UNCLASSIFIED

AD NUMBER

AD396913

CLASSIFICATION CHANGES

TO: unclassified

FROM: secret
LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies and their contractors; Foreign
Government Information; 26 JAN 1966. Other
requests shall be referred to British
Embassy, 3100 Massachusetts Avenue, NW,
Washington, DC 20008.

AUTHORITY

DSTL, WO 189/1424, 11 Dec 2008; DSTL, WO
189/1424, 11 Dec 2008

THIS PAGE IS UNCLASSIFIED




SECRET

s 3767/3

DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION
CAMERON STATION. ALEXANDRIA, VIRGINIA

SECRET



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. 8.
Government thereby incurs no responsidility, nor any
obligation vhatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data 1s not to be regarded dy implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:
THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE LAWS, TITIE 18,
U.S.C., SECTIONS 793 and T94%. THE
TRANSMISSION OR THE REVELATiON OF
ITS CONTENTS IN ANY MANNER TO AN
UNAUTHORIZED PERSON IS PROHIBITED
BY LAW.



PR Y

STGRE.
P.F.T.R. 622, P.F.T.R, 622.,,‘“%; -

y,
PORTON FIELD TRIAL REPORT No. 622.

THE VULN.RABINITY TO C.VW. SPRAY ATTACK OF AN H.A. BATTERY [S}

——

3969/

'
i
] O 24
; (-
_ (i |
‘ g
e =
g L G.F. COLLINS
[ — Y =]
o —
page 579
[ ] ro }
, h

LS PR s

mouer v 2

CHELi1CAL DEFENCE EXPCRIMENTAL EST/ABLISHMENT,
PORTON, VILTS.

2
3



Best
Available
Copy



vi

~

PORTON FIELD TRIAL REPGPT No.622.

] Ioagn(])26m senemm, w65, | (7)1 |

W
(,;/: ; /L } f‘".‘ , ! Q;} G. jON COllinS. ’
L(PGOgramme 12/652M) car:ied out 21 June 65.
e e ‘
INTRODUCTION

]

1. The trial reported here was one of the series boing carried out at C.D.E.E.
to determine the vulnerabilitcy of trocps in the field to C.V. Srray attack.
Whereas however in work reported hitherto the troops participating have been
dravn from the Infantry (1, 2, 3), sttention is now being turned to other
branches of the Army, ond the present Report deals with a trial involving an
H.A. Battery. Unlike previous ones, this trial was arranged at very short
notice, to take advantage of the brief presence of a Battery at Porton for
another purpose; since there was choice neither of site nor of dafé, it wvas
not possible to plan or exeoute the trial to yield as much information as
would have been wished.

2. The experiment was intended to provide dntu rolotive to o sproy

attack with a persistent percutaneously acting €., ag.nt, firstly on the
degree of contamination of the men's clotling duwe to direct spray and secondly
on their subscquent pick=-up of contamination during operations in a contaninat-
ed environuent. Unfortunately the second part of the programme had to be
abandoned owing to rain, The trooys were instructed to ignore the spraying
and assessment proceedings, and no atiempt wes riade on this occasion to study
C.Vs traininsg methods.

3. 8afoty and convenience necessitated that delivery of the spray should be
done with a helicojter instead of airburst shell or a high specd aircrart,
This delivery mcans lacks tactical realism, but tle recsulting spray is similar
to that produced by high specd aircraft.

EXERIMENTAL
General

Lk, The situation sclected for study was that obtaining when ell equipment
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had been set up and a listening watch wos being maintained., Under these
conditions most of the troops would ordinarily be under some sort of cover,
but for the purpose of the trial it was arranged that one team should be en-
goged in transferring a missile to its launcher at the time of spraying,

Site
5. The experiment was carried out on the Northern edge of Thorney Down Wood

(GSGS 4620, Sheet 167, SV 203345), This site was chosen by the Battery
Commander as being that most suitable for another purpose and unfortunately
was not ideal for this trial: the ground fell away steeply to the north-west
end vas covered with bushes, which made difficult the placing of readily
visible aiming marks, eto, The major items of equipment were located as shown
in Pig. 1. The tootical control (TC), launcher Command post (ICP) and terget
illuminating rader (TIR) were under natural cover of trees and branches, and
the two launchers were in the open, The administrative element and the
vehicles were located upwind on the southern edge of the wood and were not
included in the experiment,

Personnel
6. The number of men involved in the C,, assessment was 40 and included a

troop commander, troop sergeant mjor, launcher Commend Post men (ILCP) (6),
Tactical Control (TC) area (8), Target Illuminating Radar (TIR) (5), leuncher
crews (13), REME (2), and drivers (4). (A complete battery would normelly have
two more such units, located about 5 miles away), Each man was provided with
denim overalls (blouse and trousers) which had been specially loundered to
focilitate subsequent analysis, These were worn over their normal clothing,

Sampling of Spray on the ground

7. Sempling envelopes werc laid ina 5 yd x 5 yd grid pattern over areas

25 yd square, one around cach of the emplacements, blanks being left in the
pattorns, whorever the presenco of military equipment made the laying of an
onvelope impossible, Four rotory ground samplers were laid at represcntativo
positions in cach of tho arcas, In addition 16 envelopes were leid at

20 yd intorvals along tho downwind 300 yd side of a 200 yd by 300 yd rooctangle
onolosing the omplacemonts, and 6 rotary ground samplers wore distributed at
60 yd intervals along this line,

- 2 -
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EIREE:
The Sproying
8. The simulaut C.W. ag.nt vas a mixturc of diethyleinc glycol (74%s) with
water (24%5) and uvitex SUN (1%); it was chiosen because it is colourless, is
harmless to iien, and has no deleterious eficet on paintwork,
9. The iatontion was to spray the 200 yd by 300 yd rectangle to a coutamina-
tion density of L g/mz, which was the grcztest that was possible with e single
tankful (60 galious) of liquid; the helicopter, a thirlwind Mk.7, wes to meke
9 passes, 300 yd long, over the rectangle at intervels of 25 yds at o height of
50 £t aad 2 spced of 60 kt. In fact only 6 passes were mades the unevenness
of the ground and the presence of trecs, which obscured the aiming marks, caused
the pilot to overrun the reotanzle and  rematurely exhaust the tank; ond, since
the weather was very uascttled (sec para 12), it was considered unwise to pro-
tract the trial by rcloading the helicopter and complcting the sproying with a
second sortie,
Undressing of_the ien
10. ifter the sprayins the men were insiected and photographed under UV
illumination, aud the distribution of contamination on each was noted. Tace
swabs were taken from those on whose faces contamination had been dotcoted,
All thc men thon carefully removed their overalls, whilst sianding on &
tarpaulin, and peckoed thom in separcte polythenc bags for transport to the
anelytical laboratory.
Analysis
11. The donin suits were washed individually in netiylated spirit, a..d the
washings voro cnalyscd for uvitex. The sarpling envelopes in the 25 yd squares
were bulked in the groups shovm in Figs, 5 to 8 and analysed for uvitex; the
envolopes on ti:c 300 yd line werc trcated singly.  The papers fron the rotary
ground sanplcis wore subjocted to visuel counting end sizing,
RESULTS /D, DISCUSCION
Yeather
12, Tho wveithor at the time of spraying was cloudy with intornmittent slight
rain, whioh inorceased during the next hour, The mean wiad was S¥'ly,
427 n/sec (9.6 ni/hr.) at 2 m. and the ground temyerature ap roximately 70°F.
There wes & slight tomperature lapse; T.D. (4m. ~ 0u5m.) = 0.3°F,
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Contamination on the Ground

13. Ouing to the fact that the number of sproy runs made vwos loss than
intended, part of the target arca received o considerably lower contamination
density than desired. (This included the A1 launcher position, where a
nissile transfer was in progress at the tinc of spraying). Mcan contanina-
tion densitics obtained fron the bulked cnvelope sanples in the four occupied
arcas ore shown in Figs. 5 to 8, and the rcsults for the downwind line in
Appendix I. The values range fron L.4 down to 0.04 g/nz.

14, The drop size reosults obtained from the rotary ground sanmplers arc
recorded in Apiiendix II, They arc only apyroximate, for thc papers werc &anmp
genorally, and haa becn very wet in places, so that nany of the stoins had
becorc enlarped and indefinite, 'The quoted results, which aire Leoscd on the
least afif'ccted papers, give m.m.d.s renging fron 300 o to 1000 B
Contaninecion on the Hen

15, Tie amounts of charging cxtracted from the denin overalls cre shovn in
Appendix ITI1 argainst positions of the wvearcrs in the couraand structurc. The
results of face and hand swabbing ar:s shown in Aupendix IV,  Photogrephs of
sone of the nmen taken under ultro-violet iliumination arc showvn in Pigs. 9

to 12, and details of the approxinete distribution of contanination on the
body are given in Ap.endix V.

16, The quantity of spray falling on a man is convenicntly cxpresscd as a

contanination factor (mz), whick is the ratio of the nass on the man (o) to

the contamination density on the ground in his in ediate vicinity (u/n e
Contanination factors for as nany nen as pos:ible arc listed in Apsendix IIT.
The iean value is 0,63 n (95% confidenoe linits 0.43 and 0.82) with o standard
deviation of 0.57. This nean has to be con;ared with the conuanlnatlon
factors for an infantcy man dlgflnr in, 0.3 n (1), e standing nan, 0,2 2 (&),
and a men lying prone, 0.67 o (4) From the cvidence of tiis trial it secms
thorcfore that the attitude adopted by the nenbers of en HA Battery on a
listcaing watch approaches on the aversge more ncarly that of a prone nan
than {thet of a standing nan,

17. By means of an ﬁualysis of verinnoe of the contamination feactors listed
in Apoendix III it is possible to determine the effect, if any, of a nan's
nilitary function on his attitude, This has been carried out on the five
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groups of men constituting the A1 lauucher team, the B1 launcher team, the

T.I.R. tean, the L.C.P. and the T.C., ¢nd the conclusion is that the atiitudes

of the nen do not vary significantly from group to group.

18, It would have been instructive to study the relative vulnerabilities of the

various groups of men, i.e. to deternine inter alia how nuch protection was

enjoyed by those men who were located under trees durin: the spray "attack".

Unfortunately this has not been possible, for such a study would have required

the ocontamination density to be sensibly constant over the eutire trial site,
and this was not so - even ap roxinately - in the present trial,
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AFPENDIX I

Contamination Density on downwind edpge of area.

Sampling Contaminatian Density

Position &/
Z1 0.77
Z2 0.58
A 0.82
Z4 0.35
z5 0.33
z6 0.23
z7 0.22
z8 0.08
29 0.04
210 0.11
Z11 0.04
212 0.03
213 0,02
VAR 0.1
215 0,06
Z16 0.07
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4P, ENDIX I1
Dro: sdec cate,

-

" i
Sampler { Drop size range ! M.M.D, of

No, (}.1) bulked samples ()
A2-2 200=520
A2=5 230~520 300
Al=2 200-=280
Ab=5 200=150
B2=2 200=530 ﬂ
B2=~5 2830=-450 1000
B5=3 200-1680
B5-5 200~360
c2=-2 200=450
C2=5 200=-450 320
Ch=5 200520
D2=2 200=1400
D2-5 Did not rotate 500
D5=2 560=-520
D5~5 360-~520
21 200=520
ZL 200=450
z27 200~450 360
210 200=520
213 200=450
216 200~680

SECRET



SRRET
APPENDIX III.

Contaminetion on the men.

D e O T 1 TP Sty Y

R

ettt T Dose Con’caui'zféft?fc.}'n‘ o mC&?tEr.xéi}i;:{fi"gn
Subject Wo. Fuiction (gravs) |Deansity (ymz) factor "F'(n")
| SIS [ARAUNNpIpStpy ERVNIE SR p—-— : v—— s na
1 A.1 launcher 0.090 0.185 0.49
2 " 0.100 " 0.54
3 " 0,070 n 0.38
L " 0.040 " 0.22
5 " 0. 060 " 0.32
6 " 0.090 " 0,49
7 " <0, 050 " z 0,16
8 "A" Troop Cdr. 0.360 1.16 0.31
9 "A" Troup s/m £0.03%0 0,068 < 0ol
11 B.1 Launcher 1.00 2,18 0.46
12 " 0.430 " 0.20
13 " 0.230 " 0.11
14 " 04330 " 0.15
15 " 0. 440 " 0.20
16 " 0.270 " 0.12
18 Driver/operator |=0.030 heseabiouts not known
24 L.C.2, 0.050 0. 068 1.32
22 " 0.040 0.59
23 " =0.0%50 “ < 0.4
24 " 0.360 " 5.29
25 " «0.030 " = 04kt
26 " 0150 " 2,20
27 T.1.R. 0. 040 1.16 0.34
28 " 0.5800 " 0.69
29 " 0.110 " 0.09
30 " 0.620 " 0.53
3 " 0.410 " 0.35
42 Driver <0.050 ) |
53 " 0.050 g
56 " <(.030 Vhereabouts not knowa.
63 REIE 0.120 ; "
64 " «0,030
81 T?.C. Lircn <0.030 0.068 O hds
83 " 0.060 " 0.85
8y " ~0,030 n <044
85 " 0.030 " 0. 4
89 " 0.070 " 1.03
93 " = 0,030 " <0, 4.
94 " <0.050 " <041,
‘ 97 " 0.030 " Oulpd

Contariiuation Iactor "F" s _g.uantn.w rices veo‘_y_ran
conteiv.oation density (¢

e
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APPENDIX IV,

Results of face and hand swabbing.

Contanmi.iation

bubject Function Face Hands
Nos (mg) | (mg)
- —— — I AR A
8 Troop Conu.ander ( 0.9 »
11 B4 Launcher 2.0 1ok
14 0.9 0.8
27 3 0.7 i
o8 T.I.R. 2.7 %
63 R.EM.E, 0.7 *
*  Hands not assessed.
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APPEIDIX V.,

Qualitative Distriimtion of Contamination on the len

; — e - e - —
1 Site of body |Number of Lien contaminated on site
lie 4. o e . -

TFace 25 (out of L0)

Neck 13

Torso 22

Arnis 11

Hands 2L

Legs 20
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Fig 3

B1

LAUNCHER DURING SPRAYING.
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