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ABSTRACT

(U) OBJECT,

The object of this test wes to estimate and compure the pick-
of VX on traversal of (1) normal or reletively dry contaminated t
(2) contaminated rain-soaked terrain, and (3) terrain rain-soasked
ateiy after the dissemination of agent.

(C) RESULTS,

In a series of field triasla, the cloth-covered roller was em
tc determine the truy sferability of VX from cunteminated terrain :
penstration of agent through cloth, The total pick-up of VX was
from terrein which was rair—soaked prior to contamination, and lo
from terrain on which heavy rain fell after contamination and bef
traversal, The pick-up from normasl contaminaoted terrain was abou
that from contaminated rain-sosked terrain. The wetness of terra
greatly influenned the penuvtration of agent, During the traversa
terruin, roughly 35% of the agent picked up by the roller was tra
by the wsolsture through the outer layer of cloth and was found on
bottom or inner layer, as compared to a penetration of less than
the traversal of the relatively dry terrain,
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INTERIM REPORT
CWL TRAVERSAIL, PROGRAM
PHASE B = PICK=UP
(Effects of Ground Moisture)

I. (U) OBJECT.

The object of this test was to estimate and compare the pick-up
of VX on traversal of (1) normal or relatively dry contaminated terrain,
(2) contaminated rain-scaked terrain, and (3) terrain rain-soaked immedi-
ately after the dissemination of agent.

I1. (U) AUTHORITY.

This study was authorized in the fiscal year 1960 Resesrch and
Development Program, project no, 4C04-15-032, Toxic CW Munitions, and
specifically under subproject no, 4C04-15-032-14, Technijyues for Field
Bvaluation of CW Munitions.

III. (C) INTRODUC''ORY REMARKS.

Borlier field trials investipgated the transferability of apgent
from relatively dry vegetated terrain on which VX was disseminated. The
results obtained were considered specific for the terrain condition ex~
isting during the trials, particularly since laboratory teats indicated
that terrain moisture had a pronounced effect on pick-up. To corrohorate
the laboratory results and investigate further the affects of terrain
molsture on pick-up, the field trials described in tlis memorandum were
conducted on the same test site as were the earlier field triasls., 1In
these trials, the cloth-covered rcller technique was employed., The ability
of this techniyue to reflect, with fair accuracy, the pick-up on troops
crowling across contaminated terrain, as when advancing under fire, was
proven and ..scussed in CWL Technical Memorandum 33-19; subject: Interim
Report, CWL Traversal Program, Phase B - "Pick-Up"; dated 10 February 1959,

It should be recognized that the results presented in this
document were derived from a rather cursory investigstion, and as auch
are considered interim in nature. Therefore, this information is issued
for temporsry and limited use only, and may be superseded when additional
trials are performed.

IV. () iXPERIMENTAL.
A. Procedure,

The test was performed in accordance with Test Directive
for Field Teat 2102, subject: Fileld Test to Determine Effects of Ground
Wristur: on Agent Pick-Up (U), dated 5 February 1959, As prescribed in
tha test directiva, tha terraln conditions and the procedure smployed
were as followst

CONFIDENTIAL




CONFIDENTIAL

1, Contominated Dry Terrain.

The test site conglisting of terrain with a moderately
dense covering of short grass was divided intn six 2Z-m by 25-m stripe,
Each of these strips was subdivided into two cne-meter patha., Three
strips were contaminated with large droplets of VX generatw=d by the multi-
Jet disperser equipped with dropping needles, The remalning three strips
vare similarly contominated with VX in shattered or amall droplets from
the same disseminating device equipped with alr-operated spray nozzles,
The degree and uniformity of contamination were determined by the use of
sampling pans containing isopropanol, These pans were placed ra .domly
across the width of the test strip, two pans for each 5 m of strip length,
Immediately following the dissemination of VX, the sclvent in the vans
were stirred and poured into individral ssmnlting bottles and forwarded Yo
the laburatory for analysis on the aar 3 day. Tne particle sizc of the
large droplets was determined by obtaining the mass of a number of captured
droplets, and the particle size distribution of the smaller droplets was
determined by measuring the atains procduaed by the droplets on M6 detector
pape!‘ .

One=half hour after the start of contaminatlcn, one path
of each strip was traversed at a fixed rate by a 13-in, diameter roller
coverad with two layers ~f lsundered, bLleacted cotton sateen cloth, The
second path of each strip was similarly traversed 3 hr later, Imiuediately
after each travers.l, each layer of cloth was removed from the roller,
stuffed inte individual wide-mouthed bottlea containing isopropaencl, and
delivered tc the laboratory for analysis on the day »f sampling. The
quantity of VX on each cloth sample wus determined by the DB~3 technique,

2. Contaminated Rain-Soaked Terrain,

The trials desceribed in par 1, above, wers repeated on
wet terraln as would exist after a heavy rainfrll, These trials were
pertformed t..ce, once during early spting when the terrain was normally
wet and cnce during late spring when the terrain had to be wetted by
simulated rainfall prior to the application of agent, The latter trials
were performed within days of the trisls described in par 1 and 3. This
was done to eliminate the seasonal differences in grasa density as a
variable when compnring pick-up. In the earlier trials, the terrain was
visibly saturated with water, and the rainfall nacessary to nroduce this
wetness was not known, In the later trimls, the amount and uniformity of
simulated rainfall was determined from the co: tents o ten containers
placed randomly on each teat strip before spraylng the terrain with water.

3. Rain-Scaked Contaminated Terrain,

The trials described in par 1, above, were repeated in
a modified form, The atrips: wera prepared and contaminated as described;
iivwever, immediately afteor tha dissemination of apgent and the removal of
sampling pans, the ground was subjected to a heavy simulatad rainfall,
The traversal schednle was modified =m0 that the first path wes traversad
1 hr after the agent was dissuminated, and the second path 2 hr later,
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B. Rgsults,

The data derived from this series of trials are presented
in tables 1 and 2.

The average particle size of agent disseminuind as large
droplets was about 2,5 mm, and tha small particles had a mass median
diameter averaging approximately 0.6 mm. Test strips were contaminated
to densities varying from 1,6 to 7.7 g/sq m, and as indicated in the
standard deviations in the 10 determinntions per strip {see teble 1),
the uniformity o»f contamination was less than desired. Strips A through
F were relatively dry when contaminated, Strips G through L, which were
wetted after contamination, and strips M through R, which were wetted
before contaminitlion, were similarly smbjected to a 23-min simulated
rainfall, In both cases, the yuantiiy of water applied to these strips
was equivalent to that produced by a 3//~in, rainfall,

Strips A through F and M through R were traversed by the
cloth-covered roller 1/2 hr and 3-1/2 hr after contamination. Strips
G through L were wetted 1/2 hr after contamination, and traversed 1 hr
and 3 hr after contaminution, Agent disseminated on wet terrain proved
to be most efficiently transferred to the roller. On the first teaversal,
the total pick-up from sirips W through R was rouphly 3% higher than
the plek-up from strips A through F, and 19 times that from strips G
through L. On the secend traversal, the efficiency of transferability
remuined in the same order; however, there was a sharp decline in the
quantity of agent transferred, Ground moisture aided considerably in
transperting agent through the cloth. As determined from the quantity
of agent present on the inner or bottom c¢loth layers, the greatest
penetration resulted when contaminated wet terwvain was traversed, and
the lea3t when normal or dry terrain was traversed,

Trials on strips S through X paralleled those performed on
strips M th. ough R, Strips S through X, however, were traversed 1/2 hr
and 4-1/2 hr after contamination, Also, these trials were performed
earlier in the year when the vegetation was somewhat lear= dense, 1In
general, the same effects of soil moisture on pick 'p were observed,
However, as & result of differences in terrain char. teristics as well as
in soil moisture, the pick-up and penstration from strips S through X were
congsiderably less than from strips M through R.

In these trials, it frequently appeared that agent dissemi-
nated in .smaller palticles wes more transferable and had greater pene-
trability than larger particles., Because of the variance in individual
determinations, additional triamls are required to establish the significancs
of the appaiant effects of particle size on plek-up and penetration,
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“Approx
Date Terrain Test Contamination particls Bimwhtl;d To.
of trial condition strip densit; sise 4 __reinfa s}
T 7YYL 0D | In. 2 )
B 5.43 £ 1.32 2.5 0 9
¢ 5.30 £ .07 2.5 0 y
20 May 59 Normal D k.23 £ 2,42 0.6 0 13
E 5061 £ 2.01 006 0 12
contamination H he6o z lom 205 0083 L O.hh 9
25 May 59 Wet after J 6,32 » 2,94 0.6 0,76 #0433 10.
contamination K 6.50 £ 2,39 0.6 2,10 2 0.2 10
26 May 59 Wet before M 2,17 # 0.98 2,5 X 9
contamination | N 2,28 2 1.10 2.5 X 10
0 30'56 z 0.66 205 X 10
27 May 59 Wet before P 7400 # 2,55 0.6 X 1o
contamination | "Q 6.3 + 3419 0.6 X 10
2 Mar 59 Wat before S 2,27 #0.73 2,5 XX 9
con.mination | T 1,59 £ 0.40 2.5 X u
L Mar 59 Wet before v 3.43 £ 0.57 0.6 x 10
cuntamination w 1059 * 1020 006 X 8
X 2,66 »0.T5 0.6 X 11

& Strips A thru F and M thru J were truversed 30 min aftar contamination; Strips G th
## Interval between first and second traversal was ¥hr for Strips G thru L, [~ 7

I Rainfall notidetermined, Strips M thru R were wetted identically to Strip
IX Rainfall not determined, Terrain uas naturally saturated with water, I

|
!
|
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Table 1
Effects of Moisture on the Pick<Up of VX From Terrain
Approx Tirst Traversaiw Becond Traverseiiw
particle Sirxn?ﬁd Toller __TFIcE:ﬂ on_cioth oller Tck-llp on oloth
sise rainfa rato op tton rate op n
m 0D In, 20 | waln | =g ag n/min ng ng
205 0 807 392 3.6 11.0 9“4 0 Av Alr 1
205 0 9.9 511 101 905 86 0 Btr&p c
2.5 0 9k k) (" 2.8 10,2 58 0
0.6 0 13.0 6Ll 0.9 13,7 184 0
006 0 1205 956 007 13.’4 109 0 Av Lix 1T
0.6 0 3.7 1.010 1.9 13.7 199 0.5
205 0.76 z OCM 10.3 53 R . i-u 10,2 250" Te3 Av ALr 1T
2.5 0.53 2 0,22 1.6 30 29 10.5 12,2 1.1 traversa
0.6 0.7 2033 | 0.9 |/ s 62 10,5 59 33 Av Ar T
0.6 1.10 7 0.2 10,0 W7 37 10.1 67 L3 Some sta
006 0.50 z 0013 10.8 69 33 mo’ -‘JJQB O.h Strip X
205 X 9.9 163 59 907 53 170’-& Av Adr T
2.5 X 10,2 183 100 949 Lo 3.0 Standing
2.5 X 10,1 r o1 9ol 60 2.3
0.6 X 10.9 1.050 hoz 10.5 27 100 Av Alr T
0.6 X 10.8 8s5L 5u0 10.6 270 L9
2.5 X 9.7 168 IO.h 10.9 SS 9.0 " Av Mr T
2.5 x 11,6 122 11.6 11,3 36 2,0 Strip U .
2.5 b e d 945 308 158 10.9 59 23,0
006 }A 4 10.1 155 13 10,7 130 10,0 Av ALr T
0.6 b9 4 8.6 52 11} 10,1 27 3.0 Strip W1
0.6 X 1.0 16Y i 1n,.0 ub 4.0

8 tor contamination; S8trips G thru L were wetted 30 min after contamination and traversed 30 min afterwan
for Strips G thru L, 3 hr for Strips A thru F and M thru R, and L hr for Strips S thmu X, —_—
ted identically to Strips 0 thru L.

aturated with water,
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E Terrain
2 -
¢l on ocloth rks
op"-g ttom
ng ng
9k 0 Av ALir Temp T19F; Ground Temp 82°7; Halative Humidity 868, Agent Purity 1008
86 0 S8trip C appeared rougher than A or B,
58 0 :
8L 0
09 0 5 Av Air Temn 75°P; Ground Temp 88°F; Relativ> Humidity 798. Agent Purity 998,
199 0.
5.4 7.3 | Av Air Temp T5°F; Ground Temp 83°F; Relative Humidity 81%, Agent Purity 8%
12,0 1,3 5light quantities of stending water were present on strips during the first
12,2 1l traversal,
59 33 Av Air Tomp 66°F; Oround Temp 82°F; Relative Humidity 508, Agent Purity 96%.
67 L3 Some standing vater presant an all strips.
1h.3 0.k Strip K was more uneven than Strips J and L.
53 17.4 Av Air Temp 68°F; Ground Temp 77°F; Relative Humidity 63%, Agent Purity 628,
Lo 3.0 Standing water appeared only in Strip 0.
60 2.2
n 100 Av Air Temp Tu°P; Ground Temp 82°F; Relative Humidity 67%. Agent Purity 9i&.
126 lﬁ Standing water was present on Strip Q during first traversal.
)
$5 9.0 | Av Adr Temp Mh°F; Oround Temp L77F; Relative Humidity 678, Agens Purity 828,
.?.6 2,0 Strip U appeared rougher and wetier than Strips 8 or T,
09 23,0 N
LO 10,0 Av Air Tewp 50°F; Ground Temp SLOF; Relative Humidity 308, Agent Purity 6}%.
lﬁg i.o Strip W with stnding water appeared rougher and wetter than Strips V and X,
0
[ ]
L

d traversed 30 min afterwards,
*ips S thru X,
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Table 2
Compurative Values of Total Pick-Up and Ponetration
Terrain Particle I Test First Traversal Second Tr-veraal
gondition glze of VX strip| Total Bottom Layer Total__ | ottom Lover
% 4 ! %
A 0.27 0,0024 0,064, 0
large B 0.38 0,0008 0,064 N
c 0.28 0.,0020 0,044 J
Normal
n 0.61 0.0008 0,18 0
Small i 0.68 04,0004 0,076 o]
F 0067 ')00012 0013 000004 '
G 0.076 0.034 0,026 0,0055
Largs " 0.056 0,026 0.011 10,0012
I 0,068 0.030 0.013 0,0012
Rain «fter
Fontamination
J 0,088 0.039 1,060 0,021
Small K (.052 0,222 0,072 0,026
L 0,068 0,022 0.010 0,0004
M D445 2,11 0,128 2.032
Large N 0.50 0.18 0,076 0.,N052
“ 0 0.52 0.06 0,072 0,0078
Rain before
contamination
P 0.83 0.23 .21 0,056
Small q 0,80 0.33 0.18 7410
R 1.05 0.41 0.24 2.036
] 0.31 0,018 0,11 0,016
Large T 0434 0,029 0,096 0,0052
u 1.12 0.38 .20 0,056
! Wet before
icontamination :
i v 0,20 0.015 0,16 3,012
Small W 0.17 0,035 0,076 ),008
X 0.27 0,021 2,076 3,006

*Pick-up per meter traversed by the cloth-covered roller, expressed as
of the initial contamination density found on both layers (total) and on lLottom

layer of oloth, Cloth dimensionss

24 x 42 in,
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DEPARTMENT OF THE ARMY
US ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND
EDGEWOQOD CHEMICAL BIOLOGICAL CENTER
5183 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MD 21010-5424

REPLY TO
ATTENTION OF

RDCB-DSR-S JUL 1 1-2016 .

MEMORANDUM THRU Director, Edgewood Chemical Biological Center, (RDCB-D/
Dr. Joseph Corriveaun), 5183 Blackhawk Road, Aberdeen Proving Ground, Maryland 210 /-
5424

FOR Defense Technical Information Center, 8725 John J. Kingman Road, Ft Belvoir, VA 22060
SUBJECT: Internal Request for Change in Distribution

1. This action is in response to an Edgewood Chemical Biological Center (ECBC) Internal
Request for a Change in Distribution.

2. The attached listed documents have been reviewed by ECBC Subject Matter Experts and
deemed suitable for the change in distribution to read “Approved for public release; distribution
unlimited.”

3. The point of contact is Adana Eilo, ECBC Security Specialist, (410) 436-2063 or
adana.l.eilo.civ@mail.mil.

/4

Encl RONALD L. STAFFO
Secyrity Manager

Printed on @ Recycled Paper
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