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GREAT technological accomplishment imposes great responsibility.
Nowhere is this responsibility made more apparent than when an
accident involving an advanced development poses a possible threat to
people whose only involvement is that of proximity to the scene of the
mishap. A potential catastrophe tests—as nothing else will—the desire
to cooperate, to exert exceptional effort, and to devise new measures
for averting disaster.

Our nuclear weapons can be activated only after a prescribed
sequence of actions is followed. Because of their awesome destructive
power, however, any accident involving them rightfully receives maxi-
mum attention. On January 21, 1968, a B-52 bomber carrying four
nuclear weapons crashed on the sea ice off the shore of Thule, Green-
land. Both the aircraft and the weapons disintegrated on impact. There
was, of course, 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.

A major disaster was turned into a classic example of international
cooperation at governmeintal, scientific, and local levels. During the
ensuing months, the Danes and Americans at Thule provided a striking
example of international teamwork. The seemingly insurmountable task
of recovering and removing all traces of the accident proves again that
truth may be stranger than fiction—and fully as exciting. This issue has
osen to provide a condensed but complete summary of details of
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Palicy Statement

USAF NUCLEAR SAFETY is published to
assist Commandiars, Nuclear Safety Officers,
Flight Surgeons, Security Police personnel,
and others having nuclear safety responsi-
bilities in establishing and implementing an
aggressive, effective Nuclear Safety Program.

The contents of this publication are infor-
mational and not to be construed as directive.
Written permission must be obtained before
material may be republished by other than
Department of Defense organizations.

Contribution of articles, photographs, and
items of interest is encouraged. The Editor
reserves the right to make any editorial
change in manuscripts which he believes will
improve the material without altering the
intended meanirg.

Direct communication is authorized with:
The Editor, USAF NUCLEAR SAFETY, Direc:
torate of Nuclear Safety (AFINST), Kirtiand
AFB, NM, 87117.
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HQ STRATEGIC AIR COMMAND
Offutt AFB, Nebraska

SUDDEN AND UNEXPECTED DANGER
N 21 January 1968, HOBO 28 took off on a 24-hour
airborne alert mission. At the time of lift-off there
was every indication that the mission would be com-
pleted successfully. All required maintenance and air-

-craft inspections had been performed. A later

examination of all aircraft records and related docu-
ments revealed no signs of maintenance malpractices
or system discrepancies that would bring on an accident.
The crew of HOBO 28 was an integrated combat-ready
crew; that is, its members had continually trained and
flown together as a unit. An extra pilot was aboard to
insure adequate rest for the principal crew.

Following take-off, the flight proceeded unevent-
fully. The first aerial refuveling, accomplished approxi-
mately 4 hours into the mission, was routine. One hour
later the aircraft commander instructed tii¢ crew-
assigned copilot to begin crew rest and ordered the spare
pilot into thie copilot’s seat. At this moment in a most
unobtrusive way 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 substitute copilot selected the
emergency right-hand inboard position to provide cabin
air and rotated the temperature rheostat to the position
of maximum heat. This action provided a source of very
hot air for cabin temperatur: control. After making the
initial setting, the copilot began decreasing the rheostat
setting as crew members on station reported they were
getting too hot. Then, a few miles south of a northern

« air base, one crew member detected and reported the

odor of burning rubber. With fumes growing stronger
in the cabin, the aircraft commander instructed the crew
to gc on oxygen and attempt to locate the source of
danger. The copilot repositioned the air bleed sclector
back to the normal position.

IN-FLIGHT FIRE .

I'he navigator searched the lower crew compartment
once without finding where the smoke and fumes were
coming from. Ordered to make a second search of the
same arca, he movi'd 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

FLIGHT PATH

AIRCRAFT IMPACT
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Crash path prior to impact on the ice.
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navigator was having little success in containing the
fire even though he had now used both available fire
extinguishers. Shortly after the descent began all air-
craft electrical power was lost, and the bailout order was
given and executed. The aircraft continued on down,
struck the ice intact in a steep left bank and disintegrated
from impact, explosion, and fire.

ESCAPE AND RESCUE OPERATION

Seven persons were aboard the aircratt. Six survived.

Pilot. The pilot was wearing thermal underwear
under a winter weight flying suit. Having given the
bailout order, he reached down and turned on the
abandon light and heard in short succession four dis-
tinct explosions from ejection seats. He could not now
see anyone on the upper deck, but he could see the glow
from the fire on the lower deck. He rotated his ejection
levers. His next sensation was that of floating down in
his parachute. He could see lights, and he actually
landed within the confines of the air base below. After
landing, he attempted to open the survival kit, but it
was so dark and his hands so cold that he could not.
Abandoning the chute and survival kit, he walked about
600 yards to a heated hangar on the air base.

Copilot. The spare pilot occupying the copilot’s seat
was wearing arctic underwear beneath a summer flying
suit. As the emergency developed, he put on his parka.
He describes his ejection as not painful or unpleasant.
After his chute opened, he deployed the survival kit
and adjusted himself for landing. He found that he was
directly over the west end of a runway. As his feet
touched, he yanked the quick-disconnect mechanism

USAF NUCLEAR SAFETY
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200 yards toa hangar Personnel in the hangar i

ately transported him to the base hospltlli or. .~

observation.
Radar Navigator. The radar navigator remembers thé

lower crew compartment as a sea of flames. He also"
remembers a tremendous shock at ejection and a heavy ,

opening shock from his parachute. He could not stop
his oscillations beneath the chute because of an injured
arm. During descent, he saw the lights of the base and
a bright flash from the airaaft striking the ice: Ever
though he lost his helmet and left glove in the ejection,
he does not remember being overly cold during the

descent. By the time he was able to detect the ground,
he was only 20 feet above the surface; and: he lilt with-

out deploying the survival kit. After landing, he ‘was
concerned that his injury might get worse, so he hurried
on without attempting to open his survival kit. IHe had
gone only a short distance when he way joined by the
crew Electronics Warfare Officer (EWO).

Electromics Wanjare Officer. The crew EWO was wear-
ing thermal underwear under a light summer weight
flying suit. He was not wearing a winter parka and had
no time to don it before ejecting. When ordered to aban-
don the aircraft, he went through his ejection sequence
and next remembers the cold night air. While descend-
ing, he noticed that he was drifting away from the base.
This did not cause him any great concern because he
felt that he could make it to the base on foot anyway.
The snow felt like concrete when he hit. His attempts
to open the survival kit failed because of the cold. He
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heard a cry for help. In the course of answering, he
managed to rendezvous with the injured radar navi-
gator. He returned to his kit and got out some of (s con-
tents to make the injured man more comfortable.
Together they started tor the base. After traveling for
30 to 45 minutes, they were rescued by helicopter.
Gunner. The gunner was also wearing thermal type
winter underwear under a summer weight flying suit.
After hearing the bailout order, he ejected without inci-
dent except that he lost his helmet and gloves. He felt
that the descent took an extremely long time and be-
cause his hands were cold, he di.! not deploy the sur-
vival kit. After landing, he attempted to open the kit
but the intense cold stymied his efforts. Since he could
not see the air base, he soon abandoned the kit and
started walking. An estimated hour and a half later,
searchers found him and took him to the hospital.
Navigator. The navigator was the first crew .:ilember
to eject and the last to be rescued. During ejection, he
remembers his arms flailing and the thought that his
shoulder was broken. The pain in his shoulder kept
him from deploying his survival kit during descent.
After he landed, this same injury prevented him from
opening the kit. He thought about attempting to walk
to the base, but decided against it because he had lost
his directions. He finally wrapped himself in the para-
chute and lay down on the snow to rest. Throughout
the next several hours he heard helicopters flying low,
some within 306 feet, but he was unable to attract atten-
tion. It was 10 be more than 22 hours before a search
plane would locate him in a depression in the snow.

He was immediately taken to the hospital for treatmer:t
of serious frostbite.

Crew Copilot. When the fire was detected, the crew
copilot was out of his seat for crew rest. The rapid
development of the emergency prevented his return to
his primary position. Having no recouise to an ejection
seat, his only other means of egress was by way of the
navigator's hatches in the lower crew compartment. To
get to them he had to pass through the fire area. When
his body was recovered, the soles of his boots and a
portion of his parachute canopy and harness showed
evidence of fire damage. The cause of death was not
the fire, but a bead injury sustained in all probability
when he departed the aircraft at the high airspced. The
rescue of the injured navigator ended-the ordeal of the
crew of HOBO 28 some 24 hours after takeoff.

EPILOGUE

SAC would like to avoid all aircraft accidents. The
thousands of hours SAC aircraft have flown safely attests
to the soundness of a program the essential elements
of which are crew discipline, close and continuous
supervision, and insistence upon professionalism. None-
theless, so long as vigilance requires flying the risk of
mishap remains. And accidents are notoriously dis-
respectful of time, place, and circumstances. SAC has,
therefore, organized a team of specialists to respond
anytime, anyplace to accidents and to iminimize the after-
effects of such emergencies. It was this team that moved
in following the crash of HOBO 28 to perform most
impressively.

$Sgt Calvin W. Snapp (centerj, Gunner, is aided by rescue persannel, TSgt Jackie D. Wanghtel (left) and Sgt Robert T. Switala, after ejecting
from HOBO 28.
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tiol Group was mobilized simultaneously with the acti-
vatic:n of many lateral and subordinate disaster response
org (mizations. This “alert force,” selected knowledgeable
Air Staff personnel, who serve their turn on 24-hour
standby duty in addition to their regular Air Staff
duties, responded within the hour. Some canie from
homes many miles from the Pentagon nerve center, the
USAF Command Post located deep inside that building
on the Virginia shore of the Potomac flats. At the same
time, the Departments of State and Defense were estab-
lishing liaison with the Danish Government and scien-
tific groups. This cooperation—in Thule, Copenhagen
and Washington —was to continue from the first hours
following the Thule crash through: the final stages of
the clean-up operation many months later.

By Headquarters USAF Oftice Instruction covering
response to nudlear emergencies or accidents, the
Director of Supply and Services, or his munitions repre-
sentative, was designated as the Broken Arrow Control
Group Team Chief. His team, like that of other agencies
organized under nuclear disaster preparedness
directives, calls on many Air Staff officers for profes-
sional and technical support as deemed necessary.
Selected personnel from Systerns and Logistics, Opera-
tions, The Inspector General, Surgeon General, and
Office of Information typify the “first team” of required
specialists.

Well developed and frequently reviewed checklist
procedures which are maintained in the Command Post
were brought out and tasks assigned to reporting team
members as they checked in. Other governmental agen-
cies and military service units were alerted during the
initial phase of the disaster alert. Communications were
promptly established with the Defense Atomic Support
Agemcy, Atomie Energy Cominission, thre Departiment
of State (and through it, the Danish Government),
National Military Command Center, and Army
and Navy Control Centers to advise them of the existing
situation and to alert them for possible response.

As the field forees of the Strategic Air Comnaand
(SAC) and the Aerospace Defense Command mobilized
and reported, situation reports began to filter in. It was
soun evident that the problem was of major cotisequence.
To prepare for the long pull, the Broken Arrow Control
Group was organized into two 12-hour shifts for conti-
nuity of operation.

With receipt of information and situation reperts,
one time-consuming task faced by the Broken Arrow
Control Group was to consolidate data and develop pre-
cise reports and briefs. These were prepared for the
Chief and Viee Chiel of Stul, Secretary of tie Air Foree,
Air Force General Counsel, Joint Chiefs of Staff, Secre-
tary of Defense, Department of State, and the White
House. Other briefings and data files were prepared for
the Command Post, Deputy Chiefs of Staff and offices
of primary interest, as required, to implement support
requirements,

T P o e T eI T vt e TV TPt e~

Reaffirming the tried and proven policies and
guidance given for nuclear emergency situations, the
Vice Chief of Staff made it very clear that The Com-
mander in Chief. Strategic Air Command, and his “On-
Scene Commander™ would run the show for the United
States in cooperation with Danish authorities. The
Broken Arrow Contro! Group would provide support
requested which was beyond the immediate capabilivy of
the command involved, or taxed its resources so as 10
affect assigned mission responsibility. Matters of policy
in all cases were referred to the Office of the Chiel of
Staff und were implemented through the Broken Arrow
Control Group.

Shartly after his arrival at Thule, the On-Soeae Cow-
mander assessed the dark, cold, and hostile environment
surrounding his operation. As the situation developed,
his frequem requests for speeific types and categorivs
of talent, tools, and equipment, which were beyond the
scope of, or not available in SAC, were funnelled to the
Broken Arrow Conirol Group for action. The require-
ments were researched, located, made avaiiable, and
promptly dispatched to Thule.

The list reached staggering proportions and “things
you never heard of before” were rounded up from the
far corners of the earth. Army amphibious vehicles and
prefabricated arctic buildings from Alaska. arctic ice
specialists from the U.S. Army Terrestrial Sciences
Center, Hancver, New Hampshire, atomic scientists
and supporting technicians and officials from the United
States and Dei.mark, and sophisticated radiologicai
equipment from New Mexico, California, and Ohio,
disaster kits-from Texas and Europe, oceanographers
from Navy resources, and pegple with a thousand talents
from everywhere.

During the early wecks of woarch and seoovery the
Military Airlift Command responded to innumerable
requirements to airlift urgently needed supplies, equip-
ment, and people to and from Thule. Although heavily
committed to many other top priority airlift require-
ments throughout the world, those valiant crews made
it to Thule, as and when needed, with loads that
resembled booty from an auction. SAC, of course, gen-
erated many extra fights from eir own overburdened
resources of tankers and base aircraft. In fact, nearly
every Air Force command possessing cargo-capable air-
craft lent a willing hand to support Project Crested Ice.

From the very beginning, the radioactive aspects of
the accident drew worldwide attention of friend and foe
alike. Pevple remeinbered the sensational stories -
culated after Palomares, Spain, and other instances of
nuclear bumbs involved in gireraft accidents Faet, fic-
tion, and voluble emotion were reported by some of the
foreign press about the Thule crash, sometimes with the
aim of discrediting the United States. Countering these
erroneous and misleading stories were direct, straight-
forvard reports of the facts, numerous on-the-scene
briefings and tours conducted by the On-Scene Com-
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mander and his staff, and close cnoperation with Danish® A

officials and scientists at al! levels of government, who
worked hand-in-hand with American counterparts in
resolving the post-accident problems.

In mid-February, American and Danish scientists,
government representatives, and Air Force officials re-
viewed the situation at meetings held in Copenhagen,
and jointly planned the course of future actions. Since
there was no evidence of any nuclear contribution from
the destruction of the weapons involved in the accident,
efforts were directed at removal of alpha-emitting par-
ticulates a1.d aircraft fuels which could containinate the
Thule coast~! areas after spring breakup of the ice.

A moxnth later, a follow-up meeting was held between
the two government groups, this time in Washingtoa,
and further refinements to cleanup and research guid-
ance were promulgated and furnished the Air Force.

With SAC completing its search and vecovery oper-
ations, further actions were directed. by the Vice Chief
of Staff. Air Force Logistics Command forces, under the
Directorate cf Special Weapons, planned and imple-
mented their assigned task of removing all collected
debris from Danish territory. The Aerospace Defense
Command, as the operating command for Thule Air
Base, provided security, radiological and crash scene
monitoring, and performed a myriad of other support
tasks required to meet agreement requirements between
the United States and Denmark. Scientists and techni-
cians from many Air Force units and other services
assisted in accomplishing these tasks. All were directed,
supported, and reported through the Broken Arrow
Control Group acting as the agent for the Chief of Staff.

The list of individuals, offices, agencies, and depart-
mernts who woirked together as a team would fill the
pages of a sizeable book. Countless unsung participants,
many of whom performed in a prodigious manner with
little or no recognition, can rightfully take pride in the

Mr Zinglersen briefing General Hunziker and staff.

USAF NUCLEAR SAFETY
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‘fact that they rose to the occasion and met the challenge

with professionalism.

SAC'’s dynamic forces were brought to bear and con-
sequently have reaped the praise and respect of the free
world for the professional and thorough manner in
which they performed search and recovery operations.

The Aerospace Defense Command and its 4683rd Air
Base Group took charge upon SAC's departure from
Thule in March and served as a holding force, coordi-
nating and supporting further cleanup, removal, and
technical study operations. As host to many hundreds
of people —technicians, scientists, foreign diplomats and
the world’s press—the Aerospace Defense Command
presented a most creditable image of the Air Force to
the world.

The Directorate of Special Weapons of the Air Force
Logistics Command was tasked with the monumental
job of safely removing all crash debris for disposition
in the United States. The work was accomplished with
dispatch and technical precision.

The Atomic Energy Commission’s experts in the
field of handling and disposing of radioactive waste
materials closed out ihe episode when they completed
the debris processing.

From the viewpoint of the Hcadquarters United
States Air Force Broken Arrow Control Group, on which
I was privileged to serve, it was clearly evident that the
disaster preparedness plans of the Department of the
Air Force and Government were dynamic, workable,
and manageable. Valid and valuable lessons were
learned.

Under the added pressure of international public
interest, Project Crested Ice was a meticulous effort that
scvercly tosted the Air Foree's ability to cope with a com-
plex and costly situation.

In the final analysis the record will show —“Mission
completed in an outstauding manner.”

Personnel of the Materie! Section in actian.
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EVALUATION OF POSSIBLE HAZARDS

THE DANISH THULE COMMITTEE

ﬂcnshnear ‘Thule on 21 January 1968, was that
- an American military bomber carrying nuclear weapons
~ had crashed on Danish territory. Reliable information

conwmmg what had happened to the aircraft and to
<its cargo of nuclear weapons was not available at that

f:me, but it was known that within a certain area
i near the site of the crash, small amounts of radioactivity
3 ‘had been detected.

In order to evaluate possible hazards to the popila-

tion in the Thule district and the precautions to be
taken, a close coordination was established between the
‘Nationa! Health Service, the Atomic Energy Commis-
sion (both having certain administrative responsibilities
for. pmblems which might arise in connection with the
‘use of atomic energy and radiation), and—of course—
the Ministry for Greenlard.
. The initial considerations as to what the Danish
- authorities should do towards establishing and dealing
| with possible risks in connection with the accident, took
{ place in the Ministry for Foreign Affairs on 22 and 23
Jammry During these discussions, the Ministry of De-
fense, in addition to the above mentioned-authorities,
was also represented.

As early as 22 January, in the course of these dis-
cussions, it was decided that a Danish Scientific Group
should be sent to Thule immediately. As representatives
of the Danish Government and in connection with oper-
ations initiated by the United States, this group was to
establish and evaluate possible immediate and long-
1«nge effects of the accident on the local population and
then take the necessary measures. The composition of
the Danish Scientific Group, both during the first few
days and after 29 January when the group was expanded
with more Danish experts, as well as its objects and
activities, are described in detail in the contribution by
the leader of the Danish Scientific Group, Professor Dr
Jergen Koch, “Danish Scientific Group Investigations,”
and the following Danish contributions.

Before the departure of the group, which was de-
layed by 1 day because of landing difficulties in

Thule, the Honorable Dr Car] Walske, Assistant to the
U.S. Secretary of Defense (Atomic Energy), arrived in
Copenhagen to brief the Darish authorities on the in-
formation available on the accident.

On 25 January, Dr Walske met with the team of Dan-
ish scientists and other officials from the Danish author-
ities involved, in order to pass on technical information
on the accident which might be useful for the group’s
investigations in the Thule area. During this meeting,
the first Danish-American discussions took place con-
cerning the extent of and type of risks which might be
connected with the spreading of radioactivity in the
area. The discussions were based on the supposition that
the plutonium contamination, which had been demon-
strated, could have been the result of the explosion of
the conventional high explosive surrounding the
nuclear material in the unarmed bombs in one or more
of the bombs during the crash, thereby producing the
spread of fissionable material. At the same time, it was
clear that nuclear reaction could not have been brought
about by the crash.

The Danish Scientific Group left for Thule on the
the afternoon of 25 January. During the time following
their arrival, they carried out a series of investigations
and operations in Thule parallel to and as a supplement
to the American work. As will be evident, there was close
coordination in the steps taken by the Danish and
American authorities. On the basis of the information
sent out from Thule, the Danish authorities in Copen-
hagen were able to continue to follow and evaluate
developments accurately. Immediately after the crash
preparations were started at Ris6 to enable Danish
measuring operations to take place. As more informa-
tion became available these preparations were expanded
and intensified.

Some 2 weeks later, when the initial Danish investi-
gations and measurements in Thule had been com-
pletid, and when the type and extent of the work which
had been begun by the American group had been ascer-
tained, nearly all of the Danish scientists returned to
Copenhagen. Replacements were sent out, however,
and during the following months there was always at
least one Risé staff member in Thule.

Thus, when the Danish as well as the American
initial investigations had been carried out at and around
the crash area, meetings were set for 15 and 16 February
to be held in Copenhagen between Danish officials and
an American delegation under the leadership of Dr
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Walske, together with a group of experts, both Danish
and American, who had participated in the investiga-
tions in Thule. Previous to the Danish-American meet-
ings, Danish officials and scientists had met to evaluate
the investigations and evidence in connection with the
accident, and to discuss measures reouired with regard
to {urther investigations, clean-up of the area, etc.

At the meetings on 15 and 16 February, the informa-
tion gathered by both sides was reviewed and discussed,
both in meetings between all participants as well as in
smaller working parties appointed to deal with partic-
ular aspects. Aside from an exchange of views and in-
creased knowledge concerning the extent and nature
of the accident, the meetings resulted in detailed agree-
ments as to what measures should be undertaken with
regard to cleaning up the area where plutonium con-
tamination had occurred.

Agreements were also reached concerning further
measurements and investigations on the land areas sur-
rounding the crash site, as well as continued surveillance
of possible ecological consequences. It was a basic prem-
ise for the agreements reached at the meeting that
further talks should take place concerning modifica-
tions or extensions of the operations agreed upon if
new information or evaluations should prove such
operations desirable. Furthermore, it was also agreed
that in the course of the continued work, close contact
should be maintained between the parties. The joint
press release of 16 February, issued after the meetings,
follows:

“Scientists from Denmark and the United States
have been meeting for the past 2 days for discus-
sions of the technical questions arising from the B-52
crash at Thule, Greenland. The meetings continued
the close cooperation which has existed since the
time of the crash. Scientists of both nations have
worke 1 together at the scene of the crash and partici-
pated in the gathering of scientific evidence. The
scientists reviewed the considerable progress which
has been made at the site in collecting aircraft and
weapons parts. Contaminated material will be re-
moved from Greenland. They also assessed the extent
to which radioactivity was released.

“1t was agreed that under present conditions the
radioactivity spread in the area is not a hazard to
people or biological species, nor is any hazard fore-
seen for the future. Nevertheless, an effort will be
made to remove the main part of the radioactivity
which is on the ice. The conclusions of the scientists
regarding the absence of hazards to the biosphere will
continue to be examined in detail. Further supporting
evidence will be accumulated through an extensive
program of Aata gathering.”

During the first phases of the Thule case, the orga-
nization and carrying out of the Danish investigations
and operations as well as the coordination between the

USAF NUCLEAR SAFETY

T

DPanish authorities involved, had taken place 1o some
extent in an improvised way. After the Danish-
American meetings in February, it was agreed that as
a continuation of the cooperation which had existed
between the National Health Service, the Atomic
Energy Commission, and the Ministry for Greenland,
it would be useful to establish a restricted comniittee 1o
maintain continued contact with the American authori-
ties and to follow the execi tion of the measures and
investigations which had be>n agreed upon. In close
contact with government, th:s committee was further-
more to make additional agreements on any measures
or investigations which might be deemed nccessary for
further clarification of any other factors connected with
the accident, and take any additional measures for the
protection of the population of Greenland against pos-
sible effects of the accident. On 8 March 1968, the Min-
ister of Education (the Nuclear Installations Act which
includes rules on the safety of such installations is ad-
ministered under the Minister of Education), on behalf
of the Government, approved the establishment of this
committee. The fcllowing members were appointed:

H. H. Koch. Permanent Under-Secretary of State,
and Chairman, Executive Committee, Danish Atomic
Energy Commission.

E. Juel Henningsen, M.D., Deputy Director General,
Nationa! Health Service.

Jérgen Koch, Professor, University of Copenhagen,
and Consultant to the National Health Service.

H. Lassen, Head of Division, Ministry for Green-
land.

Dr C. F. Jacobsen, Assistant Director, Risé.

H. L. Gjérup, M.Sc., Head of Health Physics De-
partment, Risd.

Mr G. Vigh, Head of Section, Danish Atomic Energy
Commission, was appointed as secretary of the Com-
mittee. The Committee maintained close contact with
the Ministry of Foreign Affairs throughout.

Mr Vigh was appointed as secretary of the Com-
mittee. The Committee maintained close contact with
the Ministry for Foreign Affairs throughout.

During the period following the meetings in Copen-
hagen on 15 and 16 February 1968, in accordance with
the agreements reached, investigations and clean-up
operations were carried out in the Thule area. However,
on the basis of the negotiations between the Americar
and Danish technicians and scientists working in Th:
and as a result of the contact between the Am
authorities in Washington and the above m::... -
Danish Thule Committee, the measures takon v
tinuously adapted and in certain respecis chanzed as
further clarity of the circumstances of the accident was
established.

As the above mentioned work progressed, it became
evident that another meeting would be necessary for
establishing a new overall evaluation of the case. What
was needed was a comparison of the extensive Danish
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Press people ond team of Danish radiation experis are infarmed by U.S. General Hunziker, Feb. 27, in Thule, Greenland, about recovery attempts of
rodioactive bomb frogments from the B-52 bomber which crashed near Thule Air Base Sunday, Jan. 21. in front of the General photo shaws from
left: Engineer H. L. Gigrup, Hans Lossen from Ministry for Greenizud, Prafessor O. M. Kafoed-Hansen, Professar Jérgen Koch and Master of Science

Per Grande. Copyright:Nordfoto 29.1.68/0L Phata:LAD

and American measurements and investigation results,
on the basis of which a revision and extension of the
agreements reached in Copenhagen could be drawn up.
For this purpose, a meeting was arranged in Washington
for 18 and 19 March between the Danish and American
authorities.

At the meetings, the progress of the work was dis-
cussed, including the nearly completed task of removing
the contaminated snow from the crash area and the
likewise nearly completed collection of airplane debris
and fragments of the nuclear weapons. In addition, the
scientific evidence collected by both countries confirmed
that, as hitherto assumed, there were 1o risks involved
for human beings, animal and plant life as a conse-
quence of the crash. New agreements were reached as
to the completion of the cleaning up of the area, the
removal of aircraft debris and of contaminated snow
and ice, as well as the completion during the coming
summer of control measures, including a radio-
ecological investigation program. The joint press re-
lease of 19 March follows:

“Danish and American scientists and officials met
on Monday and Tuesday to review the status of opera-
tions at the site of the B-52 crash in January near
Thule Air Base, Greenland. These meetings
continued the cooperative approach to technical mat-
ters associated with the incident. Previous exchanges

10

have taken place at Thule on a continuing bs sis and
in meetings at Copenhagen.

“The participants discussed the program for remov-
ing contaminated snow. This ihad been jointlv agreed
earlier as a housekeeping measure, even in the
absence of concern regarding biological hazards. Re-
moval of contaminated snow is now nearly completed.
This snow is presently contained safely in storage
tanks and the contamination will be removed from
Greenland.

“The group noted that removal of contaminated
aircraft debris from the ice is nearly complete, except
for small pieces which are still being recovered. The
recovered aircraft debris is being stored safely in
metal containers at Thule AB and will be sent to the
U.S. for disposal.

“In addition to reviewing the housekeeping opera-
tions and agreeing that they are nearly complete, the
scientists jointly examined the extensive data
gathered from the ice at the crash point, as well as
from outlying areas. These measurements have con-
firmed the earlier views that there is no risk for
human beings, nor for marine, animal or plant life.
Joint surveillance will, however, continue.”

In the course of the spring and summer of 1968, the
clean-up work of the area around the crash and the
removal of the aircraft debris and contaminated snow
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and ice were completed. The Danish health physicists
from Risé followed the work (for further details, see
article “Danish Health Pysicists” Activities”, by O. Wal-
mod et al.).

Already at the time of the February meetings in
Copenhagen, the Danish authorities had emphasized
that they wanted to ensure complete safety with regard
to the risk of possible consequences for human beings
and animal and plant life, also of possible long-run
consequences. At the March meetings in Washington,
this position resulted in agreements concerning the im-
plementation of a Danish radio-ecological investigation
program to be carried out during the latter part of the
summer of 1968. The purpose of the investigation was
to obtain further confirmation of the scientific evidence
previously collected by both countries. A more detailed
description of the program and its operation in August
1968 can be found in the article, “Ecological Survey” hy
F. Hermann and Christian Vibe. In support of the radio-
ecological program, the United States furnished an
oceanographic research submersible, the STAR 111, for

The Danish Molor Ship, AGLANTHA.

the investigation of the sez bottom at the crash area.
Reference is made to the foilowing joint press release
as of 9 August 1968:

“The Department of Defense and the Danish
Atomic Energy Commission announced today the
beginning of two wrap-up actions related to the B-52
crash last January in Thule, Greenland.

“First, Danish scientists will lead a joint two-part
ecological survey. Second, approximately 600 con-
tainers of melted ice, snow and other residue, col-
lected at the crash site, will be shipped to the United
States for disposal.

“The joint Danish/United States ecological survey
will begin at Thule in early August. It is part of a
joint Danish/United States follow-up effort agreed
upon at the last meeting of Danish and American
scientists early this year. The survey party will again
evaluate the environtirent i the erash area. Previous
joint scientific findings established that there was no
risk in the area for human beings, nor for marine,
animal, or plant life as a result of the B-52 crash last

January.
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“This re-evaluation is in keeping with the corserva-
tive scientific approach followed throughout the re-
covery operation.

“The Danes will conduct the main phase on the
surface where samples of plant and animal life will
be collected and evaluated. Their party, operating
from the 54-foot Danish motor ship, AGLANTHA,
will consist of five Danish scientists, specializing in
the fields of biology, ecology, hydrography, and health
physics. One American scientist will also accompany
this team. Their I-month surface survey will also pro-
vide an opportunity to acquire new knowledge of the
region’s normal ecology.

“In support of the joint program, the United States
is furnishing an oceanographic research submersible
—the STAR IlI—which will survey the area below
the crash site. Underwater survey operations are ex-
pected to be completed in August.

“In addition to the joint survey, the United States
will remove previously collected ice, snow and air-
craft debris from the Thule crash site. This low-level,
radioactive residue will be sealed in containers and
tanks and transported in three Military Sea Trans-
portation Service (MSTS) ships during August and
September to the United States for disposal.

“The ships will unload the material at the United
States Army Port at Charleston, South Carolina. It
will then be moved by rail for final burial at the
Atomic Energy Commissicn (AEC) Savannah River
plant near Aiken, South Carolina.

“As required, the shipment will be monitored dur-
ing the entire operation to assure compliance with all
existing safety regulations.

“Weapons debris was previously airlifted to the
Atomic Energy Commission Pantex plant at Amarillo,
Texas.”

The material procured during the ecological investi-
gation program was exposed to further radto-ecological
investigations at Risé in the same way that previously
coliected material had been examined and measured.

The results of the radio-ecological investigations
are described in the article by Asker Aarkrog. The in-
vestigations led to the following conclusions, as stated
in this article:

The radio-ecological investigations have shown that
the plutonium levels in the collected samples in no
instances were such that they can be considered harmful
to man or to higher animals in the Thule district or in
any part of Greenland. Nevertheless the B-52 accident
measurably raised the plutonium level in the marine
environment as far out as approximately 20 kilometers
from ¢ . woint of impaet. The highest eonecntrationy
were found in bottom sediment, bivalves and Crustacea.
The higher animals such as birds, seals, and walrus
showed plutonium levels hardly significantly different
from the fallout background.
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MAJ GEN R. O. HUNZIKER
SAC On-Scene Commander

WHETHER in war or 1n peace,
adequate military response is
based upon expecting the unex-
pected and being prepared to cope
with any contingency. Aircraft are
designed to fly; not to crash.
Weapons are designed to destroy a
target; not to have their parts spread
over a peaceful countryside. Yet
when these unplanned events occur,
immediate action must be taken to
determine the extent of the problem
created, to contain and control the
effects, and eventually to restore the
affected area to a clean and safe
condition.

This is the report of the search and
recovery portion of one such effort,
designated “Crested Ice,” which was
carried out under my command dur-

THE COMMANDER’S
POINT OF VIEW

ing the 70 days between the 2lst ot
January and the 30th of March 1968.
It is not a technical summary; there
are specialists who can provide that.
It is, rather, an overview of the
problems faced, management deci-
sions made, and the unique—at
times unorthodox—approaches
which had to be taken to meet con-
tingencies as they arose.

The 21st was much like any other
winter Sunday in Omaha—until
about 3 o’clock in the aiternoon. I
had just finished lunch when I was
alerted hy the Strategic Air Com-
mand (SAC) Headquarters Com-
mand Post that a B-52 had crashed
somewhere on the ice close to Thule
Air Base at 4:39 p.m. Greenland
time. The first reports were scanty,

12

but enough to indicate that a recov-
ery effort be initiated immediately.
It was known only that one of our
B-52s was down, and that it carried
four atomic weapons which must be
accounted for. Neither the cause of
the crash, the fate of the crew, nor
the exact location and condition of
the aircraft and weapons wreckage
had then been determined.

While such events are not planned,
planning for them has taken place.
I immediately called the command
post and started the sequence of
events which follows a “Broken
Arrow,” the code designation for an
accident involving a nuclear weapon.
The response was immediate and
extensive. Specialists from a wide
range of areas—disaster control,
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radiation monitoring, explosive
ordnance disposal, medical and
others —were alerted, and followed
the carefully prepared plans which
it had been hoped would never have
to be implemented. By 7:25 that
same evening, my group and I were
aboard a KC-135 head¢d fer Thule.
Among us was Col Chester Hockett
who was invaluable as my chief of
staff during the entire project. We
arrived at 2:52 on the morning of
the 22nd of January. My Disaster
Contrul Team was met by Col Paul
D. Copher, the Deputy Base Com-
mander, 2nd given a status briefing
at the Base Service Club which had
been converted into an office build-
ing for the team.

The initial response had been
made by the Deputy Base Com-
mander. He had informed the SAC
Command Post of the loss, and had
dispatched Mr Jens Zinglersen, a
Danish National, to alert the Green-
landers to the danger and to warn
them to stay away from the crash
site. Mr Zinglersen, who had heard
the explosion and seen the fire sub-
sequent tc the crash, volunteered to
be of any assistance possible. Dur-
ing the coming days, he was an
indispensable link with the Green-

land nopulation as he spoke both
Danish and the native Greerland
dialects.

After traveling to the village on
the mainland to warn the Green-
landers in the locality, he and five
other dog team drivers assisted in
locating the aircrew survivors. At
the time of myarrival, six crew
members had been located, five
within approximately 3 hours. The
sixth, the only fatality, had been
found a short time previously. The
seventh and last crew member even-
tually was recovered some 20 hours
after the crash.

The crash site was approximately
8 miles west of Thule on the open
sea ice of North Star Bay between
the mainland and Saunders Island.
The aircraft had crashed on an

Dogsieds with their Greenlander drivers.

USAF NUCLEAR SAFETY
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almost due touth headirg. Initial
helicopter reconnaissance reported
only ablackened area approximately
500 x 2100 feet, with no large pieccs
of aircrait debris in sight excpt the
engines. The weather was extremely
cold — approximately -24°F. A 7-
knot wind produced a chill factor
which lowered this to the'equivalent
of a -53°F reading. January is the
depth of the Polar darkness, which
engulfs the porthern region during
part of every year. The sun would
not be seem at all uatil the 14th of
February, yet within 2 weeks of
that time its glare would be so
intense that sun glasses would be
required to prevent discomfort and
eye damage.

There were many unknowns . . .
whether the aircraft had gone

Aeriol photograph of the crash site.
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through the ice, as appearances
would suggest; whether the ice was
strong encugh to support the weight
of recovery vehicles; where and what
tnere was to recover were only a few
of the n.any unanswered questior:s.
Preliminary survey by some base
personnel had indicated light alpha
contamination. While this did not
present an immediate danger, it
necessitated full documentation of
both amount and extent, and the
development of inmediate measures
for its control and removal.

The first problem which had to
be met was that of visiting the crash
location. Since neither the thickness
of the ice nor its ability to support
vehicles were known, the first survey

Thule weather forecast.

of the areas as well as much of the
activity during the next several days
was directly dependent upon dog-
sledswith their Greenlander drivers.
Later, of course, more advanced
methods of transportation were
developed.

For one given to philosophical
contemplation, the contrast between
a sophisticated nuclear age and the
basic survival methods of the Green-
landers gave pause for thought. It
was ironic that one of man's most
technically complex endeavors had
gone astray and that recovery from
its effects must depend upon the
most primitive of methods. There
was, however, little time for idle

b P imiie s o st dnatciin kil 3 v g

contemplation. Therc were pressing
and serious problems which had to
be met immediately and effectively.
As was the case throughout the
entire project, necessity and expedi-
ency diciated methodology.
Because of the possibility of con-
tamination, the village where the
drivers lived was monitore-t for
radiation on the 25th of January and
periodically thereafter. None was
found except small amounts on
clothing. Aside irom the rejuire-
ment temporarily imposed that they
refrain from seal and walrus hunting
in the area of the crash until
permitted to do so again, the lives of
these ‘Greenlanders, except for those
actively engaged in the recovery

EERY L4 s

determined immediately if the
problems inherent in the crash were
to be kept under control.

These weather conditions also
demonstrated the need for adequate
shelters against the rigors of the
storm. The Greenlanders, who
served s long and well during the
entire projert, were pressed into
building a smal! colony of igloos,
capable of holding up to 100 people,
which could be used in case of emer-
gency. While these would serve well
for survival, it was obvious they
would not be adequate for an on-site
base operations, which was essential.
It was necessary, therefore, to devel-
op an on-site camp from which oper-
ations could be directed. Early

o Ll DA
;

Igloos built at crash site far emergency use during severe arctic storms.

effort, remained unaffected.
Weather proved to be a merciless
enemy during those early days.
Storms repeatedly swept the area.
Three days after the crash a surface
wind of about 25 knots with gusts of
45 knots persisted for 12 hours.
Three days later a comparable storm
lasted for almost 24 hours. The
equivalent temperature at times
dropped below -100°F. The blowing
wind, in addition to raising chill
factors to an unbearable degree,
created problems of visibility and
aggravated the possibility of spread-
ing the radiation in the loose, blow-
ing surface snow. The extent, level
and type of contamination had to be

14

reports on the strength of the ice
indicated that it was from 2- to 4-feet
thick and in the process of thicken-
ing. This was heartening because it
meant buildings could be con-
structed and roadways could be built
to alleviate the transportation
problem.

A few years ago in the missile
development era, the term “concur-
rency” came into ..ommon use. No-
where could it bc more appropri-
ately applied than ‘o Project Crested
Ice. It would have been desirable to
construct the roads, then the camp,
then engage in the search activities,
and eventually to launch follow-up
programs. Stark reality indicated the
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infeasibility of this systematic ap-
proach. It was necessary to establish

concurrently the on-site headquar-
ters, determine the scope of the

radiation problem, recover the
weapon components and aircraft
debris, protect personnel on the ice
from hazards inherent in both the
accident and in the environment,
and begin procedures to control and
reduce radiation hazards. In order
to do all of these things simulta-
neously, a heterogeneous work force
had to be mobilized and 2 firm and
skilled guidance maintained to
assure that concurrent actions were
carried out rapidly and efficiently.

This mobilization involved per-
sonnel from Danish authorities and

General Hunziker with Jens Ziglersen and unidentified dogsled driver.

over 70 U.S. agencies, including ele-
ments of the Department of Defense,
Atomic Energy Commission, State
Departmert, and others—in all,
over 700 people during the course
of the operation. The maximum
number of people in place at one
time —565—was reached on 14
February. The sheer numbers of
people and the fact that many had
no experience in arctic operation
presented difficult problems. They
had to be outfitted with suitabie
clothing and equipment, briefed on
the hazards of arctic operation, and
watched to assure that required
safety pracedures were followed.
Accominodations,  transportation,

USAF NUCLEAR SAFETY

and food had to oe provided. The
difficulties of integrating this diver-
sified group into an efficient work-
ing force dictated a management
decision which was importarit to the
success of the operation.

It was devided at the start that
availabie individuals would be used
without regard for their normal
chain of command. I resolved that
this must be an organization of
workers, not observers. Another
pressing reason for deviation from
normal chain-of-command proce-
dures was that the time for solution
of this grave situation was of unde-
termined but limited length. With
the coming of warmer weather, the
ice would break up and melt, and

Camp Hunziker.

the crash site would disappear into
the sea. Whatever was to be done
had to be done before that time, and
as rapidly as the unpredictable
storms would permit. The available
personnel, therefore, were divided
into teams. Leaders were selected
because of their experience and
competence and regardless of cur-
rent assignment or organization.
Concurrent operations were con-
ducted to the maximum extent
possible.

Another major management de-
cision had to be made within hours
after my arrival. The teletype
services of the world had flashed the
news that a U.S. bomber had crashed

15
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on friendly territory. It was only
natural that the world was interesied
in the import of the event and its
possible ramifications. Because of its
relative inaccessibility, it was diffi-
cult for newsmen to visit the scene.
After consultation with Col A. J.
Lynn, Chief of Information, Hq SAC,
I decidea that everything possible
would be done to facilitate their
transportation, provide accommoda-
tions, and assist in providing accu-
rate information about the occur-
rence. “Credibility” was a watchword
from the beginning to the end of
the project. When information could
be made available, it was given
{reely. Where security dictated
secrecy. newsmen were so informed

—frankly, without equivocation and
without apology.

In all, 51 newsmen visited Thule.
Twenty-five were from the United
States and 26 from other countries,
the greatest number from Denmark.
At the press conference on the 25th.
10 countries were represented. |
personally conducted four press con-
ferences, one each day between the
25th and 28th of Jan:aary. There
were many questions, bu.t those most
frequently asked related to the
extent of the explosion and the de-
gree of the radiation hazard. In
keeping with avowed policy, the
press was informed without equivo-
cation that there had been an explo-
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sion of the conventional materials in
at least some of the nuclear weapons,
that some radiation was present, and
that there had been no nuclear yield.

Not only were there attempts to
keep the world informed, but special
emphasis was placed upon close
coordination and cooperation with
the local authorities, both military
and civilian. It was considered
essential that the local community
be zware of the hazards presented
and of the measures being taken for
their cont’ ol. On the 29th of Janvary,
a meeting was held with Mr Klaus
Borneman, the Acting Governor of
Greenland, and members of his party
This same close cooperation was
maintained throughout the project.

Equipmeni failure—road grader with broken.fronl axle.

The first step in the development
of an on-site camp was the establish-
ment of a heliport which, ir: addition
to permitting quick access for search
personnel, would permit supplies
and materials to be flown in. Heli-
copters could not land on the ice
because the rotor wash created a
snow cloud which reduced visibility
to zero. This problem was solved by
airlifting sheets of plywood to serve
as a heliport. When laid on the ice,
the rotor also raised these in the air
so that it was necessary to devise
some method of fastening them
dowrn. This was solved by using
water to freeze them to the ice
surface. Once the heliport was func-

tional, the arduous task of erecting
the camp began. The local Danish
workmen, who were responsible for
the upkeep at Thule, ussisted tre-
mendously in thistask. Prefabricated
huts were built at the base, trans-
ferred to the crash site, and erected
on the ice. The first such building
was completed on the 24th of Jau-
uary—less than 2 days after the
arrival of the Disaster Control Team.
The second building was ready on
the 25th. The completion of the
buildings was only the first step
toward a functioning facility. Gen-
erators for lighting, heaters, tele-
phone, and teletype lines all had to

The use of ground vehicles was

authorized following a survey of the
ice which indicated that it could
hold vehicular traffic as long as
there was adequate spacing so that
too much weight was not placed on
any one segment. Two roads were
built—one for incoming traffic, and
one for its return. In order that one
of these roads might “rest,” a third
road was also built so that only two
were in operation at any one time.

With the completion of the roads,

the immediate logistic problem of
the on-site camp (designated “Camp
Hunziker” by Colonel Lynn) was
essentially solved.

The problem of maintenance,
however, had orly begun. Because

16

of the press of circumstances, it had
originally been planned that the
work of recovery and decontami-
nation would be carried out on a 24-
hour basis. It soon hecame apparent
that this was not possible. The
intense cold took its toll, not so much
of men but of equipment. Flashlight
batteries would last only 10 minutes.
Equipment designed for use in
milder climates broke with un-
pleasant regularity. Engines had to
be kept running. If one stopped, it
could not be started again. Eatteries
on the radiation monitoring equip-
ment failed. An ou-site fix greatly
alleviated this particular problem:
Batteries were carried inside the
outer clothing while the monitor-

In intense cald and darkness, workers searched the blackened area,

ing instrument was held in the hand.
Gasoline lanterns were ordered from
the U.S., and eventually floodlight-
ing was installed. The extensive
maintenance problems, however,
made it necessary to divert at least
one shift out of each 24 hours to re-
pair and maintenance if the primary
task was to be accomplished.

By contrast, the breakdown of the
men was minimal. In spite of the
interse cold, darkness, bulky cloth-
ing, poor visibility, contamination,
and generally austere working con-
ditions, the men assigned to the task
worked long hours without illness
or accident. It is also noteworthy
that there were no vehicular acci-
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dents during the entire operation.

The first searchers in the area had
observed the blackened aiash site
and the fact that alpha radiation
from the Jdispersed plutonium from
the weapons was present. In order to
defire the limits of radiation, moni-
toring of the arca was done so that
by the 25th of January a zero line
was established. This comprised a
rectangular area which was physi-
cally enclosed by ropes strung be-
tween reflectorized stakes. The term
“zero line” signified the point at
which radiation was at a zero
reading,

Accurate determination of the
levels of radiation depended upon
radiological monitoring, utilizing

Zero line.

grid methods to obtain readings at
systematically defined points. Doing
this was complicated, as were all
other activities, by the low temper-
atures and instrument failures.
Eventually the task was completed
and a contour map indicating the
areas of various concentrations could
be developed. As had been antici-
pated, by far the greatest percent of
all radioactive material w. .n the
blackened area which .  ..ted from
the explosion and fuel fire that
followed the impact. It was apparent
that removal of the black snow crust
from the top of the sea ice would
result in elimination of essentially
all the plutonium contamination.

US/.F NUJCLEAR SAFETY

From the start, decontamination
procedures for personnel, equip-
ment, and dogs had been in effect.
Monitoring tne first parties to visit
the crash site showed contaminated
clothing, particularly footwear.
Nothing higher than a reading of
zero was considered satisfactory for
any except American personnel. For
our own people, normal Department
of Defense standards were acce pted.
At the on-site camp, a decontamina-
tion station was set up at the zerc
line. Personnel who had been at the
crash site entered on the “hot” side,
underwent gross decontamination,
and exited on the “cool” side. Final
decontamination was then completed
at an on-base facility. In order to

part of the expense of the recovery
procedures. These skins were pur-
chased to replace Gr.enlander pants

which routine decontamination did .

not reduce to a zero reading. In
addition to routine cleansing, nasal
swabs were taken on all personnel
and urine tests were taken if it was
considered desirable. In keeping
with the concept of using experience
regardless of organization, CAPT R.
E. McElwee, USN, of the Delense
Atomic Support Agency, was given

direct command of radiation con-.

trol. The actual decontamination
procedures were carried out primar-
ily by members of the SAC Disaster
Control Team.

Although a minimal direct health

Men taking a coffee breok on the seq ice.

reduce the load on the decontamina-
tion personnel, every effort was
made to restrict entrance into the
contaminated areas. Vehicles from
the Air Base not directly utilized in
the search effort stayed outside the
zero line.

Decontamination procedures were
standard. Most of the contamination
was removed by simply brushing the
snow from garments and vehicles.
Thorough cleansing eliminated
most of the rest. In those few in-
stances where contamination had
impregnated the materials, the
clothing was replaced. This latter
decision accounts for the bill for
three polar bear skins which became
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hazard, the radiation contamination
presented an inconvenience to on-
site search personnel as it was not
possible for them to eat in the con-
tam:inated area. Because of the diffi-
culty and time consumed in trans-
portation, they were kept at the site
for full 8-hour periods. Here,
only liquids could be consumed.
Soup, hot chocolate, and coffee were
used by the gallon. Keeping these in
a liquid state until they could '
swallowed was not always a
procedure. Not uncommon’

froze in the cup if conve L was
carried on too long. rder to
accommodate these ' ~ers at the

end of their shift, = - ining hall on

8
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the base was maintained on a 24-
hour basis.

A Weapons Division was estab-
lished on 23 Januarv with Col Robert
S. Marcum as its chief. Its primary
function was the recovery of weapon
and aircraft parts. The initial search
teanis were instructed not to move
any of the wreckaze components.
Understanding the dynamics of the
occurrence could best be achieved
if the parts in their relation to each
other were clearly ide¢ntified. This
early survey located portions of all
four of the nuclear weapons. The
fact that all four had been accounted
for was announced publicly on the
29th of January. The explosion
which had occurred had completely

Workers picking up debris.

disintegrated the aircraft. This
relatively complete disintegration
resulted in literally thousands of
small pieces and accounted for the
fact that early searchers found rela-
tively few large aircraft parts. There
was speculation at the time that por-
tions of the aircraft might have
plunged through the ice. There was,
however, no practical method of
evaluating this possibility, although
later developments proved it to be
correct.

It soon became apparent that
while it was desirable, time would
not permit the developing of an
accurate wreckage grid. Because of
the relative position of the north

magnetic pole, compasses were
nearly useless. It was almost impos-
sible because of darkness and the
lack of reference points to obtain an
accurate heading which could be
used to develop parallel grid lines.
It was common for searchers who
had been in the same areas and seen
the same pieces of debris to vary
widely in their descriptions of its
location. It was decided, therefore,
to pick up all pieces as they were
located. This decision was further
supported by high winds that
scattered the small light weight
aluminum parts, thus aggravating
both the radation and the recovery
problems. Because of this, as the
pieces were accumulated they were
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placed in barrels, cans, and drums.
This phase was completed on the
20th of February. The nuclear
weapons parts were returned to the
U.S. and the aircraft wreckage stored
for future disposition.

From the beginning, plans were
made to support the cperation with,
the best scientific talent available.
The American scientific group was
established on 25 January with the
arrival from the Los Alamos Scien-
tific Laboratory of Dr Wright
Langham to serve as my Chief Scien-
tific Consaltant. Dr Langham is one
of the world’s leading authorities on
the biological behavior of piuto-
nium. With Dr Langham were Dr H.
D. Bruner and Dr John Wolfe of the

Aircraft debris pilad up an the seq ice.

stacked into piles and covered with
chicken wire until packaged for stor-
age. In the final analysis, the search
resorted not to scientific findings,
but to use of mass manpower. It was
conducted using airmen shoulder-
to-shoulder systematically sweeping
the area many times. The lines were
maintained by noncommissioned
officers (NCOs) whose primary func-
tion was to insure that the formations
were kept intact. Although sensitive
radiological and metal detecting
equipment was available, the best
mechanism for detection proved to
be the human eye. Eventually, how-
ever, the weapons and aircraft parts
on the surface were recovered and
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Atomic Energy Commission, and Dr
Nathan Benedict and Dr Joseph
Tinney of the Lawrence Radiation
Laboratory. This scientific advisory
group continued to grow until in all,
23 U.S. scientists were involved.
They came and went as their duties
dictated. The primary function of
the group was to give me support
on technical and scientific matters.
A second and extremely important
fonction was to serve as a liaison
with the Danish scientific group, to
work with them: on a daily basis,
and to assure mutual compatibility
of goals and procedures. With the
departure of Dr Langham on Feb-
ruary 3rd, the control of this group
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passed to Col Jack Fitzpatrick, Field
Command Surgeon of the Defense
Atomic Support Agency, who had
arrived cn the 3Ist of January.
The first group of Danish scien-
tasts also arrived on 25 January. This
group consisted of Professor Jorgen
Koch, an eminent physicist from the
University of Copenhagen, and 11
select Danish specialists from a vari-
ety of fields. As soon after the arrival
as possible, I met with the group,
extended a welcome to them, and
offered to assist in their survey in
any way possible. They, in turn,
expressed their desires for full
cooperation and mutual assistance
in the task at hand. After this initial
briefing, the Danish members partic-

Barrels filled with aircraft debris, stored ouvtside lhe zero line ond
awoiling movement 1o the base.

ipated in the press conference with
representatives of the Danish and
U.S. press. The Danish team was
given headquarters adjacent to com-
mand headquarters. Colonel Fitz-
patrick, Dr Langham, and Dr
Bruner were designated as the tech-
nical contacts for this group.

These scientific advisory groups
were particularly useful in de-
termining the radiation levels which
ultimately resulted in systematic
profiles of the entire area. In addi-
tion to surface radiological surveys
and snow samples, it was apparent
very early that many ice cores would
have to be taken. This laborious task
was begun on the 5th of February.

USAF NUCLEAR SAFETY

The 3-inch cores were obtained by
hand, drilling through the ice and by
preserving the cores intact for subse-
quent photographic and radiological
inch-by-inch monitoring. In all, over
180 cores were collated and proc-
essed in this fashion. Analysis of
these cores revealed traces of tritium.

Systematic evaluation of the sea
ice indicated an area approximately
100 meters in diameter which had
been disrupted by the crash. In the
central nortion of this area, sea water
and large blocks of ice had risen to
the surface and been refrozen. Cores
from this area were contaminated.
Cores from other than the impact
area were clean.

The Danish scientists were partic-

ularly interested in the long-term
ecological effects which might be
involved. In addition to routine
radiation monitoring of the crash
site, they were interested in obtain-
ing samples of the sea bottom, the
sea water, the snow, and the sur-
rounding area. They were alsc con-
cerned with the long-term effects on
the flora, fauna, and human inhab-
itants in the area. Their ecological
interests were influenced by the
habits of the local and nomadic
Greenlanders, with particular
respect to food sources. They were
interes,ed in evaluation of wildlife,
both surface and underwater.
Although a firm decision had oot
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been reached on the extent of these
studies, it was anticipated that they
would be continued and that the U.S.
scientists would cooperate in every
way possible. Obtaining sea bottom
samples was a particularly arduous
task. The same effort used to obtain
ice core samples had to be expended
in breaking an even larger hole in
the ice through which grappling
equipment with over 600 feet of
attached line could be lowered.

On the 25th of January, the first
information meetingwas held in
Copenhagen between Dr Walske,
Assistant to the Secretary of Defense
tAtomic Energy), and Mr Hans Koch
of the Danish Atomic Energy Com-
mission. At Thule, there were many
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Road grader and men windrowing the conlominoted snow and ice

infornial meetings between the
Danish and American scientists dur-
ing the first few days on site. Two
formal meetings were held on the
4th and 6th of February to consider
problems of mutual interest. These
concerned radiation monitoring,
sample deveiopment of ecological
studies, and discussions of the deci-
sions which had to be made regard-
ing the dispcsition of the wreckage
and radioactive material. Another
meeting was held in Washington on
the 5th of February involving U.S.
scientists and still another joint
meeting in Copenhagen with Danish
and American scientists and author-
ities on 15 and 16 February. 1t was
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mutually agrecd that the radiation
hazard was minimal and that if all
of the radioactive material in ali of
the weapons was allowed to sink into
the bay, the plutonium oxide would
be diffused in the sea water and nio-
duce such diluted concentrations
that no hazard would exist. It had
originally been estimated that 1
cubic kilometer of water would be
more than sufficient to dilute all of
the plutonium oxide from all of the
weapons to drinking water standards.
Later calculations showed that oaly
1/500 of a cubic kilometer would
have been required. In fact, North
Star Bay contains approximately 50
cubic kilometers of water.

It was agreed that, while no

serious radiation hazard existed,
good housekeeping demanded that
the area be cleaned up and the radio-
active waste as well as metal debris
be disposed of properly. This pre-
sented me with the second major
series of problems to be faced in this
operation.

It was first necessary to review
manpower requirements and skills
involved. It was readily apparent
that the shift in emphasis required
a shift in manpower and operations
techniques. As this first phase was
closed, large numbers of personnel
were returned to the United States,
and others, primarily those con-
cerned with the civil engineering

Men and machinery warking an lhe sea ice.

aspects of moving masses of material,
were requested.

A number of proposals had been
advanced as to how the contam:nated
snow and ice were to be collected.
This was solved by scraping the ice
surface and piling the material into
windrows. “Hot” spots not scraped
were monitored and removed by
shoveling. The next major decision
was how to store or dispose of the
material. Suggestions for storage
included the use of two-million-plus-
gallon, above-ground storage tanks,
the use of permanent underground
storage tanks, the setting up of an
on-site filtration plant, and, last, the
use of a number of 25,000-gallon
tanks that were at Thule Air Base.

r ., r

The last alternative was the one that
was eventually selected. (t was
decided that the contaminated snow
and ice would be placed in steel
containers fur storage pending final
disposition.

The Danish Construction Com-
pany was engaged to assist in the
preparation of the tanks. Thiswas an
excellent choice. The cheerful
patience of this group of dedicated
workmen, their hours of productive
effort, and their willingness to serve,
were major factors in solving the
many problems yet to be faced. The
tanks had to be removed from their
installation, cleaned, and all open-
ingswelded shut. Holes were then cut
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Com-inuous bell loader filling boxes wilh canfaminaled snow and ice.

in the tops of the tanks, through
which the contaminated snow and ice
couid be dumped. The next problem
involved removiny the contaminated
ice and snow from the crash site to
the storage area. Plywood boxes 10-
feet long were especially constructed
for this purpose. The boxes were
filled Yv continuous belt loaders and
front-en’ loaders. and were trans-
ported to the base on flatbed trailers.
On-base cranes lifted and duinped
thie contents of the boxes into the
25,000-gallon tanks. As tite tanks
were filled, the covers were welded
back in place. In all, 67 tanks were
filled with contaminated snow and
aircraft debris, and an additional
four tanks with general contami-

nated debris such astires and lumber.
Over 237,000 cubic feet of material
were involved. Venting systems were
installed to relieve any internal gas
pressure which might develop when
the snow and ice melted. Evalua-
tions indicated that no problem of
critival masses that could lead to a
nuclear reaction was involved, so
provision did not have to be made
for this.

By the 15th of March the total
area had been cleared. A radiation
survey completed on that date and
compared to one on the 27th of Feb-
ruary indicated that the radiation
hazard had been reduced to negli-
gible proportions.
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On the 18th and 19th of March, a
U.S./Danish meeting was held in
Washington to examineé progress on
the project. On the basis of the
material presented, it was decided
that the removal measures to date
had adequately fulfilled expec-
tations. At this meeting it was
decided that the sun would be
exploited to the maximum. To pre-
cipitate melting in the impact area,
it was agreed that 25,000 square
meters would be treated with black
carbon sand. During the cleanup
operations, it had beent necessary to
preserve good housekeeping habits
since items thrown onto the snow
produced faster melting, which in
turn developed holes into which

Flotbed trailer loaded with boxes filled with contominoted ice and snow.

items as large as a trailer could be
lost. It was anticipated that the heat
absorbed by the black sand would
act in the same way to accelerate
melting. This would then accelerate
the dillution of the residual radio-
active material by permitting it to
mix with the water in North Star
Bay. Its initial use over a test area
proved disappointing; however,
with the longer summer days, melt-
ing was increased so the project was
not pursued. It was also agreed at
the meeting that the crash site would
be fenced and posted. This project
was completed on the 20th of March.
By mutual concurrence, normal good
health practiceswere tobe followed in

USAF NUCLEAR SAFETY

the decontamination of roads, vehi-
cles, and loading areas. The Danish
Atomic Energy Commission person-
nel also indicated that they would
continue with their ecological
studies.

In the final effort to assure that
all aircraft and weapons had been
collected, the area in and around the
crash site was systematically
ploughed and again inspected by
long lines of airmen. Areas which
were unsafe for such procedure were
surveyed by use of helicopter, using
radiation detection equipment sus-
pended from a cable. In all, approxi-
mately 30 square miles were sub-
jected to these treatments.

This work was completed at 6:00

p-m. on the 30th of March, at which
time the evaluation and recovery
portion of Crested Ice was officially
terminated. Final storage, sealing
and decontamination procedures
continued until 10 April. when the
last member of the Disaster Control
Team departed Greenland. This was
none too soon, for estimates had
been given which indicated that
approximately 1 May would be the
last time that ice operations could
have been continued safely.

Every experience, in retrospect,
has highlights which make it mem-
orable. No matter how grim, there
are always pleasant interludes. One
of these occurred in the Crested lce

2]

Project when the American Am-
bassador to Denmark, Mrs Kath-
arine E. White, visited Thule on the
24th and 25th of February. -With her
was the Honorable Erik Hesselbjerg,
Permanent Undersecretary for the
Danish Ministry for Greenland, and
the Honorable Mr Hans Koch of the
Danish Atomic Energy Commission,
as well as other distinguished digni-
taries. It was my pleasure to brief
them and members of their entour-
age on the progress of the project to
that time. It was also my pleasure to
see Ambassador White present to Mr
Zinglersen, the well-deserved USAF
Exceptional Service Award for his
outstanding contributions to the
Crested Ice effort. This effort was a

Crane at work on the sea ice .

reflection of the full cooperation and
tireless effort of all of the Danish and
Greenlander personnel who became
involved in the project.

Every project also has its amusing
side. Because the Greenlanders were
unable to hunt food for their dogs
during the time that they were so
ably assisting the early efforts of the
Disaster Control Team, each dog
had to be supplied 3.9 pounds of
veal or horsemeat for each day it
was worked. The Thule Commissary
probably became the veal center of
the Air Force and certainly the only
one that stocked fresh horsemeat.

On the serious side, there were
lessons learned that should improve

S
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looding aireraft debris into engine containers.

Workers scraping conlaminaled snaw fram the sea ice.

Sealing a tank cantaining aircraft debris,

Air Foree reaction to this kind ol
emergency. These iessons centered
aronnd good pre-planning. fexibil-
itv, adequate support. and priorities
in Landling requirements. There is
alwavs a conflict ol nterest between
immediate accomplishment and ap-
propriate  documentation.  The
Crested Ice Project reemphasized
the vulue ol a carelully prepared
program and adeqnate docnmenta-
tion to mdicate progress as well as
areas which required reconsidera-
tioa. In the long run. comprehensive
documentation 1s the kevnote to the
saving ol time and money.

Crane lowering a chule anlo 25,000-gollon
tank preparatory to loading il wilh canlam-
inaled snaw and ice.

Hopefully, there will be no more
Crested Ice or comparable problems.
If. however, the project demonstrated
any one thing, it was the almost limit-
less adaptabibity of well-trained, dis-
ciplined and motivated people.
Their intelligence, ingenuity, and
determination in solving a problem
without precedent—in the most
inhospitable of environments—was
a source of great pride 1o me. To
men like these, nothing is impos-
sible. Their saga will he a continu-
g inspiration to all of us.
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SUPPORT

COL G. S. DRESSER
Commander
Thule AFB, Greenland

O many people Friday the 13th

signifies a day of ilt omen. But to
LS. Air Force and Danish officials
at Thule Air Base, Greenland, Fri-
day, 13 September 1968 was a day of
elation.

The last ol 6(X) containers of low-
level radioactive residue from Proj-
ect Crested Ice were loaded aboard
a U.S. Navy cargo ship for transport
to the United States.

Air Force and Danish officials
watched as a giant 150-ton crane
hoisted the last 25,000-gallon con-
tainer of debris, melted snow, and
ice from the pier to the deck of the
U.S. Navy Ship MARINE FIDDLER.
Danish stevedores guided the tank
to its resting place on deck and se-
cured it with cables.

For the personnel at Thule this
finil act completed a difficult, pains-
toking task which had begun many
months earlier when a B-52 bomber
caught fire and plummeted to the
frozen surface of Wholstenholme
Fjord, 8 miles from Thule.

Except for the base air traffic con-
trollers and a limited number of
staff members, personnel at Thule
were completely unaware of the
drama taking place in the pitch-
black sky overhead. The impact
shattered the arctic stillness ol that
Sunday alternoon, rocking the base’s

USAF NUCLEAR SAFETY

concrete weighted buildings perched
on pilings above the permafrost.
Then someone spotted flames out
on the bay ice toward Saunders
Istand. The Base Command Post
llashed a message to Headquarters,
United States Air Foree, ol an acci-
dent near the Aerospace Delense
Command (ADC) installation at the
top of the world. At one of Thule's
mammoth black hangars, a stranger
wialked in and asked to use a tele-
phone: he was Maj Alfred ]J.
DeMario, a member of the bomber’s
crew. Major DeMario called the
Command Post and reported to Col
Paul D. Copher, acting base com-
mander, that the bomber was carry-
ing a crew ol seven, at least six of
them had ejected over the base area
and that the huge stratofortress was
carrying four unarmed nuclear
weapons.

Within 10 minutes of Major De-
Mario's phone call, Capt John M.
Haug, a pilot on the B-52, called in
from another hangar. This con-
firmed Mujor DeMario’s statement
that the crew had ejected over the
base. The Command Post dispatched
an ambulance to pick up both men
and take them to the dispensary
where thev were treated for bruises,
abrasions, and chills.

25

The Command Post had been acti-
vated at 4:39 p.m. when it was
notified of the plane crash, but until
Major DeMario called no one had
any idea if the crew had bailed out,
where they had bailed out, or if they
had gone down with the plane. Now
the Command Post staff had a point
of reference.” All off-duty security
police were recalled over the base-
wide public address system and also
over Radio 1425, Thule’s Armed
Forces radio and television affitiate
station. Twenty-one security police-
men split into seven teams and
began searching the base and the
roads leading to the various mili-
tary sites in the hills above the main
installation. AH tenant units at sites
in the 20-mile radius of the installa-
tion sent out patrols to search for the
remaining members of the bomber’s
crew.

All personnel were instructed to
report the sighting of strange lights
or signals to the Base Command
Post. It was imperative to find any
survivor quickly. The temperature
was a -23°F, the wind was blowing at
9 knots with a chill factor of 5. Ex-
posed human flesh would freeze in
2 minutes.

Telephones in the Command Post
were ringing constantly now. Some-
one reported sighting lights on
South Msuntain. More flashing
lights were seen on the ice toward
the wreck. Ground rescue personnel,
driving trackmasters and two HH-43
helicopters assigned to Detachment
18, Eastern Air Rescue and Recovery
Center, Military Airlift Command,
investigated each report. Snow re-
moval called to report that they had
picked up another survivor near the
base dump. He was SSgt Calvin
Snapp, a gunner aboard the downed
aircraft. An hour and I5 minutes had
gone by since the plane crashed into
the frozen bay.

Colonel Copher, on advice from
Acrospace Dcfense Command Post
at Ent Air Force Base, Colorado,
dispatched four security policemen
to the crash scene with ground res-
cue personne!. They were instructed
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to stay 2,000 feet from the wreck. A
helicopter hovered overheud at 1,900
feet and reported the impact had

temperature was -50°

Helicopter pilots (in Pedro II)
spotted two parachutes and tvo ejec-
tion seats on the ice 3 miles out in
the bay and began following the
footprints leading away from them.
A radiological monitoring team
checked the shorelines from the base
dump to the foot of Mount Dundas
for radiation, but obtained negative
readings. A security police team
searching the southern slopes of
South Mountain, 5 miles west of the
base, found two more survivors
walking toward the installation. Maj
Frank F. Hopkins had a broken arm
and Capt Richard E. Marx suffered
from cuts and bruises. Pedro II
evaccated the two to the dispensary.

By 9:00 p.m., aircraft from num-
erous Air Force bases in the United
States were en route to Thule. A G-97
left Pease Air Force Base, New
Hampshire, and a C-130 departed
Sondrestrom Air Base, Greenland,
witlt signal flares aboard. A C-130
also from Pease with two investigat-
ing teams abourd stopped at Goose
Bay, Labrador, to pick up two pilots.
An Explosive Ordnanece Disposal
Team and an information officer,
dispatched by the ADC's Command
Post at Ent Air Force Base, Colo-

Planting o refieclor on lhe ice.

rado, were airborne. A Strategic Air
Command Disaster Control Team
under the command of Maj Gen R.

more than 700 military personnel,
American and Danish scientists, and
newsmen representing 72 different
news media in North America and
Eurcpe would deplane at Thule.

At 1:30 pm. Monday, 20 hours
after the crash, searchers rescued the
remaining survivor. Capt Curtis R.
Criss was fovnd weappod in bis para-
chute near South Mountain. Weak
and suflering Irom a dislocated
shoulder and severe frostbite. Cap-
tain Criss was evacuated by heli-
copter to the dispensary for treat-
ment.

With the last crew member ac-
counted for, the base’s mission
shifted to supporting the Strategic
At Command’s recovery operation.
All base personnel including the
Danish Construction Corporation,
the base’s operations and mainte-
nance contractor, began working 7
days a week along with the Strategic
Air Command team to get the con-
trol and recovery effort started. and
to support 1t as the tempo increased.

The first order of business was to
establish a base camp at the site to
provide shelter, equipment support,
decontamination control points, and
communications. The base shops

built six small 8x16 foot buildings —
they marked cach piece as to loca-
tion, then disassembled the build-

! broken the ice. Inn spite of the heat ~ O. Hunziker, Strategic Air Com- ings and packed the pieces lor
| of the burning wreckage the 3-foot  mand Director of Matericl, took off movement.

! thick ice had refrozen within minutes  from Offutt Air Force Base, Ne- Within three days, the Prime Beef

Fri‘ ! after the impact. The equivalent braska. During the next few days  (Base Engineers E;]gingcring Forces)

Team, working in almost total dark-
ness and bitter cold, had built a heli-
pert and six prefabricated buildings;
installed generators for electricity.
telephone landlines and radio com-
munications, and eompleted the first
of three ice roads to the accident
work area. Radiological monitoring
teams had completely staked out the
cittire zero Hime with hundreds of
rellectorized steel stakes made by
the base shops. Floodlights were
mounted on steel poles placed in
weighted 53-gallon barrels to illumi-
nate the area. Work crews now had
an operating bose for the recovery
of aircralt debris.

Greenlanders built survival igloos
as backup shelters in case a severe
arctic storm should blow away the
prefatricated buildings. Jens Zing-
lersen acted as guide, interpreter,
and consultant to General Hunziker,
the On-Scene Commander, and to
Col C. S. Dresser, Base Commander.

Danes in the Packaging and Crat-
ing Branch of the Transportation
Section constructed 14 sleds for use
on the ice by the recovery teams.
With sleds and tractors, the recovery
teams began collecting wreckage.

Using hand tools, sucks, marker

poies and steel barrels, the men

Prefabricaled buildings and igloos—Ilhe beginnings aof an operaling
bose far 1he recavery of aircrofl debris.




NVRTTOER P

Recovery leoms collecling wreckage—nale lhe reflectors in the back-

ground.

walked shoulder-to-shoulder gather-
ing bits and pieces of the airaraft
ranging in size from a dime to a
package of cigarettes. They piled the
debris and secured it with wire net
against the wind.

Road graders windrowed the snow
in the area and personnel sprayed
the windrows with foam to freeze
them so that ‘the winds would not
spread the debris and contamination.

With the activities of the recovery
operation increasing, there was
a constant demand for more space
at Camp Hunziker. A 92x18 foot
arctic building was flown in and
transported to the site in sections
where civil engineers put it together.
Civil engineers discovered three
wannigans (portable buildings
on skis) at Camp Tuto, an Army
installation near Thule, and hauled

Road groder windrowing lhe snow in the crosh orea.

them to the site. One was placed out-
side the zero line for decontamina-
tion control of personnel leaving the
crash site; one was moved with the
work crews to serve as a coffee break
facility; and the other was placed
midway between the shore and the
site to be used as an emergency
shelter. The men also erected a
Jamesway building to serve as a sup-
ply point and built a second heliport.

Fourteen large R-4360 engine con-
tainers were flown in to be used to
hold aircratt debris. Civil engineers
found 11 large tanks in the base sal-
vage yard and these too were used
to contain wreckage. Danish con-
struction workers prepared the tanks
lor wse by sealing existing holes and
cutting access openings. The tanks
were then hauled to the site on large
Ilatbed trailers, filled, returned, and

Arclic building, 92- x 18-foot, on lhe seo ice.

welded shut. They were stored in the
old Strategic Air Command muni-
tions storage area. The cleanup of
the aircraft debris was completed on
20 February. .

During this period the various
supporting base activities at Thule
had performed their special func-
tions. Security police controlled en-
try, exit, and traffic to the site;
accounted for the numerous per-
sonnel on the ice and controlled the
entry for the Disaster Response
Force Command Post, and a holding
area for classified material re-
covered at the crash site.

By 29 January, 65 security police
from First Air Force had arrived
Inily eyuipped with arctic gear
After a 2-day familiarization brief-
ing with local security police, the
personnel manned the special posts

Danish conslruclion worker cuts a filler pipe hole in the top of on

R-4360 engine contoiner.
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set up for the recovery operation.

One unique factor was that the
supervision of security police forces
was split. Base Central Security Con-
trol supervised security posts on
base and in the debris storage area,
while the On-Scene Commander di-
rected security police activity at the
crash scene. Both radio and longline
communications were used to coor-
dinate the activities of the two
security forces.

Air Transportation Service coor-
dinated, scheduled, and monitored
2!l air traffic associated with Crested
Ice. Due to Thule’s isclated location
and winter conditions, the only
means of transportation was by air-
lift. Military Airlift Command and
Strategic Air Command aircraft
were used. Seventy-eight sorties
were flown carrying 749 personnel
and 1,770,499 pounds of cargo.

Air transportation was also the

Helicopter used in ferrying persannel to and from
the comp site ond Thule AB.

Crane hoisting engine into container.

primary means of moving personnel
and cargo from Thule to the crash
scene during the first few days of
the recovery operation. A task force
of three HH-43s of Detachment 18,
Eastern Air Rescue nnd Recovery
Center stationed at Thule and three
UF-1Fs of the 341st Strategic Missile
Wing flown in on a C-133 from
Malmstrom Air Force Base, Mon-
tana, were used. The choppers flew
1,583 sorties, transporting 4,524 per-
sonnel and 185,128 pounds of cargo.
The Base Transportation Branch
manifested all personnel and equip-
ment going to the site at Hangar 6.
Vehicle drivers presented a copy of
the manifest, a modified entry and
exit roster, to the guard at the entry
control point at DeLong Pier. A per-
son’s name on the manifest was his
authorization to proceed to the acci-
dent zrea. Transportation personnel
forwarded copies of all manifests to
the decontamination station in
Building 773. As personnel returned
from the site and were processed
through decontamination, their
names were crossed off the list. Per-
sonnel traveling to the site by heli-
copter were authorized to proceed
to the site directly from Hangar 6.
Upon their return, they were sent
by bus to the decontamination center
where their return was recorded.
Danish civilians employed by the
Danish Construction Company con-
trolled, dispatched, and maintained
most of the surface vehicles. Three
general purpose vehicles were made
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available to the team on a 24-hour
basis for the On-Scene Commander,
the ice survey team, and the supply
services section. Other transporta-
tion requirements were superim-
posed on the normal base needs.
Taxi runs increased from thirty
thousand to seventy thousand a
month. Vehicles were often used for
tasks which they w~ e not designed,
and it was frequently necessary to
attempt to match carge loads to the
vehicles available. When buses and
other vehicles arrived from the
United States, Transportation sched-
uled regular passenger and resupply
runs to the site.

Base Supply coordinated require-
ments of the Weapon Recovery Di-
vision, Communications Division,
Radiological Health and Contami-
nation Control Division, and the
Base Support Division for Project
Crested Ice.

Three supply locations were
manned 24 hours, 7 days a week, to
respond immediately to all supply
requirements. Daily, supply per-
sonnel monitored all outstanding
due-ins and receipts to insure that
received property was made im-
mediately available to the requester.

According to a Strategic Air Com-
mand-Aerospace Defense Command
agreement, Thule went directly to
depots for stock numbered items
using their transceiver or telephone.
For local purchase items, base supply
called the requirements to the Stra-
tegic Air Command where they were
passed to the prccurement office at
Westover Air Force Base, Massachu-
setts. Aerospace Defense Command
furnished the necessary funds to
Westover for the procurement. Re-
quirements for support of Strategic
Air Command assigned aircraft
passed directly from Thule to 8th
Air Force Not Operationally Ready-
Supply Control at Westover for
lateral support and completed
supply action.

Supply personnel processed 1aany
thousands of line items ranging
from long underweas to weasel
tractors. They maintained a com-
plete status of equipment and items
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shipped including stock number,
quantity, description, source and
document number. All items were
issued to the Strategic Air Com-
mand on custody receipt.

With the removal of the aircraft
debris from the area completed, the
Strategic Air Command Disaster
Response Force departed and a new
phase of operation began. The
Danish-American meeting held in
Copenhagen on 15 and 16 February
had established the general condi-
tions for the decontamination of the
accident area. Tons of snow and ice
contaminated at low-level would
have to be removed. An expanded
civil engineering divisicn was
established 1 March with full re-
spousibility for directing the snow
removal operation.

Under the direction of Lt Col
Themas W, Evans, Base Civil Engi-
neer, and the San Antonio Air
Materiel Area team chief, Danish
construction workers disconnected
abandoned 25,000-gallon POL tanks
and transported them on flatbed
trailers to Hangar 2 where workers
steamed the tanks clean of petro-
leum and other possible explosive
material. They welded all vnwanted
openings and cut three 5x8 foot
openings for snow-loading in each
tank. Workers moved the adapted
tanks to a storage area near the shore
for filling.

At the site, Air Force personnel,
driving road graders, windrowed
the black crusted snow, and mech-
anized loaders poured it into 10-foot
long, 7-foot wide, 4-foot deep
wooden boxes placed on 30-foot flat-
bed trailers. When the boxes were
full, military personnel at the site
placed tarpaulins over the tops to
keep ihe snow from blowing. The
flatbed, covered with a double layer
of plywood to facilitate decontami-
nation, was swept clean inside the
zero line and hauled to the site con-
trol point where another tractor
pulled it to the tank storage area.

At the storage area, Danish crane
operators lifted the boxes in slings

and tripped the hinge on the end of
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Aerial view of tank farm showing converted fuel tanks being loaded with ice.

Tarpaulins being placed over the tops of boxes to keep the snow from blowing.

L8
Mechanized loaders filling wooden boxes with black crusted snow.




the box to let the snow tumble
through a specially constructed
metal chute intc ihe tank. When the
tanks were full they were sealed and
fitted with a pressure vent. A total
of sixty-seven 25,000 gallon tanks
were filled with low-level radio-
active residue. Ar additional four
tanks were filled with contaminated
equipment such as brooms, tires, and
handtools.

After the area was clean of con-
teminated snow, civil engineers
spread the cracked ice section (im-
pact point) with black carbonized
sand to absorb the sunlight and melt
at a faster rate than the ice around it.

Workers painted the tanks black
to absorb the sun’s energy in order
to melt the snow and ice inside. The

Snow being poured through c specially ccasiructed metal

chute info 25,000-gallan tank.

San Antonio Air Materiel Area
shipped specially constructed plastic
greenhouses to Thule to speed the
process. These proved effective until
the first arctic storm blew them out
to sea. As it turned out, the black
paint did the trick. The resulting
water was pumped into smailer con-
tainers to facilitate shipping the
residue and the lightened 25,000-
gailon tanks to the United States for
disposal.

During August, Danish and
American scientists, using a 54-foot
Danish motor launch, MS AGLAN-
THA, and a 24-foot minisubmarine,
STARR I1I, conducted repeated ra-
diological surveys and ecological
studies along tiie shores of Whols-
tenholme Fjord to insure that no

The Air Force tugboal at Thule AB eases the U. S. Navy Ship

MARINE FIDDLER aut info foggy North Star Boy.

contamination remained in the area.

The U.S. Navy Ship MARINE
FIDDLER sailed with the last con-
tainer of contaminated residue
Tuesday, 17 September 1968, on an
11-day voyage to Charleston, South
Carolina, where the containers and
their contents were moved by rail to
the Atomic Energy Commission’s
Savannah River Plant near Aiken,
South Caiolina.

As the huge cargo ship picked its
way through the icebergs in North
Star Bay and began slipping into
fog-shrouded ‘Wolstenholme Fjord,
bystanders on the pier smiled as they
read an inscription someone had
painted on the end of the last barrel:
“That’s All Folks!”

Landing gear being prepared for remaval from the sea ice.

Unlaading mini-submarine, STAR 11§, onfo fiatbed ot Thule AB.
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Col C. S. Dresser, (right), base commander at Thule AB, ond Commonder Jorgen Molgard, Danish liaison Officer, make a clean sweep of Project
Crested ce.
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DIRECTORATE OF INFORMATION
HQ, Strategic Air Command

MEMBERS of the Strategic Air Command Director-
ate of Information (DXI) are well aware that each
aircraft accident is different. Each involves variable cir-
cumstances which often present unique problems in
making complete and factual information available to
news media as rapidly as poss:ble.

Thus, wnen SAC DXI was alerted by the command
post shortly before 3 p.m. (CST) Sunday, 21 January
1968, that a SAC B-52 Stratofortress was down near
Thuie Air Base, Greenland, reactions were prompt and
based on well-establist d procedures.

THE ALERT

The first cail was to the Public Information Divi-
sion’s Disaster Control Team (DCT) alert officer. He is
always on telephone alert and is prepared to deploy
immediately with the SAC DCT to the scene of any SAC
accident having a major effect on a civilian community.

Within minutes the DXI office was staffed by the
Director of Information, Col Mason A. Dula, his deputy,
Col Alfred J. Lynn, and representatives from the Public
Information Division. In addition to the sketchy initial
notification of the accident, it was learned that che B-52,
with nuclear weapons aboard, was from the 380th Stra-
tegic Aerospace Wing, Plattsburgh Air Force Base,
New York.

While the DCT staff was forming, the Secretary of
the Air Force Office of Information (SAFOI) alert officer
was notified. The Directcr of Information also con-
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tacted Phil Goulding, Assistant Secretary of Defense
for Public Affairs (ASDPA), and Maj Gen William C.
Garland of SAFOI It was then agreed that SAC DXI
would draft the initial news release and coordinate it
with Mr Goulding’s office for release. (As the only speci-
fied commnand in the Department of Defense, SAC works
directly with the Office of the Secretary of Defense on
many matters, particularly those involving public
affdirs.)

As a member of the DCT, Robert J. Boyd, a civilian
historian, arrived at Thule on one of the early deploy-
ments. He was able to gather material and begin the
documentation of events—as they occurred—rather
than retracing past events.

By being on the scene during the critical first two
weeks, the historian established his  -iirements for
the staff, and built a foundation for h final report.
As the search and recovery operation continued, the
DXI staff was able to gather source docuracnts and com-
pile reports necessary for an accurate story.

It should be noted that the final report of the Palo-
mares accident was on file with the Historical Division.
It was taken to Thule and used as an organization guide.
THULE

The first news release concerning the accident was
drafted by SAC and coordinated through the Defensc
and State Departments and also with the Government
of Denmark. It was released by ASDPA at 9:45 a.m.
(EST) 22 January.
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The first announcement acknowledged that the crash
had taken place, identified the aircraft’s home station
and unit, and stated the aircraft was carrying nuclear
weapons which were unarmed so that there was no
danger of a nuclear explosion at the crash site.

The announcement confirmed some of the rumors
which had been circulating among a few news medium
representatives in the Plattsburgh Air Force Base vicin-
itv. The release naturally provoked a deluge of inquiries
directed toward ASDPA, SAC, Thule Air Base, and
Plattsburgh Air Force Base.

Weather and travel conditions from Thule to the
accident scene, approximately 8 miles out on North Star
Bay, prevented immediate response to most questions.

RELEASE RESPONSIBILITY

The responsibility for release of information for the
United States rested with ASDPA, represented by Col
Willis L. Helmantoler who arrived at Thule in a matter
of hours after the SAC DCT. He remained for the next
7 days. Colonel Helmantoler and the SAC officers
worked jointly on the early release of information on
the Thule accident to the news media. After Colonel
Helmantoler's departure, however, United States
release responsibility rested with the SAC Information
Officers on the scene who acted on behalf of ASDPA,
USAF, and SAC.

On ! February, ASDPA delegated the authcrity to
the SAC Directorate of Information to relezse daily
public affairs summaries, and later added tiie authority
to periodically release photographs. Forty-one consec-
utive daily summaries were provided 14 addressees for
reply to news queries. Once Project Crested Ice opera-
tions settled into a routine, the daily summaries were
discontinued. Periodic reports were provided when-
ever new information warranted them.

There were three U.S. points of information release:
ASDPA in Washington, SAC DXI at Thule, and the
American Embassy in Copenhagen. The latter, however,
generally deferred to the other two agencies in matters
of technical expert opinion and facts. Particular care
was taken to keep the Danish Government informed on
all announcements. All other policies followed were
general public information policies spelled out in Air
Force Regulations 190-10, “Release of Information on
Accidents,” and 190-12, “Release of Information to the
Public.”

A second news release was made by ASDPA approxi-
mately 7 hours after the first. It described the aircraft’s
approach foi an emergency landing after declaring an
emergency because of fire in the navigator's compart-
ment and intense smoke in the cockpit. It concluded by
describing the locale and the extremely difficult
environmental conditions under which searchers werz
operating. Because of these difficult search conditions
the acquisition of new information was very slow. Thule
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temperatures were below -25 F. The area was in polar
darkness except for a 2-hour twilight period each day,
thereby requiring flares to assist searchers in helicopters
and dogsleds. This second news release noted that more
details would be available as additional dogsled teams
returned.

The third news release was made at 2 a.m. (EST),
23 January. It summarized a 2-hour visit made by a
ground survey team by dogsled to the scene. This
release described the fuel-burn pattern on the ice and
the small fragments in and around the burn area. More
important, the announcement stated that none of the
parts located were identified as nuclear weapons or parts
of them. Also, a nonhazardous amount of “light—fixed
and closely confined” radioactivity was found in the
survey area. In an effort to report all available informa-
tion, this third release went on to point out that
personnel on the scene had picked up limited amounts
of low-level radioactivity on their footgear. All were
reported to have undergone normal decontamination
procedures with no resulting problems.

FIRST DAYS

During the first 3 days when these news releases were
made, news media interest in the crash was intense in
the United States and Europe—particularly Denmark.
The initial public announcements generated a variety
of questions. Some could be answered readily; most
required research or coordination with Thule DXI
who worked out replies with Danish, Greenland, and
American scientists at the scene. Other questions
touched on classified information and simply could not
be answered.

Despite the fact Thule was geographically difficult
to visit, newsmen in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>