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INTROPUCTION

1 	 Generl.

(U) Poring the period November 22, 19C9 to December 12, 1968 a test

and research task designed to further effects data on two emergency

capability (EC) explosive fuel munition (, -E177A) devices was accomplished on

the SEC= cleared and secured facilities of Gulf South Research Institute

(GSRI) at New Iberia, Louisiana. The tests were accomplished on an island

facilit -J of the Institute, referred to in this report as Willow Cove

Island. located 1-1/2 miles east orf =ler Point, Louisiana (some 35 air

miles south of thu Gulf South Research Institute facility). (See Fig. 1

and Fig, 2.)

(U) Access to the island was gained by boat, helicopter, and fixed

wing aircraft from an airstrip located at Patterson, Louisiana, appl - c -xi-

matel7 	 miles southwest of the island. Personnel were frequently ferried

from New Iberia to the strip by fined wing aircraft, and from there 1- a the

island by light helicopter.

Boat transportation required use of the Charenton landing at

Cha7octe7L, Louisiana. The boar trio required from 22 to /- ,0 minutes,

donor i:Tc or weather and water , c7-.--7ition. Because of navigation ccmplexity

in 1. -.e :m-a:7 waterways, travel in coyer of darkness was discouraged. In

this taso, boats were required to lanne the island no later than 5:20 p.m.

to reach the dock by dark.

Description of  Test Arca

The flora of the island on which '-11 .= test was carried out is
claw:: :aYrclv ( 95 percent) uniacc, cifir, cons:_sting of young willow trees

(Salix sp.). Two growth areas are present--a first year growth area and   

an oldor growth area. The test was done in the first year growth area

(Fig. 3).

The willow tree is comma 	 .17P". areas (hattures) and flood

plain soils in Louisiana and, in this cc 	 to the Atchafalaya floo,:way

111111111111111111
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(Brewr, 945). 1 It is a deciduous tree; however, almost all of the

saplipgs in the test area still had a large proportion of living lenvos.

(U) The first year growth area is probably subject to inundation by

waLe -::s 	 Atchafalaya ;:evcral tines during the year and consists - 7

willcY: saplings less than one year old. Two layers of saplings were

dist7gHsi -
1e; one layer consisted of individuals less than 1/2 inches

in diameter and approximately 3 to 4 feet in height, and the other laver

consisted of individuals 	 1 inch to 2 inches in diameter and appri7atelY

8 feet to TE feet in height. Overall, individuals were very dense

(a;ro:.:retc measurents comnnted about 1.3 s:Iplings per square

III Ecological Comparisons Between Test  Area and  Sou_h  Viet Nam

(U) Sou'. - hcastern Louisiana, in which the ta.-: was carried out can

be generally characterized as a warm temperature rain Forest. This is

deflrs., a.

year.

rainfall is plentiful and somewh at evenly distrib-

Total rainfall is between. 150 and 300 cm. 7;er

777- st in this groa is mile and occasional; the average numbc - e7

days w. -IdLer;_i a hilling frose is 290 to 300 days.

(il) Ti/e climaxic n7 	 flora of the test are bald cypress

swamps, consisting, of bald. cypress, tu 7 c 1 c' 7-UM, SWPr -, red map]

rtd ms71a, water ash, pumpl*.. ash ad a few small shru'os. Drier cra s s

PaYe a i;:ent 	 gempesition.dominated by oahs with the willew

F ITS 	 (rcwa. 1945 ; Pelunin, 1960 L ). Most of these

species arc deciduous.

:-_7 eath Viet 	 can be generally characterized as a troy _cal rain

]erns 	 Id 	 :dadFad as an area where rainfall is heavy and the humidity

cad 	 ter. to ho ..,a111 (200 to 400 cm. rain:Tall per year; 	 80

carcass humi, -lity; mean annual temperature around 25 to 26 ° C). It has a

,brown, C. A. (1945). "Louisiana. Trees and Shrubs", Louisiana Forestry
Commission, Bulletin No. I, 262 pp.

-7clunin, N. (1960). Introduction to  Plant Geography and Some 
Book Cnmpany, Inc., New York, 640 pp.
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min

carey w:th no sosenn:l changes affecting 	 ontire vegetation.

: -.;"rot:! cap hy ,listinisbe 	 in the foTest protle.

eCls inclt:2o palms, bamboos, tree feens ith high densiies, and

numerous eplohytes onl liores (climbers; ibid.).

(U) The t "31: creo 	 unlike 	 N7r in that it is cha.rctr-

ized by de:ous Lice spec1e5, loss rainfL11 mcrc 	 chan-geu.

or climbers (no) L1 -17'3 -;:crc in toe 17Tmedote test

arca), abc] tao : -,t'esorce of :o::7:7 	he smaller and tt. -

canopy is less e's.!nso. Howce'er, the test area do.e.s hove soon

with :-.21.1th Viet Uim. These similarities are best developed during the

grin: season 	 Louisiana. Briefly, the tee Prone are alike in that

both have a large flood hosin area (A',:chafr - laya: Mekonc.7,). strots is the

forest proH.le , 	:ough not r.:V -Ht.--7t
	

tcSt 	 opiphyy

and climbers, and a lush rod dense uadergrowt'a 77.kOS tr,r177:70 diff3cu:It.

TV Island Security

(U) Afton transfer of equoment nod yr P:we Pot II and Patricio

7vimeatar Thvices to Mc 	 etcitimnd 	 security :eas required to

occidental or purposeful intusion hy t:naute.hori:ed personnel. For this

purpose, a hunter's camp was rented approimatoly Cre mile From the site.

Security forces were housel here for the duration of the nroject. The

security once consisted of four men operating on 16-hour nor day shi f t

such that three non were on duty at any on tinle on holidays and weekend!:.

Duri; 	 Tdrift hours IL-O non patrol1ed the wator access to the

island by boat while Is radio contact with the radio Jlso station. in the

large boot or the rented camp. The island wrts anpfopriately marked with

large signs, visible at 1/2 mile at all possible approaches. Major

noylghlo channels wore apnronriately marked to discourage intruders.

'Rurng wering hours (7:00 a.m. to e'!00 p.7.) all field personnel were

tilerted to lot coders in, the q7 - 	otaff were required to wear orange

fluorescent vests and soft c c.. protective Illmets at all time for

recogniton. 	 Radio contact -.. I maintained at. all times with CB 7

tal.kc" units. 	 A7 !m:i'j7ir,! teceiver-transter unit mounted on n

A 	 *

WWI
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cabin boat permitted better thnr average CB operating distances. A UHF

radio-telephone unit also located on this boat permitted emergency contact

with standby Paw Iberia focilities. Routino UTT , radio-telephone contact

with New Iberia was difficult because of radio-telephone interference from

ship and oilfield traffic in the area.

(U) Test security is outlined below in the device test section of

this report.

V Project Photographic Coverage

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

Area photographs were made to document handling, delivery and emplacement

of the (J7J.CS by both 0551 and Sandia Corporation photographers.

:11sc Photograorri .

(U) As mentioneC alsewhere in this report, aerial photographic (movie)

coverage was cmpleyed by Sandia Corroration photographers before the test

sequence, in ceol:clination ith the final countdown and test of both devices,

and after eaoh test. Some camera malfunction ''as experienced during the

Pave Pat .i test, reducing a7.7.1ilaille photographic coverage. Still coverage

from aerial -; -, at forms was accomplished by both Sancta and GSRI photographers.

Some difficuly was experienced in aerial photographic coverage due to

incidentat 1 Paht reflection from the water surrounding the test area.

B. l-lot-Tost Photography

Phography consisted of 35 : ,2,1 and polaroid still photography

only, as accemlisbed by GSRI photographers. All exposed 35 MM film was

surrendered to Sandia representatives at the conclusion of.-1.1e series.

iN CLASSIFIED
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PREPARATION OF TUT SITES

) The ground zero sites selected for each device were located

aPrroximat- e1y 2,030 feet I. 	 the north end of Willow Cove Island. 	 (See

Fig. I and 	 a. 2,) Ito two sites selectEd were approximacely 110 feet

apart, located fr. simiiar willow thickets as previously described. A

path was cut t .uqk the willow thicket approximately 4 feet wide to allow

rersornel and eduilpment access. An area approximately 6 feet in diameter

was opened to .:-rm:2 ,7 level at each ground zero (Fig. 4). A 6 inch in

diameter hole.. 4 foot deep, was prepared to receive the probe on each

device. Particniar care was taken to rreserve surrounding vegetation for

proper documentation of expeced defoliation effects of the devices.

( 7J) After placement of the devices and vertical support was accom-

plised. 20'-l r diameter steel pipes (fitted with 3' x 5' tin markers,

with the nprer surface panted white or yellov to reduce glare for aerial

photography) were emplaced (Fig. 5). The yellow markers were placed 4

feet from each ground zero and others were situated as shown in Figs. 2

and 3. :lectronic fire-set equipment positioned in plywood insulated

boxes was emplaced at 50 feet from each ground zero in a subsurface pre-

pared hole. Sandia Corporation. supplied electronic cable which was set

between the respective ground zeros and the control hunker (a distance of

3,800 feet from Patrieio Pavimentar and 4,100 feet from. Pave at II).

Control Bunker Fabrication 

(U) The control bunker was fashioned from plywood and 2" x 4" lumber

stock, and was earth-covered to a minimal depth of 2 feet. This hunker

is shown in Fig. 6. Its location with respect to the ground zero locations

is shown in Pigs. I and 2. The bunker was fabricated to protect occupants

from shock and any shrapnel resulting from testing of the devices. Access

was gained ho hoot, requiring location of a boat at the bunker at all

no	 n•rT-1 	 1,ransportation to and from the test area.

wit
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PREPARATION AND PLACEINT OF DEVICES

UNCLASSIFIED
floth (ieviaes rrived at New Iberia, Louisiana, via the contrac-

tor's C-4/ ei.rcract. 	 The aircraft tayied to a secured parking zone near

the operations building for project personnel. The devices and other

ecu a eat we. c. off-7eaded on to a 2-1/2 ton Flat-bed truck with fork lift

assistance and trucked to the GSRI ammunition. storage bunker area. The

truck and devices were positoned inside a drve-in bunker and covered with

a canvas. Armed special security was placed on the bunker facility 24 hours

a day while the devices were in the area. Otho7' ccuipmnnt was stored in a

secured Gill 	 cv known as the COMM 4 7-SC77.

(S) Both :527iCOS were filled with .7A 7.:72 	 by Sandia oersoanel the

next day with assistance from GSRI personnel, and the devices (and truck)

were moved back into the bunker. The devices were covered with the canvas

at all times to prevent recogniton from 1cb: -- -Tlyng aircraft.

I Delivery to the  Test Site

(U) 7oth Mv -ices were air-1 4 Fte.:'; f-an the bunker area to the test

site utilizing a fell 205-A helicopter strolled by arrangements witb

Petroleum Helicopters of Lafayette, Louisiana and of New Iberia, Louisiana,

near the GSRI fpcjlities. Slings were fabricated for each device, consist-

ing, of 1/2 inch steel cable assembled an a 1 inch steel "0" ring for

attachment tetbe 7em.otely-controlled bellY hook on the helicopter. On

Yonday, Noveber 25, these devices ware lifted from the truck bed and car-

ried to T. , 7 -Thw Cove island by a bredeeermined route over unpopulated marsh-

land and water (Fig. 7 A, B, C. D). Abort locations were predetermined by

Sandia Corporation personnel and GSRI staff on an earlier flight in the

event of P.coosc': 	 for nmer7ency release of the reviccs from the helicopter.

1Carc Company, Albuquerque, New 7Aexico,

2
SupP .iier.: Tow Chemical Company, Placruemine, Louisiana.

12
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Fig. 7 B Patricia Pavimentar - Airlifting of Device (C)

14
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-Fig. 7 D Particio Pavimentar— Airlifting of Device (C)
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IT "'Moment or. Prepared Sites 

(U) To facilitate location of the ground zero from the air, large

limed arrows were located in cleared areas adjacent to the ground zero

radii (Pic , . 8). In each case, the devices were directed immediately over

the ground zero by air-ground .1- d 4 o and by visual contact. Personnel

directly below the helicopter directed tde probo into the prepared 6 inch

hole and the devices were secured by means of 4 (2" Y: 6" stock) wooden

triangular braces (previously prepared) 8 feet tall by 4 feet at the base

and attached at two points to rho devices for vertical support by means

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

also attached to tree roots 20 feet out (small unit) (Fig. 9) and 1/4

inch cable cur wires were attached to the large unit (Fig. 10). Steel

armor plate (1/4 inch thick) supports were prepared and made available

for placement (on ground surface) if the devices appeared to sink into the

soft, sandy soil. These plates were net used. The carriage slings were

dropped. from the helicopter when the devices were secured in a vertical

position.. All personnel were required to wear protective headgear while

working under the helicopter. Other heavy equipment was airlifted from

the beach or boats to the respective ground zero as required by helicopter.

To accelerate site preparation, both sftes were prepared and ready for

test within 142 1 - ours after contract initiation.
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Fig. 8 Limed Aerial - Markers (C)



Fig. 9 Patricio Pavimentar - Secured by Guy Wires (C)
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ul- iNiTI.ATOR CRATER DISTRIBUTION

0
10

111111111111111111111

- :NITIATOR LOCATION, SINGLE CRATER , 2 FT. DIAMETER, AZIMUTH 38 °
- INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 129 °

C - IRREGULAR CRATER, EXTENDING INTO SURFACE FAULTS, 3 FT. DIAMETER, AZIMUTH 192 °
- INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 194°

E INITIATOR LOCATION, SINGLE CRATER, 2 FT. DIAMETER, AZIMUTH 270 °
- SINGLE UNIFORM CRATER, 1 FT. DIAMETER,  16 INCHES DEEP, AZIMUTH 6 °

LocaLion (C)
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accomplished througa electronic circuitry allowing a 3-second delay

following "cut-line" detonation of the Patricio tank.

II Pave Pat II 

Sensor Placement

(U) As in the Patricio site, standard tin cans properly :narked were

distributed as shown in Fig. 12,

B. Initiator Placement

(U) Although technical description of devices is not intended or

implied in this report, such description as follows is necessary for com-

prehension of the report. Docnmentary technical descriptions of these

devices are a .ynilabie thTocoh t±C Office 	 TD4vsion 1513, the Sandia

Corporation.

PHLLER ASSELY    

!t\nliATr)P
ASSEMBLY

!I - TANK 	 ZIA

AS           

- (;r:lphH iijustratic)n of Initiator Pin Role rise System (C)

MOW 23 UNCLASSIFIED
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r unit c' this device 	 octagon-shaped and is an

integral pa 	 of
	

device iself; in the vertical device as shown in

Fig. 16, it is the uppermost 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

voids, 	 additioca7 infflator tmit was placed, consisting of 3 pounds of

compound C-4 in an assembly sir lagto those in the initiator unit. This

unit was wired through klectronic eircYltry to allow a 5.5-second delay

(integr i units are designed to function at a 3-second delay from the

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

the device arc des.gned to cut the tank and lift thc initiator unit into

the 	 u:loneons 	 rc1,-.?Tng 	 initiator grenades to begin a

-second pvrotechnic de ay. 	 he direction of the opposite initiator

- and plate system was arranged to substitute for

grenade pin release system provided for the parachute-dropped device.

(See Fig 7 preceding page.) Fire set devices were placed 50 feet from

the ,±levee (7 - . 1 7).

TIT. Device Test Implementation

(U) In test design and 	 three test control personnel units

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

. Ground Control Unit 

(U) it was the responsibility 	 ground control unit (Sandia

Project Engineer, Fire Engineer, and HOD personnel) to initiate the test

countdown and electronically fire the devices from the control bunker on

final countdown from air control with concurrence of security control.

HOD responsibility (including final placement and fusing of initiators,

post-test clearance, air-ground radio contart security control radio

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

while SOD personnel were in the area) was also the ground control unit's

re hpon 	 Y •

2S
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Fig. 16 Pave Pat II - Initiator Un ; , J•repared with "T" Bar and

"Pin Puller" Assembly (U)
274,
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Air Control Unit

(U) A=17- raft use ,' 'Lsv this unit 	 ":`7qi-leased aircraft (one

l7CD L±P GSBI-icaacdfeiU 'flTA or Bell A7G4A), and the

wcfre 	 at 171: 	 "TF' lill7 in. N , Tv Iberia until

t 2 ' ,7,27e 	 cod at 	 t	 narture and function

during the ast sequence is outlined in C:.:hril., T. Fixed wing aircraft

were used r'n tcct days only, 7.7 -7e Bell 205A a" --aaft was used for 1 ,avy

,:r!cinsert t -[=for, 'The test and personne_

-7)1(7:, for field opera-

Lion enernc 	 ctionr, frc7a. no r.;77,.7 7.17. 7 7 	 =Rand vessel to the

0 S7. 7 	Prd	 New :Theri2

ferry personnel from

Tow Mnria 	 remained in Patterson

is situated

i:Trcnrima . 3 Trfli- =q 	 7P-a Tslaa 	 -Tacilitating rapid air

cocoon to 'rho 	 area 	 .:ime of all aircraft.

The an - 	.mate orbital flicl:t	 o7._ fixed i_ng aircraft, as shown in

Fig. 0 woo pn octagon I T7.7."' 	 alt.i'rude of 3,000 to 4,000

feet.

L was 	 rpoasi7.n. fa7 	 h :±772.1 3i minutes of countdown,

direcH 7)7 S77a.dia oL - to n : donrT d wing aircraft. An addi-

tional resibilitv of air control was cc.:74 -nance of boat traffic moving

in the of Willow Coc Ts1=7 rane n cporting of this traffic

to snr.tlri',- J LaO cc aerial still photography

ho the GSRI photographer before,

r'rni—: for cr,T--y cotrol (ta 7.a7t or remove hunters from

nearby is 7;:.n, or identify Toots which had rclated the water security

perimeter lay wav of small seminavigabie water7,7ays).

. 	 fl,-,r!tv Control  Unit

,Tentr ,al. van imnl.e-1 ,--t—i 'a-a0 , :ch radio control of eight

0 1-- ct -. coordination and so o n to control was established

thronTh a H - 	 harc radio amplifier unit lc , cated in tne GSRI command

so
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EXHIBIT

:est Scnac - :le

07:3C 1. 1iyl1coi7„ter leavos New Then a. to 	 Cove Island

c. GSFT Pilot
b. Sandia Corporation. Test Engineer
c. Sandia Corporation ROD Engineer

2. Autos depart for Charenton. (GSRT Staff)
a. Project Leader 	 p , Eocvriv 2ta1'
b. Project Coordinator 	 e, Technicni Photographer
0, Secvy Supervisor

Sandia Project Engineer and Sandia 7hco:;7,rar,hers (2) await Cessna at 08:15

A. Base Coordinator - keys to commissary, runway control

5	 CSET 077etd crow 5egins finish work at R1I1w COVE Island

08:15 1. Cessna arrives (GSRI Pilot) and departs for Patterson airstrip for ren-
dcz7ous with helicopter
a. 	 7,SRI. Pilot
B. 0andia Project Engineer
c. Photographers (2)

2. Pare Coordinator awaits "0-2" arri7a1 (Air Force Test Represent,ative and
Filet) and directs them. to Patterson airstrip

Coats 12„7..7,2 (Tharenton for 'v:77.,7 CflV2 Island (GSRI Staff)

Pat t erson fran Willow Cove Island_ Picks up Sandia
?r o or: Inrino or en,5Parfia Lartopranber and ca r nsports them to island
andwatts. (7Thotograo'nic coverago - Prof io7

Ports 	 at Willow Cove 	 ,_:et,-c,7,raphic coverage (still)

09:15 Helicop-, Sandia Photographer return to Patterson. Sandia Project Engi-
neer to control 'Dunker. Heliccotor to Y,oran City for refueling and returns
to vicinity of island for ground air radio check (approximately 10:00 a.m.),
7:e.U777S to 7atter7,on 7(7 hare ns7-1 and "0-2" radio contact.

09:30 A21 seci_iritv ect.,7, and PORT 7orsonnol as -;=b1.:). on rntboy Able for final
security re -.,iew and assignment :Per oar Fig. i and protocol, Exhibit II)

12:00 P a sts depart for security stations for C:ry

10:15 Aircraft and photographers (Sandia) airborne to begin island flight pattern
for dry run, helicopter nicks no C,RT T'otographer at island as orbit begins

7.0:30 3egin -J.ry 	 arenas into oonditisn Ped at co=ind of ground control (Sandia
Project Engineer) and conc=rence of air control (Sandia. Photographer) and
Pc•cl , r 4 1- v control (C=SET Project Load'er)

NOTE: DEPENDENT ON WEATHER CONDITIONS, SCHEDULES MAY BE ALTERED BY Al.-. CONTROL,
GROUND CONTROL, CR SECURITY CONTROL FOR SAFETY OR OTHER REASONS. SECURITY,
ONCE POSTED FOR THE DRY RUN, WILL REMAIN POSTED UNTIL RECALLED BY SECURITY
CONTE(P . 	 F$TBOY ABLE.

NNW 30
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vessel (Abla--exhibit IT) 	 all boats and the ground control bunker.

Air groun1 radio communication was thus established through the radio at

ground co7strol.

(U) It was the responsibility of security control to maintain

constant surveillance of all approaching waterways to prevent accidental

or purposeful violation of the test area by powered boats. Distribution

of control craft are shown in Fig. 1. The security test protocol 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 aboard

"Able", in the event any radio contact was insufficient for alert.

(U) All units (ground control, air control, and security control)

above were simultaneously in control of the final countdown for security

and safety reasons.

31
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177.11.C.7 , 11. 	 T

.Secugitv protocol (U)

Zero Fines One Hour

1.
Assemhie on Tatboy Able fo, _ecurity instructions and position assignments

2. Complete security ra ,1
:;o check, CB Channel 7, and change all Walkie Talkie

hattories

3.
issue or check safety equipment, flags, signs, etc- (hard hats for all

personnel in open boats)

4. Assign radio call signals (below)

3. Check radio sYstems. 	
radio (Frequency 122.9) in Control Bunker. Walkie

TalHes distributed as follows:

SPCUritv POSitiOnS During Test

position 	 Location 	
Personnel 

ABLE 	 Bunker Canal 	 ED Project Leader Photographer,
Project Coordination Clerk

BAKE?, Little Bayou Long 	
* Assigned Security Staff

CIiARLIF 	 Atchafalaya Canal 	 * Ass igned Security Staff

DOG 	 Grand Lake West 	
Assigned Security Staff

EASY 	 Grand Lake East 	
Assigned Security Supervisor

and Assistant

ROY 	 Bayou Boutte 	
Assigned Security Staff

GD Conti 	 Bunker 	
e K * Sandia SOP Engineer, Test

Engineer and Project Engineer

( CD 7 Control Amplifier Unit
Location of Walkie Talkies (CB 7)
Ground Air Radio, Frequency 122.9
2 Sandia Channel 9 Radios

Zoo Fines 312... Fingtos - Conation Red

1 	 Security -
.,:t11 be posted for dry run and condition Red will persist until units

are recalled by radio only. All boats should remain in a shielded position
until 30 minutes after the second detonaton. No movement will be allowed
except as required by Fatboy Able by radio contact after the first detona-
tion and 30 minutes after the second detonation. Security radio silence

required except in emergency.

2. A lonc; 	
rem bloat will occur at 5 minutes before each detonation.

OMB 32
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TESTING OF PATRICIO PAVIMENTAR AND PAVE PAT II

(U) After successful preparation of test sites and implementation of

control 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 relatively late in the day because of increasing cloud

cover, difficulty with aerial photographic equipment, and increasing

difficulty in adequate radio communicat:con. 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.)

(IT) The next test day was scheduled for December 3. Morning weather

conditions did not remit t -csting, 	 TrIble I.)

(2) Tests were conducted in sequ6nce on December 4, 1968. The

Patrjo 4.o P:lvimootar detonntior occurredrlt 7:1;07 hcuis while the Pave

Pat II detonation occurred at 14;49 hours (CST). The EOD clearance of

the a. _t.. required approximately 1 hour after mplfunction of Pave Pat II.

AD

Test 7 	MeteorologicalData (U)

Wind
Dates Temp. Directj. Wind Velocity Visibility

a.m. p.m.

NOV. 	 2'1 -5°F Variable 5 to Unlimited 1,000 to
(Tues.) 15 knots 3,000 ft.

Nov. 	 27 160' Variable 5 to 300 ft. 300 ft.
(Wed.) 15 knots;

gusts to 23 knots

Dec. 63° 320° Variable 8 to 300 ft. 4,G00 ft.
(T,,, -:. 18 knots;

gusts 	 to 	 28 ',-, otq

56' 270° Variable 5 to 4,000 	 ft. 4,000 ft.
10 knots

33
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CFCICN l'UNCTTON AND 7,C=.17CAT,
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Fig. 19 Patricio Pavimentar - "Cut-Line" Perforations at 180 ° (C)

Fig. 20 Patricio Pavimentar - "Cut-Line" Perforations at 300 ° (C)
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13. Visual Observations—Ground Level

Conference and discussion with nose staff members who were in

a position to observe the test and study of aerial photographic coverage

revealed the following:

1. Initially, as the sequence began, a small fireball and black
smoke appeared immediately above the unit;

2. Simultaneously the MAPP cloud extended relatively horizontally
over an area about 100 to 125 feet in diameter and rose a few
feet above the tree tops;

3. Initiator detonation. followed, with complete cloud detonation.

C. Effects 

Crnuter Distribution and Character

1isf- r 4.bution of ini*J -il.acr c -_,:ater is shown in Fig. 13. Craters

A, 3, 	 and E were uniform in size and denth and. selectively located

around the gro-.:nd zero at an average distance of 30 feet (rar2,e, 25 to

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

the device, Crater C was of irregular diameter, approximately 12 inches

deer. "7.,:.1 =:77!.''. 	 fete =,,'',:! 7. -- ,- ;-, -,: 7 , -7 -7 - the ground surface for

5 t o 8 feet. _: ...at..5:: Y was of a uniforT. 	 s=t,.-Ir of 12 inches, but quite

deep (16 inches), with little extension into surface faults. The cause

of these craters fC and F) is vnknoT,71. and any explanation would be only

conjecture on the part of these investigators.

2. 	 Dii,ation 77, -7;:s

TABLE IT

Patricio Pavimentar - Radius of Defoliation (S)

Degree of
Defoliation

Average Radius
from cround Zero

1001 0 to 53'

/, 5Scc 69'

50% 69 to 78'

25% 78 to 92'

0% 92 to 108'
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114 , 	 ue to the wind direction (Table 1), the area of defoliation
of irrenlar nhane (FM. 21), e:-:te7.1d -Ins primarily northwesterly, westefly,

and southerly. As indicated in Figs. 22 and 23 the open gulch south of

the test site reduces meaningful interpretation of the data in that area.

Heavy leaf mulch did extend to the area, as shown, indicating significant

overpressure. The average radius of defoliation by degree as interpreted

by these investigators is shown in Table II (preceding page) and in Fig.

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

fine branch structure; zero defoliation (0Z) 7,2.ans no damage to leaf

structure, even if a small amount of fresh leaf mulch was discernable.

..) 	 Other Effects

$ 	 Aroes  of massive carbonizatioo. ohd slow burning are also out-

1Thc. -2d in Fig. 23, Those areas, extended from the device in the general

directions of the initiators (Figs, 13 and 2

1	It is noteworthy that from the device outward to a radius ofI
approximately 25 feet, the small willows were defoliated but standing at

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

total area here is roughly 80 percent of the area of complete defoliation),

trees were uprooted or stood at acute angles (Fig, 25).

The aerial markers she , h 'n-. Fig. 22 were affected in various

The ground zero marker (nsllow) remained standing, although the tin

flag was complete crumpled and burned. Yorker 1 south was bent at ground

level nt nn an lo cf 75 to 80 de crees and pointed easterly. The flag was
7Jasicall\- 1.1ndamaged. Yorker 2 scYJt'n was bent at 2 feet above ground level

al - a 75-derer, angle, pointing easterly. The tin flag was displaced 50

feet to the east and was preatly crumpled. Marker 1 west was bent at a

75-degree angle, pointing northeasterly. The flag lay directly beneath

thc polo base. Yorker 2 west was basically undamaged, but there was some

defoliation below the flag.

le Althouh adequate combustion was apparent, the odor of unburned
gas was evident—particularly in the area of crater C, Fig. 13.
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p:\171 (7.- IC. cA , ../i,v7NTAR TEST (7,7.. 	 1— 	 DE.I."- ;PEE 07 DE701.1ATI!...1ti, 100 FT. CIRCLE

Fig. 21 Patricia Pavimentar - Degree of Defoliation, 100-Foot Circle (S)
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4. Overpressr..lre Effects

	 tTNCLASSIFIED
Can sensors, as previously described, were randomly distributed

over the test area. After collection, the amount of damage to the cans

was rcrorded and interpreted as overpressure data. The amount of damage

was scaled from "0" (no damage) to "3+" (complete crushing of the can from

all directions). This information was then converted to an estimate of

overpressure distribution. Figs. 1.2 and 26. This overpressure estimation

rougeJy rorresponds to defoliation. data in. Fig. 21.

D. Conclusions--Patricio Pavimentar Test 

In the opinion of these investigators, the function of the

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

documented photographically, confilm that:

1. At remote electronic initiation, explosive charges expected
to separate the distal section and release the ;APP 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;

The gas cloud was in greater vertical profile than expected
(20 feet), although rdinersion in radius and diameter was
adequate;

4. Ground emplaced initiators functioned well with expected
electronic 3-second delay;

5. Craters were foLmed in unexpected locations--probably the
unignited fuel was forced into small crevasses in the surface
of the test area due to overpressures of combustion above
these pockets.

II Pave Tat TI

A.. Device Function 

The firing sequence in this test was essentially imperfect.

Cha,_ bes expected to elect the distal 2:7,e of the tank and the initiator

assembly and discharge the initiators were functional; initiator ejection

and separation of the distal tank end was successful (Fig. 27). The ground

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

inteczrai initiators was not as expected. Cloud formation was not as expected.
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PATRICIO PAVIMENTAR TEST GZ 0 1 - CAN SENSOR DATA 111111111111

CIRCLE  
0'-

/V

✓ 
r,

iX

310

10

20
X

cx

0
50

5C' CIRCLE 	 ox 60

OXr

°X/110

4- 120

230

200

0
X 	 150

160 OVERPRESSURE CAN EFFECTS 
170

X - LOCATION OF CAN SENSORS AT 50 AND 100 FT.
5() - CAN NOT RECOVERED

,--'.ZiESTIMATED OVERPRESSURE FORM, GZ AS ZERO,
50 FT. RADIUS CANS

■ Ad7.-STMATED OVERPRESSURE FORM, 50 FT.
AS ZERO, I0-0 FT. RADIUS CANS

O = No Damage
0+ = Discernable Damage
1- = Minimal Damage
1 = Minimal Damage Plus
1+ = Slight Damage
2 = Moderate Damage
2+ = Moderate-Severe
3 = Severe Damage
3+ = Crushed

Fig
	

25 Patricio Pavimentar - Can Sensor Data (S)
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2. Visual Observations--Groind Level 

Conference and discussion. with those staff members who were in

a position. to observe the tcst revealed the following:

1. The initiator asseml.Dly ejected to an altitude of approximately
200 feet (Fig. 28);

2. Simultaneously the MAP? cloud dispersed at a rapid rate, to
an altitude of approximately 30 feet above the trees, with
relatively horizontal distribution over an estimated diameter
of 200 feet;

3. Roughly simultaneously (5-second delay) the initiators deto-
nated with millisecond delays between deonations, such that
initiator reports were heard 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 in a southerly direction (Fig. 29 E) , and
another at an altitude of 29 feet in a westerly direction
(Fig. 29 Y).

C. Physical Reconstruction of the Malfunction 

1. Function of the Initiator Assembly

Craters resulting from initiator ejection and detonation are

,:escril=d i. Fig- 29. Three single craters were located as A, C, and E.

All three of those craters wore at distances greater than expected; 105

feet, 132 feet, and 70 feet from. the Pave Pat residual tank. The single

omplat'ed initiator crater (Fig. 29 F) was located 55 feet from the ground

zero. The two other arras of initiator detonation were not single crater

effects; one was a group of small craters, ranging in size from 5 to 16

inches in donna tar. 9 to 3 inces deep, spread uniformly over an area

with a diamet er of 9 feet (Fig. 29 D), with little defoliation or effects

seen to surrounding foliage. This area was located at 05 ° from ground

zero (essentially north, as shown on map in Fig. 1) and at a distance of

105 feet. The other crater group was at 110 feet and 154 ° , with small

uniform craters ranging from 3 inches to 12 inches in diameter and 3 to 8

alceosda depth (Fig. 30). The craters were located within an area 10

Ft ft diameter, whore total destruction of the trees was found. An

irregular area extending to 25 feet From center suffered 100% defoliation,

I TNCLASSIFIED
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PAVE. PAT II TEST GZ # 2 	 INITIATOR CRATER DISTRIBUTION

C

310 /

70

783

160

\ 150

UNCLASSIFIED

A 	 SINGLE CRATER, 6 FT. DIAMETER, 2 FT. DEEP - AZIMUTH 330°
B - CRATER GROUP, SIZE RANGE 5 INCHES TO 16 INCHES DIAMETER 	

UMWAZIMUTH 05 ° , 9 FT. AREA DIAMETER
C - SINGLE CRATER, 7 FT. DIAMETER, 3 FT. DEEP, AZIMUTH 35°
D - CRATER GROUP, SIZE RANGE 3 INCHES TO 12 INCHES DIAMETER -

AZIMUTH 154 ° , 25 FT. DEFOLIATION AREA
E - SINGLE CRATER, 6 FT. DIAMETER, 2 1/2 FT. DEEP, AZIMUTH 168°
F - IMPLANTED GRENADE LOCATION, 4 FT. DIAMETER CRATER WHEN

DETONATED POST-TEST - AZIMUTH 246°
X - INITIATOR ASSEMBLY LOCATION - AZIMUTH 67° FACING 118°,

HORIZONTAL MINUS 45°
'1' - APPROXIMATE LOCATION OF INITIATOR AIR BURST AS PHOTOGRAPHICALLY CONFIRMED

NOTE: AREA OF 200 FT. RADIUS WAS SEARCHED FOP EVIDENCE OF 6TH INITIATOR CRATER

l.i 	 28 	 il-b1LOr Cniter Distribution (S)
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ou.l 	 , ellplaced initiator area, ' ,Ilioh detonated presumably within

the . _.coed. at 110 feet (Fiz. 31). This defoliation was typical of that
observed with the Patricio device at the periphery, where burning did not

occur and ignition was essentially complete.

40044 The 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 defeliation extended some 54 feet south,

with 1002 defoliation typically limited to 8 to 10 feet. As noted, some

defoliation occurred from ground level to approximately 6 feet, suggesting

dispersion of the gas some distance along the ground with consequent

ignition, presumably from the tank cutting and initiator ejection charges.

F. Jther Effects and Observations 

jel Some carbonizing and burnin7, of the fuel was observed, as evi-

denc ,_:d by the carbon residue. at the tank un:L (Fl . 25). This approximate

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

westerly from the tank unit (Fig. 31).

Can Sensor Effects 

le No effects were noted out to 50 feet, which indicates that there

were no overpressure changes sufficient for recording with this method of

observation.

F. Vertical Reconstruction 

Ole Fig. 32 graphically summarizes the opinion of these investigators

as tc the phenomena occurring at the time of the test.

. Successful cut-line detonation 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
observed as freezing close to the tank, and presumably little
more at distances cf 100 feet or more from the tank.

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
assembly was altered sufficiently by the pin-pulling plate
and "T" bar assembly to increase the random distribution of
initiators in the cloud when elected.

3. Initiator detonation occurred

50
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a. below the cloud in foliage (Fig. 29 A, C, E, and Figs.
32 and 33)

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) No attempt has been made to consider the mechanical malfunction

due to structural defect in the initiator assembly.

G. Aerial Marker Sys'tem 

None of the aerial markers (Fig. 34) was damaged as a result of

the test. No other significant effects were noted.

UNCLASSIFIED
52
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