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The following information concerning U.S. nuelear weapon aceidents has been
colleeted from materials released by the Departiment of Defense (DoD) in 1977,
1080, and 1981, and also from several medio refercences.  This publication is
intended 1o be a sowree document in the course “AMedicai Lffeets of Nuelear
Weapons,” which is sponsored by thie Armed Forees Radiobiology Rescarch
Institute.

The United States has never had an inadvertent nuclear detonation, even a partial
one. despite the very scvere stresses imposed on the weapons that might be
involved in aceidents. Al "detonations” reported in the Dol) summaries involved
oniv conventional high explosives.  Only two accidents, those at Palomares and
Thule, resulted in widespread dispersal of nuclear materials,

Nuclear weapons are never carried on training flights.  AMost of the aireraft
aceidents deseribed here occurred during logistie/ferry missions or airborne alert
flights hy Strategice Air Command (SAC) aireraft. Airborne alert was terminated in
1968 beenuse of

o Accidents, particularly those at Palomares and Thule;

e The rising cost of maintaining a portion of the SAC bomber foree
constantly on airborne alert;

e The advent of 1 responsive and survivable intereontinental hallistie
missile foree. whieh relieved the manned bomber foree of a port of its
more lime-sensitive responsibilities. (A portion of the SAC feree
remains on nuclear ground alert.)

Since the loeation of a nuelear weapon is classified defense information, it is Hol)
poliev, normally. 1o neither confirny nor deny the presence of a nuclear weapon at
any speeific location. In the case of an a~cident involving a nuclear weapon, the
wenpon's presence mayv ot mav not be divulged at the time, depending on the
possibility of public hazard or alarm.  Therefore, for some cf the events
sumnirized in this publication, the presenen of a nuelear weapon or material may
not have been confirmed at the time. Furthermore. due to dinlomatic considera-
tiors, it is not possible to speeify the locations of the uaccidents that occurred
overseas, except ror Palomares and Thule.

Nost of the weapon svstems involved in these aeciderts are no longer i the active
inventorv. Those incinde the B-29, B=36, B-47, B-50. B-38, C-124, F-100, and P-5)\
aircrafts and the Minuteman T Missile.

With soine carly medels of nuelear wenpons, it was o standaed safety procedure
during most operations 1o keep i capsule of nuelear material separite from the
wennon.  Although o weapon with the capsule reinoved did contain o quemtty of
naturad (not enriched) uranivm with an extremely low Jevel of radioaetivity., the
accidenta) detonation of the high-explosive element would not eause o buelear
detonation  or contamination, Alodern  designs neorporate ampraved  safety
fentures, lo cnsure that @ nuclear exolosion does not occeur ax the result of an
aceident.
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MANAGENMENT OF THE NUCLEAR WEAPON STOCKPILLE

The management of nuelenr weapens 1s shared by the Department of Energy (DOL)
and Dol The Secerctary of Enerpv and the Sceretarv of Defense are direetiy
responsible to the President, who retains the sole authoritv for weapons empioy-
ment. DOE, as suceessor of the Atomic Encergv Commission, is responsible for all
rescarch. development, test, and production of nuelcar weapons. DOE 1s the only
Government ageney that is authorized by statute to engage in these uetivities. By
law, DOE is required also to control and account for all active nuclear material,
including the .S, stockpile of war-reserve nuelear weapons, These weapons hay-
been entrusted to Do for employment readiness in case the President orders their
use in the interest of national security. Ownership, however, is retained by DOFE,

To carcy out thesc responsibilities, the I'OE organization includes a network of
Government-cwned laboratories, plants, and test sites in nine states, all operated
by private industry or institutions under Government contract. There are three
design uand development laboratories, manufacturing facilities, and & ficld test
capability.

At the poiicy level, DOL's Division of Militarv Appiications (DMA) interfaces with
DoD's Military Liaison Committee (MLC). DMA is DOE's primary liaison with DoD,
and it provides major program guidancce and direetion for weapons rescarch and
development dircetly to the weapons laboratories. The Defense Nuclear Ageney
(DNA) provides some clements of the DoD Jiaison function with DOE. DNDNA is a
joint serviec ageney under the Joint Chiefs of Staff, with headquarters in
Washiagton, DC, and its operating unit, Field Command, Defense Nuclear Ageney,
located in Albuquerque, New Mexico.

The MLC Chairman is the Assistant to the Secretary of Defense for Atomic
Energy, and is responsible for management and control policies for all nuclear
weapon funetions within Do, MLC consists of two senior officers from each
Scerviee, with the DNA Direetor and DCE's DMA Director acting az observers. The
DoD nuzlzar weapon program and requirements are provided to DOE through MLC.

WEAPON SAFETY CONCEPTS

Sinee DO designs, develops, snd produces all nuclear weapons, it is primarily
responsible for the safety features and devices within the weapons.  Dol) s
responsible for safe and scevie operations external to the weapoin.  Considerable
overlap and interaction coxist, with Do) participating in weapon design (for
farnilizrity and to coordinate requirements) and DOE assisting in the development
of safety rules for operating the total nuelear weapon system,

To understand the philosophy of nuelear weapon safety, it is important to first
understand the basie nuelear phvsies involved,  Unlike conventional explosives that
derive thew sensitive properties from their basie chemical makeup, a nuclear
device nust be speeifieally designed to bring abont an explosion.  To obtain a
nuclear reaction or explosion through fission, an amount of active material
sufitciont to produce a continuous, self-sustaining nuclenr reaction must he
assembled <o that a "supereritical mass” ean be attained.  One technique used to
achiceve nosupereritical mass is ealled "implosion.” In contrast to the outward burst
of an explosion, tmplosion is an nward compression.  In o nuelear weapon, high
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explosive surrounds the nuelcar material. A simultancous firing of detonators
mounted on the surface of the high explosive produces a shoek wave that
compresses the nuelear material, The important feature is the simultancous firing
of the detonators and control of the shock wave to achicve svimmetrical eompros-
sion of the nuelear material, and thus attain a supereritical mass.

The implosion process used to detonate a nuelear woapon, by its very nature, has a
huilt-in safetv feature, 1If the high explosive detonates at any single point for any
reason, including fire or sheoek as a result of an accident, there would be no
symmetrical implosion.  The shock wave moving from a single point on the
high-cxplosive surface would explode and destrov the deviee, This would release
and perhaps scatter the aetive material, but would not result in a nuelear
explosion.

In our latest weepons, 4 new, insensitive high explosive is used, 'which is extremely
stable and will not cxplode on impaect or in a fire. Tnis will dramatieallv reduce
the possibility of nuclear materials being seattered in an aceident,

The current DOE safety-design concept packages the weapon-detonation subsystem
into an "exclusion region." This feature follows a design philosophy intended to
prevent undesired eleetrical energy from reaching the nueleur weapon detonator
svstem,  Included in this concept is a scries of "weak links" and "strong links™ *o
obtain prediciably safe responses in abnormal environments such as f{ire, deep
water, lightning, cruising impacts, or impact from high-veloeity projectiles. The
strong links are open switches that elose only when the preper signals are received.
The weak links are elements vital to the operation of the detonator system. ‘1hese
Iinks are packared together so that both strong and weak jinks experience Hie saine
environment. Safety is achieved in abnermal environments because the vital
components (weak links) are designed to fail first, destroying the detonator system,
before the open switches (strong links) ean possibly fail to a closed position.

Assoziated with the exelusion region ceoncept is the design of the strong links 1o
respond only to unique signals. These open switehes will not respond to the weapon
system's eleetrical power sources, whiech might become connceted through short
cireutls during on aceident. The unique signals required can be generated by the
weapon system only when intended by the human operator.

Nuclear weapons also contain cnvironment-sensing devices that prevent firing of
the detonators unless the required environment is experienceed. The devieces inelude
such items as

e Pullout cables that maintain an open eireuit until the cable is physieally
pulled from the weapon upon release from the aiveraft;

e Accelerometers that maintain open circuits until they sease the acecel-
cration or deceleration for a required period of time, as would be
produced by a roeketl mwotor or a retarding parachute;

o  Barometrie switeh devices that remain open until they sonse  tho
pressure diffecential that is anticipated in desired release conditions;

¢ Timers that maintain open switehes for a specifie fime interval after
weapon release;
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e Llectromechanieal switehes that remain open until a positive action is
taken by a human operator.

These safety features and others are designed into the weapon with stringont
quality and reliability controls by DoD,

The Dol Sefety Program is based on four nuelear safety standards, The standards
require that, in the design, develocpment, mnd employment of a nuelear weapon
system, there be positive measures 10

¢ Prevent jettisoned weapons or weapons involved in aceidents or inei-
dents from producing a nuclear yield;

e Prevent deliberate prearming, arming, launching, firing, or reieasing of
nuelear weapons exeept upon exccution of emergency war oreers or
when dirceted by competent authority;

¢ Prevent inadvertent prearming, arming, launching, firing, or relea.ng
of nuclcar weapons;

¢ Ensure adequate sccurity of nuelear weapons.

To satlisfv these Dol nuclesr safety standards, the Sufety Program addresses
safety-design engincering for cach nuclear weavon system, its logistic and opera-
tional environment, and the human factors involved in the maintenance and
operation of the weapon system. The various considerations of the prcgram are
licted below to give a perspeetive of their relationships and ¢ {eeling for the extent

of the Safety Program. The program consideraions include

* Requirements and design guidance for safety considerations in nuelear
weapon system cevelopment;

* Safetv engincering cvaluation and formal certification before the
system ean be used with a nuelear weapon;

e Nueclear cafety annlvsis and eertifieation of all computer programs
developed for use in the control of the nuelear weapon systeny;

s Engincering, operational, and logistie studies and reviews of the
complete weapon system and its intendaed environment from storage to
target, resulting in weapon svstem safety rules that preseribe author-
ized procedures and impose limitations for operation of the nuclear
weapon system;

o Approved teehnical data and maintenanece procedures that must be
nrecisely followed in the operation or maintenance of the nuclear
weapon svsteim;

e Legimeermy evaluation and safety certification of all equipment used in
the maintenance, movement, and operation of the nuelear weapon
svstem;g
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e Reporiing and analysis of acecidents, incidents, and deficiencies that N
) . . it
- involve the nuelear weapon system, support equipment, and procedures; NN
o ¢ Safing and scaling of critical nuelear weapon system switehes; .
L B
(28 S
- o Lvaluntion of all personnel associated with the nuelear weapon system
. to ensure their emotional stability and proper seeurity elearance before S
~ being authorized ac<ess 1o a nuelear weapon, nuclear weapon system, or e
nuelear command and coatrol facility; ~."
- L'¢
;o ¢ A "two-man" or "no lonc zone" coneept around the nuelear weapon and =
S the nuclear weapon system;
- o Aninspection system to monitor compliance not only with the four Dol N
l safety standards but also with all nuelear safety rules and technieal

. - . . 4
i~ data in all opecrations involving a nueclear weapon or nuclear weapon ::-j.
b system, A
n_ .j-',.
In addition to the safety deviees eontained within the nuelear weapon, the weapon N

carrier contains devices that prevent prcarming or release unless

Examples of these devices are

Nual switeches that foree two-man consent for both prearm and launch
(or release);

Intent switehes that prevent a prearm signal until manually elosed by
the human opcerators;

A unique signal gencrator, activated by the prearm intent switceh, that
produces the unique signal required by the weapon's strong  links
deseribed ecarlier;

Intent switehes that prevent a nuclear weapon reicase signal until
manually c¢losed by the human operators (separate from the prearm
switches);

Aviu-inhibit switches that require a "good guidance"” signal from the
missile guidance system before warhead arming can oceur;

In -flight reversible mechanieal loeks on the weapon earriage rack that
physieally prevent weapon release »til cleetrieally activated by the
human operators;

A mcenitor system to provide the operator the arm/safe status of the
nuelear weapon and loek/unloek status of the carmage rack,

intended.
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M Neviees such as these prevented weapon arming in the Goldsboro ana Palomares
- accidents. In cariv bomb racks such as those involved in the wecidents it Kirtland
' Alr Force Base, New Mexico, and at Florence, South Carolina, one means to
prevent tadvertent release was the insertion of safety pins in the earriage raek.
These proas were removed during takeoff and landing to permit emergeney jettison. !
When the safety pins were removed, however, a single fatlure in the rack could i
cause an inadvertent release of the nuclemr weapon, s shown by these accidents, -
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A cockpit-controlled, in-flight, reversibie loek is now required which, when loeked,
provents inadvertent weapon release even though the normal release foree is
upplied.  This design ot -wy anfe takeoff and lunding with the rack in the Jocked
position. The device is ¢ gned to fail to the loeked position, and also requires an
independent positioning of intent switehes by two crew members in multiplace
aireraft before the rack holding thc weapon ean be unlocked,

RADIOACTIVE MATERIALS IN NUCLEAR WEAPON ACCIDENTS

Nuclear weapons contain three principal types of radioactive materials: plutonium,
uranium, and tritium. Other types of radioactive materials may ulso be present in
lesser and varying amounts, depending on the tvpe and age of the weapon., For
accidental contamination, the initial public health risks and protective/corrective
actions are the same as those for eontamination by partieles of plutonium,
uranium, and tritium (sec below).

The risks to the public from radioactive contamination caused by a nuelcar weapon
accident are not like fallout from a nuclear bomb blast, and are not like
contamination from a major nuclear power plant accident. However, contamina-
tion from a nueclcar weapon accident could be scrious and could require both
immediate and long-term protective and correetive cleanup measures.  The
potential harm to the publie and the environment can be controlled best by an
cffcetive response to the aecident and by providing the publie with timely
information and instructions about protection from contamination.

Publie instruetions and approprinic aciions wiid depend on the severity ol the
acecident, the type of material involved, ana the length of time between oceurrenee
of the accident and initiation of protective aetion,

ACCIDENT SEVERITY FACTORS

If nuelear weapons arce involved in an accident and the condition of the weapon is
not .nown, the potentinl for contamination must be assumed.  Desides the
immediate response around the aceident site, proteetive measures (possible ¢ u-
ation) lor the general publie may be necessary within 1 day.

Instructions on basie proteetive measures should allow time to respond to the
accident, to determine the condition of the weapon, and to disseminate supple-
mentary informeation nd instructions to the public.

If damage to a naclear weapen is known put the weapon is still strueturally intaet,
any potential contamination would be limited to the immediate area of the
accident site, and would probubly be of verv shori duration (v few minutes).
Keeping the publie clear of the aceident site and providing information to relicve
unwarranted fears (provent panie) should be sufficient for public protection,

If & nuelear weapon accident results in severe structural damape (seattering of
small ehunks of the warhead). fire (melting and burning of the warhcud), or
detonation of the eonventional (chemicald high explosive, then more widespread
contamination is protable and larger seale proteetive actions will be necessary. I
this case, informution and instructions provided to the punlie will depend on the
type of radioactive material and the time sinee the aceident.
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PLUTONIUM

Contamination by plutonium particles dispersed by conventional (echemieal) explo-
sion or burning of a weapon would posc the most serious health hazard to the
publie, and could impact the environment over a wide area.

Plutonium is both a poison and a radiation hezard. The radiztion given of 7 consists
of "alpha partieles” (like verv fast moving helium atoms), which do not have
sufficient erergy to penetrate buildings, most elothing, or cven the outer skin.
Therc fore, short-term exposure (up 1o a few days) to contamination outside of the
body will posc only a small healt! risk.

Plutonium radiation is considercd a serious hcalth risk if small "dust-like" picces
arc inhaled or ingested and remain as deposits in the body.  kven a very small
quantity (cquivalent to a single picce of dust) inside the body could causc coneern
as a health risk over the long term. No immediate "radiation sickness™ symptoms
arc expeeted from this type of contamination.

Unless it is possible to immediately (within minutes) evacuate the arca around the
accident site and several miles downwind, the best initial public response will
probably be to stop outside activity, seck shelter in well-sealed buildigs (with
little or no use of outside air for heating or cooling), and delay evacuation until the
dust cloud has passed and particles have had time to scttle out of the air Besides
being mzdically sound, this procedure will reduce casualties that result fiom panie
and will lcast atfect the eritical and essential services.

Any evacuation of the public that does take place must be in a controlled manner,
thereby reducing the rvisk of resuspension of the containinant and th2 risk of
collateral injury to the civilian population. Any person evacuating an aica should
breatie through a filter (such as a common dust mask or cven several layers of a
wet handkerehief), and move with care iv aveid stirring up the dust. If resources
and time permit, cvacuation should include the use of proteetive oute: clothing
that can be cleaned for reuse or disearded.

The best dircetion and timing for travel can be specified for population zenters or
zones in the arca. Faetors such as population density, transporiation. anc facilities
in the eontaminated area must be considered in deciding whether and whan to move
the pubtlie out of an area.

Whether evacuation is immeciate or delayed, panie of the population may result in
some injury, death, or property damage. Every effort should be made t¢ state the
problem in a way that will inform the publie, keep the problem in ecntext, and
avoid confusion.

The determination of cleanup requirements and tecehniques will involve extensive
surveys and eoordination with experts in several government agencics (Federal
Emergeney Management Apgeney. Lknvironmental Protecetion Ageney, DO, Dol),
cte.). Cleanup efforts may extend over several months, and monitoring require-
ments over several years.
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URANIUM

Contamination by uranium fragments or small partieles dispersed by a conventiensld
(chemieal) explosion or by the burning of a weapon is primarily a chemieal health
hazard (heavy metul peison similar to the lead poisoning associated with some
paints), not a radiologienl hazard. The short-term risk to health oceurs only il a
relatively large quantity of wrn»ium is deposited inside the body by inhaling or
inpesting the dust. A short-ta,m publie hazard from radiation {(alpha partieles)
from uranium s very unlikelv.  Determination of anv long-term radiation (or
chemienl) hazard will require detailed and extensive surveys.

It is unlikelv that uranium contamination, cven though dispersed over a wide area,
would add significantly to the overall exposure that man normally rcecives from
radioncetive materials found in most environments.

TRITIUM

The radiation given off by tritium is a low-cnergy "beta partiele,” whiceh is stopped
by Lhe suter lavers of skin. Thus externn] exposure is not a hazard. Contamination
by tritium gas would pose a health hazard only in a closed or confined space.
Tritium released by a weapons aceident will cissipate and he diluted so rapidly in
open air that no internal hazard would result,  Monitoring (air sampling) of the
immediate site of the aceident is sutficient to assure prevention of exposure to
aceident-response personnel.  Tritium from & weapons accident will not affeet the
public or the environment.

CLEANUP AFTER A NUCLEAR WEAPON ACCIDENT

An accident that eanses a nuelear weapon 1o structurally break apart, burn, or
chemieally detonate will contaminate an arca of indeterminate size with poten-
tially hazardous materiais,  ‘These materials may inelude plutonium, uranium, ov
high explosive.

The cleanup of explosive and chemieal hazards will be relatively straightforward,
but the decontamination of any radioactive materials will depend on technieally
sophisticated surveys and risk assessments,

LETERMINATION OF CONTAMINATION LITVEL

Atz initial estimate of the size and shape of the eontaminated arca and of the level
of contamination within the arca can be provided within a few hours by computer
models.  This iaformation can be used to determine the actions necessary to
proteet the public and the scope of the eleanup problem. Then the determination
of actual cleanup requirements and preferred technigues will depend on the
material involy field survey measurements of actual contamination levels, and
carclul assessmenc of anv associated potential health risk,

Cleanup requireiments may be minimized if contamination levels are low, or if the
contaminating materinl is trapped and therefore not a hazard to plants, amimals, or
man. I contamination leveis ave hich and/or the material is a health risk to man,
then cleanup requirements may be quite stringent over an extehsive area. The
eleanup of seattered plutonium would probably present the preatest difficulty.
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If initial estimetes of the contamination level and subsequent field survey measure- N

moents indieate raaiologicin! contamination in the soil above a sercening level of 0.2
microcuries/squuare meter (or above 1 fCi/m7), then a careful assessment of health
risks is necessary and cleanup may be neeessary.  Below this sercening level,
cleanup actions may ot be neeessary.,
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SUMMARY OF ACCIDENTS INVOLVING U.S. NUCLEAR WEAPONS, 1950-1980
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An "accident involving a nuelear weapon” may be defined as an unexpeeted event
invalving a nuelear weapon or nuclear weapon components that results in any of the
following:

I ¢ Accidental or unauthorized launching, firing, or use by U.S. forees or
supported allied forees of a nuelear-capable weapon system that could
create the risk of an outbreak of war;

¢ Nueclear detonation;

| o Nennuelear dctonation or burning of a nueclear weapon or radioactive

- weapon component, including a fully assembled nuelear weapon, an
unassembled  nueclear weapon, or a radioactive nuelear  weapon
component;

s Seizure, theft, or loss, including jettison, of a nuelear weapon or
i radionetive nuelear weapon component;

o Public hazard, actual or imnlied.

- Accidents wolving ULS, nuelear weapons from 1950 to 1480 are summarized in the
- following puragraphs,

! 1. 13 Febraarey 1950 / B-36 / Pacific Ocean, Off Coast of ritish Columbia

A B-36 aireraft was en route from Bwelson AFB to Carswell AFBR on =

- simulated combat profile mission. The weapein aboard the awreraft had a dummy
2 capsule installed.  After 6 hours of flight, ine aireraft developed serious mechin-
™ ical difficulties, muaking it necessary to sitt down three engines. The aireraft was
= at 12,000 feet altitude. leing condivons complicated the emergency, and level .4.,
flight 2ould not be maintained. ‘The aircraft headed out over the Puacific Ocean nnd L
dropped the weapon from 8,004 feet into the ocean. A bright flash occurred on Y
. impact, followed by a sound wave and a shock wave. Only the weapon's high- T
cexplosive material detonnted.  The aireraft was then flown over Princess Royal B
" Islaind, where the ercw bailed out.  The aireraft wreekage was later found on o
- Vancouver Island, [ ]
- foe
e 2. 11 April 1950 / B-29 / Aanzano Base, New \exico T
\: ..
i A B=29 aireraft departed Kirtland AVB at 9:38 p.m. and approximately 3 -:'.'_-‘
.‘ minutes later crashed int¢ a mountain on Manzano Base, killing the crew, o
g Detonators were installed in the bomb on board the airevaft., ‘The bomb case was u;
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demolished, and some high-explosive material burned in the gasoline fire. Other
picees of unburned high explosive were seattered throughout the wreekage,  Tour
spare detonators in their carrying case were recovered undamaged. Contamination
did not occur, and there were nho recovery problems. The recovered components of
the weapen were returned to the Atomie Energy Commission,  The capsule of
nuelcar material was on board the aireraft but had not been inserted into the
weapon for safety reasons, A nuelear detonation was not possible,

3. 13Jduly 1850 / B’-50 / Lebanon, Ohio

A B-50 ajrcraft was on a training mission from Biggs AFB, Texas, flving at
7,000 feet on a elear day. The aireraft nosed down and flew into the ground, killing
4 officers and 12 airmen.,  The high-explosive portion of the weapon aboard
detonated on impaet. There was no nuelear capsule aboard the aireraft.

4. 5 August 1950 / B-29 / Fairficld-Suisun AVB, California

A B-2Y carrving a weapon, but no capsule, experienced two runaway propellers
and landing-gear-retraction difficulties on takeoff from Fairficld-Suisun AFB (now
Travis AFB)Y, The aireraft atcempted an emergencey landing, crashed, and burned.
FFire was fought for 12-15 minutes before the weapon's high-cexplosive material
detonated.  Nineteen crew members and reseue personnel, inciuding  General
Travis, were killed in the cerash or the resulting detonation.

5. 10 November 1950 / B-50 / Qver Water, Outside the United States

Beeause of an inflight aireraft emergeney, a weapon containing no capsule of
nuecwar material was jettisoned over water from an altitude of 10,500 feet. A
high-explosive detonation was observed.

6. 10 Mareh 19536 / B-47 / Mediterrancan Sca

The aireraft was one of a flight of four seheduled for nonstop deployment from
MaeDill AFB to an overscas air base.  The takeoff from Maeldill and the first
refucling were normal.  The second refueling point was over the Mediterrancan
Sca.  In preparation, the flight penetrated solid eloud formation to deseend to the
refueling sevel of 14,000 feet.  The base of the elouds was 14,500 feet, and
visibility  was poor.  The aireraft never made contact with the tanker.  An
extensive search failed to loeate any trace of the missing aireraft or crew. No
weapons were aboard the aireraft, only two capsules of nuelear weapon material in
carrving cases, A nuclear detonation was not possible,

7. 27 duly 1956 / B-47 / Overseas Base

A B-47 aireraft with no weapons aboard was on a routine training mission and
making a touch-and-go landing, when the atreraft suddenly went out of control. 1t
stid off the runway and erasked into a storage igloo containing several nuclear
woeapons.  The bombs did not burn or detonate; they were in storage configuration.
No capsules of nuelear materials were in the weapons or present elsewhere in the
building.  There were no contamination or cleanup problems.  The damaged
woeapons and components were returned to the Atomie Encrgy Commission,
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8. 22 May 1957 / B-36 / Kirtland AI'B, Ncw Mexieo

The B-36 aircrafi was ferrving ¢ weapon from Biggs APFB, Texas, to Kirtland
AFB. AU 11:50 a.m., MST, as the aircraft approached Kirtland at an altitude of
1,700 fect, 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
hecause of the 1ow altitude. The impact point was approximately 4.5 miles south
of the Kirtland control tower and .3 mile west of the Sandia Base rescrvation. ‘The
high-explosive material detonated, completely destroving the weapon, and making
a crater approximately 25 feet in diameter ond 12 feet deep. Fragments and debris
were seattered as far as 1 mile from the imp: 2t point. The release-mechanism
locking pin was being removed at the time of reicase. (It wos standard procedure,
at that time, to remove the locking pin during takcoff and landing, to allow
emergeney jettison of the weapon if necessary.) The recovery and ecleanup
operations were conducted by Field Command, Armed Forees Speeinl Weapons
Projeet. Radiological survey of the area disclosed no radioactivity bevond the lip
of the crater, at which point the level was 0.5 milliroentgens. There were no
health or safetv peobleins. A nuclear eapsule was ot buard the aireraft but had not
been inscrted into the weapon for safety reasons. A nuclear detonation was not
possible.

. 28910y 1957 / C-124 / Atlantic Ocean

Two weapons were jettisoned from a C-124 aircre 1t off the cast coast ol the
United States. The €-124 aireraft was en route from Dover AFB, Declaware, when
Maximum power was upplied to the remaining engines, but level tlight could not be
maintained. At this point, the decision was made to jettison cargo in the interest
of sufety of t™e crew and aireraft. Three weapons and one nuclear capsule were
abouard the airceraft, and nucelear components had not becn mnstalled in the weapons,
The first weepon was jettisoned a* 4,500 feet altitude. The second vieapon was
jettisoned at approximately 2,500 feet altitude. No detcnation occurred from
cither weapon. Both weanons are presumed to have heen damaged from impact
with the ocenn surface, and to huve submerged almost instantly. The ocean varies
in depth in the area cf the jettisens. rhe C-124 landed at an airfield in the vieinity
of Atlantie Citv, New Jersey, with the remaining weapon and lhe nuclear capsule
aboard. A scarch for the weapons or debris had negative results.

19. 11 October 1957 / B-47 / Homestead ATRB, Florida

The B-47 departed Homestead AFB shortly after midnight on a deployment
mission.  Shortly after lift-off, one of the aireraft's outrigger tires exploded. The
aireraft erashed in an uninhabited arca approximately 3,800 feet from the end of
the runway,  The airera’t was carrving one weapon in ferry configuration in the
bomb bay and onc nuelcar capswe in o carrvingg ease in the erew compartiment,
The weapon was enveloped in flames, and it burned and smoldered for approxi-
mately 4 hours, at which time it was ccoled with water.  Two low-order high-
explosive detonations oceurred during the iwring. The nuelear capsule and its
carrying case were reeoverad intacet and v slightly damaged by heat.  Approxi-
matelv one half of the weapon remaine . AL major components were damaged but
were identifiable and acceounted for,
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11. 31 January 1958 / B-47 / Overscas Basc

A B-47 with onc weapon in strike configuration was making a simulated
takeoff during an cxercise alert. When the aireraft reached approximately 30
Knots o " = runway, the left rcar wheel casting failed. The tail struck the runway,
and = it o tank ruptured. The aireraft caught fire and burned for 7 hours. Firemen
fought the fire for the allotted 10-minute fire-fighting time for the high-explosive
contents of that weapon, and then evacuated the arca. The high explosive did not
detonate, but some contamination did oceur in the immediate area of the crash.
No contamination was detected after removal of the wreckage and the asphalt
beneath it and after washing down of the runway. One fire truck and one fireman's
clothing showed slight alpha contamination before washing. Following the acei-
dent, exercise alerts were temporarily suspended and B-47 wheels were checked for
defects.

12. 5 February 1958 / B-47 / Savannah River, Georgia

The B-47 was on a simulated combat mission that originated at Homestead
AFB, Florida. While near Savannah, Georgia, the B-47 had a mid-air collision with
an F-86 aircraft at 3:30 a.m. Following the collision, the B-47, with a wcapon
aboard, attempted to land three times at Hunter AFB, Georgia. Because of the
condition of the aireraft, its airspeed could not be reduced enough to ensure a safe
landing. Therefore, the decision was made to jettison the weapon rather than
oxpos.e Hunter AFB to the possibility of a high-explosive detonation. A nuclear
detonation was not possible since ‘he nuclear capsule was not aboard the aireraft.
The weapon was jeitisoned into the water several miies from the mouth of the
Savannah River (Georgia) in Wassaw Sound off Tybee Beach. The precise impact
point of the wecapon is unknown. The weapon was dropped from an altitude of
approximatelv 7,200 feet at an aircraft specd of 180-190 knots. No detonation
occurred. After jettison, the B-47 landed safelv. A 3-:quare-miic arca was
scarched by divers and underwater demolition team technicians using galvanic drag
and hand-held sonar devices.  The weapon was not fournd. The scarch was
terminated on 16 April 1958. The weapon was considered to be irretricvably lost.

13. 11 AMarch 1338 / B-47 / ¥lorenee, South Carolina

At 3:53 p.m., EST, a B-47L departed Hunter AFB, Georgia, as number threc
aireraft in a flight of four cn route to an overscas basce. After level off at 15,000
feet, the aireraft accidentally jettisoned an unarmed nuelear weapon that impacted
in a sparsely populated arca 6.5 miles east of Florence, South Carolina. The bomb's
high-explosive material exploded on impacetl. The detonation caused property
damage and several injuries on the ground. The airceraft returned to the base
without further in¢ident. No capsule of nuclear materials was aboard the B-47 or
installed in the weapon.

14. 4 November 1958 / B-147 / 1wvess AFR, Texas

A B-47 caught fire on takeoff. Three erew members successfullv ejeeted; one
was Killed when the aireraft erashed from an altitude of 1,500 feet. One nuelear
weapon was on board when the aireraft erashed.  The resultant detonation of the
Ligh explosive made a crater 35 feet in diameter and 6 feet deep.  Nuclear
materials were recovered near the erash site.
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15. 26 November 1958 / B-47 / Chennault ATB, Louisiana

A B-47 caught fire on the ground. The single nuclear weapon on board was
destroyved by the fire. Contamiration was limited to the immediate vicinity of the
weapon residue within the aireraft wreckage.

16. 18 January 1959 / IF-100 / Pacific Base

The aireraft was parked on a revetted hardstand in ground alter configuration,
The external load consisted of a weapon on the left intermediate station and three
fuel tanks (both inboard stations and the right intermediate station). When the
starter button was depressed during a practice alter, an explosion and fire occurred
when the external fuel tanks inadvertently jetticoned. Fire trucks at the scene put
out the fire in about 7 minutes. The capsule was not in the vicinity of the aircraft
and was not involved in the aceident. There were no coatamination or c¢leanup

protlems.

17. 6July 1959 / C-124 / Barksdale AFB, Louisiana

A C-124 on a nuclear logisties movement mission crashed on takeoff. The
aireraft was destroyed by fire, which also destroyed one weapon. No nuclear or
high-expiosive detonation occurred; safety devices had functioned as desighed.
Limited contamination was present over a very small area immvediately below the
destroved weapon.  This contamination did not hamper rescue or fire-fighting
operations.

18. 25 September 1959 / P-5M / Pacific Ocean Off the Washington Coast

A U.S. Navy P-5M aircraft assigned to Naval Air Station, Whidbey Island,
Washington, crashed in the Pacific Ocean about 100 miles west of the Washington-~
Oregon border. It was carryirg an unarmed nuclear antisubmarine weapon
containing no nuclear material. The weapon was not recovered.

19. 15 October 1959 / B-5? / KC-135 / Hardinsburg, Kentueky

The B-52 departed Columbus AFB, Mississippi, at 2:00 p.m., CST. The aircraft
assumed the number two position in a flight of two. The KC-135 departed
Columbus AFB at 5:33 p.m., CST, as the number two tanker aireraft in a flight of
two scheduled to refuel the B-32's. Rendezvous for refucling was accomplished in
the vieinity of Hardinsburg, Kentueky, at 32,000 feet. It was night; the weather
was clear, with no turbulenece. Shortly after the B-52 began refueling from the
KC-135, the two aireraft collided. The instructor pilot and pilot of the B-52
cjeeied, followed by the eleetronie warfare officer and the radar navigator. The
copilot, navigator, instructor navigator, and tail gunner failed to leave the B-52.
All four crew members in the KC-135 were fatally injured.  The B-52's two
unarmed nuclear weapons were recovered intact. One had been partially burned,
but did not result in dispersion of nuelecar material or other contamination.

20. 7 Jdunc 1960 / BOMARC / MeGuire AFR, New Jersey

A BOMARC air defense missile in readyv storage condition (permitting launch
in 2 minutes) was destroyed by explosion and fire after a high-pressure helium tank
exploded and ruptured the missile’s fael tanks., The warhead was also destroyed by
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the fire, although the high explosive did not detonate. Nueclear safety devices
functioned as designed. Contamination was restricted to an arca immediately
bencath the weapon and an adjacent clongated area approximately 100 feet long,
caused by drain-off of fire-fighting water.

21. 24 Junuary 1961 / B3-52 / Goldsboro, North Carolina

During a B-52 airborne alert mission, structural failure of the right wing
resulted in two weapons scparating from the aireraft during aircraft breakup at
2,000-10,000 feet. One bomb parachute deployed, and the weapon received little
impact damage. The other bomb fell freec and broke apart upon impaet. No
explosion oceurred. Five of the eight erew members survived. A portion of one
weapon, containing uranium, could not be recovered despite excavation in the
waterlogged farmland to a depth of 50 feet. The Air Foree sunsequently purchased
an easement requiring permission for anyone to dig there. No detectable radiation
and no hazard exist in the arca.

22. 14 March 1961 / B-52 / Yuba City. Catifornia

A B-32 cxperienced failure of the erew compartment pressurization system,
foreing descent to 10,0006 feet altitude. Inercased fuel consumption caused fuel
exhaustion before rendezvous with a tarker aireraft. The crew bailed out at 10,000
feet except for the aireraft commander, who stayed with the airceraft to 4,000 feet
and steered the plane away from a popuiated area. The two nuelcar weapons on
board were torn from the aireraft on ground impaect. The high explosive did not
detonate. Safety devices worked as designed to prevent nuclear contamination.

23. 13 November 1963 / Atomic kEnergy Commission Storage Igloo / Medina
Base, Texas

An explosion involving 123,000 pounds of high-explosive components of
nuclear weapons caused minor injuries to three Atomic Energy Commission
employecs.  There was little contamination from the nuclecar components, which
were stored elsewhere in the building. The componcnts were from the disassembly
of obsolete weapons.

24, 13 January 1964 / B-52 / Cumberland, Maryland

A B-52D was en route from Westover AFB, Massachusctts, to its home base at
Turner AFB, Georgia. The crash oceurred approximately 17 miles southwest of
Cumberland, Maryland. The aireraft was carrying two weapons, which were in a
tactical ferrv configuration (no mechanical or clectrical connections had been
made to the aircraft, and the safing switeches were in the "SAFE" position). Before
the crash, the pilot had requested a change of altitude beeause of severe air
turbulence at 29,500 feet. The aireraft was eleared to elimb to 33,000 fecet.
During the elimb, the aireraft encountered violent air turbulence, and aireraft
struetural failure then occurred. Of the five air-erew members, only the pilot and
copitot survived.  The gunner and navigator ecjected, but died of cxposure to
subzero temperatures after succecessfully reaching the ground., The radar navigator
did not ejeet and died upon aireraft impaet.  The crash site was an isolated
mountainous and wooded arca. The 14 inches of new snow covered the airera®t
wreckage, which was scalfered over an area of approximately 100 square yvards,
The weather during the recovery and eleanup operation involved extreme cold and
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gusty winds. Both weapons remained in the airceraft until it crashed, and were
relatively intact in the approximate center of the wreekage arca.

25. 5 December 1964 / LGM 301s (Miruteman ICBM) / Ellsworth A¥B, South
Dakota

The LGM 30B Minuteman | missile was on strategic alert at Launch Facility
L-02, Ellsworth AFB, South Dakota. Two airmen werce dispatched to the Launch
Facility to repair the inner zoae security system. In the midst of their checkout of
thc inner zone system, one retrorocket in the spacer below the Reeniry Vehicle
‘Rv) fired, causing the R to fall about 73 feet to the floor of the silo. When the
EV struck the bottom of tho silo, the arming and fusing/altitude control subsystem
eontaining the batteries was torn loose, thus removing all sources of power from
the RV. The RV structure reccived considcrable damage. All safeiy devices
operated properly in that they did not sense the proper sequence of events to allow
arming thc warhecad. There wes no detonation or radioactive contamiration.

26. 8 December 1964 / B-58 / Bunker !ill (now Crissom) AFB, indiana

SAC aircraft were taxiing during an exercise alert. As one B-58 rcached a
position directly behind the airereft on the runway ahead of it, the aireraft ahead
brought advanced power. As a result of the combination of the jet blast from the
aircraft ahcad, the icy runway surface conditions, and the power applied to the
aircraft while attempting to turn onto the runway, control was lost and the aireraft
<lid off the left side of the taxiway. The left main landing gear passed over a
flush-imounted taxiway light fixture, and 10 feet farther along in its travel; grazed
the left edge of a concrete light base. After eanother 10 feet, the left main landing
gear struck a concrete clectrical manbole box, and the aireraft caught on fire.
When the aireraft came to rest, all three erew members aboard abandoned the
aircraft.  The aircraft commander and defensive svstems operator cgressea with
only minor injurics. The navigator ejected in his escape capsule, which impacted
248 feet from the airera’t. He did not survive. Portions of the nuelcar weapon on
board burncd. Contamination was limited 1o the immediate arca of the erash und
was subsequently removed.

27. 11 October 1965 / C-124 / Wright-Patterson AFB, Ohio

The C-124 aireraft was being refueled in preparation for ¢ routine logistices
mission when a fire oceurred at the aft end of the refueling trailer. The fuseclage
of the aireraft, containing only components of nuclear weapons and & dummy
training unit, was destroyed by the fire. ‘There were no casualties. ‘The pesultant
radiation hazard was minimal.  Minor contamination was found on the aireraft,
cargo, and clothing of expiosive ordnance disposal and fire-fighting personnel, and
was removed by normal cleaning.

28. 5 December 1963 / A-4 / Pacific Occan

An A-4 airceraft loaded witnn ore nuc’ear weaporn rolled off the clevairor of a
.S, aireraflt carrier and fell into the sea.  The pilot, aireraft, and weapon were
lost. The ineident occurred more than 500 miles {irom land.
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29. 17 Januarv 1966 / B-52 / K(C-135% / Palomarcs, Spain

"The B-52 and the KC-i35 co’lided during a routine high-altitude-air refucling
operation, Both aireraft crashed necar Palomares, Spain. Four of the eleven crew
members <urvived. The B-52 earried {our nuclear weapons. Onc was recovered on
the ground, and one was reeovered from the sea on: v April after extensive search
and rceovery cfforts. Two of the weapons' high-cxplosive muaterials cxploded on
impact with the ground, releasing some radioactive materials. Approximately 1400
tons of slightly contaminated soil and vegetation were removed to the United
States for storage at an approved site. Represenaatives of the Spanish Government
monitored the clcinup operation.

30. 21 January 1968 / B-52 / Thule, Greenland

A B-52 from Platisburgh AFB. New York, erashed and burned approximately 7
miles southwest of the runway at Thule AB, Greenland, while approaching the base
to land. Six of the seven erew members survived. The bomber earried four nuelesr
weapons, all of which were destroved by fire. Some radioactive contamination
oceurred in the area of the cerash, which was on the sea ice. Some 237,000 cubic
feet of contaminated ice, snow, waler, and crash debris were removed to an
approved storage site in the United States cver the course of a 4-month opcration,
Although an unknown amount of contamination was dispersed bv the crash,
cnvironmental sampling showed normal readings in the area after the cleanup was

completed.  Representatives of the Danish Government monitored the cleanup
opcrations.

31. Spring 1968 / Atlantic Oceun

Netails remain elassified.

32, 19 September 1980 / Titan ITICBM / Damascus, Arkansus

During routine maintenancee in a Titan Il silo, an Air Foree repawrman dropped
a heavy wreneh socket, which rolled off a work platform and fell toward the
bottom ol the silo. The socket bounced and struek the missile, causing o leak from
a pressurized fuel tank, ‘The missile complex and the surrounding area were cvaeu-
ated, and a team of specialists was called in from Little Rock AFB, the missile's
main support base.  About 8.5 hours after the initial punctura, fuel vapors within
the silo kmnited and exploded.  The explosion fatally injured one member of the
team. Twentyv-one other USAT personnel were injured. The missile's reentry vehi-
ele, which contained a nuclear warhead, was recovered intact. There was no radio-
actlive contamination.

NOTE: The events outlined here involved operational weapons, nuelear
materials, aireraft, and/or missiles under control of the ULS. Air Foree,
U.S. Navy, or the Atomie Energy Commission (the DOY predecessor
ageney)., ‘The U.S. Army has never experienced an event elassified as an
anecident involving nuelear weapons,  The ULS. Marine Corps does not
have custody of nuelear weapons in peaccetime, and has not experienced
an acceident involving them.
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