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On December 8, 1964, & B-58 Aircraft asaigned to Bunker Hill Air Force Base, Ind.im, wh:l.le participat ng in 7
an slert exercise at this base, was involved in an accident. |The &1FcraTt Vas carryimg a B-53 Intérnally and/ [* ot
Sur_(h) B-43's externally.’) The landing gear of the aircraft Collapsed while attempting to maneuver the air-
craft into take-off positiom. With' the collapae of the’ land.ing gear, the a.:lrcraft was me&iately engulfed 1n
flames . ’ . [P ’

f'l'he exmination and disposition of ranidues involviag the B<53 are a subject of another repert. *I.'hia raport [ ‘
conceras 11;3011’ with the emﬂ.nation and dispon:l.tion ‘of residues of the four (4) B-43's involved im the mc:.-
dent. ' - ; « . Sandia Technical Libnuy-

PRI || | llﬁ
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2{”:“5
4 v ‘ RREETEE ) E Rs-342718181
'rhe general conﬁiti.on of the B-hs's mvolved in the accident are emmera.ted belw (Mthicn m ob'bahed
from AEC representa.tives at the aita a:t the accidant) v =W

Deleted | There was little ‘{ .

[ Comsiderable uranium contaminatlon was

”9?'6#6 and the Shape Component s S/N 20921 were espen ’__
tially consumed by the fire. S BT e
.. . . DOE - F__ fj:
_3 BA S/N 86766 See photogrnpha Pl.ges 11, 12, 13) ~ : O wr
: b3) D -
! = bdad =
18z
Deleted [There was 1ittle plutonium contamination presents [~ | : E
=1
’7 ia:- m
T E@TAble uraniui cOBLAmiNRLiOR WS Dpresent, L

[ ."1" { L E | » : . A“b"‘"} )




ﬁi@ Assembly, with s components

'cond:ltion along with the Noee

S/N 12135 and the Shape Compoment, S/N 3336%. This unit was disassembled at Bumker Hill,

The Nose and. Shape Component were removed. |
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2. B-h3, S/N 86766 ;
a. Type 79 Pit 4n 'I‘ype 2A Container - (3/1) e

b. Case residue im sealed AN Can (3/2)"
¢. Cage residue in sealed AN can  (3/3)

e ,Gase residue in sealed. AN Can (3/5)
f. Case residue’ in sealed AN Can (3/6)

AN can  (3/7)
h. Case residue i sealed AN Can (3/8)

d. Remains of Nose and Shape Component. in sealed AN Can (3/4)

g Remains of Fuzing end Firing cemponents with part of case sect:lon iﬂ sealed
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in a 4! x I wooden box (4/3)

~ ¢. Nose, Shape c%onent , and case sect:lon contaiaing Fuzing and Firing cmponents iy
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k. g;-hg, S/N 966k :
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b. Type 9 Pit im Type 2A Container (5/2)  DOE
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e '6.‘ Nose, Shape CQmponent, and case section containing Fuz:l.ng and Firiag camponents
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Deleted ]fDOE
b3)

On February 16, 1965 ’ posunortem of weapon residues was held a'b Clarksville Fa.cility. ‘I‘he following .
individuals were present during the postmortem: = o : ‘ vk

'Orgggzation : ;
1t. Aam, T, c. (obeerver) Field Coumaid D.ASA : Ihpe, mema J. | !fgk& ‘m Clarksvilla .
: Baker, E.Lo n&n Clarksv:llle , ' Kopansky, Relph M. AEC-CBO - ’

Cra:ln, John. N. : & - Clarksvi]le T‘f‘éi"%l:.s.mge, L. H. m&u c:tarksvule 5

Crismom, Wm. Jr. (obaerver) M&B ueam ' Maj. Leyne, Willism c. Directora.te of Nuclear
: : , S (o‘nsemr) Sai’ety, USAF, Kir‘bland

AR * :
o b il i o i . e T e S e Al T :

 Eager, Themas A. F. Sa.ndia. - cla.rksvine

Elve‘nak, W. D. i AEcoCBo Lewis, c:.a.y_ | M&H- Cla,rkgville !

: Grewis ’ Eugene G. (o‘bserver) NAVEODFAC = Iadia.n Head, Ma. ‘Me#ctiam, Jack R. Sa.mna. - 01a.rksv111e

~ (Mfg. Agency Rep) % Albuguergue, N, M.
Hill, '.l'. K, (Des:lgn Agency Sandia, 1511, Albuq_nerque S L :

Representa.tive) i
TR

. L (Guier, L. M. . sandis - Clarksvﬂle Mitten, Weyne B. Jr. y ~ ACF Industires Inc.,
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Neme Organizetion Neme
Pearson, James H. M&H - Clarksville Shipp, P. G. (Mfg. gsel)wv
. ep
CDR. Phillips, Edvard G. USN-QC Clarksville Base Lt. Staples, Hemry E.
(ebserver) (observer
Maj. Porter, Eugene R SAC Hqs. (DMME) Offutt AFB  Capt. wadsworth, V. A.
observer) Omaha, Nebraska (cbserver)
Rhoades, Earle D. MH ~ Clarksville Lt. Watkins, Jemes
(observer)
Schneider, Paul H, AEC-ALO
(AEC/ALO Rep)

The following recommendatioms were made with respect to. the disposition of the residue:

Bi3-0, /N 86766

1. Ship to Rocky Flats for dispos

2, Ship to Oak Ridge for burial: Containers 2 thru 8 (marked
RESIDUE")

jtiom: Type T9 Pit (marked "BUNKER HILL RESIDUE")

3. Ship to Oak Ridge, Y-12, for dispositionm:
RESIDUE")

B43-0, S/N 92426
1. Ship to Rocky Flats for disposition: Type

79 Pit (marked "BUNKER HILL RESIDUE")

Orgg_ization

Union Carbide, Oak

Rldge, Tenn.
USN-EOD Clarksville

Base

USN-CO Clarksville
Base

NAVEODFAC, Indian
Head, M4.

"BUNKER HILL RADIOACTIVE CONTAMINATED

Special metal box (marked "BUNKER HILL SPECIAL

2., Ship to Osk Ridge, Y-12, for dispositiom: Deleted (marked "BUNKER HILL DOD
RESIDUE" ) : (b)(3)42 USC 2162
3. Ship to Oak Ridge for buriasl: Contaimers 3 and b (marked "BUNKER HILL RADIOACTIVE CONTAMINATED

RESIDUE")
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REPORT OF MINUTEMAN ACCIDENT
INVOLVING A MK 11 RE-ENTRY VEHICLE
AT SITE LIMA II, DECEMBER 5§, 1864 <CFa5"

R. K. Petersen, 8141-2
Sandia Corporation, Livermore Laboratory

RS 8232-2/6598

/

January 1968 » 14 1955
g

ABSTRACT+CERD)-

At 3:00 PM (MST), December 5, 1964, a retrorocket fired on a
MINUTEMAN miasile at Site Lima ITI, Ellsworth AFB, South Dakota. This
missile, under the command of the 44 Strategic Missile Wing, was on strategic
alert and was fitted with a Mk 11 Re-entry Vehicle containing a Mk 86 Mod 1
warhead. The re-entry vehicle was dislodged and fell approximately 75 feet
to the floor of the silo, This report covers the investigation conducted by

AEC representatives at the accident site,
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ABSTRACT

This report presents the regnlts of the investigation aud sanalysis of the safety .
agpects of the Mk 39 Mod 2 hombs {nvalved in the B-32G crash nesr Greensboro, '
Nnrth Carolina, This investigution was conducted by Sandia Corporation subsequent
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ANALYSIS OF THE SAFETY ASPECTS OF THE MK 38 MOD 2 BOMBS INVOLVED IN.
B-62Q CRASH NEAR GREENSBORO, NORTH CAROLINA .

) oo Introduction

On January 24, 1861, a B-52Q carrying two Mk 39 Mod 2 bomba broke up in mid-uir and crashed
near Seymour-Johnson AFB, North Carolina. During the mid-air breakup of the aircraft, the weapons
i separated from the aircraft. The parachutec of the weapon in the aft bomb bay (hereinafter called weapon
No. 1) deployed, and in its retarded trajectory the weapon impacted approximately 1 mile short of the
‘ impact point of the major section of the aircraft. The parachutes of the weapon in the forward bomb bay
’ (hereinafter called weapon No. 2) did not deploy, and the weapon impacted in the {ree-fal. condition approxi-
mately 1500 feet past the impact point of the major portion of the aireraft fuselage.

An AEC team consisting of members from ALO, LASL, and Sandia Corporation went to the scene
of the crash to assist in the preliminary investigation of the weapons involved in the crash. A report
of the accident and the on-sgite investigation is contained in SCDR 106-61.* Subsequently, some compo-
nents of weapon No. 2 were returned {o Sandia Corporation for further analysis. Detailed post-mortem of
these components, along with information from the preliminary investigation,  has made possible a deter-
mination of the status of the weapons during the crash.

Summary of Results

Analysis of the componenta and reports from the crew of the aircraft indicate that none of the pre-
arming functions required to release a live nuclear weapon had been performed prior to the time the weapon
separatad from the aircraft. However, some events normally requiring crew action must have oceu-red
mechanically due to aircraft breakup. It is known that the safing pins were extracted from the Blsch
generator actuation rods, and the rods themselves were extracted from the pullout assembly. On both

e weapons the fuzing sequences were initiated, but, due to the fact that the aircraft-controlled ArmjSafe
switch was in the safe condition at time of release, neither weapon armed. This in itself would have pre-
vented a nuclear explosion.

When the MC-772 Arm/Safe Switch of weapan No. 2 was recovered, there was an indication that the
switch might have been armed. Pcst-mortem results indicated that the indicator drum had rotated to the
ARM position, but that the switch contacts in all probability never actually closed in the ARM position. The
rotation of the indicator drum was undoubtedly due to the impact shock; however, the impact shock also
damaged the switch contacta-to the extent that there was no continuity through the switch in either:the ARM
or SAFE pogition.

Weapon System Description

B-52G Aircraft

0y S,

R S
e —

The B-52G has two bomb bays, each capable of carrying one Mk 39 weapon., The weapons are sepa~
rately controlled through two T-249 Aircraft Monitor and Control units. The arming circuits to the weapons
are interlocked by the T-380 Readiness Switch. The T-380, under the aircraft commander's control, must
be placed in the ready position and the appropriate T-249 must be placed in the air or ground position in
order to prearm either weapon. The aircraft is also equipped with lanyards from the bomb baysa to the crew
compartment tc allow extraction of safing pins during flight.
e e,

‘SC DR 108-61, Accident Report of B-52G Near Se ur Johnzon Alr Force Ba;e; Nort.h‘ Carolina,

Lo
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. A modification program, Ax.ﬁm waa spproved in :mu-y 1880, -Whien incorporated, ALT 107 will
make the lanyarda for'extracting the safing pins unnecessary in aircran equipped with the T-380 Readineas

Switch.

= The Aitcnn eystem also incorporates a solenoid-operated lock which elther allows the weapon to tall /
in free-{all trajectory or initiates parachute deployment at releage. The static line from the parachute "F :

| attached to the golenoid lock, and, when-the lock is operated, the parachute deploys at release. :

Mk 39 Mod 2 Weapon : . , | :7‘7 DOE
b(3)

The Mk 39 Mod 2 13 capable of either {res~fall or completely retarded trajectories. Ithas a dua.h
channe}, umer avmed and impact-fired, fuzing system, The firing signs! at impact is derived {rom clogure
of a crusgh switch in the nose of the weapon. {In addition, there is a frajectory-arming feature in this weapon
twhich funcuona alter separation from the aireraft; before arming is allowed, the weapon must undergo a
\pressure change corresponding to 1500 feet at gea level. .

A single channe} block diagram of the fuzing and firing system is shown in Figure 1. and the normal
et trnjectory ‘seguence 18 shown in Figure 2. [Detajled operation 18 as {6llewe: Prior to release, the MC-772"
~ArHifSale Switch, controlled from the T-249, must be placed in the ARM position, and the safing pins in the
Blach generator rods must be removed by the lanyard extending to the crew compartment. At release ot
the weapon, rods are extracted from the Bisch generator assembly which in turn delivers an initlation :
aignal to the low-voltage battery and the safe-separation timer. Rods also actuate the pullout valve a.asembly
i causing the valve to close and sealing a reference pressure in cne chamber of the MC-832 Differential Pres- Deleted
sure Switch.  Five to eight seconds after release, the thermal battery voltage rises to approximately 28 volts.

__|When the weapon has fallen the required vertical distance, the ditferential
prégsure switch contacts close, passing battery current through the MC-772 to the MC-788 High Voltage \
Safing Switeh. * Upon receipt of this current, the MC-788 is operated, connecting the output of the high~voltage
n: thermal battery to the X-unit. When the timer contacts close, 42 seconds after release, initiation power is
~ “delivered to the high-voltage thermal battery. The high-voltage thermal battery comes up to voltage Lto 2
seconds later. The X-unit is charged, and voltage is applied to the trigger cirouit. At impact the crush
switch - joges, grounding one gide of a firing transformer in the trigger circuit. The other side of the
! tranasformer ir connected tc the 28-volt low-voltage thermal battery through'a fuse, When the crush switch
closes, a pulse i3 dellvered to the transformer, causing a signal tg be transmitted to the gap awitch, and
discharging the X-unit. . Each channel of the crush switch firing circuit is fused. Ia the event of premature
: opteration of ore channel, that fuse will clear in a few milliseconds to allow '‘subsequent operation of the oppo-
site channel.
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mmszomoome o AT RELEASE -
T-380 READINESS SWITCH IN READY POSITION MC-34% GENERATOR OPERATES

NTR WER SWI ACTIVATING MC-640 THERMAL
T-24% CONTROL POWER SWITCI ON BATTERY AND STARTING
T-248 SELECTOR SWITCH IN ARMED POSITION, .

MC-543 TIMER. PILOT PARA- -

ARMING MC-772 ARM/SAFE SWITCH T e ovEe L oUT
LANYARDS PULLED, REMOVING SAFING PINS .

PLUGS REMOVED AND VALVES IN
PRESSURE SWITCH SYSTEM CLOSED,

28-FOOT PARACHUTE DEPwYED./
100-FOOT PARACHUTE DEPLOYED—

MC-832 BAROSWITCH CLOSES, ARMING
THE MC-788 SAFING SWITCH

MC-543 TIMER CLOSES AT 42

SECONDS. MC-641 THERMAL
" BATTERY ACTIVATED,

CHARGING X-UNIT. .

. RELEASE ALTITU 32
BOMB NOSE CRUSHED ON IMPACT, 3500 TO 5709: FEE’

COMPLETING FIRING CIRCUIT.

| BOMEB DETONATES. ' R
~ 2,

Flgure 2. Normal Trajectory Sequence of Mk 39 Mod 2




barometric elements. %’n’{aementa of this switch aresset to operate when a dif-
ferential pressure equivalent to approximately 30 mm Hg is applied to the element,

- e In the weapon, one chamber of each element is open to ambient atmospheric pressure,
The opposite chamber is open to ambient pressure through a mechanically actuated
valve.

Pullout Valve Assembly -- The pullout valve assembly containg rods which,
when extracted from the weapon at releuse, close to geal the ambient pressure in
one of the chambers of each of the differential pressure-switch elements, Prior
to operation, the rods are retained in the weapon assembly by shear pins.

MC-772 Arm/Safe Switch -~ The MC-772 is a solenoid-operated rotary switch

with detents so that, if a pulse of power is-delivered to the solenoid, the switch will

P, step from SAFE to ARM or from ARM to SAFE. The solenoid operates through an
axial air gap. The axial force is translated to rotational motion by balls which ride
in grooves in an inclined plane. A drum attached to the rotary switch, which indi-
cates the ARM or SAFE condition, can be observed through windows in the side of
the housing. There is an auxiliary lever at the end of the switch asgsembly which
will allow manual movement of the switch from the ARM to the SAFE position, but
not vice versa.

MC-788 High-Voltage Safing Switch -- The MC-788 is a.lso a solenoid-operated
switch. The solenoid device is similar to that ugsed in the MC-772; however, there
is no detent action to cause the switch to remain in the ARM position. Continuous
power must be applied to the solenoid in order to keep the contacts closed in the ARM
position,

MC-841 lﬁgh’-Voltage Thermal-Battery Pack -- iuc ww-vz: cunwuns wen
MC-583 or MC-818 thermal batteries. The batteries are connected in a series-parallel
arrangement with {ive in each series leg, The complete assembly provides a total
voitage of 2500 volts to charge the X-unit. Individual batteries are initiated when
energy is delivered to their matches through an isolation transformer.

MC-787 Trigger Circuit -- The MC-787 contains two krytron tubes which are
supplied plate voltage from the high-voltage thermal battery through a divider network.
Pulz: transformers are connected in the grid circuits of these tubes so that when the
transformer is pulsed, the tubes conduct and deliver a firing pulse to the X~-unit gap.

Crush Noge Switch -- The nose of the weapon is arranged so as t0 close an
electrical circuit'when it is deformed inwardly. Spaced behind the nose cap are six
metal plates, each covering a 60-degree gector of the weapons cross section.
Alternate plates are connected in parallel to one trigger-circuit grid transformer
through a fuse. When the nose cap is deformed at impact, contact iz made with
sharp projections on the switch plates, completing the circuits and pulsing the
transforraers.

N
ALT 197 provides additional safing by introducing Arm/Safe switch contacts between the Bisch generator

output and the low-voltage thermal battery malches. In this ALT,the MC-1288 Arm/Safe switch is installed

v win place of the MC-772. In addition tu the contacts in lines presently controlled by the MC-772,
MC-1288 contacts in the Bisch line insure that the thermal battery will not be operated if the weapon is released
in the safe condition. A block diagram of the system with ALT 187 is shown In Figure¢ 3, When this ALT is
accomplished, it is considered that the system is adequately safe for alert flying without safing pins installed
in the pullout rods.

ALT 193 is a modification to provide compatibility with the aircraft clip~-in suspension system by
adapting the Bisch and valve pullout connections to the clip-in supporting structure, The lanyard arrangement -
for removing safing pins in flight cannot be used with ALT 193. For this reason, ALT 197 must be performed
at the same time or prior to completion of ALT 183,
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Observers reported that thi1s weapon separated from the aireraft 7076-8000 feet above terrain, Fully
retarded, it impacted in the near-vertical position, penetrated the earth approximately 18 inches, and re-
mained {n an upright position with the r=-achute hanging in adjacent trees., The weapon was intact with only
minor damage, and it was possible to anaiyze the components at the scene., It was found that the safing =~~~ -

~n =y Bisch generator rods had been extracted and the pullout valves had operated. The low-voltage thermal battery
pack had been initiated and the timer had run down, The differential pressure switch contacts were closed and
the high-voitage thermal battery pack had been initiated, The MC-772 Arm/Safe Switch and the MC-788 Safing
Switch were in the SAFE positions. The gas reservoir valve had not been actuated and the gas remadined in the
reservyir. The crush nose assembly was deformed, and it can be assumed that it supplied a fire signal at
impac:, The probable trajectory sequence is shown in Figure 4.

From examination of the MC~845 Bisch generator assembly, it appears that the pullout rods were ex-
tracted in the normal fashion, There was no scoring or other physical damage to the assembly which would
indicate that any unusual forces had been applied, Also, since the holes for the safing pins were not in any way
damaged, it must be assumed that the safing pins were extracted prior to separation of the weapon from the
rack. It is known that the aircraft broke up in mid-air and impacted the earth in several pieces, over a wide
arva, One intact safing pin and a portion of the lanyard were recovered, indicating that the pin must have been
removed at the time the Eisch rods were pulled, It is believed that the lanyards attachel to the safing pin in
this weapon caused the safing pins to be extracted during the breakup of the aircraft.

This weapon appeared to have a completely normal retarded trajectory; therefore, it is agsumed that the
parachute solenoid locking device had been operated. securing the parachute static line to the aircraft structure,

From the information available on this weapon, it is apparent that all components behaved in the normal
manner that would be expected if the bomb were released from the aireraft with the T-2489 in the safe condition,
Under these conditions, arming of the weapon is prevented by the MC-772 and the MC-788.

Analysis of Weapon No. 2

This weapon probably separated from the aircraft between 2000 and 5000 feet above terrain. It impacted
in a free-fall trajectory. The tail of the weapon was buried approximately 12 feet below the surface. The
structure of the weapon was severely damaged, and there was considerahle breakup due to the irapact con~
ditions; however, no HE explosion resulted. Components of the fuzing system, which are lccated in the aft
portion of the weapon just ahead of the parachute (see Figure 5), were recovered relatively intact; however,
the extent of the damage did not readily allow complete evaluation at the scene. The gas reservoir was
essentially undamaged, The actuator had not been initiated and the gas remained in the reservoir, The
MC-772 Arm/Safe Switch appeared to be intact when recovered from the unit, and the indicator drum indicated
that the switch was in the ARM position. It was therefore requested that this component, along with other
components of the fuzing system, be returned to Sandia Corporation for {iirther analysis, Post-mortem results
of various components at Sandia indicated that the fuzing sequence had been iritiated similarly to weapon No, 1.
The Blsch generator had been actuated, causing the low-voltage thermal battery to be activated and the timer
to be started. The pullout valves had been closed and subsequently the differential pressure switch contacts
had closed, The timer had not completed its timing cycle, but had stopped after approximately 12 seconds of
operation as a result of the deformation which oceurred at impact; therefore, the high-voltage thermal battery
had not been actuated.

R &t

11




44

é §:
BEFORE BREAKL. AT SEPARATION
INE - TED
T-380 READINESS SWITCH IN SAFE POSITION rngi %?ﬁg’f‘af; OTI:{::‘-g;\‘ e
249 Iy SAFE POSITION o BATTERY AND STARTING MC-543
gﬁ%ﬁ“&? POSITION; MC-772 ARM/SAFE TIMER. PILOT PARACHUTE DE-
LANYARDS NOT PULLED PLOYED, PULLOUT PLUGS RE-

MOVED AND VALVES IN PRESSURE

SWITCH SYSTEM CLOSED.
AT AIRCRAFT BREAKUP

LANYARDS EXTRACTED SAFING PINS.

28-FOOT PARACHUTE DEPLOYED-

100-FOOT PARACHUTE DEPLOYED

ESTIMATED ALTITUDE
AT SEPARATION 7000
TO 9000 FEET

MC-832 BAROSWITCH CLOSED

MC-543 TIMER CLOSED AT 42 SECONDS,
MC-341 THERMAL BATTERY ACTIVATED.

o

BOMB NOSE CRUSHED AT IMPACT.
WEAPON DID NOT FIRE BECAUSE.
WEAPON WAS NOT ARMED.

Figure 4. Probable Trajectory Sequence, Weapon No, 1
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| The probable tx-éjectory sequence of this weapon is shown in Figure 6.

As t..: indicator drum of the MC-772 did indicate that the shaft of this switch was in the ARM position
after impact, detailed examination of this switch was conducted. Photographs of the switch as it appeared
when recovered are shown in Figure 7. The "A" indication can be seen in the window., At the time it was
recovered, there was no continuity through any contacts of this switch. Upon disassembly of this switch,
{t“was found that the stationary members of the switch contacts had been physically displaced at impact
approximately 1/4 inch in the direction of travel. The direction of impact force is in the opposite direction
that would be expected to operate the solenoid of this switch. However, because of the mounting configuration
of the gwitch (see Figure 5), there is good reason to believe that a severe rebound shock would occur after
impact which could cauee the solencid to rotate the switch shaft.

From the evidence available, it must be concluded that the MC-772 was in the SAFE position until
time of impact. It is quite probable that the contacts of this switch never operated to the ARM position.
The circumstances of this weapon up until the time of impact are very much the same as those of weapon
No. !, exnept that there was lnsufficient time between separation of the weapon from the aircraft structure
until impact for the timer to operate; consequently, the high-voltage battery was not initiated.
~ent .

Detailed post-mortem results on various components recovered from this unit-are available in sepa-
rate reports. They are summarized here to provide completeness to this report.

MC-772 Arm/Safe Switch -- Electrical checks of the circuits of the switch
revealed that there wag no continuity through any of the switch circuits in either the
ARM or SAFE condition. Disassembly of this switcia revealed that the structure on
which the switch is mounted internal to the housing was severely deformed in the
direction of travel of the weapon at impact. A comparison of Figures 8 and 9 shows
that the plastic wafers which support the stationary contacts of the switch broke from
their supporting posts and were displaced away from the switch rotor coatacts. The
indicator drum remained attached to the switch rotor, and the rotor was displaced to

the ARM position.

MC-640 Low-Yoltage Thermal Battery Pack -- The MC-473 batteries were re-
moved from the battery pack. Scorching of materials around the batteries indicated
that they had been activated. The batteries were opened and it was found that they
had been activated by electrical energy to the matches and that gower was probably
available during the trajectory sequence,

MC-543 Timer -- The case oin the MC~543 was severely distorted. The cover
plate had been deformed 80 as to jam the gears on both timer channels. Figure 10
shows a comparison of this timer with a normal reset timer. The position of the
..... , mechanism indicated that the timer had been sat at 42 seconds and had run approxi-
mately 12 seconds after initiation. Examination of the actuators indicated that thay
had been fired electrically. ' '

MC-641 High-Voitage Thermal Battery Pack -- Each of the ten MC-583 Thermal
Batteries was removed from the battery pack and opened. It was found that none of
these batteries had been activated at any time. The squib switches used to indicate
whether the battery had received an initiation pulse were also examined and it was found
that they had not been activated.

MC-845 Eisch Generator -~ The Bisch generator rods were found to have been
extracted, There was no evidence of any unusual scoring or other damage which
e : would indicate that the rods were extracted in other than a normal faghion. The holes
through which the safing pins are installed appeared normal, and it ig believed that
the safing pins were extracted before separation of the weapon from the rack.

MC-788 High-Voltage Safing Switch ~- The switch was crushed and severely
distorted, The stationary and movable contacts were smashed, together with their
plastic supporting members. Although the connectors had been ripped loose from the
housing, electrical checks at the ends of the broken leads showed continuity in the
SAFT. prsition. These checks and the examination of the switch parts would indicate
tr.at the switch was in the SAFE position at time of impact.
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AT SEPARATION

- BEFORE BREAKUP

MC-845 GENERATOR, OPERATED

T-380 READINESS SWITCH IN SAFE POSITION ACTIVATING MC-640 THERMAL BAT -
T-249 CONTROL POWER 3WITCH OFF TERY AND STARTING MC-543 TIMER.
T-249 IN SAFE POSITION; MC-772 ARM/SAFE PILOT PARACHUTE DEPLOYED.

PULLGUT PLUGS REMOVED AND
VALVES IN PRESSURE SWITCH SYSTEM

CLOSED.

SWITCH SAFE
LANYARDS NOT PULLED

AT AIRCRAFT BREAKUP

LANYARDS EXTRACTED SAFING PINS

—— — .
\\

ESTIMATED ALTITUDE
AT SEPARATION 2000
TO 5000 FEET

MC-832 BAROSWITCH CLOSED —
S ——————

BOMB NOSE CRUSHED AT IMPACT.
TIMER STOPPED AT 12 SECONDS,
WEAPON DID NOT FIRE BECAUSE
WEAPON WAS NOT ARMED,

Figure 6. Probable Trajectory Sequence, Weapon No. 2
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i, ¥as not armed at any time during the trajectory sequence, no nuclesr eiplqsion.cou have resf‘ultgd.}

WM

W e L e

: ". Vdve Ancmbly, - ‘rhe
“pullout Tode had been. ez:ractnd {rom this valve assembly and the valves were closed,
_ No conclusions can be drawn from examination of the MC-832; but, u!ace lt received
nomal inputs, it can be assumed that it operated x;ormany. o =

Aa ln the caaa ot we;pon No. 1, the mzing sequeme on |

Conclusions

i. The lanyard-controued safing pins cannot be relied upon'to prevent lnmauon of the ruzlng
sequence when the aircraft is involved in this type of accident. ‘ , :

2. The Arm/Safe gwitch ‘prevenied a nuelea.r detonation m these (weapona as it was designed to' dé.

v —3. Since it 13 undesirable to have the fuze power Aaupply activated exﬂept when a live release is

lntended. ALT, 197 ‘should'be i.ncorporated as rapidly as poasible in a.n Mods o! zhe Mk 15/39 famuy
which are used in the alrhorne alert. :

ppeared to have»be_e.h lnitiateﬂ - L
Since the system]
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The tail saction, with parspuck inteet, was uncovered, at about sleven
feet, on the evening of Janwary 26. The following day's progress perumitted
Los Alamos representative, T. T. Scoluwen, to remove the tritium reservoir
which ramained full but whose tube had been broken neer its =monitor valve
(see photos R, S aud T).

On Saturday, Jamwry 28, the gligomeri ploie (FC 1134) wvas recovered
intact with fts firing componeatn atteched. At this time, it uwas ascertained
that the MC 772 gshowed “‘armed” and that the armdng rods were, in fgct, missging
(see photos U and V).

The primary vas recovered at about 4:00 p.m. on Monday, January 30. It
is veportad to have been retrieved from a depth of about twenty feet with HE
crumbled but assentially contained within its sphere case. At this tims,
the excavation la geventy feeb deep end tha cecondary not yet located .
(Pebruary 16).

6. Logietics

Having been aroused by telephone in the early hours of January 24, the
ALD observer group asssmbled at Kirtland AFB Operatiens at 7300 a&.m., MST.
David R. Smith and T. T. Scolmon, W Division, LASL, arrived via e specially
arranged Carco flight. Romaining group uwombers, H. D. Bickelwmsn, of Sandia
Corporation 7162, and I, arrived by privata mnto. '

The ALO group had been invited to share the C-47 aivcraft which was to
transport military representatives of the Wuclear Safety Research Dirsctorate,
Kirtland AFB. Tha DNSR group, headed by Col. Charles ¥ialitz, ineluded Lt.
Col. F. S, Smithk. Lt. Col, Ernest Stewmart anl Capt. Da-ry O'Grady. Capt.
Ceorge Mortin was incloded an the AFSWE wopeaseakative und Cape. Jobm
Mansfield piloted tho plame.

ATNO TSN TVIII340

delayed the departure until 8:30. Aftar refueling at Little Rock A¥D,

Origilnally schaduled for 2 7:30 a.m. takeoff, last minute erew changes "
Arkansas, we landed at Seymour Jolmson AFB atc szbout 10:15 p.m., EST.

m;@m tz85 D"

opsaly mmm’(‘liﬂqﬂ"m

Upon arrival at Seymour Jobnson, we were net by Capt. W, €, Ehwvunn, of
the 53rd Munitions Meintenance Squadren, 426lst Wing, who informed us that
bowb No. 1 had slready been disssgermbled apd retwrmed to the MMS Arca. He
further edvised that operations had becn discontinued until morning at the
accident acene.

=

Actual participation by the ALO group bogan on the morning of Jennsry 25
vhan we were briefed on the situation to-date by Lt. Col. K. B, Kiug, Safety
Officer, 4241t Wing, who outlined the chein of events which praceded the
crash and deacribed the scene. PMajor R. E. Manley, Comvander, 53rd MXS,
then filled in the detnils on the racovery and curxeni: condition of bowb No. 1.

v/ We then procceded to the crosh scene, 12.2 miles from the base, where
we met Col. John RKline and his assistanis, Major Mathey Perry and Capt. Ralph
Backa, all of wvhom had accompanied Lt. Ceu. Sveonsy, Commander, Bighth Alr
Porce, from Uestover AFB, lMassachusatts. Preszeut: also was lsat Lt. Revelle
who headed an ez’ isted EOD ceam from Wrigl “-"rn"teresou 4¥3, Ohio. i
3 V]
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BROKEN ARROW-

‘WEAPON SYSTEMS DIVISION

DIRECTORATE OF NUCLEAR SAFETY

INTRODUCTION

On 21 January 1968 the United States Air Force
experienced its first nuclear accddent in two years.
The last previous accident occurred in January 1966
near Palomares, Spain.

This latest nuclear accident, or Broken Arrow,

resulted from the crash of_a_ B-52G aircraft near
Thule Air Base, Greenland. Deleted
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The accident occurred following an uncon-
able inflight cabin fire which necessitated

abandonment of the aircraft. Six of the seven crew

members survived.

t
H

THULE

The aircraft crashed on the sea ice of Wolsten-

. holme Fjord, 7% miles west of Thule Air Base, at an

estimated speed in excess of 450 knots. Figure 1 shows
the crash location. The aircraft and weapons were
destroyed by impact, explosion, and fire. Burning of
the JP4 fuel produced a blackened area, shown in
Figure 2, which measured approximately 160°by 720
yards. The force of the impact and detonation of the
high explosives in the bombs spread aircraft debris
and weapon components over a 1- by S-mile area.
Radioactive contamination could be detected through-
out most of this area; however, the majority of this
contamination was confined to the blackened area.

Sections of the aircraft bomb bay were found 2
miles north of the impact area. These were not con-

Figure 2—Blackened area
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taminated. The aircraft had started to disintegrate
prior to impact due to structural loads and air frame
twisting at high speeds.

The thickness of the ice at the time of the crash
was determined to be 30 to 48 inches. Depth of the
water in the fjord under the crash site was about
800 feet.

The name “Crested Ice” was assigned to the Dis-
aster Response Force recovery actions following the
nuclear accident. Response Force actions were ter-
minated as of 30 March 1968.

ACCIDENT RESPONSE

At 2040Z on 21 January 1968, the Headquarters
SAC Command Post was notified that a crash had
occurred at 2089Z. The SAC Disaster Control Team
departed Offutt AFB at 0125Z, 22 January 1968, and
arrived at Thule at 0644Z—approximately ten hours
after the crash.

By 1845Z on 22 January 1968, a total of 68 people,
including members of the SAC Team, were available
‘at Thule to conduct the disaster control operation.
Other commands or agencies represented were the
Aerospace Defense Command, Air Force Logistics
Command, Air Force Directorate of Nuclear Safety,
Defense Atomic Support Agency, Atomic Energy
Commission, Los Alamos Scientific Laboratory, and
Sandia Corporation. Within days, the disaster control
force had grown to a total of 565 people from 72
separate locations.

The On-Scene Commander was Maj Gen Richard
O. Hunziker, Director of Materiel, Hq SAC. (He
became the Deputy Inspector General for Inspection
and Safety, Hq USAF, on 1 May 1968). Organization
of the Disaster Control Team is shown in Figure 8.

ON SCENE COMMANDER

CHIEF OF STAFF SCIENTIRIC
' GROUP
ABMIN "HEALTH
PHYSICS
I | K ot l 1

REPORTS COMMUNL. WEAPONS

CONTAML  INFOR-
CATIONS RECOVERY

NATION  MATION
CONTROL

SITE COMMANDER
Figure 3.-Organization of the Disaster Control Team

SUPPORT

USAF NUCLEAR SAFETY

ON.SITE FACILITIES

To provide control, equipment support, shelter,
and communications, a base camp was constructed at
the accident scene.

The first effort consisted of the construction of
a heliport, erection of a prefab shelter and igloos, and
the installation of generators, a telephone land-line,
and radio communications. Much of the material for
this first phase was transported to the site by heli-
copter sling.

Later, two ice roads from Thule Air Base to the
crash scene were completed, making possible a 24-hour
operation at the site. The base camp eventually con-
sisted of a large prefab building, two ski-mounted
buildings, several small huts, a Jamesway hut, a main-
tenance building, a decontamination trailer, a latrine,
and several diesel power units.

This camp proved to be a key factor in permitting
sustained operations in the arctic environment near
Thule Air Base.

WEAPONS RECOVERY

The initial reconnaissance .and early searches
indicated that the 1- by 8-mile area south of the
impact point was the prime area to be searched. While
the total area searched was approximately 80 square
miles, the search and recovery teams concentrated
most of their efforts in the 1- by 8-mile area. .

Deleted
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the four bombs were identified as No. 1, No. 2, No. 8,
and No. 4, respectively.

Parts of the bombs were found scattered from the
impact point southward for about 3 miles. The width
of the scatter pattern was approximately 1 mile. Para-
chutes found in the burn or black area and within
1,000 feet of the impact point were heavily con-
taminated. Tritium reservoirs were located between
1,500 and 3,000 feet from the impact area. All res-
ervoirs were empty and had been deformed by the
detonation of the high explosives in the bombs. The
reservoir from bomb No. 4 was deformed in a different
manner than the ones from the other three bombs.
Parts of secondaries and bomb debris were widely
scattered throughout the 1- by 8-mile area. Individual
bomb status is given below. Figure 4 shows the loca-
tion of the recovered bomb components.
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Figure 4—Location of recovered bomb components

e Bomb No, 1: Reservoir was found approximately
8,000 feet from the impact area. Parts of the second-
ary were found 1 mile and 2 miles south of the south-
ern tip of the burn area.

e Bomb No. 2: Reservoir was located about 2,000

feet from the impact area,|
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e Bomb No. 8: Reservoir was found approximately
1,500 feet from the southern edge of the burn area.

Deleted

¢ Bomb No. 4: Reservoir was found about 3,000
feet south of the impact area and 750 feet east of
the reservoir from bomb No. 1.

Unnumbered parts of the bomb secondaries were
found widely scattered. These pieces accounted for
less than three complete secondaries. An analysis by
the AEC of the recovered secondary components in-
dicates recovery of 85% of the uranium and 94%, by
weight, of three secondaries. No parts of the fourth
secondary have been identified.

Other miscellaneous parts found were:

Two 64-foot parachutes

Two 16%-foot parachutes

One unidentified parachute

One tail closing plate

Two valve assemblies

One piece of case section, 2% feet by 4% inches

One part of a low voltage power supply

One front plate of a parachute deploying
device

One piece of coupling ring

Four bomb lugs

One piece of aluminum plate from fuze section
(back of honeycomb)

JUL/AUG/SEP 1868

4

Two irregular pieces of tuballoy—pencil size

All recovered bomb components were moved from
the crash area to Thule Air Base for inspection, identi-
fication, and packaging by AEC/PANTEX personnel
prior to shipment to AEC facilities in the CONUS.

AIRCRAFT DEBRIS

The recovery of aircraft debris began during the
early days of the disaster control operation. This
was necessary in order to stop the spread of contam-
inated debris which occurred during periods of high
winds. As this debris was collected, every effort
was made to separate aircraft parts from weapon parts.
Explosive Ordnance Disposal (EOD) personnel ex-
amined all questionable pieces to assure that weapon
parts were not mixed with aircraft debris.

Containment of aircraft debris was started on
9 February, using 80- and 50-gallon containers, sur-
plus R-4360 engine containers, and various large tanks
obtained from the Thule Air Base salvage yard. All
containers were sealed at the crash site, checked for
any external contamination, and then moved to an
on-base storage area where another check for external
contamination was performed. Representatives from
the Oak Ridge National Laboratory observed all
packing, transportation, sealing, and storing proce-
dures.

The recovered debris filled 163 drums, 14 engine
containers, and 11 large tanks with a total capacity
of 14,720 cubic feet.

During the summer months, the recovered debris
will be shipped to a burial site within the CONUS.

CONTAMINATION CONTROL

Controlling the spread of contamination was one
of the primary objectives of the disaster control
team. Gross decontamination of personnel was accom-
plished at the crash site, and final decontamination
was conducted in a complete on-base facility. The
standards used were a maximum of 450 counts per
minute (CPM) (measured with PAC-1S meters) for
U. S. personnel, and zero for foreign nationals,

Vehicles underwent preliminary decontamination
at the site and were then processed through water and
steam facilities on base. These facilities were also
used to decontaminate miscellaneous items of support
equipment.

Base facilities such as billets, Officer and NCO
Clubs, etc., were routinely monitored to verify the
effectiveness of established contamination control

procedures.
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RADIOLOGICAL MONITORING

Radiological monitoring was accomplished
throughout the entire disaster control operation.

Beta-gamma readings taken during the initial days
of the operation with an AN/PDR-27] instrument did
not exceed 1.5 millircentgens per hour. This con-
firmed that there was no nuclear yield from any of
the four weapons.

A zero line was established on 25 January. This
line, enclosing a 1- by $3-mile area at the crash
scene, marked the outer limits of measurable alpha
contamination. This “Hot Line” was used for the
control of personnel and vehicles entering and leaving
the contaminated area.

Practically all metal debris within the 1- by 3-mile
area was contaminated. Within the 160- by 720-yard
black area, alpha contamination readings of 200,000
CPM were common; readings in excess of 2,000,000
CPM were obtained from some metal debris.

During the early phases of Operation “Crested
Ice,” alpha contamination measurements were made
with PAC-1S meters. The effectiveness of these instru-.
ments for conducting an area radiological plot of the
crash scene was questionable, since a thin cover of
snow or ice would mask the alpha radiation.

Low energy X- and gamma rays are associated with\
the alpha decay of plutonium (17 KEV X.ray from
plutonium 239 and 60 KEV gamma ray from ameri- \
cium 241, a daughter product of plutonium 241). For
the first time at a Broken Arrow, an instrument ;
capable of detecting these low energy X- and gamma /
rays was used for area surveys. The instrument is
called the FIDLER (Field Instrument for Detection
of Low Energy Raditions). The instrument consists of
the new Eberline Instrument Company Model PRM-5 .
analyzer and a scintillation detector constructed by
Harshaw Chemical Company. The detector scintilla- ¢
tion crystal (Sodium lodide) is 1/16 inch thick and 5
inches in diameter and is very efficient for low energy
radition. It was used effectively to plot plutonium
contamination (area survey) by measuring the 60 KEV
gamma radiation from the americium 241 which is not
greatly attenuated by a thin layer of ice or snow.

The PRM-5 analyzer was also used with an Eber- .
line SPA-8 detector, a 2- by 2-inch scintillation crystal :
suitable for higher energies. It was calibrated to
measure the 185 KEV gamma radition from uranium !
235. This combination was used for weapon com-
ponent searches.

ARCTIC ENVIRONMENT
On 22 January, when the SAC Disaster Control

Team conducted its initial reconnaissance of the crash
area, a short period of half-light existed at midday.
Twilight began on 24 January, inaeasing to 5%-6
hours on 10 February. On that date, the sun appeared
at Thule Air Base for the first time since 2 November
1967. The amount of sunshine increased daily until
10 April when there were 24 hours of sunlight.

The average equivalent temperature during opera-
tion *Crested Ice” was minus 40 degrees; on some days
equivalent temperatures of minus 80 degrees were
recorded. Associated with these extremely low equiva-
lent temperatures were the sudden, severe arctic
storms. Characteristics of these storms are as follows:
Phase Alert, severe weather is forecast and probable;
Phase 1, wind 20-80 knots, visibility one-half to three-
quarters of a mile; Phase II, wind 81-50 knots, visi-
bility one-quarter to one-half of a mile; Phase III, hop
wind 51 knots or more, visibility one-quarter of a mile. b(3)

NUCLEAR SAFETY CONSIDERATIONS
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8th Air Force Aircraft Accident Investigation Board

- definitely verified' that the aircrew, during the flight,

took absolutely no action to change any of the
prescribed positions of the weapon control switches.
All of these controls were maintained in the SAFE
configuration in which they were originally placed
when the weapons were loaded aboard the aircraft in
accordance with the prescribed Technical Data.
The four weapons were subjected to the catastro-
phic. environments of impact, explosion, and fire.

- Safety devices in the aircraft and the weapons pre-

vented a nuclear detonation.

SUMMARY

Project “Crested Ice” was a unique operation.
Most of the personnel who participated had little
arctic experience. Much of the equipment was not
designed for use under arctic conditions. The remote
geographical location, severe weather conditions, the
size of the disaster site, and the long periods of
darkness all presented numerous and difficult prob-
lems not normally associated with established disaster
control plans and operations. In spite of these prob-
lems, all disaster control actions were accomplished
in a timely and successful manner. This outstanding
accomplishment is a tribute to the professionalism of
all who participated.
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DON'T BREAK THE PIN

=20) (Gp-1) The Mk-28 weapon-to-aircraft
connectors are prone to breakage if roughly handled
during loading. The break pins in the weapon con-
nectors are particularly susceptible to shearing. The
Mk-28 load/unload procedures in TO I1F-XX-16-2
and the break pin check portion (para 8-5) of TO
11N-B28-1 contain a multitude of caution notes. These
notes stress that:

e Pullout receptacles are fragile.

» Extreme care is required to prevent damage to
the plugs and receptacles.

o Side pressure must not be exerted on the
receptacles.

(=R0) (Gp-1) In addition to the fragile nature
of the connectors, the point is that small lateral
forces (side pressure) will damage (probably shear)
the break pin because of the increased leverage. Since
mid-March 1967, there have been six connector /break
pin deficiencies attributed to personnel error. Four
of these took place in a recent three-month period.
The trend speaks for itself. Delicacy and gentleness
go a long way. Be a lover not a rogue.
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WIND-BLOWN IGLOO DOORS

AGAIN (AGAIN)

{&-ERD) (Gpl) The following is a repeat of an
article from the Jan-Feb-Mar 68 issue (AID Station)
of USAF Nuclear Safety (Part 1): “At an overseas
storage site an MHU-12/M trailer loaded with a

.Mk-28 weapon was being removed from the igloo.

Wind blew the igloo door closed and the door handle
gouged the parachute cone and put a fivesinch crack
in the cover. This same thing happened before—and
needlessly. It’s a relatively simple matter to get the
Civil Engineers to install door-restraining devices that
will prevent the door from moving no matter how
hard the wind blows. After the devices are installed,
be sure to include a requirement for their use on your
breakout check listl” Would you believe it happened
again? This time the crack in the parachute cone-was
a little smaller. The wind—only 12 knots. The correc-
tive action taken: a priority work order was submitted
to have restraints installed. What is that old saying?
“Forewarned is forearmed.”

OVER-CONCENTRATION AND OOPS!
(Gp-1) A dip-in asembly with four
Mk-28 weapons was being removed from a B-52 air-
craft using an MHU-7/M trailer. The munitions
loading team was complying with the unloading
procedure of TO 1B-52B-16CL-1 by observing the
“CAUTION: ‘Observe clearance between aircraft
structure and clip-in package during removal.’ ” Good!
‘The problem arose when the MHU-7/M trailer wheel
ran over the MD-3 power cable at such a point to
apply tension at the connection point of the MD-3
power cable and the MHU-7/M power receptacle. The
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tension caused the power cable to twist causing a
short between the power cable and receptacle which
burned both connections and partially tore the rubber
base of the power cable receptacle. Power was imme-
diately turned off and a fire extinguisher broken out
should a fire have developed. Then, the MHU-7/M
was manually lowered to remove the weapons. Another
MHU-7/M was mated to the clip-in package and the
weapons were returned to the storage area. This is a
case where apparently everyone was looking up to
ensure that no contact would be made with the air-
craft but no one was looking down to see where they
were going. Take note and route the power cable so
that movement of the MHU-7/M trailer will not cause
this type of problem. Keep in mind that the tech order
cannot include everything—play heads-up ball. This
includes looking down!

LITTLE PEBBLE-BIG TROUBLE

“&FREj (Gp-1) A Mk-53 had been transported
to the alert pad for loading onto a B-52 aircraft.
During the uploading operation, a break was dis-
covered in the weapon skin. The weapon was returned
to the maintenance facility for repair. Investigation
revealed that a small pebble underneath the protec-
tive barrier paper was the cause of the problem. When
the weapon was mated to the H-794 bolster cradle, the
weight of the weapon against the pebble and bolster
surfaces broke the weapon skin. Most probably the
pebble was thrown up under’ the protective barrier
paper during movement of the empty trailer. This
type of incident has happened several times during
the past few weeks. All loading personnel must
physically inspect and insure that bolster surfaces are
free of foreign objects before mating the. weapon to
a bolster cradle. Don’t let a small pebble be the cause
of this type of damage. v

KEYS AND LOCKS

(5) (Gp4) (Editor's Note: In the Apr-May-Jun 68
AID Station, an incident was cited in which an igloo
was left unlocked. At that time we advised double
checking of structure security before departing.)

1€\ (Gp4) Two munitions maintenance men had
completed removal of two weapons from a storage
magazine. Other weapons were in the structure. The
security police strike team was called to verify that
the magazine was secure. Upon arrival, a member of
the strike team contacted the alarm operator and
verified that the detection alarm system was set-up on

. USAF NUCLEAR SAFETY
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the structure. All personnel then departed the area.
Twenty minutes later, a roving security patrol dis-
covered the keys and locks on the ground in front of

'“",ulullllIIIIIIlIHn““
(L 1
(i fy

the door. A HELPING HAND was declared. All hands
must keep in mind that an important part of this
nation’s strength is contained in a nuclear weapons
storage structure. Don't depart without assuring that
it is secure!

IT TAKES TWO TO TANGO -

?S,; (Gp4) A B-52 was being configured for
ground alert, and the preload operational checks had
been completed. The aircraft crew chief instructed an
airman to clean up the crew compartment. A short
time later, the weapon upload was started. When load
crew personnel entered the crew compartment to
perform post-load checks, they found the airman alone
in the aircraft. Failure to fully understand the transi-
tion of an aircraft from a free area to a no-lone zone
was the cause of this violation. Supervisors must insure
that a snitable two-man team is employed during any
operation requiring access to a weapon loaded aircraft.
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. S On December 8, 1964, a 3-58 Arcraft assigned to Bunker Hill Alr Force Be.se, Inm, yh-;le participating in
W alert exercise at this base, was involved in an accident. |The &IFcrart—was o @ B-53 Tatérnally and /7

our_(h) B-h3's externally.} The landing gear of the aircraft collapsed while attempting tp maneuver the air-

tlﬂmas.
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craft into take-off position. With the collspse of the hnding gear, the a.ireraﬂ: was :hmedin.tely engulfed in Y
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The emination nna disposition of residues umlviug the B-53 m a subject of another repurt. This raport G
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S/ 12135 a.nd the Shape Component, S/N 33364k. This unit was disassembled at Bunker Hi:
The Nose and Shape Component were removed. [
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b. é(i-ug,) 5/n 966k j R S
Deleted ~b(3)

b. Type 79%’1*. in Type 2A obntaiper (5/2) . ' DOE g
Deleted b@3)

" d. Nose, Shape Compoment, and case section containins Fuzing and. Firi:g componente o
in 4% x 4' x L' woodem box (5/4) o :

Delcted DOE
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POS'JMORTEQ

on Fe‘bruary 16, 1965, postmortem of weapon residues was held at Cla.rksvnle Facil.tty.’ 'I‘he following
1ndividuale were present during ‘the postmurtem : o ; . Loy :

Name : S vOrga_gization e Nama et : _mnstion
Lt. Adams, T. c. (obaerver) Field. Ceomand DASA ‘ nme, Richa.rd Je | 'M&B Clarksvillu _

Baker, E. L. 0w . Olnrksville " Xopansky, Relgh M. = AEO-—CBO

B Cra.in, John N MWE- Clarksville . lamps, L.E. m cl"k"m’

TVCrismon, Hm. Jr. (o’nserver) MeE - Medm o Mad. Layne , William C. Directorate of Nuclear |
, gy (o‘bsemr) . Sefety, USAF, Kirtlamd

Eager, ‘Thomas A, F. , Sandia - Cla.rksville : - : . AFB, N. M.

Elve'bak, W. D. AEC-CBO LELYE O Tewis, Clo.y e R M&H*- Clarksville

Grew:ls, Eugene G (o‘nserver) NAVEODFAC - Indien Head, Md. . neg,cm, Jack R Sandia - clarksville

Guier, LeM.  Sendis - Clarksville ' Mitten, Wayne B. Jr. ACF Industires Inc.,
\ ! (Mfg. Agency Rep) % Albuguerque, N. M.

Representative) —_n ;
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Name Organization

Neme Org%tion
Pearson, James H. M&H - Clarksville Shipp, P. G. (Mf8. Agency Union Carbide, Oak
, Rep) Ridge, Tens,

CDR. Phillips, Edward G. USN-QC Clarksville Base Lt. Staples, Hewry E. USN-EOD Clarksville
(observer) (observer) Base

Maj. Porter, Eugene R SAC Hqs. (DMLE) offutt AFB  Capt. wadsworth, V. A. USN-CO Clarksville
cbserver) Omeha, Nebraska (cbserver) Bage

Rhoades, Earle D. MzH - Clarksville Lt. Watkins, Jemes NAVEODFAC, Indian

(cbserver) Head, Md.
Schmeider, Paul H. AEC-ALO
(AEC/ALO Rep)

The following recommendntioms were nede with respect to the dispositien

of the residue:

B43-0, 8/ 86766

1.
2.

3.

Pype 79 Pit (marked "BUNKER HILL RESIDUE")

Ship to Oak Ridge for burial: Contaimers 2 thru 8 (marked "BUNKER HILL RADIOACTIVE CONTAMINATED

RESIDUE")

ship to Oak Ridge, Y-12, for dispositionm:
RESIDUE")

Ship to Rocky Flats for disposition:

Special metal box (marked "BUNKER HILL SPECIAL

B43-0, S/N 92426

1.

2.

3.

Ship to Rocky Flats for disposition: Type 9 Pit (marked "BUNKER HILL RESIDUE")

Ship to Osk Ridge, ¥-12, for dispositiom: Deleted (marked "BUNKER HILL DOD
RESIDUE") : (b)(3)42 USC 2162
ggp to gukmage for burial: Comtaimers 3 and 4 (marked “BUNKER HILL RADIOACTIVE CONTAMINATED

mll : N
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C;-o, 8/N 93315]

Ship to Recky Flats for dispesi'bion: Type 79 Pit (marked "BUNKER HILL RESIDUE“)

2, Ship to Sandla Cerperatiem, Albuquerque, for disposition. Remains of x-unit/rear case
section snd Nese frem Comtainer 2 (marked "BUNKER HILL RESIDUE")

3. Ship to Oak Ridge, Y-12, for disposition: [cm aeqtion and Squash (marked "BUNIEB HILL
RESIDUE"U , l

4, Ship te ACF, ?lbuquerque ’ for d.iapesitian. Tn:.u fins fram Sha.pe Cempenents (ma:rked "HINIER
HILL RESIDUE

-~ Bs Bhlp 1o Oak B:I.dge fa'.-.- buria.'l.: Romam of Shnpe C@mponent frem Centainer 2 (mn.rked. "BUNKER
HILL REBIDUE ) : L

 1.' Ship to Ronky Flats for diapesit:!.on: Type 79 Pit (ma.rked TBUNKER BILL RmeE") : ' Deleted

 2. ‘Ghip te Sandia cozfporat.ton, Al‘buquerque, far aiepasitimnz Rmaiu @f X-unit/rear case
«, ’sec'bian from Cen'l;a.iner 3 (mkea mxm HILL REBIDUE“) , - o

enip to Onk Ridee. 3

: . W ;Ship te Oak R:ldge for 'bur:lalx Rema..‘ms of Sh:pe cemnent a.nd Nose from centa.iner 3
7 (marked "BUNKER HILL RESIDUE" ) ,

~ On March 8, 1965, a TWX from USAEC, ALO, dated March 5, 1965 approved the recommendations maico.tea a.bove. The pog
nmaterial haa been diapesed of and ahipped. in acc»rda.nce with these recemmendatiou. Gk | ‘ b3

Phetogrnphs were taken of some of the resiaues. Thesge phetographs are made a -pu-t of this remn.l report.
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nmaterial haa been diapesed of and ahipped. in acc»rda.nce with these recemmendatiou. Gk | ‘ b3

Phetogrnphs were taken of some of the resiaues. Thesge phetographs are made a -pu-t of this remn.l report.
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DISPOSAL (EOD) ACTIVITIES Loeek
1950 ~ Whzo'eg
DESCRIPTION - VANCOUVER U oAl TECH M

On February 14, a B-36 from Roswell AFB, NM, malfurictioned and
, experiene_eiq‘ icing.. l

Deleted

IThe release was over water. The 8-36 was flown over '
Vancouver and the crew ba:.led out. The aircraft was found, approxi-
mately one year later, on land in the w:.lderness. ' '

F.:OD ACTION
No EOD action required

m-:scniéﬁou ; ALBUQUERQIE

- On April 11, a B-29 ferrgj.ng a Mk4 (w/o capsule) from Albuquerque, :
WM, to a remote location, as part of a “maneuver. ‘crashed into the
Manzano mountains southeast of the c.tty. The c:ash occurred after
takeoff from KAFB. Total loss of aircraft and crew. Weapon broke
open upon impaet. HE was scattered and burned {(detonators were .
instalqled) . A traz.m.ng capsule was ahoard. ' ‘ -

o EOD ACTION

EOD act:.on cons1sted of recovery of weapon parts.

1210 //000024
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,On July 13, a
steep dive and

crew was k:,lled. n’o capsnle wa

3 recévéfg of weapon

Deleted

~weapon was set for live burst and detonated.

‘No EOD action required




PP 2168
'?32)(1)(

Deleted

. In March at Loring APB. Ma;ne. during’B~36 normal ‘engine run-up
‘operating and preflight checks. the manual U-2 locking pin was
3:emoved and about four mznutes later'defective AC wiring act;vatea
the U-2 release axbppzng the Mkl boﬁb [OS@éLIVEfsﬁrﬁﬁhzdh§ﬁ~tﬁé <

bomb bay. doors onto the warmup pad. The. weapon did not burn or
detonate. : L

EOD ACTION |

" An aircraft fire resuleedfw

Wwhich was successfully extinguzshed by fire f;ghters. The th:ee
bombs sustazned ccns;derable damage but no fire or detonation
rtsulted. In aﬁdit;on, orie Fuze and one Power Supply ware damaged




\

|

On May 22. B-36 was'on




4 "/ U

On October 11, a B-4

i

“weapon

‘in carrying case) crashed on takeoff ahout 38&0 _,fee/_; »
lof the runway ‘at Homestead AFB, ' '

. The weaéon burned fm; abouii )‘4 hours and_
there ware '!:wo low o:der detanatiens hut no. radiation.

Deleted

1" and resolidified in the weapon eas

Deleted

Deleted

| A f.u.'e truck ar:ived :m




UEURg%"

burned about 7 hoursn Reported,that weapon safety pins were in,
A/s sthch on Safe, Baros set. Capsule in IFI. The bomb w;th a
ISODE Capsule in the IFI (retracted) did not detonate but was almost
; destroyed by fire. NMost of the nose ‘and lower half of the case
: iremained.» The capsule melted and settled, into ‘the molten slag of
' the burned aircraft and bomb. The slag and metal was heavily con-
ftjtaminated. The aircraft and unburned bomb parts were found to be '
- /| contaminated. The area over which the smoke cloud passed to a
. | distance of one mile downwind frcm the accident revealed negligible ‘
; . contamination which requzred no decontamination. The asphalt runway
i“'kff,fwas contaminated requ;r;ng d;sposal by burying. Off—base EOD personnel
| inspecting the accident scene apparently picked up alpha particles
' on their shoes and clothing from the dust on the ground. This
contamznation was subsequently spread to ‘their automobxle and
- | carried back to areas of their home base.' However, contamznation |
| received by those 1ndiv1duals was considered to be well below current ?
“ A health hazard standards.,L"“ ' . -

§§'Because of concern about reliability of limited monitoring equipment

. on base, it was requested that nuclear experts be dispatched with
lf “°nit°rln9 equipment to monitor all phases of operation including ,_%ﬁ
. erating. “Salvage" operations ha;ggd until arrival on Dec. 3, of
| 2700 EOD Sgan, Hill aFB. | Deloted DOE
. b@) ? ]
~ AF said no. On Feb. 11, Wm. Carter, LASL. and Capt Tyson monitored
~ residue and runway (new asphalt), and old slab buried alongside the '

. runway with no reading obtained Staplex air samplers we:e set up
' and dust stirred up ~ counts were well below accepted tolerancesa“

' much higher readings from work on slabs of residue. EOD personnel

- in protective clothing packaged residue and cleaned up revetment
 where work was done. - Resmdue was returned to KAFB and Able.




- noted above

s?yo r;

~ the mouth of the Savannah Rlver., There was no detonatlon and the

No EOD actxon was. possxble.~ :

On March 11, due to the malfunction/of eqnlpment in ‘the B-47

2 USC 2

ps 1210724

EOD ACTION ,llﬁ

No RSP reguixed EOD assisted in monitoring and dzsposal as ~‘f,

DESCRIPTION - SAVANNAH RIVER

on February 5, following a m;deir colllsion with an F—SG, a B-47
jettiscned a Mkl5 Mbd 0 weapon (w/o capsule) seven m11es east of

'veapon was not recovered.;

EOD acwzcs :

DESCRIPTION - FLORENCE SC )

bomb bay (crew member grabhed exposed release cable bell crank
in bomb bay), a Mké bomb (w/o’ eapsule) was accxdentally jettisoned :
from an altitude of 6000 feet near Florence SC.  The ueapon detonated
on impact damaging six houses, a church, ana inju:ed s;x people.f‘ :

No RSp~required,,EQD{;ction{ooosleeggﬁofrreoovery of weapon parts.

DESCRIPTION - DYESS AE‘B

on November 4, a B-47 with a MK39 Mod 1 (sealed plt) ueapon aboand

crashed and exploded shortly after takeoff from Dyess AFB Texas. The
plane had reached an altitude of about 1500 £t. |
crater 35 f£t. in diameter.

Deleted

—

Radiation was llnited to small numhers of alpha.
was shipped to OR and LASL. '

' The residue:

2168 (a)(l)(C)




b

‘wlo shipped to OR and LASL.

; EOD ACTION

No RSP'reouired, EOD actlon conszsted of recovery of weapons parts.

" 1959
DESCRIPTION - CHENNAULT AFE

On July 6, during pilot's acceptance check at Chennault AFB, LA,

JATO bottles Lnadvertently fired and the B-47 caught fire. Fire-

fighting efforts began qu;ckly but were abandoned when fire engulfed’
. the bomb bay. There was no high crder HE detonation, although a

minor explosion of undetermlned orlgln was ohserved. The resxdue

“was shlpped to Medina and then to Oak R;dge. David szth, LASL,
reported to the accident site. :

| EOD ACTION B
No RSP required. EOD action consisted of,:ecovery,end'diSPOSal.;f

DESCRIPTION

On July 6 at 20102 hours at Barksdale AFB, LA, a C-124 oreShed on
takeoff from about 40-60 ft. high when engines 3 and 4 failed.
aircraft came to rest and burned about 3500 ft. from the end of the
runway. Three Mk39 Mod 2 (sealed pit)} weapons were aboard. There
was no detonation. One weapon was almost completely destroyed by
fire. The other two were disassembled and salvagad. The reSLdue

EOD ACTION

The EOD unit from Bossier Base responded. but as requested by AEC
Research and appraisal team, no effort was made to remove any of the




thzee Mk39 Mod 2 weapons prior to arrival of ‘the team - July 7
© at 2350Z.. The AEC team consz.sted of Willia.m Caz:ter, T. Sche
_LAS _L”Rchert Ba'less, Sand‘ ‘
‘a contamin
off100¢0Q0

‘measurable alpha was presen Carter ind:.cated that the two remaz.ning
weapons ware 1eaking tritium.

Deleted

Be wanted to release the gas ‘from the system. Of |
the two remaining weapons. one : :Eexed considerable heat damage ‘and
is' hereafter deszgnated $2 suffered minor heat damage, #3.

 Carter and Scholman (s *i‘t, ‘ ‘and with SCBA) worked on #3 first.

‘The tube was crimped and cut..

Deleted

42 US%

)53)‘
(33(1)(@ i

: [Detonator b:idge wizes ‘had. not fired but: dets showed “
4 evidence of heat. alignment plate wires were scorched but not
o Deleted

‘more severely burned. About 1/3 of DOE




. the rear bomb subassembly and parachute were burned out.
reservoir squ:.b ‘had cooked off .

Deleted - The rema:.nder i

showed affects of heat but otherm.se appeared nomal. - Some HE

extrusion. Both ‘weapons were contaminated by T but not to a e

;dangerous degree.f The weapens were turned over to the ABc,
Deleted

 DESCRIPTION

Deleted

v-jruptureu‘*ana 1gn1ted. & The fi:e was' extingu:.shed w.ith foam in
- approx:.mately seven mmutes. ‘rhe Mk‘l Mad 4 weapou (not ccntainmg

Deleted

Lo Pwa section of Fwd caae had melted 50 tha.t the forwai:i haif“?)%];‘:‘ P
(ahead of B o ) cable had fallen aff exposing battery boxes
'batt:ery 1eads had separated.

Bottom po:tzon of side‘ pa.nels had melted away expos:.ng dets.:’ ’
" Some dets shawed £ire damage - :Lnsulation saftened but intact.‘: L




Weapon was considered nuclearly and electrlcally safe. The team
felt that- jarrlng mlght cause weapon to. drop so was conszdered
explosively unsafe.; Further EOD operatlons. L ’

pABc had requested return for post mortem and wanted EOD Det.
to make every effort to 1nsure safety for ezr lift. If con-
sldered too hazardous, request assistance. ' - :

1. Monxtored weapon, 0. 2 MB/hr max

2. ?ositioned MBS Cradle and removed weapon fromijlcn.,g;{_
f 3,,‘Removed ta11 section for access to IFI.

: A"IN)E o
4. Deleted b(3)

5. Moved weapon to remote. revetment.ennf73p:‘, |
'¢,‘6."Removed dets from sphexe. removed panels as necessary
"7. Removed battexles, one sho:ted but other charged.
8. Removed cartrzdge strncture end exposed dets o

9. 'Removed rema;ning components frcm sphete.~

-10. Sphere inspected - paint intact. There was no evzdence of '
E  fire damage.. Sphere considered safe to ship although 1t

_ should be handled as belng more hazardous’than a normal
~ sphere, : ~

: DBSCRIPTION

On September 25. a Mk90 Bomb/Mk? WH was jettiscned in deep water,;pg;
when the A/C cerrying it ceught fire in flight end subsequently ‘
ditched and sank in deep water.~w

No EOD actlon possible.ﬂer




DOD

42 Usg)ﬁ%zletonator access holes.

DOD

3
42 US )51)6
Vﬁ HHB sent to Ft. Knox for destruction The

—SECRET—
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S 1210724 -._

DESCRIPTION - HARDINSBURG

On Octcber 15, a KC-135 tanker and a B-52 carrying two Mkl5 Mod 2
(sealed pit) weapons were involved in a midair accident near
Hardinsburg, Ky, during a refueling operation. The weapons broke
apart on impact and were exposed to a small fire but did not
detonate.

EOD ACTION

The two bombs were found "in train" in the horizontal position, over
half buried in soft earth with the noses slightly down. An Army

EOD team checked with Beta, Gamma survey meters and found no con-
tamination. Several AF NET and EOD teams arrived and confirmed

the Army finﬂings. The afterbodies of both units were torn away:
Low Voltage A/S on both indicated Safe. The HE did not burn or
detonate - the fcrward case sections were both intact and unmarred
by fire. The forward weapon afterbody was torn free and completely
burned.

Forward Weapon ~ EOD personnel assessed major HE damage through

Deleted -ﬁ

The X unit was also removed.

Reservoir torn free - line to pit open. Reservoir located with tube
sheared. No T indication in urinalysis.

Rear Weapcon - Afterbody and alignment plate located about 4-6 ft.

to right rear of weapon. Burned in spots, HV Safing Switch was
badly burned. The Low Voltage Safing Switch was on Safe. Reservoir
2attached and tubing intact. | Deleted

weapons were rnounted on lowboy and returned to Clarksville (AEC).

Deleted
Some Sandia components were returned to Sandia Laboratories.

£§¥%ﬁ%&%éfob Kail, Sandia Labs and Paul Schneider, ALO, were at the scene of

the accident.




' DOE
not explode. | Deleted lnadiat:.on b(3) ;
was confined €G the missilé launch area. Residue was sent to

L

No RSP required. ‘th cooolaﬁé& of“réoovery of*weapon parts.

" breakup at 2000-10, 000 £t altitude.~ One weapon parachute deployed

 The recovered material was sent to Medzna.~ Theodore Scholman LASL;
© Dayid Smith, LASL; Don as.ckleman. sm. and Ross ‘Speer, ALO; reported
to the accident sxte. - ‘ H

-The retarded weapon came to rost in a vettical position with the f_
‘parachute draped in a nearby tree.

- DESCRIPTION - McGUIRE

, i - e =
On June 7, a Bomare burned at HcGuire AFB, NJ. (A miss:le hellum
tank exploded and missile fuel burned ) The W40 ‘burned but did -

Medina Base. Frank Dunn, LASL; Wayne!Earl, ALO; and Maynard Cowan,
Sandia Labs, responded to the accldent.‘

nnscmpmon - samoun Joansou e f@ﬁf‘;ﬁ’

On January 24, a B-Sz crashed near Seymour Johnaon AFB. HC. following
rupture of a wing tank The Bss's separated from the aircraft during

and the weapon receivad little damaqe. The othor weapon fell free
and was essentially destroyed on imgact but there was no detonation.ng

EOD AC'J.‘ION

The retarded weapon and,lmpact hole of the unretarded weapon had
been located by local personnel by the time the AF team arrived.

Tha RSP was completed on the ;ﬁ“""
24th, with no problems. as follous-vv ke ol ‘w;“

- The nose was dented in (crush switches actuated). Weapon
. secured in upright position.x Monitored for T - none indicated.
' Removed afterbody - made necessaxy electrioal dxsoonnectlons -




> 12310728 -~

-14-
' S : | ~ DOE

. - b(3)
removed alignment plate, i Deleted

| From upwind crimped transfer tube about two inches

apart, cut tube and monitored with T290A - no T 1ndlcatlon.
9) US(B)£162 Deleted Repeated
procedure for tube to plt. Det removed from under reservoir.

Sling attached to polar cap support - bolts removed and HE/nuc
assembly removed. All dets removed except the one under the XU.
XU removed and'final‘det removed. HE/nuc assembly lowered to
‘cushions. Remainder of B removed from ground. Weapon and
components turned over tc the 53 MMS. The unretarded unit
went into the ground and came apart on impact. After digging
for several Qays (24-27) about half of the alignment plate was.
exposed. The Hi Pac, HVAS Switch, Reservoir, Resistor Connector
box, and case with spare dets were identified. The reservoir
was removed and tube crimped (the tube to the pit had beer
severed at impact). No T contamination.

Started finding pieces of HE and some dets on the 28th and on

the 29th the main QE/nuc'section and additional dets were exposed.

On the 30th additional pieces of HE, dets and the pit were reccvered. |
The EOD team stood by to recover additional pieces. Heavier

equipment continued excavating but the rest of the weapon was not
recovered. |

DESCRIPTION - YUBA CITY

On March 14, a B-52 carrying two Mk39-2 weapons crashed near Yuba
City, CA. The weapon from the rear bomb rack (designated No. 1) had
not been damaged as severely as the forward weapon in that the

primary and secondary remained in the weapon case. The Arming Pull-out
rods were extracted and the afterbody and alignment plate were broken
from the case. The tritium reservoir had been broken off, however,

the valve did not function and the reservoir was full.

— SECRET
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. after impact and the A:mang Pull-out rods were extracted. The

rweapon No. 2. fzom the forward rack separated from the aircraft

afterbody and alignment plate separated from the case. The

‘warhead had tumbled several tzmes .and the prlmary and most of

the secondary was thrown out of the forward ballzstic oase. The

.~ primary was destroyed = HE and sphere case shattered;and scattered
_The X~unit was relatzvely 1ntaot as was the pit which had separated
_ from the HE assembly. The detonators s_were found scattered over a
. wide area.iﬁ

Deleted

—d DOE ¢

radiation hazard exasted._ The tritzum.reservoir sepaxated from b@)
~its mounting and the finl tube was broken. The. valve did not :
;efunctzon and the reservoar was full'” . .

“gQThe design safety featu:es of the bombs performed adequately. The
fi;Arm/Safe switches wexe in the Safe posit;on.' The thezmal batterzesﬁ
in the Low Voltage Battery pack of one weapon were,actuated. The
High Voltage Batter;es of neither weapon were activated. Wm. Kirk,:
|AEC; David Hart, ALO; David Smith, LASL; Wm Nobles, z.asx.; and
~Don Bickleman. SL; responded toﬁthe accident.. ‘

On March l4th. BOD personnel from Beale and McClelland AFB's had .
located and removed to Beale AFB, for storage, two tritium reservoxrs .
-and the pit of one weapon. On the 15th the EOD personnel removed the
HE sphere assembly from Weapon No. 1 and separated and burned the 2
kBB._ The pit and secondary (stzll in ‘the case) were returned to AEC S ,
custody. The scattered HE from weapon No.;z was collected and




—SECRET"
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~16-
DOD 3
e
a
DESCRIPTION
Deleted
EOD ACTION
No EOD requirements. 4 DOE
b(3)
Deleted

One squib in the W49-3 had fired,
The warhead was returned

- -

boosting the pit. No detonation resulted.

to Clarksville.
EOD ACTION

EOD team responded since there was a tritium monitor indication and

?20 (1?3%’) ?{)62request.ed approval to!_&P_&the AML. LASL advice was "ship as is,
42 USC 2168, .
o dejrea - .

Ted Scholman, LASL, DBon Bickleman, SC, and Paul Schneider,

ALO, responded. Deleted

The weapon was purged and packaged for return shipment without further
EOD acticn. DOD 3
- 42 US%)£1)62
42 USC 2168
@)(1)(©)

Deleted




Deleted




were irn the "Safe" pOSition;f There was no fire or explosion on _ «
impact but the lmpact was such as to strip almost all of the shock-«u e
,mitigatlng aluminum honeyccmb from the basic assemblles.j,f;~

non ACTION (INITIAL)‘Ei

‘Twn Army EOD teams (Ft. Clinton, OH, and Ft. Mead, MD) earcute to

their home statlons follow;ng a test/trainzng exercise at Huntsville,

Alabama, were dlverted and arrived frrst at the scene and performed

the following RSP- 7‘]_, T e i - .

" 1. Sniffed both units with 1290 with negative indications.

2. Since X-unit on the un;t designated #l had been ripped .y

off on impact, the Army EOD units did not need to dis- DOE
connect any det cables from the warhead. = L R

’ Deleted

‘ EOD CONTINUAIION OF RSP AND DISPOSAL

gGene Wilson s representative. Lt ch A. A.~Gomes. arrxved at 0745

'MST on January 14. Other AF particrpants were Capt Gobhle (now EOCD
staff officer, CSAF SSSM) and Lt Col Oscar Sundstrom (formerly EOD
and €O sssu).x Walt White. AEC/BLO, and Dan Buchly, Sandia Corporation,
arrived with. Lt c°1 Gomes.:‘Exqmanatron of weapon' residue showed the
‘following. ' G . s e e

Weagon #1 , i

1. Thermal batter;es not fired. . L

2. Safety switch lndicator torn off. switch positlon could not
be determined. . ke s LR i v -

3. The pullout wires were not v;sxble (under the weapon). after}

mnvement. the wirea were found to be broken but pullout rods

were not extraeted ;

Weapon 2 T
1. Thermal batteries not fired.




2. Upon movement, the safety switch was noted to be in the
"Safe" position.
3. The pullout rods were not extracted.

Even though it was evident that Weapon #1 had received a severe impact,
it was determined by AF and AEC to be safe to ship, and AF EOD team
prepared for movement by:

1. Disconnecting electrical connectors from thermal batteries
and the LLC's (also X-unit on $#2 unit).

2. Sniffed LLC's at LASL request.

3. Removed two detonators from fin of one bomb. Dets and fin
on other bomb not present.

Residue shipped tc Medina.
Afterthoughts

The EOD procedures performed were essentially nuclear (electrical)
RSP. Upon disassembly at the AEC plant, the nuclear assembly of
Weapon #2 was in excellent condition; however, the HE of weapon
¢l was badly mashed and cracked.

1964
DESCRIPTION

Oon March 15, an ICX trailer carrying radioactive material veered
into a ditch near Grants. The material, uranium oxide, was being
shipped from Apcllo, PA, to Atomics International, Canoga Park, CA.
The response team monitored the area and determined that no spillage
had occurred.

EOD ACTION

No EOD action reguired.




RS 1210724 -

DESCRIP‘I‘ION - ELLSWORTH AFB

At 1500 MST, December 5, 1964, an error by a member of a maintenance
crew that was 1nvest1gat1ng a secnrlty alarm in a MINUTEMAN mzssxle
system caused a retrorocket to fire and topple a wss-l'off the m15511e
into the silo. The W56-1 fell about 75 ft.: Don Dickason, AEC/ALO,
was notified and he and R. K. Peterson. SCLL. arrived at the site at
1545 MST, December 6. ' ;

anmems b een

EOD ACTION

The missile was safed and an itial inspect;on was made at ‘the bottnm
of the silo. At first it waS‘xndacated that the fir1n9 set had been
aetached from the warhead. (Item thonght to be FS was the arming, DOE

fuzing, and attitude control device.) b@3) :
Deleted '

The EOD element ‘talked to Nate Benedict. LLL, on the 6tn,

and Benedict decided to go to the site.; He arrxved on the 7th at
2000 MST and on December 8, he 1nspected the unit and confirmed the

above. Following discussions among Benedict, D;ckason, ‘and the POD

team, the unit was haisted out in a grounded net and moved to ,
Ellsworth in an RV van and taken to a storage hnnker. ‘The RV. wns_D("E
unloaded into a plywcod stand. . The tritium reservoir was removed b(3)
and placed in a shipping container.|

Deleted
| The HE assembly was radiographed to confrrm

- that there was no broken HE. The warhead sealed cover was removed.

b(3)

Deleted DOE
. — b(3)
. _| The consensus was that the unit was safe to
Shipo F Deleted
{ Thi.s was done and the unit was tranaported to Medina. - DOE

: h Afterthoughts ; r s -
Procedures performed were essentially nuclear RSP with no continuatlon
of RSP. Matches present procedures wzth the except;on af x-rey of
nuclear system. - : e e :




DESCRIPTION - BUNKER HILL AFB

On December 8, 1964, at 0945 MST, a 858 w1th four B43's on the
wings and a BAS3 in a pod skidded off the runway while taxiing
during an ORT and burned. The Flre Department fought the fire
for six minutes and then w;thdrew. ‘

ALO was notlfled at 1040 MST. Paul SChneider, ALO OScar Oren,
1531, and George Tucker, 3310, departed Albuquerque '1335. H. R.
Maltrud, LASL W7, departed later the same day.; ‘The AEC contingent
arrived at Bunker HIll the morn;ng of Decemher 8. The lnltlal
reconnaissance by EOD and CBR personnel at 1415 on the 8th showed
no appreciable radiation. On the 9th at 0830, ‘the EOD and AEC
personnel approached for a closer loock and reported no Pu contami— .
nation. Up to this point. nothing had been touched or moved.

EOD ACTION

BAS3 - At about 1130 cn the 9th, the Basafpod was removed from the
wreckage. The HE had burned and ‘the pit ‘and other structures had
melted into a slag at the bottom of the ECA: the reservoir was
embedded in the slag. (It ‘was found to be full when removed frcm'
the slag at Medina.) The secondary was okay although the front
weld was broken.' No RSP was required on this weapon.yﬁ o

Right Front B43 - The right front 343 removed from the wreckage at
about 1130 on the 9th.; The HE had burned and the pit weld had
melted but there was no Pu contaminatlon._ The thermal plug in the
reservoir valve had fired as designed and the reservolr was full.

The secondary. was okay to ship; No RSP was required on this weapon,

only recovery and packaging for sh;pment. :

Left Front B43 -

Deleted
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DOE
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Deleted

a
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The HE of this unit had burneﬂ and melte& the pit,weld but there'
“uas no Pu contamination. The reservoir thermal plug fired but the
reservozr had ruptured No RSP was required on this weapon - only

recovery and packaging for shipment.lkﬁg:

The right and left rear 343'8 were moved to an 19100 area for

“disassembly and paokaging.»ygy,y&*

Right Rear B43 - The EoD team completed all rsp procedures ‘on the
right rear weapon 1noluding removal of the HE hemispheres from around
the pit for local disposal The,aEc requested a normal disengagemeht
of the reservoir rather than crimping and cutting the transfer tube..
EOD FAc approved the deviation and AEC assets were thus conserved

This unit was in excellent condition. l

é"; Left Rear B43 -~ The EOD team completed the sawing on the left rear

| bomb but could not get the unit apart. A black, sticky substance
seemed to be the problem., The DOD arranged for x-ray equlpment , ARt
from the EOD PAC (arrived on the lﬁth) but Here unable to get pictures. f

 Ned Squard. M&H, Burlington, suggested thet heat and solvents might
release the sticky parts. This suggestion was trxed and the unit

disassembled.‘ The HE was in excellent condition. The reservoxr was

e Y CHE R

okay - the thermal plug had fired.;i;f:j




Afterthoughts

Present concepts/procedures are such that there would be no reason

‘; ~ to do more than nuclear RSP to the rrght and left rear 543'5. In D(ﬂgf

this instance, the AEC/I.ASL representatives recomended the con- b3) o

é,r | tinuatlon of _RsP to separate the HE and the pits.

RES =

Deleted

> 19 65
DESCRIPTIDN WRIGHT—PATTERSON AFB

©.On 12 Oct 1965 an inadvertent disccnnect of a refueling hOSe F “‘
n;eresultea in a c-124 bexng engulfed in flames at Wright-?atterson .

;'APB. Cargo lncluded reservo;rs, neutron generators and one BS53 TYPE 3.

?206) %)5 162 Deleted

%7’ﬁ;;$ J No signxficant health hazard resulted since'the tritiom
1 i, readily dzspersed in ths atmosphere. '

t L . EOD ACTION

EOD team actlon cons;sted of assessment and assistance in recover%DOE
and disposal of debris.* ‘ - ; :

b(3)

I,
SR E ~ Deleted

Investigation revealed that squibs were hlown

.~ _on all mxssiles on the launch pad connected to 11nes 21, 22, 23,
\<vand 25. Warhead continuity checks conld not be obtained for

missiles on lxnes 21 and 22.» COntinuity checks shoned Iack of

contxnulty on the two HQBYB-S s mated to the missiles on these lines. 1




§S 1219/2. .

On 16 July 65, weapons maintenancﬂ personnel performed a 7290
1check of one of the affected warheads and tritium was ‘indicated.

EOD personnel were called.,f

; | EOD Acrzou

¥

EOD personnel were called to monitor removal of the affected warheads
from the missiles., When WH pressures were released at the battery

\‘ access covers, positive T290 1ndications were obtained from both e
warheads.‘ EOD personnel donned protective equipment and entered
the area with another TZSO 1nstrument., Tritiumfwas indicated when
the battexy access cover was removed. EOD personnel withdrew. from

the area to allow tritium gas to diSSipate. Monitoring at a later

txme gave no positive indication.»

42 U@%)é Deleted
Fz Both weapons were reassembled .

and removed to . a storage igloo.; The four weapons connected to lines

21. 22, 23 and 25 were re)ected and retuxned to AEC for postmortem. gi

POSTMORTEM RESHLTS ¥
PODRAN, Deleted :
U3c 5168 2

tf‘the pit. The MC796 Thermal Batteries had been activated. The . other
j two warheads showed no discrepancies though there was a higher than 4
‘u normally expected T289 indication on one of the units. The cause

of the higher than normal reading was not determined in that the

:eserVOir 1eakage rate was acceptable.'~







SRR s i

26~
EOD ACTION
The EOD team performed its normal initial functions of reconnaissance,
monitoriné and weapon evaluation. The.specific EOD operations are
outlined below: ‘ ) ;
l. The parachute of this unit deployed and the unit struck
struck the edge of a bank, caved it down, and was found
on its side essentially intact. Nuclear RSP was performed.
(Ready/Safe Switch checked in "Safe" position and the HV
thermal ba'ttery was removed.) The unit was lifted by heli- DOE

: b(3)
copter cargo net onto a truck bed.

1

2. Detonated on impact.

Deleted

pRl . =

BT ey Gy

R T

Extensive Pu contamination in the ares. The reservoir was
found intact in the crater.’ |

3. Detonated on impact; The seéondary was found in the crater
and was intact. There was extensive Pu contamination in the
area. The reservoir waskmashed and ruptured. The only EOD
required on items 2 and 3 was recdvery of residue and prepa-

ration for shipment to the AEC.

1 On January 20, EOD personnel (and others) conpleted a sweep of
*No. 2 and No. 3 areas to recover readily visible weapon_fragmentq
The DOD had concluded that these two weapons detonated low order !
and reported finding a considerable amount of unexploded HE in th.
vieinity. This was collected and disposed of. Doug Evans, LASL,
HE expert, reported that the two bombs went high order, and he
seriously questioned the amount and authenticity of the HE collected.




- 4. After conSLderable elapsed time and search, No. 4 was located
‘offshore in 2900 ft. of water. On April 7, 1966, 1t was
recovered and brought on board a Navy vessel. Nuclear RSP
‘was performed by AF/Navy EOD personnel The Ready safe
ISUltch was in the "Safe“ positlon. The pullout rods had
been ektracted; The thezmal battery was removed (thh diffi-

culty), the fuze sectlon was removed, and ‘the WB cover was

removed and det cables d;sconnectede; Theogland nut _was ,‘e

it

- remved. Deleted

mhe Gnit was packageéfand shipp

i (e 1968»k . L
DESCRIPTION - THULE, GREENLAND

e
b3

Deleted

"the B52 crashed and hnrned on the ioe of Wolstenholme Fjord 7% b

miles west of Thule, at 1639 MST. The aircraft and weapons were
destroyed by zmpact. explosion, and fire. The force of thevimpact'

and detonatlon seatte:ed alrcraft;debrls and weepon components over

ZAF EOD personnel, 8gts Nowak and Grlmmet, and Navy EOD personnel
were directed by LCDR "Red® Moody with Navy LT Funston doing most
of the work. LT Huntsinger, EOD FAC, was also present. After
completing the above, LT Funston (in Moody's absence) indicated to
Asselin and Lt Col Marshal Neal, DNS, that he intended to continue
RSP through HE/nuclear disassembly because of unknown nature of
pressure on HE and dets. “Marsh" Neal advised against it as did
Asselin. LT Funston agreed and Moody on return concurred. Moody
asked Asselin for certification of "safe to ship” condition of
Neo. 4. This was given by Asselzn and Neal along wzth Moody.

s;Tl‘i’e"erew’ abandoned the aircraft and pOE
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DEPARTMENT OF DEFENSE
NARRATIVE SUMMARIES OF ACCIDENTS
INVOLVING U.S. NUCLEAR WEAPONS
1950-1980

Attached are unclassifiled summaries describing the circumstances surrounding 32
accldents Involving nuclear weapons. Also attached is the Department of Defense (DoD)
[Department of Energy (DOE) definition of “accldent” used in researching this project.

Twenty-six of these summaries were first released by the Air Force in 1977; another was
prepared following the Titan Il explosion In Arkansas in September 1980. Those
previously-released summaries are marked with a figure “1”; In some cases they include
new material made avallable as a result of more recent research.”

There never has been even a partlal Inadvertent U.S. nuclear detonation despite the very
severe stresses Imposed upon the weapons Involved in these accidents. All
“detonations” reported In the summarles Involved conventional high explosives (HE)
only. Only two accidents, those at Palomares and Thule, resulted in a widespread
dispersal of nuclear materials. e

Nuclear weapons are never carrled on train flights. Most of the aircraft accidents
represented here occurred during logistic.ferry missions or airborne alert flights by
Strategic Air Command (SAC) aircraft. Airborne alert was terminated in 1968 because of:

= Accldents, particularly those at Palomares and Thule

~ The rising cost of maintalning a portion of the SAC bomber force constantly on
airborne alert and,

-~ The advent of a responsive and survivable Intercontinental balllstic missile
force which relieved the manned bomber force of a part of its more time-
sensitive responsibllities. (A portion of the SAC force remains on nuclear
ground alert.

Since the location of a nuclear weapon Is classified defense Information, it is
Department of Defense policy normally neither to confirm nor deny the presence of
nuclear weapons at any speclfic place. In the case of an accldent Involving nuclear
weapons, thelr presence may or may not be divuiged at the time depending upon the
possibility of public hazard or alarm. therefore, in some of the events summarized here,
the fact of the presence of nuclear weapons or materials may not have been confirmed
at the time. Furthermors, due to diplomatic considerations, it Is not possible to specify
the location of the accidents that occurred overseas except for Palomares and Thule.

Most of the weapon systems Involved In these accldents are no longer In the active
Inventory. those Include the B-29, B-36, B-47, B-so. B-58, C-124, F-100 and P-Sm aircraft,
and the Minuteman | missile. ...‘
3
With some early models of nuclear weapons, It was standard procedure during most
operations to keep a capsule of nuclear material separate from the weapon for safety
purposes. Whils a weapon with the capsule removed did contaln a quantity of natural
(not enriched) uranium with a n extremely low level of radloactivity, accidental
detonation of the HE element would not cause a nuclear detonation or contamination.

Page A-2 %QJ\IEIQE\II AL—" .
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More modern designs Incorporate Improved redundant safety features to Insure that a
nuclear explosion does not occur as the result of an accident.

This list of accidents was compiled by DoD/DOE researchers during December 1880-
January 1881. The researchers reviewed all avallable records of the military services
and DOE, applying current definitions to determine if an event warranted categorization
as an accident.

. For axample, one event not covered by these narratives was Included ina “Chmnology
of Nuclear Accldent Statements,” released by DoD In 1968:

“March 18, 1963, titan () Migsile Burned In Silo near Moses Lake, Washington.”

The researchers found, however, that only a small retrorocket on the missile has
accidentally fired. The missile and its warhead were not damaged. that event does not
warrant Inclusion In a list of accidents Involving nuclear weapons.

Ancther event from the 1968 list, Involving a U.S. Navy Terrier misslie (January 20, 1966;
NAS Mayport, Florida) was not considered to be an accident, but has been categorized
as a significant Incident. In that incident, a nuclear warhead separated from the missile,
and fall about eight feet. The warhead was dented; no other damage occurred.

The other events in this ist that were also clted in the 1968 “Chronology...."” are
identifled with a figure “2”.**

The events outlined in the attached narratives involved operational weapons, nuclear
materials, alrcraft and/or missiles under control of the U.S. Air Force, U.S. Navy, ora
DOE predecessor agency, the Atomic Energy Commission. The U.S. Army has never
experienced an event serious enough to warrant Inclusion in a list of accldents involving
nuclear weapons. The U.S. Marine Corps does not have custody of nuclear weapons In
peacetime and has experienced no accldents or significant incldents involving them.

To the best of our knowledge, this list is complete. Reporting requirements varled
among the Services, particularly In the eariler perlod covered by these narratives, so itls
possibile but not likely that an earller accident has gone unreported here. All later
events, however, have been evaluated and are Inciuded if they fall within the established
definition of an accident.

Current as of April, 1981
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DEFINITION OF AN ACCIDENT

An “accident involving nuclear weapons” is defined as

- An unexpected event involving nuclear weapons or nuclear
weapons components that results in any of the following:

—Accidental or unauthorized launching, firing, or use, by U.S.
forces or supported allied forces, of a nuclear-capable
weapon system which could create the risk of an outbreak
of war.

-Nuclear detonation.

-Non-nuclear detonation or burning of a nuclear weapon or
radioactive weapon component, including a fully
assembled nuclear weapon, an unassembled nuclear
weapon, or a radioactive nuclear weapon component.

~Radioactive contamination.

-Seizure, theft, or loss of a nuclear weapon or radioactive
nuclear weapon component, including jettisoning.

-Public hazard, actual or impiied.
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The B-36was enroute from Eielson AFB to Carswell AFB on a
simulated combat profile mission. The weapon aboard the aircraft
had a dummy pasule installed. After six hours of flight, the aircraft
developed serious mechanical difficulties, making it necessary to
shut down three engines. The aircraft was at 12,000 feet altitude.
Icing conditions complicated the emergency and level flight could not
be maintained. The aircraft headed out over the Pacific Ocean and
dropped the weapon from 8,000 feet. A bright flash occurred on
impact, foliowed by a sound and shock wave. Only the weapon’s
high explosive materlal detonated. The aircraft was then flown over
Princess Royal Island where the crew bailed out. The aircraft
wreckage was later found on Vancouver island.

“ ~CONFIDENTIAL
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Aircraft departed Kirtland AFB at 9:38 p.m. and crashed into a
mountain on Manzano Base approximately three minutes later killing
the crew. Detonators were installed in the bomb on board the aircraft.
The bomb case was demolished and some high explosive (HE)
material burned In the gasoline fire. Other pieces of unburned HE
were scattered throughout the wreckage. Four spare detonators in
thelir carrying case were recovered undamaged. There were no
contamination or recovery problems. The recovered components of
the weapon were returned to the Atomic Energy Commission. Both
the weapon and the capsule of nuclear material were on board the
aircraft but the capsule was not inserted for safety reasons. A
nuclear detonation was not posslble.

1
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The aircraft was one of a flight of four scheduled for non-stop
deployment from MacDill AFB to an overseas air base. Take-off from
MacDill and first refueling were normal. The second refueling point
was over the Mediterranean Sea. in preparation for this, the flight
penetrated solid cloud formation to descend to the refueling level of
14,000 feet. Base of the clouds was 14,500 feet and visibility was
poor. the aircraft, carrying two nuclear capsules in carrying cases,
never made contact with the tanker. |

An extensive search failed to locate any traces of the missing aircraft
or crew. No weapons were aboard the aircraft, only two capsules of

nuclear weapons material in carrying cases. A nuclear detonation
was not possible.

4
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. May 22. 1957 / B-36 / Kirtl ' | AFB. New Me

AFB. At 11:50 a.m. MST, whlle approaching Kirtland at an altitude of
1,700 feet, the weapon dropped from the bomb bay taking the bomb
bay doors with it. Weapon parachutes were deployed but apparently
did not fully retard the fall because of altitude. The impact point was
approximately 4.5 miles south of the Kirtland control tower and .3
miles west of the Sandia Base reservation. The high explosive
material detonated, completely destroying the weapon and making a
crater approximately 25 feet In dlameter and 12 feet deep. Fragments
and debris were scattered as far as one mile from the impact point.
The release mechanism locking pin was being removed at the time of
release. (It was standard procedure at that time that the locking pin
be removed during takeoff and landing to allow for emergency
jettison of the weapon if necessary.) Recovery and cleanup
operations were conducted by Field Command, Armed Forces Special
Weapons Project. Radiological survey of the area disclosed no

. . radioactivity beyond the lip of the crater at which pint the level was

g 0.5 milliroentgens. There were no health or safety problems. Both
the weapon and capsule were on board the aircraft but the capsule
was not inserted for safety reasons. A nuclear detonation was not
possible.

Page A-12 %\%\IQEN/TI/__J/
' AESTRICS 1A ;

The aircraft was ferrying a weapon from Blggs'AFB, Texas, to Kirtland




~C1ED DATA- .
— Accidents

'@ July28.1957/C-424] Atlantic Ocean

Two weapons were jettisoned from a C-124 aircraft on July 28 off the
east coast of the United States. There were three weapons and one
nuclear capsule aboard the aircraft at the time. Nuclear components
were not Installed in the weapons. The C-124 aircraft was enroute

- from Dover AFB, Delaware when a loss of power from number one

and two engines was experienced. maximum power was applied to

E the remaining engines; however, level flight could not be maintained.

At this point, the decision was made to jettison cargo In the interest
of safety of the aircraft and crew. The first weapon was jettisoned at
4,500 feet altitude. The second weapon was jettisoned at
approximately 2,500 feet altitude. No detonation occurred from either
weapon. Both weapons are presumed to have submerged almost
instantly. The ocean varies in depth in the area of the jettisoning.
The C-124 landed at an airfield in the vicinity of Atlantic City, New
Jersey, with the remaining weapon and the nuclear capsule aboard.
A search for the weapons or debris had negative resulits.

~CONFIDENTIAL—
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October 11, 1957 / B-47 | Homestead AFB, Florida

The B-47 departed Homestead AFB shortly after midnight on a
deployment mission. Shortly after liftoff one of aircraft’s outrigger
tires exploded. The aircraft crashed in an uninhabited area
approximately 3,800 feet from the end of the runway. The aircraft was
carrying one weapon In ferry configuration in the bomb bay and one
nuclear capsule in a carrying case in the crew compartment. The
weapon was enveloped in flames which burned and smoldered for
approximately four hours after which time it was cooled with water.
Two low order high explosive detonations occurred during the
burning. The nuclear capsuie and its carrying case were recovered
intact and only slightly damaged by heat. Approximately one-half of

the weapon remained. All major components were damaged but were
identifiable and accounted for. ‘ . ,

Page A-14 W

RESTRIETED DATA




PSR v

STRICTED DATA o
RESTECLEDESR Accidents

A B-47 with one weapon In strike configuration was making a
simulated take off during an exercise alert. When the aircraft reached
approximately 30 knots on the runway, the left rear wheel casting
failed. The tail struck the runway and a fuel tank ruptured. The
alrcraft caught fire and burned for seven hours. Firemen fought the
fire for the allotted ten minutes fire fighting time for high explosive
contents of that weapon, then evacuated the area. The high explosive
contents of that weapon, then evacuated the area. The high explosive
did not detonate, but there was some contamination in the immediate
area of the crash. After the wreckage and the asphalt beneath it were
removed and the runway washed down, no contamination was
detached. One fire truck and one fireman's clothing showed slight
alpha contamination until washed. Following the accident, exercise

alerts were temporarily suspended and B-47 wheels were checked for
defects. '

B —~CONFIDENTIAL—
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The B-47 was on a simulated combat mission that originated at
Homestead AFB, Florida. While near Savannah, Georgla, the B-47
had a mid-alr collision at 3:30 a.m. with an F-86 alrcraft. Following
the collision, the B-47 attempted three times to land at Hunter AFB,

- Georgla, with a weapon aboard. Because of the condition of the
aircraft, its airspeed could not be reduced enough to insure a safe
landing. Therefore, the decislon was made to Jettison the weapon
rather than expose Hunter AFB to the possibility of a high explosive
detonation. A nuclear detonation was not possible since the nuclear
capsule was not aboard the aircraft. The weapon was jettisoned into
the water several miles from the mouth of the Savannah River
(Georgia) in Wassaw Sound off Tybee Beach. The precise weapon
Impact point Is unknown. The weapon was dropped from an aititude
of approximately 7,200 feet at an aircraft speed of 180-190 knots. No
detonation occurred. After jettison the B-47 landed safely. A three
square mile area was searched using a ship with divers and
underwater demolition team technicians using Galvanic drag and
hand-held sonar devices. The weapon was not found. The search
was terminated April 16, 1958. The weapon was considered to be
irretrievably lost.
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ris -52 | KC-

The B-52 departed Columbus Air Force Base, Mississippi at 2:30 p.m.
CST, October 15, 1959. This aircraft assumed the #2 position in a
flight of two. The KC-135 departed Columbus Air Force Base at 5:33
p.m. CST as the #2 tanker aircraft in a flight of two scheduled to refuel
the B-52's. Rendezvous for refueling was accomplished in the
vicinity of Hardinsberg, Kentucky at 32,000 feet. It was night, weather
was clear, and there was not turbulence. Shortly after the B-52
ejected, followed by the electronic warfare officer and the radar
navigator. The co-pilot, navigator, instructor navigator, and tail
gunner failed to leave the B-52. All four crewmembers in the KC-135
were fatally injured. The B-52's two unarmed nuclear weapons were
recovered intact. One had been partially bumed but this did not
result in the dispersion of any nuclear material or other
contamination.

~CONFIDENTIAL—
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wing resulted in two weapons separating from the aircraft during
aircraft breakup at 2,000 - 10,000 feet altitude. One bomb parachuta
jdeployed and the weapon received little impact damaga. The other
‘bomb fell free and broke apart upon impact. No explosion occurred.
Five of the eight crew members survived. A portion of one weapon,
containing uranium, could not be recovered despite excavation in th
waterlogged farmland to a depth of 50 feet. The Air Force
subsequently purchased an easement requiring permlsslon for e
anyone to dig tham | There is no detectabl radlation and no hazard
in the araa. \ : “
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A B-52D was enroute from Westover Air Force Base, Massachusetts
to its home base at Turner Air Force Base, Georgia. The crash
occurred approximately 17 miles SW of Cumberiand, Maryland. The
aircraft was carrying two weapons. Both weapons were in a tactical
ferry configuration (no mechanical or electrical connections had been
made to the aircraft and the safing switches were in the “SAFE”
position.) Prior to the crash, the pilot had requested a change of

altitude because of sever air turbulence aft 29,500 feet. The aircraft
was cleared to climb to 33,000 feet. During the climb, the aircraft
encountered violent alr turbulence and aircraft structural failure
subsequently occurred. Of the five aircrew members, only the pllot
and co-pliot survived. The gunner and navigator did not eject and
died upon aircraft impact. The crash site was an Isolated
mountainous and wooded area. The site had 14 inches of new snow
covering the aircraft wreckage which was scattered over an area of
approximately 100 yards square. The weather during the recovery
and cleanup operation Involved extreme cold and gusty winds. Both
weapons remained in the aircraft until it crashed and were reiatively
intact In the approximate center of the wreckage area.
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@  December5, 1964/1L.GM 308 (Minuteman ICBM) | Elisworth

The LGM 30B Minuteman | missile was on strategic alert at Launch
Facility (LF) L-02, Elisworth AFB, South Dakota. Two airmen were
dispatched to repair the inner zone (IZ) security system. In the midst
of thelr checkout of the IZ system, one retrorocket in the spacer
below the Reentry Vehicle (RV) fired, causing the RV to fall about 75
feet to the floor of the silo. When the RV struck the bottom of the silo,
the arming and fusing/altitude control subsystem containing the
batteries was torn loose, thus removing all sources of power from
the RV. The RV structure received considerable damage. All safety
devices operated properly in that they did not sense the proper
sequence of events to allow arming the warhead.

There was no detonation or radioactive contamination.

PageA20 ~ CONKIDENTIAL—




~CONFIDENTIAL—
RESTRICTED DATA

Accidents

, ,
AEB, Indiana '
SAC aircraft were taxiing during an exercise alert. As one B-58
reached a position directly behind the aircraft on the runway ahead of
it, the aircraft ahead brought advanced power. As a result of the
combination of the jet blast from the aircraft ahead, the icy runway
surface conditions, and the power applied to the aircraft while
attempting to turn onto the runway, control was lost and the aircraft
slid off the left hand side of the taxiway. The left main landing gear
passed over a flush mounted taxiway light fixture and the 10 feet
further along in its fravel, grazed the ieft edge of a concrete light
base. Ten feet further, the left main landing gear struck a concrete
electrical manhole box, and the alrcraft caught on fire. When the
aircraft came to rest, all three crew members aboard began
abandoning the aircraft. The alrcraft commander and defensive
systems operator egressed with only minor injuries. The navigator
ejected in his escape capsule, which impacted 548 feet from the
alrcraft. he did not survive. Portions of the five nuciear weapons on-

board burned; contamination was limited to the immediate area of the
crash and was subsequentiy removed.
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The B-52 and the KC-135 collided during a routine high aititude al
refueling operation. Both aircrafts crashed near Palomares, Spain.
Four of the eleven crew-members survived. The B-52 carried four
“nuclear weapons. one was recovered on the ground, and one was
_recovered from the sea, on April 7, after extensive search and
_recovery efforts. Two of the weapons’ high explos!ve materials
_exploded on impact with the ground, releasing some radioactive
‘materials. Approxlmatety.Mon tons of slightly cgntaminated soil and
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A B-52 from Plattsburgh AFB, New York, crashed and burned some
seven miles southwest of the runway at Thule AB, Greenland while
approaching the base to land. Six of the seven crewmembers
survived. The bomber carried four nuclear weapons, all of which
were destroyed by fire. Some radioactive contamination occurred in
the are of the crash, which was on the sea ice. Some 237,000 cubic
feet of contaminated ice, snow and water, with crash debris, were
removed to an approved storage site in the United States over the
course of a four-month operation. Although an unknown amount of
contamination was dispersed by the crash, environmental sampling
showed normal readings in the area after the cleanup was completed.
Representatives of the Danish government monitored the cleanup
operations.

TCONEIDENTIAL—
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DEPARTMENT OF DEFENSE/DEPARTMENT OF ENERGY

Narrative Summaries of Accidents
Involving U.S. Nuclear Weapons
1950-1996
(The last accident was in 1980)

This book contains unclassified summaries describing the circumstances of 32
accidents involving United State muclear weapons. This list of accidents was updated in
February 1998 to include the type of nuclear weapon involved in the accident which had

A summary of twenty-six of these accidents was first released by the U.S. Air
Force in 1977. A new list was prepared following the Titan IT explosion near Damascus,
Arkansas in September 1980. That list contained new summaries of the information in the
previously released list plus new information that had been declassified over the years or -
that resulted from additional research of records, both classified and unclassified. Some
information concerning several of the accidents is still classified. The final unclassified
summary of the 32 accidents was released in the late Spring of 1981 at a news conference
held at the start of a major nuclear weapon accident exercise. There have beea no
accidents added or deleted since that time

The Joint Chiefs of Staff Publication Number 6 (JCS-Pub.6), which specifically
defined a nuclear weapon accident (Broken Arrow), was used to evaluate the available
records and determine which reported accidents and incidents were accidents and not a
nuclear incident (Bent Spear) or minor nuclear occurrence (Dull Sword).

: A nuclear weapons accident is described as an unexpected event involving nuclear
weapons or components that result in any of the following categories:
1. Anunexpected or unsuthorized launching, firing, or use, by U.S. forces or supported
allied forces, of a nuclear-capable weapon system which could create the risk of an
outbreak of war.
Nuclear detonation.
Non-nuclear detonation or burning of a nuclear weapon, an unassembled nuclear
weapon. or a radioactive component.
Radioactive contamination.
Selmre,ﬂm,orlossofamdwwuponormdlomvemmpommmdmg
jettisoning.
Public hazard: actualornnplied

There has never been an occurrence of Category 1 or 2 despite the very severe
stresses imposed upon the weapons involved in these accidents. All “detonations™
reported in these accidents involved conventional high explosives (HE). Only two
accidents, those at Palomares, Spain and Thule, Greenland resulted in a widespread
dispersal of radioactive materials.

Most of the accidents listed occurred during logistic/ferry missions or airborne
alert flights by Strategic Air Command (SAC) aircrat. Airborne alert was ended in 1968
because of accidents, particularly those at Palomares, Spain and Thule, Greenland; the
hnueasingconofmaimﬁningaporﬁonofﬂwSACbontafommmmlymakbome
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alert; and the advent of a responsive and survivable intercontinental ballistic missile force
which relieved the manned bomber force of its more time-sensitive responsibilities.

The location of nuclear weapons in the custody of the Department of Defense is
classified. It is DoD policy to neither confirm nor deny the presence of nuclear weapons
at a specific location. In the case of an accident involving nuclear weapons, their presence
may or may not have been divulged at the time, depending on the possibility of public
damage or alarm. In some of the events listed here, the presence of nuclear weapons was
not confirmed at the time. Furthermore, due to other security considerations, the location
of accidents that occurred overseas are not identified, except for the accidents at
Palomares and Thule.

The weapons delivery systems involved in these accidents are no longer in the
active inventory, including the B-29, B-36, B-47, B-50, B-58, C-124, F-100, A4E and
P5M-2 aircraft, and Minuteman I and Titan II missiles. Only the B-52 remains active. The
nuclear weapon types involved in these accidents are no longer in the stockpile.

The accidents cutlined in this list involved operational weapons, nuclear materials,
aircraft and/or missiles under control of the U.S. Air Force, U.S. Navy or a Department of
Energy predecessor agency, the Atomic Energy Commission, The U.S. Army and Marine
Corpshaveneverexpmmwdaneventsemusenoughtowamntmdumonmttuslistot‘
nuclear weapons accidents. ,
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RESTRICTED DATA..
United States Accidents
Involving Nuclear Weapons
N e
1. 02/13/50 CA At sea —Pacific, off the Coast of British Columbia
2. 04/11/50 -~ CA  Manzano Base, New Mexico , :
3. 7/13/50 CA  Lebanon, Ohio
4, 8/5/50 CA Fairfield-Suisun AFB, California
5. 11/10/50 CA  Over water outside U.S.
6. 3/10/56 CA At sea - Mediterranean
7. 7/27/56 CA  SAC overseas base
8. 5/22/57 CA Kirtland AFB, New Mexico
9, 7/28/57 CA At sea — Atlantic
10. 10/11/57 CA  Homestead AFB, Florida
11. 1/31/58 CA  SAC overseas base
12.  2/5/58 ‘CA  Savannah River, Georgia
13.  3/11/58 CA  Florence, South Carolina
14. 11/4/58 SP  Dyess AFB, Texas
15. 11/26/58 SP  Chennault AFB, Louisiana
16. 1/18/59 CA PacificBase
17.  7/6/59 SP  Barksdale AFB, Louisiana
18.  9/25/59 CA  Off Whidbey Island, Washington
19. 10/15/59  SP  Hardinsburg, Kentucky
20. 6/7/60 SP  McGuire AFB, New Jersey
21. 1R24/61 SP  Goldsboro, North Carolina -
22.  3/14/61 'SP Yuba City, California
23. 11/13/63 CP  Medina Base, Texas
24. 1/13/64 SP'  Cumberiand, Maryland
25. 12/5/64 SP  Elisworth AFB, South Dakota
26. 12/8/64 SP  Bunker Hill (now Grissom) AFB, Indiana -
27. 1011/65 CP  Wright-Patterson AFB, Ohio
28.  12/5/65 SP At sea - Pacific
29. 1/17/66 SP  Palomares, Spain
30. 1/21/68 SP  Thule, Greenland
31. 5/2268 SP At sea - Atlantic
32. 9/19/80 SP Damascus, Arkansas

CA - Capsule; SP - Sealed Pit; CP - Components
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- RESTRICTED DATA-
.. NUCLEAR WEAPON ACCIDENT SUMMARY

NAME: #1 ~ B-36, Off the coast of British Columbis, Canada
DATE: February 13, 1950 |
ACCIDENT TYPE: Jettison Over Water

WEAPON TYPE: MK (with dummy capsule)

DESCRIPTION: A B-36 was enroute from Eielson AFB, Alaska to Carswell AFB,
Texas on a simulated combat profile mission. The aircraft was carrying a nuclear
weapon with a dummy capsule installed. After six hours of flight, the aircraft
developed serious mechanical problems making it necessary to shut down three of
the six engines. The aircraft was flying at 12,000 feet altitude. An engine fire and
icing conditions complicated the situation and the altitude could not be maintained.
The crew flew the aircraft out over the Pacific Ocean ofT Princess Royal Island, set
the weapon for a surface detonation and dropped it from an altitude of 8,000 feet.
The aircraft was then flown over Princess Royal Island where the crew bailed out
and were recovered. The aircraft wreckage was found over a year later on
Vancouver Island. ‘

.. A bright flash appeared when the weapon contacted the water, followed by a sound

, and shock wave caused by the detonation of the conventional high explosive. A

capsule, which is carried outside the weapon in a container called a “birdcage,”
contains nuclear material and must be inserted into 2 weapon prior to release in
order to obtain a nuclear yield. A dummy capsule is a training device containing no
nuclear material, which precludes a nuclear yield. '

DoD/DOE RESPONSE: Search for md rescue of the crew.

MEDIA COVERAGE: The loss of the aircraft was reported in American and Canadian
media, but there was no mention of the jettisoned weapon. A book by a Canadian author
published in 1996 mentioned the incident, which resulted in an inquiry from the Canadian
government. Details of the accident were provided to the Canadian government.

#iH
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NUCLEAR WEAPON ACCIDENT SUMMARY

- NAME: #2 - B-29, Manzano Base (now Kirtland AFB) New Mexico

DATE: April 11, 1950
ACCIDENT TYPE: Aircrafi Crash
WEAPON : MK (without capsule)

DESCRIPTION: A B-29 was flown from Walker AFB near Roswell, New Mexico as
part of an exercise to pick up a nuclear weapon at Kirtland AFB. The bomb, with a
dummy capsule in a separate container, was loaded aboard the sircraft, and it took
off on the main runway heading east. At 9:38 p.m., three minutes after takeoff, the
plane began a turn to the left and flew into Manzanito Peak, about 100 feet below
the summit, on what was then Manzano Base. The aircraft was carrying 6,000
galions of fuel which exploded upon contact, destroying the sircraft and nuclear
weapon, and killing all 13 aboard. The explosion could be seen from all areas of
Albuquerque, then a city of about 50,000 population. Small plecu of the aircraft
can still be seen on the mountain.

The crash and fuel explosion demolished the bomb case and some of the high
explosives in the case burned. Parts of the weapon were scattered over the
mountain. A capsule, which is carried outside the weapon in a container called a
“birdcage,” contains nuclear material and must be inserted into 2 weapon prior to
release in order to obtain a nuclear yield. A dummy capsule Is a training device
containing no nuclear material, which precludes a nuclear yield. In this case a
training capsule that contained no nuclear material was carried and was found still
in it’s birdcage outside of the aircraft. The dummy upsnle was not seriously

damaged.

DoD/DOE ACCIDENT RESPONSE: A military team responded to recover weapons
components. Since this was the first weapon accident that had occurred as a result of an
aircraft crash, there were no established procedures for response. The actions taken were
determined at the time and set a precedent for the response to firture weapons accidents —
some of the procedures are still in use today.

MEDIA COVERAGE: The explosion and burning aircraft could be seen from anywhere
in Albuquerque and the accident was reported in local media. The story did not include
reference to a nuclear weapon.

o
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #4 - B-29, Fairfield-Suisun AFB, (now Travis AFB) California
DATE: August §, 1950
ACCIDENT TYPE: Aircraft Crash
WEAPON TYPE: MK (without capsule)

DESCRIPTION: A B-29 carrying a nuclear weapon with the capsule in 2 separate
carrying case, took off from Fairfield-Suisun AFB, California. Just after lift off, the
aireraft experienced two runaway propellers and Ianding gear retraction difficulties,
and attempted to return to the field. The crash occurred a little more than a mile
from the end of the runway — about 100 yards from a base trailer park.

Following the crash, the trailer park was evacuated. Within 10 to 20 minutes the
wreckage started to burn. The aircraft, carrying 8,000 gallons of fuel, was engulfed
by fire that eventually detonated the high explosives in the nuclear weapon. The
resulting crater was reported to be six feet deep and 20 yards across. Nineteen
people were killed, induding Brigadier General Robert F. Travis for whom the base
was later named, and 60 persons were injured by the explosion. Several trailers
were flattened and seven fire trucks were destroyed. Ten members of the 20 man
crew survived the crash.

A capsule, which is carried outside the weapon in a cont.ainef called a “birdcage,”
contains nuclear material and must be inserted into a weapon pnor to release in
order to obtain a nuclear yield. ,

DoD/DOE ACCIDENT RESPONSE:; Air Force teams conducted the search for weapons
components.

MEDIA COVERAGE: The media coverage was fairly extensive due to the death of Gen.
Travis. The Air Force released information that the aircraft had been carrying
conventional 500 pound bombs. .
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; WEAP N TYPE Three MK wenpons (without upsulu)

DESCRIPTION: A B47 with no weapons aboard was on & routine training mission

~ making a touch and go landing when the aircraft suddenly went out of control and
~slid off the runway, crashing into a storage igloo containing several nuclear
weapons. The bombs did not burn or detonate. There were no contammatmn or
cleanup problems. The damaged weapons and mmponenu were returned to the

" Atomic Energy Commission. The weapons involved were in storage configuration :‘5;;» ,;
~ and there were no capsules in the building. A capsule, which is carried outside the .

- 'weapon in a container called a “birdcage,” contains nuclear material and must be
»inserted mtoawupon pﬁortordmeinordcrtoobuinanuclwyield. ;

’oprépafedmagedwaponsforsiﬁpdwmtotheAtomEnersy
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #8 - B-36, Kirtland AFB, New Mexico
DATE: May 22, 1957
ACCIDENT TYPE: Accidental Weapon Release
WEAPON TYPE: MK (without capsule)

DESCRIPTION: A B-36 was ferrying a nuclear weapon from Biggs AFB, Texas to
Kirtland AFB, New Mexico. While approaching Kirtland at an altitude of 1,700
feet, the weapon inadvertently released from the bomb bay, taking the bomb bay
doors with it. The release mechanism locking pin was being removed at the time of
release. (It was standard procedure at that time to remove the locking pin during
takeoff and landing to allow for emergency jettison of the weapon if necessary.) A
capsule was also on board the aircraft, but was in a separate location and was not
involved in the incident. A capsule, which is carried outside the weapon in a
container called a “birdcage,” contains nuclear material and must be inserted into a
weapon prior to release in order to obtain a nuclear yield.

Weapon parachutes were deployed but apparently did not fully retard the fall
because of the low altitude. The impact point was approximately 4.5 miles south of
the Kirtland control tower and 0.3 miles west of the Sandia Base reservation, The
high explosives in the weapon detonated, destroying the weapon and making a
crater approximately 25 feet in diameter and 12 feet deep. Fragments and debris
were scattered as far as one mile from the impact point.

DoDVDOE ACCIDENT RESPONSE: Recovery and cleanup operations were conducted
by Field Command, Armed Forces Special Weapon Project. A radiological survey of the
area disclosed no radioactivity beyond the lip of the crater at which point the level was 0.5
milliroentgens. There were no health or safety problems with the recovery. Recovered
weapons debris was returned to the Atomic Energy Commission .

MEDIA COVERAGE: The accident identifying the dropping of the inert weapon was
reported in local news media. A sumber of stories have been printed in various
publications over the years, the last in the Albuquerque Journal in the late 80s. A number
of other publications picked up on the story about "The Bomb that Almost Got
Albuquerque!” '

e
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #9 - C-124, Atlantic Ocean
DATE: July 28, 1957
ACCIDENT TYPE: Jettisoned Over Water
WEAPON TYPE: Two MK (without capsules)

DESCRIPTION: A C-124 was enroute from Dover AFB, Delaware, carrying three
nuclear weapons and one capsule in 2 separate carrying case, when a loss of power
from the number one and two engines was experienced. Maximum power was
applied to the remaining two engines, but level flight could not be maintained. A
decision was made to jettison two weapons over the ocean to save the aircraft and
crew. The first weapon was jettisoned at 4,500 feet altitude; the second at 2,500
feet altitude. No detonation occurred from either weapon, and both are presumed
to have been damaged by impact with the ocean surface and to have submerged
almost immediately, The C-124 safely landed at an airfield near Atlantic City, New
Jersey with the third weapon and capsule aboard. A search for the jettisoned
weapons was conducted, but no debris was found.

Capsules were not installed in the weapons. A capsule, which is carried outside the
weapon in a container called 2 “birdcage,” contains nuclear material and must be
inserted into a weapon prior to release in order to obtain a nuglur yield.

DoD/DOE ACCIDENT RESPONSE: The Air Force and Navy conducted a search of the
area where the weapons were jettisoned.

MEDIA COVERAGE: The incident was reported without mention of the jettisoned
weapons.

i
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NUCLEAR WEAPON ACCIDENT SUMMARY -

NAME: #10 - B-47, Homestead AFB, Florida
DATE: October 11,1957

ACCIDENT TYPE: Aircraft Crash
WEAPON TYPE: MK (without capsule)

DESCRIPTION: A B-47 departed Homestead AFB, Florida a little after midnight
on a deployment mission. Shortly after liftoff, one of the aircraft's outrigger tires
exploded causing the aircraft to crash in an uninhabited area approximately 3,000
feet from the end of the runway. The aircraft was carrying one weapon in ferry

S configuration in the bomb bay and one capsule in a carrying case in the crew
B compartment. A capsule, which is carried outside the weapon in a container called a
~ “birdcage,” contains the nuclear material and must be inserted into 2 weapon prior
B to release in order to obtain a nuclear yield.

The weapon was enveloped in fire which burned and smoldered for approximately

b four hours after which time it was cooled with water. Two low-order explosions
occurred during the burning. The nuclear capsule and carrying case were recovered

~ intact and only slightly damaged by heat. All major weapons components were
damaged, but were identified and accounted for. . ,

DoD/DOE ACCIDENT RESPONSE: DoD recovered the damaged components which
were shipped to a DOE facility for examination. g

MEDIA COVERAGE: Local and regional coverage of the accident included the fact that
a nuclear weapon was involved.
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mjcwm WEAPON ACCIDENT SUMMARY
NAME: #11 — B-47, Base overseas.
DATE: January 31, 1958
ACCIDENT TYPE: Ground Accident
WEAPON TYPE: MK (Sealed Pit)

DESCRIPTION: A B-47 carrying one nuclear weapon in strike configuration was
making a simulated take-off during an exercise alert. When the aircraft reached
approximately 30 knots on the take-off run, the left rear wheel casing failed. The
tail struck the runway and a fuel tank raptured. The aircraft caught fire and
burned for seven hours. Firemen fought the fire for the allotted ten minutes and
then evacuated the area. The high explosive in the weapon did not detonate, but
there was some contamination in the immediate area of the burned aircraft. After
the wreckage and the asphalt beneath it were removed and the runway washed
down, no additional contamination was detected. One fire truck and one fireman's
clothing showed slight alpha contamination until washed. Following the accident,
B-47 flights were temporarily suspended until their wheels were checked for defects.

DoD/DOE ACCIDENT RESPONSE: DOE/LANL team went to base to help DoD with
recovery. Approximately two tons of contaminated slag had to be removed. The
DOEILANLteamhelpedwnhthereeovexyandpachgmgofﬂwbmnedweaponand
components, which was shipped to DoD and AEC facilities.

MEDIA COVERAGE: Although the loss of the an'cmﬁwasmportedattheume.no
mention was made of the nuclear weapon.
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. NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #12 - B-47, Savannah, Georgia '
DATE: February §, 1958
ACCIDENT TYPE: Jettisoned Over Water (following mid-air collision)
WEAPON TYPE: MK (without capsule)

DESCRIPTION: A B-47, carrying a nuclear weapon without a capsule, was on a
simulated combat mission that originated at Homestead AFB, Florids. In flight
near Savannah, Georgia, the B-47 had a mid-sir collision at 3:30 a.m. with an F-86
fighter. Following the collision, the B-47 attempted three times to land at Hunter
AFB, Georgia. Because of the damage to the aircraft, its speed could not be reduced
enough to insure a safe landing. A decision was made to jettison the nuclear
weapon rather than to expose Hunter AFB to the possibility of an high explosive
detonation and resuiting contamination. The weapon was jettisoned into the sea
several miles from the mouth of the Savannah River in Wassaw Sound off Tybee
Beach. The precise impact area is unknown. The weapon was dropped from an
altitude of 7,000 feet at a speed of 180 to 190 knots. After jettisoning the weapon,
the B-47 landed safely. ‘ v

A nuclear detonation was not possible because a capsule was not aboard the
aircraft. A capsule, which is carried outside the weapon in a container called &
“birdcage,” contains nuclear material and must be inserted into a weapon prior to
release in order to obtain a nuclear yield.

DoD/DOE ACCIDENT RESPONSE: A three square-mile area was searched using a ship
with divers and underwater demolition team technicians using galvanic drag and hand-held
sonar devices. The nuclear weapon was not found -

MEDIA COVERAGE: Extensive coverage at the time, particularly about the search for
the weapon. ’

i
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #13 - B-47, Florence, South Carcolina

DATE: March 11, 1958

' ACCIDENT TYPE: Accidentally Released Over Land

WEAPON TYPE: MK (without capsule)

DESCRIPTION: A B47E departed Hunter AFB, Georgia as the number three
aireraft in a flight of four earoute to an overseas base. After leveling off at 15,000 feet, a
waming light on the instrument panel indicated that the electrical bomb-locking system
was malfunctioning. A nuclear weapon without capsule was in the bomb bay. The
capsule, in a birdcage, was in another section of the aircraft.

The navigator left his seat, moved through the crawiway, and entered the floodlighted
bomb-bay where the weapon hung from & single shackde. He then attempted to slide a
Iarge steel pin through the shackie to hold the weapon in case the electrical lock released
its load. While attempting to insert the pin, the weapon began to wobble and then
unhooked, dropped through the fragile bomb-bay doors, which flapped open, and out of
the B-47. The navigator managed to hang on while the wind whistled through the
empty bay. The pilot heard a rumble and the copilot noticed a shock wave radiating
from the ground. The pilot closed the bomb bay-doors and reported to the flight leader
that he was aborting the mission and reported the reason for return to his home base.

Another B47 circled the ares, taking photographs and logging details. They were able
to see ambulances moving toward the small community of Mars Bluff, South Carolina,
abomunmﬂumtofmmee,SouthCarplim,jmtoﬂU.s.mghwaysoL

A capsule, which is carried outside the weapon in a container called a “birdcage,”
contains nuclear material and must be inserted into a weapon prior to release in
order to obtain a nnclear yield. ‘

The unarmed bomb fell into the garden of a rafiroad conductor, about 50 yards from his
garage where he was at the time and 100 yards from his house where his wife was
working, His three children and one niece were playing in the yard between the two
buildings. The high explosives in the bomb exploded with the force of 2 2,000 ib.
conventional bomb. The house collapsed around the wife as did the garage about the
man. The children were hit by flying debris, none seriously. Six houses and the Mount
Mizpah Baptist Church were damaged, and the conductor had more than & dozen hens
killed. Children in the area soon spotted jagged chunks of shiny metal and began to
carry them away until Air Force police moved in. Most of the debris was retrieved.
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #14 - B-¢7, Dyess AFB, Texas

DATE: November 4, 1958

ACCIDENT TYPE: Aircraft Crash

WEAPON TYPE: MK (Sealed Pif)

DESCRIPTION: A B-47 aircraft carrying a nuclear weapon crashed in a wheat field
southwest of Dyess AFB near Abilene, Texas. The plane, carrying a crew of three
and a passenger, was on a training mission, During takeofT 2 defective Jet Assisted
Takeoff (JATO) bottle ignited the aft section of the fuselage while the plane was still
on the runway. Since the plane was committed to flight, the pilot put it into & steep
climb. Atapproximately 1,500 feet altitude the pilot, copilot and bombardier-
navigator ejected and parachuted to safety. The passenger remained in the aircraft
and was killed.

The B-47 subsequently rolled over on one side and dove into the ground at a steep
angle on approximately & southern bearing, The plane was heavily loaded with fael
and exploded on impact. Apparently the high explosives contained in the nuclear
weapon exploded and dispersed the fuel, causing it to burn out quite rapidly since
there were no reports of large fires at the accident scene,

Military personnel arrived at the crash site soon after the accident, dispersed
civilian spectators and secured the area. A recovery team was seat from the base
Air Depot Squadron which immediately started a search for weapons components.

The crash occurred in a wheat field in a thinly populated area. In general, the
terrain was fiat with a small ravine located about 1,000 feet to the north of the
impact site. In the downwind area, the land was flat and cultivated for a distance of
more than 8,000 feet, with no dwellings lying in the cloud path for at least 10,000
feet.

The impact crater was 35 feet in diameter and 6 feet deep, with a lip approximately
1-1/2 feet high extending three quarters of the way around the crater. There was
little or no lip on the north side. The soil in the area was seared only to the south. It
was evident that there had not been s prolonged general fire because the low-lying
growing wheat was scorched and not charred. Aircraft debris was widely scattered
and in small pieces —~ much of it lay towards the south. The site was 4-1/2 miles
southwest of Dyess AFB, approximately one mile southwest of the intersection of
U.S. Highway 277 and Farm Road 707, . .

“CONEIDENTIAL—
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The cloud from the explosion, estimated to be 400 to 1,500 feet high, moved away
from the site in a north-northeast direction. Aircraft and weapon debris was found
as far away as 800 feet from the point of impact. Nine hours after the crash there
was an underground fire in the bottom of the impact crater as evidenced by heat,
fumes and periodic rumblings from cracks at the bottom of the crater, occurring at
one to three minute intervals. This fire delayed the recovery of weapons
components, but all were ultimately accounted for.

DoD/DOE ACCIDENT RESPONSE: The Air Depot Squadron gathered about 500
pounds of weapon case fragments and other parts, removing the material to a staging area
on the base. The area was monitored for radioactive contamination and alpha activity was
found in the immediate vicinity of the crash. The radioactive debris measured from less
than 100 up to 200,000 counts per minute alpha. Radioactivity in soil samples taken in the
vicinity of the crash measured from zero to as high as 400 counts per minute. Despite the
fact that the impact explosion caused the debris to be dispersed over a large area, there
was no major contamination problem.

To assist DoD with response to the accident, the Atomic Energy Commission sent a team
of two scientists from Los Alamos Scientific Laboratory and - Sandia National
Laboratories, who assisted in monitoring, locating and identifying weapon components.
They arrived at Dyess AFB on November 4. Some parts of the weapon had not been
‘located, and the Los Alamos representative recommended digging in the crater, where the
parts were ultimately found. The scientists assisted Air Force personnel in packaging the
weapons debris and preparing it for shipment to AEC facilities at Oak Ridge, Tennessee
and Los Alamos, New Mexico. ‘

MEDIA COVERAGE: Extensive. The accident was mentioned in an article in the
Saturday Evening Post article on nuclear weapons safety.
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ground alert configuration with an external load of one nuclear weapon without capsule.
~ The bomb was located on the left intermediate station, and three fuel tanks were on both

inboard stations and the right intermediate station, When the starterbuttonwas
depressed during a practice alert, the three fuel tanks were jettisoned. One fael tank -
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internal components to be damaged. Fire fighters at the scene were able to extinguish -
 the fire with foam in approximately seven minutes. A capsule, which is carried outside -
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NUCLEARWEA?ON ACCIDENT SUMMARY

NAME: #17 - C-124, Barksdale AFB, Louisiana

DATE: July 6, 1959

ACCIDENT TYPE: Aircraft Crash

WEAPON TYPE: Three MK (Sealed Pit)

DESCRIPTION: A U.S. Air Force C-124 Globemaster transport carrying three

- nuclear weapons crashed and burned on take off from Barksdale AFB, Louisiana.

The accident site was in Bossier Parish in a privately owned cotton field,
approximately 3,500 feet south of the end of the runway. Engines 3 and 4 quit as
the plane lifted off the runway; the plane rose about 50 feet and the pilot veered into
a cotton field to avoid hitting a construction crew working at the end of the runway.
The seven aircraft crew members escaped serious injury and safely exited the
aircraft. _

The fire, which gutted all but the tail assembly of the C-124, was exti
fire fighting units from the base, through the use of foam,

Deleted ]l))gl)‘:
[There was no detonation of the

conventional high explosives in the weapons.

DoD/DOE ACCIDENT RESPONSE: The Nuclear Monitoring Team from Barksdale
AFB arrived at the crash site and completed a survey of the site as soon as the fire was
extinguished and reported no detectable contamination.

An Accident Response Team from SAC Headquarters in Offutt AFB, Nebraska arrived
and took numerous samples of soil, vegetation and air, including air samples from the
smoke from the second fire. ThmesamplawereprocmeduponretumtoSAC
Hudqtmmandnodetectahlecontmmﬂmwasfmmd.

The Austin, Texas office of the U.S. Public Health Service (PHS) was notified of the
accident on July 6, and sent a representative to the scene on the first available airline flight.
He was met at the Shreveport, Louisiana airport by a staff member of the Cadde-
Shreveport Health Unit who took him to the Barksdale AFB Health Unit.

The Medical Services Engineer from Barksdale, AFB and Executive officer to the Second
Air Force Surgeon escorted the PHS representative to the crash site where they were
joined by the Medical Service Engineer for the Second Air Force Headquarters, also
located at Barksdale, AFB. The group conducted an Alpha meter survey of the area up to
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withhsixfeaofthesw«dydamgedwapon,whchshowedmmdmofudiomﬁve
contamination. They could proceed no closer until the wreckage cooled.

The following moming, the PHS representative and the Base Surgeon joined the Base
Radiological Monitoring Team and again surveyed the area. A team member found one
spot on the damaged weapon case that read 750 counts per minute Alpha. A count of
greater than 100,000 counts per minute on an area of about 12 square inches was found
on the ground under the weapon. A number of soil and vegetation samples were collected
_ from the vicinity of the crash, as were bioassay samples from all personnel who were in the
area. Alleounungrmltsofthmsamplaweremgauve

' AIsocontactedwastheLomanaStateHedthOﬁcer whowasadvmdofa]lremlts It
was agreed that even though negative results were expected, it would be advisable to take
independent soil, water and vegetation samples in the Shady Grove residential area, the
nearest population concentration to the crash site, which had been evacuated as a
precaution immediately after the accident. The Director of the Bossier Parish Health Unit,
a sanitarian on his staff, and the PHS representative collected six soil samples and four
vegetation samples. No sources of open water were found in the area. These samples

' wuesemmthekobenA.TaﬁSmwangmeeﬁngCemerforamlyasandshowedno
contamination.

The Director of the Shreveport Civil Defense Office visited the crash site on July 6,
accompanied by a Sandia Corporation employee who served as his radiological advisor.
The Civil Defense official later contacted base officials expressing concern about some
contaminated material which they found on a road leading from the site. The small
amount of debris appeared to be aircraft wreckage and burned material or ash. The
maximum reading from the material was 160 counts per minute Alpha. The debris was in
an area controlled by the Air Force and was removed.

An AEC team consisting of two Los Alamos Scientific Laboratory scientists, a Sandia
Laboratory scientist and a representative of the Atomic Energy Commission was
dispatched from Albuquerque, New Mexico on July 7. The AEC team assisted the Air
Force response staff in the collection and packaging of the weapons and weapon debris.
The debris material, weighing in excess of 32,000 pounds, was shipped to Medina Base,
Texas. ThedebmwasevenmauysemtoAECﬁcﬂiﬁesaOathdge.TennesseemdLos
Alamos, New Mexico.

MEDIA COVERAGE: Theaccidentwuwellreportedatthetime. A major controversy
developed between local civil defense authorities and the Air Force regarding the fact that
civil authorities found it difficult to obtain information from the military regarding the
possible spread of radioactive contamination from the buming weapon. Versions of the
story have been published several times. ‘
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #19 - B-52, Wum, Kentucky
DATE: October 15, 1959

ACCIDENT TYPE: Mid Air Collision

"WEAPON TYPE: Two MK (Sealed Pit)

DESCRIPTION: Two Air Force B-52s left Columbus AFB, Mississippi on a Strategic

- Air Command (SAC) airborne alert operation. Later, two KC-135 acrial tankers were

launched from Columbus AFB to refuel the B-S2 aircraft. While flying at 27,000 feet,
the number two B-52 in the formation, which had a crew of eight and carried two
nuclear weapons, lined up with the number two KC-135 to commence refueling near the
city of Hardinsburg, Kentucky about 65 miles south-east of Louisville, The tanker
carried a crew of four.

The two aircraft collided, resulting in a mid-air explasion that was visible for over 100
miles. The KC-135 broke into two pieces that crashed to the earth nearly a mile apart.
The B-52 crashed about three miles from the KC-135 crash site on the side of a small hill
in a heavily wooded area in a near normal flight attitude. The tail section broke off and
was the largest section to remain intact. The wreckage burned all evening and
smoldered into the next morning, burning the trees for about 100 yards surrounding the
crash site. All four crewmen on the KC-135 perished. Only four of the B-52 crewmen
were able to escape the aircraft by parachute

The weapons were found to have survived the crash in good condition. The weapons
cases were cracked, but the high explosives had not burned or detonated, although it
was badly shattered. The weapons were recovered without incident.

DoD/DOE ACCIDENT RESPONSE: The DoD Joint Nuclear Accident Coordinating Center
(INACC) was notified and the Atamic Energy Commission (AEC) was notified when
assistance and advice was requested. A Kirtland AFB, New Mexico Nuclear Safety Team,
headed by the Director of the Nuclear Safety Research Division, a section of the Inspector
General's Office, including a Sandia Laboratory Technical Observer and an AEC
Administrative Observer, departed Albuquerque in a military C-47. They arrived at Goodman
Army Air Field, near Fort Knox and were immediately flown to the accident site by helicopter.

The weapons were found to have survived the crash in remarkably good condition, there

having been little burning at their location in the accident. The weapons were cracked, but the
high explosive (HE) had not bumned or detonated, although it was badly shattered. They were
lying horizontally in train, partially buried in the moist and spongy clay soil. When the Kirtland
AFB Team arrived, the weapons were covered with blankets and the Military Police guarding

—EONFIDENTIAL—
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. NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #20- BOMARK Missile, McGuire AFB, New Jersey
DATE: June 7, 1960

ACCIDENT TYPE: Missile Accident

WEAPON TYPE: W Warhead (Sealed Pit)

DESCRIPTION: An explosion and fire occurred in a missile launch facility which
contained 8 BOMARC with a nuclear weapon at the 46th Air Defense Missile Squadron
Base, about eight miles east of the main McGuire AFB and about twenty miles south- -
cast of Trenton, New Jersey.

| The high explosive in the nuclear weapon bumed but did not explode. The fire was out
| in about 45 minutes. Flames were reported to have reached a height of seventy five feet
| with a smoke cloud reaching as high as four hundred fect. At the time of the explosion,
| the wind at McGuire AFB was reported as north-northeast at three knots. The initial
radiation survey report indicated radioactivity readings of 400 to 500 REM per hour
(/h). It was later determined that the report should have read counts per minute (¢/m),

~ not r/h.
The weapon was recovered, along with contaminated debris. A small area near the site
was contaminated with plutonium, and was either plowed under or covered with paving
material. ' '

DoD/DOE ACCIDENT RESPONSE: Fire fighters from nearby Ft. Dix, New Jersey
responded and fought the fire with hoses until an evacuation alarm was sounded. They then
left the area and allowed the fire to burn undisturbed and unattended until the fuel and high
explosives (HE) were consumed. A report was received that the State Police had been initially
notified that 2 muclear weapon had exploded, causing some immediate alarm. This was soon
corrected.

An Army Explosive Ordnance Disposal (EOD) Team from nearby Ft. Dix was on the scene in

, approximately 30 minutes and remained until relieved by Air Force EOD teams from Stony
Brook AFB, New York and Wright-Patterson AFB, Ohio hours later. Render Safe
Procedures were not performed because of the damaged condition of the weapon.

The Albuquerque Operations Office (ALO) notified the Los Alamos Scientific Laboratory
(LASL) and two LASL representatives, weapons and  criticality specislists, joined an ALO
representative in Albuquerque. They joined a Field Command/Defense Atomic Support
Agency (FC/DASA) team and arrived at McGuire AFB on a C-47. The Sandia Laboratories

.. (.SL)wasdsomﬁﬁedoftheaeddmtmmeﬂhandMawupmspedaﬁstbyeommerdd
afr. _ ‘ . . :
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assess the situation. They were accompanied by photographers. Photos of the debris and
facility were available by the time the AEC/DASA team anrived at McGuire. The photographs
were reviewed and the situation explained prior to the team’s departure for the accident scene.
They were informed that water from the fire fighting efforts had flowed out past the nose of the
missile, under the door, down a macadam roadway and into a gravel field at the end of the
pavement, a distance of about one hundred feet from the structure. Alpha contamination of 2
million ¢/m were detected in the vicinity of the warhead on the shelter floor with levels of 200
¢/m to 500 c/m elsewhere except where the water had flowed. Soil sample readings of 17,000
c/m/meter squared were later obtained where the water flowed out of the shelter. The fact that
oontammhondﬂmtspmdﬁnmthemnediatemwashtucaﬁxmdbyﬂleus Public
Health Service.

IbAECandLASLpasomdmedﬂnwdduuﬁmmtbiniﬁalemybyﬂnEOD.ﬁm
fighters and photographers. They found that the weapon had been destroyed and the high level
of contamination was restricted to an area about the size of a desk top. The bulk of the fire
occurred about twenty feet away from the weapon. The roof above the fisel tanks had
disappeared, walls were blackened, the roof above the warhead had sagged downward and
gravel from the roof had fallen in on the debris. The warhead debris was packaged in a metal
can, bagged, placed in another metal can, and shipped to Oak Ridge National Laboratory.
Other components were sent to LASL. Contamination in the area of the water flow was
painted over or plowed under and covered with concrete.

An investigation revealed that the cause of the fire and explosion was the rupture of the helium
pressure system used to propel fuel into missile motors during start-up. It was believed that the
explosion occurred only after the fuel fire was almost over.

MEDIA COVERAGE: There were a number of local and national stories, several of
which questioned the safety of nuclear weapons. The incident was also included in a

Saturday Evening Past atticle on weapons safety.
i
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #21 - B-52, Goldsboro, North Carclina
DATE: January 24, 1961
ACCIDENT TYPE: Aircraft Crash
WEAPON TYPE: Two B (Sealed Pit)

DESCRIPTION: Shortly before midnight a B-52G bomber from Seymour-Johnson
AFB, North Carolina with two nuclear weapons aboard was flying a airborne alert
mission over the continental Atlantic seaboard area. It rendezvoused with an sirborne
tanker and started taking on fud in the early hours of the morning. Before the refueling
was completed the commander of the tanker advised the pilot of the bomber that there
was & fuel leak in a wing tank of the bomber and that he was stopping the refueling.
‘When Semour-Johnson AFB was notified of the situation, the bomber was ordered to
circle over the Atantic until a major portion of the fuel was gone. The leak soon
enlarged and the aircraft started to rapidly lose fuel. Permission was then received to
return to Seymour-Johnson AFB. The captain dropped to 10,000 fect and reduced
speed. At that point the bomber gyrated into a spin and the pilot started losing control
of the aireraft. At 9,000 feet, the pilot ordered the plane evacuated. Five of the eight
man crew survived, o ;

The plane broke up in the air and observers on the ground reported two brilliant red

flashes, presumably from fuel explosions. Thetwonndurwuponuepanteﬂtrmthe‘ :

aircraft in the air. The B-52 hit the ground near Faro, North Carolina, twelve miles
northeast of the Seymour-Johnson AFB. The debris scattered over two square miles of
a cotton and tobacco agricultural area.

The aircraft fuselage broke between the two bomb bays. One weapon came free and the
parachute deployed normally. That unit landed upright with it's parachute caught in a
tree and it's nose buried six inches in the sandy clay soil, suffering only minor damage.
The second unit broke free with a portion of the bomb rack still attached. This caused it
to tumble and free fall without the parachute deploying. It Ianded about 3,000 feet from
the major portion of the debris. Although high explosives in the weapon did not

detonate, the impact caused it to breakup and create a crater eight feet wide and six feet -

deep. An attempt was made to recover weapons components from the pit, but recovery
was not possible because of the high water table which prohibited digging. The site was
sealed and signs posted to prohibit digging or drilling.

DoD/DOE ACCIDENT RESPONSE: The Albuquerque Operations Office (ALO) of the
Atomic Energy Commission (AEC) was notified the morning of January 24 that a bomber had
crashed, and later confirmation was given that it was a B-52, two nuclear weapons had been
aboard and the location was near Goldsboro, North Carolina. Representatives from ALO,

TCONFIDENTIAT,
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Sandia Laboratories (SL) and Los Alamos Scientific Laboratories (LASL) assembled at
Kirtland AFB, New Mexico and joined representatives from the Department of Defense
Nuclear Safety Research Directorate. They departed Kirtland AFB on a C-47 cargo plane and
Flew to Seymour-Johnson AFB. ‘

Afer a briefing on the situation the next morning, the AEC Team went to the accident site. At
this time, the second weapon and its crater had not been located. While touring the area, the
LASL and the SL representatives discovered a fragment they identified as a part of a weapon
case. Although it was later determined that it was from the first weapon which had only been
slightly damaged, this led to the discovery of the second weapon and it's associated crater. To
add to the problem, the weather was freezing cold and the area was extremely muddy. The
DoD teams started excavating the crater. Digging was complicated by the fact that there was a
high water table in that area and water kept filling the crater. Pumps were employed while the
sides of the crater were reinforced with plywood. On February 16, 8 major portion of the
weapon was found at the 20 foot level. Due to the high water table and the inability of the
pumps to keep the water out, it was decided to terminate evacuation at the 42 foot level. Not
all components were recovered but those not found were determined not to be a major hazard.
After the aircraft debris was removed, the crater was refilled with dirt, the impact area was
purchased, a concrete slab poured over the area, and the area fenced. Notices were posted
prohibiting digging.

MEDIA COVERAGE: Extensive at the time and for many years since the accident.
Publications after the accident claimed that Goldsboro narrowly missed being removed from
the map by a nuclear detonation because all but one of the safety devices in the slightly damage
weapon failed. ’
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #22 - B-52, Yuba City, California
DATE: March 14, 1961
ACCIDENT TYPE: Aircraft Crash
WEAPON TYPE: Two B (Sealed Pit)

DESCRIPTION: A B-52F out of Mather AFB, California carrying two nuclear
weapons was returning from an alert mission when trouble with the cabin pressurization
‘and temperature forced a descent to 10,000 feet. Increased fuel consumption caused fuel
exhaustion before a rendezvous could be made with a tanker aircraft, and the engines
quit. The aircraft commander ordered the crew to bail out, but stayed with the aircraft
down to 4000 feet to steer the plane away from a populated area before he too bailed
ont.

The plane continued in a stable descent and struck the ground in a near level flight
attitude. One wing struck the ground first and the plane skidded about one-half mile
before the main sections of the aircraft came to rest in a barley field, 15 miles west and
two miles south of Yuba City, California. The aircraft's speed at the time of the crash
was estimated to be between 200 and 250 miles per hour. The sireraft was demolished,
but there was little evidence of burning, The aircraft carried a crew of eight and all
survived.

The two weapons separated from the sircraft at impact and were both severely
damaged. One weapon remained intact, but the high explosive (HE) was crumbled.
The second weapon broke apart; theHEmauﬂu'ednndeomponentsmdmaged.
There was no contamination.

DoD/DOE ACCIDENT RESPONSE: Explosive Ordnance Disposal (EOD) teams from
Beale and McClelland Air Force Bases in California responded and located some of the
components which were moved to a storage location away from the wreckage. They also
collected the damaged HE. An Atomic Energy Commission (AEC) representative from Travis
AFB, California also responded to the accident site and assisted in the initial evaluation of the
e

The Albuquerque Operations Office (ALO) of the AEC was notified. A Sandia Laboratory
(SL) representative and an ALO representative joined Air Force personne! from the
Directorate of Nuclear Safety and the Air Force Special Weapons Command (AFSWC) and
departed Albuquerque in a C-47 which flew the team to Mather AFB, California. The Kirtland
group met with Air Force personnel and the AEC representative in Marysville, California near
the scene of the crash, for an initial briefing. That evening, the AEC Team was joined by two
representatives from Los Alamos Scientific Laboratories (LASL) who had traveled
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #23 - Medina Base, 'l'em
DATE: November 13, 1963

ACCIDENT TYPE: Ground Accident

Deleted

ok mmﬁiﬂymm(ﬁe:ﬂu.medtheoﬁmm\vm
andallnn fmmthtlouﬂonandnonghtpmtecﬂonincnlvem In less than a minute,
2 high order explosion occurred that destroyed Igloo 572, The three workers were
rapidly picked up and taken to the base medical facility for examination. They did not
experience serious injury.

The explosion caused a large cdoud that could be seen for miles. The shock wave caused
by the explosion caused tens of thousands of dollars worth of damage to public property
which was paid for by the AEC, Damage to Medina Base involved only the igloo,
handling equipment and some windows.

DoD/DOE ACCIDENT RESPONSE: An AEC Radiological Team equipped with hand held
Alpha and Beta-Gamma Survey Instruments went to the explosion site. A survey of the area
revealed that there were no radiation readings above normal background for the area. An Air
Force helicopter was used to check downwind of the area and no measurements were found

above normal background. An Air Force T-33 was flown through the downwind area and up
toahc:ghtoflOOOOfeet. ‘Upon landing, swipes of the aircraft surface again revealed

above normal background.
Deleted -
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T_'gtateﬂea!thnepanﬁ%"ﬁpm above results and their offite findings were less
than those prescribed in Part lOCodeOfFede:alRegﬂanomSewonZO(IOCFRZO)-
*Standards For Protection Against Radiation”. Soil and vegetable samples taken throughout
the area showed minute levels of Uranium that were considered insignificant from both a
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radiological and a toxic standpoint. Although not needed, numerous offers of radiological
assistance were received from local, state and federal agencies. Later, visits to the area were
madebyrepmamtivwofsevml of these agencies.

The Manager, Albuquerque Operations Office (ALO) of the AEC, appointed an investigating

DOE
b(3)

committee that was convened on November 14 at Medina Base.

Deleted

MEDIA COVERAGE: There was extensive news coverage of the accident. A news
release was made within twenty minutes informing the public of the nature of the explosion and
. that it was not a threat to their safety. A cloud of dirt and debris was visible for miles and the
shock wave had damaged structures in and around the Base and all the way into San Antonio;
mostly glass damage. Many claims were made to the AEC to compensate for the damage. It
is also interesting to note that an individual flying a single-engine private aircraft in the area
tookpxmoftheecplomoncloudwh:chwerehtumadeavailabletotheAECandarea
news media.

An editorial inﬂw_S;m_A_qt_m:_Fa_(p@onNmmb&lSmmnmdedtheAECforit‘sswiﬁ &

‘action in informing the public of the situation surrounding the accident. It went on to
emphasize that the chance of an atomic-explosion by accident was so remote as to be ~
considered impossible. It further stated that since only minor injuries occurred, it demonstrated
that the installation was built to be as safe as such a facility could be.

#48
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #24 - B-S2, Cumberiand, Maryland
DATE: January 13, 1964
ACCIDENT TYPE: Aircraft Crash
WEAPON TYPE: Two B (Sealed Pit)

DESCRIPTION: A B-52D with two nuclear weapons in tactical ferry status was
enroute from Westover AFB, Massachusetts to Turner AFRB, Georgia after completion
of an airborne alert mission. The aircraft encountered turbulence at 29,500 feet. The
pilot requested and received clearance to climb to 33,000 feet. At 31,000 feet, the
aircraft was hit by violent turbulence, structural failure occurred and control of the
aircraft was lost. Of the five crew members, only the pilot and the copilot survived.

The aircraft crashed during a snowstorm that already had deposited 18 inches of snow
on the ground. The plane hit the western slope of 2,888 feet high Big Savage Mountain,
approximately 20 miles west-southwest of Cumberiand, Maryland. The aircraft was on
a northeast heading when it impacted the mgged and forested area in & wing-down
attitude with considerable horizontal velocity. There was no mid-air explosion or fire,
_and no major fire after the crash. Wreckage was scattered over an approximately 75 by
220 yard area. The two weapons were found along the center-line of the crash debris,
Bothwupommdamaged,wlththeforwndwuponmumuﬂydnnﬂnm
weapon. A survey of the area showed no radioactive contamination.

DoD/DOE ACCIDENT RESPONSE: Two Army Explosive Ordnance Disposal (EOD)
Teams, from Fort Clinton, Ohio and Fort Mead, Maryland, were earoute to their home bases
from an exercise at Huntsville, Alabama when they were diverted to respond to the crash. By
the time the two teams arrived at the crash site an additional six to eight inches of snow had
fallen. The EOD personnel performed Render Safe Procedures, collected debris and
components, established security around the area and waited for further support to arrive. The
weather continued to be cold and windy.

The Atomic Energy Commission (AEC) Albuquerque Operations Office (ALO) was notified
of the accident by the Air Force Directorate of Nuclear Surety (DNS) in the early hours of the
13thand were invited to join a DNS response team. Representatives from ALO, Sandia
Laboratories (SL) and Field Command Defense Atomic Support Agency (FCDASA) traveled
by commercial aircraft to Washington, DC, and joined the DNS team at Andrews AFB,
Virginia. That evening the combined team joined investigators and support personnel from the
StmtegcA:rCommand(SAC)andEighﬂlA:rFomemAm Massachusetts and
Tumer AFB, Georgia .
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wind. EOD personnel directed recovery operstions of the weapans. A road to the crash site
had to be bulldozed one and one-half miles from the nearest country road. Onthe 16th,a
front-end loader with wooden chocks in the bucket was used to move the damaged wespans
mﬂnmmm&ymh&dmamm chocked and secured, and
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #25 - LGM 30B (Minuteman ICBM) Ellswortk AFB, South Dakota.
DATE: December §, 1964
ACCIDENT TYPE: Missile Accident
WEAPON TYPE: W (Sealed Pit)

DESCRIPTION: A Minuteman I Missile of the 44th Strategic Missile Wing was on
Strategic Alert at Site Lima on Ellsworth AFB, South Dakota. Two airmen entered the
outer and then the inner security zone to investigate a security alarm. Part of the
routine check was to remove a fuse to check the security circuitry relay operation and
continuity. On the third removal and reinsertion, a violent explosion occurred. The
men evacuated the site. One hour later the two, with one additional airman, re-entered
the area and checked the Iaunch tube. They reported the Reentry Vehicle missing, It
was subsequently determined that the RV and weapon had fallen to the bottom of the
silo, It was reported that the RV and the weapon were damaged, and the outer structure

of the warhead high explosives appeared to be undamaged.
The weapon was recovered from the bottom of the silo without incident.

DoD/DOE RESPONSE: The Albuquerque Operations Office (ALO) of the Atomic Energy
Commission (AEC) was notified by the Air Force Director of Nuclear Safety (DNS) on
KuﬂmdAirFmeeBase(KAFBLNemecotbnthedemdewwdpmblunmamssﬂe,
By midnight, nwassﬁllnotclearwhathadlmppened.

On the 6th, representatives from ALO and the Sandia Laboratory (SL) called and informed the
Sandia Livermore Laboratory (SLL), Livermore, California, that a Mimiteman RV had fallen
approximately 75 feet to the bottom of a launch tube and that the Directorate of Nuclear Safety
DNS was sending a team of observers from KAFB. An ALO representative was to be
included on that team and AEC Headquarters wanted to send an observer. It was arranged
thﬂtheSLmemmnvewuﬂthher&oftheteammDawer Colorado and
accompany the team to the accident site.

meDNSobsuvaﬁmteam.wmposedoftwopeopleﬁ'omDNS.oneﬁomAwandone&om
SLL, arrived at Ellsworth AFB and were immediately briefed at the 44th Command Post and
leamed that the accident occurred when a retro rocket fired. They were also able to watch the
base Explosive Ordnance Disposal (EOD) team, via a remote hook-up, inside the silo. The
team identified missile components and moved them about on the floor of the silo for easier
handling, and reported that they found no contamination.

The observation team joined the Air Force Investigation Board on December 7 for a briefing
by the EOD team and the review of slides of the accident scene. The SLL representative did
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not believe that the HE could be in good shape afier falling to the bottom of the silo so he
briefed other SLL personnel by telephone. It was decided to send another weapon specialist
from Lawrence Livermore National Laboratory. The Air Force representatives wanted to go
ahead and disassemble the warhead down in the silo and move it back to storage. After
discussion, it was decided to wait for further study of the warhead.

The LLNL representative arrived that same day, was briefed on the situation and shown the
slides of the weapon. The next morming, the EOD team and the SNL observer entered the silo
and examined the weapon. After discussions, it was decided not to disassemble the weapon in
the silo, but to bring the RV out in a cargo net. All participants met again with the

. Investigation Board to review their plans and receive the Board's approval.

Special arrangements were required to provide electrical grounding during the fifting, and the
detailed procedures had to be prepared and forwarded to the AEC in Washington for approval.
On December 10, the RV was lifted by mobile crane and placed on a mattress and secured on

the back of a truck. It remained at that location until the next day when it was convoyed to
Ellsworth, AFB. .

After radiography of the weapon, it was decided that it was in good enough condition to ship
back to the AEC. The observation team departed Ellsworth on December 11, but the LLNL
warhead specialist remained to assist in making the arrangements for packaging and shipping
the weapon to the AEC Medina facility in Texas.

MEDIA COVERAGE: There were no public news releases made at the time.

#Hi#
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #26 - B-58, Bunker llill (now Grissom) AFB, Indiana
DATE: December 8, 1964
ACCIDENT TYPE: Ground Accident
WEAPON TYPES: Four B (Sealed Pit), One B (Sealed Pit)

DESCRIPTION: A B-58A, at Bunker Hill AFB, Indiana, carrying one B and four B
nuclear weapons, was one of several aircraft taxiing to an icy runway during an
operation readiness exercise. As the bomber reached a position directly behind the
aircraft on the runway in front of it, the lead aircraft advanced power. As a resnlt
of the combination of the jet blast from the aircraft ahead, the icy runway
conditions and the aircraft applying increased power as it turned onto the runway,
control was lost and the gircrafi slid off the left-hand side of the taxiway.

The left main gear passed over a flush mounted taxiway light fixture and ten feet
farther along grazed the left edge of a concrete light base. Ten feet further, the left
main landing gear struck a concrete electrical manhole box and the aircraft caught
on fire. When the aircraft stopped moving, all three crew members abandoned the
aircraft. The aircraft commander and defensive systems operator escaped with only
minor injuries. The navigator ejected in his escape capsule which unpacted 548 feet
from the aircraft. He did not survive.

Portions of the five nuclear weapons on board were partially burned in the fire
which consumed the entire aircraft. The firemen fought the fire for a period of time
and backed off. As they watched the fire burn, they heard four muffled explosions.
The sources of these explosions were never specifically identified. The high
explosives in the weapons did not detonate, although some melted and some burned.

Recovery presented a number of problems, particularly since the runway had to be
cleared as soon as possible to keep the base operational. One weapon was not
seriously damaged and was recovered in a short time. The other weapons were in
various states of damage due to the fire and were located in portions of the aircraft
which were severely damaged. There was no cantamination.

DoD/DOE ACCIDENT RESPONSE: Explosive Ordnance Disposal (EOD) and
Radiological teams were on the scene immediately and performed Render Safe
Operations and checked the area for contamination. Only low level contamination was
found under the weapons, andtheareawasmomtoredconnnnouslydlmngthereeovesy
operatnon. : i
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #27 - C-124, Wright-Patterson AFB, Ohio
DATE: October 11, 1965
ACCIDENT TYPE: Ground Accident

WEAPON TYPE: Tritium filled reservoirs, neutron generators and a MK53
weapon trainer that contained no high explosives or radioactive material

DESCRIPTION: A C-124 transport of the Military Air Transport Service was on a
15 stop round-robin flight that included a refueling stop at Wright-Patterson AFB,
Ohio. The plane was carrying a cargo of conventional munitions and non-explosive
components of nuclear weapons systems. In addiﬁon, the cargo contained & dummy
nuclear weapon training unit.

The ground-crew initiated refueling at Wright-Patterson AFB. During the refueling
process, 8 broken fuel line connector allowed about 200 gallons of gasoline to spill under
the aircrait. A spark from the fueling vehicle ignited the foel which in turn ignited the
magnesium-aluminum alloy skin of the aircraft. Base firemen responded to the scene
and fought the fire for almost three hours. The fuselage was gutted, the tail section
collapsed, and the foeling unit was heavily damaged. Three million gallons of water and
foam were used in fighting the fire. The aircraft was parked over a storm sewer grate
thntdnmedmtotheMadeer.-hibumyuftheMimecﬁ-omwhnhﬂumyof

Dayton drew it's drinking water. Noslgniﬁuntmnhmmatmnwudeteaedmumplu
ofnvawatertakennﬂertheaaident.

The plane was originally reported as carrying a quantity of conventional munitions.
Later, after the fire was out, it was discovered the cargo also included nuclear weapon
components and what appeared to be a nuclear weapon. It was not clear if it was a
nuclear unit or a dummy training unit and the area was evacuated until the
determination was made that it was a trainer. The fire fighters, ground crew and area
were checked for contamination and none was found. Firemen and authorities in the
area of the disaster were given routine physical checks at the base medical facility.
There were no injuries as a result of this accident.

DoD/DOE ACCIDENT RESPONSE: After learning that the cargo did contain nuclear
weapon components, the base Explosive Ordnance Disposal (EOD) team checked the area
with their survey equipment and detected only low levels of contamination in the area of the
aircraft. The damaged contents of the cargo bay were removed and placed in a bunker on
base. The Atomic Energy Commission (AEC) Albuquerque Operations Office was notified of
the accident early in the moming hours of the 13th. In turn, they requested the Dayton Area
Office (DAO), Miamisburg, Ohio at the Mound Laboratory, to send health physics assistance;
the Savannah River Operations Office in Aiken, South Carolina to send a response team; and
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the Burlington Plant in Burlington, Iowa to ship component containers for return of the cargo
to the AEC. One AEC representative, two Monsanto Research Corporation nuclear engineers
and two health physicists, along with a vehicle equipped with monitoring equipmeant, responded
aircraft. A check of the disaster site again revealed only low levels of contamination. A check
of the bunker in which the damaged cargo was stored did reveal some contamination of
insignificant levels. One AEC representative and three DuPont employees from the Savannah
River Plant arrived to assist the EOD team and the DAO team package and ship the cargo back
to the AEC. The damaged components were sent to the Mound Laboratory in Miamisburg,
Ohio, the Savannah River Plant in Aiken, SwthCamlima:ﬂtlnPante:leﬂnenrAnmillo.
Texas.

Checks of all DoD and AEC personnel that responded to the accident showed that no one
received significant contamination from this accident. Observations from the response teams
recommended that in the future, aircraft cargoes should be lzbeled to identify the radioactive

MEDIA COVERAGE: The accident was reported by local area news media, and mention

‘was made of the radioactive content of the shipment.
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #28 - A4, At Sea (Pacific) |
DATE: December 5, 1965
ACCIDENT TYPE: Lost at Sea
WEAPON TYPE: B (Sealed Pit)

DESCRIPTION: |  [.iced |

' [During an exercise, an A4E aircraft carrying one

nuclear weapoa rolied off the deck edge elevator and fell into the sea. The aircraft,
pilot and weapon were lost.

The A4E aircraft was parked on the hanger deck. The aircraft was moved with the
pilot in the cockpit, tail first, to the Number 2 aircraft elevator on the port side of
the ship that forms the forward end of the angle deck when in top position.

As the aircraft was pushed out onto the elevator, the pilot was given a "brake"
signal — both by hand sigunal and by whistle. The pilot was appareatly in the
process of putting on his helmet and failed to heed the directions of the plane
director. Some alert plane pushers threw chocks under the wheels; however the
aircraft had enough momeatum that it jumped the chocks and rolled tail first off the
elevator from the hanger deck level. The aircraft hit the water upside down,
slamming the canopy closed and trapping the pilot.

The aircraft sank in approximately 2,700 fathoms of water, precluding any chance
of recovery

DoD/DOE ACCIDENT RESPONSE: The accident investigation was conducted by the
Navy.

MEDIA COVERAGE: There was no media coverage at the time. With the release of the
nuclear weapons accident list, inquiries were made by the Japanese government which
resulted in extensive coverage of the story by Japanese news media. Questions concerning
possible contamination of the ocean have been raised several times over the years. There
have also been inquiries concerning the location of the accident. :

#i#
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #29 - B-52, Palomares, Spain
DATE: January 17, 1966
ACCIDENT TYPE: Mid Air Collision
WEAPON TYPE: Four B28 (Sealed Pit)

DESCRIPTION: A B-52 from Seymour-Johnson AFB, North Carclina, with four
nuclear weapons on board, was on routine patrol and taking on fuel from a KC-135
from Moron AFB, Spain, at 30,500 feet above the village of Palomares, Spain on the
Mediterranean Sea coast. The pilot of a Spanish Air Force transport reported seeing a
collision of two U.S. planes. That report was passed on to the U.S. 16th Air Force. It
was later determined that the B-52 moved forward in relation to the KC-135 and, as
both attempted to readjust theirposiﬁons,thnmneollided and subsequently
crashed.

Palomares is 2 small farming and fishing community with a population of between 2,000
and 3,000 and the major crops of the area, tomatoes and beans, had to be Irrigated from
wells. There was no major highway into Palomares, making it 2 remotearuwithfew
visitors.

The Palomares residents reported that they were going about their normal business that
moming when small and large objects, along with burning fuel, fell around them and
their village. Miraculously, no individual was hit or burned and no buildings were
damaged, but numerous fires were started in their fields. They also reported that there
were four white parachutes and one colored parachute that came down from the sky,
All five landed in the water. The four white parachutes were the sarviving crewmen
from the B-52 who were rescued by fisherman in the area. The colored parachute was
not recovered, but a fisherman who was about 75 yards from were it hit the water
reported that it looked like 2 “stout man.” He later placed the location as about six
miles from the coast.

To provide control at the scene of the aircraft accident, Spanish Civil Guards were
rushed to the area. Their major actions were to search for survivors and help put out
the fires. The aircraft collision was reported through U.S, Air Force channels and
although it was assumed, it was not until & check was made with ohnson AFB
that it was confirmed that the B-52 was carring nuclear weapons.

Deleted |1t was only then

L__
that the additionsl problem of radioactive contamination was confirmed. More

importantly, the lack of fission pmdu&mtheamasuredthttha‘ehadbeenno
nuclear contributions to the explosions.
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The B-52 had been carrying four nuclear weapons. Astheﬁrstwupon and weapon
componeats began to be found, they were numbered in the order found. All weapons
and most of their components can be ideatified by their unique serial numbers. Weapon
one was found intact, but with a bent nose, one mile northeast of Palomares, several
hundred yards from the beach . It's retarding parachute had been deployed. Weapons
two and three parachutes did not deploy and their conventional high explosives
detonated upon hitting land. The detonation of weapon two created a crater twenty feet
wide and six feet deep, one mile west of Palomares. Weapon three’s detonation created
a crater ten feet wide and three feet deep on the eastern edge of Palomares. Components
from weapons two and three were found and from their condition it was determined
that they been subjected to low order conventional explosive detonations,

No components from weapon four were found. From this is it was concluded that it had
not detonated. The report by a local fisherman that he had seen something like a "stout
man" land in the water was not inmediately considered important. The land area was
searched for the missing bomb, other weapon components and aircraft debris. The
aarchconeenmudonthetomatoﬁddundtheabmdonedmmuhaﬁsthatwen:o
abundant in the area.

After several week’s search, weapon four was not found on shore. Attention was shifted
to the sea. On March 15, afier numerous searches of the sea bottom and in the area
originally identified by the Spanish fisherman, a deep water exploration vehicle called
Alvin discovered an object with an attached parachute at a depth of 2,550 feet, about
eight miles from shore on a 70 degree siope. It was not immediately identified as weapon
four, but photos taken did provide that identification. It was decided to attempt to
move the weapon off the slope and on to a more level seabed. In the process, 2 nylon
cable was cut and the weapon fell further down the slope. On April 2, Alvin relocated it
at 2 depth of 2,850 feet. On April 7, an underwater torpedo recovery vehicle called
CURYV entangled itself im the parachute lines. After a two hour attempt to free the
CURY, it and the weapon were raised together brought and aboard the submarine
recovery vessel, USS Petrel,

DoD/DOE ACCIDENT RESPONSE: There was an immediate buildup of U.S. Air Force
personne! in the Palomares area. A military camp was built on the shore and became know as
Camp Wilson, named after the On-Scene Commander, Major General Delmar E. Wilson. At
it's peak, there were over 700 troops in that camp assisting in the recovery of aircraft debris,
‘weapon components, and clean-up of the local area. This search was conducted by airmen
covering the area in shoulder-to-shoulder searches. The radioactive material from weapons
two and three was found throughout the area, including on the buildings of the village. The
buildings were washed down using fire hoses,

When it was confirmed that nuclear weapons were involved in the crash, the military notified
the Office of the U.S. Ambassador to Spain, which in turn notified the Spanish government.
This notification took some time as Ambassador Duke was giving a speech in Madrid and the
contacts for the Spanish government were not immediately available. But once these
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notifications were made, there was good cooperztion between the governments even though
problems did develop. One outcome of the accident was that such flights and air refueling over
Spanish territories, and later Europe, were halted. Despite problems, clean-up of the area went
forward with cooperative agreements between the govemments. Numerous agencies,
including the Atomic Energy Commission and the Department of State, assisted the
Department of Defense in these activities.

Work was done by several organizations, inchuding the Sandia Corporation, an AEC
Contractor, to analyze all known factors such as wind direction and speed and ballistic
characteristics in an attempt to predict where in the sea the lost weapon might be found. From
the beginning, warships patrolled the area off Palomares, first Spanish warships, and then the
U.S. 6th Fleet. AmndmrawlaﬂmminﬂnMeditmahomtothem The
U.S. brought in the Submarine Rescue Ship Petrel, the research minisubs Alvin and Aluminaut,
and a Controlled Unmanned Recovery Vehicle (CURV) designed to recover torpedoes. The
Navy had a 2,200 man Task Force in the area to support the recovery activities.

Cleamup of the Palomares area was continued during the weapon recovery operations.
Approximately 650 acres was determined to be contaminated. The areas with the highest
contamination had topsoil removed and placed in barrels. The lesser contaminated areas were
plowed and watered. The crops were purchased and the ones with heavier contamination
either placed in barrels for removal or taken to the beach and burned at those times the wind
was blowing out to sea. The tomatoes having only low levels of contamination on them were
washed and eaten by the troops doing the clean-up. Some 1,400 tons of soil and vegetation in
5,500 barrels were removed from the area and shipped to the Savannah River Plant near Aiken,
South Carolina were it was buried.

On March 24, the last barrel of contaminated soil and vegetation was removed from the beach
off Palomares and an April 1, all land was pronounced safe, and that condition was accepted as
such by the Spanish officials. On Easter Sunday, April 10, 1966, Camp Wilson was closed and
weapon recovery and clean-up operations were considered completed. Periodic surveys of the
area and reviews of the health of the inhabitants have continued up to the present.

Data gathered confirmed that even though these weapons were subjected to severe stresses and
abnormal conditions, the safety features built into them worked as designed and there were no
nuclear explosions. To improve on the problem of radioactive material scatter from the
conventional high explosive detonations, Los Alamos Scientific Laborataries developed an
insensitive high explosive that is now used in many modem weapons. The need for better field
detection and field laboratory analysis capabilities was recognized and spurred the development
of the Field Instrument for Detection of Low Energy Radiation (FIDLER), by the Lawrence
Radiation Laboratory and the Hot Spot Mobile Laboratory by Lawrence Livermore
Laboratories. And more important, the numerous organizations involved learned that they
could work together to solve the problems of a complex accident such as this. This capability
hasbeenuﬁhmdandhxﬂtmmdwdopﬂnwmacadunmponseorgammwtwmbe
called on to respond to any muclear accidents that might happen in the fiture.

“CONFIDENTIAL—
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The case of the B28 recovered from the Mediterrancan as well as the case of the wespon that
survived the parachute landing can be seen in the National Atomic Museum oa Kirtland Air
Foroe Base, New Mexico.

MEDIA COVERAGE: Extensive in world-wide media.

EN
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‘ ' NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #30 - B-52, Thule, Greenland
DATE: January 21, 1958
ACCIDENT TYPE: AirerftCrash

ri Deleted ~ DOE
— , - bB)
DESCRIPTION: A B-52, from Platsburgh AFB, New York, on a routine 24 hour
airborne alert mission over the Atlantic Ocean carrying four nuclear weapons, had
completed it's first air refueling and was about five hours into its mission when the pilot
ordered a back-up pilot into the copilot's seat. The crew complained that the
temperature in the plane was too cold. The pilot ordered the copilot to raise the
temperature rheostat. This was done, but soon lowered to its original position. The crew
then reported smelling smoke and the pilot ordered a search of the plane. When nothing
was discovered, he ordered the search repeated. At that time, a fire in the navigator’s
compartment was discovered. An emergency rubber raft had been placed too close to
one of the heat registers and had caught fire. An attempt to extinguish the blaze was not
successful with the two available fire extinguishers.

‘ The pilot turned toward the nearest air base, Thule AFB, Greenland. The crew was
ordered to eject four miles south of the runway. The original copilot was seated in the
extra seat which did not have ¢jection capability. He bailed out through the navigator's
compartment which was the area of the fire, but did not survive. He was the only '
fatality. The other six crew members survived, but with some injuries and problems
from the cold. The temperature was -24° F, and a seven knot wind gave that a wind
chill factor of -53° F. One crew member was not rescued for 22 hours.

The abandoned aircraft, which had been headed inland, made a 180 degree turn and
headed out over the sea ice. It crashed at 4:39 p.m., 7.5 miles west of the Air Base on the
sea ice of North Star Bay. The crash site was between the mainland and Saunders
Island in Bylot Sound. The sea ice at that point was about six feet thick, and the water
was nearly 800 feet deep. To farther complicate matters, there was a foot of snow on the
ice and it was the time of perpetual darkness. The sun was not to rise in that area until
the 14th of February, so there were only four hours of twilight each day.

According to witnesses and a reconstruction of the crash scenario, the plane struck the
sea ice intact in a steep left bank and disintegrated from impact, explosion and fire. The
Air Base reported the accident to the Pentagon and dispatched search teams in
helicopters and in dog sleds with native drivers and a Danish Civil Servant interpreter.
Two of the crew walked into hangers at the base, three others were found and rescued
by searchers, and the body of a sixth recovered. The seventh crew member was rescued
‘ the next day. Few pieces of debris over three feet in length were found at the crash site,

E ~CONEIDENTIAL—
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with most the size of a package of cigarettes. Aﬁulﬂenginamnghtad,butm
evidence was found of the four nuclear weapons. After an extensive search, components

from all four weapons were found, en determine that the high ive of three DbE

DoD/DOE ACCIDENT RESPONSE: The Disaster Control Team from Thule AFB was soon
reinforced as personnel from the Air Force, Atomic Energy Commission (AEC), Danish
agencies and local Greenlanders moved in to assist in the aircraft and weapon recoveries. Over
seventy U.S. agencies and 700 personnel were involved in these activities, with 565 people
being the maximum involved at any one time. The logistics to support this number of people in
these harsh climatic conditions became a major operation. To find components, personnel had
to form lines and search the area shoulder-to-shoulder. At first, the lack of light hampered
these operations. Asweaponsoomponentswererwogmzed,theyweremovedmoahmger
and identification of specific weapons became possible.

Contamination on aircraft debris indicated the weapons high explosives had detonated inside
the fuselage. Contamination was wide spread over an area of about 1 mile by 3 miles, but the
majority of the contamination was confined to an area blackened by burning jet fuel that was
about 500 feet wide and 2,300 feet long. After consultation with the Danish authorities, the
decision was made to remove the surface snow of the blackened area. This was done by
grading it into wind rows, haufing it back to a tank farm area on the base and loading it into
tanks for transport back to the AEC’s Savannah River Plant in South Carolina. More than 600
eontnmmofnntmalwmshlppedbacktotheus 67euchofwhmhhdd250003allonsof
contaminated water.

ﬂnclunupofthisacddanwasdiﬁmhbemmmﬁaﬁondueeﬁoneqlﬁpmmm :
batteries would not function for long periods of'time in the extreme cold. A new detection
instrument developed by the Lawrence Livermore Laboratory, the Field Instrument for
Detection of Low Energy Radiation (FIDLER) was first used at this accident and it has
become the preferred instrument for this type of work. New techniques for the use of existing
instrumentation became necessary, again because of'the extreme cold. The clean up of the
area, to the satisfaction of both the U.S. and the Danish governments, was completed on
September 13, 1968, a period of almost eight months.

The cooperation between the U.S. and Denmark was excellent, but there have been political
problems in Denmark concerning that government's handling of the accident. The latest, in
1995, involves claims alleging that many of the Danish citizens who responded to the accident
have developed radiation exposure related medical problems.

MEDIA COVERAGE: Extensive. The story was well reported at the time and is stillin -
the news because of health related radiation exposure claims by Danish citizens.

it
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #31 - Submarine at Sea (Atlantic)
DATE: May 22, 1968
ACCIDENT TYPE: Lost at Sea
WEAPON TYPE: Two MK34 (Sealed Pit)

DESCRIPTION: The USS Scorpion (SSN 589) was proceeding east in the Atlantic
Ocean on a voyage from a deployment in the Mediterranean Sea to its home port at
Norfolk, Virginia, It was carrying two Mk4S Astor torpedoes armed with Mi34 nuclear
weapons, plus conventional torpedoes. The Scorpion was proceeding submerged under a
condition of electronic silence and was not heard from after May 21.

A subsequent investigation established that, based on acoustical dats that had heen
recorded at several stations, the Scorpion was sunk on May 22. A detailed search of the
reported course finally located debris from the submarine, Photos taken of the wreckage
at the bottom of the ocean have established that there was no involvement of the Astor
torpedoes in the accident. A radiation survey of the area established that there was no
detectable release of radioactive material either from the sub’s reactor or the two
nuclear weapons on board. No attempt was made to recover the weapons. :

The investigating board was not able to make a determination as to the exact cause of
the accident. ‘

DoD/DOE ACCIDENT RESPONSE: Except for the search for the sunken vessel, none.

MEDIA COVERAGE: The loss of the submarine was covered in world-wide media.
Details of the submarine’s fate, including the number and type of nuclear weapons were
declassified after a 1993 Freedom of Information request. The details listed in this report
have been published in a number of newspapers.

#Hih
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NUCLEAR WEAPON ACCIDENT SUMMARY
NAME: #32 - Titan II ICBM Missile, Damascus, Arkansas,
DATE: September 19, 1980 |
ACCIDENT TYPE: Missile Accident
WEAPON TYPE: W (Sealed Pit)

DESCRIPTION: An explosion occurred at Strategic Air Command (SAC) Titan II silo
complex 374-7 which was located about four miles north of Damascus, Arkansas. The
explosion, which occurred inside the closed missile silo, blew off the 740 ton steel and
concrete door, destroyed the missile, and scattered debris throughout the nearby
countryside. At the time of the explosion, a nuclear warhead was mounted in the missile
reentry vehicle. The reentry vehicle was ejected from the silo and disintegrated. The
weapon ended upen it’s side in a ditch beside the access road to the silo. The weapon
wmmtiallyhhet,bnthulmevkﬂedamge.

Iheaeudentmambeganuﬂyon&ptunba 18duringprumﬁuuon of the missile's
second stage following a routine maintenance operation. A maintenance technician
dropped a detachable socket head which fell abont 65 feet, ricocheted off a concrete
mounting and ruptured the aluminum skin of the first stage of the Titan II's fuel tank.

The crew in the control room did not detect the leak for another 24 minutes. By then,
the crew in the control room could see that there had been a dramatic loss of pressure in
the fuel tank and they ordered the maintenance men out of the silo. As the
concentration of the fuel vapors continued to rise, automatic sprinkiers came on,
washing the side of the missile with about a quarter of a million galions of water. By
10:00 p.m., with the water supply exhausted and the concentration of fuel vapors
continuing to rise, SAC ordered the complex evacuated, cut power to the control room,
and advised local authorities to evacuate homes in the immediate area.

An Air Force emergency team arvived at the silo at 2:13 a.m., September 19. The team,
dressed in protective suits, went in to vent the silo to the stmosphere. The toxic fumes
had become such a thick fog they could not see what they were doing. The team was
ordered to evacuate the silo. At 2:50 a.m., as the emergency team was retreating

through the door of the silo, the vapors ignited destroying the rocket, blowing off the
blast door, and ejecting the nuclear weapon.

The nuclear weapon landed essentially intact and was recovered after a detailed field
check was made to determine if could benfdymcvad.

DoD/DOE ACCIDENT RESPONSE: At 2:34 am,, the Albuquerque Operations Office
(AlD)ofﬂnDew@mtofEn«gwaommwasmﬁedbytheDeparmﬁ
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Defense Joint Nuclear Accident Coordinating Center (DoD/INACC) of a potential Broken
Arrow involving a Titan IT Missile. At 2:50 am., DoD/JNACC confirmed an explosion about
40 miles outside of Little Rock, Arkansas and DOE assistance was requested. The
DOE/JNACC was activated at 2:57 a.m. and appropriate notifications were begun, the
Accident Response Group (ARG) was placed on stand-by, and permission was requested from
DOE Headquarters to activate the ARG. At 4:46 am., DOE/HQ authorized ALO to send the
ARG, with ALO to provide the Senior DOE Representative. ‘

While the ARG personnel were being assembled, transportation alternatives were explored.

An Air Force C-130 was diverted to Kirtland Air Force Base and a8 Ross Aviation DC-9 was
directed into Albuquerque. By 7:30 am., the seven team members, from ALO, Los Alamos
National Laboratories (LANL), and Sandia National Laboratories-Afbuquerque (SNL) were
assembled at ALO for a departure briefing. The ARG elected to depart Albuquerque on the C-
130 due to its earlier availability and take-off was at 8:55 a.m.. From fragmentary reports
available at that time, the team understood that & Titan I missile, equipped with a nuclear

weapon, had exploded in its silo. The weapon had basically survived the explosion, and no

radioactive contamination had been detected. The ARG arrived at Little Rock Air Force Base
at 12:36 p.m.. ' .

The ARG was briefed by the Commander of the 308th Strike Missile Wing. He confirmed that
the weapon had been found about 500 feet to the west of the silo next to the access road to the
flown by helicopter to the accident scene, arriving there at about 2:15 p.m. After a short
discussion with the OSC and his staff, the ARG was taken to the location of the warhead.

The weapon was lying in a shallow ditch in a horizontal position. There was visible damage,
both at the front and rear of the weapon, and a DoD Explosive Ordnance Disposal (EOD)
team had already partially evacuated soil under the case and passed chains undemeath for
lifting. The initial ARG assessment was that structural damage was severe enough to suspect
cracking or crushing of the high explosive (HE), but no heat damage to the HE was expected
because of the short heat pulse. No radioactive contamination was expected and none was
found. '

The ARG concluded that movement of the weapon should not be attempted until the status of
the intemal components and the HE could be determined by field radiography. Also, Pantex
packaging experts should be requested to assist in the evaluation of handling and packaging
requirements for ultimate disposition. The conclusions and proposed actions were discussed
with the OSC. The required personnel and equipment were requested, and all arrived at Little

" Rock Air Force Base on the Ross Aviation DC-9 that day.

The radiography of the weapon took all of the next day and the review of the films went on
into the night. No major damage to the weapon could be detected, so it was decided to
separate it into two sections for retum to the DOE. The DoD/EOD, in conjunction with the
members of the DOE/ARG, practiced the partial disassemble. After a rest period for the EOD,
the weapon was disassembled, packed into two aircraft engine shipping pods and moved to
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DEPARTMENT OF DEFENSE

NARRATIVE SUMMARIES OF ACCIDENTS
INVOLVING U.S. NUCLEAR WEAPONS
1950-1980

Attached are unclassified summaries dcscriblng the circumstances surrounding 32
accidents involving nuclear weapons. Also attached ia the Deparcment of Defense
(DOD) /Deparcment of Encrgy (DOE) definicion of ™accident” ussd in reseasrching this
project.

Twanty=six of these summaries werc [irmt rcleased by the ‘Alr Force in 1977; another
wvas prepared following the Titan Il explosion in Arkansas in September 1980. Those
previously=released summaries are marked wich & figure "1%; in some casas they in-
clude new material made available as's result of mors recent research.s

Thers never has been even a partial inadvercant U.S. ouclear deconacion despite the
very secere stresses imposed upon the weapons involved in these accidents. All
“deronations” reported in the summaries involved conventional high explosives (KE)
only. Only two accidents, those at Palomares and Thule, resulted in a wvidespread
dispercsl of nuclear materials. ’

Nuclear waapons are never carried on training flighes. Most of the aircraft acci~
dents represented here occurred during Iogist1e7fcrry missions or airborne alert

flighes by Strategic Air Cormang (SAC) aircrafc. Airborne alerr wvas terainated in
1968 because of:

== A.cidents, particularly tiwse at Palomares and Thule,

== The rising cost of maintaining a portion of the SAC bomber
force constantly on sirborne alert, amd,

=+ The advent of a responsive and survivable intercontinental
ballistic missile fovce which relieved the manned bomber force of a parc
of its more time-sensitive responsibilicies. (A portion of the SAC
force remains on nuclear pround alert.)

Since the locarion of a nuclear weapon is classified defense information, it is
Departasnt of Defense policy normally neither to confirm nor deny the pressnce of
nuclear weapons at any specific place. In the case of an accident involving
nuclear wespons, their presence may or may not be divulged at the cime depanding
upon the possibility of publie hazard or alarm. Therefore, in some of the cvents
sunmarized hera, ths fact of the presence of nuclear wveppons or materials may nut
have been confirmed at che time. Furthermors, due to diplomatic considerations,

it is not possible to specily cthe location of the accidencs that occurred overseas,
except for Palomares and Thule.

Most of the veapon svstems invplved in these accidents ara no longer in the active
inventory. Those include the B-29, B=36, 3~47, B-30, B-38, C-124, F-100 and P=-3M
airerafe, and the Minuteman I missile.
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Yich some early modela of nuclear weapons, it vas standard procedure during most
vwperations c¢o keep a2 capsule of nuclear material separate from the weapon for
safecy purposas. While a weapon with the capsule removed did contain a quantity
of narural (sot enriched) uranium with an extramely low leval of radicactivity,
accidencal deconacion of che HE elsment would not cause a nuclear detonation or
contyminating.. More modern designs incorporate improved redundant safety features
1o insure thact g nuclear explusion does not occur as the result of an accident.

This list of accidents was compiled by uonrooz rensarchers during December 1980~

January 1981. The researchers reviewed all available records of the military
sarvices and DOE, applying current definitions to determine 1if an ﬁvent varranced
categorization as an acciden:.

For example, one event not covered by these narrvatives was included in a
“Chronclogy of Nuclesar Accidcn: Statenents,” released by DOD in 1968:

“March 18, 1963, Titun (1) Missile Burned fn Silo ncar Moses Lake, Washingtoa."
The resonfchurs.tound. hovever, that only a small retrorocket on the missile had

accidentally fired. The missile and its warhsad were not damaged. That svent
dous not wvarrant inclusion in a lisc of accidents involving ouclear wveapons.

Another cvent from the 1968 list, involving a U.S. Navy Terrier missile {January

20, 1966; NAS Mayport, Florida) was not considered £o be an accident, but has
been categorized as a significant incident. 1In chat incident, a nuclear warhead
separsted [rom the missile, and fell about eight fest. The uarhead vas dented: no
uther damage ocrurred.

The other events in this lisc that ware also cited in cthe 1968 “Chronology....."”
are jdencified wich a figure "2".ee

The evencs ocutlined in the accached narratives {nvolved operacional veapons, nuclear
maccrials, aircrsft and/or missiles under control of the U. S. Air Force, U.S. Navy,
or 3 DOE predecessor agency, the Atomic Energy Commission. The U.S. Army has never
cxperianced an ¢vent searious enough to warrant Iinclusion in a list of accidents
iavolving nuclear weapons. The U.S. Marine Corps does not have custody of nuclear
weapons in peacectime and has uxperienced no accidents or significant incidents
tnvo¥ving cthen.

To the best of our knowledre. this 1ist is complece. Reporting requivemants varied
among the Services, particularly ia the carlicr period covered by chese narracives,
<o it is possible but not likelv that an earlier accident has gone unraported here.

1l later evemes, however, have been evaluated and are included if they Eall vichin
the oitablished definition of an accident.

rurrunt as of April, 1981
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Oﬁgin of the 32 Nuclear Weapons Accident Report

There have been a number of reports and accounts of accidents involving nuclear
weapons over the years., These reports were generated by the armed services, the national

_ laboratories and the AEC, ERDA and DOE. Each report was for a different purpose and
there was little consistency in the terminology, criteria or amount of information in each

report. Most of the reports were classified.

When the Damascus accident occurred in Septembcr 1980, the media asked how
many accidents there had been, and no one had a consistant answer. Later in the year
when preparation for NUWAX 81 was started, plans were made for a media day at the
exercise. David Foster, then chief of the emergency response branch at DOE/AL,
realized that the media would want a record of the nuclear weapons accidents including
where and when they had occurred, and a short description of each accident. He
discussed the matter with Jack Burke, the DOE on-scene commander for NUWAX 81
and he agreed that a list would be valuable, not only to the media, but to the whole
nuclear weapons establishment. At least we would all bave the same data base.

Foster formed a committee made up of himself, and staff from the Defense
Nuclear Agency Field Command, Interservice Nuclear Weapons School and the Air
Force Safety Center. Each organization had it own records. The criteria for a serious
nuclear weapon accident or “Broken Arrow” was defined in a Joint Chiefs of Staff paper,
JCS Pub 6, and was used in the revxew of all accldents and incidents thatthey could
locate.

This effort took several months of work. Accordmg to Foster, there was g
considerable discussion about several incidents that might have been included but were
not, primarily because it wasnotfeltthatﬂaeymetthecntenaas listed in Pub 6. An
incident involving minor damage to a weapon is known as a “Bent Spear.” No bent
spears were listed in the final report.

The final report listed 32 accidents, the first in 1950 the last in 1980. Many of
the accidents had been reported by the media, others had not. The classified report was
sent to the Pentagon and DOE Headquarters for review and approval. The final
unclassified report was jointly prepared by the DOE and DOD and issued to the media at
the NUWAX 81 exercise. Several of the accident descriptions have been rewritten over
the years to reflect additional information that became available.

The current list isall the mformahontha:canbegwenoneach accldent,
according to current classxﬁcanon guidance.
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