four inch circulation tubes installed in Number 
one boiler by Triple A Machine Shop in San Francisco during 
the past RAV have been leaking water at the header of Number 
one boiler. HALL was required to take the boiler off the 
line and slow to a speed of eight knots. Three defective 
tubes were re-rolled by hand. The boiler operated satis­
factorily for a day and then started to leak again. At this 
time the boiler is'off the line again and the rest of the 
four inch circulation tubes are being rolled to see if the 
leaks in Number one boiler can be stopped. In the interim 
Number one boiler has been CASREPTED. 
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DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

UNCLASSIFIED 
2l.:JSD:rjf 
3500 02 Ser 

From: 
To: 

Subj : 
• 

6 Jll.N l971l 

Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
Commanding Officer, Deseret Test Center, Building 103, 
Soldiers' Circle, Fort Douglas, Utah 84113 

"l'leekly Status Report for period ending Y52 JAN 1970; 
submission of (U) 

l. Personnel. AGC FIELDS relieved AGC FRANK as Chief Meteo­
rologist 3Z December 1969. 

2. Operations. Leave and up-keep period continues for naval 
support forces. 

3. Material. The naval support forces have received the OPTAR 
for third quarter, hol'fever no determination has been made as to 
the funding for fuel, utilities and maintenance costs. As a 
result, shipyard repair ~rork is halted. The RAV will be extended 
to complete needed repairs when funding is available. 

4. Tecnnical Operations Tiepartment. End of DTC 70-Cl trip 
report was submitted to Director Test Operations, on 2 January 
1970; maintenance and painting of Technical Operations spaces 
continues. 

Copy to: 
COMSERVRON FIVE 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S HALL (YAG-40) 

FPO SAM FRAMCISCO 96601 

02:JTB:rjf 
.3500 
Ser04 
l~~ JAN 1!70 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 103, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 9 January 1970; 
submission of (U) 

1. Personnel. 

a. Lieutenant Kendall L. FRAZIER, USN was relieved as ore 
of Support Craft 85 on 8 January 1970 by LTJG Robert E. FARR, 
USNR. 

b. LTJG BULLIONS reported aboard and is in the process of 
relieving LTJG MORTON as DCA and Engineering Officer. When 
relieved of this job, LJTG MORTON will relieve LTJG FARR who 
is acting First Lieutenant for the GRANVILLE s. HALL. 

c. LTJG THORN has been ordered to report to relieve LT 
Frank GORDON, USN as OIC of SC 80. 

d. Lieutenant Neil R. DALAGER in sc 80 has relieved Lieu­
tenant FRAZIER as Support Craft Operations Officer and Department 
Head. 

2. Operations. 

a. Leave period ended 5 January 1970, and HALL and SC 
returned to regular working hours. The upkeep period continues 
and RAV which ended 2 January was extended from 9 January 
through 1 February 1970. 

3. Material. 

a. There has still been no determination on the funding of 
fuel, utilities and maintenance costs for the U.S. Naval Support 
Forces. Therefore all yard repair work has been at a stand still 
since the beginning of the RAV. 

b. HALL and sc have been accomplishing as much ships force 
PMS and maintenance work as is possible. Some work has been 
done on the SO anchor windlasses, however, additional shipyard 
work will still have to be accomplished, to put them all in 

GROUP 4 
Oowng~'l.(1!1cl 1'\t 3 yea.r 
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UNCLA.SS\f\ED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 100, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 16 January 1970; 
submission of (U) 

Enol: (1) Priorities for l'lork Requests 
(2) COMNAVSHIPYARD Pearl ltr Code 700 of 8 JAN 70 
(3) C.O. GRANVILLE S. HALL (YAG-40) ltr Ol:GEB:rjf 6700 

Ser 36 of 16 JAN 70 

1. Personnel. 

a. LTJG THORN reported aboard 12 January 1970 and is in the 
'" process of relieving LT Frank GORDON, USN as OIC of SC 81. 

b. The following is a list of SC OIC's. 

(1) LT DALAGER - SC 80 - SC Ops Department Head 
(2) LTJG THORN - SC 81 - LT GORDON being relieved 
(3) LTJG FARR - SC 85 
(4) LTJG CO!v!PTON - SC 86 
(5) LTJG NORVELLE - SC 87 

2. Operations. 

a. Upkeep period and RAV continue for HALL-and SC. 

b. Arrangements have been made with CO!v!SERVRON FIVE for 
the SC to tow gunnery targets for ships doing exercises off 
Oahu. CO~ISERVRON FIVE has agreed that SERVRON FIVE would 
furnish replacement fuel for that expended during these operations. 

c. All SC have complete Navigational Chart Portfolios and 
Sailing Direction information for the TTPI trip. 

3. ~laterial. 

a. Yard repair work has not been started as of this date. 
The $60,000 sent by DTC for maintenance of HALL and SC is in the 
repair office and work should begin by Monday or Tues of next 
week. Since the funds sent will only cover about f 

/l -tt:..... - .J • I 
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UNCLASSlFlED 

DEPARTMENT OF THE NAVY 
USS GRANVIL-LE S HALL (YAG-40) 

FPO SAN FRANCISCO 96601 ·-· -· - --·-- . 
02 :JTB :rj f 
3500 0-­
Ser 11 
11 FEB 1970 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 100, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 7 FEB 1970; 
submission of (U) 

Encl: (1) Personnel Status Report as of 2 FEB 1970 

1. Personnel. Submitted as enclosure (1). 

2. Operations. 

a. The RAV for HALL and Support Craft continues. 

b. Support Craft 81 got under~ray on 2, 3, and 6 February 
""" to tow gunnery targets. 

3. r1aterial. All job orders submitted are progressing satis­
factorily. However, no f.urther job orders will be accepted 
by the shipyard at this time. All work which has been accepted 
will be completed as planned. 

4. Technical Operations Department. 

a. A total of thirty-five cambridge filters for Technical 
Operations spaces have been received in HALL on 5 February 1970. 

b. Technical Operations personnel are supporting Commander, 
Pearl Harbor Naval Shipyard in laboratory analytical 1wrk. 

c. Painting and maintenance continue in Technical Operations 
space. 

Copy to: 
COfolSERVRON FIVE 
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UMCLASS\f\EO 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

Frem: Collll~Umding Officer, USS GRANVILLE 5. HALL (YAG-40) 

02:JTB:trs 
.3500 
Ser 07 
2 7 JAN 1970 

To: Cemmanding OfficerJ Deseret Test Center, Bu:ilding 1001 
Soldiers 1 Circl.e, Fort Douglas, UTAH 8411.3 

SUbj: Weekly Status Report for period ending 23 January 1970; 
submission •f (U) 

l. PersonneJ,, 

a. LTJG THORN relieved M' Frank GOROON as OIC ef 50 Sl on / 
20 Janua.ry 1970. 

2, Operations, 

a. Upkeep peri~~>d and luW cent.i.nues for training, JSE, and relieving 
procedures, 

a. Financial and planning details necessary fer conm.encement ot' \'lOl:'k 
in RAV have been c<!>mpleted and actual work is scheduled to clllll!llence/resume 
26 J anua:ry 1970. 

4. Technical On•n;:a.tions Department. 

a. A copy of the Bill of Materials (BOM) for DTC pregram 912, Retro­
grade was received on 2.3 Janua:ey 1970. A requirement of 912 supplies 
1;hat can be used in Technical. Operations to support DTG tests will be sub­
mitted to Mr. Fred HODAPP (DTCl) pr>.c:~r JO January 1970. 

b. One MSC officer and five Hospital Cl!lrpSillen are supporting Commander 
Naval Shiward, Pearl. Harbor in lab<ilratery analyses, 

c. Maintenance and painting continues in Technical Operati0ne spaces. 

d. Forty gallons of aged sea. water is now in stera.ge in HALL and 
will be used for the preparation of LV.AS collecting liquid e.nd marine agar. 

CQpy to: 
OOMSERVRON FIVE 

tu./! 
W. P. K 

GROIJP 4 
Downgraded at 3 year 
intervals; declassified 
after 12 years 
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UNCLASSIFIED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 
!.,. 

.. ~--· -·-- ·- ---
02:JTB:rjf 
3500 
Ser()l~ 
4 ~IMrl /970 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding General, Deseret Test Center, Building 100, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: ~/eekly Status Report for period ending 27 FEB 1970; 
submission of (U) 

1. Personnel. 

a. LTJG A. C, BULLIONS relieved LTJG B. A. MORTON as 
Engineering Officer 26 February 1970. 

b. LTJG MORTON will be HALL's First Lieutenant and 
Navigator. 

c. A DCA is scheduled to .report 9 MARCH 1970 to fill 
vacant DCA Billet. 

2. Operations. 

a. The RAV for HALL and support craft ends 27 February. 
Since the RAV is in a RECOMP status and a new ~10rk request 
package has been submitted by HALL it is expected that the 
RAV will be extended until HALL is RFS. 

b. Support Craft 86 got underway on 25 and 27 February 
__ _::;-; to tow gunnery targets. 

c. Final decision has been made on the suitability of 
USS GRANVILLE S. HALL (YAG-40) for a special mission. HALL 
will support the mission and operate independently. The 
five support craft will not accompany HALL. 

3. f1laterial. 

a. A new evaporator will be installed by the shipyal:'d 
prior to sailing., Requests have been made via message for 
funds to start the above job. 

b. An additional package of Nark requests have been 
submitted to the shipyal:'d for completion prior to sailing . 
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UMCLI\SS\F\EO 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

02!JSD:dlill 

§~~%1B 
l2 MAR 1970 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 100, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: i1eekly Status Report for period ending 6 ivlarch 1970; 
submission of (U) 

1. ~ersonnel. ENS John NMN MARTIN, USNR, 757998/1105 re­
ported aboard and will become Damage Control Assistant (DCA). 

2. Operations. 

a. The HALL and Support Craft remain in RAV. Pearl 
Harbor Naval Shipyard continues to work on the large ~qork 
request package submitted by HALL for the upcoming deploy­
ment . 

b. Prior to deployment, HALL will get underway for a 
period. of approximately ten (10) hours for "shakedown" pur­
poses. The Shipyard will determine when HALL is RFS. 

c. SC 80 began salvage operations for COMSERVRON FIVE 
on 31 January 1970. Operations were terminated on 5 March 
1970 with negative results. 

d. SC 81 was underway from 2 to 1! f1Jarch 1970 for tow­
ihg operations. 

e. SC 85 lit off main engine on 6 March 1970. All yard 
work on the 85 has been completed. 

f. SC 87 refueled from the USS QUAPA~i (ATF-110) on 4 
Narch 1970. Cost borne by CONSERVRON FIVE. 

g. SC 80 refueled from the USS NOXUBEE (AOG-56) on 31 
January 1970. Cost borne by COMSERVRON FIVE. 

h. COMSERVPAC has assigned support craft and DTC per­
sonnel (not essential to forthcoming deployment) to COivffiERV­
RON FIVE pending the commencement of test 69-33. This is 
in accordance with request of DTC 091630Z MAR:...~z..,o,_.;... _____ _ 

GROUP 4 
Do~:r:~--. \r.1d at 3 "'rear 
i t n r ., ,. • d.ecla.:ss1f1ed n ~ . .~. ~ ~ ... \,;)' 
a:tter 12 years 
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UNCLASS\flED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE 5 HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

From: CoiD!IIanding Officer, USS GRANVILLE S. HALL (YAG-40) 

2l:JSD:dlm 
3500 02'­Ser ~ 

1lAPll t97o 

To: Commanding Officer, Deseret Test Center, Building 100, Soldiers' 
Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 27 March 1970; submission 
of(U) 

1. Personnel. 

a. LCDR Norman C. LACHAPELLE has received orders to Naval Hospital, 
Oakland, California, for May 1970. 

b. LT Neil R. DALAGER has been ordered to report to the USS GRANVILLE 
S. HALL (YAG-40) as Executive Officer to relieve LCDR BODENNER; estimated 
time of changeover: June 1970. 

c. LT Richard D. WASNICH was admitted to the hospital on 25 March 
1970. Diagnosis_: Gaetro-Remorrage, 

2, Operations • 

a. The USS GRANVILLE S. HALL (YAG-40) got underway at 0715 Monday, 
23 March 1970.for sea trials off Oahu, and returned to port at 1400 the 
same day.~ 

b. Yard work for the upcoming deployment nears completion. 

c. Inventory Test 70-C Meteorological equipment was shipped back to 
DTC. 

d. The SC86 was underway for towing operations for the better part 
of the week. 

3. Technical Operati-ons Department. 

a. The Tech Ops Department has moved to Building 287 on the Naval 
Base, Pearl Harbor. Phone not yet installed. 

b. The Tech Ope Department assisted Mr. DALTON on an inventory of 
Test 70-C Meteorological equipment. 

c. Shipyard lab work utilizing Tech Ops personnel continues. 



700 

Commanding Officer 
USS GRANVILLE S. HALL (YAG-40) 

Fleet Post Office 
San Francisco 96601 

06:NCL:rjf 
3soo0. _ -i'~-
ser' 5o- Ill! UNCLASS\HED 

From: 
To: 

Subj: 

8APR1870 
Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
Commanding Officer, Deseret Test Center, Building 100 
Soldiers' Circle, Fort Douglas, Utah 84113 

Weekly status report for period ending 3 April 1970; 
submission of (U) 

1. Personnel 

a. LTJG Harry L. DEAS III, USNR, has been ordered as a 
relief for LT Neil DALAGER, USN. LT DALAGER has received orders 
as prospective Executive Officer of HALL. 

b. LTJG DEAS expects to arrive at _Pearl .Harbor on 25 l1AY 
1970. 

2. Operations 

a. HALL got underway 1 APRIL 1970 at 1430 for Nice Dog/ 
Pockmark operations. 

b. Support Craft towing operations were as foll01~s: 

(l) so 85 - 9 !!larch through 13 March_ ~-9_70. 

(2) sc 87 - 16 Narch through 20 Mat>ch 1970. 

{3) so 86 - 23 March through 27 March 1970. 

(4) so 85 - 30 !~arch through 2 April 1970. 

c. SO 85 refueled from USS ARIKARA (ATF 98). Cost borne 
by COMSERVRON FIVE. 

d. Support Craft activated and moved to Pier Yankee Two 
on 23 March 1970. A potential berthing problem 1-1as alleviated 
by Support Craft personnel re-activating this pier. 

3. Technical Operations Department. 

- h. 
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Fleet Post Office -. .......... ._ __ __ 
San Francisco 96601 

UNCLASSIFIED 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 100, 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 10 April 1970; 
submission of (U) 

1. Personnel. LT J. R. CARLO, MSC, USNR, has been ordered 
to Deseret Test Center in Technical Operations Department on 
board USS GRANVILLE S. HALL (YAG-40) as a replacement for LT 
SCHEIFINGER, MSC, USNR. His expected reporting date is on 
or about 1 June 1970. 

2. Operations. 

a. SC 81 took on 8349 gallons of fuel from USS QUAPAW 
(ATF-110) on 9 April 1970. Cost borne by CONSERVRON FIVE. 
Conducted to~Ting operations on 8 and 9 April 1970. 

b. All Support Craft are moored at Pier Yankee Two. 

3. Technical Operations Department. 

a. The E-4 dissemination system was transferred from 
Manana Building #13 to SC 80 on 8 April 1970 for an operational 
check. The system functioned most satisfactorily using 
potable water as the disseminating agent. Each of the two 
E-4 agent tanks has a 20.8 liter capacity. 

b. Four laboratory technicians are continuing to assist 
Commander, Pearl Harbor Naval Shipyard in conducting 
physical examinations and blood analysis on shipyard per­
sonnel involved in nuclear power work. One Preventive 
Nedicine Technician (E-7) is conducting medical/sanitation 
inspections for the Fourteenth Naval District Sanitation 
Officer. 

c. The Laboratory Officer completed the 1970 Census 
of HALL, Support Craft and Technical Operations personnel 

Downgraded at 3 year inter­
vals; Declassified after 12 

vals; Declassified after 12 years 



UNCLASSifiED 

DEPARTMENT OF THE NAVY 
USS GRANVILLE S. HALL (YAG-40) 

FPO SAN FRANCISCO 96601 

From: Commanding Officer, USS GRANVILLE S. HALL (YAG-40) 
To: Commanding Officer, Deseret Test Center, Building 100 

Soldiers' Circle, Fort Douglas, Utah 84113 

Subj: Weekly Status Report for period ending 17 April 1970; 
submission of (U) 

1. Personnel. 

06:NCL:wdb 
3500 
SerJQ 3' 1 

'20APR 1970 

a. The following personnel assigned to Technical Support Group have 
reported on board this week: EN3 CARNAGEY on board SC 81; ETNZ MERROFF 
on board SC 87; and EM3 ~IURPHY on board SC 86. 

b. The following personnel have been ordered to Technical Operations/ 
Support Departments: 

1. HM3 BECHER (NEG 8412) arrival ~n JUN 70. 

2. 11M2 UHLICH (NEG 8412) arrival in MAY 70. 

3. RM3 TINKfu\11 {tlEC 8412) arrival in JUN 70. 

4. DC2 JACOBS (NEC NA) arrival in JUL 70. 

2. Operations. 

a. SC 81 provided towing services for C~ISERVRON FIVE on 14 and 15 
April 1970. Cost of fuel borne by COMSERVRON FIVE. 

b. All Support Craft are moored at Pier Yankee Two. 

3. Technical Operations. 

a. Commander, Service Squadron FIVE, inspected Building #13 at 
Manana on 17 April 1970. 

b. Four laboratory technicians are continuing physical and blood 
analysis work on shipyard personnel involved in nuclear power work. One 
Preventive Medicine Technician is conducting medical/sanitation inspections 
for the Fourteenth Navar District Sanitation OffLcer. One laboratory 
technician is assisting Preventive Medicine Unit No. Six(Th\U 6) in a 
streptococcal viral study of Navy-Marine personnel. 
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I UNCLASS\f\E\J ._, 
BACILLUS SUBTILIS VARo NIGER (BG) 

IN 
BIOLOGICAL TEST PROGRAMS (U) 

1, (U) I~TRODUCTION 

a. Research and development/of bkalogical systems were inktiated in 
the United States in about 1942 With the activation of Camp Detrick (now 
Fort Detrick), located on the outskirts of Frederick, Maryland. In 
most studies requiring release of aerosols of biological materials in the 
atmosphere, it was recognized that pathogenic biological agents could not 
be released because human populations would be exposed, For this reason, 
simulants and tracers had to be substituted for actual agents. These 
studies have included exposure of people in both urban and rural areas, 
in laboratory experiments, in ship penetration trials, and in tactical 
military training exercises. In studies of defense against biological 
attack use of these simulants and tracers must continue. 

b, Simulants and tracers were chosen that could be easily identified 
and, at the same time, would produce no ill effects upon the exposed 
populations. Bacillus subtilis var. niger (BG) has been used extensively 
with satisfactory results for the purposes stated above. This brief 
study report presents a review of this work and other information about 
BG relative to its interaction with man and animals. 

2, (U) TAXONOHY 

The Sixth Edition of Bergey's Manual(l) describes a pigment producing 
organism Bacillus globigii (BG), which is designated as a morphotype of 
Bacillus subtiliso So far as can be determined, BG and B, subtilis 
are identical both morphologically and physiologica{i) With the single 
exception that BG produces a red or orange pigment. It is the 
production of this pigment, plus the harmlessness and ruggedness of the 
organism, that make it easily identifiable and desirable as a simulant 
or' aerosol tracer. The Seventh Edition of Bergey's Manua1(2) does not 
recognize the name Bacillus globigii but classifies the organism as a 
variety of B. subtilis (variety niger) and states that the ability of 
the organism to produce the pigment may be lost and that cultures es­
tablished in a colorless condition are indistinguishable from B. subtilis. 
Although there is a small amount of literature on the natural ~ccurrence 
of BG, there is considerable literature on B. subtilis. For our purpose 
here, since they are essentially the same organism, it is assumed that 
their occurrence in nature is identical. 

3. (U} NAUTRAL OCCURRENCE 

,. 

i>· • 
a, Bacillus subtilis is perhaps the most common of all bacteria --

naturally existing in soils around tbe world. It is easily recovered ~-
from the atmosphere, particularly under windy and dusty conditions, ~-
As a normal constituent of the atmos~~ere, it has been found)in such ~j 
widely diverse places as Antar~tica<) and far out at sea.<4 It is oc; 

a naturally occurring soil saprophyte and is found in most soils in ~ 
relatively large numbers. Because it sporulates readily, large numbers ~ 
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of spores occur in soil, even the soil is dry. , the organism 
can exist airborne in dust. Recent figures(5) indicate that in dry or 
desert soils, spores of sporeforming bacteria number from 0.6 to l.Sxl06 
(average 10) per gram of surface soil. Of these, from 2 to 13 percent 
(average 9,6 percent) may be spores of Bacillus subtLlis. The spores 
in the surface of dry agricultural soils can ~ ~ea-into the air with 
dust particles. Thus, any expos~e to a dust storm by man constitutes 
an exposure to aerosolized Bacillus subtilis, Stallings(6) states that 
a wind of 5 mph velocity can carry approXImately 19 g of soil particles 
per cubic meter of air in size range of 1 micron diameter particles. 
Using the figures previously presented, it is possible that dust carried 
by a wind of 5 mph velocity could contain as much as 1,6xl06 spores of 
]. subtilis per cubic meter of air. WLnds of greater velocity would 
present a proportionally greater carrying capability. 

b, In a test where BG was disseminated into the atmosphere from an 
aircraft at a rate of 7.7xlolO spores per meter of line, the concentration 
of BG estimated at sampling stations 10 kilometers downwind of the 
release line was 5xl04 spores per cubic meter of air. This estimate 
is based on the number of spores collected at the sampling station, and 
an assumed cloud residence time of 5 minutes. It should be understood 
that an aerosol cloud from an instantaneous source such as an aerial 
line is of limited duration and affords short exposure time whereas a 
"natural" cloud of B. subtilis is usually derived from a sustained source 
and constitutes long exposure. It can be seen that the potential 
exposure from the disseminated aerosol of BG is no greater than the 
potential exposure to the natural aerosol. 

c. It may be safely stated that if any potential for infection 
exists from]. subtilis, it would be infinitely greater from the 
heterogenous population of a natural cloud than from the BG strain 
of!· subtilis var niger used as BG tracer since the latter has been 
extensively tested and carefully controlled, It is apparent that the 
intentional release of BG into the atmosphere would have no more effect 
than to cause a temporary increase in an already naturally occurring 
microorganism. 

4. (U) PHYSIOLOGICAL RES~ 

a, Ostrom, et al(7) performed a study in which they exposed volunteers 
to massive doses of organisms in particles of one to two microns in 
dLameter, These organisms most certainly reached the deepest and most 
vulnerable (to infection) areas of the lungs. No physiological response 
or infection was observed. Further, in extensive experiments at Fort 
Detrick, Decker, et al(S) state that inhalation by man of doses exceed-
ing one million organisms resulted in no observable effect. In DTC/DPG 
trials (and others by Fort Detrick), munitions and dissemination devices 
have been routinely filled with BG be essentially unprotected personnel. 
No infections have ever resulted. One case of hypersensitivity to 
aerosols of BG has been reported by WedumC9) in a man who had worked 
with aerosols of BG for two years. In this case the man was exposed 
for prolonged periods to spore concentrations of approximately 300,000 
spores per liter of air. To avoid this eventuality, Ft. Detrick safety 
regulatLons were designed to reduce chronic environmental contamination. 



Concentrations over prolonged periods of more than 90 spore bearing 
particles per cubic foot of air as recoverable by the slit sampler~9) 
were considered excessive, Because of its apparent harmlessness to 
man and an~mals, Wedum(9) considered BG safe for dissemination over 
inhabited areas, 

b. Regarding pathogencity i,n animals, Wedum(9) reports that guinea 
pigs were exposed to aerosols of 6,000,000 BG spores per liter of air 
for an inhaled dose of 2,204,000 spores per animal without ill effect. 
Other animals were fed concentrated suspension of BG by stomach tube. 
BG spores appeared in the feces of the animals within four hours and 
lasted for as long as 72 hours with no sign of infection. Other 
guinea pigs and rabb~ts were injected subcutaneously; intraperitoneally 
and intravenously with as many as 7.5 x Hl6 spores. "No animals died 
and all appeared well 13 days after injection." There were no 
pathologic findings attributable to BG in any of the animals at 
autopsy. On this basis, it was concluded that the Ft. Detrick strain 
of BG was non-pathogenic, 

c. A statement is made in the 4th Edition (1961) of Tapley and 
Wilson(lO) "B. subtilis --- may cause severe eye lesions, notably 
iridocyclitis and panophythalmitis (AKenfeld 1908), and which may 
occasionally invade the blood stream of a patient whose powers of 
resistance are lowered by the attack of some fatal diseases (Sweany and 
Pinner 1925)", However, no other studies have confirmed these findings. 
The Seventh Edit~on of Bergey's ~anual(2) does not recognize any pathogenic 
characteristics of B. subtilis. Certainly the strain of BG used by 
Ft. Detrick never exhibited pathogenicity. In examination of the 
origiqlf)publications of Axenfeld (1908) and Sweany & Pinner (1925), 
Wedum~ felt that the strains of B. subt~lis were ill-defined, and 
were probably not ~· subtilis. Similarly, in his evaluation of a 
report by Weinstein and Colburn (1950) of an organism similar to 
B. subtilis that killed mice in six hours when O,lcc of an 18 hour 
broth culture was injected intrapertitoneally he concluded the organism 
was probably mis-identified, The difficulties and questions involvet12) 
in the classification of !• subtilis were recognized in 1930 by Conn • 

d. Wedum(ll) felt that the non-pathogencity of the Ft. Detrick 
strain had received a severe test in January 1958 when five men 
accidently inhaled bill~ons of dry spores after an accident in a 
milling plant. An account of this e~posure is described by rk. E. R. 
Bokesch, Ft. Detrick, in Appendix 1. In this accident, enormous numbers 
of spores were released into the atmosphere to wh~ch persons in the 
nearby vicinity were exposed. While no epidemiological investigations 
were made or newspaper coverage given in this accident, there was no 
reported evidence of untoward effects among persons of the community. 
It was Dr. Wedum's opinion, (and that of the author's) that the 
reaction noted by the five exposed men (Appendix 1) was a severe 
(non-specif~c reaction to inhalation of a large amount of foreign 
protein. There was no evidence of actual infection, 
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e, On the basis of available evidence it may be concluded that 
BG and B. S•lbtilis are co;npletely non-pathogenic, Authenticated 
physiological response appears to be related to hypersensitiv1ty and 
non-specific foreign protein reactions due to massive and prolonged 
exposure to BG. 

5. (S) PRECEDENTS FOR USE OF BG 

Table 1 lists test programs in which significant numbers of people 
have been exposed to aerosols of BG. It will be noted that a variety 
of tests have been conducted aboard ships and in areas ranging from 
densely populated cities to sparsely populated rural areas. In 
these trials, individuals have been exposed to many dosage gradations 
of BG. In operation "Hoby Dick"(l8), BG was recovered by samplers along 
two main highways in concentrations of 100 organisms per liter of air, 
Total recovery was 100-1000 spores which was the range of spores 
inhaled by the diverse population in the area. By contrast to experi­
mental work at Ft. Detrick and the accident reported in Appendix 1, \ 
this number was small. J::A larger total dose was received by the 
entire population of the Island of Oahu in the DTC Test BIG TOH 
(65-6)(21), In this test a total of 1000 pounds of dry BG spores 
with a plate count of 7xl010 per grams and 900 gallons of liquid BG 
with a count of 2xlol0 spores per ml were disseminated in 19 separate 
aerial line releases upwind of the island. In these releases, made 
over a three-week period, the average dose per trial that a person 
inhaled was about 85 spores. In 19 ~rials, the average total dose 

1
. 

'~as in excess of 1600 spores, There was no evidence during or after 
these trials of any untoward effect upon the populace.l In addition 
to trials shown on the table, there have been many re~ases at 
Dugway Proving Ground that may have exposed civilian populations. 
In all of these trials, covering a period of 20 years, no one single 
undesirable effects attributable to BG in any individual exposed within 
the test area has ever been reported. 

6. . <j> AUTHORITY FOR USE OF BG 

Reference 29 outlines procedures accepted for use of BG in field 
tests where civilian populations were exposed - prior to the Presidents 
change in national policy regarding Biological Warfare (25 Nov 1969). 
This procedure applied to both DTC and Fort Detrick. Briefly this 
procedure was one of releasing the agent after informing the USPHS 
Service Liaison, located at Fort Detrick, of the intended release. 
Basically, the USPHS has not required permission to use BG, but simply 
required that notification be given so that they would be "informed". 
It has been the position of USPHS representatives, including the 
Ft. Detrick USPHS Liaison Officer at the annual Deseret Test Center 
Medical Advisory Committee meetings that these releases have never 
been a threat to the health of exposed individuals. During these 
meetings, earnest consideration has been given to the subject of 
release of simulants and tracers over populated areas and the con­
clusion has been reached by these public health experts that they 
would elicit no unfavorable response. Experience of Deseret Test 
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Center releases sho~m in Table 1 bears testimony to the validity of their 
opinion. 

7, (C) CONCLUSION 

The available information overwhelmingly demonstrates the innocuousness 
of BG to man. The use of this material in the contemplated DTC test 
program will elicit no observabl~ effect in any of the exposed populations, 
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APPENDIX 1 

EXPOSURE TO BACILLUS GLOBIGII SPORES 

I 
A contract was entered into with the Sturtevant Mill Company, Boston, 

Mass. to grind 200 lbs. of dry Bacillus globigii spores. The milling was 
done in the 15" micronizer mill at a rate of 90-100 lbs per hour. The 
spores were ground to a }frill of five microns. The size of the dry spores 
before grinding was approximately 20-30 microns, MMD. The grinding oper­
ations were carried out on Tuesday 21st January 1958 at the plant in 
Boston, Mass. 

The Sturtevant Mill Company is located in the Dorchester section of 
Boston. This is a densely populated area. The plant is adjacent to 
domestic housing. Traffic, both vehicle and pedestrian, is heavy around 
the plant. There is evidence of a school nearby as children were observed 
walking to and from school. The plant is of sheet metal construction. There 
are three employees in the plant. Two of the employees were assigned 
to the grinding of the Bacillus globigii spores. The facilities for hand­
ing dry spores are crude and inadequate. This plant is equipped to handle 
materials such as sand, cement and other inorganics. The company does 
custom grinding on contract, They readily agreed to grind the spores to 

-,,. a l1MD of five microns. 

The grinding operations were started on the 21st January 1958 about 
9:00 A.M. The dried spores were fed into the grinder at a rate of 90 lbs. 
per hour. The feed pressure was 105 psig of air, The cfm required was 
330. The ground spores were collected in a bag connected directly to 
the discharge port of the grinder. There was some leakage of spores at 
the connection, The operators wore masks and their personal clothing. 
The masks were complete rubber-faced type with a filter attached to the 
nose piece. The plant superintendent,}~. Peter Hooper, and I were ob­
serving the operations at a distance of approximately 25 feet from the 

--mill. We wore no masks or respirators. The ground spores were collected 
in the bag and the 330 cfm of air was dissipated through the walls of 
the bag into the plant. All operations were carried out in the open. 
There is a 2411 exhaust fan in the roof of the plant. No other exhaust 
system in the plant. 

About 9:30 A.~l. the bag collector burst causing a dense cloud of 
Bacillus globigii spores in the plant. Mr. Hopper and I got out of the 
plant as quickly as possible. The two operators shut down the equipment 
before leaving the plant. The other operator, working on another project, 
also was caught in this cloud of spore dust. While outside the plant, I 
noticed the exhaust fan pouring out a heavy cloud of spores. This heavy 
cloud continued for several minutes. The cloud was carried away by a 
slight wind. 
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About 15 we entered the plant, All the Bacillus 

globigii spores had settled. The plant looked like it had JUSt been 
painted a light orange color. The spore dust covered everything -
rafters, piping, walls, windows, floor and equipment. 

The torn bag was removed and reflaced with a new bag. It was de­
cided to sweep up the heavy concentration of spore dust on the floor. 
This amounted to approximately 20 lbs. No measures were taken to remove 
the spore dust from the walls, windows, piping and equipment, It was 
recommended to wash the plant down after the grinding of the spores was 
completed. Operations were resumed without any further mishap. Since 
there was some leakage at the bag connection and plenty of residual 
spore dust in the plant, no doubt a considerable amount of BG spores 
were exhausted out of the plant. The grinding operations required six 
hours. 

About 9:00 P,M, of the same day (Tuesday) I became very ill. , My 
whole head ached. My stomach was upset. I could not keep anything down. 
The slightest movement induced vomiting. I would take a drink of water 
and a few minutes later this would come up. I vomited so much that I 
started to bleed. I did not have any fever or chills. I took several 
aspirin between 10:00 P,M, and 3:00 A.M. the next morning, 22nd January 
(Wednesday). The vomiting had ceased. The headache persisted and I 
felt nauseated. During the course of the day I did not eat anything. 

'~ I took more aspirins during the day. I checked with the plant by 'phone 
and learned that Mr. Peter Hooper suffered the same reactions as I did 
and was absent from work. The three operators complained of severe 
headaches but no vomiting. The operators did not report for work on 
the 22nd January. Mr. Hopper was unable to report to work for the re­
mainder of the week. The two operators reported back for work on the 
23rd January, 

I returned to Fort Detrick on the 23rd January (Thursday) by plane. 
During the course of the day I ate nothing. The nauseated feeling and 
headache persisted. Friday 24 Jan. I remained in bed. The headache 
persisted but the nauseated feeling bad disappeared. I started to eat 
regularly on this day. By Monday morning, 27th January, I was feeling 
good except for the headache. I reported to Dr. Kadull explaining what 
happened as described above. Dr. Kadull prescribed some medication. 
However, by Wednesday, 29 January, the headache still continued, At this 
time I was advised to stay out of the plant. I remained home until the 
3rd February. During this time my headache disappeared. 

UI\IC 

s/ 
ELMER R. BOKESCH 
Chief, SPP Branch 
Fort Detrick 
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U. s. NAVAL ORDNANCE TEST STATION 
CHINA LAKE. CAl...lf'ORNIA 935157 

from: Commander, U. a. Naval Ordnance Test Station 
To: Commanding General, Deseret 'l'est Center (w/o encl) 

Subj: BIG TOM/777 Test Report; forvarding of -

Encl: (1) Doc. 1/40-766 of 21l- June 6~ 

DMMC Control # 
2003154·0000005 

2003154-0000005 
IH RlPLY AEFEA TO 

4031/JNS:md 
aerial 00139 
23 July 1965 

1. The BIG TOM/m trials were conducted under the direction of the 
Deseret Teet Center, Fort Douglas, Utah, during the period of 19-30 
April 1965. Participation by this Station ws of an advisory nature 
and was concerned with the ahipbosrd system for the storage and dis­
pensing or the munition simulant. 

?. Enclosure (l) is a narrative report of this Activity's efforts and ob­
servations during these trials, and is hereby transmitted for information 
and retention. The scope of this report is primarily limited to the per­
formance of the Ghipboard installed weapon system, however, some discussion 
of related support activity is offered. Any coi!DDents made regarding teet 
results associated with the prime objectives of the BIG TOM/717 trials 
should be verified by a detailed analysis of the results of airborne and 
contaQt samples taken during tbe trials. 

3· Dollngraded to-upon removal of enclosure. 

Harold F. Metcalf 
By direotion 

Copy to: 
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l.. F.eutralizer - :BPL 

2. Simulant - BG 

a. Mmui'llcturer: International Mtneml. & Chelllical. Corp. 
Biot'em lliviaion 
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Y. SEA TRIAL NO. l. 

A • Bm !I.'CM trial. #J. lllls !!!:!~~c!.l.ll~ 
off the ee.st coast of Oahu. 

The first trial was originally 
scheduled for 19-20 Apl"'U, !llld the triCll :f'or 22-23 April. Theoe 
dates were later changed due to unfavorable mctel'Olo6f.cal conditions. 

B. Weather conditions 
put to sea at l.500W 

satlsfllcto:ry on 26 April, end USS Carbone:ro 
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INTRODUCTION 

A spt'~Ia.l st'a trial wa~ tunductl:'d 1n August 1966 as a p1ggyba<.k 
upt•ral!on to Dcst•rt't Tt•st Ccnt<•r tDTC) T .. ~t 66-13, Half Noll•. Th,, 
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in!<Jrrnation (<Jr fuwn· tcs <J! tlus s 
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2 Tu ubta1n pr••lurnna.ry <loud d!flllslun mfurrnatton v.llh nspt•< t 
to (a) count ldosag~) vt•rsu~ d"wnwn>d d>stan~"· II>! hor>zontal d!ffus1on 
angl.,, and I• l llll"lll•·d v .. rll< dl d1 flu,•un data 
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<fsl ABSTRACT (U) 

<#Sl DTC &8·71 was conducted primarily to provide the U. s. Navy 
with a basis for recommending the submarine-biological-dissemi· 
nator weapon system in the use of FX. A nonpathogenic bio-
logical, BG, was released in 10 trlals 
three ic s of 

<'fB> 
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cts> PREFACE (U) 

1. (U) SECURITY ·' 

Certain aspects of this test involve matters that have been~ 
designated by the U. S. Navy as eKtremely sensitlVe in nature. 
For this reason, it has been necessary for the Navy to limit 
the number of persons having complet~ knowledge of the current 
test aa well as the overall Project 777. Therefore, the reader 
is admQnished to take extraordinary security precautions in 
the handling of this document, limitins access to those who must 
know the contents in o~der to execute their official duties. 

CI!NERAL 

This report outlines the work accomplished during DTC Teot 
conducted in the v1cini of the Island of 

1 and 1968. 

3. (U) AUTHORITY 

4.-. 

Authority for Test 68·71 is contained in Letter CRDNCB-152, 
subj: "DTC FY-68 Test Program (U)," dtd 15 Juna 1967, to CG, 
DTC, SECRET. Authority for Top Secret Classification: Secret 
Ltr. CNO/Op•311E/CW, Ser 00317P31, 30 Oct 1968, subj: Security 
Classification Guidsnce for DTC Test 68-71 Final Report dated 
Oct 68 (U). 

is made to Captain 
L. R. Xojm, USN, Submarine Div(sion tWELVE, for his 
outstanding cooperation in this program, and to the officers 
and men of USS CARBONERO (SSJ37), the project submarine. 
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1. (S) 

~CU\SS\Htn 
C H A P 1 E R 0 ~ E 

SECrtON I 

PURPOSE (U) 

Test 68·71 was designed and conducted so that the results 
obtained with BG might serve as a basis upon "hich the u. S 
Navy could recommend use of the submartne·btological·dissemi• 
nator vea?on system for dissemtnacion of agent FX (Vene~u9lan 
equine encephalitis). 

SECl'ION II 

RESIIL!S (U) 

l 
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3. (S) 

1. f#;) 

2. (S) 

JNCLASSIFIED 
Under tne conditions of this test--whleh were considered 
comparable to operational conditions--no cont 7 
submarine's was detected. 

SBC'UON IU 

MILitARY VALUE (U) 

----HtiiN~tASSIFIED 
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- C H A P T E R T W 0 

OVER-OCE&~ DO~VIND TRAVEL (U) 

SECTION I 

BACKGROUND (U) 

1. (S) 

V\ 
2. • D-'TA BASE 

to launch a biological 

DTC 
test agency. preli!l11n­
(DTC Addendum to Teat 65-6), 

tracer (BG) trials which were 
designed to de~nstrate the feasibility of such a syate~ and, 
equally !mporcant, to determine the biologicalwcontamination 
hazard to wh~ch ehe submarine ctew would be subje~eed in 

- . ---------- --"IJNCLASSIFIEO 
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SECTION II 

OBJECUVE (U) 

!he objective of this test ~as to study over-ocean downwind 
travel of a biological aerosol materia~ when disseminated from 
a subma~ine~b1ologica1 system and to relate these data to 
agent FX casualty production. 

1 DfC 65·6, BIG TOM (U), F1nal Report, Test Addendum, Jan 1966. 
SECRET. 

0 Buhlman, E. R., DTC Test 66·13, HALF NOTE (U), Final Report, 
March 1968. SECRET. 

5 
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1. 

2. 

S2CTION III 

SCOPE (U) 

This portion of the test (Group A trials) consisted of six 
trials designed to asc•nain the downwind tuvel of a biological 
aerosol produced by the submarine-biological-disseminator we.spc•n 

SECTION IV 

!EST CONDITIONS (U) 

TEST SITE 

GRID ~Y: 

OVel'"'ocean samplins was conducted from tugs stationed at pye­
determined locations alons the downwind path of the aetosol. 

were utili~ed as target vessel! in each Group A 

3. (U) METEOROLOGICAL Ri!STRICTIONS 

These trials were conducted under a predominantly 
regime. Restrictions imposed on the trials were: 

6 

-----· --l:JNCLASSlfiE-l) 

trade-wind 
(l) transport 
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- C H A P t E R T H R E E 

ISL&~D ATTACK (U) 

- SECTIOt! I 

OBJF:C!IVE (U) 

v.. 
till To demonst~ace, in terms of FX-casualty estimates, the capa­

btlity of the submarine weapon system to carry out an effect­
ive biological attack agatnst an island compleK. 

-
l. (S) 

u. 
2 •• 

.. 
\..\ 

SECTION II 

SCOPE (U) 

In order to demonstrate the system's capability to attack an 
island area, sampling stations were established at selected 
locations on ~he northern 

aropling stations were established at 15 locations selec to 
best depict movement of the aerosol cloud across the island. 
Two Group B trials were conducted: B-l and s-2 • 

SECUON III 

TEST CONDITIONS (U) 

1. Ill' TEST SITE 

The northern half of Oahu was chosen as the test site for the 

-.. - -llMr.·r-11 Ar7"1CSS.,.,IF ..... IE'l"'r0 --·--· 

111\11 :1 Ati~l~ltU 
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2. (U) METEOROLOGICAL RESTRICTIONS 

These •rials were conducted under a trade-wind regime. Res­
trictions imposed on the trials were transport windspeeds of 
S to 20 kts, no generalited frontal activity, and no solar 
radiation. 

3. (U) BIOLOGICAL MATERIALS 

(S) 

1. (S) 

2. (S) 

BG tracer material was used in both trials. For a general 
discussion of this material, see Chapter Two (Sec. IV, para. 4). 

SECTION IV 

TEST PROCEDURES (U) 

34 _. 



\.1. 
'11.3J.'£ 12. : SA.'!?.. lNG J.OCII::ID:IIS l\J£1: ;:a.oo;F- II u.::AlS '-'-') 

: l!:na....._ l'<>L'nt t 
2 J.anil"" l'.nnt t 
3- ltahukc. l'o:UJt X 
4 llaiw!a Bay ;{ 

} Soh<tfi<i:.<l (11=t )! 

t:l."ainio.g a-rea} 
6 llel C1JJ r .a \ ;{ . lii..·n~ele-r JiEli )! • .a ~lJofi61-d )! 

(l>q. area) 
9 "o1e x.:.:.e l'<~ss X 

1j] lkinae-Kai )! 

1l Ollli~ JJLr:ield )! 

12 lm>1ualei I!'J,D X: 
13 lloikel6 IIAO X: 
14 M."'llllRa )[ 

15 f[[ck..-. M"ll X 
Pea:< l .I!Ur!>o• (E.rl ); 



C H A P T E R F 0 U R 

HARBOR ATl:ACK (U) 

- SECTION I 

OBJECTI\IE (U) 

IIIIIJ To study effects, in terms of estimated FX casualties, of a 
biological attack against a naval port facility,l 

-
1 .• 

2. (S) 

SECTION II 

BACKGROUND (U) 

Another primary criterion for evaluation of the submarine bio~ 
logical weapon system is its ability to produce an affectiva 
biological attack against a major port facility (producing at 
least 30-percent casualties). 

43 
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the line-source method of release was selected for the harbbr· 
attack trials; the cs:rl':Ett 

SECTION III 

SCOPE (U) 

The port facility attack consisted of two trials 
du:d"'" wltich tho eu!>marl.tle. d·isse~~~ 

SECTION IV 

TEST CONDITIONS (U) 

l •• TEST SITE 

Z. (U) 

These trials were conducted under a trade-wind regime. Res• 
trictions imposed on the trials were: (1) transport windspeed 
5 to ZO kts; (2) no generali•ed frontal activity; and (3) no 
soLar radiation. 

3. (U) BIOLOGICAL MATERLALS 

»G tracer material waa used in both trials. For a general 
discussion of this material, see Chapter ~o (Se~ IV, para 4). 

-- ----+tl't JNCLASSIFIEB 
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1. (S) 

v. 
2 •• 

v. 
3. • 

• 
\..1 

jilfiED 

C H A P f E R F ! V E 

CON'!A}llNATlON ltAZARll ASSESSMl!lll: (1;)1 

secrro~ r 

BACKGROUND (U) 

In order to determine the contamination hazard (to the submarine 
and crew) associated with the system's use, an elaborate eval~ 
ation program was designed. !his consisted primaxily of aerosol 
and contact (swab) sa~ples taken fro~ numerous pointe ~nside 
and outside the submarine before, during, and after aerosol 
dissemination. Procedures to avoid contamination were developed 
for chose shipboard personnel associated with the system'~ 
operation, especially critical for topside, posttrial decontwni· 
nation exer~ises. 

!he contamination hazard assessmont (CHA) program has been 
conducted in conjunction with all previous DTC tests with the 
submarine syate~ and ~any more times during special tests. 
Results demonstrated that interior ~ontamination of the sub~ 
marine is not a problem so long as ptescribed procedures for 
the system 1 s operacion and maintenance are followed . 

SECTION I! 

OBJECTIVE (U) 

- To further study contamination factors and subsequent decon­
tamination techniques associated with the system's use. 

UNCLASSIFIED 
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1. 

2, (S) 

SEcriOII III 

SCOPE (U) 

!he scope of the CRA plan was limited 
contamination hazard to personnel conducting the agent tank­
filling operation and to shipboard personnel during operation 
of the ~eapon system. In order to obtain maximum data, interior 
and exterior assessments were made before, during, and after 
system operation. 

SECTION IV 

TEST PROCEDURES (U) 

UNCLASSIFIED 
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S. (S) 

-
\II 

1 •• 

\A 
2 •• 

~lED 

SECTION V 

RESULTS (U) 

Although small amounts of contamination ~ere encountered during 
the 68·71 triale, it waa attributed to personnel error and to 
ineffectiveness of Calcium Hypo·Clorite (HTH) as a decontaminant 
of exterior aurfacas ~ith HTH was effective in concentrations of 
6,000 to 7,SOO ppm. 

Additional CHA trials in July 68 (follOYing completion of 68•71 
trials) were conducted under strict tactical conditions. &eta· 
propiolactone (BPL), used in lieu of HTH, was found to be 

UNCLASSIFIED 

Ul~l.JLAi':li':llt'ltU 



3. (S) 

4. (S) 

highly effective Ln decontaminating the cloud system. No trace 
of BPL vapor was detected within the submarine during the 
decontaminant tank-filling operation, or during the system 
decontamination phase ac~omplished while under way. 

UNCLASSIF\ED 
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Subj: Project 777 Contamination Hazards Assessment Test Report; 
submission of (U) 

Encl: (1) Project 777 Contamination Hazards Assessment (CHA) Test 
Report 

1. Enclosure {l) is submitted for integratLon with the Project 777 
Operational Test Report for the August 1966 Trials. 
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1. Purpose 

llNr.ll\~~lfiEO 

PROJECT 777 

CON'IAMINATION HAZARDS ASSESSHENT 
(Cl!A) 

TEST REPORT 

WWB:RS:cmf 
8072 
Ser 00665527 

To conduct an operational evaluation of the contamination hazards to 
the crew of the USS CARBONERO (SS-337) equipped with a biological weapon 
system. 

3. Schedule 

Tests were conducted during the period 18 August to 2 September, in an 
assigned operational area off Hawaii . 
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IV. Decontamination 

A. General 

UNCLASSIFIED 
WWB:RS:cmf 
8072 
Ser 00665527 

Decontamination was performed in the mix area, transfer area, 

(D·3) 
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- 'ilWB: RS: emf 
8072 
Ser 00665527 

topside boat area, and for che nozzle. 
same in all applications. 

The decon solution used was the 

DECON SOLUTION: 

To 10 gallons of water add 
5 ounces o£ 11TH 
Stir 
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5. Final Decon of Mix Area 

soak for 24 hours. 
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the van were allowed to 
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U.S. ARMY BIOLOGICAL lABORATORIES 
Fort Detrick, Freder1ck, Maryland 

TECHNICAL MEMORANDUM 33 

UAVY PROJECT 777 
NAVY LINE-SOURCE DISSEMINATOR (U) 

The work reported here was conducted under 
Project 4B04-14-030, "B\1 Munitions Research," 
The expenditure orders were 2067 and 2111. 

G. A. D<l!jhazer 

• 

Munitions Development Division 
DIRECTOR OF DEVELOFMENT 

Project 1C022301A062 
August 1963 
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C. • BACRGROUND 

L\ W A series of meetings and events started on 16 May 1962 l<hen Bureau 
of Ships representatives called for a preliminary discussion leading to a 
proposed biological disseminator to be placed on conventional submarines. 
The Biological Laboratories gave direct support to the Navy in providing 
criteria concerning agent dissemination, estimates of agent effectiveness, 
proposed nozzle design, and plans for nozzle evaluation, 

(U) The support work was held in abeyance between August 23 and October 
22, 19621 during a period of Naval planning. Then on October 22 1 on 
rece>pt of two nozzle beads, the Biological Laboratories proceeded with 
test and evaluation work. All test work liaS completed, but not reported, 
by the end of 1962 except for a nozzle flow test originating within the 
Biological Laboratories. During the tests requested by the Navy, an in­
consistency in nozzle liquid flow rate was noticed. Tes~for possible 
ansl<ers to this problem were conducted in January 1953, using a difference 
between gas and liquid pressures to vary the liquid flow rate. 
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Coordination Conference 1Oth, Held at Fort Douglas, 
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document must be refe~red to Commander~ 
Deseret Test tenter, Fort t:Jougla•, Utah 

114113. 

DTC 73-13 
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70-ll) ' (I405F) 
reatS- to U. S-
om H!tuiigh Altitude 
olo£tac.~i.cal Attac.k 

70-)A) .0 (IlOOA) 
ase 1tio1I, So"::'ption 
Net.ts eve Agents on 

setnd S'tion and Soil 

70-1A) .l (Tll5A) 
ase 1era· 1 ~ Vulnera­
lit)-ita,·t of Mi.lita-,:y 
st:n~ llntions 
·e:ch~has.1ology Phase) 

70-lN) 11 (Tll6N) 
ase .ner II, Vulnera­
lit} ita1 of Military 
..sta}, PLla.cions, Pcr­
nne!qutL~ and Equtpment, 
M.i9&m1:sl.ve Chemical 

tad: Ra<. (Toxic Ra~n) 

/0-?A) 14 (1410A) 
1aseEect II, Effects 

UrbspiDan A.t.mosph.ere 
1 B~d. :-JlogJ.cal 
rose )ls 

ClNCONAD 

USA 

USA 
USN 
USAF 

USA 
USN 
USMC 
ClNCLANT 

USA 
USAF 
USN 
ClNCOllAD 

To dt!:termine the potential threat to the U. S­
from high altitude offshore biological attack. 

To d~termine the effects of absorpt~on and 
adsorptton of aerosolized ne~ve agents by soil 
and vegetation and to study the scavenging 
effects of soil and vcgetat~on upon an aerosol. 

To develo~ the disseminationJ sampling and 
assessment procedures required as pretest 
technolosy for m~litary installation vulner­
ability anoly~cs. 

To d(tte.r:minc hazards as9oc:1atcd with tJ IIUlsr:ive 
chemical attack (To~!c Rain) on militaty 
installations, equipment 1 and operat1ng units 
(person~el} and co investigate the assoclated 
deconec:~:mi.nat!(ln problems. 

To determlne the effect~ of p~llutcd urban 
atmosphere on decdy of biological aerosols. 

3 

-------------.J.J 
\\·~i 

Final report was published in August 1972. 

Work !~ suspended. A status report was publishaC 
in November 1972. 

'Tes tins is in prog;ress. Five of 12 lat'ge-scale 
aerial release trials us~ng chemical simulant 
eagged uith fluorescent particles ~ere eonducterl 
using F4 aircraf~ ~nd the tMU 28/B Spr4y Tnnk. 
J)atil ore be: ing rcdl.lccd ancl t.hc Qnal.y;a h iu in 
progrt!ss. 

Pl.£:mn!ng i.:l in prORrcsSa Coordination ro.eet:f..ng.s 
have been held with EdgeYood A~senal persDnnel 
and DTC supported EdgeWDDd ATsenal in p~el1mina~y 
work at White Sands- Missile R.a.nge. 

Test~ng 1s ~n progress. taborato~y trials have 
been con1pleted. .Fteld trt..als utilizing the 
microthread/mobilc van technique were initiaced. 
however, p=oblems have been encountered 1n 
obtaining consistent biologicnl recoveries. 
Efforts are undeiVay to isolate! a11d correct the 
problem. F~cld test~ns ~s scheduled for comple­
tion by 3~d Qu~rce~ FY 73. 

4 ,i};.., I 

! 

'· 
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<abl/• e 1 •· SUIIIMTY of lll'G Test Prognm (IlL 14) (ll) (Continued) 

I est 
!Ill 

:/study 
lalber 

J40~2-30 (T400R) 
Aerffusosol Diffusion 
in Atmlllnrin,. Atmos• 
phi :a'te 

f40SJz-7o (.TII05N} 
Vu.litYJ.ner4bil!ty of 
u .. ~tal s .. CoQtal 
Ta rgets 

Cogni~ant 

1\g«ney .. 
USN 

USN 
ClliCIJill'l' 

Purpose 

To characterize aerosol d1.ffusion in a 
m.ar!ne. environme:ttt. 

TO determine the vulnerability Gf seleeted u. s. 
cosstal targets to biological attack from offshore. 

4 

l INr.l A~~lr:IFn 

Status 

Program has been deferred pending approval from 
higher headquarters. 

Program has been deferred pending approval from 
higher headquarte~a. 

' . 
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CI!Al'TER 1 

• Cf!EMICAt. '!:SST SERIES (U) 

SECTION 1 

I~'TRODUCTIO!l (U) 

A summary of all ac~ive DTC chemical tests is presented in Table 
l, the disposition of other tests is contained in Appendix 1. 

Table 1 (U), Status of Active Chemical Tests (U) 

EstitM ted 
Date nate Test Publication 

Test Test Plan Cond uc ~ed or Date of 
Program Completed Schedut~d Final Report 

68-13, Phase t Apr 67 Jut..,.ug 67 To be de~ermincd' 

68·13, Phase II Apr 67 Jun 66-Dec 70 To bP. determined' 

68-13, Phase UI Feb 68 May•Sep 68 To be determined' 

68-53, Phase I liar 69 Apr-Vee 6 9 Sep 70 

68·53, Phase II Jan 70 Aug-Sep 69 and Sep 70 

Jan-Mar 70 

69-12 Apr 69 Pendingb To be determined 

69·12 (M)' Sep 69 Oct•Nov 69 To be determined 

69-14 May 70 Pending To be determined 

70·10 Pending Jut·Sep 7l Mar72 

70-11 Pending F'i72 To be determined 

70·12 Pending F'i72 To be determined 

70-50 Pending Pending To be determined 

•Test report will be based on combined data o( D!C Tests 68·13I, 
68·13II, 68·13III, and 69•12, 

~Test initisted but not completed, Continuation il planned; 
however, teat is pending approval, 

0Mi! teorological study phase of Test 69·12, 

l 

l 

. nw~l i\ (~~~t:n=n 

1 
I 

j 
l 
i 
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Appendix II to Annex L 

Correlat~on of Code Names 

AB-1 Brucella suia (liquid) 
11M Brucella Melitensis 
BG Bacillus Suhtilis Var. Niger (Simulant) 
FX Venezuelan Equine Encephalitis (Liq.) Formerly NU-l 
JT Pasteurella Tularensis (Strain 425) (!neap) 
LS Venezuelan Equine Encephalitis Formerly NU-l 
MN Coxiella Burnetii (Liq.) Formerly OU-1 
NU Venezuelan Equine Encephalitis 
PG Staphylococcus Aureus Enterotoxin Type B Formerly UC 
PG-2 Staphylococcus Aureua Enterotoxin Type B Dry Formerly UC-2 
TD Venezuelan Equine Encephalitis (Dry) Formerly NU-2 
TT Pasteurella Tularensis Formerly UL 
TX Puccinia Graminis Tritici 
TZ Shellfishpoison 
uc Staphylococcus Aureus Exterotoxin Type ll 
UL Pasteurella Tularensis 
UI..-1 Pasteurella Tularensis (Liq,) 
UL-2 Pasteurella Tularensis (Dry) 

• XR Botulinum Toxin Type A 
zz Pasteurella Tul~rensis (Dry) Formerly UL-2 

• 
-



No./ 
N~me 
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Loca~ion of Te~t 
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Date(~) of 
Te&t 
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MARCH 1971 

fh•J do(lli'MI'lf «:OJtt.O:ml mtOIIJialiir:m nll.-cfii'I'J 1t11t 

1'\0~1 !hftAt• of tho lJ i w.lk•f'l 1he PniOAII'I~ ol 

tlllfl l~O:!'tO'IJ• \ow~. l11lt li US.C, S.u 1-'ill 
crwl f'U i'tr• l'fO"IMnrloM or tc~clom::IIT oJ 11'1 

UJI\Ittl(\ If\ d"'Y """l'll'ltJ I~ 411 vnavlftOfllfl~ ,MUOt'l 

·~ ptOhtt;tttcl by low 

HflAD<IUAitTIEitS • DISERET TEST CENTEit • l'OIT DOUGLAS, UTAH • Ull3 

GllOIP•l 
£xt:~WOEQ FROo,i AU'OMA~IC 

00\0"'IGRAOINCi A~O I)ICL.S91FlCAT!0" 

c..r.tt-~J : ... ~. ~· 

RECRADJ.!~i; ~v 
O'f>~~i: 

~.~ ... ~"'[* 

~ : \;. j't 

.otc n-166 

SPI!CJAL H•NOliNO AEOUIRFO 
NO'T ~£1..EASA,\..E 

TO FOA£1GN N•fiONAV 

t Vf ~ I ' . ,jq ....... ! ,,, "' .... •' 

t tMf'l A~~u:u:n 

l 
! 

\ 

f 



...... ~ • •. • ...... • •. • · .• ·· . ... 4· .•. ' • :. 

---------·~---------------------------

__. .. ..._ 
~ 
c~ 
{''"' ....... 

:J:.=-
N 

'l'aht~ 1 ' 

T<tst~/StUdl~.S 

0 "'.lf'MT!OTlAI.. 'l'ES'i'S" 

71-7')• Vulnerabil::.t)' ot Key 
n~~~~se Cent~~s to en attack 
(c •1d o simu~nC•) 

72-10: Lar5e area cov~rsge 
O'/el" water (b:tolog.L~al 
smul.3nt) f P~ fc:tl:!nce ~/?-E) 

69-l.L• 1-f.~ ... J J .. o.!nb 1t-'lth GB 
Simulant.. 

CC"•I!"lV.C:nt 
Ar.enc} 

CTifCO'Lo\.0 
C!rfCSAC 

!.!'SJJ 

USAF 

Puroose 

To detel1Jlint:! "'"•~tbel !'acili""~e~ 
ut!l~z~d bJ t~e Un~tea State= ~n 
energ~~c~ or v~~ttc~ ope~~t~ons 
ar~ ~~ t~c~ pr~tPCt~d ogij~~st 

both ove~ t a'"\l ~o·rP.:-=:-':. c~ e.: .. tac~. 

To d·~t.e .. "l.'ll"lC la~·ge oro;o.! CO'I~r.ug-e 
on1. effect!.ve dowr.J].!ld tla;rel 
r<''iul t.1ng fro.'ll biQlof:.lc.:l.l ~~~a'; 
r-e_P.SS"!~ ,;t s~. 

C'".r.al"J.o;:t~ ~he ope:-llt:!o"l:al e!'!'-e.zt­
i'J'Cnea.s of the !JC-l ·..te9.p~n s.yst.m 
ln s woaded en11~c~~~t, and 
:t.nve::rtlgPte the hazard cr,~o.-:ed 

wb~ll an MC-1 'tot:l.b~ (1} l"' su'b­
Jerled to in~dv~rtent r~!e&se 
dUl'"l'lS take.oi'!" and/or la~d1.ng; 
(2) suCjezted to ~ll arc~ fL~€) 
and (3) d'i "l.r;oseC 1r: .a~ord.:tnce l.l"..h 
USAF d3.<;posal pl:"o~edJ!'es, Tes'::ng 
w.ll t~ .Lil 3Cc-:::;rd::mce 11~"th :la~lGnP..l 

PalJ.cy ~rocl!dures. SUltilao~s ..,.::.~l 
he us~d ~he~ aDprop~iale. 

C'::a ':.u.c 

:r ":""t 7::!. 
?~fl. ..,.~ri 

?rQere . .'''l 

A.pproJ'~;~o.oi 

C'B'I"~OVP.,. ~I~ 

nn 

?:-opOS';!.! 
Lo:a .. ::.t.n 

J.'. ::>';!a. 
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Tab 1 ,, 1 ' Cone iil"U~il 

Tcsts/St:udifHil 

70-11• Vnlnerabi lity of 
S~lected Nav~l lnstalla­
ttona to Chemical Attack; 
T-roo1> Oegra.dat1on 1\i!'!Ultin@. 
fro!!' C!letnica 1 Acts.ck _ 
{chl!•niaal s;u,;.Jlant) 

12-70· 'l1.1lne.rabillty of 
Selected US Coastal 
'I.J raets to Uffshore 
Biologtc:a 1 Att-a:c.tt. 
(biologic~l simulants) 

70-7): Secondar} Aerosol 
Ha2:! rds to Mo...:: tnt 'l'rc.ops 
(Oi~logical ~i~ulant) 

T~CllNICAL IN\'ESTICA!IONS 

70-C· ~rine Backg~ounn 
Partia~late Study (No 
agent) 

70-11• VultH~tabL! iry nf 
tS to S!otos!cal attack 
Iccm H~gn Altitudes 
{biological sim~lant) 

Cognhant 
Agency 

uSA 
(JS!l 

USN 
USA 
USAf 

CINCEVR 

uSN 

C!NCOHAO 

___ ,__, _ _,__....._, ______ ,, ___ _ 

\ 

P~rposc 

To assess the protect1on ~£forded 
personnel by s~lected na~al 
inatall~tlon 3tru~tur~s when ~ub­
jl!cted to •1 age.nL sp-ray attack; 
and t~ ~valuate the degrc~ of 
tcoop degradation as .a function 
of activity a~d m~tivaL!oo ~hen 
subjected to V agent spray attack. 

To assase. the vlllners.bility of 
s~lected Uni~ed State~ coastar 
t~rgcts to offshore bio1agi~a2 
.at.~.ack. 

To ubtai~ defensive d3ta r~Iative 
to ~econdary ae~osol h~~ard to 
per~onnet trav~Tqing a varteey of 
road surfd~es ca~tamirated by 
biological materiel. 

~o !~v~stigate natur~lly occurrtnc 
~1rborne psrtlcles i» mari~e 
atmo3phcre as they ~~y impact on 
oper4tian of biologicQl detection 
devicc.s. 

To detentr:!\le the. vtdn~r->5:bil1ty 

of the Unlted States to ~ bio­
logLcal dttack ~ith aze~t ~elease 
fro~ ~ltitud~s of 20,000 to 
50,000 fe:C:t.. 

St:atus 

A~·provccl 
Ca-rryovcy frolt 
FY 71 

Tt:st CbCJplct£;d. 
R~porc !n 
preparfltior, 

I<~ FY 7l 
Revised 
Frogesr:; 

Approved 
Carry::~vel' from. 
"FY 71 

Proposed 
Lcca:tton 

"Io be 
detcYmilled 

N{A 

l.les~:ern US 

/ 

----,----------------------~--.W--~1-
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Table 1 •• Cont1n: .. u~d 

Coenizant Prr)por:~d 

--~~~·~·~t~s~/~S~t~u~d~,~·~·---------------"Ag~o~n~cx____.--------------~Pu~>~p~o~·~·----------------------~S~t~a~t~·~>so_ __________ ~Lo~o~a~t~Lo~n 

70-7l.t I;eca:.• of Bl.ologl.cal US.U' DetelTll.Oe the effects Of urber. 
At:H osols 1n Urbbn En.Jiro'1.- l!Sfl dtitiO'if'here>s on bJo~ogicD:l Ot!:rocoJ s. 
!llont (biolog1cnl SlJnOl>ntz) C11COIIA~ 

70-10· SCAVcnSlnS o£ G enj 
,J by Vegetebon and Sotl 
(C: and V agen.ts a.nd silru­
l-!:~.nts! 

69 ... )3: Ef.feci oi' fog on 
particulate a~roso~s 
( sil!l.\l1.JJ.nt) 

CD ANALYTICAL SI'W!J::S' 

71-110: Threet 0o U.S. 
F~rces f~om G and V agents 
in Tel!1pcrate. Environment, 

71-112' Effects or Foe on 
Airborne Chf':r:rl.c-a.ls-

72-llO: Ev~1.uat1on or Riot 
Cont:rcl. Ast=nt Arhlle-l."y 
:E'ree Rocket. 

CI:fCS'l'n!KF 
C!UC'll\llf 

USA 

USA 
!JSN 

CIJWAL 
cmcr.m< 

USN 

USA 

To ~etc~ine t~e scavenging 
effect.5 o~ "'ege'\.<~.t.ion and/or 
soil ln rer.to..,~ng G ana 'I 
ae;ent vnpo1 and 'J Dero!:ol 
duling dovnwJ..ud travel. 

i'o l!etenune 'Che !nte1action 
betueen fog droplets ar.d 
particulfite Olo1.og~cB1 
aerosols, 

.Bx.fW!i!1e cff&ctlVen~s!': of G ond 
V agent.o<: in telll.pera.te envi"rorlll!ent 
against UnLte~ States ana 
fr1cndl.y troo~s in E~rope. 

A study or t'he effects of l'og on 
tlle lnti'f;l"lty, d1.i'fusion, trc.vel, 
and deposl.tJ.on of airbo111e 
c'h~micnl agents. 

Area coverage and contam~n~tio~ 
density data f"com »f99 testlng 
w1ll be related to other cs 
mwlit~oos eft~~tiveness data. 
Theee, togethe:r wlth other 
e."os.ilable data, will be used to 
extrnpolate munJtion effectiv:~ 
ness to a j~ngle environment 

In F'r 71 
RE!Vls€:1 

'Prv;rB.."'I 

t.nprove.d 
Ca l""r.YCl':ter f1"C1D 

f"{ 71 

Iov~o;t.'l.gation. 

completefl in 
FY 71. Report 
prepo.red J.n 

li"l ?2 

CO.'JVr 

nrc (+,.!':t 

cha:r.:!.ber) 

Cont.ractor 
Test 
Fao~ll.ty 



!1111·----··---....,.,----

t.t~bh l •• 

7!-ll¢, Y.a .... ..ards or 
Ope~ativoa~ ~p~a~ 

~ f:lS$10% ~ 

71-V3: SyoteOI\C Uleets of 
1'ox:::.c: P1Dsphorus £!iters 
:t.J:r Platl~S. 

71-151: 'tong-range, Post 
A~taek Xmplicat~on~ 
kaso<:'1at>.!d "W:Lth Ecolo&.Y 
and Ep~demiology or 
Potcnt~al Biological 
Actf>nts. 

Cog-uzant 
AF"~ncv 

US!tC 

8e<'rotery 
ot Atmy1 

Si.u.geon 
Ct!n~ral 

---,,.---:---- ------~---. 

F.vn hwtiOtJ of avo:l.l.ubl.r:: chem:t.~~l 
:sp1 ay m::t.S-<tlOit datA eon.-:eT"n"lng 
hazal"d to iligbt lwe and 
se~~lee/ma~nten~nce person~~ 
contnn~na41on al equ2pment and 
faciltt1e~> and aeecn~nmin~t~o~ 
t-eq,u.:::.l"<!l'r.ertt:s 

VJ'alua tion of ti::ne and etturt 
reqUired fer the deccotam1nat1on 
of stttndn"!'d eq,uip:nene nne! 
<'l.o'thins- und~r operatl.l.'l"'.al ecm­
dl.tl.aes {dhenu .. cU a~en-::s)~ 

An cxt~r.sivo ourvoy of !onocticide 
Jlt-erntu'"e tn obunn C!ttta em 
organop~osphorus ester effeet~ ln 
plfwl.~;:.. 

ld~ntit~catio~ of long ~~n6e 
e~ologtrs! nn~ ~ideni~las~~el (E&E) 
prob!~s Ca£lq~na h~otca~~ a~taek 

on J..h<: United State!. or- u.s. ~lC\tS) 
e.ralwtion of R!.?. potential of t!JO 
sPie~tPd agents in C~£ a~ean o£ 
1.nte:reat; eval'ltat~ o~ E&E potell'tl al 
of set~c~ed a~ents in OCONUS aTens 
of intt\:rest .. 

.. ').!opc:::e ~ 

too:atio•. 

.· 
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Table l • Concluded 

1:-llh · t:t ber, T~rge~:: -
Se:!:on~ll'r.J' S:ff~(.ts. 

72-112• C~iterie. for Pr.­
cusn1.tlol1 and JdtmtJ.f:tca­
tion o!' Biol.o~ical Agent 
Attack. 

l'A r.JIV-OVP.R TFSt' FROM F'i 71 

Co&!ll.:Zant. 
Agt!nc..~ 

rriCIAtr. 

cr.;co~AD 

KK-4 ¥Llliug Van USMC 

Concanltant e:l:'1eet:s or a. to.t a:et 
povJlation ass>Jcl.:u.te•l vit.b Nntl 
follo•in~ a biolonic31 att&cY; 
dl!>Senun:lt1on and ef'h•ctive:"l(."'S 
of ch~ntcsl Hg~nts 10 urb~n a-ea~. 

Develop cnt;~l'l.a that -..tl.ll pt'CNld~ 
a ca~ab1ll.t!t tD lden!.ii'y Uu~ 
occtu~re"Jc-e of !l biological attack 
il~ opposed to d nA.tu:ral outbrcdk 
of a. rl:.sease * 

'£\ln.tutlr.e .and va1.1-dat~ propos(l4 
safety rulea for the empl~yment 
of che M!\•4 l-fOD~D FLlUna Van 
under opdratton~l cond!ttons. 

'I.est plan 
in preparation 

Prop•:l"l:~ I 
LoCII";l.Ors 
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!INr,l A~SIHEO 
Pl11C&DlNI .PNl'l B!..ANK-NOT UI.MiD. 

~ DTC JOlNt OPE~IO~L tEST 71•75 (U) 

1 •• I!AT!OUALE (U) 

- lleR<>r&t Test Center hss received a requirement from 
ClNC~l tn •valuate the integ~ity of the en deCense system of the 
Combat Operations Center (COC) located in Cheyenne Mountain ne~t 
Colorado Springs, Colorado, CINCSAC2 has alae requlsted an 
evatuatlan of CB atfordec th~ ~at1•~• 
center, and lCBM 
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2 (C) ~URPOSE (U) 

To determine ~h~ther £acil1ties utilized by the United States 
ill emergency ot: wartime -ape:rat!~.>n~ are adequately ptot~c:ted agaf.nst 
both overt and covert CB attack. 

10 
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3 • • SCOP£ (U) 

3.1 • rtrC 70-D will consist o[ a t:vo·phue technical 1QV8at1• 
gatio uring FY 72 followed by an operational test phK&e in FY 73, 
if warrantod by the data from the first t~o phases. 

Phase One: Pretest Technology and Calibration, FY 72 (U) 

.. -·---- ---

Thta phase Yill involve tho development of a suitable candidate 
replacement for tracer FP, i.P., bAcnuse ot its c~dmlum content which 
moy pose a potencial hazard, A test plan for evaluation of a 
candidete ••placement has been published (Feb) and tasting will be 
conducted at Dugway Proving Ground du<ing the 4th quarter FY 71 and 
1st quarter FY 72. It will include laboratory and field technology 
~equiTad for calibraeion and standardization of the ne~ FP material. 

3.2 I Phase Two: Study of High Altitude Meteorology an~ Climat· 
ologi Review, FY 72, 

A review of meteorologlc~l and cli~atologioal studies involving 
the lowar atratosphere and troposph~re will be made by an outside 
oou~ce moat qualified in high altitude meteorology during 4th quarter 
FY 71 and Jat and 2nd quarter• FY 72 to determine the various 
meteorological phenomena which cend to bring e~tl particul•te 
material ~~leased at Che~e high altltudas dawn to tne earth's 
aurfaca. Thia etudy will define which meteorological processes 
control advection, di•peroion, vertical displace~nt and general 
trajectories o! clouds a• they relate to high altitude 
a ttacka that 

ts, a numbet" sma 
the Hndlt1go of the atudy and to detertt~lne the best 
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l.S -PhoG• 'Three· l.a.'<ge•Soat~ Deienshe &v~l\latl.on of u.s. 
Vu!nerobility, FY 73 (U) 

ph4so wtll involve the conduct of 3 to 5 operntional fteld 
fllgbt paths and ot ap(U:1t1c ""''L<uu••• 1>re,r1ouu 

of 

J2 
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Table 2 • PllO!'OSl::P D'fC JOINT TEST J\llll S:MlY PPOO!WI, 'i'l 72 ('J) 

1, C>Pl!M1':::0'1AL '!'ESl'S 

71-75 

72-::30 

Agen;z 

CIIlCOll."-D 
C!lfCSAC 

usn 

Purpose 

To d~ter.mtne vhethe~ f~cil~ti~s 
utilUt!d. by the United States ir. 
mN~·:--,!enay or wart1me opera t:~.ons a:r~ 

in ract protected ft&llntt both o~er~ 
and O:O'l~rt CD &ttack. (S~ulant) 

Tn d=te~ine ln~gP. apen cov~rage ann 
et~ et1ve Owtnr~n<l tr-twel reJ..ul '~lng 
h-orn bl.olc(p ... nl :.:.{tent t·ele!lSI!-'1 t\t 
sea {S~lant) 

Rval·late the ope::-ati<Jone.l l<lff~chve•l-tes 
of tlle J.i~>l weap-on s:1:stem 1.n e voa.1-ad 
envi.roronent at'l.d uvestig:a.t.e ~e 'na:uard 
c~a~ed ~en an Mn-l b~D: (~} is 
suus~cted to ~dverteut release during 
takellft e.nd/or landing) (2) subj~ctetl 
to Sina:U tU'rns tire; and (3) tl::..&post!d oi' 
in areordance ~th USAF disposal 
p't'O'cedu.rc:s. S;.mulants llill be usea 
"'fie•\ Appropriate. {SUnuJ..an<; ~nd To.~:J.c 
~gonl-} 

Yf 72 
Est c.,st. 

(~r.} 

75':l 

6ro 

2'o';al 
E2t Cos':; l::s .. ~J..."lla,.l!r! 1"~ 'F'r..,... .. 

(~K) (n) 

2,500 7?-7'3 ... 7L. 

72-71-?4 
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Tabl~ 2.. Continued 

?0-11 USA 
USH 

USN 
USA 

Purpose 

~ro a..:>Geo;s thr· protec-t.1.on a.ffoJ•deO 
pel·SI)nnel 'by .selecteJ na .. al lnst:allat.lon 
strtl•~tUl'as when .subj~cted to V age'l.t 
spr8'f attack; and to evaluate the de.s::--::o 
of troop de.gr~dut~on ns o tunct~on o~ 
acti-n.t.y and motivat~on lt"htm suOJecbeu to 
V aaP.nt sprAy attack. (Sllnlllant) 

To O.:lscs~ tbe wlnc:-o.bl.l ity of selPet.-=1 
United States coastal targets to 
of:' shore biologie:al 11 tt.ack. (Sll!lul.6.nt) 

TOrAI, PEQUIRED FOR A'J, J01lll: =Ts, FY 712 

2, U:C:!NICAL :Uil'ESXIGATJO!IS 

70-C 

70-D 

70-73 

usn 

CiiiCOlU\D 

USAF 
USA 
CI!TCOWI.D 
ClliCSTRIKE 
ClllCIA!l'l. 

CHICE\Jl! 

'l'o mvest.1sate na.tu:cally occurrJ.tla,: 
ilirbo.rne particles in marine atm.osp'f"_cr~ 

GI:S tbey may :llD.pae:t on operatl.on o1' 
b:1t.,lllg!C!nl detactio'I'J devirer;. (~{o ngent) 

To cieter.mine t11e vu.'\narabJ.ll ty of the 
United StaLes Lo a biolog1cal attack 
v1th aB,ent nlea.se fran al!itud~!. of 
20,000 to 50,000 fee1:;. ('7rac.er) 

neter.min~ the ef£e~ts of u~b9n 
atmo~vhcrcs on biolog1cnl oero~ols. 

{ S>li!\IJ.ant(~racer) 

To obtain dc.fcns~vc data relative to 
secondary ael"o:sol hazard to personnel 
traversing a vnriety of rend ~urf~ccz 
cont.EIDIJ.nated by biolop;iC"a~ maten.al .. 
{Simulllnt) 

"f"{ 72 
Est Cost. 

($K! 

300 

25 

J..OO 

Tote:.. 
.EsL Cost 

($Y.) 

1,)00 

900 

1,500 

1,~00 

E;;;tJl.m9. .. ~~ Til:l~ F-L~·· 

r:r~:' 

72-7? 

72-T'.·?" 

--~~ .................... w.-.~----------------.m.-_.._ __________ _.M_. .. ~--~8 



Table 2. ContLnuco 

Tltle 

70-10 

69-33 

USA 

USA 
USN 

Purpose 

To dctcnninc the scavenging effects of 
veget~tion and/o~ eotl in removing C 
and V agent vapor and V aerosol during 
downwind travel. (roxie agent) 

Tc1 determine the interaction 
b~~~en fog droplets and particulate 
biological a~rosols. 

IT 72 
Est Cost 

($K) 

290 

J 

l'O'NL RHQUil!ED FOR ALL TECI!, ~NVEST. 'FY 72 $8JJK 

3, C" AN.~LYTICAL STUDIES 

71·110 

71·!12 

72-HO 

71-115 

CINCAL 
CYNCEUR 

usn 

USA 

USMC 

E:lwmtne effec:t!venoegs of G and V 
a1~entn in temp~ute environm~nt a£:11nat 
United Stateo ood fr1~ndly troo?s in 
!:urope. 

A study of the effec.ts of fog on t1re 
integrity, dlifusLor .• tra'J'el 1 and 
Gcpoqiticn of aiybo~n~ chemi~l atentc. 

Area cove"rage and contamination dcma.ty 
rln t:a from XH9 9 t-est in!';. wi.l! be: re l.a: ted 
to other CS tnunitton.s effecti'J'ene:Js 
.dat-~1 'I1la.Sc .. togcttu:~r uith othe:r 
a•1ailable data. 'Will oe. •Jsed to extrnpo~ 
late munition effectiveness to a jungle 
c::wironment. 

E-Jalu.ation of avadable chemical spray 
~~s~!o~ data coneerning hazard to flight 
l~ne and setvice/rnaintenance oersonr~l~ 
contamination of equipment and facilities 
and decon~amination ~equLrements 

30 

34 

25 

29 

Total 
Est Cost 

($K) 

290 

42 

25 

E:Jti~ted Time Fr~~ 
(l'Y) 

il-72 

11-72 

Jl-n 

ll-72 

72 

ll-]] 

___ .., 
~-
~ 
:-.~ ,. .. -.,.-



Tnbl~ ~·- Concluded 
n 12 :i1otal 

Est Cost Est Cost Estll:)!tted 'rune Fra.YJ\.1) 

~ Ag.,noy Purpose (~lQ ($]() iFY} 

72-111 USit. Evaluation ot' twe and eftor!> requiTeo 15 20 72-73 
for the decontaminAtion of sLandard 
equi!"'lont and Qlothlng \lnder 
opercttional eondJ.tion.s (ehernical 
agents). 

71-12! Secretary An extensive survey of ~nseeticlde 24 •e. 71-72 
() t: A"nl/1, l~terat~re to obta~n data on 

£:; 
su~geon 01 ganophospb.orus este1. .. effects ln 

General p1ents. 
~ 84 ~;;-· 71-151 OOA. IdecGit.catian or lo~ rang• e~ologieol 125 72 .,!> "' ,-~ "' C:IllCONil.V ~nd ep~dem2o~agica1 ('!"Ml) p:roble!lU! ..,_ fcllowin(l bio1ogica1 attaok on the .--
t:r.;, \Jm.t.ed Stf\tes Qr iJ S. For~ea, e.valua-

f'fj tion of i&E potent~a~ of two selected 

::~~.:~ 
.agents in ocorrus areas of interel!'b. 

.,....,._,"'J 72-111• tr'lh C'oncanit:ant et'fcct.s on e. target 72-n l .. '.{ 
>~ NO!V\1) pop:ulat..iott a~sociatt:d w~th o.nd fl))la<.~tng 

~--r{ 

' ' -~ ~ a biolo~cel attaCk; dissemination and .... -··t 
er=eetiveness of c"h.emi.ca~ agent& i.n ·" 
w'ban areas. 

72-112 C'!NCOI!AD De•relo~ criteria that 'W'ill provide a ~5 72-73 
oapubility to identify t.he necurrence 
of a biologiCAl attac~ as opposed to a 
natural o\ltbrea~ of a disease. 

TOO'AL R!:Q\JIRED roll AU. ANAL, ST!Jl)IES, 'ITt ?2 $3061\ 

01/l".JIALL F'J!Ill!NI} llEQU!llED $4,3391C 

li'UJI!)Il'IG G!IIDAKCE 3,2h5K 

----------
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t\PPEN'DIX I I 

TEST fJ-.1> S'NDY 1'ERf.IS 

JOIN'!' OPEP..'\ 1'10N .• l\,L l'EST 

A deta1.led t...cst of an agcnc or weapons system, a~teusivt? 

system, ot· ccntblo.ation, l.Ul<ler f1cld coo.dltion~ aml ~nvolvlnll, 

l'~""quu etncnts. ti·ont more tl'lo..n one Sarv~ce: o::. Um .. f1.cd or Spec~fJ..ed 

Ccnm.and-t!r. f.tonnally requ~res ta1ge seal~ relcn.ne uf ageut:. or 

.Sll7lUla t;ad agent under vaJ•ious envu·onmental condttaons, ~IMJ 00 

con.dncted e. t Dugway Pro•ling Ground m at otl!~r test:. sites. 

JOTN'r TF.rHi'IICAL INVESTIGATION 

A det3iled evaluation of a jc~nl CINC/Service requ~re~nt 

tha.~ doeG. not :Lnvolve the us~ of large amo•zr1ts of live ae<=:!nts or 

'Ilunit.1ons; the 1nvestigations J..nvolved :J.re oft..:::n accompllsl,eC.. WJ..th 

silr....tlant.s. ~lonn.\lly c..«.mUuct.cL. 1<2.th1n C!. tnl.litar~- in.:tblla.tion, b'.ll... 

con fornu.m; t.o "f~-cld rcq_u~remen.ts anc. cond!.t.1ons. 

CB ANALYTICAL STUD'l 

A deta Lled consideration and 1.n-depl...n ~nalysis ot' a spec1.f1.c 

requl.l"ement in the CE area, ·oased. up .n a caret'ul evaJuation of C3 

dat~ already a\"al.lable. An l.n .. hou:se "pap!"r·• study, at:> compa-t>ci Lt. 

a fi~ld •t\\dy, 

C3 TECr!NOLOGx INVESTIGATIOll 

J\n evalunt.ion of a. sp~<'ific c~etal.l which requires more ''••'l· h 

Cf\ Anal vtical Stud:,, but belo;; tae scope of a fielcl study Nwm,,: L:)" 

<'Ot:ductad in-house between the study g1 oup anll the laborn torJ. i'l 

75 
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t.csi. ~Cha.rubCl. Includ~n au ci'torth dJ.H.:ct.ed I..OW'ill ds ~llminaltne. 

majol t.eclruca.l 'ba!•.neu:: and plol/:tding unl.quo .solul.JO!lS t..o Lcclnucal 

pl"O~lc'lllG. 
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Information to ~e obtained in Test 69-74 and from Test 70-74 

will define the influence of the urban environment on the 

biological decay of aerosol>zed materials. -- --- --- ~ -- -- --
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on teo to Agencies only, (Test and Evs;uatlon) 
1976. Otner requests tor this document ~st be referred to Commandant, 

IJS Marl~e Corps, A1TH: r-6de RD'' llashinoton llC zn~r. 
'-.,___ . . 

operational ~~~luatlan of NSshe chtlll 1ttadl agAinst L~ndlng 
clt, Trac~fd. Personnel, Model 7 tlVTP·1) ,., COIIductad to tvlluata and 

assess ~ulnerab111ty of 1 marine a.ohtbtous forco, 1n LYTP·7 ~ehlcles, when 
subjected to stlect~ fo~ of c~lcal attack. Nine trials (s.vtn trials 
plus biG rellflits) wtre conduc~ In Soptlllber and October 1973 at US ~1111)' 
Dugway Pro~ln9 Ground. The lVTP·7 containing an 11111 sui). 
Jtctad to sl~~~o~latad chflllllcal attacks :d 
wlltle ulactad t.lcttcal •Iss 



\ \Nr.\ A~~\f\EO 

S€CT!O~ I 111. INTROCUCT~C~ (U) 

1.1 ~ BACKGROUHO (U) 
-A 

1. 1.1 • Te~t ReqUJ.J:.e.!!!JlJ.. (U) 

Included in the US A~ Dugway P~ving Ground (OPG) FY74 Prog•~m 
Pl.n ..,as ~ request from the US Marine Corps (~Sl!C) to "Evaluate and 
assess the degradation and vulntrabt11ty of a nari~e ~hfbious force 
embarked in LVTP-7 a~hibious vehicles '0/len sub~ected to a G and '/ 
agent ad ria I spray attack during and fallo-"'i r;g !n aa>phibfous ass a~ 1 t." l 
T~is requirement ~as modified during a OPG-US~ planning meeting in 
Apr! I 1973, chanq I ng the 1r0rds "G and V «gen: ~era I spc-dy" to r~ad 
"primary chentica 1 thrtat. • In ligh~ tlf budget4r)' constraint; and 
further joint interpretation, t~e requirement..,~$ reduced In scope 
until the evaluati~n fnvolv3d study of~ single, manned LVTP-7 in 
several operatfor.al modes. The primary chelrtcal threat wa~ agreed 
upon as being a thickened nerve lgent delivered via a high-altitude 
mi~sile airburst ("toxic rain" concept). The test requlr~t ~as 
expandtd to Include an e>aluatlon of the vulnerability of an L~TP-7 to 
the effect• of chemical weapons employed by retall~tlng •rlendly 
forces. OPG Test 74-UIO Phase l was conducted In response to this 
modified USIIC requlre<nent. 

l.l. OESCRIPTtON OF I'ATERIEL (U) 

I.Z.I (U) ~dlr.g Vehlcl~ Trac~ed Personnel (L¥TP·7l and Cr~ (U) 

The L~TP·7 Is a full-tracked amphibian, providing a~r-prot1ct~ 
transport for landing forces, their support ~ipaent, and supplies 

-----

... ---
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(Figure 1). The vehic-le is 261/2 feet long, 1ol/l feet •Ide and 1ol/3 
feet high. It carr1es a crew of three ~nd 25 combat trocps (or 10,000 
lb) anQ weighs 5Z,OOO lb when combat-loaded. The LVTP-7 Is equ1pped 
w1Ln the MBA3 collective protection u1•1t (CPU} which the crew u~23 In 
conJunction w1th the Ml4A2 protective n~sks and XS hoods. When ap­
propriately warned, crew and passengers would ~ear clothing (ID ~R. 
~5485A, FSN 815-782·J24D through FSN 8415-782·3244} consisting of socks, 
gloves, ll~er shirt and liner tr~users, and passengers would wear the 
Ml2Al protective mask and M6A2 hood. In addition to their uniforms 
and orotecti~e gear, troops participating In tnes~ field trials wore 
a wh1te overgarment, Including hoods and booties. Th15 overgannent 
was used for chemical sampling (Figure 2). 

"" 1.2.2 • Simulants (U} 

Olmethylmethylpnosphonate (DMMP) thlckened with 2.3 percent PMMA 
of high molecular weight {• J06) dnd dyed with 0,5 percent oil red dye 
was used to simulate thickened Seman iGD}. The vistoslty of the simu· 
lant was 960 centlstokes at 250 F. Trirhloropropane (TCP) was used 
to simulate nerve agent GB, and bis-(2-ethylhexyl)nydrogen phosphite 
(615) was used to ;imulate nerve agent vx. 
1.2.3 (U} Chemical Disseminators (U) 

The sp~ay sys~em used for djssemination of thickened OMMP and 
Jatar for SIS consisted of ttoree •/4 J pneumatic atomization nozzles 
rounted In line, an agent rP.servotr and tW<J co~resse~ air· sources 
(Fiqure J). Hethods of cperat1on are de~crihed In paragr~ph 2.2. 1. 

The entire apparatus was mounted up~n the boom of a High-Ranger 
service trucx, The boom was traversed over the grid to produce a re· 
quired area coverage (Figure 4}. 

For the single trial In wnich TCP was disseminated, t~ atomizer 
nozzles connected to a single Tyson tube in a Si~ pump and a compres­
sed-air source were used. 

1.2.4 (U} ~taminant (0) 

The only aecontaminant solution tested that prov~ to be effective 
in this test was a 10 percent solution of monoethanolamine (MEA) 1n 
water, to which 0.3 percent Van ~aters and RQgers 9H9 nonlonlc sur• 
factant (also known as Triton X·lOO) was added, One or two Ml2A1 power­
driven decontamination apparatuses (PODA) were used to apply the decon• 
tamlnation solution to the LVTP-7 

10 
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The test wts 'anducted In the fall at 1913 at DPG. 
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SECTION 2 • DETAILS OF TEST (U) 

2.1 (U) TEST OBJECTIVES (U) 

a. To determine e•terlor and Interior contaplnatlon l~vels on an 
LYTP-7 exposed to a c~~tcal attack using thlrkenea s1mu1ant 

1:1. To deter:ufne ·tapor contMltnatf~~ level fn\lde a closed LVTP-7 
exposed to a si~lated GB attack, and to verify t~ effeetlventss of 
the !oiSAJ CPU 

c. To determine difficulty Involved In dtconta.lnatlng an LVTP-7 
after an attack ~ith a methacrylate-th\ckene4 ~ter1tl. 

d. To determine tile effect of illlp~lllfo11S operctlools on .n LVTP-7 
contaminated with thickened sf~laht and VX slmulant 

e. To determine the amount of contaDinatlon personnel will receive 
l!lllle 19ress fng fi'OIII 1 conto~~~rlnatN LVTP·7 In an ~mcontMtlnatot<l ,,.,. 

f. To detel'!lliM the uount of contU~1flltion an L'/TP-7 picks up 
while traversinq areas contaalr.ated with VX slnullnt and thic~ened 
GO slnJlant 

g. To determine the effects of thick~~ sl~lant on Ptlnt~ sur· 
faces of an LYTP·7 

2.2 {U) METHOOS (U) 

Z.2.1 (Ul C~lca1 Olss~natlon (U) 

Tht thr&e-nozzle spray sys~ operated lS follows: air p~ssu~ 
forced the aqent slnJlant Into 1 second atntreu, 'olllch ctfsp.Jr1td It 
out all nozzles equally. Agent·si•Jlant air pressure and frte-flcw air 
pressure -ere adjusted to product the desired dropltt sizt distribution. 
~tore than one pus of the dlss~inator o,ver the vrld ,,u required In 
1110st trials to prod11c1 tiM desired cont41111natlon density. 

For Trial 3 In ..Oich 1 .. nhe TCP vapor con-centration wu ,..qui.·· 
e<l, the dlss~lnator described In Plrlgraph 1.2.3 was utilized lnsldt 
an enclosed shelter to generate and aalntaln the required TCP vapor 
'-Qnctntratlon u-ounc:l the LYTP-7 for 90 lliftlltts. 

2.2.2 ~ Decont~lnatlon (U) 

Tile LnP-7 &lllPhlbfCNI Ythl;lt •.u contlllllnttld •lth (!'(Ill 1 to 7 
""'ril of the thf ckened CJMI, 111d various decOnt .. lntnts Wlti"W eva I u«"d. 
Decontulnants tlld l!ltllods tried Included: 
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Soap and water 
Soap and w.~ter, hot, with scru~blng 
Steam cleaning 
MEA (lO percent monoethanoldmin@ in ..ater with 0.3 percent 

Van Waters and Rogers 9N9 nontoxic surfactant (Triton XIOO)) 
MEA, h<ll 

The soap and MEA solutions were applied with ~12 PDOA's(Figure Sh 
and the •enfcle was scrubbed with stlff-brlstl& brushes ~nd b~ 
(F!gure 6). 

2.2.3 (U) Effects of ThicilenM Clt1P (l~ Painted llr:tal Surfaces of the 
LHP-7 (U) 

O..tafled observations .. re made of all ~xposurcs of p1fnted 
mer~l sorfa~es of tne LVTP·7 t~ th1c~ened OMMP. ~ring twa trials, 
the LVTP-7 was hosed down with water b!fore dissetrinat1on of the 
Sil'llllant. 

During Trials 4, 4Rl, 5 5R1, 6 and 7, the LVTP·7 entered a 
pond aeep enQugh to fr•e-fl~at the vell1cle In an effort to decantallinate 
1ts~!f by swfmlng. MTiAl decontamination untcs hOsed <1o1m the top 
of tnt vehicle t~ r.o~~nsato for the ~usence of surf In the pond (Fig­
ure 7). Dolta 11 c;S observatfQnS ...,re onade of experi-.ental results. and 
s't'!lb n~l cs ...are faken ta check for lll'tlP contatt!M.tion after th11 
sw1~1nQ ~n4uver. 

2.1.5 (U) S1mulant Plc~up by Pers~nel Egress\}'~ a Cont~lnated 
[Yf-7 onto Unconta:~~IMti<i Terrain (0 

The l~Tl'-7 vehicle ..as cantao~lnated ind then driven ta a el"n 
4re•. Troops -rlnq white ovei'<J&IW!Its egressi!d f!'OIIII the rur of 
the vehicle 1nd •era !~lately Inspected for &VIdence of cont1•lnat!on. 
Cloth HIIIPles wert u~en of all observed contafllnatlan and suspect 
01re1s such as the salts of the booties &nd ptrts of the gloves. 

2.2.5 (U) COnt&wtnotlon Pickup b~ In LVTP-7 during Traversal of 
Conta•lnated Terrain ( ) 

O!le trial e.ch w.s conducted with tlllcketled IJIIf ancl unt!ltctened 
ats. The tt\t grid wts contaal~ted with slsulant &gent and tn L~TP-7 
vehicle with ~~ extern1l simpl1ng arr1y (see Appendix AI traversed 
the cont~ln1ted 1re1 1t 10 IJIII/1, S1111Piet wre collected 1nd unyed 
to dtter~lne the 1-aunt of $IMUlant picked up by the ~thlcle. Vapor 
SUIIIltrs on the groiiM, and on toP of 1nd lnslca the vehicle, lllttsurtd 
vapor dDSI9t ltvtls for tach trill. 
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The spr.ay systEIII used for dhsellltntUon of thlde!IH llM' COI!Sisted 
ilf r.trri!B " J pneunldtic atomization nuz1les llliiWited frr hne, .m ags~ 
reserve and tw coonpressed air sources (figure 3). lJIIt d~ssem11'.atar's 
111ethod of oper~tfon is described in pirA9rapll :!.2.2. 

The entIre app-aratus liM~ -ted upon the bas ~ <1 llfgtt-Ranger 
service truck. The boon! tra~llt'sed the grid to pr'O'tlda tile l"l!qllireoi 
ar~a coverage (figure 4). 

1.2.4 (U) Decontamlna~t (U) 

The only deconta.atnant solution tested that ~ er,..._ ~~~ -..u 
a lOS solution of rnonoethano1aslne (HEA) In 1111ter to lllttcb 0.3J. Vall 
WAters and Rogers 9119 nonlonlc surfActAnt (also ~.IS Tribla X-100) 
was .deled. One M12A1 pllwer-drlven decontAIIhlltlon ~\11$ (Pil!ll) ~s 
used to apply th11 dec:ontalllln•tiDII solution t.o the SA'IS ,... tl!e CGWretl 
training weapon. 
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Cli!!MlCI\L TEST 

1. • Q.tN£:1\M. tNiQ!IMiil'10N 

a, Test Number: 6a·l4, 

b. .!!!S.kname: C«AIINEL CRAB (U). 

2, • SYSTEM USED IN TEST 

a, Asencs: cs and Ga. 

3 , • BACKGROiffill 

4, 

a, The U. S. Navy desires information on the efisctlv•n••• and 
possible dogr•••tion of offectivenese of aerosol end vapor 
cloud of agonte CS and G& when employed in for••partlculorty 
aga1net naval shore inatsllatlons. aehavlor of th••• agents, 
though studied in a number of enviranmenta, bae not been 
studied in fog. Tho accorrence In mony coeat•l areaa of a 
hlgh incidence of fog presents a possibility for ope~ational 
ut1lizat1on of these ag~nts In fos. 
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ABSTRACT 

Effective methods for chemical and biological 
decontamination of interior spaces on the USS GEORGE EASTMAN 
(YAG 39) had to be determined in order to make proper 
preparation for DTC Test Series FLOWER DRUM (U), Chemical, 
and ERRAND BOY (U), Biological, FLOWER DRUM (U) was to use 
nonpersistent chemicals only; therefore, it was decided that 
extens1ve air-wash of the ship's interior was sufficient for 
decontamination, This memorandum reveals the methods, techft 
niques, and procedures that were developed for decontamination 
of biologicals by the use of vapor-phase disinfectant, beta• 
propiolactone ion for Test Series ERRAND 
BOY (U), 
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\A 
1. • BACKGROUND 

L\ 
2 •• 

V\ 

During May 1963, representatives of Headquarters, 
Deseret Test Center (DTC), Chemical Research and Develop­
ment Laboratories (CRDL), Naval Biological Laboratorles 
(NBL), Project SHAD Technical Staff, and the U.S,S. 

GEORGE EASTMAN (YAG 39) conducted an engineering survey 
aboard the U.S.S. GEORGE EAS~N (YAG 39). The objective 
of the survey was to prepare the interior of the ship for 
chemical and biological decontamination. It was decided 
on the basis of known test requirements that reduction 
of chemlcal contamination would be accomplished by extens1ve 
airwash. The vapor-phase disinfectant, beta-propiolactone 
(~PL), was selected as the bacteriological decontaminant. 
Modiftcations of air circulation and ventilation were 
determined necessary in the interior sp~ces of the ship 
in order to provide complete dispersion of aPt. These 
modifications as recommended by the representatives of 
DTC, CRDL, NBL, SHAD, and the U.S.S. GEORGE EASTMAN(YAG 39) 
were designed, accomplished, and checked by Pearl Harbor 
Na~al Shipyard (PHNSY). Systems qualification tests were 
conducted in July and August 1963 by personnel from DTC, 
NRL, and the YAG 39, These tests were conducted both in 
port and at sea. Determinations resulting from these 
tests were reported in the DTC engineering report entitled, 
"Report on Preparations for Decontaminatiqn of the U.S.S. 

GEORGE EASTMAN (YW 39)." ; 

ln September 1963, personnel from Headquarters, DTC, 
NBL, ABL, and SHAD gathered aboard the GEORGE EASTMAN 
to attempt a demonstration of the effectiveness of ~PL as 
a disinfectant for the interior spaces of the ship. 

GENERAL 

It was decided the effort would be condt!Ct:ed 
at Buoy X-9, East Loch, Pearl Harbor, instead of at sea~ 
On 6 September, the ship got underway from PHNSY, was 
moored to Buoy X-9, and decontamination was begun in Zones 
1 and II. 

J, " PERSONNEL 

Personnel from organizations participating were as follows: 

2 
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(1) Deseret Test Center 

(a) Engineering Branch, Test Operations D.rectorate 

Mr. Dawson 

Ltjg Lehane, USN 

Mr. Newell 

(b) Chemical-Biological Division, Test Operations 
Directorate 

2d Lt Tucker, USA 

(c) Medical Liaison and Safety Office 
Mr. Mayes 
Capt. Sudduth, USN 

(d) Planning and Evaluation Directorate 

Mr, Mon is on 

(2) Naval Research Laboratories 

Dr, Rams kill 

Dr. Young 

(3) U,S, Army Biological L~boratories (Bio Labs) 

Mr. Spiner 

(4) U.S. Naval Biological Laboratories (NBL) 

Mr. Chatigny 

Mr. Lief 

(S) Project SHAD Technical Staff 

(a) Officer in Charge 

LCdr Bridge, USN • 

(b) Laboratory Division 

LCdr Beam, USN 

LCdr Devine, USN 

5 
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~ IINC:I A~BIFIED 
(c) Medical and Safety Division 

Lt Browning, USN 

Lt Dunbar, UStl 

(6) U,S,S, GEORGE EASTMAN (YAG 39) 

Officers and men assigned to the Decontamination 
Bill shown in Appendix C. 
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During the conduct of the exercise it developed, due to oper­
ational necessities, that a different schedule was actually 
carried out, The last zone was not completed until 16 September, 
On 17 September, an experimental trial was conducted in Zone 
III, which entailed the use of wet steam to the 
aeration process, 
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of patches contaminated with known numbers of microorganisms 
(77,000/patch) were set out in the zone, Their purpose was 
to check the effectiveness of the deeontamination. Swab 
samples were also taken before each trial to check the actual 
presence of BG contamination in the zones. The zone was then 
closed to all personnel and decontamination teams returned 
to the Safety Citadel and commenced dressing procedures. 

3, -DRESSING PROCEDURES 

a, Dressing wes eccompliahed in the Safety Citadel under the 
supervision of the decontamination officer and the team leader, 
two types of protective clothing, permeable and impermeable, 
were employed, Permeable clothing (cotton coveralls) was 
used by all personnel engaged in the exercise except those 
entering spaces containing high concentrations of ~PL 
vapor. Personnel who entered such spaces wore impermeable 
clothing (rubber), 

• 
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(6) C!>rt:l.fi<:stion of Safe Air 

!t was the duty of the Medical and Safety 
Officer to certtfy that air on the zone being decontaminated 

32 
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was safe. Thus, when there was no indication of ~PL (from 
samples taken) within the zone, the medical and safety officer 
declared the zone safe and it was opened to normal operations. 

33 

IINr.l A~~tFIED 
,_,zoe :Obi i2 



\ 

~ .. 
. " 

<.:> -,...., -CSI ...... 
U) 

I 
u ..... 
Cl 

~ ... 
o-
IV) 

:1"'\ 
0... 

:3 
I 

•= O'l ,...., 
CSI~ 

I JNr.l A~~IFIFn 

R~port Number· DtC 67013\G 

• .. 
DMMC Control # 
2003154·0000032 

A7:Jc- '17 3, ~t;: 
No-r Alll+tc.. one, 

e!li. 

OESERET TEST CENTER 

SEMI-ANNUAl STATUS REPORT lUI 

-CURRENT ACTIVITIES TO 15 FEBRUARY 1967 to== U")9 --M~ ............ 
~~ 
LJ.J;a'l 
Olim; 
< 
* e!!!! 

FEBRUARY 1967 

Prepared by 

Headquarters • Doseret Test Cantor • Fort Douglas, Utah • 84113 

In addallon Ia lacurlry req~o~artment' whu:h apply To 
rhh dacumtnr ond mutr be rntf, Et may bt further 
dillrlbUiffd by the hc!dtr only wllh IP'tdflt prior 
approval of tht CO, DTt. 

SPECI.A.L HANDliNG REQUIRED NOT RIUASA!L! 

TO FOREIGN NATIONALS. 

BY AUTHORITY OF CO, OTC 
Date 15 February 1967 

Thl1 doC\Imtnr (Onta.na anformohon ofrt~lng the 
nalaonal deftl\ftll of !ht U S W1lhln fl'le me:anil'lg of 

lht flplonagD tOWI, nrlt I aj us c., S~ra. 793 
and 79.4 lht tronamlu.·on or rt\lelatlon of Ill 
conltnl• In any rtt.Qnntr to a" unauthorllld p1n0n 
Is prohibited by law 

GROUP-I 
EXCLUD€0 FROM AUTOMATIC 

DOWNGRADING AND DEClASSIFICATION 

- - - - - etAS'S I!'!:"" ro·· • J.~---
Copy .3f' of 185 Copon ,{?~ 

i:i~ .. ' ~ 

DIC o7 177 
TECHNICP.L LIBRARY: 
BUILO'N:1 ~;·1 

EDGEWOOD?~~~·~ rb O .,3 'f 
TECH~C/-'.1..- 1..-t::H'IMn 1: 

UNCLASSIFIED · 
I'll til n·w~ ~~-1 

--- l..-. 
~ "~=a- s·~t(10 (2:1. 



·' 

' ,. 
' 

it ,, 
·' 

I JNr.l ASSIFIEO 

Ill 
86 

._ UNCLASSIFIED 

.... 
' ' 



2003154·0000014 

IINf'::, A~SIHEO 

Report of the Annual DTC CINCS/Services CB 

Coordination Conference (9th) held at Dugway Proving 

Ground, Utah, on 22-24 June 1971 (U) 

DESERET TEST CENTER FORT DOUGLAS UT 

JUN 1971 

Distribution limited to U.S. Gov't. agencies only; Test and 
Evaluation; Jul 71. Other requests for this document must be 
referred to Commanding General, Deseret Test Center, Fort 

Douglas, UT 84113 

Not~ce 
There has been a cl~ss~f~cation 
ctange to this document It ~s the 
responsib~l~~y of the ~ec~p~en~ to 
pro~tly remark ~t to ~nd~ca:e 
change 

ICE !123 2831! A CiQ§§££ ... 29 libh 
ctange to this document It ~s the 



i 
; , 
' ' ! 

. UNCl~SSW\EU 

REPORT OF THE NINTH ANNUAL 
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N ltuH ANNUAL ll'rC CINCS/~~:RV ICE; 
Cll COORUINATION CONFERENCo (U) 

l. (U) PURP~o. This report is a swnmary of presentations, discussions, 
and agreement• reached at the Ninth Annual D'fC CINCS/Services Cll Coordina• 
t1on Con[E"renc:c. The cunfcrence was h~ld at Dugway Provtnl{ Ground, Utah, 
22-24 June 1971. Representatives from the Services and Unified and 
Specified Col<t!Uinds (CINCS) were in atten~ance, as well as represenutbes 
from Deseret Test Center (DTC:), JoLnt Chiefs of Staff, Defense Intelli­
gence Agency, the Office of the U. S. Surgeon ~eneral, Central lnt~lll· 
gence Asency, Joint Technical Coordinating Group for Munition Effectlve­
nese, Foreign Science and Technology Center, Naval Sci~ncc and Technology 
Intelligence Center, and Department of Agriculture. A roster of 
attendees is provided in Appendix 1, the conference agenda is give~ in 
Appendi>c 2. 

2 •• PRESENTATIONS AND DISCUSSIOtiS: 

Since FY 69, th<> last y~ar In which we_) 
our operations h•~• docreaoed from •~v~n oa(art. te~t~ 
joint test conducted in r\' 71/ 
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1, Mr. Boyle, Chief, Chemical Sysee~s Division, DTC. Mr. Boyle 
reviewed the accomplishments of the FY 71 chemical test programs end 
the anticipated FY 72 and FY 73 test programs, For the FY 71 program he 
described tests involving: (l) the XM681 binary projectile; (2) 
determination of the fate of CB and vx in soil and plant•; (3) the 
XM99 CS rocket developed as an ENSURE item; and (4) the spinning di•c 
dts•eminator. Mr. Boyle reported that the XM99 rocket had a warhead 
reliability of 97.7 percent, a submunition reliability of 96.7 porcen~, 
and a slant range precision of 95.5 peccent, The araa coverage in 30 
seconds was found to £all between 3 and 4 hecta~ee per ripple. The XM99 
has aince been released for use in Southeast Asia. An ekplanation was 
given of hew the XH687 projeetile and the spinning disc disseminate 
the agent. 

For the FY 72 program, five carryover ehemical tests were visualized: 
(l) ore !esc 69·14, utilizing the MC·l bomb; (2) ore Te&t 70•10, a study 
of eorptive loeses of chemical agents in soil, and a~avenging Gffeeta 
of vegecatton on liquid aerosol clouds; (l) DTC lest 70•11, which io a 
chemical vulnerability te!t; (4) the final test of the USAF l~ivcraal 
Decontamination Syse~m; and (5) the completion of the M•SS rocket 
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demilitarization program, Th•• latter tW•> are both open air telta. 
Enviroruuental impact statements hsvo been prepared, Four chemical test 
programs were anticipated for FY 73· (1} DTC Test 68·12; (2) DTC 
Test 69·12; (3) the final phase of D'fC Test 69•14; and (4) DTC Test 
70·50. 

k. Dr, Adams, Chief, Biological Systems Division, DTC. Dr. Adams 
reviewed the accomplishment of the FY 71 biological testing program and 
the anticipated FY 72 and FY 73 test programs, For the FY 71 program, 
he described tests involving: (1) assessment of marine particulate 
background (DTC Test 7D•C); (2) studies preliminary to high altitude 
release of fluorescent particles (DTC Test 70-D); (3) determtnatton of 
the defensive aspects of the hazard posed to troops by secondary 
biological aerosols \DTC Test 70·73); and (4) work preliminary to conduct 
of DTC Test 70·74 wh!.ch involves tests of the vulnerability of U. s. 
cities to biological attack, Tests anticipated for FY 72 include a 
continuation of all FY 71 tests, the initiation and/or conduct of three 
additional tests, as follows: (1) DTC Test 71·75, which is a test of 
the vulnerability of key defense center3 in the ll. S. to biological 
attack: (2) DTC Test 72·30, ~hich will examine particulate diffusion in 
a marin3 environment o•1er lar~e areas (up to tOO miles downwind of the 
release line); and (3) DTC Test 72-70, a test of the vulnerability of 
coastal targets to biological attack. The FY 73 program will continue 
DTC Teste 70·C, 70-D, 70·74, 71·75, 72·70, and will atso include Test 
69·33, which is a teat of the effects of coastal fog on the viability 
and diffusion of biological .agents. Data derived from Test 69·33 will 
be u•ed to examine the vulnerability of coastal installation• to covert 
biological attack during a fog. In addit1on, a new test, OTC Test 73·30 

1 ;• l' •' "1 
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~111 be conducted in FY 73. thia teat will examine the effects of 
solar radiation upott btologtca! aero1oh, n wl.l! be l!n e!<tenDion of 
an earlier tut (69·32) in which m:leroorganhn:s aurvived solar r&di&tlon 
to 1 gre&ter eKtent than wea eKpocted. 
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AI'PliNPIX 3 

OESERtT TEST CENTER 

CINC A!ID SERVlCE REQUIREMENTS 

DIRECTOR, PLANS h~D ANALYSXS 
STAI!tE\' MONTUNlfAS, CAPTAIN, USll 

L~ISON ORFICERS 

MAJOR lilA M, CLICK, USA 
l.IEUTENAN'l' COLONEL RICilARD G. FRANCEY, USAF 

LilW'l'!NMI'l.' COLONEL 'El!OMAS W. NELSOII, JR., USMC 

AutOVQll 924·4237 
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FY 

70 

70 

73 

"' 68 "' 
68 

68 

69 

69 

Number 

AR-9 

AR-15 

AR-32 

AR-2 

AR-3 

AR-4 

AR-5 

AR-6 

US ARMY REQ!llREMENTS 

Reguit"cment St..st:us 

R£QUIREME~'TS SATISFIED. DELETED, OR PASSED TO O'I'HER ACENCTES 

Tactical ea•ployment of M23/'D!42/VX within !IE mine­
fields for area coverage and persistency. 

Evaluate operational relidbility of the M-23 mine 
as ef!ected by various depth~ of snow and crusted 
snDW .. 

Evol•1e optimum tac'tfcs for use of RCA in controlLing 
civil disturbances. 

R£0!/IREHBNTS BEING ADDP.ESSED 

Appraisal of chemicals for barrier operations. 

CB ala:nns in field situations. 

Evaluate persistency and secondary aerosol bazard 
of biological agents. 

Radar signature of CB items. 

Determine residual biological effects from a 
variety of env1ronments including solar radiation. 

Passed to CDC for ac~ion~ 

Deleted. 

Reqt ~.OE 'l'eferred t: o 
USA~UC f action. 

To be satisfied by Study 
73-llO. 

To be incorporated :.in Tests 
68-12, 69-12, 69-14, 7D-SC, 
71+-A, 73-10, 72-30 I< 72-70. 

!o be $atisfied by Test 
JD-73. 

To be SDC1~fied by TeSt$ 
6S-i2, 69•14, 71·7~, 74-A, 
73-10 and 72-70. 

To be satisfied bv Test 
73-30. 

. . ·- ~------- ----.: 
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FY Numbe-r 

70 AR-7 

70 AR-8 

70 AR-10 

70 AR-ll 

7D AR-l3 

w 
f ' ..., 

70 AR-14 

70 AR-16 

70 ~R-19 

70 AR-20 

70 AR-22 

ReguireJlleot: 

Assess the opeTattonal capability of Army and Air 
Force units to perform joint m1.ssion in a toxic 
environment. 

£valuate performance characteristics of available 
biological warning devices. 

De~elop data on t~e and effort ~equired to de­
contaminate. 

Evaluate operetional performance of RCA, artillery 
fire rocket in a jungle environment. 

Determine operational effectiveness and relationship 
of agent concentration and response time by parti­
chrome ana!y~esa 

Provide integrated program c~pability for ra,td, 
repetittve~ safe testing of pathogenic aero~ola. 

CharacterLte the long range E&E problesn:; an di~e.ase 
entities and host~vecto~ systems of interest for 
specific biological agents. 

O.eternrine downwind haza-rd: of ne!'Ve agtnts to estab­
lish threshold sensitivity criteria. 

Determine operational effectiveness of passive 
LOPA!R. 

Determine effectiveness of detection of VX con­
~amLnation by aerl4Z photography. 

St.acus 

To be partially satisfied 
!>y Test 7D-ll. 

To be incorporated in Tes~s 
69-33, Jo-n, 7D-74, 72-30 
and 72-70. 

To be satisfied by Study 
72-lll. 

To be sati~fied by Source 
Bo~k and Study 72-110. 

To be i~corporated i~ !est• 
69-33 and 72-30. 

To be satisf~ed by ~thod­
ology study ~urrently in 
progt"'ess. 

To be satisfied by Study 
71-151. 

To be sacisfied by Study 
7J-jll & Test GB-12. 

To- be incorporated in Test~ 
68•12, 69•14, 74-A and 73-10. 

To be satisfied by tests 
68-12 and 69-12. 

'?~ 
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F'l Number 

70 AR-24 

70 AR-25 

70 AR-26 

70 AR-27 

73 AR-31 

67 AR-1 

70 AR-17 

70 AR-lB 

70 AR-23 

Reguiremeot 

Determine detection effectiveness by radar of CB 
agent cloud:s.. 

Nonpathogenic agent to derive analog procedure for 
estimating decay of pathogens. 

Detection of biological agents from aircraft release 
by radar and optical radar (LinAR). 

Downw-ind cumulative dose hazard for personnel up t:o 
50 miles from diDsemination point - GA, GB, and VX. 

Dete~ine effectiveaess of binary lethal agent 
munitions in te~erate, wooded, tropie and arctic 
environment. Includes evaluation of adequacy of 
siun1la.nts,. 

Stockpile to target sequence for ch~ical irems. 

Evaluate effectiveness of 155mm airborne percutan­
eous to~ic aerosol (APTA) in a jungle, arctic, and 
temperate forest. 

Evaluate effectiveness of intermediate volatility 
agents (IVA) in a variety of operational conditions. 

Detection effc~tiveneos of liquid agent detec~ion 
(LAD). 

Scat:us 

To be satisfied by Testa 
69-33, 7Q-D, 71-75 & 72-70. 

To be satisfied by Scudy 
71-158. 

To be satisfied by Tests 
69-33, 71-75, & 72-70. 

To be satisfied by Study 
73-111 & Tests 66-12, 
69-12 & 69-14. 

To be satisfied by Test 
7Q-50. 

A con~inuing effort on all 
appropriate tests. 

Unsatisfied. Munitions 
unavailable. 

Unsati~fied. r;A status 
being clarified. 

Unsatisfied. ~ not yet 
d.,., eloped. 
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F'{ NUOiber 

73 AR-28 

73 AR-29 

73 AR-30 

73 AR•33 

.. ' 

Reguirement 

Evaluaee performance of multipurpose and agent 
detet:tion kit, 

Evaluate cO!llbat vehicle ch~ieal agent alarm. 

Evaluate incapacitating agent ala~. 

1\d'inet:~ent of D:A S""'!'li.ng methods and effective• 
neas evaluation. 

---~-l ~ 

Status 

To he incorporated in 
appropriate te8ts. 

To be incorpcrated in 
appropriate te~t~. 

' To be incorpotared ill l 
~ppropris~e tests. 

i 
nnsatisfied. IVA status j 

being clarified. t 
-~~-

~ ---
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NW!Iber 

68 

68 

73 EtJ-13 

73 EU-16 

73 

73 EtJ-18 

EtJ-19 

68 

69 
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CINCEUR !lEQ!liREMENTS 

Requirement: Statu;; 

REWIREMEN'!'S SATISFIED. DELE'IED. OR PASSJ!D TO ar!!ER AGENC:IES 

Chemical veapon target selection. 

Defense against GA and GD. 

Hazard associated with ret:aining Central Foundry 
GB•filled l5Som projeet~e. 

Effectiveness of M3 1.mp1:eanated dathing in stock. 

Feasibility of binary land mines. 

Feasibility of current stocks of MSS rockets. 

CapabUity of the Services to deliver to><ie 
chemical munition• to lruCOM. 

REOOIREHENTS BEING AD!lllllSSED 

llJ and LJ vs aircraft delivered CB weapons, 

M3 and H5 with CS2, 

Requirement referre<l to 
ACS¥01!. for aet:ion. 

Requirement: referred to 
USACDC for action. 

l!.equirement referred to 
A!!C Safet:y Board. 

Requirement referte<l t:o 
NATICK for action. 

Requirement refen:ed to 
USACDC for action., 

l!.equirement referred to 
USACDC for action. 

Requi.r"""'nl: :rden:ed to 
ACSFOR for action. 

Requir....,nt to be sat:is­
fied by study. 

To be satisfied by current 
development test: and Sebree 
Book, 

. ------- __ ......; 
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FY Number 

G9 EU·6 

72 EU-8 

72 EU-9 

72 EU-10 

72 EU-ll 

72 EU-12 
w 
' ~ 

73 EU-14 

: . 

c· ,_ ,_ 

73 EU-15 

. ' . . .• - -·-- . -··~--~ .. - • ......,~ .... ""'-:' ...... "!-"''IIJIIlZII!fl.q!!~~ 
. :~1 

. "" 
•:.--·~->"'• -r.r.-. ·-·· ··--··-'-····-

Reguireu:eat 

155/3" with GB/VX Temperate environment. 

Operational effectiveness of new chemi<:al in• 
capacitating agents. 

Operational effectiveness of n~ binary Yeapons. 

Operational effectLveness of defolLant agents. 

Operational effact1veness of GD via ~pray and 
shells. 

ToxLcS fur barrier operations. 

Determine the feasib1lity of using the H-8 
Chemical Ala~ remot~d to a centr~l lo~ation 
to monitor tcxi~ munition etora.ge igloos. 

Stockpile-to-target sequence for binary weapons 
systems. 

Stat:us 

To be satisfied by ST 71-110 
and data from Test 65-12 & 
6c-l. 

To be sat1sfied by Test 
7Ci-50. 

To be satisfied by Test 
73-10. 

To be satisfied by ST 71-116 
and Source Book. · 

To be satisfied b)' Test 
69-12. 

To be sat1.s£~ed b~ crt, CTZ" 
& Source Book & Study 75-llO 

To he sotisfied by ST 72-117 

To be saLisficd by rest 
73-10. 
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70/73 

70/73 

73 

70/73 

70/73 

70/71 

70/73 

73 

Number 

AL-2 

AL-9 

AL-3 

AL-l 

AL-4 

AL-7 

AL-8 

CINCAL RRQ!JIIIEME!ITS 

Requirement St.atus 

REQUIREMENTS SAT1SI1IED, D~'LE'l:ED OR PASSED TO OTl!ER AGENCIES 

M2J and pop-.up mines in snow. 

M8 alarm in Arctic, 

Extend casualty tables to -zo"F. 

BLU 19/33 in soft snow. 

REQUIR!!l!ENTS BEING ADDRESSED 

GB Spray in Arctic. 

G8/VX effects in low temperatures. 

Binary effectiveness in Alaska. 

GA and GD against US in Arcti~. 

Pas•ed to USACDC for action. 

Satisfied by Test 63-3, 

Passed to USACDC for action. 

Satisfied by Test o~-11, 

To be satisfied by Tests 
68-lZ & 69-lZ & ~y Stu~i~' 
71-110 & 71-120. 

To he satisfLed by Test 
(>9-l:Z. 

To be satisf1ed by Test 
73•10 & Study 71-121. 

To be satisfied by Test 
69-lZ, 

. j. 
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FY Number 

70/71 ST-3 

73 ST-5 

,. .. 
-- 70/71 ST-l --

'1...-~ :;, 
70/71/73 ST-~ 

·~ 
..., 
' "' 70 ST-4 

' -· 

;;»til 

CINCSTRIKE REOOIREMENTS 

Requirement Status 

'~-#~~¥_, 
.- ~- :::.-:~ 

- _:-'!.; . ' 
' 

REQUIREMENTS SATISFIED, DELErED, OR PASSED TO CJrl!ER AGPliCIES 

CBU 30 in Tropics, 

E8/35mm Cartridge effect in Tropics, 

REQIJIREMENTS BEING ADDRESSED 

M3 and M5 in Tropics. 

CBU 16 with best incapacitat~ng 3gent. 

C-130/A A45Y .. l with defoliants effectiveness,. 

Satisfied by info~tion 
available in Source Book. 

Satisfied by Test 66-10, 

To be satisfied by develoF­
ment test & Soorce Book, 

Unsu~i5£~ed. No agenc 
,mTailable • 

Tu be satisfied by Source 
Soak & Study 71-116. 

-- --·--·-·---__; 



- ------------ ... 

FY. Number 

co-1 

C0-2 

co-3 

C0-4 

co-s 

C0-6 
w . .... N/A 0 

I • 

CINCONAD REQUI~ffiNTS 

Requirement 

Establ>sn feasibility of high altitude release of 
biolog~cal agents. 

Evaluate E&E trends as attack indicators. 

Detc~ine effect of unknown dise~scs in GONAD 
facilities. 

Estimate probable post-attack effects resulting 
from large seale attaek w~th biolo~ical agents. 

Evaluate detection of biological attack using L!DAR/ 
RADAR. 

Establish effectiveness of CONAD p~otective systems. 

Artang~ for release af elassified defense informatLon 
to C~nada. 

·) 

Status 

DTC Test 70-D. 

DTC Study 571-151. 

DTC Study 572-112. 

DTC Study S72-ll2. 

Cancelled. 

--
DTC Test 71-75. 

- ,- .... 
J r~ 

. ' 



.... • 41 

FY !lomber 

69 AF-1 

73 AF-2 

73 AF-3 

, ... '">J'.-' 

:~ ·• ~ 
~ ....... _ n AF-4 

n AF·S 

'-' • ..... .... 

•• ttL ,, #4¥)4 w • J l \PI 

AIR l'OOCE llEQUI!UlM£NTS 

Dete~ine opnl effecttveness of MC·l Bomb in a 
temporQte forusted environment~ 

Determine opnl effectiveness of CBU·l&. 

Determine area coverage and predictable pattern 
density of TMU-28 ~t~ MLU-40 cutter. 

Validate procedures for emergency de•truetian or 
neutralization of MC-1 and TMU-2B ~aapons ~thdu~ 
creating downvin~ hazard. 

Determine ability of a tactical operating base 
to survive and eonduet operations in a toxic 
•nvironmert. 

:.UAXJ 4 

St:atus 

DTC 69-14 

Consider delay ro subse­
quent FY effort. 

Ineorpor&red into DTC 70-11. 

Plnnnit1g stage. 

nanning stage. 
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FY Number 

70-11 NA-l 

'o 

70-71 NA-2 
' 

<.> 70-71 Nf.-3 
I 
~ 

'-' 

70-71 NA-4 

72 NA-5 

70-71-72 NA-6 

US NAV'l REQlJlRl!I!EilrS 

Requirement 

REQmRl!HENTS BEING ADDRESSED 

Vulnerability of ns~al shore faeilities to biological 
and chemical attack in tropical and cold weather 
en'li:romnents. 

CW agents released in sea fog. 

Large area coverage test using BW agents or 
simulants .. 

Determine the behavior of agents clouds from a 
~hemical continuous line source released into 
the atmosphere at the air/sea :t.nterfnce .. 

Test information on BW/CW decay and residual hazard. 

Meteorological studies in the Marine environment .. 

·-~ "T -~~-.~a ll!k#lllll#l!lt!'l1 

Status 

Bio/tropic satisfied by 
ore 68-71. ChEm aspect 
to be addresaed in ore 
70-11. B~ to be addressed 
ln DTC 69-33 aod DTC 72-
70. Cold Yeather bio 
addressed by ST.ll-154 to 
be publi~hed 1st Qrr 72. 

ST 71-112 to be published 
tst Qt:r 72. 

ore 72-30 applies. 

ST 71-112 to be published 
lst Qtr 72. 

Considered large kn~ledge 
gap. UTC 70-73 addresses 
bio final report due 2nd 
Qtr 72. DTC 70-74, DTC 
70-D and CTl and cr2 applies. 

Literature search Tevealed 
~nsufficient data to de~elop 
a ~odel. DTC 69-33, 72-30 
and 72-70 arply. 

·--..... - ..... _,.._-:,.,._,_. __ ~----
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FY NUI!lber 

70-71-72 NA-9 

72 NA-10 

73-74 NA-11 

... 73-74 
• 

NA•l2 
,... ... 

73-74 l:U\.-13 

73-74 NA-14 

.. ·-···- ... __ ...... ,. ~ --- ··~· 

Requirement 

Determine characceristics of nocturnal, long­
range {100 n. miles), low-level, over-ocean 
transport and diffusion of a bio-agent simulant. 

Evaluate the hazards involved in various 
accidents Yhich might occur in the handling 
of BC agents and agent munitions throughout 
the logistic cycle, including disposal. 

To assess the marine and land/sea interface 
environments for phosphorescent and 
fluorescent ~ission spectra of resident 
flora and fauna. 

To assess the contamination resulting from 
reLease of a CW agent in one or more 
compartments on a ship. 

Shipboard Evaluation of HYFED Phosphorus 
Oetector and HYPED Multi-Agent Detector 
Systems. 

To e"nluate the capability af an Advanced 
Deve lopmenl: J.todel of the FEST (Fluorescent 
Enzyme Staining Technique) detector, BMA 
(Bio Multi-Channel Analyzer), and L!OAR 
(Lase~-Rada~ Det~ctors} to discriminate 
and quantify bacterial and/or fungal popula­
~ions (vegetat~ve, spore, and fragmented 
fones) under shipboard conditions in various 
marine background incerfc~ant enviro~nt~. 

Status 

DTC 72-30 applies. 

Will be included in 68-12. 
m:c 69-14 will provide some 
info frO!IL MC-1 bomb. Results 
of these two tests will be 
analyzed and a DTC study vill 
be initiated. 

DTC 70-C applies. 

Will be partially satisfied 
by ST 71-lll scheduled for 
1st Qtr 72. 

PY73 developmental test shown 
in Change 11, DTC FY73 Plan 
p. 86. DTC 74-A applies. 

FY-73 developmental test sho.n 
in Chang,e: 41. liTC FY73 l'la.n 
p. 87. Evaluation possible 
in eTC 69-33, DTC 70-c, ore 
72-30 and DTC 72-70. 
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..,. -· .. . - -------------

f!___.----~N=umb~e~.r ______________________ ~R~e~gu~ir~e~m~en~t------------------------------~St~a~t~u~s--______ __ 

73-74 NA-15 Shipboard evaluacio~ of ~rmy M-8 detector 
system as ada~ted to £ulfill Navy's reqoire­
ments fo-r paint soorce CW' agent detection. 
System to b~ evaluated consists of decector 
unie, alarm unit, auitable ?OWer supplies, 

73-74 NA-16 

13-14 NA-11 

10-n-n NA-1 

70-ll-1'2. t~-8 

/l-74 NA-18 

71-74 NA-19 

and RFI shielding case. 

Shipboard evaluation of passive LOPAIR and 
S'l'RADAN. 

Operational evsluatio::. of tbe ASII/SLAS!! 
~y:stem for BC decontamination of pet:SOnnel, 
vehieles) weapons, electronic,, roads, 
buildings, dock$, obips, shiploading 
structures and equiP!l'lent .. 

Medi~al aspects of test program. 

Defensive deviees and}or techniques: e~g .• 
de~ectors, decontamination means. 

Oparational e•al<.<atior. of BC individual 
protection ~qui~nt. 

Evaluate RIGEY!: Weapon• System. 

FY73 Development test shown 1D 
Change fl, DTC FY73 Plan p.88. 
utC 74-A applies. 

FY73 Develo~~t test shown in 
Change #1, DTC FY73 Plan p.88. 
nrc 74-A applies. 

c~n be tn~orporated tn DTC 
70-11 end DTC 72-70. 

(!uru;i.dered an open ended 
requirement on all rests. 

Develo~tal test~ng applies~ 

Opeu ended requir"""'llt. 

CPnsidered a s~rvice action for 
which ore will provide atmospher~ 
in appropriate tests. Three e1-
perl.mental suiu worn tu DTC 71-
14 (Hoy 71) in non-tor.ie at~sphere 
by DSMC, h1fL Dahlgren, DTC 99-14 
and ore 72-70 can be used. 

Dormant, a~iting USN developmenl 
of !ltGEYE • 

. ~ ~ '~ - . 
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Number 

73 : ~-1 

72 MC-2 

71 MC-3 

IJSMC REQU!REIIENTS 

Requi rem en t 

R£QlfiiU:."MENTS BEING ADDRESSED 

£v4lu~te the Marine Corps standard operating 
procedures for the M-4 Mod-O Filling Van/ 
Aero 14/B Spray Tank stockpile to target 
sequence usittg agents GB and vx. 

Operetional evaluation of the MK4 Filling 
Van with Aero 14B sprDy tank. 

E~aluate and validate Marine Corps proposed 
safety rul~s for the employment of che MK4-
NOD-O F!.lling Van/Aero 14/B Spray Tank by 
the Marine Wing we~pons Unit under operational 
conditions. 

Status 

To be incorporated in DTC 
68-12. 

To be incorpor~ted in OTC 
69-12. ST 71-115 partially 
applicable; scheduled for 
completion 2nd Qtr 72. 

Run May 71 with GA. To be coa­
:i~ued in Feb ?2 ~ith GB. 
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F'l Number 

69 PA-3 

70-72 PA-S 

-r=-=-
•"=.. -e -
< .... _ ,. 
,. 

7l PA-7 

73 PA·ll 

PA-13 

CINCPAC REQUIREMENTS 

ReqtJ.Lrement 

REQUILIEMENTS BEING ADDRESSED 

Det~rm!ne the requirements of anti-personnel (anti­
~nfiltration) barriers fo~ a variety of types of 
terrain, and climatic conditions. 

Info on predicted coverage and effectiveness of 
one incapacitating chemical and one riot control 
agent when used to detert retard, disrupt, and 
disorganize a CHICOM amphibious landing force on 
the beaches, or approach to the beaches, to Taiwan. 

Curtent estimates of down'-lind distance of C& vapor 
hazard in FM 3-lOB appear excessive and yould 
restrict friendly use of GB weapons to those limited 
occasions when favorable ~nd condirions prevai1. 
An opcratiQnal test is ~cquired to determine accurate 
GB vapor and VX downwind hazard distances from 
friendly fires. 

DevelCip and test emergency destruction or 
neutralization procedures for the ~!C-l gas bomb, 

Provide test results of Binary-G weapons as 
c011tpleted. 

Status 

ST 13-110 applies~ ~q~ 

should also be passed to 
Army CDC. 

General RCA info avail~~1~ 
ir. DTC CS Soorce Book. No 
incap available. ST 71-
111 to be published Ist 
Qtr 72. 

ST 73-111 due out YY73. 
Need test data prio~ to 
study; e.g •• DTC 69-12. 

nrc 69-14 applies; three 
phases; Phase r vith simu­
lant commences Jun 71_ 

DTC 73-10 applies. Info 
of Anay developmental test 
of 155.., t'l687 bina<y roon<l 
"Will be prl.lvidcd. Other 
info vill be provided as 
developed. 

_:;gq.co 
:.,:-,_..., . --·: _,,..- .:; 
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F\' Numbet:" Re!J!!iretDeat 

a!HER OllTSTAliDING REQ!!!Rl!I!I!NTS 

68 PA-l Survi~ability of flight crc~s and/or reduction 
of their efficiency due to prolonged exposure 
to chemical agents and requirements for protective 
hundltng and maintenance equLpment for Army flight 
crews and aircraft in CBR environment. 

69 PA-2 Determine the optimum incendia~ for use in 
Jungle destruction and the techniques and 
quantitative requirements for employment under 
a variety of conditions. 

70-72 PA-6 Present systems for defoliation in SEA require 
on-the-deck delivery from large, sl~ aircraft. 

.., Bro~der application·could be possible if the 

' materidl or the dispensiug system could be changed .... 
"" to permit sprayi~g from mu<h higne~ altitudes or 

permit spraying f~om high-performance aircraft. 

73 PA-12 Upon completion of development test replacement 
for the MJ toxicological suit. Replacement 
he~ng engineered by USAF. 

Status 

Results from AF-5 ~y 
be applicable. Some 
info from DTC 69-14 may 
apply. USAF tests listed 
Change tl DTC FY73 Plan, 
p.78 ~11 apply. 

No action. 

DTC/USAF develo~ntal 
test shown in Change 41, 
DTC FY73 Plan, p.94 applies. 
General defoliacio" info 
available in Source Book 
volumes. 

Avaiting replacement it~ 
and specific test para-
meters. Referred ro CSAF 
wo could not ideotif}·· 
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71-73 

70 

71-73 

71-73 

71-73 

Nwuber 

LT-12 

LT-6 

LT-9 

LT-!0 

LT-11 

CINCLAN! REQIIIll»>l!llTS 

Requirement 

SATISFIED REQUIREHE!tt 

Determine effectiveness of herbicide spray opera­
tions Yhen canducted from riverine ya~fare vater 
craft against tropical vegetation~ 

REQUIREMEIITS BEING ADDRESSED 

Yhac is penetration effectiveness of CB agents 
released by aerial delivery over tropical rain 
forest areas .. 

Situation wodels :9hould b~ constructt!d to study the 
resultant effect on personnel in various stat~s of -
readiness and the ability of individuals to perform 
their mission at the time af attack and at specified 
~ntervals thereafter. For example, in assessing ~he 
CB ~gent penetration of shipst also evaluate 
individual ability co initiate protective measures, 
conduct equipment and personnel decontamination, and 
co perform their mission. The total results will give 
t~uc vulnerabilLty. 

Operationally ev~luate various decontaminating 
mate~ials and methods ~o ascertain a true relation­
ship between each and the effect on lllen., material 
and mi~s!on. 

Operationally evaluate all current and advanced 
research and develoP=ent CB ~•rn1ng devices. 

Status 

Requireaent satisfied. 
DTC report TJ-58, dated 
Apr 70 (C) 

Bio aspects addressed by 
ST 71-152 due out 1Qtr72. 
Ho ac~ion currently plauoed 
on ehCIIical aspect. .. 

Address2d by volume X of 
DTC Source Book due cut 
lQtrn. 

Addressed by ST 72-lll 
due out late ~172. 

Info ~11 be provided as 
developed, UIC Source Bo~k 
on individual che.ical agents 
contain applicable info. A 
separate Source Book on Bio 
agent alarms will be published. 

~ -=--
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71-73 

73 

73 

69 

69 

70 

LT-13 

LT-16 

LT-17 

LT-1 

LT-2 

LT-4 

Requirement 

Determine the military value of biologic3l and 
chemical agents against shore and near shore targets 
when released as a point source {single and multiple) 
between shore and three miles off shore. 

Evaluate ability of ~phibious assaqlt ship {LPH) 
eo conduct an mmphibious assault in a toxic 
enviroment. 

DetermLne whether existing gas-tight integrity 
of amphibious shipping, including new construction, 
is adequate for operational requirements. 

OT'dER OUTSTANDIOO REQIJIREI!Eii'l'S 

Det~rmine the effectiveness of available heTbicides 
for use in bar~ier land Ddne fields overgrDWn 
primarily with grasses in a tropical environment. 
tests should determine the time cycle for 
reapplication of agents in order to ensure the grass 
is killed. 

Determine best method applying defoliants and 
herbicides ro tropical sug.ar cane fields in order 
to kill the cane in th~ shortest t~ and enhance 
subsequent burning of the fields by application of 
napalm. 

Include CINCLANT as an intecested party in tests 
of any new incapacitants. 

' - ., .J • ._ r • __ .,. ., r. •" ' -

Stat"U!i 

nrc 68-71 published Hlor 
69 applies. D!C 69-33 
and DTC 72-70 will apply. 
ST 71-154 to be published 
1Qtr72 also applies. 

ST 71-111 to be published 
1Qtr72 applies. 

Related to LT-16, ST 71-
111 applies. 

DrC Source Book on Herb~eides 

vi U partiall}· answer rqmt.l 
After publicatioo~a DTC 
study will be initiated. 

Same as LT .;fL 

llill be done automatically. 
Recommend requirement be 
vitbdrawn. 

r ---., 
·-
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70 

70-73 

72-73 

73 

73 

a 

Number 

LT-5 

LT-8 

LT-14 

LT-lS 

LT-19 

:as C!!& 51 lib !5 a a: .. 2. a.;: !12 IS Li '-. •.. . I! •• -" . 

Requirement 

What is the effe~tive downvlnd travel of surface­
released GB over water assuming fifty percent of 
original strength desired. 

Determine effectiveness of high speed low-level 
aerial d2livery of defoliants. 

Determ~ne oper~~ionally the e£fe~t1veness of 
chemical incapacitanrs and associated spray 
munitions disseminated by high performance aircraft. 

Evaluate the aYailable protective masks to determine 
individual protection afforded ir. both ~~oke and an 
NBC environment. 

Evaluate an integrated CB defensive equipment 
system to dete~ine the capability for passive 
air base defense and to evaluate tactical Air Force 
capability to operate in a toxic environment. 

StatuB 

DTC info~d rhat ansver 
must come fram testing. 
A reasonable answer could 
be predicted now. Awaiting 
clearance for open air 
release~ 

DTC/USAF PAU-8 Develop­
~ntal Test shown ia Change 
01, DTC FY73 Plan, p.94 
applies. 

Awaiting agent. 

lnfo available in published 
literature. Rec~nd either 
withdraw rqmt or amplify. 

USAF developmental tests 
of s~~eral items listed in 
Chang~ ~l, DTC FY73 Plan. 
p. 76 will apply. C~uld be 
incorporated intn DTC 68-12 
and DTC 69-14. 
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A ncv inv~stigational technique called the microthrcad 

hns been developed whlch employs rpid~r webs as a suspending support 

for aerot.olt:zed miL:roorgduhma. The &plder Wdb is opprox.1mately 

one micron ln dl;;unctcr and the microbi.a.l aerosol lJB.rtlclc becomes 

attached to the web that is strung on a little metal racket, Air 

may be draw1: over the suspe.nd~d microbe, lhua aomewhst oiwu)ating 

the Cllalditions of a fret!-floating aerosoliz.e:d microbe, Using this 

technique, captive nerosolhed cuicrobcs can be studied in 

envi.rormcnt.s where free~ floating aerosols rray be considered a hazard 

Use of tht~ ccchntquc is proposed fnr a study of the effects of' 

atr pollutant~ on bacterial aerosols, and is considered a good 

supplementar) tool for <Jtudy1ng the effects of atmospheric pollution 

The release of free micr~bial aer,Jsols into the .atmosphPr~ of the 

Ul"b.:1n environment, however, is s t 111 the best. met t-od ot .studying 

the.5e effects. 
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marinf• environment, 
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J..ppendb: J: ( S) 

NOT!:: AA • USI. MC .. USMC EU • C!NCWR 
LT • CI'NCLANT 
PA • CINCPAC 

AR-2 

AP.·S 

NA • USN. 
AP • USAF 

"'- • C!NC>\1. 
CO .. CINCONAD 

CS a tam~ ln fie.ld stt.'to.t.tons. 

Evaluate perai~tency and sccoadb~ &erasol 
h•~~~~ of b~otost~al Qgents. 

Radar signature of CB items. 

Oeterm!na.blotog~cal &ffeeta tn a variety of 
environmentu. including SQlar radiaeian. 

AR•lO De~~lop ~ata o~ time and ~Efort r~quLr~d to 
<lecontall:linac-e. 

Aa-lt Evaluat6 operattunal pe~fo~an~e ot RC4~ 
sr~ille~y free rocket !n a junate environment. 

AR.-16 Ol4rac.t~r1z:~ the long t'nnge F.&E problccas 
caneerntng specific biologicnl ngentn and 
hoat-vector uystems. 

AR•L9 Dc:tern~tne downwind haz.nrd of nerve ageoca 
to astablieh thr~~hold a~naitfvity ~~lteriu 
•nd do~~lnd cumulative dos~ hqzard for 
peraonne1 up to SO ~!les from dtssemtnation 
pof.nr: -- CA, GB .llnd VX. 

Preceding Page Blank 

Status of Jt a."\t CI~CS!Servlcet~ CB Requirement::~; (U) 

S>. • CINCSAC 
RR • ClNCIU!:D 

tnl'HDRAW 1 CAN'CELLED, 
, RPl'ERR!ro, SATISfiED 

Ok BEINC AnDR!SSED 

P~ctlally 9U~is£ied by 
Fin~l Report. T~a~ 70-
73,. Feb 1972 

Tcac 70-74, Phnce I 

R.equtrer.Jcnt; rehtt"cd 
to AMC 

TO BE AOliRESSBD 
111 IT 73 

Study 7 3-110 unCI 
Teat Jn-11, Phase 2 

Scudy 73-11.4 

Study 73-114 .and 
Teat 72.-30 

Teat 70-71,. Ph.11ae 1 

Study 73-115 

Study 73·lll 

'tO Bl!! ADDRESSED 
II! IT 74 

Test 74-030 

UNI'ULFILLED{ 
Ul!ADD!!ESSED 
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,g .. 21 bcteJ;Mroe effl!-ct!'Vttau• ofciz dlaaec:lntlton 
in opiKI:, sr••• c.ovo:rcd terrdit. a.ad Wider 
Juasle coadltioma. 

As-24 Dee•~De de~~cctoo cff~ct19ea••• nf radar 
lor Cl!o asat.t e:loudo. 

AJ .. 2S JEoap•tboaea.tc:. age11t to darlve aa.~~lo,fl 
proced'ura for dlth11.tiQ8 doRy o£ patl:!.os•n•. 

Ai·~ ~&luate patfo~occ of EUlt1purpoae •se~t 
detection k.lt.. 

AJL-30 Dlaluate 1uc.a.pa;;:1t.;:c:1Zi.8 z:g~t o~~lan. 

AJ.•3l D£tezalae cf fectiv•~eaa of bia.ny lethal 
qeot IUD.itiou ta. temperate .. wooded, 
t'('O,Pt.l:lo u.S Ot.'t".&::t:tc enviror.aact•• lucludc• 
CNaluation of •de'!WI-C)I of lli~~:~ul.~tnta, 

AJl-l:J lt~t!IU:*!~t uf IVA .eampllo!, =.r:hod" aDd 
and ~ffectiv~ncJa evaluation 

vu~ er•bili~ of nwqal •bore f•cliitic• 
to CB atuek tn t:ropi~l and cold vu.ther 
emr1zo.mDt:nta. 

11t"l'l~D£A5S 1 GUICIIU.XO .. 
RUlaDl.ED, S&'ttSfiED 
0£ l!I!IlG ADIJBESSED 

l'O liE Allll!ILSS!!II 
111 n 13 

Addressed by Source ~ole: Study 73-112 
Volu.c. 2. Pan 1. est 
and Stu~; 71w113 

Study 13-114 and 
Te.oc 72•30 

.&d:du~*~d by Stlldf' TJJl 'l'ttat 70 .. 11 1 ffl••e 2 

PaTttally .. tl•f1od by Te•t 79·1!, ~-;r-
Study 71-154, I'll••• 1 .LC:arre.il) 
{!11ol2i!.4;!.[L-----.---=--

KA--2 CB ageur:s r$lused ttl lr:& fog. Study 71~112 and T~st 
69·33, Pbne 1 

'teat 74-0~0 

leat 72-70 
(81olosial) 

'test 1't-10 
{Ef<>l~atcall 

IJU>OU'[t!Z!l/ 
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!IA-3 

m.-4 

11.1.-5 

111.·6 

I!A-1 

u.& 

!lA<-' 

!!J,.lO 

Large area C09erage teit ~•1ng htglosLCAl 
.taM"CS or aUtu:l &Itt• ~ 

Dct~r-tPt the ~tor of ag~ut cloud# fro~ 
& e~ .teal ccntl!wou• ltt~t. aout'CC rehaud 
!AU LL.t:. t&iao~tphcre aC t.Ju, &U .. •c• l:utt;td'.acu. 

~e.t ta!o~tto~ on ea deear -~d reaidual 
h.uo.rd .. 

Dcftmaivc dw;l.crca !Qld(ur technlqut»i de.­
tecto~b .~ dccoue-=t~tion ~~ .. 

~¢cratac the ChArae~~!5C1c~ oE ~o~turhal~ 
lo*r&Q,$4!1 (lOOP .. m!l~a), ~l~e1* IWCX'• 
a~ tr&G4part and ~lffua1on Qf • ~tologt~l 
•seat •l.ul«.t 

Rvaluat~ ~h• ~azcrda tovalv~d 1U v•r!~u~ 
.a(!ddcl\t.u \lhich ats;ht ocer..tr to the t-•nii!Uas 
of CB cgmr.. and. agent llkmtUo:c.:e: tln:ouF'}lCiut 
Ghe lobt•,te cycLe, in~ludtos dtopo~al. 

~11 To au•n tk• t.oiltiWt -.ui l•jtdf'!W 1nterf•ca 
e~i~ ~nt• t~c pbot~r•tcent •nd 
fl~u ...... -at -t.ttao fJU!CtU o( ted~n~ 
flora and !a~Q£. 

W't~~ CARc.stl.£0. to llE ~1!1) 'tO u .ANIRZS~ tl1IPIJU'tUJllll 
ll~UlUt!l)t SAt'IsPil"D 
<I!< llmll Allllfi!SSll!> 

_Ill I?"{ 73 15 py 74 DlWllliiJ!$-

Tc#t 72•30 (?laanlng) r ... )2-JO 

Study 11-lll Study 73-\11 

Addr~~d~4 ~ Teat 70.7l Tc:n }C .... 74, Ynase. 2 ~•r 74-0310 
Yind Report • 'tc~ 10.. et1 411ltd ctt 
74, Pbau t. C'r1 &: m 

Te•t 12~30 (flanQ1GQ) Test 72:-lO 

!U-1 

study 73-115 

'r'eot 77. .. 3tJ (Plannhg) Tco:"'~ Jl-30 

s.r.-!G 
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~12 To •••ea6 the cuQt~C4tioa re.ultJ~s from 
re:lellue. of a CW •s:~at in coe or aw~.e eo:czpa~t­
~nt& o~ • &bip~ 

U..l3 S:1'J.,Pbo.J"d ev ... luatl~;~ll 1>f BfFED fl>:~n:~lJo:rtJ~ 
Det~cto~ aad ~ ~t~t-Aeeat Detec~at Sy~~em. 

NA.-14 To eva.lu..t• the eapab1.li'Cy of ebe BKA. 
(Jlf.otogied ftlleicll&11.bel .kl.rrl)':Set') aad UDAll 
(Litter 'i.&dar Dsteetor) to d1acrtmtute .and 
quaa.t't.fy Ncterial and/or tiJ.ogal populat.:laa. 
(vagctal:iYII!.• •pot'e. and f-r .. gme.accl fom~t.) 
uodcr t.hipbo•rd canc!i:ttoos 1a var1ou3 .. rJnc 
ha:c:lqraul3.d taterler.aa.t: euvlm~b.ta. 

HA-\S Shipboard evalUCitiaa "of U., Jf.B detector 
ayot:e~a as adApted t:a fu.lfUl tlavy 1 a ;-e"P'lrc­
.eat:• for: poiat IISQUI:'CC" CU' IIS~t de.t.eetor. 

JU..-16 S'h1pbcard t!!V uatl.oa of paaa:tva LOi'AIB.. 

' KA-17 C~"cra.tlooal -ev•lu.r:toa. of rhe ASP/SJ....MJB. .yllt"em 
for CB ~econt.miuat:Lon of pft~aoo~l. vehtcla. 
vca~ona, clcc~ra~t~•. ~d5 1 bu1ldtasG 1 drcks 1 

11hiploadf.tr,e st:ruel::ures and t:qu.ipmeat:~ 

RA--18 Ope't"atlona1 ~•t•mtiDa o£ CB iodivll!uat 
proccctton ~qui~t. 

N.Jr..20 De:cend.a.c dfect:lvencn of radar •ad v!aual 
dc:cct;tQq, of du:ctca! ":rstta." type of .sctac:k. 

WI"l'EEOAWti • CAN.C2I..IJW. 
REFERRRD. SAT!S1ti2D 
OR a£IR:: A.DDRFSS!!> 

Study 11~111. ~4ses 2 
a11d 3 

test 70•C 

Test. 70-C (fiMA.) 

Adjunc:t to 
appropriate joint 
te'll:t 

TO 11& ~S!!ll 
IH P'i 16 

servtee- ~elop­
~r.al T~t: tUN!:=) 

S.rYice ~elo~ 
-D.tal h•c: 

T.cat 74-01.0 

... ... ___ ...,._.-

liA-15 

114-19 

1 
' ' ' 
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U·6 V&U~te pt::oc::cdu.re:.- f.or eae~,acn.ey deacruct!«~ 

01: 11.ft\2t.ra11.atdco ()f Me-l ~ n«t-2.J.IB ~pczur,. 

U-7 .z:,..t~t:• t.bo AJI 23 »-100 otid 1./E 23 D--2. 
.&ut.:Retf.e Cbooicat Aa-t .&.14nl See.. 

Al'-8 B .... luat.e cb.e All/ClQ .. l .uua Set,. •~• As.eet-~ 

AP-9 Evaluate dtc (:8 Dt.ll:pcMblc-~e .. 

U-10 S.fec::y evalua.t11)11 of: tho '!!ltD'-l:Sh Spr•)" ~a,;tk. 

!tC .. t Kwal»&l:c Mad.aa Corpc &UUdi:As Oj)U'&t<JtjJ. 
procedure• t"~ t" !f-4 Hcd-Q f'Ulil:lg ~/ 
•cro 14B apr-., ~ •~ock;d.\c. to tal'eet:. 
-.cque=ct taafl:l& •sene.• ce .-t n~ 

ll>l Opc••Uooad na!.ad,.. of Cb<: lii:N fUl!:>,g 
wn vi.t:h Aero l4B Cpn:y tcuk. 

!lll·l !Milu.at<> ""d wol1date *rtne Ctn:po propooe<l 
u&ey- l:"tfltt• far t.bt: emplO)Mat- of tb.e HC.-4 
'Mod-O fi11.1,;aa van/Aero ll+lJ apr.,. t:a:11'k by tim 
Hllda.e lrlll:t llealh)rl• u.J.t: ~er QP~Jatt::it:laJtl 
caa.dit;i.oo~~> .. 

1C~4 En tuat:e: JU'ld' •••111111 the de&radad.OQ AN 
wb~~~>:t-.bS.l.tty of a 'fll6'd:n& .-pbi.b~a f~ 
c:fllibaS"lt.d tt:l L?.EP..7 ~l.biOWI Wlbtclc• '>lbt:ct 
•ubjated to a G omd V •5"'¢ aerial •pray 
atDtck <lurl.-s12 ;rl1d follatlntJ an ~Uau:• 
aaqu:tt~ 
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Blroi1TR!VJ'HT BJONG. ADDReSSED 

... J£-5 Evaluat:• •nd ·u•e•• t.h11. ioteprlt;y of chc Aero Tea~ 74-116 
L 4B ch~tcal spray t•n~ uad•~ operati~l 
coa.d"tt:f.onJS uato.g agcnt:s CB .ED.d v:l,. and 
•taudard decoa~nanta. 

K:-6 Ev.a.luatc aD.d a~~:sese- tbe CCIIJ.cad~ti.OQ. 'ba.zcrds T.eat: 74 ... 0!3 
l:o tbe A4 11J1d A.6 at.rcraft. by agents GB .nd. VX 
uben dlus:tn&ted fro. tbe An·o 145 c:ha1.eal 
spray tank at all permdaa!ble we.~ atatioa». 

..::- 7 :!val:uat'e a».d •••e•a the baz:a1:d11 &lld dctctlld.ne Teac 74-11~ 
the. tMld..at-. safe: tt.e that en Aero t4B spny ' __ .,._ 
tank can rea.tn vi.th 3-S gal.la::ao reaf.dual GB 

·" or 'IX vf.t:hot.l:t: daaasing the tank ol:' 'NI..u.rdtng 
~-.- .~-: .... per•aa.n.ol prior t:o oreraLI.ao.al "J:DCycliDS O'J: 0 

) ... decont.a..t.u.atlc:m.. r ...... "'. 
!C-8 £"val~te aa.d •••eov t.bc. feasibility of tbe 'l'e•t 74 .. "011 ;.• .~ :~ 

Ja:-4 •ustlt.x-y f1.1lins •Y•t:ea t~bcn wu:d to _, 
Cr•~efar VX and HD, ~~d dct:e~e t:be 

.. , posaible bazarda ~•ulcidg f~om v•por 
tt-realJu:;-e,. 

K !C-9 E.va.Luat.e aD.d •IIBC$8 the Hl21Ll c.a~b111ty to Teat: 71-1-4 
dec.DC.b:sl:i.na.t.e. t.he M!:-4 cbead.eal filling 
van and •dJacent: area£ vben -=ODtmai~~a.ted 
with GB and VJ:~ 

II< IIC-10 Evaluate and asaeB~ the cfegra:!.at1oo. of the re:a:t 74-DlO 
llarlne Wiut, Wt:!ap.one; Unit *tid t.b.c Bw:lear 
Ordnance Pla.t.oon. in the perforr:M.Cee of thl!ir 
•L•11l011s f.D: a t.o-rlc f'-Ovtromu:nt. 

AI AL·l G8 •pray in Arctic. Atrl 

AI AL-4 CBJVX eff£C[8 in low temp~:rw.tures _ Partially &kttsfied by AL-4 
Tell~ 69·12 
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llEl'l<l!llm. SA.1:XS1'IEJ) Oil. 

~ Bl!:lliG Alllllll!SSJ!I> 

GA .ad CD ~u•t: US in .&.c-~~:.tlc. Pcr~:t...Uy .utt11ft·M by 
Talit 69-12 

Fc.u1b111ty of hifth altitlJdc rdea•e of T~n 70-tt. Ph.ue 2 
biol.Qiieal lll!tmta. 

E uut !! C¥''fth:Sa •.J attack 14dic:.aUon~ Uqui:-~t; ref'H:'h:d to 
AltC 

!!ffeet of Wlbowu dh~.uc:a 411 <XIl4tJ Uctllt'Lea.. litf!!'qoJ.re::vut :refJttted to 
~ 

J!:•tflMt;.t,,ce, af ~h1• posU.t:tac:k. ef£fl'Gte ICclab:b:tcd w.t t:h ro-J 
re•ulting fra- lar&e 6C&lc bto ag~t •ttaet 
aQ u .. s. 

E£fect:11f'CI:Ntaa of OCiil!l) prote.c:Uve IJ~ee.. Study 71-L~. l'hau: t~ 
Aus 1911 

Chetdcal 'tea~ c.a:rget: 11&1cct1on:. ~ui:t'e:DOtLt "t"e~rred to 
4CSYC1t for actioo 

lSS/8-' v1tb. CBIVX. T~•t.e enri.xot'IW11r:,. Stud7' 71·110, rtt..eru 1. 
...,d2 

Opene!.ooal effecti.Ve-n4!!s• of new c~l 
lneapacit.ltt::tug; •sent• 

Opt:ra~toaal offe.cti\fe'Clch bf ~ b~ 
VUPQ11.S. 

m•eADI>lll!SSE!> 
til 1!"1' 73 

Study 1J ... ll4 artd: 
'l'cua:t 72.-30 

73-112 

St.wty 74-UD 
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lm-l.l. Qpc:r:.e!.oo.al. effcct.tv.a.••• of CD via e:pre.y ud 
.uu ... 

l!D•l3 Bu.ard: •••ocLated. -.,1,%1) p;r:a!td.o& Centt:al 
PDUn6ry Ga·filted t5S.. Pr~jeettle. 

I:IJ ... \4 :rcaa!.bUtcy Of :K-8 cba.ic.al. &l.at'll 1n at()rQ;ge 
f..&lQO• .. 

m- t9 capability of tne Sctr'dce• til' deliver toxic 
c:hAi.ca1 t.'ll.unttiooa t:o lU.Jc::ai, 

m-zo Det~inc the efff:c:.t.:lv~es.s of ltett. vhen 
eaptoyt4 tn • e..~~t.c:•l ro1r: as-~st eue..y 
fon:ea m a lb.tro{>f'au euvtrCJttaCat". 

LT-t V~te~e the effecti~enesc o! a~•Ll•ble 
h~rbte:t.dea fot" ua:e tn krrier lalld .Uf.3efieldtt 
.:aver~ wtth sra=•~· 1u i ~l'oplcat 
tmVL'.C~t:. 

t:r .. 2 l:>ttt't:rml.J:l.a the beat med\od for •?Plying 
d&fol.iant:$ eod bcrbtc.idea to trnptcal 1$U&U' 

~•ne f1~td~ !n orde~ to kill the cane !n tbe 
ahorte.arc t:f,.me ~ echanee au!He-tu.-ur. bul."Q.!qg 
of r:he ft.eldd by appUcatLan of u?Cbtt,. 
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'lllTi:tDitoUlN • c.&»CJU.UD • 
!U!Fl!l!liiiD, SA:tiSPII!D OR 
lll<l:llG .!lli!!UlSSI!D 

n.tll!eJ:'J:'e\f b)' CIHC!Uit 

AdOTe•s¢4 ~y Teat 69-12 

~lh.""<i :per lnt:nJ::'JQ.• 
tt(IG received fro. M'lC 
Sa£ety Boal:'d .. 

Requi~t ref~rrcd to 
t:C' l.dge\la.od A.r-atm.al .. 

~uitc.ent refeT~ed to 
lCJCOK for: lu:::tiCIQ~ 

Requ~~t r~f~r~ ~o 
ACStlt:a far lf.CttOtt. 

sou~« llGOlto: Vol¥ "J~ 
hrt l.. publU~ Ik:c 
l97l, ..,4 Port l. 

Source Sock: Vn-l¥ 1 • 
PUt t. publilShed: Dee 
197\.1 ap.cl l!'Art l« 
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Stud}' 7:l .. UO and 
r~at 70-11, Ph••e 2 

st,.;y 74-U.3 
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Vbac P-r•i•~~y dura~ian can b~ ancicipaced 
for rlot: cgatJ:ol •aco.t: CS2 uhco \'..<J~d s.s ceo­
~~ ~o den~ a~ceaa CQ an ext~rio~ &~c& 
a.-:h •• baae perbl:ter of f~ce !.iDe, Qt' an 
tnterior ar.a aucb •• ordu.an.ce Mp.dP~a and 
aupp~y varehousea. 

Det:ead:o.e cffocti'le dOW'QwitLd travel of eu.rfac.e­
re le.ae:d CB oyer ..... ccr • a••u:-i.Ag SO percco.t: Qf 
oE~B~l acr~tb deatr~d~ 

Pecccrarioc effeccivebeaa of CB agent:a 
releaacd by aer1&1 deliver, over tropi~l 
rain for.e.at ar.e..a. 

Perce:a.eaa.e 1.ncr12aae :f.t1 lethal ca•u.alt:ies 
ex-pec:c:c4 fraa •a iac•P'Iciuu.r agept at.b.ck 
011 a bt~-dea,-!.ty, .. 14ut.rlt:fcw:utd 0 ur~ 

popub.cioa aa opposed o;o test: p:ed.ic.tioa.s 
ccx:u::e""Diag • lea• 'L'111.nerable populace. 

Deeer!.bP and ~luat~ the dtas-tnatt.on a~d 
effect19ea:••• of biolo&ie&l .ad Chbd.Ql 
agG;J.t.• :tclcatel! !.D. ld.Uuzy/1Dd.uacria.l urb.n 
.a-r-• and t:o ••tabl.lsb. the ~~~ of prt....ey 
.nd aecoadaey ~aualttca resulting ft:a.. the 
.llt'l:ack. 

DeCc~ne the effectiven~B~ of hi~ speed 
low-level .. ert..al delivery of defoLiants. 
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vtnm~. CANe~. 
lii:U'EilltED. SA.nwu:n oa 
Bltt&G &nDB.ESSED 

'TO 'BE ADDB.ESSED 
l:J<PY73 

..&.ddre•sed by source 5ook: Study 73-112 .. 
Vol. 2. ~rt 1. cs. 
pu~11Mh~d s~p 1970. and 
Study 71-113. 

Study 71-152. Pba•e l. 
!ublUbed July 1971. 

SCud)' 72-114. Ph .. e L .. 
Cb.caical, cd Ph&se 2. 
B!olO&f.c:a), in prq!JT'esa. 

Study 72-114. Phase 1. 
Cbeatc.l, .and P'l:la.e:e 2, 
.B:(.qtogLcat .. 
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Study 73-lll. 

~vclopaental ~ea~ of 
tht PAll-S/A Spr.ey 
rcc'k.. 
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S'ltuct!<lCl aodcb ccmut'CUI:ce4 to at:udy the 
'Cle:BUlrmu: ~ffa::,&; 00 pc:rttocm.el in variou:O llt:.IU:ea 
of re.ad1ue•4 a.11d tha &bll:t.ty of t.ttdivi<lubl to 
perfo:m Wlta;d,OI'l at tho tiDe of at,.•ck. and •t 
•peci£~ed i~e~le ~c~trer, 

Operatl.Oil&lly eva.lu.t:e varlou• de.cOQ~t:!Dg 
EN~.tortah and MJ;bod:• to. a.certa:tn & true 
t'.elatlOD.ab.tp b.e~em .each ed the effect oo: 
...co ... ter.l.al .and a1sa1?U .. 

Opeut:I.<X'Ldly evaluat.tr all eun:m.t and 
.C~ ~eeurc;h -.w:i dtvH1opment CB 
v•:s::ntua 4-oe:Yice•. 

Detend.ne: t:he c:d.U.ta:ry ,.lue: of bivlosiea:l 
.cad ch~l •puts api.Bc:t: •hore .md 
1'1Ql: sh.ore tar.s;w:ta wbeo. rel-u.aed «d A ~i.ftt: 
•a~co ('-1n£le awl t:Mlltlple) between. 1hore 
.wd r:beee =:Llca off-aiho" ... 

Lr·l4 ~te~e ope~t!oaally the effectiveness Qf 
~~~•1 £QQanaci~ca «nd &eaociQ~ed npray 
l&lllllU.®s dbneain&tcd by 'high performance 
.-treraft .. 

~-16 ~luatc tbc abiltty of the ~b~bioua 
aeuutt •hip (t.PH) t:o eaaduct: an 
ctw.pbt.btoua asuult: 1.n • t:oxie e:av1:romaeat .. 

LT-17 lloet llmZl.ne vbet:her a:.t.at:t:ag pst1a;bt ia.tesrt.ty 
Qof! .. pbib1ouP IJhl.pPtn.$ :lncludil:lS nw -eon­
•truct.ion., ill adequate for opeE&t:Lonal 
~u::lr~t.e~ 

W'tTBDB:I.WH. C.ANCEI.l'.J!D. 
R.e:Fl!:Rlt£0. SATISPl:ED ott 
Blnm# JL'DI£S'!.SSC 

:::: 

Scod!e11 J% ... 111 
a:ul 7)-11~ 

Study 73-114 

S'ttu:fy 71 ... 154. publ!11hed TciSt 70Mll.1 ~.ce 2 
Aug 1971 (dddrc4•rd 
blolagt.ut wl.y) 

· ; ::::77Pii¥ W 

Study 71-lll. Phase 1 Study n-111. Ph.ue 3 
pultU.ahed &c 1911, 4J1d 
Study 71-ttt. ?lute 2 

Scudy 11~111. Phaae l Study 71-llt, Pbao~ 3 
J"'hlit.hea ()ret: 1471, ~ 
StW.y 71 ... 111, 'Pha.ee 2 
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BvaLu.tc ~ 1~t•a~ee0 e& defQDa1vt cqui~t 
•1#t*- to dete~u• tba eapab111ey for pawa1ve 
a1r bc•c dcfca•• end ~o eva1u.ee tact~l air 
fc'C"C• upab:LU.t:y ta ope1:a.te tn a toxtct envL.ron--

-=•• 
Evalw.cc the Opc1aa WL.nd TP.cJt Ship RouU.ng 
(011:'Sll) TochAtque * 

S~vab!.Uty of fU.ght env• ~/or 
~ucd...n af 'tbet.r efft.riftl)cy due to prol.ca.ged. 
~ -=et clumical aaoac.: m4 J:cq:u.irc.mts 
for protect1.WJ Mndlillg of 1111l1ucc:uanc.e equiP'"' 
~t and $1rc:raft lly Ara'f flt.&bt c't'eV• 1n a 
C! euvt~t. 

Dc1:eDin• t:Qe. opd .... i~!•t")" :for we :I.P 
jal&le cl•atrw:d.on uul the tc:c:.ba:tqu.ea ad 
ifOUSt:ibtti.w. rt:oq~• for -...L~t under 
a vad.cty of eoadttloa• .. 

Det.exalne. the ~ulrCIIII!Dt:.$ £or. 111\tl•pret•Ol1flel 
(aart-tuttl~r•~Lon) b«rrlcr• for • va~1tt1 of 
typcnfl; of c::crr.aln .ml eU.•tie ea.di.tJ.OOJJ, .. 

1cfo~tloo au prcd1cte~ £~or•ac ~ 
effM!:tivw:n.e•a of oae t:nupaet~ c~l 
&ad one rioc c:cet:rol. agc.J:. vlu.:b uaed t:o 
detar, retard, d::Luupt. and dt.acr!;A'Qi.z.e a 
cm:.ctts ••ptd.b1ou11 U:a4ba ftn-eo oa tho- t:ue,•c~•• 
or •ltproa,;;h to 1:he: beaches of 'X'«1'•'Kth 
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wrt'lmfl.A\.lH. CIJiCPLI.ED# TO l!i! A.DlltmSS!Jl 
ltEP'EUl!f)• ..... ns:FIED OQ. l:N FY 73 
bB'I:Na A.llO!l.r.Sftn 

~q~tr~nt rcfe~red to 
CDC fgr acttoo 

JZe.qu.!raaeD% eueelled by 
rcque•:•• 29 .J-.u 7'1. 

'aequi~t: ref~.-ed co. 
CDC for ac1:ton 

S&t:t.sfl.~ by St:udy 71-
111. Phade I. Publfa~ed 
Cet: 1911 
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Deto~• qu.cntity of r::s·l an>! di•~••l 
t::echdiqll.C!:Q requi¥*! to rc-•trlct: un of bUDic.cn, 
cave• or c.a:mclil £of!' periodD of frt;liiA. one veek. 
to a,h: POnt:h« .. 

Provide t:a.fo.a.c:t.~ ncceaury for t.p~•"i::ts 
c::or:&t.rol of herbictd"' •ppltcattca ~e~reby 
.:tu!.t.ai:ft&, u:mtmtecl aide efLecu .. 

Vni..fy eovenge ~bl.ca 1a PH 3-.? for the XK629 
find M630 'laa.e:-ejectiaa. cs c:an:w:.tdaea. 

WI'rllllRARI!, CAJ-C..IJJ!l), 
RFl!'D.Jtlro, .a\'rlSPl!r OR. 
B&DIC A!KI!ESSED 

lle:quirii!DI:Ct £orv.arded t:o 
l"ort Detr!clt. 

Teot ECt32 (lOS CS 
'kttalt.oc Sct.oo!.) 

Z:valuaz:e 'V'ttlnembUtt:,- of Sl.C opon.ti.<m&l Study '11•160., Phue 2 
loc.at!ona to att&e\:: by c~l N\,d 
biolog:tc.al .t:tt:nt • 

Xd~tfy .ao. aaout fUl for the H:•l bcub and Requt..-~t 'J:'Gfar~tcd to 
SUD•..)O d1•~..r that: .ta c:up~,bte ot au•r.a1nlns llMI' for aetioo 
the lQQg: durrtt1ont !dab aleit:ud.c • .atd cold 
teapcut:tl4tt euv:Lr~l: aaagcl.&ted v'lth holahe:r 
ab:c:raft. l.f a •ult&blo Kft.«at:: fU.t e&~ be 
.fowcl for Gdn!tt.q 1:1\m:ttJ.oaaj f.llV.,•t1.ga~.e t:he: 
develdpmmt: of a n.ev .nnttioa. .. 

Bftectt.veacas of K3 aad H5 ill %~ie-a, 

C•l30/A/~4SY·l wtcb ~foliKnt• effdctivenes~. 

- ~ .. ,.,. ' ·~-

'1'0 .1!: AI>D!U!SS1!D 
Ill" 73 

TO 1!£ ADDaESSE:D 
Ill F'f 74 
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SCIIEOOtlm 
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TlTLI! LISBED DA'tl!. VO!.. TITLE 

I:mt.-oduc t tan «nd s~1:X' Feb H VIII Antt~•"""ei ketertd lliauoea 
P.:u:t 1: Agenta; sa.J't.Ml 

Riot COntrol and 'Uu:a!!• Part l: Agent 'Ill 
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May 7l P&rt 4: Agmt Ll! 

P-a;rt" 3: Jo.get~.t BZ Feb 72 
Fart 41 A3eo.t Cll !lay 7l IX Ant!.e!rs-1 Vir"l 11.1-:kett•tal 

Funxal Dia.eaa:es 
G Nerve 6aettt'IS Pe« 1: Agem: OC 

Part lt Agent GA. .r .... n "Part :2: As;ent:4t Ui:.,loti,HT 
Pnrt: 2.1: AaeQ.t CIS Aug 72 ~art 3: AgeAt:e :Utc,n.:t:t> 
ra:t:t. 3! Agm:t::a an. Gf!' Oc:t 72 Part: 4: A$:11Cftt YA 

Part S: Agent li:G 
:! Herve :!B;mte Part 6: Al!en• SI 

P~&n 11 As""'t Vll: Apr n Part h Al!ont LU 

Bl!!!!!!• BltarH s & Chok~ Asents X Gecera l Models 
Pa..:t l: Ag-t B &.- 7l 
P.tu·t 2: A.geD.t AC Sep 7l XI Yeapoa.s System D18eat: 
P4r c: l: Ageqc-a cz:. ex: .run 73 
Part 4: Ag""t CG .run 73 xu Assa:f and Data Reduct1!!! 

To.xtn Ag~nts 
Pill'Ct: l: Agt!'4t PG A.uog: 72: xnt Bio De~ec~a~$ and AlaT-a 
'Part 2! Aseut XR lJec 72 

Ant1El&ut !S~t• aud Qiaeaaea 
Pare: 1: L!i'C o..cn XIV B1o NOD~Patboaeu tracer~ 
P.ar~ 2: TX N<>t 
P.a.rt:. 3: LNY Start ... 
P .. rc 4: LK ed liY a-t""l Stmulanl:ll 

SCIIEilllLl!ll 
~~-- <:O!!PJZriO!I 
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Jun 72 
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SECTION 1 

\ (U) IN'I1l.ODUC'r!ON (U) 

1, This document outlines the Dceere~ rest Ce~tet (DTC) test propoaala 

for FY 75 and presents an updated collect'ion of validated _gB .Jmovledge . ---
requl~~~ submitted by the CINCS/Services, The program is designed 

to provide essential information to evaluate end improve the defensive 

post~ra of the United 

1 

llldt"'' ll CH!i L'i L' I \ 
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SECtiON 2 --
('l) DTC FY 75 PROGIW1 StiMMARY (U) 

Based on requiremants rec:eived 1 pssent:tal tests aud studies proposed 

for FY 75 are listed in Table 1. 

- ---
5 ---
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Table 1 1IJ· Summary of CINC/Service Tests/Studies Proposed for FY 75 (U) 

Test/Studies Disposition 

A. Joint Qperational Teot/Studiea 

Sl50A 
Eo>ergency 
Projectile 
Disposal 

Tl50A 
Rffect:a of 
Cheraical Attack 
on Tac.tical 
Oper.nt!ons 

I450A 
Vutnerability of 
Troops to Biolo­
g .ical Agents in 
Barrier Role 

Operations Research Study 

1. Study to dete~ine dis­
posal procedures. 

2. Ltmited testln3 :o verify 
procedures outlined in atudy. 

Operational Test 

DTC 70•11 and DTC 74·010 should 
be completed prior to answcr1ng 
this requirement. 

Tcchnicsl Inv~stLgatLon 

1. Study required to 
detercine overall scope of 
te.!:liting. 

R.f'quil:ements 

1. Develop and evaluate procedures 
for disabling chemically filled pro­
Jectiles without coct~inatioo and to 
prevent enemy use. 

l!.equ.,stiug 
.'seney 

CDICEUR 

Determine effects of attack with per• USA 
sistent ehem.l.eal agents in tactical 
staging and supply a~eas to permit a 
realistic appraisal of the effects of 
such attacks on tactical operations. 
Specifically: (l) Area coverage from 
aerial or missile attack wherein 
tactical operatlous would be hazardous; 
(2) time that terrain und equi~nt remalns 
hazardous; (3) deeontaminat!on ~uxes 
that are feaaibl~ for terrain and equip­
ment; (4) boundary ident!fiea~ion for 
ca~t~inated ar~as; (S) feaeipili~ of 
traversal using protective g£nr; and 
(6) determine degree of hinderance to 
operations L!Iposed by the use of pro­
tective gear and decontamination 
requirements. 

l. Evaluate the threae to troops 
from ~iologieal agents enployed in 
a barrier ~ole vith agent depo~ited 
en terrain and equipme~t in particle 
ranges of 12 to SO microns. 

--:.r.: .. ,-:~~ 

--~' ... 

USA 
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'[40011 
Aerosol Diffuolon 
in MArine Env!ron­
_,nt 

T405Ii 
Co.llst:a.l rarget 
Vulnerability 

:Ill OF 
Emergency Destruc­
~ion of Stockpiled 
Chemical Weapor~ 

I 125M 
A-4/A-6 Airc<aft 
Contamination 
Haz.arda 

. ffi!1M4@Q£tLJ4MWHJ 4 A4M ... _ A#EJ.A,t&ALM 

2. Laboratory/chamber 
testina may be required. 

3. Field testing with 
.ailnulanta. 

Operati~ncl Teat 
(']:racer} 

Operae~onal Test 
(Tr4cer Diffusion Test) 

Technical Investigation 
(Po3oible completion ln FY 

Technical Investigation 

1. Study 71-115 addressed 
A-4 aireraft. 

Specifically: (1, Dissenination/ 
deposition paeterns f~o= v•rioua 
devices such as mtnes; (2} life of 
the .agent., bot~1. as: aerosol and as 
deposited agent, to 1DClude agent 
return as aeconda~ aerosol; ADd 
(3) necessity and pr<><>edures for 
terraiu/equip~nt decontamination. 

l. Decermine the cha~acteristicg of 
a.octurna.l, long 't"ar&g~ (100 nautical 
miles) low level, over-ocean trans­
port and d~ffL~t~ of a biological 
t.racer. 

1. Deten1ine the mili't:ary value of 
agent& against shore and near-shore 
t:argeta ~heR reLeAsed as B po~pt 
source (single and multiple} between 
shore and 3 mileo cff-shDre. 

2. Dete~ln~ effectiveness of ageots 
released in sea fog aud demonstrate 
vulnerability of share £ac11icies to 
off-shore Teleaae of ~gents du~ing 
pario-ls of fog. 

1.. Evaluate emergeuey destruction. or 
ncutral~zation procedure~ !or the MC-1 
Bomb and !MU 28/B Spray ~ank. 

1. Evaluate and s.saes.e t:he cont.am.inat:ion 
hazard to the A-4 and A-6 attack aireraf~ 
when usi.ng the Aero 145 Cb-iea1 Spray 
Tank vith asents GB snd vx. Determine 
the hazard to aircraft ground cr~ aDd 

l 
I 

I 
! 

I 
USR I 

0 

• 
~ 
~ 

USB ' 
CDICLAliT 'l 

'. j 

. " i ~ . ~ 
(~~ ~ 

lJSiolP 
CUICPAC 

DS!!C 
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Table 1 • SUIIDary of CINC/Service Tests/Studies Prvposad for J1Y 75 (U) (Continlled) 

T.,..tiStudies 

Il30F 
Safety Evaluation 
of ~ 28/s Spray 
Tank 

T410& 
Effec~• of EDvixon­
men~al Faetora on 
Bio Decay 

B. Develo~~al Teata 

Dlt50A 
Biological De­
tect:ion and 
Uarnlng Sy.stelll 

D2001.. 
Projectile, 
8-incn Letbal 
II !nary 

D205A 
Projectile, 15~ 
IVA Bin=y 

Disposition 

2. Study may oatify requirement 

Technical Investigation 

Operational Teat 
(Pouible completion in FY 74) 

Englueer Design 

Eng ln.eeo:: 'Des iga 

Reguir""""nts 

weapons loa.d.l.:18 tt:!&a pereOdnel. Con­
sider all available weapons stations. 

1. Determine operational hazaTds -­
sociated vith tba !MD 28/s Spray Tank 
when subjected to bullet impact and 
i~vertent reles5e during takeoff and 
l.alld 1ng and to obt:ain dat:a ou the • t:ock­
pile-e:o-target .sequence •. 

1. Determine biolosical decay as 
affected by a variety of envir-..ts 
(including sunlight). 

2, Obtain test 1n£omat1on on bio­
lo;!ical decay <md r"'sidual hazard. 

Obtain data eseential to field evalua­
tiaQ and possible standarizatioa of 
caQdidnte biolog~cal ~e~ectt~ ala~ 
and warning systems. 

Demonstrate aerndyn~ic stability. 
similitude, and accuracy af the 8-!nch 
binary projecttle; aDd to dete~ine in­
flight mixing nnd dissemination charac• 
teristicc by use of aimulnnts, 

To eonfirm metal parts int~gri~, 
ballistic stability and s~ilitude, 
functioning characteristics and 
di.a~aeminatiro. 

,. 
' 

;~~~ 
'""' .... _, ...... ,. 
' " 

,_ 
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D4.S5A 
Mobile Biological 
t:tetm:tion 

DU!la. 
Ae't'<fal Rocte't 
'Inc«r>~u..i~•ting 

D215A 
Biuary Rocket 

D!20P 
JJ£ 2ll)wl (V) 
A'Di! AlB 23D-2. 

116501' 
MOD K1t for 
Exlating St~uezurest 

lllSU. 
1S5nm In.capac!­
ta~i.ng Agent 
Round 

1)16.5.\ 
p...,aive LOPAill 
A lam 

CaoPQnent lll!ve lc>pment 
(ltlt or FE) 

Cor:t!pon.ent' Dev@loP~~tent 

Development 

Development-

Advanced Developmeneal 
Tloat: 

. ' ...... ~ .. .......,...., .. .,,.,.,.. .. :,; ~ ... ·~----~~ ........ ~.--......... --------
• 

~o ~aluate approaches and eapabil~t~~s 
of devieeu .m.teh will detect biologicaL 
~gents nnd whicb have a b1gh &egree of 
IDObiU.t:y fvr use in ground and l'ir con­
figul:'lltf.ons .. 

ro eseabllsh funccional reliAbility 
o£ component aaa~lien aeleeted for 
tbe warhead deaiga and eatab11ab per­
formance eha~acte~ieti~a. 

To dec1oastrat:e t:be feasib:tli.t:y o£ che 1lS.A 
proposed sys tfl!lt and tbe suil::abllity 
of the ayut ... compoueuts being ev&luatei! 
1::0 ace-l.ish: (1.) Sat.ufaet<>ry 'P'OX:­
foxmance d"":t.nB fHgltt; (2) e:J.mal.y 
inltisl:!on of biua.ry reaetion; aod (3) 
utisfw:tory tolxing of the l>lnsry r.,..etanbl 
to pro4"'"" tlte Cleair..S cl\"'"~ r..aor:l.....,. 

To pari'<mo field endue"""" end re- usar 
liability trials while ehallenging 
wi..th ehe:A.ieal ageat,a undeX field ccn-
ditions. 

DetenDine eolleetlve proteetion effe=- USAF 
t~venees ~ h~. fnqtor l~i~a~iona 
under a~lsted agen~ chemical/biological 
at:.t&.ek. 

To evaluate munition deatgn e~epta 
a~d to test proto~ hardware. 

ro Utl81PS4 t:he e£fuct.1vene.u:a of the 
proto~e devices to detect and/or 
identify a:l.:rborne agente, 

\ 
, r 

{ 
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Table 1 • S~ry of CINC/Servica Testa/StudieD Prapoaftd for F'Y 75 (IJ) (COn:t:ip.ued) 

Dl60A 
Liq•Jid Agent 
Deteet:or 

Dl75A 
11:1t:apae.t~at:ing. 

Agant Detector 
i:1t 

D710A. 
l55om CS Rouad 

Dl70A 
JS,at:e Laboratory 
fo< Air /Soil 
s-pling 

Dl85A 
Ro<:ket, Incapacitat­
ing 2.75-inch ElL 
3834.& LSF!'Alt 

D620A 
Wal:err 'treatment 
DD.tt:, Reverae 
o.-t. 

DIKIOA. 
Projeetlln, 15~ 

D2D5A 
C_.O<Oi.<ivo S:IJJI­
ulatiou Field 
"ret• 'I: 

Dis!?Osition 

Advanced Developmental 
'reat 

Advanced Dev~lopmental 
Teat 

Advanced Developmental 
Teat 

Feas1bii1t.y Test 

Engineer Deaign 'lest 

Engineer DeJSigq 'lest 

Raglneer tlesign Test 

Feas~bility Tea~ 

To evllluat.e opti.llla supporting tech­
nology and ef:t:eetiveneaa o:f the detector 
to perfo~ u~er operdti~l usa. 

~ evaluate the effece'ivenesa of t.he 
kit to detect ineap4Citatiu:g agent• in 
the no~l battlefield enviroa.eot. 

To d"termlue degree to which pr,totype 
it~ meet dealgn criceria. 

To ewluate the adequacy of prctoqpe 
sampling and analytical devices for 
collection aud idePtification of 
chemical ag:eat. 

'to det.ena.i-ne th.e. perf~e of 'the 
2. 75-inch incapacit:ating ag...,t roclcet 
v:ith re~~pect to t:he Required Ope:ra.t:looal 
l;baracl:eri.otic• (KOI:S) for "Nbieh U: va.s 
designed. 

'!c cv:&luace tile pet:for.an:c.e against. :-be 
"<equb:.-nts in ROeS. 

l!Si 

USA 

'!!SA 

To ev.ttlua.te the per!'o~e against the USA 
requirements in aces. 

l:o examine the feaeibilic7 of •!.Joub.ting DSt. 
t.lle field behavior of toxie agene dl.!!­
IIMinat:ed ic tbo X!!61U projE<:tUe by 10eans 
of a progrEm of field te~t:s eaploying a 
variety of simulanca cho•"" to bracket the 
appropriate characteriatics of the taxic 
agent. 

' . --.' I 
-. .,-' I 

{"""..-... 
:~;. 
,,.,:!"<,' 
..... l,d 

: :;_I. 
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c. Suteability and Enyironmental/surveillance Tests 

Ul~A 
Effectiveness. 
of AnTy Wet 
~e.a.the:r ~ay 

UlOOA 
Projectile 15~ 
B~nary XH687 

U75iiA 
Rocket 66mm 
CS, XM96 

U650A 
Modular Collective 

~ Protection Equip­
ment 

E:nvi.rol'la1etlt'nl 
Surveillance 
:rtema 

U7Z5A 
Ca:rtz-i.dga 41lal:t 
Tactical CS XH6Sl 
!13 

U740A 
Cartridge 4<ke 
cs XM!i27 

l!ngineering (type) Test 

1. Literature ~earch. 

2. Laboraeory and/or chamber 
testing may be ~equ£red. 

Eagineering/Expanded 
Service Test 

Eog~eer!ng Test 

Engineering Teoe 

EDvir~ntal Surveillance 

Engine~ring Service Test 

Engineering Test 

l. Dctensdne the pToteeticm ..l:gaill.Bt 
ch~ical sgent5 Afforded by s~ard 
Army vet veather gear (overall vet 
vea.the"C',. eoat. a.ud pa.rk.a vet v-eather, 
coat.). 

To evaluac.e vhe"ther the itesa ~ets che 
Roes as specified in the eoor~inated test 
program for projectile lSSmm GB2 XH687. 

'lo evaluate whether tbe item ateets the 
ROCS 411 specified Rod provide a bas!s f<>r 
type elaes ifiea t ion. 

'lo pravide an engineeri:lg teot evaluation 
of the protective capability of the 
modular collective proteetiott equi~t 
and its capability for sati•factory 
<>per&t.i<>ns vor41-v1de. 

To evaluate the reliability a~ storRge 
stability of it~s during l~~ee~ 
storage under f~~ld conditfon9 (~ron­
mental surveillance). 

T~ evaluate whether the iteQ Beets the 
Plilitary and teclmica1 c:baracteris!:iea 
aa ,.pec.ified :in 1\0CS. -

To evaluate whether the it~ ~eta the 
~ilitary and techaical characteristics 
as Sl'ecified 1n IU!CS. 

Cllieiroa 

, 
! 
i 
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1 T!,!:>la 1 •· Su-.s.ry of cmc/Service Tast:s/Studiea l'roposed for F'l 75 {U) (Continued) 

~ rest/Studies 

UlOSA. 
::YP< Prototype Munition 
latE ~:lnd idate for EA 

3834 

r-" -
····""-
,< ~ 

~ ,,{ ---··.::. 
'· --- ~-

' 
,, 
" ' ,....., 

-: 
' c 

Disnosicion 

Engineering Service Teat 

Requirements 

To evaluate whether the itea: ~~~eets the 
military and ~echnical characteristics 
as specified in Roes. 

Requesting 
Asency 

USA 

' ., 
-"" 
~ 

& -
-~~ 

' ..-p.,.l 

c ,) 
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APPl!NI>l:X 1: 

• S'.tAXtlS CiP .JOntt CINCS/SEII.v.tCBS Cl! W~ (U) 

'MJX:Ir A& • t:JS4 IIC • lDif£ lfl1 - t'DICJUJ. a • e'DIC8JoC 
U' -~ u • Cl:IICliD 
H. ""' ef)ll:P'AC 

u.-• 
AI.·~ 

Al.-6 

n-tn 

.o.-11 

.u.-t~ 

u-n 

llA.•VI:I: A·~ 
U • 1!&ll" CD • ~ 

~-r.U.. f•a:l.btl.i£Y ot. o.a(lt.a a . .:1.-tn&ll In 
. ftal4 d.tu&tton&. 

'Del'Artdue l'ad.a-r a~tura of CS J.t .... 

h~ ruUu.\ bkllasteal. ~~:f&cca :l.Q • 
v-.rl«t:J o~ -.dr:oti!MIOt:l ~ bc;Ludlng aobr 
r-.dtati.oa. 

Vlt:barA~n. C4tw':•llcd• 
Ufftnd • S.til:fbd 
0!:' Mf.at A441'HH:d 

r••• 12-:10 t'l)I(JUI') 
(1/l:•ftrrftld) 

~-t. 73-30 (I4l.SA) 
't ... .e. 1Q.oo14 (I411<t.\) 

»w•~ dal!*. c:c c-u.. .utd e£.!4rt N!zVir-' r-o St:U.S.y n-ns (UOSK') 
·~ut» . .C:• aq~o~~t: Aad e.lu~ .. 

J:~N~lu..te 09H•t.r..o.l per:fc:n:'.atle6 of ~­
«l:tiliary-ftM ~t: ln <1. j4fo.alot ..C.VirOCIMO:t: .. 

<lb,ar&ctft .... f:ba l.rq, r.aqa !E&!: SJt'obluu Or;~tqul:t..s:Lt ~d•R.S 
coacnut.a.a ..,..c:Uil: blol~ka1 aa-ta .ai t.flo .AHI!) 
~t:-vactor .,.at:-.. 

he.~ dOWblllf!J:ad ba...ud ef oc~ •sfth 
to .. t.Uli•ll t:b.c:u\.old ... ttlvlty cdtuU. 
-..:J d~od: ~l.Attva db•• h.uud far 
pu•~ •. ft.d ut: t<) 50 ..U..• em- 4iu .. wt:toa 
poln< - C!o., QJ - u. 
~. d:f!'tiiCt.iY4!1'l4n of CSl tU.t•C~t~Wurc:ora 
1a Crfl*ll• FM•....:1CIIf'UM td:Ut.u. ACQif ~ 
juqt. c..Sttibu. 

Soo.rc~ ~. v~ z, 
l"•rt z.. a; llt:ud7 71-113; 
..., a""'7 n-111 (a>Oiti) 

"!ut 74....010 
(l:l.~'lll} 

!ut 7~10 
('1'11111) 

ll -~ 

I j 
! 

l. 
~- .-~ l. 
'! - ] 

L 

I 



' ~----"-·- --- --------- ;:...~ ': 

-

.0•24 l:4t:e:raiM detQceLm 111f&c:tivCQill•• of r•du- 'ren ?.2•30 ~ :rar~ 
tar Cll -a,aat elouil•~ T'.e•~ 14-():).t) (rtU!s) -t rU<lO. 

.Olt•2S ktt'I:'Wtbw ~thOg,eni.ct a~t t:a t~a• ln 1:ut 7tr-74 (14lt:tJ..) 'teat: 1::0--74 (tUQl) 1:nc ~IQ\. 
~rlwtq AD&l.Dt: prnccdtcn fm: e•t.t...l:ttns 

,.., ) . d~yofpa~. 

~ Al.•%8 _,..1.(1-.r:~ pc~d'o~4 ot: BJlt'.tv~• .aser~t a-za 
4ati:ok:tion t.tt ... 

U•7.9 Evahate cc:.bat v.biclc! c:'h.e2ll::d .S:Itl!ll\t •1•nt.· a-z• 
' ' .U.-30 !ll>do&U .._.lUt"'a aJOOI: otu. • .I&• XI 

Alt-Jl n.r•n.ta.a af"f'•ctlveoc~~«l .ol !drury t.th.t:l ·~74<-110 ~ 
qeat 'JIIQ'R.lt£aa.a bll e-..:nt:e e wooded. 

! ~ .· uoplc, .ltBil antic. avb:<ICIM'Ilt•• 1=1-
•v4tl.uat::foa of oldeqbaoy g,f" a:t.Wta .. 

u-ll U:U.u XVA. H:lflll'ljlq 1:110ehoc:!o ....S e.vdu..t~t ·-~rhadology Study 

.... •H.e.t!Maaa•, ... 
~->4 a.•••• h~pf J.a.:m stuty -rnt l!f10: ...... 74-GlO (t117JQ 'Te&t r!saA --~~c .. ,._t 7()-11 ..... n 

('1'116><) 

..,..,! ll6t~ •ff..cu of cn-.1c.at att~elt on ., .. " "EtSCIA. 
t.Jttr::tctc.&L opuat:t~ .. 

•· • .... .. ,._,. 
~t'llit -'b.lnrabUt.~ of~ o-p.lt'J'Vw ~-t .l4SI1A. ,, ,.. 
... Ill, of ht.o ., •• u ttL. u ... -;o -.tel!on '. ,.r£,~tc #iKe tn • batr1•r ~l•~ 

.u-31 0.L~~TWht4' ""lewrutllh of :~etldL.r• ln * (acqutr~nt zeterred 
ttllth: ~!~t to •Yw COQt.-h:tati.cm 1:'0 !d~ A.UUJd. 
fta. .. ~l•tt.IIC\I:,. Hlal t.oho) ,.._, 
P.c~t .... t-.la~'lity of uw.•1 •bore 'l'ut 10-11 T••t 71-oto (lll'lO "l'st Tl~ 
t..cU1!r1e• to eh.lrah:d •na.ek to tropic•! l'l~ce li ("tll6lfl) 
aad cold vNtt..w: tmrb:QCIDitQtc~ 
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1.1.-lS 

1:11.·19 

lkl't•ntba tautbUU:y of ra:te.uibs, Cl 
... (A :lzt:IIIM-~ 

n.~a. t.•• araa c~raa:• 'IU:tq 
btol«:&~l qctt; or •~ts. 

I!Wtc~ the kh.wtetl' of .,:-=:tt ctcnid• h'.QIIl 
a ~•1 ~~ lbl.a aou:1:c. r•loahd 
t:l:::l~ t.btt &t:.r~ •c ttl• .~ .. 1d.'t0%fa~~ 

'tut ~~t::l.M oa ca dfke41 zn4 TH:Lt.lual -· 
lH!IIl:•nliiM ~. cb.n-&ct.rJ..tt.e:• of uoctllt'N.l, 
104f.~ (LOQ •• ,.,..). "'"" .. hv-e-1_., wtt:-Ooeea.~ 
=~!; lft'l4 4lf~~1oc ot • b:Lotosld:al 4&ent 
afastur.~:. 

V1.t.bd't.cwo:, ~ollcdt 
ltdcn•4, S&tt.sfW 
or !'tng Mdnu:•M 

Teat 72....J.O. ~ 
(dder .. d) 

St..ty 13-111 (Sl3ll<) 

., .. , 10·14 (1.41Gto.); 
rc•t 70.U Pbua !I 
CX11~; T••c 70•74 
{I HI>.\) 

<rut: 72.-30 ('HOO!O 

't'o ...C••• the -.'t'bMc •N taod./ .. ...- LA:tor'f.:O. T~ac "IO..C {I400!f) 
-s'E'~t:• ~m flil04rpbor<~~•c•ut 1111:14 :flUO¥t~oC.n'C 

oai,lfa1.#.1. ~1:ca o:l! ..:uJ . .d.a.~t tlo~• ud f:l.uua., 

'1'0 ••••• th• eont:.uJ:hurtt<m raJiultl.l'lg ina stud, 7t~ru., !fu..s~t t.U 
t•l..,... Clf a at ~t. t.s:. Ql'lllt 01." .are e011pact- (SlOSH) 
-....u «t " ••~t.;t .. 

SU~bcud M&bsat:loa: o~ ~ .Ph011~ru. 
l:let!U1~04'. 

Sb.tp'boa:rd avalu.a.ttr:rc o! #l.'l:rJI;'f K8 ~etector 
.,..,._ •• ~t*i to fulU.l1 B&V)''I 'te.qGiTE., 
~~~~Mtt. tor potl'lt •ottre« C$1' ·~t: l!o"c:r:or ~ 

servl~ Devel¢~1:.£1 
(l>14Sl<) 

',t4$t. 74-C)lO ftl.l.JH) l 
fltat 74-11:10 1,'7lll!IO) 
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- :! 
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I 
l 
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IJ&t.mu. •ft..ctt.,..... of nuc ua vuu.1 
od:•tocetca o!! cha~l (JtA'IH tJPQ} tmtS bio• 
tostcAl- •~C.t~eb. 

O.C.t1t~ eot:lr(:..:tt:c'at!.ctu-t:lu:::t pToftlc:• at t:bc 
e-rsat fo~ t~Ll~.a ~-~~ blolocicoL 
deliv•'l'!'irn at •••• 

:sv.alu.u tM .. ru..: vi:bd 'rrac.k Ship :aont.S:og 

(Clll'nll) ·-· 
ht:•ndne d!• ra•pb:atarr h.az.ard for a utlO't 
'\JJ'w U ~nd to • •~*l:'Y' aet:cscl hat 
fll'lOth..Jt" •atlo."t" vt.o b.t: Mol. ~ ~ • 
Ot~toaiO&t ateac~ 

J!V,IJ.uahr f~rw:ar:d l.ooitl.a& W'r.--:rod .ehc=1.c.al 
4ote<;t0l" crm (Qi}) 

llnt•~ wl.Mr.tt.bttlty ot .. .trc.-•ft c:url~ 
'Co Cl5 at:t.l:;.ck.. 

'to eval.uatc t:h.o Of.oK4t101l.&1 •fhoU.veaeas 
-ot dt« ~ .. I Qa..b W..O d&>l:Jv.~tn:d hllll!l a ja't 
•~, aDd }',(1)/u.ftty p~:occdueu tor 

the J«:-1 -· 
'1\i d~nci..,.U.d.z:e. -d4tU~o~~~trv r.auiea, 
lort-c!G •uppo~t ~ atockpil••to-tars~t 
proc:.dttru: :!or th• C8U 1WA tnc...,..dt.t.till$ 
eh•l:eal e;-.tt.-.. 

tlettlrl'tllillole. ~a.tioua;l1.y • th~ .or*• ccverqe 
.-d poswdlci:abb ~~ d4J.f'UI!e,t ~>t th<it '1MB 
2.8/a e:lrll:aiod. ~q ~akha..ttoo40/& t..Ut:etr io 
a tor...hd o:u:rhoa::.a:tt. 

kt0l::IIVl.e A!J wlt• ,abiHty c:o •lft'V1v.o aa! 
eoociuet ,..t',.t~ (u. • Wrlc fiiV1t~ct.. 

'l'-clt 70-U 1 E.'twat. II 
('rll ... ) 

(.J)ef«:rrcd to Ed3wood 
A.r.cnal m:n Lab.,,.) 

('Poaa!.blc tut.un:: r~~quln­
,...e.) 

Study 74•116 ($6100D 

~Ut:lonal .fktralap­
.-:nt:.al l'c•t. ('Dl.SIOI) 

b:at 69-u •• Phi«~ 'I> u.port Study 74•l1S (S160P) 
pubU,h-.'1 ()r::to~l' l972; 

~··• 69·14. -· n (l:lllF) 
AtDd !tua:se fit 

{thsferred) 

THt 7t,..01D (nl110) 
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1£•7 

!.o> 
VI 

l!e-4 

IIC.<J 

MC•10 

KC-12 

~luat• .u4 ........ , ttwa t41:Ktill:l4tton hd 
vul.ncl:.W.U.t)' ol • ..a"f.n. -.h.f.Qlou.. ftncc 
-"•dad h\ '%;.VIr-7 ...,O.ibloua Vllbtcl.elJ \Cbn 
.uhj.-cta4 to • C .e:s:.d V ~t M1tia1 •fJ!AY 
.at.t:-=\:; 4!1f:~ .-.1 fo1bV!zl& .au ~£b1.CCJ.a 
.... ulc .. 

SvdW.t:ct .ad u•-• the iDt•srUy 9! the: kro 
141. ~.-w.tt •vr.Y t.mU:. rmdar QPttBciocal 
C/Jiddic.iomt utDJ' -a•c. em - vx, GM1 
.t..I:OiaJ:d dt<.Cll~ta .. 

:!valNU 4IIICid u•ua th• e«~cat!.cw.timt N.uNt 
to IN A4 ..,a A6 drerdt by qep;t:ll Q acd 9X 
.&*0 •u.-.tzaU'It &01t tbe Aat:o 14S e:b:dc:al 
tpray t.k -.t aU PC!.n&Uo.ibl• wupou: eca.~~ 

:tv81u.at. aM au~~aa t'tt.b haunt. a4 d~~~:cead..uc 
tbo ~~~au.- Mfa t!Jie thn a .Pro lAl spr., 
tu& c..u ~ vith l•S w,aU.oa.r I!••Ltu41 t:1 
or U lfitbout: 4Ptq:UJ.t the UQk ar bt:ot;aiag 
1Msul01111 m ~.ot:l:l:ll!l1 P'tlAJ:' to cp~attoo.I.L 
r~altttg OC' d.c~t.!on. 

z.v4ltl.:iC* ar.a u.aa .. tb fnwih:!.ltey of tho 
111.\ a'l.f.'Ct.U.U, f:Lllt.aq. •n:• .mtn \l:lecf to 
u,a:aafer V.C Dill 4ataudM the p!Mdbt. 
hac~~ te~lt~g fr~v~ ~~ .. •ut•• 

ty-&1uate. ll!lld u•u• cb. H12Al c.t.pP.tlity to 
~e<:Wt:...1.u.O the - ~l Ulltna vw 
aor!' .-dj~t:' .arau W..a eonualnaud viltb. 
Cit~ n .. 
bd::::aate and ....Ut tt.. 4.-.rscla.clDa. .ot tba 
Hulo. V.U. U'.o~ U~tiC dd ~ *'c'tur 
on~• :Pl•~ tn t:"-,_,~ of d!cl.r 
a:f..Jff.lOW:W &n .& talW:: .c.?t:rotl::wr""t:• 

.u..-.a porAODel ~ eqd~t: co.oa~J.d~t<~n 
hasud• dw:t.Dr lttl ,;rr .. ~ l.&zl4i.n: U.IJ.IJ. 

• J 

Ga tortloo aatiaf1~ 
Tb.t: it-14. P'lu.t• II 

"'"•t 74.013 (Il221); 
)lCas!ble: •tctcfy 

Stody 74•112 (S~: 
panill<l:e ceatt.:: 

'fat. 14-&13 'Xl2Silt -U>le·-

I 
- ·--------·-·---·-------------------------------
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• SU.l'US OF JOIN! CUICS/SERVICES CB !U!lQ~ (U) (Continued) 

Ccalucc •V"rlc• .accopta:DC5 !: .. t !or 1lSH!:l! e11 
.DaSti d'•"te:C~tM td.c (f~ly DZl$) 

Ad .. a lUlU c..apU.ility wlt:ll. Ytlt vm to 
•upport • 72-botu: cperad.an .. 

~•• c.qabf.l t~ ~ CCIDI!Ibct: ~t"ai.ll.ad 
aharlli•&....Md: .&n"•t.lD.a a..a.r apou.tioa.JI :In 
protect.i·n elothiq 1rltb. A-4 o:r A.--6 
•i'!:cr•ft. 

Zklt:dlll.l.D.-8: r ... t'b111ty ot hi,ab aldt:ad• 'r ..... 
1..&a.H af b!al.oslc.al q:enta. 

.._..._. I' aUI! S a..t. a at.tclr. iDd!cat.toa.. 

lbrd.oaca •ffccro o:l! ~ dla ... u .aa. OCM!D 
t.actlttt.M .. 

!!et.hu.u. tba praN.b4 poat.-atb.ek •! facti 
raa•lt.U.S fro- hq•-•e~~h biD 4B:4Ct aetac:k 
D'l1 u.s • 

'%0 Nlect ~ wupoa taqat. 

'!D .... tua.t. tha IJ.M. of )I] ~ KS dt..pn•n• 
wt.t.h cs!:. 

~ .v.clu&t..a dY UN a~ US.. aad 8•1.acb 
proJeatU• .tth ca Gil n, ~rau ..,u-.c. 

!J.e~ DtB"•~iDaal. •frect1."hh1U• of De\1' 
c~l ~.ltatfAI -sea. 

1il:l.rb!r.-m.,. C&Dcellcd,. 
ltDfuTed, S&cidiad 
or Bef.n.g .A&!nu!d 

(lloU, m~~~.itilla: d.,ol~t 
ot itma) 

ft•daltad b7 BAport. 70-'D, 
pu~liah~ A~ 72 

tlaqatz:eM'Ilt. refuroa to Jll:) 

(btj,u11:~t ·n:farnd t:o AltC) 

Cc.bi.IMw! vith (J)o.J 

Study 13-lll (S700H) 

.Stlldy n-uo. l'bu" I. pbu­
lbhed *' n {a-111ent 
port~);. 8bld.7 'lt-110 
011004) l'b&to II (V•qa:ot: 
portiora) 

IIC-13 
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J.:D-19 

.!'LJ"'%1. 

·~ W•2::Z .... 
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<tl··~ 

L'l.'-3 
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D•tera:l.t:&At cporat~l vffccti~roaaa of l1le'V 
bl.tl.ty vu.pona. 

D«t.r.t.n. ~r•c;t.c:.ust ~~fc<:t:ivii:'Oll•• of 
defol~t ~t•• 

n.ta~u tilde. for I.JJI~ :t:a. ~ite't' op<on­
u ...... 

l:l:et•nlt.n.. f_.i})ili:ty a£ ud~:%~ ~8 .cbe.udc.&l 
a.'S.a.m 1tt. aco~e '-~" 

Jttt.tdu-:. c.pabllJ.l:)r of e!\4l MJrVieu to dO"" 
11Ydr t:o.dc eb...k:al -.n.U1t:AS to lil.'a:M ln 
.an .-.rg*"C)' build~ .t.tv.ati~t 

tv ... luat.e thlt ~a4at;!.Qu o£ Cbc tOc.llae 
af!eetble1::wd• of I:UUtary .. o.:~ c.u•..d b)' 
tha vu:rfq,c oC prot.et:t"e- .-,u ~ 
Jlvllllutu:::d wl.Aa:r.abUit.Y of by dot.ai.vc 
U11te-r• .&!3d ~•d.CJ~M.t ar ..... 1"1: ~ ....... 
'Do.toX"Ulbut prot.c:ioc d:foH'od b.r ateodard 
~ V(lt 'tllea~hor .s,.ar as-.t.a.~: ebe:oltd~a.t 

a.gtln.t ... 

lvttluate -.oqQ.llC)I ds....abltas of. ntitl.e'ty 
proj.c:t:ilea vf..th Cb..ot4U41 aaottt Ull. 

Ole~ut~~~t refarrcd to 
&!z,•vo<d A.n~ t) 

(acquireaaa.t n&ttN r:et 
v<:stOO) 

IitV.aluaro pcrd.at:ctV<Y d~radou th&t ~.:~n be Study J3 .. 1U (s'lOOtl) 
cntid~tA:d fer 1j'io&: cl)ntral a.gent CS2 "'ri\ev> 
UHd a co:~'t co dt.ny •cc.ev• to c:ll ez-
bltior •r... auctt p ~ •• JM!rb.ieit•r ot f.r;l:hle 
lJ.nt, en- a t.Mer!OI: .m:M- ~~b u PN~ 
:u.gl!'ls.iJI.d -.Ad wpply ..rcl:w::a.lao&.., 

n.t•taiu •f:fQCt.ive d«*DDris:w! tr:•vd of 11urlar:r~ Study Jl .. ltl (S13SM) 
1:"el-...d fJB. ~ -t..r • ~::••-t.o.a 30 ~re.mt: of 
utgia::utt •tl"'tlAth .t .. t .. d ~ 
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L~S 

t:'l:'-~10 

T..'!' ... l1. 

L'!-ool3 

LT-14 

l.:f-16 

L"r-1.1' 

..,_t:rat:fcm. cff-.et:lvetu~•• o! CB ·~ 
t"da~H by aazotd d..aliv.-cy t:J'IAZ' tropi~al 

c•ht. forq~ .are.u. 

ltwt.r...t..n.. t:M: •ffeetiv.ou of btah •Pfl'd 
~t.v.l .crt.~•dallv.TY of d•tolt.at«. 

Op.r.at:lo'A.a117 lilValwu:.a vutou• do4.CJQt.~~atn&.c:iuQ 
aat.rLd.a and ._t:.hod• t.o ue•t:c~1Q. a trua 
:alad.oC!IIh:lp. MtvaaD. u.eh &fld d\4 •rt.c:e. on 
~~~ UC*%'1.-1 II.U4

1 
.C..!lS..~ 

~--=~1!.)- •v.lU*tti 611 <:.tn:reort:t u!d 
M~ nt•.Udt .asw!l .!n•l~c CS 
~a:ndna dntca.t. 

IHt:•T'l1lb:14t ~- •ilt.ury v&lua. tJf 'bloUs;teal 
-.1 cb-ie&L .. !Mt:a a...ai.Aat: •hD"• ....S noa<' ... 
!~!:tow tar~;•t• ~ nl.:au\l:d u " puf»t: M<lt.lrett: 
<-.t:q:t. ttM ..uldpl&) bet»"ea~~t •hc:t:". lll..al! l 
•tl•• of~-chore. 

bt.te~ oparat:tooQ . .tly t.lW •ff.Ctiv~u ot 
dl:.....tc'-.1 t.Dc.-pc.lcanU ail APOCil'f(Kf -~~ 
.:Ja.tdi'XUil dillae• ... r-t by ht.a;;n...,.rt.o~ 
-.t~a:aft,. 

'tv&1uat.w i:.be e.ht.Ut:7 Qf t:he ~ibi.o.a 
.uaault lhltl (J..liSQ t:o CJlil.d\lct: •'ll 
.,.nt.o:l.ou• ... :aa.ult ...e a b.mtc. •t:Nt:c:o.~~c. .. 

tloltt.eT'll'l~ vf:u:lt~'C' e~t14t!xl:a ... ttP.t it.toi'ltiey 
ol a'lllt'hibi""* :tb:ippJ.o,a (!neli*!:tns new con ... 
•t:'tUCe!oo.) u •orzu•'C4 tQt- t:JpeTat:iDn .. t 
t;equi~r;·· 

• 

1/U;bi;lr.a'lr.Drc eaacolled,. 
lld.tnod 1 B.ot:Ult.td 
ot: '!:!t.na AAdt•••od 

St'IXS.7 '1L•l51. l!bue rt 
(St1011) 

!at 70-11 t !hue n 
(':rl;:.t;.M) ; 'l'cu 72-)0 
tt4Q5!f) 

Sti.MI,. 74-lU (8145A) 

I 
\ 
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t:r ... lO 

t.'t-l'l 

PA.-l 

~ 

'' ' "' 
l'A-) 

"' 
•") PA•6 

\ 

PA•7 

Pi. .. 8 

PA.-9 

-

£v&iu•~ ·~ ~a~r.~e~ ~ d•~~tvo oqu~t 
.,.tlf:<:lla co dGter..ln~ 1~• RpPtU.f'Y fQ¢ p-...bo 
aU ~ d•t:~e at:od to evalva~t.r t.cciul a.iz 
tore• .:apa'oittt.y to ~r .. ro f.n • ':4Xk .w!'J'~­
-tt .. 

• 

~e 20-lL, !'ft.•ad I.I 
(Tl.161f) 

J:v&b.t• thG ~ VIJ:I.d: 'tY•ek Ship ~dq Study :"4-116 (S61Dll) 
J!CP1'S2) 'hchrlt.,....~ 

b.alu.ace ••~t:.ed k.oy c:apor.wtln;.a cUl.t.r::r/ ln.~ 1:.1.1- {!H'bd:# 111 !"! 7.l) 
lsd~ tc ell Vl)1'!\Arabtlit.y. 

:Ou:~ratne fiUTViv&btlity of l11$h<= ..:,~-• .aazl/ 
o:r "rothu::<;.iJ:I!a. c:a:f t:.luthr offie~c:r l!uc: ~o pro­
lonaot:d c:qto•li:IT'O = c:ht:=Jic'l aae-au; 
r~~t:• fer prou~~tve habld11c.a o~ 
.. 1c.t~ tt¢Uf.1W'I$QC u4 a1r¢'C'aft b7 
Arr.l fllsbt:. l!nNII in. • ca RiWb.·~c:t. 

:Dat.tr.taa tloo rcquircs.-na for; ptt~aQill'l:~l 
(.lm.kJ•bt'tlt:r•tl..oc) Nrrt..rCJ .tor a vn'!4.ty a£ 
type:• ~f terralu 111.14 c 1 t.&U.e eonditf.:m•. 

MC.C"'l£Ju: u dercuac:f.oll. au:ca~i&L or me 
d~l'.tl& •1•~ c:IIQ be ch&n&ell to ptmllltit 
"'""•Jt:na f-r:.xa III!W'lh h:l,.tu.r £1.t:l.t\Jdu en: ~ 
PftWilt •Pl'.,.lxll: !r"" ht,ah-p~~rf.a'llUXIC4 .dr ... 
"•ft .. 

ht:•Elll.act accurate Ql v•EMn" &bd n .tr:waviod 
~ .JUUDt!a.a fr-o. &.te.ndly fid.q•• 

Dctunw.ao tbcr p.onh~~Y of. C:SL God: CS2: 
tmda vart.cus C't'l'b:~ta1 coo.d:ltiou.t. 

ca1cula~e the drift b&c*rd ~---t·~· for 
CS2. lin. tkopa \1$11d«~;r • vUfa r•~ flf aet­
ecroloat~l co~1tiona. 

(Bco;!ui.r~t J:«"t\1~ C'Q 

c:r:rK:PAo: uufu1fll1ed* by 
Ltr (S) dtU 13 'Dee ';~} 

(B.cqu~~a.tet:~t r~;tunoo4 t;a 
t."lltCl"I!.C uatulEl.l.lllbd~ by 
'l'.tll: (S} dtd !!6 tH-e 72.} 

Source "Saa\:.: 'Vol vn 
'ta:r:-t. l, Pee 11 

S'""'Y 7J·lll (SllSJQ 

Mdr~•-.coi by bet• 68-'t:t 
<1!QCf 68-53: Scut:~ :a:ook~ 
V.ol n .. hr: 1. CS'; scud~ 
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UNCLASSIFIED 

• • DTC OPERATIONAL TEST 73-12 (U) 
FLAME WFAPONS FOR MINE/ BOOBYTRA P CLFARANCE (U) 

\A, 
1. • RATIONALE (U) 

The neutralization of m"nes and boobytraps has been one of the 
(COHUSMACV) most critical research and development pxoblem axeas for 
the past several years. Although much work has been done, no 
effective solution has been found. As a result, C!NCPAC has 
requested Deseret Test Center to conduct a controlled test to determcne 
the effectiveness of available flame munitions and delivery tech· 
niques in clearing mines and boobytraps. CINCPAC has also recommended 
that the fuel-air explosive bomb be included in the evaluation. 
Although flame munitions have regularly been used in Southeast Asia 
in areas known to be wired or boobytrapped, analysis of after-action 
reports of lessons learned has failed to yield a clear measure of 
effectiveness. Such an estimate is des1rec by CINCPAC, an est>mate 
in which identifiable variables would include delivery technique, 
type of mine and boobytrap neutralized, and the area over which the 
neutralization occurred. A tabular presentation of the number of 
munitions required to neutralize 90 percent of the mines and booby­
traps within a helicopter-sized landing area "" also included >n 
the CINCPAC request. 

v. 
2. • PURPOSE (U) 

To determine the effectiveness of flame munitions in mine and 
boobytrap clearance. 

v. 
3. ... SCOPE (U) 

DTC Test 73·12 will consist of a two-phase effort. Phase I will 
include the study and coordination of the appropriate test matrix. 
Specific unknown include identification of typical deployment 
techniques and materials, and heat activation properties of the 
chemical compounds used to activate enemy devices with consideration 
given to the thermal sensitivity of the family of explosives of 
concern to U.S. troops operating in the Southeast Asia theatre. An 
~ priori assessment of environmental variables (such as soil type, 
moisture, flammability of indigenous vegetation, etc.) will also be 
required. The second phase will include preparation and coordination 
of the detailed plan of test, conduct of the teats, and preparation 
of the test report. 

I JNCLASSIFIED 
47 
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70-D (1405F) 
ThTeat to U. S:. 
fl:'om High Altitude 
Dialogical Attack 

70-10 (IlOOA.) 
Phase I, Sorption 
of Nerve Agents on 
Vegetation and Soil 

70-ll (Tll5A) 
Phase 1, Vulnera­
bility of Military 
In.stnllat:!ons 
(Technology Phosl!) 

70-11 (Tll6N) 
Phase II, Vulnera­
bility of Military 
Installations, Per­
sonnel, and Equipment, 
to Mass~ve Chemical 
Attack (Toxlc Rain) 

70-74 (!410A) 
Phase II, Effects 
of Urban Atmosphere 
on Biolog1cal 
Aerosols 

CINCONA.D 

USA 

USA 
USN 
USAF 

USA 
USN 
USMC 
Cil'!CLIINT 

USA 
USAF 
USN 
CINCONAD 

To determine the potcnt!al threat to the u. S. 
from high Qlt1tude offshore b1ological attack. 

To dct~rmine the effcc~s of absorpt1on and 
adsorption of aerosolized nerve agents by soil 
and vegctat~on and to study the scaveng1ng 
effects of soil and vegetation upon an aerosol. 

To develop the dissemination~ sampling and 
a~sessment procedurea required ns pretest 
technology for military installation vulner­
ability nnalyses. 

To dercrmJne haznrdB .o.s3oc1Cited wi tb .o mnssive 
chemical at tack (TO)(ic Rain) on militm::y 
installations, equipment, and operating units 
(personnel) and to investigate the associated 
decontamination problems. 

To determine the effect~ of polluted urban 
atmosphere on decay of biological aerosols. 

3 

Final report was published in August 1972. 

Work is suspended. A status report waB published 
in November 1972. 

Testing is in progress. Five of 12 large-scale 
aer~al release trials using chemical si~ulanr 
tagged with fluorescent particles were conducted 
using F4 aircraft and the ~ 28/B Spray Tank. 
Data nrc being -reduced and the nnnlyais io in 
prog-ress. 

Planning is in progro!ls. Coordination meetings 
have been held with Edgewood Arsenal per~onncl 
and DTC supported Edgewood Arsenal in preliminary 
work at White Snnds Missile Range. 

Test~ng ~s ~n progress. Laboratory trials have 
been completed. Field ~cials utili%ing the 
microthread/mobilc van technique were ~nitiated; 
however, problems have been encountered in 
obtaining consistent biological rccovcrLes. 
Efforts are underway ro isolate and correct the 
problem. Field testing is scheduled for comple­
tion by 3rd Quarter FY 73. 
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Table 1 • • SUiliOM")' of li'IC Test l?tognm (DL l4) (U) (C<mtl.!:med) 

Test./S:tudy 
Number 

72-30 (1:4ll0N) 
A~1"osol l)iffusion 
in Ma.l:'ine At:mos"" 
pl\ere 

72-70 (1:4!1511) 
Vuluerabil<ty o£ 
U .. s. Coastal. 
T.ugcts 

Cogni~ant 

1\gonoy .. 
Purpose 

Xo cbaracteriz~ aerosol diffusion in a 
marine environtnenr:. 

To determ1n; the vulnerability of nelected u. s. 
coastal targeta to biologi~al attack from offshore. 

4 

UNCLASSIFIED 

Status 

Program has be~n deferred pending ap?roval from 
higher headquarters. 

~rogram has been defer~ed pending 4pproval £~em 
hinhet headquarters. 
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ABSTRACT 

A total of twenty-five trials were conducted. In nineteen, 
biologicals were rel~ased from an elevated line source by 
the Aero 14B/A4 weapon system; in six, the release 
the surface a multi-no~zle, E·2 Disseminator. 
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• PREFACE ----

The following guidance concerning pathogenic biological field 
testing was received from responsible authorities about the 
time Deseret Test Center was organized in May 1962: (1) the 
tests were to be conducted with a minimum of equipment, support 
personnel, facilities, and elapse of time on site; (2) test 
sites were limited to United States possessions or remote 
open sea areas; (3) the dissemination of agent materials was 
to have no protracted or significant effect on the environment 
-- this included people, domestic and wild animals, birds, 
or any biological life which might be permanently injured or 
could create a hazard to man; and (4), tests were to be con­
ducted safely and in accordance with a security plan which 
would ensure a minimum risk of detection. The first task was 
selection of a test site which would meet the criteria for 
causing no significant effect on the environment. The selec­
tion of the test site would define the extent of the problem 
which had to be faced in order to fulfill the other criteria 
A Medical Advisory Committee was formed composed of eminent 
scientists from the field of ecology, epidemiology, and related 
sciences, '!:he Chairman of the committee was Dr, Dorland J, 
Davis, M.D., Director, National Institute of Allergy and In~ 
factious Diseases, National Institute of Health, This 
Committee first met in July 1962, to review information on a 
number of proposed test sites in the Pacific area with refer­
ence to the releaseMRf agents Pasteurella tularensis (it)f~1 
Co~iella burnetti (~), and Venezuelan eguine encephalomyelitis 

f't. (liB). While there was insufficient information available at 
the time on which to base a final conclusion, an open-sea 
site was suggested as being most acceptable. A program was 

f't. (liB). While there was insufficient informat-ion available at 
a...L- ..__1_.~ -- __ 'f......1 _t__ ..__ 
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3. 

outlined to develop the necessary ecological and epidemiolog­
ical information on which to base a final decision. The 
program took into consideration the entire Central Pacific 
area with emphasis given to Johnston Island, the Hawaiian, 
Harshall, Gilbert, Phoenix, and Line Islands. The selection 
of a site in the open sea southwest of Johnston Island seemed 
logical in view of the Medical Committee's suggestion; and since 
the site was located away from shipping lanes, it provided 
the greatest distance of downwind travel free of populated 
land areas anywhere• in the Central Pacific and was known 
to have a low wildlife population. 

v 
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Eeological and epidemiological activities were increased 
during the conduct of the test and for two months following 
in an effort to detect if any change was made in the biological 
environment. The DTC Hedical Advisory Committee met again on 
3 June 1965 to evaluate these data. There were no 
that had taken place. 

rendered by the following organizations and units: 

Dugway Proving Ground, Dugway, Utah 

u.s. Army Biological laboratories, 
Fort Detrick, Frederick, Haryland 

~Iarine Air Group 13 Detachment 
(A4C and helicopter support) 

AEWBARONPAC Detachment 

Patrol Squadron Four 

Patrol Squadron Six 

. '; •'. I I, "t , 
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USS GRANVILLE S, HALL (YAG 40) with 
SfiAD G~:oup 

I 

Naval Biological Laboratories 

Army Light Tugs 2080, 2081, 2085, 2086, and 
2087 manned by Naval personnel 

Army Pictorial Cent~r 

Meteorology Research, Incorporated 

Booz Allen Applied Research, Inc • 
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SECTION I 

TEST OBJeCTIVES (U) 

~ RESTATEMENT 

The test objectives, as originally presented in the SHADY 
GROVE (C) Test Plan 64-4, 12 March 1964, are as follows: 

1) To evaluate infectivity of agent UL aerosols over 
effective downwind distances, utilizing an elevated 
line source from an operational weapon in a marine 
environment, 

2) To determine the viability decay of UL over effective 
downwind distances, 

3) To characterize atmospheric diffusion in a marine 
environment. 

4) To assess the operational capability of the weapon 
system, 

5 
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SEctiON" II 

SCOPE (U) 

.. 1. • GENERAL 

' 

A total of 13 trials, 9 aerial and 4 smr:r:stco> 
releases, was conducted under Phase B. UL and biological 
tracer BG were released in all trials"-except for Trial B-8 
in which only UL was released, 

2. • METEOROLOGICAL STUDY 

Prior to initiation of this program (but·J.n conjunction there­
to), a brief meteorological study was made near Hawaii 
(Phase A). During conduct of Phase B, a more comprehensive 
series of diffusion studies was conducted 112 to 320km 
southwest of Johnston Island ••• the site of Phases Band D 
of the SHADY GROVE (C) test program. Fluorescent particles 
of zinc cadmium sulfide (FP) were used during this study to 
assist in evaluating the meteorological phenomena of the 
areas, 

6 
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All Phase 

SECTION III 

TEST PROCEDURES (U) 

remote open•sea area ap]prc•Jfimaltel.y 
Johnston Island 

2 • • TRACER MATERIAL 

The biological tracer material 
(BG) used in this 

3. • AGENT MATERIAL 

The pathogenic 
used for this 
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5, • DISSEMINAtiON PROCEDURES 

a. Aerial Trials 

tn each of the nine aerial release trials, A4C j~t air~ 
cru[t (equipped with two wing-mounted, modified Aero 14P. npray 
tanks) simultaneously disseminated tracer BG from one tank 
and agent UL from the other tank along each of one to three 
release line 31 to 

b, Surface Trials 

In each of the four surface trials, an LT tugboat, equipped 
with two E-2 Multihead Disseminators, simultaneously dissemin­
ated UL from one head and BG from the other head 
kilometer release line, 
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~ l?HASE B TRIALS, DTCTP 64~4 (U) 

.. Time-date series Time·date series 
'trial (local tima-1965) Trial (local time~1965) 

B-1 B~3 

• tine 1 0402 tine 1 0433 

' 
Line 2 '0433 12 Feb Line 2 0500 

Line 3 0528 9 Mar 

-s-2 
B-4 

Line l 0359 
tine 2 0430 13 Feb Line 1 0430 

Line 2 0501 
tine 3 0527 10 Mar 

B-6 0557 18 Feb 

B-5 
B-7 0532 19 Feb 

Line 1 0400 
Line 2 04:!7 

B-8 0529 20 Feb Line 3 0456 14 Mar 

B-Sl 0600 27 Feb a-sa 

tine 1 0330 
B-32 0600 28 l'eb Line 2 0355 

Line 3 0421 15 Mar 

B-S3 0600 4 Mar 

B-S4 0559 5 Mar 

28 ---------
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surveillance of the operational area (approx~mately 
was provided by three squadrons from P2V Fleet 

w~'"~'•v•u, AEW BARRONPAC supplied radar-equipped, EC 121 
ai1~~ft and personnel for the purpose of air control (posi­
tioning and tracking the A4C- and FP-disseminating aircraft 

along their rE>spective releas'e lines; also, in positioning 
the LT tug sampling stations, The EC 121 aircraft also 
served as an aerial command post from which trial oper­

ations were directed and, further, assisted in aerial sur­
veillance of the target area during the conduct of each 
trial. 
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f. Of the hundreds of personnel (Marine) Navy, Army, Air 

97 
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• SECTION III 

TEST PROCEDURES (U) 

2. 

3, • AGEm: 

The pathogenic biological 
in this test series 

4. .. DISSEMINAtiON PROCEDURES 

In both Trials D-1 and D-2, A4C jet aircraft (e~uipped with 
two wing-mounted Aero 14B spray tanks) simultaneously dis­
seminated tracer BG from one tank and agent OU from the 
other tank along each of three release lines about 65km in 
length one aircraft per 1 
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~ PHASE D TRIALS, DTCTP 64-4 (U) 
,• 

Test number and release lines .. 
... 

• , D-1 

Line 1 2301 
Line 2 • . • • • • • • • • • • 2331 
Line 3 . • • . . . . • 2347 

D-2 
' 

Line 1 2328 
Line 2 • . 0002 
Line 3 0035 

D·3 

Line 1 2348 
Line 2 . • 0016 

• 
D-4 . . . . . . . . . . . . 0237 

• 

113 

1965 

22 Mar 

25-26 Mar 

31 Mar - 1 Apr 

3 Apr 

'• ' '\ li,. .. I 
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- SECTION I 

INTRODUCTION (U) 

1 .. 

' 

2. • OBJECTIVES 

a, To obtain a meteorological description of each test 
environment. 

b, To analyze observed dosage results for FP and BG and to 
compare the$e results with existing diffusion models, 

125 
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APPENDIX A 

SECTION I 

TEST OBJECTIVES (U) 

RESTATEHENT 

The test ob ject:ives as origins lly presented in the S!!ADY 
GROVE (C) Test Plan 64-4 (L2 Mar 64) were as follows: 

1) To evaluate test procedures prior to conduct 
of pathogenic trials 

2) To determine downwind travel of tracer Bacillus 
subtills var niger (BG) over a marine environment 
when released from an operational weapon system . 

185 
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• APPENDIX A 

SECTION II 

... SCOPE (U) 
... 

1.· ~ GENERAL 

a. Phase A of SHADY GROVE (C) consisted of six aerial and 
two surface release trials wherein biological tracer BG was 
disseminated from the sampling array, 
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• Al'l?ENDlli. A 

SEcnmr ru 

TEST PROCEDURES (U) 

.. 1:: • SITE 

2. 

3. 

All Phase A trials of SHADY GROV~ (C) were conducted in an 

... TRACER MATERIAL 

111 DISSEMl~ATION PROCEDURES 

a. Aerial Ttials 

175 naut mi southwest of 

In each of the six areial release trials, A4C jet aircraft, 
·• two modified Aero 14B spray tanks disseminated 

au)ng each of two release lines. 

b. Surface Trials 

In each of the two surface trials, an Ll tugboat, equipped 
with an E-2 Multihead Disseminator, disseminated tracer BG 

. 

- ..__,,... . 
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APPENDIX B 

' ' 
'' ' 

AERO 14B SPRAY TANK DISSEMINATION EFFICIENCIES (U) 

. - . - . . -- . '. . . . -. - - . 

2. • SCOPE 

3 .• 

This test consisted of a series of 11 tower-flyby trials 
conducted at Eglin Air Force Base, Florida, during the period 
5 to 14 October 1965, In each trial, an A4 jet aircraft 
(carrying an Aero 14B spray tank) disseminated liquid BG 

from a 91-meter vertical sampling tower. 

TEST PROCEDURES 

a, Test Site 

were conducted on Eglin Range C52A, 1 •ca:t:.ea. 
15 northeast of the main base. 

' ............ . 

. . ·. . .. . 
• ' ' I '' ' ' • 

.;.---~~-- !-:""'• .;. ...... ;, --~ =----~_ ... .,:•,· ·_,_ .. --=----- . ../..:. ... _. -... .. 

c. Dissemination Procedures 

In each trial, the aircraft carrying an Aero l4B spray 
tank disseminated BG 
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d, Sampling Procedures 
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-· . 
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! '!'.ABLE 31 • : SUMMARY OF GENEML METEOROLOGicAL CONDITIONS AT FUNCTION TIME (U) 

= Wind- Relative 
Trial Fun.ctl.on SFeed Wind Temp (°F) h.bmidi.ty (%) 
:number Date time (kt.s) direction _(_6~ft Leven (6-ft level)_ 

c C-1 5 Oct 65 1726~13 9.0 70 68,4 85 

c C-2 7 Oct 55 1608dl5 6.5 290 72..5 61 -
'-

C-3 9 Oct 65 1659:12 10.0 240 77.3 78 
1!"' 

C-4 12 Oct 65 1641:54 3.2 85 78.7 43 ~ 

' 
C-5 12 Oct 65 1728:52 4.8 202 74.8 60 I 

' 
c-7 13 Oct 65 0645:23 10.0 50 65.2 79 

c-8 13 Oct 65 1607:39 8.5 72 78.8 48 

c C-9 13 Oct 65 1708:28 12.3 61 73.3 61 ,, 
c C-10 14 Oct 65 1543:36 8.5 140 78.2 67 

c C-11 14 Oct 65 1634:14 5.0 112 76.4 72 
' 
\ 
\ 
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APPENDIX C 

ECOLOGY AND EPIDEMIOLOGY STUDY (U) 

1. ~ INTRODUCTION 

As a prerequisite to the SHADY GROVE ~ Test Program, a 
contract was awarded to the Smithsonian Institution, Division 
of Birds, in January 1963, to initiate a broad general study 

• of avian ecology in the Central Pacific. Preliminary scope 
of the study included ge~eral distribution, migration and 
movement patterns, food habits, breeding phenology and 
interrelationships of avian arthropod consorts. Specific 
areas surveyed included the Hawaiian Leeward Islands, Wake 
Island, Baker-Howland Islands, Phoenix Islands, and, 
eventually, the Line Islands. A speciali~ed ecology survey 
~amed STAR BRITE was started in July, 1963 as an intensive 
study of an open-ocean area (about SO,OOam2) southwest of 
Johnston Atoll, to evaluate and analyze the pelagLc bird 
composition and distribution and related factors that affect 
their ecological patterns over the proposed grid site for 
SHADY GROVE(~. Also included were studies of meteoro­
logical regimes and oceanographic characteristLcS that could 
influence birds found over open ocean 321-482km from land • 
Following a predetermined grid pattern, routine monthly 
cruises were conducted to identify the species of birds 
found in their specific areas, and to observe their distribu­
tion, feeding habits, behavior and movement patterns. Con­
currently, a team of ornithologists commenced an intensive 
study of avian ecology on Johnston Atoll with specisl emphas1s 
upon relationships of the birds on this small atoll with 
adjacent open-sea areas, A permanent study station was 
established on Kure Island and routine visits were made to 
other islands to conduct intensive studies to determine 
relationships of this islands with the open-ocean area near 
Johnston Atoll, 

2, • STAR BRITE SURVEY 

Beginning in August 1963, studies of species composition, 
distributional patterns, population dynamics, and feeding 
habits were conducted over the pre-determined grid at monthly 
intervals for 19 consecutive months--then continued to com­
plete two annual cycles. All birds observed were plotted 
according to location, direction of flight, and general 
behavior patterns (sucp as feeding, hunting for food, migra­
tion, etc), in order to elucidate and define their seaso,nal 
cycle, Thirty-three species ,of birds have been identified 
as a part of the STAR BRITE grid complex. During the period 
July 1963 through October 1965, over 80,000 birds were color­
tagged (bright orange plastic leg streamer) and banded (U,S, 
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Fish and Wildlife regulation numbered metal band) on Johnston 
Atoll so that they could be observed and identified while 
in flight over the proposed open-sea grid area, Two of the 
33 species observed in the open-sea grid area have nested on 

• Johnston Atoll since July 1963; 17 species observed at sea 
' have also been observed on adjacent islands. The Sooty 

Tern was the most abundant species observed in the grid 
and the only bird (with two single bird exceptions) observed 
in the grid that had been banded on Johnston Atoll. The 
species of birds mas~ affecting the density of the grid 
avifaun~ for specific months of the year are as follows: 

Species 

Wedge-tail Shearwater 

Sooty Shearwater 

Sooty Tern 

Nonth 

July-September 

April-May 
October-November 
April-Jutte 

The yearly density pattern of birds shows a well-defined bi­
modal distribution as follows: (a) low population from 
December through March; (b) spring migration peak from April 
through May; (c) high population from June through August; 
and (d), fall migration peak from September through November. 
The Sooty Tern does not become abundant in the grid until 
several months (April) after it has become well established 
on Sand Island (which is probably due to early months on 
the breeding grounds being devoted to courtshkp and incuba­
tion, during which time they tend to remain close to, if not 
on, the island. Estimated bird populations for the test grid 
are given in Figure 107 and Table 33. 

~ -··· -~-
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5, • OTHER AREAS 

Supporting studies, in cooperation lvlth the U,S, Fish and 
Wildlife Service Bureau of Commercial Fisheries, have 
analyzed bLrds observed at sea in an area of 804,672km2 
northwest of the STAR BRITE grtd, This grid survey has 
served as a control or comparison study with the STAR BRITE 
grid and has been very useful in evaluation of data relative 
to birds over the ~pen ocean. Specific studies on the 
Pribilof Islands in the Bering Sea have provided data on 
movement and migration of certain species of shore birds 
(maLnly the Ruddy Turnstone, Golden Plover, etc). 

6. • MEDICAL SURVEILLANCE 

a, Since February 1963, samples of sera, tissues, and blood­
sucking arthropods were collected, periodically, from the 
wildlife on each of the islands visited throughout the 
Central Pacific. Also, 250 samples of human sera collected 
p~io~ to 1964 were obtained fa~ se~ological analyses. The 
human sera came from five islands in French Polynesia which 
represent both rural and urban, indigenous adult population. 
Total specimens collected from island groups and wildlife 
species are presented in Tables 35, 36, and 37. Intensive 
collections of sera, tissues, and parasites were obtained on 
Johnston Atoll and are listed in Table 34 to 39. This 
critical study of wildlife on Johnston Atoll was conducted 
because of the island's proximLty to the SHADY GROVE test 
grid • 

b, All serum samples were serologically tested for evidence 
of Pasteurella tularensis and Coxiella burnetti and addi­
tional tests were conducted to differentiate any cross­
reaction with the Brucella group, 

c. Tissues excised fl:om various species of w1.ldlife and 
blood-sucking arthropods were ground or trJ.turated, one 
portion of sample plated on appropriate media and the other 
portion challenged into laboratory animals, 

d, Laboratory analyses of tissues and blood-sucking arthropods 
(ticks, biting flies, mites, and lice) collected on Johnston 
Atoll were negative fo~ all tests conducted indicating no 
evidence of P, tularensis or C, burnetti organisms, Prior 
to January of 1965, the serol;gical analyses of 5638 serum' -
samples indicated presence of P. tularensis and C. burnetti 
antibodies in wildlife and P. tularensis in the tndLgenous 
human population samples of-the South Pacific. Serological 
results of 12,572 wildlife samples collected since february 
of 1965 indicate ~ significant change in incidence of anti­
bodl.es, 
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7 • • MEDICAL ADV!SORY CO~lMITTEE 

During the 21 March 1964 meeting of the DTC Medical Advisory 
Committee, all aspects of,the Ecology and Epidemiology program 
(including a visit to Johnston Atoll) were prese~ted by · 
various support groups do1ng both field and experimental 
laboratory work. The comprehensive reports and briefings 
were reviewed in detail by the committee. The committee's 
judgement regarding,reaults and their relation to the 
proposed test was published under separate cover. 
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n AasT"A.c:l' ves were 
evaluate, summarize pertinent information on losses of age 
by evaporation, impaction, sorption, and decomposition; 2) to inves 
gate existing mathematical models for these losses and synthesize new 
models were needed; and 3) to recommend future work to advance the 
state-of-the-art in predicting agent losses. Liquid agents such as 
VX and HD when sprayed would suffer losses primarily through evapora­
tion and impaction. Gaseous agents such as GB, GD, AO, and CO would 
suffer losses primarily through sorption on vegetation. In this work 
a new model which successfully predicts the losses due to evaporation 
was developed and has been exercised. It can be readily included in 
the existing WEATAS computer program for predicting agent concentra­
tions. A very simple worst case model for impaction losses wa~ 
developed which predicts losses for cases ~here an estimate of foli 
density can be given. Considerable development work was also done on 
models for sorption of agents on both dry and wet foliage, but addi­
tional development would be needed before this model would be ready 
be validated. Chemical decomposition should not cause a significant 
loss or agent while it is traveling from tht point of dissemination 
the target (with the possible exception of hydrolysis of GG in contac 
with liquid water). 
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b, Field tr4als, conducted in Panama during June 1966, 

are scheduled for completion in August 1966, 
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RATIONALE 

DTC TEST 70-10 

l. • REQUIREHENT/SOURCE 

Investigate the removal of d~ssemtnated nerve agents fro~the 
airborne cloud through sorplLon' by vegetation and soil. 

2. • AVAILABLE IN1'0Rl1ATION 

d. Although the ava1lable informatlon on adsorptlon/absorptlon 
from chamber tests ind1cates that scaveng1ng of vapors by vege­
tatlon does occur, air movement as a parameter has not been 
considered. The results of chamber testing cannot be translated 

1 Absorption and adsorptlon. 

' 

2 



' . 

into a pred~ction of nerve-agent losses under a complex variety 
of environments and f1eld condtttons. 

3 
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• RATIONALE 

DTC TEST 70-30 

1. • REQUIREMENT /SOURCE 

a. Determine the effect of s~ght on biologtcal decay and 
Lnfectivity of SR, u~, and DK ..... 

c. D~rmine the degradation of PG when disseminated ln day­
ll.ght:w' 
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DTC TEST 70-30 

• SECTION I 

INTRODUCTION (U) 

l. • GENERAL INFORHAT!ON 

c. Agents/Tracers: TT, ZZ, PG2, ~rn. SM, and EC • 

• SEC!ION U 

OBJECTIVE (U} 

.. SECTION III 

TASKS (U) 

1. • FIRST TASK 

Invest1gate v1abll1ty decay rates or loss 1n b1ological 

' 

j 
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I ' 

activHy (e1ther tnfectivity or toxtcity) for aerosols of 
agents TT, ZZ, PG2 and Hl!- -and for nonpathoge.ns SH and EC--
<<hen released in a field envnonment under various cond1tioos 

1 
of sunl1ght tntenstty and atmosphertc temperature and hum1d1ty . 

. · . .. . . . . . . -~- . . . . - ..... ··:- . . . - -
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SECTION 1. INTRODUCTION 

l. 1 BACKGROUND 

Deseret Test Center (DTC) Test 70-10 will be conducted in three 
phases. Phase I w•ll inclu~e laboratory investigations required to 
tdentify basic variables a~·scting soil sorptivity. The change in moisture 
levels needed to produce a >ignificant change in sorptivity values for 

~ several soil types will be •nvestigated. Phase I studies will be accom­
plished by passing the air/agent or simulant vapor ~tream through soil 
samples, ' 

Phase II will be planned in greater detail after the results 
of Phase I have been evaluated, However, in Phase II, wtnd tunnel tests 
will be conducted with the same var.ables as studied tn Phase I, except 

1-1 



_that the air/agent or simulant vapor stream will be passed over the soil 
samples. It is contemplated that Phase II testing will involve approxi· 
mately 36 trials. A tentative scope of test for Phase II is presented in 
Appendix II. 

Phases I and II will provide data to assist in the estimation 
of sorptivity values as they relate to significant changes in munition 
expenditure estimates. Phase III is planned as a field test to confirm 
the data derived from Phases I and II. It is contemplated that Phase 
III testing will involve approximately 16 trials. The exact nature of 
Phase III trials cannot be defined until completion of Phase I and Phase 
ti efforts, A tentative scope of test for Phase III is presented in 
Appendix II!. 



SECTION 2. DE~ILS OF TEST 

2 .1 CRITERIA 

2.1.1 Soil Samples 

Soil samples will be tested at four d1fferent levels of 
moisture content: dry (0 percent), 5 percent, 10 percent and 20 percent. 
The dry samples will be dried under vacuum 1n a desicator contdining 
calcium chloride. Hoisture content will be determined by vacuum desic­
cator drying. 

2.1.2 Test Limitations 

Test limitations are presented in Table 2. All testing will 
be accomplished within the limits specified in this table. 

2.2 NETHOD 

2.2.1 Test Apoaratus 

A schematic of the test apparatus is shown in Figure 1. 1 The 
onstream analyzer is utilized to provide a continuous readout of the 
agent composition of the air streams. 2 Flow meters are required in 
conjunction with the onstream analyzers to prov1de the necessary data 
to determine the amount of vapor adsorbed or desorbed by the soil 
sample. A method of controlling the mo1sture content of the intake air 
to the vapor generator is required to assure that the moisture content 
of the soil samples is not changed during each tnal. 

2.2.2 Preparation of Soil Sample 

A representative sample of soil will be placed in tbe test 
chamber to allow the flow of the air/agent vapor stream through the 
samp1e. The amount of soil to be used 1n the sample will be based on 
the configurat1on of the test apparatus. 

2.2.3 Testing to Determine Adsorption on Apparatus Surfac~s 

For eacn level of water vapor in tne agent laden air, the 

lA flow apparatus is required because tbe uttl\zation of BET type 
' equipment requ1res the use of vacuum l·lhich would disrupt the constant 

moisture content required for each trial with m~ist soil. 
2An onstream SOa analyzer modif~ed for use with GB and VX vapor may 

be a suitable sampler. 
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Table 2. Test Limitations 

Air Temperature 

Moisture Content of Moisture 
Containing Soil 

Concentration of Ha0 in Air Stream 

Agent ConcentratLon in Air to Test 
Chamber Inle t• 

GB 

vx 

Specified value +1 percent 
(absolute) 

Dry for use w~th dry soil sample, 
To be determined for each moist 
soil sample so that moisture level 
in soil is not disturbed, 

80 mg/m3 , 40 mg/m3 (nominal) 

10 mg/m3
, 5 mg/m3 (nominal) 

"Agent concentrations are to be within +2 percent of the specified 
values. 

amount of agent that adsorbs onto the surfaces of the test apparatus 
must be determined, This will be done for GB, VX, and simulant vapors 
at the concentration specified in Table 2, The trial will be terminated 
when equilibrium has been achieved between the agent in the air and the 
agent on the surfaces of the apparatus. 

2.2.4 Trials to Determine Adsorption on Soils 

Trials specified ~n Table 1 will be accomplished for GB, VX, 
and simulants. The individual samples of soil will be exposed to the 
agent laden ail: <7hich has a water content that will be in equilibrium 
with the moisture in the soil samples. The so~l samples will be exposed 
to the agent laden air until equilibrium is achieved, 

2.2,5 Trials to DetermLne Desorption from Soils 

After the adso~:ption of agent vapor has'reached equ~lLbrium 
as specified in paragraph 2.2,4, clean air will be passed through the 
so~l sample to desorb the agent. Desorption will be considered complete 
when the downstream, onstream analyzer no longer records the detection 
of agent vapor, The clean air used in each desorption trial will contain 
the same amount of water vapor as in the adsorption tr~als. 
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2.3 DATA REQUIRED 

Particle size distribution, base exchange capacity, organic 
content, pH, classification of soil, and moLsture content will be 
determined for each soLl type used. Each soil sample will be weighed 
before testing. The concentration of• agent and water vapor in the air 
used to challenge the soil sample, and in the air downstream of the 
sample, will be recorded continuously during the adsorption and desorption 
phase of each trial. The pressure, temperature, and flow rate of the 
air upstream and downstream of the soil sample will be recorded continuously 
during each trial. 

2. 4 ANALYTICAL PLAN 

The amounts of agent adsorbed and desorbed by the soil samples 
will be determined as functions of time and concentration of agent 
challenge. The various soils will be compared with regard to the amount 
of agent adsorbed and desorbed as a function of moisture content and soil 
type. The effect on sorptivity of pH, base exchange capacity, organic 
content, and particle size will be investigated, The effect of soil 
adsorption on chemical munition expenditures will be examined if test 
data warrant such an analysis, 
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• AliS'Xl\ACT (U) 

DTC Teat 69-31 was conducted to evaluate the continued effective­
nell of the Shipboard Toxicological Operational System (STOPS) of tho 
USS HERBEKT J, THOMAS (DD 833), The STOPS destroyer was challenge~ by 
five chemical vapor attacks using ~thylacatoacetute ~),which is a 
nontoxic aimulant for toxic nonperaiatent nerve agent GB. An additional 
11 attacka were conducted in which the THOMaS was envelope~ with the 
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I tbi• roport outline• tho work 'cco~l1ahed 
conducted in the of San Dl~JI>l. 

'!he U, S. Navy provided the followins auppot't: 

(2) USS lUil\HRT J. tii)MIIS (DD 833), at tho target 
t:ett eh1p. 

( 3) PCP ".,ut bcata" ful." asen t diuomillotion. 
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SECTION 1 , • INT!\ODliCTtO~ 

1.1 ... BACKGROUND (U) 

August 
STOPS after operational 
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1.3 • 081ECT1WS (II) 

The objectives of this teat were to demonstrate the continued effective• 
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SECUON Z, • DETAILS OF TEST (U) 

z ,l t lNTRODUCUON (U) 

2,1,2 Teat Site and Teet Ship Configuration 

DTC Teot 69·31 was conducted in a temperate marine environment 
approximately 80 nautical mtlel off the coast of S.n Diego in the 
vicinity of San Clemente Ioland,and Santa Catalina leland in Fleet 
Oparattng Area W·290. The teat was conducted during August and Sep• 
tember of 1968 during daylight houro, The USS HERBERT J, THOMAS (DD 833) 
wao steamed under normnl operating conditione (two boiler operations) 
throushout the trialo, General quartera (GQ) were soundeO prior to 
beginning each trial and m&1ntainod throush the completion of the oamp­
ling schedule, Zona-to-zone tran•it Within the STOPS envelope waa not 
pe~tted during GQ, Following oach biological trial and before aecurina 
from GQ, the ehip'a water·w~ahdown oyote= was activated for app~oxi=ately 
10 =inuteo to thorou&hly fluah t~• topoide surfaces, 
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• FOREWORD (U) 

~' Many organizations made significant contributions to the success of 

the test. The organizations include: 

Tactical Air Support 
l 

Ships, landing craft, 
crews, and troops 

\ 

Security Forces 

Evaluators 

On-sHe Support 
' 

· Aircraft Munitions 

Medical Monitoring of 
test subjects and 
Background Studies 

-- Background Studies 

v 

VMA-324, MAG-32, I 

2d Marine Aircraft Wing 

Landing Force Carib 1-69/BLT 
1/8, (attached and supporting 
personnel from 2d Marine 
Division) 

Force Troops, Atlantic 
Fleet Marine Force, Atlantic 

2d ~~rine Aircraft Wing 
2d Marine Division 
Force Troops, Atlantic 
Fleet Marine Force, Atlantic 

Atlantic Fleet Weapons Test Range 
Camp Garcia 

NBC Weapons Section-2 
Marine Wing Service Group 27 
2d Marine Aircraft Wing 

Naval Medical Field 
Research Laboratory 

Naval Medical Research Institute 
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• ABSTRACT (U) 

• In D(.<r~!~t '69-lOf'units of -~~-~~Jdy'qj'[-~1!_?:::7 

Wel;"~Subjected to a chemical'~}>_!:_~~~ ~hiJ_!l. e~gagad. in an s~p~ious 
J. - • ·-~ - -· ~---·- ... -

assault, The objectivelof the test was~wo-fold:. (1) to,aasess the 
.... • .. - ... ~ ·~ ... ,. ~oo<•""' ~ ., 

degradation in performance of troops wearing protective clothing_aqd (2) . - . 

to illustrate the effactivenees of exi~ting chemical weapons. ~~~tarot­

nation of ships and equipment suppo1:ting the landing was also assessed. 

tlf The test was co~~ct~d-in May 1969; on the b~~hes of Vieques, ~ 

small island near Puerto Rico, A harmless liquid, ~rioctyl phosphate was 

used to simulate the lethal chemical agent, VX. Attack missions were 

flown by Marine A-4 aircraft carrying Aero 14B spray tan~s. 

V:f. 

I JA fi""\_~ Jill .t"\."""1-•--
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21 1.2.3 • Simulant; (U) 

22 The simulant, trioctyl phosphate (toFY, is a quadripartite approved 

23 simulant for agent VX, -
24 -
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1. 2. 6 4 Primary Control Ship (U) 

-
The LSD-30 (USS Fort Snelling) was the target ship for the ship 

trial. The Snelling is a Thomaston Class, Landing Ship, Dock (LSD), 

1. 4 • SCOPE (U) 

~ The purpose of DTC Test 69-10 was to determine the operational 

effects of a persistent, toxic, chemical spray attack on U,S, amphibious 

forces. The test was conducted in the spring of 1969 on the island of 

Vieques, which is located six miles east of the island of Puerto Rico. 

(U) The test was conducted in two parts: (1) aerial spray attacks 

against Battalion Landing Team (Minus), BLT(-), and company sized USMC 

amphibious landing forces; and (2) an aerial spray attack against the 

primary control ship of an amphibious assault £orce, 2 

~ During all the trials, a nontoxic simulant for agent VX was 

-5 
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~p7ayed from Aero 14B spray tanks carried by A-4 aircraft, 

~ On the primary c~ntrol ship trial, an LSD was attacked while 

~ it was simulating off loading of troops for an amphibious assault, IIIJ 
1.§_ 
16 -
17 
18 -
19 -
20 -
21 
22 -

~ During all trials, chemical sampling was conducted on exposed 

personnel to determine if they were contaminated with the simulant, Also, 

the performance of the troops, the landing craft crews, and the ship's 

~ crew was evaluated with regard to the response of personnel to the chemical 

24 subsequent ability to operate in a simulated toxic 

25 -
26 
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AllSTl',i\.C'l: 
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· of nol>patl>ogenie orgsnl:•me- 1i tr.C) an~ 
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' • CHAPTCR ONE 

OfERA7!0NAL Slll-ll>!ARY IU) 

SEC'l.lON l 

PURPOSr: (U) 

• SECTIOll I1 

R!.:SULTS (1f) 

) 

, Twenty .. uevan triah Wt!t"e conducted 
to 30 S~ptembor 1966. Tr•als were conducted 

·area off under 1o>t windijpee<l 

18 August t 

l 
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SF.C'l'!ON II 

OBJECTIVE (V) 

To determine biological decay of vegetative nonpat.~ogens 'in 
a marine env~ronmtnt and to compare the field decay rates J 

wl th chamber decoy rates when conducted under similar con·.' · 
ditlono, 

SECTtON III 

SCOl'E (U) 

The decay portion of HALF NOTE consiotod of 27 over-ocean 
trials divided into four gro~po. Group A consisted of oigh~ 
trials ln Which standard EC and BG ~ro dioaaminatod simul~~ 
taneou&ly upwind fr0111 1 targot arroy. • Group 8 conoioted of 
eight triala wherein SM and Hr. were released olm~ltaneousfy. 
Gro .. p C condated .. of eight trials in which RC (.l.ode by tho I 
UK process) and BG were oi~ltaneouoly disseminated.~ Thre~ 
of the eight Group C trials used 1 United Kingdum prnduct; • 
t~e ramai~ing trial• used • Fort Detrick material produce('V 
by the United Kingdom proceoa, jln each of the trials of« 
Groupo A, 8, •nd C, 1 slurry of BC and the designated ~on­
pathogenic ve&etat1ve organlam were released fro~ Aero 14~1 
spray tanks, wing·r•ounted ou A4 jet aitcraft. •the aircrott 
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' flew at opc•·~t.~ond speeds ~nd.,he!ghts., 11wo·<.elcase lines" • •• 
~..tW£~·~ "'rpade u~wlrid r~rorn .t~S ,fa,rgep ~rray. ~ Tri~~i:!f.~!!! ~OJ!9¥S.£~!i!'f 
~.t night. I~ -~~~e three .~r\l,u~.E .. ~r1als 1 a n~w _te~t COltcept ... ~-~,.:· 

was-.employed in wbtch an A4 Jet oircraft diasen1inotcd into 
th~· Vtnd along':~ release line dirQctly o,er the ,YAG-39. I 
Th~ _YAG-39 _th9_n traverr~t.l upwind, along the line~ a'f.t .. ~~P1J.1~g• I 
to stay in tha aeLosol cloud £Cir sCV<"ral hours. Wltlt each .1 
HALF NOTE ,...teld_trisl,f chalnUerJf1als,we!'Q conduc~t~~ ,.su_.b'i..~·""J~~ f 
9CCiUCntly .'ll Fort Detn.ck, Md. :,,dnd at the Navnl JHologic'll,ll 

4 
LaboraLori~S. Oakland, C;'loli(ol"lll a _ Tll('~c ch •mber tria16 _ ·~-~ ... 
p:lrnlltHod a<~ .. C10::~1y .iis:.p:J.:~siblc .Lhc m£.•~oL'orolo~!ca) con- ' 
dltlons (temperature and Rll) obser'Vcd in lhe (i.eld and used ~ ,t 
the san1e lot o£ materiAl. 

SEC'f!ON IV 

TEST CONDITIONS (U) 

'li:.ST SITE 

wos 

SIOLOGICA~ MATERIALS 

Cl• fi.L01.,:)6LCi"l T:-olcer 

The biolvRLcal tracer BG 
liqlltd to~.n (used du<lng 
Bto-r~rm C()tporation, 
•dded lo th• BG 

(Barillus subtilla 
11"-I.F llOtE trials), 

Cdil'orn••· 

7 

var. niae1.) 1 in e 
.. as produced by 

( 17.) """ 

---------- - -
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3. (U) 

h. YAG-39 ·-

I IN~ I ASSIFIED ._. 
Sampling '-lac; accomplished as outlined abovP, howev~r. instead 
Of tWU pUblllon&, (our 8\Ulpling pO:!HtiOnS ~ere USed--tWO 
st~:~ti.on!l positioned on the main dtck and t~.,o on the upper 
bcldgfl level. Andersen ~amplers to determlnc part1clc~slze 
du.\..ribution of the cloud w~re pla~ed at one position on the 
'llaln deck and ona position on the uppel" hrl.dge lE>vel. 

~IETEOROLOGICAL NEASUREMF.NTS AIID CCNDlTIOJt! 

a, Meteorological Measurements 

(2) Aircraft 

ihe HC-47 aircraft wa~ ~nstrumented to record, con-~ 
t1.nuously, ;he following parameters: pressure altitude, alr:­
tetnperaturc,. reLAtive humidity, infrared sul"face temperature, 
ozone concentrat10n, turbul~ncc, aircraft drlft angle. compass 
heading, true airspeed, and ground b~~ed. • 

ll 

'--------------------------------------
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I ABSTRACT (U) 

• Deaeret Test Center (D'i'C) Test 69-14, P.v;~e I, WAS conducted 
between July and November 1971 at Dugway Proving Ground (DPG), Utah. 
The primary test objective was to determine the hazards associated with 
inadvertent release of the MC-1 bomb during takeoff and landing, as well 
as the hazards resulting from bomb damage caused by hostile fire. The 
secondary test objective was to determine the adequacy of leak suppres­
sant and disposal procedures for damaged MC·l bombs currently used by 
USAF explosive ordnance disposal (EOD) teams as specified in Air Force 
Technical Order (AFTO) 60-B-2·2-16, paragraph 5. 

• 

successful trials. Eighteen bullet· 
tent releases were conducted • 
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to SO· and 30~caliber fir&) 20mm armor piercing 
(API) ftre and 20m:n high explosive incendiary (!lEI) fire. 
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1. 2 (U) DESCRIPTION OF MAtERIEL (U) 

The item tested wae the 750·pound MC-1 bomb, simulant and/or 
water-filled, equipped with or Without. burster for Phase 1, subtests A 
and B. The item was equipped With adapter booster and the MAU·9l tail 
fin in "lo·drag'' for the trials Phase 1, sub-
test C. 

·.~ ...... 
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Table 2 (U). Summary of Trials Conducted under OTC Test 69-14, Phase I 

MC-1 Bomb Configurarion 

Nulllber With Fuze 
Subtoec o£. With Without Adapter and 

Trials l!ursrer Burater MAU-91 Fin ("Io 
drag" display) 

A 5 X 

(bullet 3 "' ie>pact) 
' ' 3 " / ---- --- ---- ---- t--------

B 1 X 

(bullet 
impact) 

l X 

1 " 
1 " 
1 X 

2 X 

2 " 
3 " 
1 X 

3 X 

---- --- - - ---- 1--- - -- --
c 6 " X 

(inad- 2 
vertent: 

X " 
:::-ele.lse)\ 

-•EoD denotes explosive ordnance disposal~ 
•NA denotes not applicable 

Data Obtained 
Type Type . 

Projectile Liquid 
Used FLll Phc-to- S<:a.pl- Muni-

graph:l.e ing tion 

50 cal. DEBP X X K 

M?'I W.:>tel" X X 

DEHP >< " X 

------ 1---- ---- - _...-- ---
20tmt DEHP " X J' 

run Water " " 
OEHP X " X 

DEHP X X " 
2011Jll DEHP X X X 

API Wllter " " 
DEHP " >: " 30 cal. PE!IP X " API Dl!;liP " "' 
Water X " ----- '---- f----- - -- --- -

NAb DEHP " X " 
NA OE!lP X " 

Eon• 

r---

" 

r---
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AHSTRAC!' 

to exaMine t~h~el!~!~~!!!!! 
following 'a biological agent attack. A secondary aerosol is defined 
as bacterial, toxic, or viral particl~s resuspended .n the a1r after 
c~ce settling from a primary aerosol attack or after the biological 
agent has been intentionally deposited on surfaces. 

The types of biological attack simulated in this study were (a) 
a liquid fil'ed bomblet point source, (b) an aerial liquid spray l1nc 
source, and (c) a surface deposi,!on with dry 

til 

. ··:.~·~·-= : 
. . 
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SECTION l, S!M1A.l\'l 

1. 2 DESCRIPTION OF MATERIEL 

A llq11U of BG was di••c-rSI>d 
a vehiole mounted generator. ·,'r,c dry form of ,1(; 'Was manually depos­
ited "With a gravity test flxtur~ at the designated a1•aa for the t·oad 
deposit trl&ld. 

H 



1.4 SCOPE 

twenty trials were cQnducted 
regimes between Jul; and December 

l-2 
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~0!! 2, IJETAll.S 9f. TEST 

2.1 EXPLOSIV£ !EST F~XTUR~ DISSEH!NATION 

.:t!:".~~ .!'.~.~; 
• .::·:·.::;r:::., ... ~·l.."'T.; 
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.. fOREWORD (tl) 

(C) Many ors~ni~ations made significant contributions to the 
success of tl.e test. The organi~ations incl<\de: 

Tactical Air Support 

Sh.ips, tandtt<S craft, 
crews. snd troops 

Security Forces 

EvaltJ!!,I;Ot'S 

Ott·• !.te Support 
\ 

Aircraft Munitions 

Medical Monitoring of 
test subjects and 
Background Studies 

~a~kground Studies 

VMA-324, MAG•32, 2d 
Marine Aircraft Wing, FMFLant 

Landing Fo~ce Carib 1•69/BLT 
1/8, (attached and su~porting 
personnel from 2d Varin~ 
Division), Amphibious Sq~dron 
1.2. 

2d !-Iarine Al.r<:raft Wing, FMFLant 
2d Marine Division, FMFLant 
''orce Troops, Atlantic, n'.FLa11t 

At.lant l.<: Fleet Weapons Test Range 
camp Garda 

NBC Weapons Sect!.on•2 
~Arino Wing Service Group 27 
2d Marine Aircraft Win3, FMFLant 

Naval Medical Field 
Research Laboratory, 

u.s. Army Research Inscitute 
of Fnvir~nmental Medicine 

Naval Xedieal Research Institute 

UNCLASSiFiED 
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Table 12 r.fl. Estimate of Contamination on Landing Force Per.onnel on first 

Company Trial (C Co,), 3 Hay 1969 tU) 

Name of 
individual 

Stickles 
Maxon 
Gul!lano 
Dougherty 
Marrow 
McCr~e 

Nick 

l st Platoon 

Johnson, E.E. 
Bett~oger 

Schuerman 
Deese 
Guevara 
Allen 
Beecher 
Walsh 
Wren 
Owen!l 
Oswalt 
Brewer 
Michniewicz 
Ki.ato~an 

Sherman 
Chri!tenaon 
Richardson 
Kowalczyk 
Haigler 
Tochtesman 
Raffldcr 
Rinks 
Shamitkde 
DoYnlng 
~lerrera 

~nd Plato~n 

v-ss 

Nllllle of 
ind1v1doal 

lst Platoon 

Paulsen 
Johnson, E. D. 
Williams 
Place 
Vasquez 
Smith 
Harness 
Oolite 
Kittle 
Baugh, E. 
Ledford 
Richmond 
Messer 
Carr 
Taylur 
Payton 
Meerrifield 
High 
C. Smith 
Macia 

Brown 
Blaquiere 
Parnham 
Steiner 
Atkins 
Mansue 
Martens 
Bell 
Otis 
Porter 
WhaLum 

IJNCL ASS/FlED 

I IMf'l A ccrr::rrn 



table 12 •· Continued (U) 

Moody 
lUff 
D.lvil 
Hot'ant 
llttnea 
Auntry 
Clet.''llr 
Offerman 
Heater 

Cilb.rt•on 
Porter 
Gtuille 
Me lawson 
D.lvio 
Revior 
Musto 
Rinaldi 
Wear11 
Finlulnbinder 
Stradford 
Korpinoki 
Bevino 
Bitner 
Gorauoslia 
P•h"'T 
ScorchilU 
Webber 
Zlruk 
Flint 
rree::~.~~.n 

2nd Platoon 

Jrd Platoon 

UNCLASSIFIED 

Diffenderfer 
J. Johnson 
Stiger 
Scott 
Hunt 
Scale 
Bates 
Stoker 
Sweeney 

Andrews 
Calcaterra 
Vincent 
Green 
Hayes 
\Ills on 
Jacobs 
Chamblee 
Barber 
Minor 
Undall 
Tilly 
Davi~.o 

Robina"n 
Brenn,.n 
Seigl"r 
Barto 
McDon•ld 
"ougau 
lUll• 

2nd Platoon 

Jrd Platoon 

Landing Craft Crewmen 

V·56 
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Table 13 •• Estimate of Contamination on IAn,\ing, Force Personnel on Second 
Company Irf.Al (A Co.), 4 Mlly 1969 (tl) 

Name of Name of 
individual Lndlvidual 

-----
1st Platoon 1st PLatoon 

Simp• on Savage 
Cole llachacha 
Smith Perry 
Ram•ey Tomecer 
Poole Raines 
Snaroki SearLes 
Holmes Janusc:zak 
Lewis Armstrong ___ ~ 
Finch Johnson 
Cline Young 
Owen a Michaiak 
cannlems Rowe 
Jo•efczyk McRothan 
Clark Taylor 
Herre Bowles 
Bunner Vaal 
McElhiney Tyner 
Jones Quick 
Kirsch Newcombe 
Marley Haldeman 
llil'dnaon Ramandanes 
Ha'rdin Martinez 
kurtz Auoey 
Botten \ Wallace 
Fort '..er Furtado 
Grisaoa Wilkin• 
York Howard 
Platter Spory 
Magnan Coleman 
Til~.an Napou 

2nd Platoon 2nd Platoon 

Creer Dotson 
'l:hiea Wagner 
Bailey Robey 
Stephens Brown. G. 
Wooten Satterfield 

V·57 
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l tab\e 1:i •· Continued (U) 

2nd Platoon 2nd Platoon 

ret:er, R. Berrios 
McCain Richardt 
McNilura Kearny 
Hutchison Perry 
lAnce ford Collins 
Haujalh White 
Love Zepler 
Mooney Werden 
Stra.uabeal Infinger 
.And~rson Ca,ins 
Ketley Slan.\tater 
Isabelle Crlm 
Pr•s• OcUc 
Keekt:r Mc:.."turtay 
Gavln Johnson. B. 
W!!bater Keen 
Kiero IAhr 
Oakley Flunda 
\lia~ner Bulloea 
Bartley Stein 
Brown Clapproo<l 
Banks 

3rd Platoon 3rd PlaLoon 

Ha::m::ler Bria~oy 
Bo=emeyer Drew 
Elliott Murray 
Reece Black 
Gonz.11lec Howell 
l!aml.l t:on Rader 
B~ovn~ E.M. Anderson 
luohy Tomlin 'Jon 
Agrieotl Norfleet 
'IrLpptree Clifton 
HenJeraon Crafton 
lllll1ard Ma lcoo. 
Hun• on Pin\certon 
Cdomba W'illiamton 
McFadden Foater 
ft.ltfleld Sullivan 

V-58 
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I Table 14 tf'. Estirr.ate of' Contamination 'JO Landing f\'rcu P~r·wnr_.t on Third 

Company Trial (B Co.), 5 May l9n9 (U) 

Na'Tle of 
1nd1 v idua 1 

Trioback 
Correa 
Pet de 
Harsic.k 
Laroe ali 
R.eaaer 
Schmitt 
Mathis 
Edward 
Auera 
Clark 
Rampe 
Jackson 
Rautio 
Mahoney 
Bates 
Mars 
Barnes 
Sulliv•n 
1/oods 
Almand 
Eure t l 
Ba_l oe 11 

Vasihe 
Shoop 
Wolf 
Martin 
McDanleL 
Davis 
Whlte 
Brady 
King 
Noel 
Hagan 
A lien 
Ouenes 

lst Platoon 

\ 

2nd Platoon 

-····· -

No..~mc of 
1 ndiv! dual 

Appling 
Smith 
Canter 
Shephard 
Shanks 
Per a lue 
Smith 
ChrLstiansen 
Chauneclc. 
Campos 
Foley 
Young 
1/iliiams 
Harper 
Zies 
Paloms1 
Hesten 
Wars 
Crenshaw 
Ceorge 
Connelly 
Hook 
Glosson 

Best le 
Spencer 
Se FrancLs 
Threatt 
Scaveos 
Krige< 
Wilhite 
Valdez 
Belt 

UNCLASSIFIED 

UNCLASS/FIFn 

1st Platoon 

2nd Platoon 



Table 14 •· Continued {U) 

Pere 
Baily 
Guthrie 
Smith 
Seym.oor 
Mohr 
A le"~Cander 
Swanson 
l!&rl!DBn 

1!1 !liner 
F lwe~• 
Natha11!.el 
Senna 
Smith, F .M. 
Smith, Larry 
Vive!.ro• 
Shelby 
Routte 
!!art 
Dunning 
Jennings 
lUll 
Maheley 
Troy 
Joh<1oon 
Dorline 
Shonk 
Pta do 
Coltiu 

2nd Platoon 

3rd Platoon 

UNCLASSIFIED 
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Sbuhl 
Finkbeiner 
Deibert 
Rhodes 
Battey 
D&rl 
Southard 
Grlo•Olll 
Burna 

Morris 
llanhall 
Lyerla 
s~uffl.,. 
M~GI.lley 
Gallagher 
D&vh 
Bowers 
Go ina 
Severance 
Husted 
Bneik 
Easloaton 
Keeler 
Love 
Bdley 
M~Neal 
Bertrand 
Cruz 
S~lu>ll.dt 

UNCLASSIFIED 
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2nd Platoon 

lrd Platoon 
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tabh 1~ •• Eatimat.lon of Contami.n.:ttion ~n Land1nE f\trce Personnel 
on BLT(·) Trio!, 7 Hay !969 (V) 

N<me of 
Lndhldual 

A COMPAIIY 
1St PLATOON 

'Tyner, C. 
Brooks. 0~ 
oane.s ~ R. 
l!owlu, D. 
Martin.aa, V, 
Avery, J. 
lf<Kiltha111 
Lemen, J, 
Ho\o/ard, R. L. 
Taylor, ll. 
!le~«:ombe, n. 
Haldeman, J.R~ 
Furtadc, J. A. 
llallacQ, c. n. 
Le11h, R. 1!. 
Napoli, R. 
Spory, G. 
Svnner, £. 
Harre, J, 
Searle., c, 
Hlehalalc, M. J. 
A~strong, Ht E. 
Finch, R. A. 
Ji:nuac:zok, J. 
Tornec,ek, C. 
Gagnon 
Rowe, w. it. 
ll•onacha, 11. E, 
Perry, II. t. 
Johnaon, Jerry 
Cain, Robert 
'l'Lllman, II, L. 
Canale, M. J. 
.foote, T~ 
ll.&tn!ley, a. 
CUne, L. II. 
Fctyl<, J, 
Snanki ' \ 
Smt th, I.. 
Ow.:~ns, Tt 
Sav~g•, R. 
H<>lmes, J. 

·-- .. 

V•61 

Name of 
individual 

Wl.lkins, l.. 
Young, L. 

A COMPANY 
2ND PL.\ TOON 

Bankt, ~. 
Werden. K, 
Keen, J, A. 
Bullock 
Tooker, c. L. 
Trimble, !1. C. 
Iubelle, 11. 
lnHnger, J. 
Halneswrth, S. 
Hutehlson 
Abbey, J, 
Johnson1 B. 
H1cps, R, 
Praga, J~ F. 
Greer, J. A. 
Cavin, D. 
Brown, G~ 
Me•ker, H. M. 
D•teon., N. 
kl.age:r:, rt. C~ 
Oakley, A. 
Craft:on 1 R. 
llebater, W. 
~orfloet, 11. F, 
McCoin, R, L, 
Han kat on, R. A. 
Crtm, G. T. 
Strausba~a~ E~ A • 
Widenet 1 R, 
BaiLey, 0. I' 
McMurray, J., 
Love, O, B .. 
Stein If, s. 
Lehr, B. R. 
P•ter, R. J, 
Thlet, J. R. 

UNCLASSIFIED 

UNCLA~till-fED 
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table U •• Continued (U) 

11 .. ,. ol 
itl<li vidual 

Kelhy, &. D. 
Clapprood, 11. 
Anderton, o. c. 
Fleenor. o. n. 
Odlo, R, L, 
llaujdh 
Kalool!D, A. 
KoN.,..u, \1, J, 
W'ooten, c. C. 

A COHl'ANY 
lliD PLATOON 

orow I R. 
Hurray, J, 
Ho..,.ll, J. w. 
Col...Wo, J, 
An<ituon, ll. A. 
Denr.h, 1.. T. 
!lack, A. 1!.. 
McFaddan, D. 
Brt•kr 
Kollny, \1, 
P.eador, c. t. 
Marron•, W, 
Kniatkowoki, J, A, 
G<>nuln, c. D. 
A~riutl, E. 
Perry, R. 
Sullivan, &. 
Iomlint~n, P.. 
Brc>m, c. 
1/blto, '1'. 
lli!liu•on, D. 
Foster, S. 
Spano, a. 
r.. .. ne~. t. 
HatfiHd 
P.fdtr 1 R, 
Tuony, D. 
Munoon, 5. 
trlpptroe, R. 
lll.C~Mr, K. 
Kcndeuon. s. 
huon.h•s•n, 11. 

V•62 

Na""' of 
individual 

!FlED 

HaUtoQ, c. 
l!llictt, a. 
Rhodu, R. 
Reece, G. 
Skou, J. 
Ccllina, ll, 
Bflt't:lOI, C. 
&atkhoh, 1/, 
!\lrHn, G, 
F.lnkarton, T. 
Schooder 1 M­
ll.lmpler 

B COIU'AIIY 
1ST PLATOON 

llarr, R. 
l!&tM.a, R. 
Shonka, J. 
Bunea, B. 
JaetaoR, B. 
Batu, T. 
Young, !!.. 
'l'riUibach. a. 
Smith, c, 
llilli4N 1 A. 
Petrie, L. 
Clark, M. 
Rsamet, J. 
Zie1, G. 
Mahoney, a. 
Dixon, P. L, 
Cheuneck, a. 
Appling, J, 
Darrell, P, 
CoMelly, T, 
Shephard, R. 
S&1ley, t, 
llevett, H. 
Foley, 11. 
R1ehatdaon, K. 
Cupos, A~ 
Georgt, R, 
Cuter, c. 11. 
l'alonai, R. 

UNCLASSIFIED 

UNCLASSIFIFn 



---A~SIFIED 
tab h U • Cent lnuod (U) 

Naee at 
incH vidual 

Pradc.l~. J. 
S""'n•on, R. 
Love, r. 
a•ll•r. H. 
Collln, B, 
s.un, r. H. 
Hlh.llJ•vic, T. 
SullLvan, J, 
Unknown 

D&Vll, '· 
Flown, 0. 
Sa1th, L, 
Budk, ~c. J. 
Gdlaah•r, J. 
Sclw:1dt, L. 0. 
Devil, J. 
Schthm, .0, A. 
Vi,vatroa, l, 
S.nna 
Nathaniel, L. 
HcG!llcy, J. 

Ki rvan, T. R. 
«wnli­
V'a.uher, H. R, 
V lrewn, r. K. 

Bettlnau, c. W. 
H.art-..n, J. 
Hat ria 

I( W•hh, R. W, 
-1 O...nt, R. 0, 

Orlando, R. a. 

v'H"tltlt, J. 
Ca:~o~.cho, J, C. 

v<.cluver, R. K. 
Monty, H. H • 

.,(Kol1hr, D. W, 

N'&liW or 
lndlvl~u&l 

Ck••Mult 
Wolh, R. A. 
Rullla 
Sbank.U.n, R. H. 

~•bbor, Q, c, 

lANDING CRAFT 
CRill H!KaEP.S 
2ND W.V! 

Bott.tn., J, E. 
Jacabut, W. 
CoUtU, R, M, 
llfhokl, E. 
}1.&rlty, r. !-1 
Gduoa, i;, 
Platter, A. 
Hardin, N. 
Jonn, C. 
Kluch, G. 
arow, t. 
CunnLnsham, D. 

Ad•=·· J. 
Stg.wart, C. 
aJ.ch, 1J. 

tANK CRZ'~ 
JRD WAV£ 

Ki~D~t 1 L. T. 
St.uai, T, J, 
Y'allac•, [., 
Irilh, a. A, 

ON'!'OS C!U:II 
~tH WAVE 

tra1t~r, K. H.. 
O.foe, J, s. 
Henley, a.. 
auckhy, z. 
Pryor, A. 

UNCLASSIFIED 

I IMf"'l Ann .... , __ 

I 
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Table 16 ~ Corttami~tion on Unifor~ (U) 

Name of 
IndividuAl Platoon 

['rpt Companv Trial 

Cha=plee, R. 3 
Baugh, E. 1 
Harness, M4 1 
Narrioon, c. 1 
Hartman, J. 1 
Herren, C. 1 
Holliday, R. 1 
Hopkins, D. 1 
Johnson, E.D. 1 
Place, W. 1 
Steiner, P, 2 

Second Company Trial Q\ Co.) 

Brown, G. 2 
Clapprood, M, 2 
Crim, G. 2 
Love, D. 2 
Dotson, N. 2 
Greer, J. 2 
Johnaon, B '\ 2 
Lehr, B. :! 
Peter, R. 2 
Robey, L. 2 
Wag"er, R. 2 
Keen 2 
Webater 2 
Norfleet 3 

Chaunec k, R. 
Ed..,ard, S. 
Eurell, T. 
P&lonaS.,\R. 
Reamer, J. 
George, R. 
Ziu, G. 

1 
1 
1 
1 
l 
l 
1 

V-6~ 

UNCLASSIFIED 

'-'"'"-TlUUII ILL} 
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Table 16--

Name of 
lndlVidual 

Appling, J. 
Chauneck, R. 
Dbson, P. 
Mahoney, R. 
Reamer. J. 
Smith, C. 
Williams, A. 
Zl.es, G. 

UNCLASSifiED 

Cont l.nued (U) 

Platoon 

BL'r(-) Trial (B Co,) 

1 
l 
1 
l 
1 
l 
l 
l 

\ 

V·66 

UNCLASSIFIED 




