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INTRODUCTION

1. The trial reported here was one of the series boinG carried out at C.D.E.E.
to determine the vulnerability of troops in the field to C.JI. Spray attack.

Whereas however in work reported hitherto the troops partioipating have been

dram from the Infantry (i, 2, 3), attention is now being turned to other

branches of the Army, and the present Report deals -ith 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 date, it was

not possible to plan or execute the trial to yield as much information as

would have been wished.

2. The experiment was intended to provido di.ta rolAtivo to . LI)rt.

attack with a persistent percutaneously acting C. g. nt, firstly on the

degree of contamination of the men's clothing due to direct spray and secondly

on their subsequent pick-up of contamination during operations in a contar-Anat-

ed environuent. Unfortunately the second part of the progranmxie had to be

abandoned owing to rain. The troo.s were instructed to ignore the spraying

and assessment proceedings, and no attempt was :ade on this occasion to study

C.i. trainin" methods.

3. Safety and convenience, necessitated that delivery of the spray should bo

done with a heliooiter instead of airburst shell or a high speed aircraft.

This delivery means lacks tactical realism, but t.e rcsulting spray is similar

to that produced by high speed aircraft.

E.ERIIIENTAL

General

4. The situation solected for study was that obtainiag when all equipment
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had been set up and a listening watch was being maintained. Under these

conditions most of the troops would ordinarily be under sorm sort of cover,

but for the purpose of the trial it was arranged that one team should be en-

gaged 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

and was covered with bushes, which made difTicult the placing of readily

visible aiming marks, etc. The major items of equipment were located as shown

in Fig. 1. The tactical control (TC), launcher Command post (LCP) and target

illuminating radar (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.W. assessment was 40 and included a

troop commander, troop sergeant mior, launcher Command Post men (LCP) (6),

Tactical Control (TC) area (8), Target Illuminating Radar (TIR) (5), launcher

crews (13), REMI (2), and drivers (4). (A complete battery would normally have

two more such units, located about 5 miles away). Each man was provided with

denim overalls (blouse and trousers) which had been specially laundered to

facilitate subsequent analysis. Those were worn over their normal clothing.

Sampling of Spray on the ground

7. Sampling envelopes were laid in a 5 yd x 5 yd grid pattern over areas

25 yd square, one around each of the emplacements, blanks being left in the

patterns, wherever the presence of military equipment made the laying of an

envelope impossible. Four rotary ground samplers wore laid at represontativo

positions in each of tho areas. In addition 16 envelopes were loid at

20 yd intervals along the doitmwind 300 yd side of a 200 yd by 300 yd rectangle

enclosing the emplacements, and 6 rotary ground samplers wore distributed at

60 yd intervals along this line.
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8. The simula .t C.W. ag-nt was a mixture of diethyleno glycol (74U) w7-_th

water (24tj, ) and uvitox SWiN (is); it was chosen because it is colourlcss, is

harmless to non, and has no deleterious effect on paintwork.

9. The intention was to spray the 200 yd by 300 yd rectangle to a co.tamina-

tion density of 4 g/m., whioh was the greatest that was possible with a single

tankful (60 gal.ons) of liquid; the helicopter, a Ifhirlind lDr.7, was to make

9 Passes, 300 yd long, over the rectangle at intervals of 25 yds at a height of

50 ft ad a spood of 60 kt. In fact only 6 passes were made; the Luevenness

of the ground and the presence of trees, which obscured the aiming marks, caused

the pilot to overrun the rectangle and ,romaturoly exhaust the tank; and, since

the weather was very unsettled (see para 12), it was considered unwise to pro-

tract the trial by reloading the helicopter and conplotineg the spraying with a

second sortie.

Undre ssin.of the iel

S0. .,f ter the spray'Jnn the men were ins.,ected and photographed under UV

illumination, and the distribution of contamination on each was noted. race

swiabs were taken from those on vhos e faces contamination had been detected.

All the men then carefully removed their overalls, whilst standing on t.

tarpaulin, anxd packed them in separate polytheno bags for transport to the

analytical laboratory.

a ~ nLi .Sk.
11. The denim suits were washed individually in moti:ylated spirit, a .. the

washings wiero analysed for uvitox. The sarling envelopes in the 25 yd squares

were bulked in the groups shovin in Figs. 5 to 8 and analysed for uvitox; the

envelopes on the 300 yd line were treated singly. The papers fro, the rotary

ground samplers %r.re subjected to visual counting and sizing.

RESULTS A!"D DISCUSOI0N

W7oather

12. The ve.thor at the time of spraying was cloudy with intormittent slight

rain, which increased during the next hour. The moan wind was SWi'ly,

4.27 n/sec (9.6 mi/hr.) at 2 rn. and the grouid terporature ap.roximately 70 F.

There was a slight temperature lapse: T.D. (4m. - 0.5m.) - 0.3 0 F.

-3-



Contamination on the Ground

13. OWing to the fact that the number of spray runs made Ymrs loss than

intondod, part of the target area received a considerably lowor contamination

density than desired. (This included the Al launcher position, where a

missile transfer was in progress at the time of spraying). Moan contamina-

tion densities obtained from the bulked envelope samples in the four occupied

areas are shown in Figs. 5 to 8, and the results for the downwvind line in
2

Apendix I. The values range fro 4.4 down to 0.01 P *r..

14. The Crop size results obtained froi-. the rotary ground samplers ,re

recorded in App;endix II. They are only approximate, for the papers were drmzp

generally, and hao. been very :,et in places, so that r.any of the stains had

become enlarged and indefinite. The quoted results, which are b1.sed on the

least affected papers, give mr.m.d.s ranging from 300 u to 1000

Contaminacion on the len

15. The .amounts of charging extrocted from the denim overalls are sho.n in

Appendix III against positions of the %:earors in The cour.-and structure. The

results of face and hand swabbing aro shown in Appendix IV. Photographs of

some of the men taken under ultra-violet illumination are shown in Figs. 9

to 12. and details of the approximate distribution of contamination on the

body are given in Appendix V.

16. The quantity of spray falling on a im an is conveniently expressed as a

contamination factor (m2), which is the ratio of the mass on the rian (g) to- -. 2
the contamination density on the ground in his in ediate vicinity (c/m ).

Contamination factors for as many men as posible arc listed in Ap-ondix III.

The mean value is 0.63 m2 (95% conufidence li its 0.43 and 0.82) with a standard

deviation of 0.57. This mean has to be compared with the contalmination

factors for an infant'y man dig'.ing in, 0.3 m2(1), a standing ran, 0.2 n 2 (01

and a man lying prone, 0.67 L2 (4). From the evidence of t1.is trial it seems

therefore that the attitude adopted by the members of an W4, Battery on a

listening iatch approaches on the average more nearly that of a prone man

than that of a standing man.

17. By 1T:eans of an analysis of va:: ianoo of the contamination factors listed

in Appendix III it is possible to determine the effect, if any, of a r..an's

military function on his attitude. This has been carried out an the five
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groups of men constituting the AI launcher team, the BI launcher team, the

T.IoR. team, the I.C.P. and the T.C., .nd the conclusion is that the attitudes

of the men do not vary significantlJy from group to group.

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

various groups of men, i.e. to deterr-ine inter alia how much protection was

enjoyed by those men who were located wider trees durin'- the spray "attack".

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

the contamination density to be sensibly constant over the entire trial site,

and this iias not so - even ap -roxiuatey - in the present trial.
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APPENDIX I

Contamination Density on donwind edge of area.

Sanpling Contaminati n Density
Position

ZI 0.77

Z2 0.58

Z3 0.82

Z4 0.35

Z5 0.33

z6 0.23

Z7 0.22

Z8 o.08

Z9 0.04

ZI 0 0.11

ZIlI 0.04

Z12 0.03

Z13 0.02

Zl 4 0.01

Z15 0.06

zi 6 0.07

BBMM



A? .'EIMDIX II

DroTp ziao &ats.

Sampler Drop size range M.M.D. of
No. (u) bulked samples (,U)

A2-2 200-520

A2-5 230-520 300

A4-2 200-280

A4-5 200-1:50

B2-2 200-830

B2-5 280-450 1000

B5-3 200-1680

B5-5 200-360

C2-2 200-450

C2-5 200-450 320

C4-5 200-520

D2-2 200-1400

D2-5 Did not rotate 500

D5-2 360-520

D5-5 360-520

ZI 200-520

74 200-450

Z7 200-450 360

Zio 200-520

Z13 200-450

zi 6 200-680

SECRET



APPENDIX III.

Cont .i• .t ion on the ml. en.

Dose 2 factor 'F"(m)

Subject Wo. F'2.lctioa (Crams) Density (?!/r; 2 )

I A.J Launcher 0.090 0.185 0.49
2 " 0.100 " 0.54
3 " 0.070 " 0.38
4 " 0.040 0. 22
5 " 0.060 " 0.32
6 " 0.090 0.49
7 ". 030 o. 016
8 "A" Troop Cdr. 0.360 i.i6 0.31
9 "A" Troi s/n c0. 030 0.068 . 0.44

11 B.1 Launcher 1.00 2.18 0.46
12 " 0.430 " 0.20

13 it 0.230 " 0.11
14 " 0.330 " 0.15
15 " 0. 440 " 0.20
16 0.270 0.12
18 Driver/opurator =0. 030 :.-eeoabouts not Itnown
21 L.C.2 . 0.090 O.068 1.32
22 " 0.040 " 0.59
23 t -x0.03 0 " - 0.44
24 " 0.360 " 5.29
25 " -0. 030 " = 0.44
26 " 0.150 it 2.20
27 T.I.R. 0.040 1.16 0.34
28 " 0.300 " 0.69
29 " 0.110 " 0.09
30 " 0.620 " 0.53
31 " 0.410 " 0.3542 Driver =0. 03 0)

53 0.050 )
56 ""0.030) Ti-ereabouts not kmown.
63 RE! E 0.120
64 " .f0.03 0
81 T.C. Aoa -0.030 0.068 0.44
83 " 0.060 " 0.88
84 " -O.030 " Q0.44-
85 " 0.030 it 0. 4:
89 " 0.070 o 1.03
93 " r0.030 to 0.- 44
94 tr , 0030 " '0.ld
97 0.030 0.44

Contaii ation actor "F"~ icti c d.-cen":c3-2.2econtce :.. a'ion density (yrn-).



APPENDIX IV.

Results of face and hand swabbinL.

Contaniiiation

3ubject Function Face Hands
No. (rMG) (Mg)

8 Troop Cou:ander 0.9 &

11 BI Launcher 2.0 1.4

14 0.9 0.8

27 ) 0. 7) T.I.R.
28 2.7

63 I.E.M.E. 0.7 *

Hands not assessed.



APPENDIX V.

ualitative Distrilution of Containation on the 1,1en

Si-e of body NuLber of IMien contamiinated on site

Face 25 (out of 40)
Neck 13

Torso 22

Armis 11

Hands 24

Ler's 20
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B 1 LAUNCHER DURING SPRAYING.

Fig 3
PFTR 622



C4

L6

I-



-.----- - - --------- -- I-- * --- . 1

A.s Q-t Ai-l A)

A AZ-2 ,,'- -01

A --3 -a - 3  AJ-.- AA*--,

A -4- .- A- A3-4- A4-4- A5-4- [32) CONTAMtrNATION

0 ENVELOPE PO|iTlON

A -6 ^- 5 AN 4-5 AS- PkC)_rA GRkCUNIo

02 [~' 0.02- SAMAPLCPb POSITION.
ScALFE

,-6 At- A%-r I A-4-6 AY"6

EMPLACEMENT A (TACTICAL CONTROL AND LAUNCHER COMMAND POST)

FIG.5.

EMPLACEMENT b (TARGET ILLUMINATING RADAR.)
FIG-6.

P. F. TP 622 [PI 4 O O



%-I C 2-l C 3-1

FZ2

Ai-2 :-

4-4 -C2-4 C--0A 4C-4 A4

-I-I -t fmfi~ot

C111-5 CZ-s C3-5 cA5 C5-5 Gs

0-07 ~j~J *ENVELOPE POSMO~N

®O^ R0A(GPtCUNC)

cl6 C?-6 C5-6 C46 C-~WEP S-OC5 TroN

FIG.7. EMPLACEMENT C (Al LAUNCHER.)

i, -F 1- -4-.

FFs, I. F4 ®?

D 5-G Ds-5 06-4 c5s-3 -4D 5-2 E -

D 4- -G D4-5 Co04- \ 4 3 ' rD-2 0 -1

El 7--s__I

) .3-6 D3-S 3 D7I11

02 Q C~ -s D 0-4 r3 I -2)-

DI-6 D 1--5 1-' 5s

FIG.8. EMPLACEMENT D (B I LAUNCHER.)

P FT.R. 62 2[P4O



* @6

AN 7-to

..... .. ..... .. ..... .. ..



67I

~, pzW.



213 IiMJION

2 a (25)

D. B. C. D (2)

D. CA 2

1.D41? C-

44,

V1.)

4'4r,
t-22'



[dstlt

[dstl] ',: /:,i

Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944
Fort Belvoir, VA 22060-6218
U.S.A.

AD#: AD 396913

Date of Search: 11 December 2008

Record Summary: WO 189/1424
Title: Vulnerability to chemical warfare (CV) spray attack of a heavy artillery (HA) battery
Former reference (Department): PFTR 622
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.
The document has been released under the 30 year rule.
(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.


