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Vital Contributions Made by Sandia 
In Locating Lost Nuclear Weapon

World-wide attention was focused on 
the collision of two aircraft over Spain, 
one of which was carrying four nuclear 
weapons. Sandia Laboratory personnel and 
other New Mexicans played a role in in
vestigating the accident, reconstructing 
the collision, and locating the missing 
nuclear weapon.

“Broken Arrow,” the official designation 
of this type of operation, rivaled some pop
ular stories about international sleuths. 
Along with local personnel, Sandia’s com
puters played an important part in lo
cating the missing weapon.

Two aircraft, a KC-135 tanker and a 
B-52G, had collided during a refueling op
eration at 30,500 feet near the southeast 
coast of Spain at 10:22 a.m. (local time 
there), Monday, January 17. The four nu
clear weapons were in the B-52G.

Within a few hours after the accident 
occurred, a nuclear safety team left Albu
querque on an Air Force C-135A aircraft, 
bound for an overseas post near the acci
dent scene. Stuart V. Asselin (1544) and 
David J. Hart, Atomic Energy Commis
sion’s Albuquerque Operations Office, were 
members of the team composed also of per
sonnel from Los Alamos Scientific Labora
tory, Field Command of Defense Atomic 
Support Agency, and Air Force Directorate 
of Nuclear Safety. The group arrived there 
the following morning.

The nuclear safety team concept was 
formed several years ago so the AEC could 
work with the military in gathering infor
mation and evaluating accidents involving 
nuclear weapons. In this instance, the team 
was initially concerned with the safe han
dling of the weapons involved.

Four of the seven B-52 crew members 
parachuted to safety. The remaining crew 
members in the B-52 and those in the KC- 
135 perished. Three of the weapons, along 
with heavier plane parts, fell in and 
around the village of Palomares. Fortunate
ly, none of the villagers were injured by 
the falling debris.

Two of tlie weapons broke up—resulting 
in a scattering of some plutonium. The
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WEARING BLACK BERET that was popular 
during Broken Arrow operation, R. C. May- 
dew (9320) holds a sketch which Senor 
Simo used to describe the parachutes he 
saw from his boat.

third bomb, which fell near a dry river bed 
between Palomares and the sea, was re
covered virtually intact. The Nuclear Safe
ty Team aided the 16th Air Force, under 
the command of Maj. Gen. Delmar E. Wil
son, in conducting a ground search for the; 
missing weapon, identifying weapon debris, 
and examining suspected weapon impact 
craters.

The search continued, but the fourth 
weapon was not found on land. With con
siderable conjecture on what had happen
ed to the fourth, Gen. Wilson requested 
the assistance of experts in evaluating what 
might have occurred and the most likely 
spot to look for missing number four.

The Honorable W. J. Howard, Assistant 
to the Secretary of Defense for Atomic 
Energy and Chairman of Military Liaison 
Committee to the AEC, called Alan Y. Pope 
(9300) on Saturday, Jan, 22, five days after 
the accident, to request ballistic support of 
Sandia’s aerodynamic group in locating 

the missing weapon. Mr. Howard, former

Director of Systems Development at Liv
ermore 8100, asked Mr. Pope to form a 
study group to complete ballistic studie 
for establishing the impact area of the mis
sing weapon and to coordinate these activi 
ties with the Directorate of Nuclear Safet 
at Kirtland AFB.

Randy C. Maydew (9320), Floyd E. For
sythe (9323), Sam McAlees, Jr. (then 
9325 and now 9314), and William B. Pep
per (9324) made up the first study group. 
All messages pertaining to the accident 
that had been received at Kirtland were 
brought to Sandia Laboratory for the 
study.

The initial studies were completed dur
ing Saturday and Sunday (Jan. 22-23) 
nights so Sam McAlees could brief Mr. 
Howard and military officials at the Pen
tagon on Monday on the results of the pre
liminary trajectory calculations. These cal
culations served as the basis for the ini
tial planning of the Navy sea search. That 
same day, additional ballistics studies 
based on new information were launched 
by W. R. Barton and I. T. Holt (both 
9324).

The Sandia group requested all wind in
formation from sea level to the flight al
titude of 30,500 feet from meteorologists at 
Torrejon AFB, Madrid, Spain. The high 
winds of almost 75 miles an hour at 30,000 
feet proved to be a very important factor 
in locating the missing bomb.

Three days later (Jan. 27), Maj. Gen. 
Wilson asked that Alan Pope or Randy 
Maydew fly overseas immediately to aid in 
the ballistic studies there. W. R. Hoagland 
(1544), who was aiding in the nuclear safe
ty aspects of the accident, had recommend
ed individuals with the appropriate tech
nical background from Sandia Corporation, 
Wright-Patterson AFB, and Eglin AFB be 
assembled to make a system study.

To calculate the trajectory of the miss
ing weapon, it was first necessary to re- 
eolifstruct the accident to determine the al
titude, true course, ground speed, and im
pact point so calculations could be made 
from potential release points. Other im
portant data for computing the trajectories 
of the weapons included their ballistic 
shapes, air currents at different levels, pos
sible chute deployment or free fall, and 
water currents at different levels.
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Testimony from the surviving crew mem
bers provided some important basic in
formation, such as heading and altitude of 
the pianes. Other information had to be 

j pieced together by studying the location of 
plane parts, craters made by falling debris, 
location of three other weapons, eye wit
ness accounts, and wind data supplied by 
the 16th Air Force.

A series of trajectory computations was 
made by back tracking from the impact 
points of the three recovered weapons to 
locate the collision point in the sky. In
formation gathered on the scene was 
flashed back to Sandia Laboratory to aid 
in the trajectory calculations.

Trajectory calculations were made, as
suming various parachute drag configu
rations, to predict .the sea impact point of 
the missing weapon. Results of these stud
ies were continually plotted on charts 
made by Louis V. Feltz (9323).

Randy Maydew and the Air Force rep
resentatives began an on-site study of the 
aircraft collision point and subsequent air
craft breakup, conditions and time of the 
four weapons release, and possible solu
tions for the location of the missing weap
on and/or parts of it.

Called the Systems Analysis Team 
(SAT), they were briefed on the accident, 
reviewed Aircraft Accident Board testi
mony, conducted interviews with special 
witnesses, and forwarded the data to San
dia Laboratory and Eglin AFB for machine 
computation of trajectories. These studies 
refined the location of the collision and 
also indicated that the strong winds 
blowing out to sea were very controlling.

| Aircraft parts impacted over an area up 
to two miles inland, whereas one of the 
surviving crew members, who opened his 
chute at about 29,000 feet, was picked up 
eight miles out at sea.

Surviving B-52 crew members and nu
merous witnesses on land and sea reported 
seeing many parachutes in the air. The 
most important testimony was from a 
ship’s master, Sefior Francisco Simo Y Orts. 
He reported seeing four orange and white 
chutes, one white, and one darker chute 
from his vantage point five miles out at 
sea. The orange and white chutes were 
those of the surviving crew members. The 
dark chute, which he reported was sup
porting what appeared to be a “half-man,” 
impacted about 25 yards from his boat to
ward the shore. About three or four min
utes later, he saw a large white parachute 
supporting a “stout man” land in the water 
approximately 75 yards from his boat to
ward the open sea. __ a

Intensive interrogation of Sefior Simo 
convinced SAT members that the “stout 
man” was the missing weapon or parts of. 
it. The “half-man” was determined to be 
a parachute bag supported by an extrac
tion parachute with line tie straps hang
ing out.

Three solutions were then postulated, all 
based on the assumption that the missing 
weapon (or parts of it) had impacted at 
sea, near Sefior Simo’s beat. Trajectory 
calculations verified that this was plausible. 
SAT, along with Bob Reed (1544), who had 
replaced Stu Asselin as the Sandia nu
clear safety representative, briefed Air 
Force and Navy officers in charge of search 
operations on the results of the study. As 
spokesman for SAT, Randy Maydew rec
ommended that the primary sea search be 
conducted in the vicinity of Senor Simo’s 
sighting.

One of the three proposed SAT solutions 
considered the possibility of an in-air 
breakup of the missing weapon and the 
impaction of critical parts on land. At the 
request of Gen. Wilson, Sandia conducted 
drop tests at White Sands Missile Range on 
Feb. 13 to determine the size and shape 
of a ground crater caused by impact of a 
part of the weapon. This project was con
ducted by W. N. Candle (9327), S. A. Moore 
(1540), G. L. Miller (7223), and others with 
the support of KAFB on very short time 
scales. Photographs of these craters were 
hand carried to Palomares to aid in the 
ground search operations.

W. R. Barton (9324), who replaced May
dew on SAT for continuing ballistics sup
port, worked with Sam Moore, who re
placed Bob Reed, and Paul Schneider, who 
had replaced Dave Hart, AEC/ALO, on ad
ditional systems studies. Numerous addi
tional trajectory calculations were made by 
Floyd Forsythe (9323), with the full coop
eration of the 9400 organization, and for
warded to Barton for continued ballistic 
analysis.

Some of the calculations involved from 
five to six hours of computer time for each 
run on the IBM 7090 and Control Data 
‘3600. All three shifts in the computing or
ganization processed the data on a priority 
basis. Initially calculations were based on 
a variety of data, much of it gleaned from 
memory. As additional data became avail- 
able, the calculations became more refined. 
While the total volume is difficult to esti
mate, some 31 hours of computer time were 
used and 15 by 11-inch data sheets on the 
trajectory calculations retained by 9300 are 
stacked about three feet high.

Additional confirmation of Sefior Simo’s 
sea impact sighting was obtained by Bill 
Barton through questioning a Garrucha 
pharmacist and his assistant, who had 
sighted a large parachute descending into 
the sea. These sightings corroborated the 
designated sea search area.

Results of the intensive ground search, 
re-examination of the alpha contamina
tion pattern, and the additional trajectory 
analysis strongly indicated that the miss- 
ing weapon was intact in the sea. From

underwater current information furnished 
by the Navy, the study team estimated that 
the missing weapon had drifted 2500 feet 
from the splash point.

Team members Barton, Moore, and 
Schneider briefed military officers in 
charge of the search on results of SAT 
studies and reaffirmed the prime sea 
search area. This was followed by similar 
briefings for government officials and mili
tary officers in Washington, D.C., and at 
Strategic Air Command Headquarters.

The submersible, Alvin, located the miss
ing fourth weapon at a depth of 2500 feet 
in the southeastern part of the designated 
sea search area in mid-March. This was 
approximately 3600 feet from the final co
ordinates provided to the Navy by Sandia 
Corporation representatives.

Complicating the rapid recovery of the 
missing weapon was the very mountainous 
sea bottom, with steep ravines hundreds of 
feet deep, and the darkness at these under
water depths.

As a member of the Nuclear Safety 
Team, Stu Asselin was the first San- 
dian to go overseas on the operation and 
he was the AEC representative on the Navy 
submarine rescue ship Petrel when the 
missing weapon was lifted aboard April 7.

The team provided technical consulta
tion during initial examination of the 
weapon, during preparation of the weapon 
for display to press photographers and 
reporters, and during preparation for ship
ment of the weapon back tb the United 
States.

Playing a vita! role in communications 
between Albuquerque and the accident site 
was Walter F. White, Director1 of Storage 
Division, AEC/ALOO, During the course of 
the investigation nearly 200 messages pass
ed through his hands.

Aside from the black berets, special 
shoulder patches, and other symbols of 

| participation, a number of Sandians have 
' received letters thanking them for their 
invaluable assistance during the opera- 
tion.
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BOTTOM OF THE SEA view of the bomb wrapped in its own parachute. The underwater 
photo was taken from one of the submersible recovery crafts. Object in left foreground 
is recovery craft's radar device. (Associated Press Cablephoto)
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MISSING WEAPON was displayed to press photographers aboard Navy submarine rescue 
ship Petrel after it was raised from the bottom of the Mediterranean. Stuart V. Asselin 
(1544) was on the Petrel when the weapon was lifted aboard. (Associated Press Cablephoto)


