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On January 21, 1968, a B-52 bomber (HOBO 28) 
carrying four nuclear weapons crashed on the sea 
ice off the shore of Thule, Greenland. Both the 
aircraft and the weapons disintegrated on impact. 
There was no nuclear explosion since the design 
of the weapons precluded any nuclear reaction. 
Nevertheless, limited contamination resulting 
from the dispersed radioactive material from the 
weapons had to be controlled and removed, as 
did the aircraft debris.



DTU Environment31 October 2021

HOBO 28 Accident details
• Following take-off, the flight proceeded uneventfully. The first aerial refueling, accomplished approximately 

4 hours into the mission, was routine. One hour later the aircraft commander instructed the copilot to begin 

crew rest. At this moment started a series of events that led to the destruction of HOBO 28. The cabin 

temperature became too cool for comfort at the flight-planned altitude. In accordance with approved 

procedures, the copilot set the temperature control to maximum heat. This action provided a source of very 

hot air for cabin temperature control. After making the initial setting, the copilot began decreasing the 

control setting as crew members reported they were getting too hot. Then, a few miles south of Thule Air 

Base, one crew member reported the odor of burning rubber. With fumes growing stronger in the cabin, the 

aircraft commander instructed the crew to go on oxygen and locate the source of danger.

• The navigator searched the crew compartment once without finding where the smoke and fumes were 

coming from. Ordered to make a second search of the same area, he moved a metal box, and located the 

fire. Hurriedly he alerted the crew and started using a fire extinguisher on the flames. The pilot notified the 

ground station of a fire in the cabin and requested authority for an immediate descent and for emergency 

landing at Thule Air Base. Two minutes later he began the descent. Downstairs, the navigator was having 

little success in containing the fire even though he had now used both available fire extinguishers. Shortly 

after descent began, all aircraft electrical power was lost, and the bailout order was given and executed. 

The aircraft continued on down, struck the ice in a steep left bank and disintegrated from impact, 

explosion, and fire.

• Seven persons were aboard the aircraft. Six survived.
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Cleaning up

Personnel monitoring at decontamination station.

Nasal swabs were included in the personnel 

monitoring routine.

Col C. S. Dresser, (right), base commander at Thule AB, and Commander Jorgen 

Malgard, Danish liaison Officer, make a clean sweep of Project Crested Ice.
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Project Crested Ice

• Plane wreckage and weapons
components shipped to US

• Contaminated ice/snow stored in 

25000 Gallon tanks at Tank Farm 

before sending to US

• Radioecological follow-up
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B-52  - US Strategic Air Force 
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Previous Thule investigations

•Marine expeditions: 1968, 1970, 1974, 1979, 1984, 1991, 1997, 2003

•Terrestrial sampling (Including lakes):

 1968 (Crested Ice). Pu on snow at Narssarssuk, Saunders Island and Wolstenholme identified.

 1968 (WC Hanson). Investigations around Kap Atholl. Weapons Pu identified.

 1997 (Eriksson & Holm). Soil & lake sediments north & east of TAB. No signs of weapons Pu.

 2003 (Thule-2003 expedition). Soil sampling at Narssarssuk

 2006 Sampling at Nassarssuk and south of Green Valley.
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US EML air sampling at Thule 

Air Base
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Thule-97: Erkki Ilus, STUK,  Mats Eriksson, LU & Risø
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Gemini sediment sampler
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Biota fishing equipment: Crabnets 

(below) and Sigsbee trawl (right)
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240Pu / 239Pu atom ratios, Thule (1968), Palomares (1966) and Urals
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Sampling campaign 14-27 August 2003

• Sediment mapping

• Sampling of

–Sediment, particles

–Seawater

–Seaweed

–Other biota

–Soil

Research Vessel Adolf Jensen, 165 BRT (1967)
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Seabed characteristics from side-scan sonar

Iceberg scour marks on seabed at 100-150 m

Rectangular object of ca. 5x5 
m found at about 180 m depth
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Sampling locations for sediment and soil in 2003
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Total 239,240Pu in sediments
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Results from 2003 survey

• Pu inventory in sediments estimated with systematic account of hot particles at 3 TBq 

(about 1 kg), which is higher than earlier estimates

• Pu in seawater, sediments and biota illustrate remobilisation from the seabed and 

transport to surface waters and further away

• Insignificant risk of exceeding dose limit from marine exposure pathways

• Small potential risk on land from inhaling resuspended radioactive particles



DTU Environment31 October 2021

Gamma measurements 2006



DTU Environment31 October 2021

Vacuuming for hot particles at Narssarsuk, 2007
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Passive sampling of aerosols using sticky surfaces
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Active air sampling
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Soil sampling
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Am-241 in soil
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Portable gamma spectrometer 

used for field measurement of 
241Am at Narssarsuk with 

detector at 1 m above ground
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Am-241 in soil
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Am-241 in soil determined from laboratory analyses of soil samples and field measurements.
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Pu/Am concentrations on 

land
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Estimates based on geostatistical analysis of data 

from lab analyses of soil samples and field 

measurements.

Spatial prediction of the log10(Am) concentrations  

in the Narsaarsuk area overlaid with height 

curves.  Black dots indicate measurement 

locations.

Total Pu inventory on land estimated at 100 g with 

95% confidence interval from 50 g to 200 g
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Dose assessment at Thule, 2011

• External dose – negligible contribution from Pu/Am contamination compared to natural 

background

• Inhalation – extremely low concentrations of Pu in air and doses correspondingly low

• Ingestion of meat from musk oxen – no analytical data available on Pu/Am in meat from 

musk oxen, but experience from UK/USA on transfer to cattle and sheep indicates that the 

dose will be insignificant

• Wound contamination – conservative estimates of a wound contamination of 0.1 g 

contaminated soil or a hot particle cause doses well below 1 mSv/y

• Total doses to individuals in the Thule area are estimated to be smaller than 1 mSv/y and 

have no significance to health
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The End


