DOWNGR A

anb U%.N_:x:‘,_‘. ﬂ ‘ -§

¢ ERSON .m:>@w:.,  MARKING & %Zm \_m_m.m«o.x_:o” Q.&(m\m.\lpwml
Falt . paren O 3Y-G6__ . _

o b O VERIFVITIG MAK

[ ol R

fod
I
k‘i %
-

-2 -946
A RARY S,

YT R TRD Sl

' "J
[ER RS N Ll - 3 ¢ a1
[ , w 3 m
v , £
- ¥ - P
IS Mw WM w.m
oy
be o & mNMdm
) 2] 5 o ME e
B} E20REy
— ) sl58239
- ’ C ElE38%8%
C § 0 BHn
- " u4 =150 83338
o o MDL@:&S&.
o« . &
7« [N ~ a
P 2 o
b =]
m
<
=3
3

b io | &
L AN
{ o 558 &

: -IMN 12

4]
8

e rA

'

CLASSIFI

8

0
T
N

[
halh g

—
—:\. WaoND - & «
z i > Yt sl
@ - ﬂ., .m o Mm M
¥ e . SA
o a . = I
o < m\w O W ]
oo 15
ﬂnd B o] 43 i
i G trd T 48 el
;- = (0 . O]
z IR} ot i ol
L I m fre B
v e et
1 ; a8 £
- 0 % . '
o £ I [ 9
o 4 B £
| :
— [ —~ Q
o i b8
14 t &Y




o g Y (18} [e 8] [&X) [t —i o
) P! v e -1 [l (@] [N C [aM (@M [aN] o oY) [an] i) oy o y ~T <1

E o S TR AW e SRR LN o B § [ NGO € & B AT ) S I o S o 0 B VAN SN
) - el 4 i { - 4 )

L )]
! — o)
S . . o . . . . . . . N . . « . ° [ “ . . . —~~ o~ . . B .
e} o] [ () N
S . . B . . . . . . . . . . N . . « = e . . [ . W . . .
Q) [s¢) ~
. . . . . . . . . . . . . . . . . [/ B . .« o . . . .
o o O O 4
. . . < . . . . . . - . . . . .~ 3. . Yo T e N« | O . %) B . .
~ D o ~3 =i [$h} ~ [ai}
. . . . . . . . . . . . . . . C . . . . ] [— B . .
S~ 44 4+ WO s8]
A ' < . . e . . ~ s N . . . . . . . . (&} . 48] f\¥} < . a ] . . -
woow L O ~ [ ~ Uy o
- s . . S~ . . s N N N . (&) . . . @] . . . 9] S 4] w - Q et} . . .
o] N~ ] I o o . .
- . . N~ . . [o1) ] Q) . . . . 44 . < . (@) . Q e} i - ol . . . .
&) D (&} 5} 6] ot = o (o} @] e
- - . (@} . . o4 o~y o > ) . . ~~ o - . . 4.3 . 4 13 o - o ord . PPN
31 > =g > ] €5} O [ (o] [ 43 P} O w
. . . a) . . Q Q Q3 . | . o~ 2 . . . P ¥ Sy e o IS
pl ~~ =3 [ s} [l = ¥ (¢ [T 4 ]
s YD . v . . o) . . . T U R Y e
< - s go! Ut AT $ot - O 0 [
e ~ LY . ] LR, . . . e [ R A
i T %] o oo} ol g [ i EA
-- - ot B < . . bh . (e8] . . “ - [on T et HE
Ve e e ~ . = e ! [
. . PR LR o TR P G ] @ u . [T
. 4 ! = N~ o [ o Q
. C . . i 4 . LS . . wie o ¢ @ .
i 3 S [T N 3 V0 = [
1 o B B [ . 1 ] .« . | . 1 ai .
(- iy R U £ ! +) I3 g
. < ) . < ot o . &) . jos) . 3 . o) - ¢ N .
r o~ - =L ~~ %} 23N Co (& O ¢ H
[} o P W . [ T R e DR L P o o) R
. - - ! 1 t~ G
= - = . ¥ ! S - e ] P ] oo i
2 [ N~ [ & ] = 9] (@] o 8¢} [N
; . IR LR W oMM b4 [ B . b [ T
- 3 (¢} (< [ O B | IS [} o o o L] W o [N
ot [ FO N o foos (@} o & 4.3 3 IS [ = . . P il ot 2
v 9] o o~ QO (] 1 ol Q) o 1 S s [SEEN o1 §. [
- (S = [0 ol £ = = W [ ] at W oe~ kD . @ ) 4 ¥}
N (SR SR [ e B =] = w e =4 =4 & &
N el 9] » = 3 o i ot { o~ | O P | o o] g
= o T T o [ > V> E T A > > =
40 G o m Ry Py SV I © O HE O L g oo & o ©
St T = T B S B VI o R R I LI oY R = VR < Ry =l e s VR ¥
Lo om0 o] o O 2 3
= ol 0w P L I B IR RS o O 0 o G
< N =T e B @ B &) Yoo < A [ @ [ T e
S RS Qb e Oy VN7 R o ¥ o U SRS
..u.u © C&v i ~ I «L L5 N re ord o4 1 o4 o
SO T B S S B Y 3 ol Com M 4
& i R [ R << W] = e v s W 1t L
< m\ 0 < IQ RO S ) < ¢ s o I & T 3 .
i RC R L « T A O % ~ [aN} 4 ~oa Pa [o PR &¥




UNCLASSIFIED

. Fig. 26 Tave Pat II - The Device Afte t-Line'" Function and
Tnitiator Assembly Discharge (€3 . v v o v v o v e oo e L4

Fig. 27 Pove Pat IT - The Initiator v After Ejectiom (C) . . . &
Fig. 28 ave Pat IT - Initiatn~ Creater e . .. 4
Fig 2% Tave Pat II - Site of Initi=at S e e e e . .. 48
Fig. 30 Dave Pat Il - Degree of Def-lizticn,. 100-Foot Civcle (s). £9
Fig., 27 2t LI -~ Reconstru Malfunction (8). . . . . 21
Fig. 22 Jave Pat I - Initiator O
Fig. 33 Pave Pat IT - Aerial Markers (Ud. o o 0 o e e e e e e e e e s 54

Exhibit T  Test Schedule (U). . « « o « « o v o oo o m v 0 e . . 20

Exhibis 1T Security Protocol (U). .« o o v v o s e e e e e e m T 32
Table Test Day Metecrological Data (U) + v v e e e e e e e e e e 33

(V8]
(o))

Tabhle TIT Patricio Pavimentar - Radius 0f Defoliation (S). . « . .« . =

UNCLASSIFIED




Ry
Yy

e UNCLASSIFIED

INTROTUCTLION

22, 195% to December 12, 19€8 a test

(GSRI) ~t New Iberia, Louisiana. Thz accomplished on zn island
faciiisvy of the Institute, referred to in this report as Willow Cove
ol

Island,

miles scuth of the Gulf South Research

wing aiveraft from an airstrip located 2% Patterson, lcuisiana, approvi-

- - - — a wr z s = oy T s - Ty £ 3
mately miles southwest of the Zzs7snd.  Pevsonnel were frequently ferried
- - = . PR ~ .

from Yer Iteria te the orrvip by fixed wing aircraft, and from there to the

islond by light helicopter.

{1 Beat transportation regquired use of the Charenten landing at

itiong. Because of navigation complexit
nf darkness was discouraged. In

this cace,

“ho fest was carried ocut is

‘o, conswusting of young

37 The willow tree Zs commeon to vanh areas (battures) and flocod

plain soils in Loyisianz and, in thig ~aea, to the Atchafalaya flondway
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i 1t iz a deciduous tree; howover,

leaves

anlires in the test area still had a large proporticn of living "5

probably subject to inundation by

. T k]
luring the year and COLs

Two lavers of saplings were

of individuals less than 1/2 inches

¢ in height, and the other laver

consisted of individuals 1 inch to 2 inches in diameter and appror

9 feet te 17 feer in height. Overall, individuals were very dense

i b
o

- P . ~
3 sap.ings per square Loc

- - B ot - i s ot .
measuraments compulea asout o

.. h Viet Nam

ITT
AL
v k 4 3 2 PR Ry e - o
¢t Louisiana, in which the tes: on
he generally o na a2 warm temperalture rain Sorest. This iz

n and accasional: the average numhe” o7
S - . ~
(Uy The bald cypress
Ao arin T £ hRhal oy Toonm QIFAT rod maple Aamqarimm A
ronsisting of bald cypress, VD gum, swamp red mapie, &MY :

per year: 80

25 to 26°C). It has a

ibs', Louisiana Forestrv

Tntroduction to Plant Ceographv _and Some
Prook C-mpanv. Inc.. New York, 640 pp.
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thar average CE coperating distances. A UHF

lities. Routing UUHF radio-telephone contac
p

rh

er

]

hecause ol radio-telephone inter

ship and oilfield traffic in the area.

(G) Test security is

~utlined below in the device test section of

V Project Photographic Coverage

(U}  All aspects of the test program were documented photographically.

Area photegraphs were made to document handling, delivery and emplacement

by bhorh CSRI

3 Poat-Togt

accompliched by both Sanata and

and Sandia Cerporation photographers.

experienced during the

ble photographic coverag

~hotographic coverage due to

from the water surrvounding the test area.

Photographv

nriograpny censi

2
0
6]
0]
Bl

»nlished by GS

surrendered fo Sandia repre

sted of 335 MM and polaroid still photography

RI photographers. All exposed 35 MM film was

esentatives at the conclusion of the series.

raphers before the test

GSRI photograpte

RS

rmitted emergency contact

znce frcm

rial phetegraphic (movie)

and test cf both devices,

Still coverage

~ve e
(SRR
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PREPARATION OF SITES
(VY The zround zevo sites selected for cach device were Jocated
aprreoximateiv 2,000 Sact ficm the north end of Willew Cove Island. (See

fect

A

. - o . .
path was cut thvough the willow thicket approximately 4 feet wide to allow

persornel and eovioment access. An area approximately 6 feet in diameter

to oround level at

each ground zerc (Fig. 4). A 6 inch in

.

ding 4 fes: dacn, was propared to recelve the probe on each
3 3 ¢ R IPN [N PR Ny v S ~ - R R et 3 A 1. . Y
devico, Tarcicular care wns “oken to prescorve gsurrounding vegetation for

proper documentation of expes i defeliation effects of the devices.

(U) Aftor placement of the devices and vertical support was accom-
5lished, 20'-1" diameter steel pipes {fitted with 37 x 5' tin markers,
with the unner surface painted white or yellow to reduce glare for aerial
shotegraphv) were emplaced (Fig. 5). The vellow merkers were placed &4
fees from cach ground zero and others were situated as shown in Figs. 2

set equipment positiocmed in plywood insulated
boxes was empiaced at 30 feet from each ground zero in 2 subsurface pre-
able which was set

c
, , . v s X - . . -
hetween “he restective zround zeros and the control bunker (a distance of

25 = e i - o a4 - C - ST A T
3,800 feet from Patricio vtar and 4,100 feer from Pave Tat 1I).

-~
<
—
-3
]
@]

~ontvol bunker was fashioned from plyvwood and 2" x 4" lumber

stock, and was carth-covered to a minimal depth of 2 feet. This bunker

is shown in Fig. 6. Tts location with respect to the ground zero locations
i5 shown in Fice. 1 and 2. The bunker was fabricated to protect occupants

from shock and any shraprnel resulting from testing of the devices. Access
was pained by boat, requiring location of a boat at the bunker at all

cimen for permonnel transportatlon to and from the test area.

—

or
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PREPARATION AND OF DEVICES

- o UNCLASSIFIED

CTIN

T -

Both devices arrived at New Iberia, Louisiana, via the contra

gg.

to a secured parking zone near

. The devices and

o
flat-hed truck with fork 1ift

I3

storage bunker area. The

e Lt

bunker and covered with L

f

w1 3 1 CapmT Ty D4 A

7 on the bunker facility 24 hours v
; 3 i
? ] . i
| thor was stored in & i

1 QT T P I aVats - -
secured GSRT Tocilitw known as the

~ -y 1 et £
(8) Both {ovices were filled

next day with assistance from GSRI

wore moved bhack

at

i~

site utilizing & Dell 205-A heliceopter suvnlied by arrengements with

for each device, consist-

steel "0" ring for

fie

n the helicopter. On

m the truck bed and car-

2 oveyr unpopulated marsh-

A

land and water (Fig. 7 A, B, C. D). Aber:

[t

ocations were predetermined by
on an earlier flight in the

5f the devices from the helicopter.

?
i

Carcn~ Cemnany, Albuguerque, New Mexico.

IRl

L

Daow Chemical Company, Tilaguemine, Louisiana.

1
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Fig. 7 B Patricio Pavimentar - Airlifting of Device (C)
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T Placement on Prepared Sites

ayes

o

itate location of the ground zero from the air, large

AN
(=t

R

3

L
o]
@]
[
bt
H

limed arrows wers located in cleared arcas adjacent to the ground zero
radii (Fig. 8). 1In each case, the devices were directed immediately over
the cround zerc bv air-ground radio and Dy visual contact. Personnel

hole and the devices were secured by means of 4 (2" = 6" stock) wooden
triangular braces (previously prepared) 8 feet tall by 4 feet at the base
ical support by means

R NN U+ ey R ERRAN 1A
ana attached at twe polnbts Lo ne devices

t
of 1/4 inch steel cable and clamps. Guy wires (1/8 inch in diameter) were
. 9) and 1/4
G

8
inch catle guy wires were attached to the large unit (Fig. 10). Steel

ace) if the devices appeared to sink inte the
sandy s0il. These plates were not used. The carriage slings were

a vertical

working under the helicopter. Other heavy equipment was airlifted from
z

the beach or boats te the respective ground zero as required by helicepter.

z gite preparation, both sites were prepared and ready for

To accelerat
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9 Patricio Pavimentar - Secured by Guy Wires (C)

Fig.

19
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NO DAMAGE i3
DISCERNABLE DAMAGE G
MINIMAL DAMAGE
MINIMAL DAMAGE
SLIGHT DAMAGE 9
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SEVERE DAMAGE
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PATRICIT PAVIMEMTAR TEST GZ *1 - INITIATOR CRATER DISTRIBUTION
| | ; S
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35%/———"}—\ 20
| 340" B 30
! 19N {
| J,\/ /
o A
Ve !
/ / 50
/ |
. / 60
/ \
o/ \70
; 55) \
y
! . \
ot N
<8

~85
A
! \
'
| -=.
; £ oL
~% £
v !
] H
| |
;
oY)
! ;
| /
\
\ /
\ /-
e ~110
) u\

N
\
.Y £ 120
Coed \\
N\ \/
23 /30
140
, 360 _
T o T
A - INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 38°
© - INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 1290
C - IRREGULAR CRATER, EXTENDING INTO SURFACE FAULTS, 3 FT. DIAMETER, AZIMUTH 1920
AL INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 1940
E - INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 270°

- SINGLE UNIFORM CRATER, T FT, DIAMETER, 16 INCHES DEEP, AZIMUTH ¢&°

“ioie Pavipentoar - {Oleovd Doitiator Location {(C)
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oy The dnltysteory anilt of

his device is occtngon-shaped and is an

fns

e device dtself; din the vertical device as shown in

integral part of 5
Fig. 16, it is the uvppermost unit. In this test, six initiator units

were in place, with the opposing units left out. At a distance of 55
feet at Azimuth 246°, and in the direction of one of the opposing unit

c
f 3 pounds of

. 11 : -
voide, on odditional

compound (-4 ir an it. This

c
3
}—J-
rr
o
0
=
.
~
ﬁ_
"
O
>
-
-
o
0
rt
4
o)
o
o
)
-
o)
ot
"

pitry fo alleow a 3.5-second delay
(integral units are designed to functieon at a 5-second delav from the

time of discharge from the initiator assemblv). Primary charges within

1ift the dinitiater unit into

I1T Device Test Implementation

e

() 1In test design and functicn, three tost contreol personnel units

Lo

were necessary: ground control, air control, and security control.

A,  Ground Contrel Unit

3

() [t was the responsibiiitv of tho cround control unit (Sandia

bl A

Project Enginecer. Fire Engineer, snd EQCD persennel) to initiate the test

countdown and electronically fire the devices from the control bunker on

Hh

inal countdown frem air control with concurrence of security control.
ZOD responsibility (dincluding final placement and fusing of initiators,

o

control radio

wost-test clearance, air-ground radiec contact,

contact, and radio control between the contrcl bunker and the ground zero

while TOD personncl were in the arca) was alsc the ground control unit's

|
UNCLASSIFIED
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17 Fire Set Box Employed in Both Test Situatfoms (
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ircraft (one

47G4A), and the

Faofidny din New Iberia until

thoy wore wacvired 2t the togr eite,  CGhivers®t deparvture and functieon
during the o-alt saquence 13 s T, Tixed wing aircraft

tozt days only.,  The Bell 2054 af was used for '.:avy
nefar, wnilo the SUCLL s T ow ouest and personne.
. hndio- S Tabels =ne ~rznible. For field opera-
tlon emergoncy ciruaotions, from She GURI rommand vessel to the
C8RT hoase siniion and inoin

PN .
I8 b v ey

211 aircraft.
as shown in

3,000 to 4,000

foot,
Yy Ta fev o #hn Simnd 30 pinutes of countdownm,
ng directod n the s aireraft. An addi-

i
boat traffic moving

in the diverrion of Willow Cove Tsland and “~e veporting of this traffic
no for aerial still photography

as o cluse

4

~antvol f{to oTars or remove hunters from

the water security

eminavigable

0y Ceoudoe Towae dimplemartad <hroveh radio control of eight
) : T 3 g
sowered heste, o Prodect eoord: n and » control was established

throuch o civiltian hand wadic amplifier ueit located in tne GSRI command

UNCLASSIFIED




RN 1

1. Cave Izland
2
2
fecurity Staff
Technical Photographer
3. Sopdia Project Engiveer and Sandie Photogvanhers (2) await
4. Base Coordinator - keys te commissary, runway control
5. CGEPT crew heging work 2t Willow Zove Tsland
05:13 L. Cessn=z arrives {GSRI Pilo%) and departs for P erson airstr
ith bhel o
P

up Sandie
to island
2300 2t Willow Jove Islisnd, G307 hotegzraphic coverage (still)
02:15 lHelicop Sandia Project Engi-
ne *efuoling and returns
ximataly 10:00 a.m.),
n9.30 for final
mxhibit IT)
10:00  Beoats demart for security stations feor dry Tun
and photogravhers (Sandia) airberne te begin isiand flight pattern
op GSRT ¢ g er at island as orbit begins

10220 gT0
Sandia Phot
NOTE: NDENT ON WEATHER CONDITIONS, SCHEDULES MAY PE ALTERED BY Al.
D CONTROL, CR SECURITY CONTROL FCR SAFETY CR OTHER REASONS.
POSTED FOR THE DRY RUN, WILL REMAIN POSTED UNTIL RECALLED BY SECURITY

CONTROL - ABDLE.

FATROY

Cessna at 08:15

ound t’:ontro’l
grapher) and

ip for ren-

sent~tive and

(Sandia

CONTROL,
SECURITY,

|
|

|
i
EX
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vessel (Able—-TFxhibit IT) with all beats arnd the ground control bunker.
Aivr ground vadio cemmunicaticn was thus established through the radio at

ercund control.

(U) 1t was the responsibility cf security control tc maintain

constant surveillance of all approaching waterways to prevent accidental

or purposeful violation of the test arca by powered boats. Distribution
of control craft are shown in Fig. 1. The security test protoccl used in
% these tests is shown in Exhibit II. The term "Fatboy'" was the CB radio
&

call signal used by GSRI security units.
% (U) At zero minus 5 minutes, a 30-second siren blast occurred abeaxrd
: "Able", in the event any radio contact was insufficient for alert.
(U) All units (ground control, air control, and security control)

above were cimultaneously in control of the final countdown for securit:

and safety reasons. |

[co <ok R -

e
Ll
ol

UNCLASSIFIED
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i

tbov Able fo. _ecuritv instructicns and position assignments

(&3]

(]

o

ralkie Talkies (CB 7)
122.¢9

change all valkie Talkie

o Tast
Location Personnel
Punker C2nal & Project Leader, Photographer,

Project Coordination Clerk

Liztle Bavyou long * Assigned Security Staff
ALtchafelaya Canal * Assigned Security Staff

West #  Assigned Security Staff
Grand Laks Tast % Assigned Security Supervisor

and Assistant

% Assigned Security Staff

n D v ow o« A - -
junker )« % Sandia EOD Engineer, Test
Ingineer and Project Engineer

emain in a shielded position
No rmovement will be allowed
act after the {irst detona-
rion. Security radio silence

32
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TESTING OF PATRICIO PAVIMENTAR AND PAVE PAT II

(U) After successful preparation of test sites and implementation of
contrul units, testing was attempted on November 26, 1968. Meteorological
data on this day are shown in Table I, below. The first test attempt on
this date was made relativelv late in the day because of increasing cloud
cover, difficulty with aerial photographic equipment, and increasing

.

difficulty in adequate radio communicaticn. The mission was consequently
"scrubbed'' by ground control with concurrence of air and security control.

(U) Weather conditions on the following day would not permit testing.
{(See Table I.)

(U)  The 3

3. Morning weather

mber 4, 1968. The

e
hceurs while the Pave

The EOD clearance of

the area require prroximate! ir after malfunction of Pave Pat II.

Mot Nme Ny b LR .
Test Day Meteowolezical Data (U)

Wind
Dates Temp. Direction Wind Velocity Visibility
a.m. p.m.

Nov. 25 i5°F 0° Variable 5 to Unlimited 1,000 to
(Tues.) 15 knots 3,000 ft.
Nov. 27 TR 1607 Variable 3 to 300 ft. 300 ft.
(Wed.) 15 knots;

gusts te 23 knots
Dec. 3 63° 320° Variable 8 to 300 frt. 4,600 ft.
{Tues.’ 18 knots;

gusts to 256 knots ;
' 4 56° 270° Variable 5 to 4,000 ft. 4,000 ftr.

10 knots
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Fig.

Fig.

20

-

Patricio Pavimentar - "Cut-Line" Perforations at 300° (C)

35

A RS




UNCLASSIFIED

. Conference and discussion with those staff members who were in

heeyvations-~Ground Level

a position to observs the test and study of acrial photographic coverage

revealed the following:

s the sequence began, a small fireball and black
-ed immediately above the unit;

1y the MAPP cloud extended relatively horizontally
ut 100 to 125 feet in diameter and rose a few
r

) t
over an arca abo
tree tops;

feet above the

fnitiator detonation followed, with complete cloud detonation.

Crata Diztribution and Char

Nistribution of inilister eratars iz shown in Fig. 13.  Craters
A, B. D, and E were uniform in size and cernth and selectively located
e distance of 30 feet (rarge, 25 to

34 feet). Two other craters are anoted 15 feet (C) and 14 feet (F) from

the device. Crater C was of irregular dismater, approximately 12 inches

surface for

0

(.l"':"':"‘“' A At e A ""“'O R RN R TO) rram L o DT e T
R - e . a e e el et e R RPN L . [ e

inches, but quite

0s), with little extensicn into surface faults. The cause

Patricio Pavimentar - Radius of Defcliation (8S)

Average Radius
from Tfround 7Zero

-]
“+
e}

n
(o]

757 58 wa 697
- e
30% 62 to

[§%
wn
9

0 ~J 3
® .
T
o
O~

R
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area of defoliation

ily northwesterly, westerly,
i s. 22 and 23 the open gulch south of .
the test site reduces meaningful interpretation of the data in that area.
Heavy leaf muich did extend to the zrea, 2s shown, indicating significant
radius of defolinticn by degree as interpreted
wn in Table IT (preceding page) and in Fig.

o)
21. Complete defoliation (100%) is dzfined as removal of all leaf and

o
QD
mulch was discernable.

:1lcw burning are also out-

the device in the general

device outward to a radius of

-

appreximately 25 feat, the small willows were defcliated but standing at
£

irregular angles, while from 25 feet out as far as 60 or 70 feet (the

a of complete defoliation),

1

,:;

o)
3

totai

.
t

trees gvere uprocted oy stood af

The ir Tig. 22 were affected in various
wavs., The ground zere marker (v2linw) remained standing, although the tin
flan was complete crumpled and burned. Marker 1 south was bent at ground

tevel ot an angle of 75 to B0 deocrass and pointed easterlv. The flag was

basically undamaged. Marker 2 south was bent at 2 feet above greound level
at a 75-cdenree angle, pointing easterly. The tin flag was displaced 50
Sy wl 3 Be o -

fect to the east and was greatly crumpled. Marker 1 west was bent at a
the pole base. Marker 2 west was basicalliv undamaged, but there was some

. Althouzh adecuate combustion was apparent, the odor of unburned

zas vas evident—--particularly in the area of crater C, Fig. 13.

> UNCLASSIFIED
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PATTICH PAVINTNTAR TEST GZ Y- DECRED OF DITOUATION, T0CFT. CIRCLE N

G

~._ A - 100% DEFOLIATION
B - 75% DESOLIATION
C - 30% DEFOLIATION
D - 25% DEFCLIATICN '
c . o N CPEN

5 DEFCLIATION %/ § .
~— ¥ \—\——‘ LEAF MULCH

S - AREA
U700 BUPNED AND CHARRED AREAS ~

= = UNAFFECTED AREA - 10O FT. CIRCLE = ‘/ ~
40 T~ ¥

Fig. 21 Patricio Pavimentar - Degree of Defoliation, 100-Foot Circle (Ss)
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B - INITIATOR LOCATION,
- INITIATOR LOCATION,
E - INITIATOR LOCATION,

e CRA e HH T e A T

SINGLE CRATER, 2FT.
SINGLE CRATER, 2FT.
SINGLE CRATER, 2FT.

F - SINGLE UNIFORM CRATER, 1FT. DIAMETER,
T CORRUGATED TIN FLAG

22 Patricio Pavimentar - Vertical [llustyation of

i
i
|

DIAMETER, AZIMUTH 129°
DIAMETER, AZIMUTH 194°
DIAMETER, AZIMUTH 270°
16 INCHES DEEP, AZIMUTH &°

Blast (S)
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i

}

{
ﬁ
H
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Xsz sonsors, as previously described, were randomly distributed

over the test area. After collecticon, the zmount of damage to the cans

£z
<.
e
=
o}
t
[
n

was rocorded and interpreted as overpressure data. The amount of damage
was ecaled from Q" (no damage) to "3+ (complete crushing of the can from
all directions). This information was then converted to an estimate of

overs>regsure distribution, Figs. 12 and 26. This overpressure estimation

roughly corresponds to defoliation data in Fig. 21.

Y. Conclusions--Patricio Pavimentar Test

r In the opinion of these investigators, the function of the

device was within expected limits despite ''cut-line" failure. Observetions,

documented photographically, confirm that:

1. At remote electronic initiation, explosive charges expected
to separate the divtal section and release the MAPP gas
contained in the tank did not function properly;

2. Cut-line charges initiated were sufficient only to open

apertures as shown in Figs. 18, 19, and 20, allowing escape
of the fuel within expectations and producing relatively good
fuel distribution;

2. The gas cloud was zreater vertical profile than expected
(20 feet), althoug snersion in radius and diameter was
adequate;

4. Ground emplaced initis:tcrs functioned well with expected
electronic 3-second deiay;

w

Craters were formed in unexpzcted locations--probably the
unignited fuel was forzad into small crevasses in the surface
of the test area due tc overpressures of combustion above
these pockets.

11 Fave Tat 11

iring sequence in this test was essentially imperfect.

:pected to eject the distal ond of the tank and the initiator
assembly and discharge the initiatcrs wera functional; initiator ejection
and separation of the distal tank end was successful (Fig. 27). The ground

emplaced initiator (5.5-second delav) did not detonate. Dispersion of the

intepral initiators was not as expected. Cloud formation was not as cxpected.

UNCLASSIFIED
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PATRICIO PAVIMENTAR TEST GZ #1 - CAN SENSOR DATA —

OVERPRESSURE CAN EFFECTS

190 1

O =No Damage

O+ = Discernable Damage
1- = Minima! Damage

1 = Minimal Damage Plus
1+ = Slight Damage

2 = Moderate Damage

X - LOCATION OF CAN SENSORS AT 50 AND 100FT.
(3 - CAN NOT RECOVERED
ZTIESTIMATED OVERPRESSURE FORM, GZ AS ZERO,
50 FT. RADIUS CANS

[T 1T & T _UESTIMATED OVERPRESSURE FORM, 50 FT. 2+ = Moderate-Severe
AS ZERO, 100FT. RADIUS CANS ’ 3 = Severe Damage
3+ = Crushed

ac e .
Fig. 25 Patricio Pavimentar - Can Sensor Data (s)

43

UNCLASSIFIED



it

yid
o
K ey 37 8T .4,'"-:“-«;—:

-

g

cwtinen



UNCLASSIFIED

5. Visual Observations--Ground Level
Conference and discussiorn with those staffl members who were in
» wosition to observe the test ravealed the feollowing:

1. The initiator assembl— ciccted te an altitude of approximatel
200 feet (Fig. 28);

2. Simultaneously the MAPP cioud dispersed at a rapid rate, to
an altitude of approximately 30 feet above the trees, with
relatively horizontal distribution over an estimated diameter
cf 200

3. -second delav) the initiators det

l:ys between deconations, such _bﬂ
rd as a brief, continuing series;

4. Three initiators detonated above the trees and foliage--one
seemed to detonate in a northerly direction at an approximate
altitude of 50 feet (Fig. 29 B), another detonated at approxi-
mately 25 feet outherly direction (Fig. 29 E), and
another a* an of 20 feet in a westerly direction
{(Fig. 29 7).

C. Phvsical Reconstru on of the Malfunction
1. Function of the Initiator Assembly
‘ Craters resulting from initiator ejection and detonation are
rere located as A, C, and E.
creater than expected; 105
residual tank. The single

diameter

~

seen to surrcunding foliage.

zero (essentially north, as

103 feet. The cther crater group

crat

~1
Waorae

14

meter, teotal destr

arca extending to 20

29 F) was located 55 feet from the ground

etonation were not single crater

ters, ranging in size from 5 to 16

2ep, spread

hown on wap in Fig.

LeYS we

feot from

niformly over an area
with little defoliation or effects
was located at 05° from ground

1) and at a distance of

4=
.

W

110 feet and 154°, with small

to 12 inches in diameter and 3 to &

Te

¢ located within an area 10
was found. An

100% defoliation,

the trees

suffered

I

ASSIF!

ED

o
<4
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PAVE PAT It TEST GZ #2 - INITIATOR CRATER DISTRIBUTION @

«
o
CETo N 9 e PR
ECYD i I S -—
EENN N O -y

SINGLE CRATER, 6 FT. DIAMETER, 2 FT. DEEP - AZIMUTH 330°

CRATER GRCUP, SIZE RANGE 5 INCHES 7O 146 INCHES DIAMETIR ﬁ
AZIMUTH ©5° , 9 FT. AREA DIAMETER

SINGLE CRATER, 7 FT. DIAMETER, 3 FT. DEEP, AZIMUTH 35°

CRATER GROUP, SIZE RANGE 3 INCHES TO 12 INCHES DIAMETER -

AZIMUTH 154°, 25 =T, DEFOLIATION AREA

SINGLE CRATER, 6 FT. DIAMETER, 2 1/2 FT. DEEP, AZIMUTH 168°

IMPLANTED GRENADE LOCATION, 4 FT. DIAMETER CRATER WHEN

DETCNATED POST-TEST - AZIMUTH 246°

INITIATOR ASSEMBLY LOCATION ~ AZIMUTH 67° FACING 118°,

HORIZONTAL MINUS 45¢

APPRONIMATE LOCATION OF TNITIATOR AIR BURST AS PHOTOGRAPHICALLY CONFIRMED

NOTE: AREA OF 200 FT. RADIUS WAS SEARCHED FO! EVIDENCE OF &TH INITIATOR CRATER

.

tiactor Cratey Distribution (8)

7 UNCLASSIFIED
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.oze IT - Sdite of Airburst (S)
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f radunl diarease nrion
~7 gy e e {Fic, XD
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y disperased wetl
j
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- Cfoct. , Althouah
I A ofyect =oon ol of freening
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.- Proctiona., 21 indicates divpersion :
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soutihoraterly enplaced initintor avea, which detenated presumably within

the ciond at 110 feet (Fig. 31). This defeliation was typical of that

)

observed with the Patricio device at the periphery, where burning did not
cccur 2nd ignition was essentially complete.

AThe random defoliation that occurred around the ground zero
suggests proper ignition of the gas where it penetrated the foliage (Figs.
25 and 31). In this case, typical defcliation extended scme 54 feet south,
with 1007 defoliation typically limited to 8§ to 10 feet. As noted, some
defoliation cccurred from ground level to approximately 6 feet, suggesting
dispersion of the gas some distance zlong the ground with consequent

&

igniticn, presumably from the tank cutting ard initiator ejection charges.

D. Jther Lffects and Observati

‘!!‘ Some carbonizing and burnins of the fuel was ohserved, as evi-
denced by the carben residue at the tank urit (Fig. 25). This approximate

area, although defoliated, was noted as an 8-foot triangular zone extending

el
westerly from the tank unit (Fig. 31).
B Can Sensor Effects
{{ No effects were noted out to 50 feet, which indicates that there

were no cverpressure changes sufficient for recording with this method of
observation.

T. Vertical Reconstruction

x Fig. 32 graphicallv summarizes the opinion of these investigators

as t¢ the phenomena occurring at the time of the test.
as t he p 2

L. Successful cut-line detenation allowed for dispersion of the
gas over a large area; the cloud which formed was of high

p:ofile extending into the foliage little other than that

ohserved as freezing close to the tank, and presumably little

more at distances cf 100 feet or more from the tank.

%

2. The integral initiators were discharged from the initiator
assembly at the initial impulse of ejection and randomly
thereafter at greater altitudes. The altitude of the initiator
asscmbly was altered sufficiently by the pin-pulling plate
and "T" bhar assemnbly to increasc the random distribution of
initiators in the cloud when ejected

3. Initiator detonation occurred

| e S Y s e e
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PUTIATOY A SERMBL PAVE PAT T
B TARDL ATS(, PAVE PAT NI
A UTIATGS AT 3UP . GROUND LEVEL DETO
APPROXIMATE 30 FT.

HIATION, 15 BT, FROM (7 2
8 - INITIATOR AT 057, FLEVATION AT DETORMATION,

WOFEET FROM G2 2
CONITATDR AT 37 GROUMD LEVEL DETOMATION
O - TNITIAT 2 AT 1547 AFPROXIMATE 15 FT. ELEVATION AT DETOMATION,

M2 FEET FROM G2 2

TIC P10 Fsy My
EoorATEAT 0 AT HeR

S LEVEL DETOIMATION, 70 FT FeOM 37 2

O R ST POl TOOTO S R TALY A%

Pave Pat L1 -

Fig. 31

DELCCIBED 1t TEXT

Reconstruction

of

Test

1!

- Tank
ASSERBLY

N

I
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alfunction
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) ‘
a. Dbelow the cloud in foliage (Fig. 29 A, C, E, and Figs.
32 and 33)

%’}Gm‘ 3

b. above the cloud, so as not to ignite the cloud (Fig. 29 B
and Fig. 32) ) '

c. essentially above the cloud, but somewhat within sufficient
range to cause isolated detonation of a portion of the
cloud (Figs. 29 and 32).

(U) Yo attempt has been made to consider the mechanical malfunction

due to structural defect in the initiator assembly.

G Aerial Marker Svstem
K None of the aerial markers (Fig. 34) was damaged as a result of

the test. No other significant effects were noted.
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