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FOREWORD

This study is concerned with the USAF recovery and decon-
tamination effort precipitated by the crash of a B-52G near Thule,
Greenland, on 21 January 1968, It is largely the story of Strategic
Air Command's Disaster Control Team during the three-month period of
Project Crested Ice. The contributions to this operation of other
USAF commands 'and other governmental agencies were substantial, and
it is not the intention of the historian to slight them. It must be
understood, however, that this history was written from documentation
either prepared by SAC or made available to it. Consequently, the
history ends with the completion of SAC's decontamination work at
Thule early in April. Only mention is made of the Air Force Logistics
Command's activities at Thule in the summer of 1968, which included
preparing the contaminants for shipment and loading them aboard ships
of the Army's Military Sea Transport Service. The final report pre-
pared by San Antonio Air Materiel Area on its activities is included
in the supporting documents. These documents are on file in the SAC
History and Research Division and in the Air University Historical
Archives. Also appended to this history, in Volume II, is a collec-
tion of photographs. They clarify dramatically the conditions under

which the men of the Disaster Control Team worked.
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PART I

The Accident
Junky 14

Strategic Air Command B-52s began flying airborne alert
in 1958* 1In August 1961, the CINCSAC, General Thomas S. Power,
gave the operation a new dimension when he ordered that one B-52
orbit continuously near the Thule, Greenland, site of the Ballistic
Missile Early Warning System. The aircraft would be in a position
to determine quickly the nature of any communications failure between

the site and warning centers in the United States.

On 1 January 1968, the Strategic Aerospace Wing
(SAW) at Plattsburgh AFB, New York started its regular 45-day tour

of monitoring the Thule BMEWS site. The Thule monitor mission
actually started when the aircraft reached TI*OO'N/ST~O'W. The crew

was to fly the aircraft at 35,000 feet in a "bow-tie" pattern, as

depicted on the map on the following page.

On 21 January 1968 crew E-14 of the 528th Bomb Squadron,
with one qualified substitute navigator and a required .third pilot oh
board, flew mission Junky 14. Before takeoff the third pilot, assigned
to occupy the instructor navigator’s (IN) position, placed three cloth-
covered foam rubber cushions under the seat and on top of the hot air
spray tube. Shortly after takeoff a fourth cushion was placed under
the seat, and a metal box was placed in front of and against the
cushions. After about five hours of flight, the aircraft's cabin
temperature became uncomfortably cool. To provide more heat, the
third pilot (now occupying the co-pilot's seat) increased the cabin
heat by switching to the emergency right hand inboard position of
the cabin's heating and pressurization system.2 This drew hot air

from the engine's manifold into the heating system. The temperature

of the air bleeding off the manifold increased rapidly to about 428
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degrees, and there was very little drop in temperature between the
manifold and the heating system outlets. The heat coming from the
duct under the IN's seat was hot enough to ignite the flammable
cushions stuffed around the duct. At 2022Z the EWO reported that
he smelled burning rubber. After a search, the smoldering cushions
were discovered and fire extinguishers were brought into action.
These fire fighting actions were unsuccessful. No attempt was made
to pull the cushions away from the hot spray bar. Flames soon

blossomed from beneath the seat.

The pilot reported the fire to the ground station and
requested clearance to descend immediately. During the fighting of
the fire, the pilot started the descent. He raised the airbrakes
and increased the speed to 370 knots indicated airspeed (KIAS).

The EWO opened the sextant port to exhaust the smoke from the cabin.
The navigator attempted unsuccessfully to smother the first with an
A-3 bag. He reported the fire as uncontrollable. Shortly after
2030Z the bomber's electrical power failed. When the aircraft com-
mander estimated he was close to Thule AB, he ordered the crew to
bail out. The time was 2037Z. Six aircrew members ejected safely,
at about 14,000 feet, although all received injuries. The seventh,
the co-pilot (it will be remembered that the third pilot occupied
his seat at this time), sustained fatal injuries leaving the air-
craft through a lower hatch. After the crew ejected, the aircraft
continued on over the base, made a 180-degree turn, and at 2039z
crashed on the ice of Wolstenholme Fjord (the point of impact is

indicated on the following sketch) .* While making its last plunge

the

aircraft started to come apart in the air. Later search parties

The location of the bomber crash has been described variously
in documents as being in Wolstenholme Fjord and in North Star
Bay. Since a bay is defined as "a recess or inlet in the shore
of a sea or lake between two capes or headlands," and since

the crash site was about seven and one-half miles out and not
between the capes or headlands of North Star Bay, the crash is

most accurately described as being on the ice of Wolstenholme
Fjord. A fjord is described as "a long relatively narrow arm

of the sea, bordered by steep cliffs."



found bomb bay doors, wing panels, and flaps five miles north of the
impact point. When it crashed the B-52 still had aboard four ' o

thermonuclear bombs with a total yield of megatons.
Rescue and First Visits to the Scene

The USAF organization at Thule AB was the 4683d Air Base
Group, part of the Air Defense Command. Its reaction to this emer-
gency was prompt and effective. The first priority was of course
to rescue the crew; speed was essential since the ground temperature
was -24 degrees. Helicopters of Detachment 18, 54th Air Rescue and
Recovery Squadron, flew nine sorties in the next 19 hours. Eight
other sorties were flown by other base aircraft. Base vehicles, in-
cluding the taxi fleet, assisted in search operations. Fortunately,
the aircraft commander had given the order to bail out as the air-
craft approached the base, and the crew had reacted promptly. Two
of them landed among the buildings of the base. All but one came
down within two and one-half miles of the base. With one exception,
all survivors were rescued within two hours. The navigator, first to
leave the aircraft, landed six miles south of the base. He wrapped
himself in a parachute and spent an uncomfortable night on an ice
flow. He was found after 21 hours by searchers from the base. The

body of the copilot was found two and one-quarter statute miles from
the base within eight hours.”

The Air Base Group also quickly dispatched a helicopter to
the crash scene. Its vice commander. Colonel Paul D. Gopher, reported
back that the bomber had crashed on the ice approximately seven and
one-half miles from the Thule runway. It was still burning. By 0108z
the Thule base operations officer had also gone to the scene in a
helicopter. He reported that the aircraft had gone through the ice
in water 150 to 600 feet deep.* He estimated the ice to be about

* The main reasons for this initial and erroneous conclusion were
that neither the aircraft's tail section nor any other major
structural pieces were evident. Normally, the tail section
survives an accident as an entity> usually whole sections of
the wing can be found; and large panel sections are frequently
in evidence. But in the case of Junky 14, those first at the
scene reported only small bits and pieces of aircraft visible.
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six feet thick and noted that the impact and burn area had already-
frozen over. He had not landed because the rotor downwash of the
helicopter caused the snow to blow and limited visibility. Also,

the condition of the ice was not known.

During the first four hours after the crash, base personnel
had found all but one of the crew survivors, visited the crash site
by helicopter, and checked the base and shoreline for radiation (with
negative results). .Also, a Danish official of the Greenland Trade
Department, Mr. Jens Zinglersen,' set out to warn the Eskimos not to

7
approach the crash site.

Thule Air Base immediately reported the B-52 crash to
the SAC Command Post. The senior controller then alerted the head-
quarters Disaster Control Team. It assembled and under the command
of Major General R. 0. Hunziker (SAC DCS/Materiel) departed Offutt
AFB in a KC-135 at 0125z, 22 January, arriving at Thule about five
hours later. After being apprised of the situation and actions
taken prior to its arrival, the DCT established a command post.

The Air Base Group provided office space in the Service Club. Office
machines and other staff equipment came from base stocks. Telephones
were installed. A separate room served as a debriefing office. An

adjoining room was made available first to the Accident Investigation

Board and later to the Danish scientists who arrived.

While the command post was being set up, the DCT commander
flew over the accident site in a helicopter. Because of darkness,
no photos could be taken, but from what he saw General Hunziker con-
cluded that most of the bomber had gone through the ice. He saw a
tire without a wheel and six engines, but there was no evidence of
the empennage or a major piece of the fuselage. The scene also gave
evidence-that the aircraft had exploded violently upon impact, prob-

ably because its JP-k fuel ignited. The only recourse was to send
a reconnaissance survey team to the site by dog sled.'*''*’



Four SAC personnel conducted the first ground recon-
naissance of the crash scene. They were Major D. R. Gowing and CMS
B. E. Friend, radiation control monitors; and Captain J. R. Gooderham
and TSgt J. L. Calhoun, explosive ordnance disposal experts. Gowing
and Galhoun constituted one team and Gooderham and Friend the other.
The two teams were to survey the general situation and determine the
extent of the damage, the amount of area affected, the existence of
contamination; attempt to find the missing crew member; and to look
for any classified materials. The two parties left the base together
at approximately I330Z on 22 January. They traveled by dog sled driven

by Greenlanders and were guided by Mr. Zinglersen. It took about half

an hour to reach the crash scene. The two parties then split up and
entered the burn area. One party went north and the other south. They
traversed the area burned by the crash seeking its boundaries. They

met on the opposite side and crossed the burn area moving west to east.

The four men spent about two hours at the crash site.

Upon their return, the teams reported their findings
to General JunziKer and the Disaster Control Team. It will be re-
called that at first it was feared that the bomber had gone through
tne ice. The six engines and thousands of pieces of debris found
by the recon teams, and the identification.of three and possibly

four weapons chutes, gave the first evidence that in fact it had not.*

* Boeing Company experts visited the crash scene on 27 January.
From evidence of the wreckage and the patterns made by the
debris, they concluded that the bomber was structurally intact

until the impact with the ground. They believed it impacted
in a left wing low, nose down attitude of approximately k-5 to

55 degrees. They concluded that Junky 14 disintegrated due

to impact, explosion of the weapons and fire, and
that no part of it had penetrated the ice. (Observation Report,

Col W. R. Grady, Dir of Aerospace Safety, and Mr. L. D. Lee,
Boeing Company, to Maj Gen Hunziker, n.d., circa 1 Feb 68).



Radiation monitoring equipment carried by the teams gave positive
readings of alpha and gamma radiation of a type consistent with
plutonium contamination, but most significantly, no evidence of
nuclear contamination was found.* The teams and their Greenlander
sled drivers registered only light contamination when they returned.
The teams determined that the ice of the fjord was strong enough to
permit construction of a camp adjacent to the crash site. They did

not find the missing crew member nor any classified documents.

The day following the first ground reconnaissance of the
crash site, two RR-“Cs flew the first photo recon sortie over the
scene. SAC's U-2s did not have the ability to take usable photos
at night, so Major General A. C. Gillem II, DCS/O arranged for the
Tactical Air Command to send three RF-J+Cs to Thule from their station
at Mountain Home AFB, Idaho.lk Between 23 and Zé January these air-
craft flew nine sorties Out of Thule. Each aircraft carried ES-72

cameras. These were activated by photo flash cartridges when the

cartridges illuminated to their peak intensity (about 562 billion
candlepower). Each aircraft took about 120 pictures a sortie.'*'#

PART II
Recovery Operations

+ Armed with the knowledge provided by the recon teams,
the SAC Disaster Control Team began planning the work ahead. It
based its recovery plans on several assumptions. It was probable
that the high explosives in all four nuclear weapons and the fuel
on board the aircraft had detonated. The explosion had spread

significant amounts of contaminated weapons and aircraft

* Interrogation of the B-52 flight crew by the Eighth Air
Force Aircraft Accident Investigation Board had definitely
verified that the aircrew had taken no action to change any
of the prescribed positions of the weapon control switches.
All controls had remained in a safe configuration in accord-
ance with technical data. (Memo, Brig Gen A. J. Bowley,
Pres AIB, to DCT Cmdr, n.s., n.d., circa 24 Jan 68).



debris over an area about one and one-half by three miles. Recovery

of the debris and decontamination of the area would require a maximum
of 90 days to complete; exact levels of decontamination would of course
have to await the outcome of government-to-government negotiations.
Climatological conditions would probably slow down operations and place
the recovery crews in some danger. Storms could not only delay the

work, but also spread debris and contamination.

The policies of disaster control, already set down in reg-
ulations, determined in large measure the priorities given to the work
ahead. Major General Hunziker explained them to his staff on 2k January.
First priority called for the recovery of classified documents carried
aboard the bomber, specifically materials contained in the combat mis-
sion folder. Second priority was to find and recover the nuclear weapons
or rather the pieces of them. Third was to control the spread of con-
tamination. The fourth priority was to remove the aircraft wreckage
from the crash site. The last and most difficult task would be to de-
contaminate the area in accordance with whatever agreement was reached
between the United States and Denmark.17 Several objectives- could, in
fact, be pursued concurrently. The entire operation (given the nick-
name of "Crested Ice" on 26 January) was more conveniently divided
into two phases: Phase One, the retrieval and disposition of aircraft
wreckage and bomb components; and Phase Two, the cleanup or decontami-

nation effort.
The Disaster Control Team Staff

Before proceeding with a description of Phase I operations,
it will be necessary to discuss in general how the over 500 military

and civilians who participated in the work were organized.* When the

Other organizations besides SAC represented at Thule were: U.S.
State Department; U.S. Information Agency; U.S. Atomic Energy
Commission; Field Command, Defense Atomic Support Agency; Office
of the Assistant Secretary of Defense Public Affairs; Secretary
of the Air Force, Office of Information; Directorate of Nuclear
Safety Headquarters USAF; Los Alamos Scientific Laboratory; Sandi
Corporation; Boeing Company; Air Defense Command; Military Airlif
Command; Lawrence Radiation Laboratory; U.S. Army; U.S. Navy;

Air Force Logistics Command, and Tactical Air Command.
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DCT set up a command post in the Thule service club, 68 people were
assigned to it, including the group which had come from Offutt. From
this nucleus, the number of temporary duty personnel at Thule increased
to a maximum of 565 on 1% February, and then began to decline. In all,
381 SAC personnel were sent to Thule. They came from the headquarters
and all three numbered air forces. The maximum number there at any
one time was 278 on 1* March. The Disaster Control Team Staff was
organized into seven divisions under the command of Major General
Hunziker: Weapons Recovery; Radiological; Base Support; Administra-
tion; Plans, Report, and Safety; Information; and Communications.

(see chart on next page). An American Scientific Group assisted
General Hunziker on a wide range of technical and scientific matters.
It was composed of specialists in nuclear weapons safety, radiation,
glaciology, and packaging and storage of radiological materials.

This group, established on 25 January, also worked closely with a
similar Danish delegation which arrived at Thule on 2k January.

Of particular importance in the DCT organization was the site com-
mander and his staff. They set up a camp on the ice at the crash

scene and took direct control of the work from there.

Camp Hunziker

Junky lit- crashed over seven miles from Thule AB on the ice
of the fjord. It was immediately clear then that some kind of work
site would have to be erected at the scene. General Hunziker decided
to begin with a small camp and add structures as they were required.
The camp would serve as a command post for day-to-day operations and
as a refuge for personnel during arctic storms. Most of the personnel

would commute each day from Thule.

Construction of the camp began on 23 January when helicopters
lifted to the site sheets of plyboard for construction of a heliport
and a command post. The heliport was built by placing sheets of four
by eight plywood on the ice and fastening them there by pouring water

over them and allowing them to freeze in place. By using the landing pad.
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helicopters no longer created a "whiteout" by stirring up the snow
with their rotors. The first pre-fab building raised, the command
post, was an 18 by 92 foot Mark 3 arctic hut. This plywood building,
and others built on the ice later,* were fastened down by running
cables over them then anchoring the cables to the ice. A hole was
drilled into the ice; the stanchion was inserted in the hole; water
was poured in the hole; and after it froze the cables were attached
to the stanchion. As the camp grew, buildings were placed in a
single row with a minimum of 60 feet between them. This prevented
overloading the ice.19 Collectively, the buildings came to be known

as Camp Hunziker.

Until 25 January dog sleds and helicopters provided
the only means of transportation out to the site from Thule AB. On
2k January, two U.S. Army M-116 Weasels and four drivers arrived from
the ST*h Artillery Battalion, Ft Rucker, Alaska. The next day these
vehicles were first used to place a telephone line from the base to
the site.20 Next, the Weasels marked out an ice road to the site.
Ice core samples were taken to test the strength of the ice along
the route.21 After the road was marked with the stakes, a road grader
removed the snow cover from the ice. The ice road was then complete.
A second road was immediately begun because the weight of two vehicles
meeting.on one ice road might crack the ice. Two roads permitted one
way traffic to the base from the site and return.22 By 9 February,
a third road was completed. After that one road could be closed each

day for strengthening and repair.

* The camp ultimately consisted of a command post, supply build-
ings, decontamination station, personnel shelters, and an
identification building for initial processing of wreckage
and pieces of bombs. In all, two 18 by 92' foot huts, six 8
by 16 foot huts, three mobile Wanigan huts, one Jamesway hut,
and some other sled-mounted facilities were erected at the
site or moved there. Several igloos were also built as emer-
gency shelters



Another important link between Thule AB and the site camp
was communications. The rearward communications between the base and
the U.S. were considered adequate and of good quality. More important
to daily recovery operations was the interconnection of the SAC DCT
command post with the accident site. The initial survey party carried
portable FM transceiver radios. Since there was no line-of-sight be-
tween the command post and the accident site, communications personnel
established a relay post at the base hospital which was on the line-of-
sight between both points. Eventually, a 50-watt station was estab-
lished there which relayed information from a remote radio in the
command post to a 10-watt base station at the site, and to portable
radios used on the dog sleds and tracked vehicles. In addition, there
were telephones installed in the command post. By 2k January a tele-
phone cable was installed to Camp Hunziker. The next day additional
teletypes, voice and,data encryption equipment, and additional portable
radios arrived. By 5 February 1968, the system was fully developed.ﬁL
Cold weather caused most of the problems encountered. It rapidly
drained portable radio batteries of their power. Snow plows also
by accident frequently cut the telephone cable linking the site and

the base because snow covered tie cable.

In addition to shelter, roads, and communications, searchers
at the site camp needed light to work by. It is almost totally dark
in the arctic in January. The first survey team carried flashlights,
but the cold drained their batteries in from eight to 15 minutes.
During the first days out on the ice. searchers also used Coleman lan-
terns, but they proved to be inefficient. The lanterns required an
inordinate amount of maintenance, and when operating they shed only a
small circle of light. Beyond the circle of light the shadows cast by
the lantern's glow distorted objects. It was soon apparent that better
lighting would be needed. The first powered lights brought to the site
were NF-2 light carts. Normally these were used to illuminate flight
lines for maintenance. Each cart had its own generator which operated

two 1000-watt lights. Three gasoline powered generators, one of 10KW



capacity and the other of were used also. Together, the KF-2s
and the three generators provided electrical power for Camp Hunziker.
Lights for the crash scene of course required more power. The inven-
tive base electrical shop then fabricated a lighting system consisting
of a I5KW diesel generator which powered 15 1000-watt light bulbs.
Each bulb was mounted on a ten foot pole embedded in cement in a 55
gallon drum. These light poles were placed 100 feet apart at the
crash site and then wired to the generator. A second set of lights

was added later. This system proved effective.

Lights could be brought to the ice to help the search teams,
but nothing could be done about the all-prevailing cold. Thule is
located at 76° 32' North. The temperatures during the first week of
work ranged from -29 to -k. Personnel wore full arctic clothing at
all times when they were on the ice. The bulky clothing, built for
warmth, handicapped movement and restricted vision. The cold affected
man and machine alike. Its effect on batteries has already been men-
tioned. Mechanical equipment also suffered. When exposed to low temp-
erature for an extended period of time, oils, rubber, metals, and even
paper changed in tensile strength, resiliency, and size. The result
was fuel leaks, frozen oil and grease, and brittleness. Wind combined
with the cold to drive the chill index downward. In the first week of
operations the winds varied from 12 to 58 knots. When they reached a
certain velocity, work stopped and all personnel on the ice sought
shelter. Each individual was eventually provided with a flare. Should
they become trapped out on the ice by a sudden "whiteout," the searchers
were told to stay put and to light their flares to guide rescuers to their
aid. The base camp also had a Very pistol and flares, and later a siren

and a flashing light to warn of approaching phase conditions.*

* Storms were categorized as Phase One, Two, or Three. Phase
One storms had winds of 20 knots or more, Phase Two 30 knots
or more, and Phase Three above 50 knots.



Arctic storms stopped operations on several occasions.
They also increased snow depth and made it increasingly difficult
to locate aircraft and weapons debris. On 24 January operations
at the site did not begin until 1500 local. Four days later, 28
January, work stopped at 1630 local because a storm moved in. It
lasted through the next day. Additional storms threatened on the
following days, but the adverse conditions failed to materialize.
However, high winds on 3 February delayed the start of work. The
following day witnessed a complete shutdown. Work resumed on 5

February, but the support personnel were unable to resupply the

site that night because of high winds arid blowing snow. The storm
lasted over into 6 February and stopped any work until 1400 local.
Then good weather lasted until 10 February. Once again operations
were hindered because of the high winds and blowing snow. The next
two weeks saw good weather for continued operations. As a result,
recovery of aircraft debris was completed quickly. The stormy
weather returned on 24 February and prevented work. Adverse weather
conditions did not return until 2 March. No outside work could be
done that day, but the next three days were perfect. Once again
operations stopped (06/1500L March) for nearly 24 hours. Then
operations resumed for only four hours when the site had to be shut
down again. Good weather favored operations during the next week.
Except for a single stoppage on 14 March, weather remained good until

2 April. By then, all recovery and search activity had ceased.

Phase I: Picking Up the Pieces

Even as the prefabricated buildings of Camp Hunziker
were being raised, search teams again went put to the crash site.
It has been mentioned that on 22 January the initial survey party
had found no pieces of weapons, but had discovered three and prob-
ably four weapons chutes. It had also found radiation. The next

day twelve bomb disposal and radiological experts went out to mark

the outer limits of contamination (the so-called "zero line" where
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their dose meters no longer registered contamination) and to search

for weapons parts. The party hurriedly criss-crossed the crash area
in order to cover the maximum amount of ground before a threatening
storm set in. The team found the valve from the gas bottle of one
bomb, but no other bomb components. It confirmed that the fourth
chute found by the earlier party belonged to a weapon. The team

marked the "zero dine" with flags. The area inclosed measured about

28
three miles long and one mile wide.

An arctic storm prevented further searches on 24
January. The next day the same coarse search pattern produced two
tritium bottles, the first weapons components that could be identi-
fied by serial number as being part of a particular bomb.29 The
next day, a 52-man search and recovery team, still pursuing the coarse
search pattern, turned in a third tritium bottle. Equally signifi-
cant, it found portions of three warhead secondaries with legible
serial numbers. This confirmed that the high explosive of three
warheads had detonated on or above the ice.30 As a matter of fact,
now that the location of three bottles was known, the searchers could

estimate the probable location of the fourth bottle. On 28 January

it was found, damaged like the other three by high explosive detona-
tion.31

Up to this point, 28 January, identification and col-
lection of parts of weapons had occupied the attention of the teams
working on the ice. Weather now intervened to change the character
of the search. High winds were forecasted. They threatened to move
pieces of the wreckage, thus enlarging the total area of contamination
and making the eventual task of decontamination much more difficult.
Consequently, on 28 January, and for the next eight days, teams switched
their main effort to collecting pieces of aircraft debris.32 Armed
with picks and shovels, and dragging box sleds behind them, the men
went about their work. As the boxes were filled, they were dragged

to a central collection point, and their contents dumped in piles.
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Later, when more tractors and Weasels became available,lthey pulled
the §1@'§§sgg By 30 Janusry (weather prevented work on the twenty-=
ainth) the men had filled the hoppers of two Dempster Dumpaters and
had accumulated a pile of debris 5 by 30 by 30 f.eeit;.?’)+ Weasels and
tractors dragged the heavy pieces (engimes, tires, vheels, ecutriggers,
ete.) to a eentral collection point. Another pile of wreckage was
collected on.gl January. The debris was covered by chicken wire,

which was in turn staked to the ice.35 By 2 February all the larger

pieces of aireraft wreckage within the "zero line” had been picked
36

up.

Mention should be made here also of the search for
the classified documents which went dewn with the B-52. Although
this effort would normally have a high priority, their retrieval on
this particular occasion could net in practice be separated from the
total search effort. Besides, the isolated location of the accident
and the fact that the aircraft breke up into thousands of pieces upon
impact made it highly improbable that any compromise existed.37 On
27 January two-thirds of the metal combat mission folder conféiner
and several pieces of charts were re‘covered‘g During the next sev-
eral days additional pieces of maps were found. All had been sub-
jected to fire. None were identifiable. The investigating officers
then concluded that no classified materials had been observed by
foreign natiomals; that their loss was not deliberate or the result
of negligemoe; and finally, that noe compremise in fact existed.39

Up to this point, early February, search teams had criss-
cressed the crash scene foellowing a rather random patterm. In this
way the larger pieces of wreckage and bomb fragments had been located.
As more men arrived at Thule from SAC numbered air forces, it became
possible to expand the séarch. On 6 February crews moved side-by=side
slowly across the ice in a series of sweeps east to west. They found
no weapons components, but additional small pieces of aircraft debris
were picked u;pl*lgem of 50 to 60 men continued the search during
the next several days.tu Nowllysanriinest] oy miiee didfsedoors Hedlpeell iim
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detection and location of buried metal. They were particularly valu=
able since by now about 20 inches of snow covered the crash site"kg
Also, beginning on 7 February teams using special radiac equipment
supplied by the Lawrence Radiation Laboratory probed the southern

portion of the crash site to locate buried weapons compc'ment.s.‘“‘tLB

By 12 February there were 206 personnel on duty at the
crash site, the largest number to that date. More intensive searches
were now possible. Shoulder-to-shoulder in a “dressed right" line
the searchers picked up debris in an area 150 yards wide and 900 yards
long on the west side of the burn area along its length north to the
"zero" reading contamination line_Wk Similar searches were made during
four of the next five days, and in this way a total of seven square

ks

tinued to range north and south of the burn area in Weasels equipped

miles at the northern area were covered. Radiological teams con-
with Lawrence Radiation Laboratory instruments. Whenever a reading
indicated something buried which emitted gamma rays, ﬁhe searchers
stopped and dug up the object,ké By 17 February General Hunziker
could report that: “Collection of aircraft debris is now complete
with the exception of those small pieces that remain frozen in beneath

the surface of the burn area."

There remained aircraft and weapons debris which had been
embedded in the snow by the force of the erash or had been covered by
subsequemt’ snow falls and wind-driven snow. To facilitate finding
this debris, fhe ﬁCT used road graders equipped with large steel teeth
(searifiers) to rip up the snow erust. Search teams followed behind
"the graders to recover the exposed debris.ha Scarifying began on 25
February in an area just south of the bomber's impact point where
several pieces of weapons had already been foumd Coverage was later

k9

extended south all the way to the coast1ine, Before all search

* The nomenelature of this equipment was PRM=§/SPA=3. Perhaps
the non-specialist need only know that it was mounted on
Weasels and detected the gamma rays given off by debris con-
taminated by U-23%.
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activity ended, on 30 Mancbl;é abkant 30 square miles had been covered

by ssazchers on fost, im Weasels, and in hetisspigss™

It was mentioned earlier that Phase I of the Crested Ice
Recovery Plan consisted of picking up and then disposing of the pieces
of the bomber and its load of bembs strewn over Wolstenholme Fjord.
Bomb components had first priority for disposal. One of the first
huts erectéd.On the ice served as a collection point for them. After
a suitable building was found on the base, the pieces were moved there,
and personnel from the Atomic Energy Commissien and the Pantex Ordnance
Plant, Amarillo, Texas, identified them and packaged them in sterile
containers,52 These were subsequenily, flewn eut of Thule on a KC-135.
The cargo went in four shipments, on 3; 8, 19, and 26 February. The
first two went to the Pantex Plant, the third té Dow Chemical Company's
Rocky Mountain Flats Divisfion, and the fourth to the AEC's Los Alamos
Scientific Laboratmry.53 Eventually located were four reservoirs,
serial numbered parts of three weapons secondaries, weapon parachutes,
and numerous small fragments. In his summary of “Crested Ice,” Major
General Hunziker said tkac identifications made by AEG indicated that
recovery had been made of 85 percent of the uranium and 9% percenmt,

5k

by weight, of the weapons secondary components.

The great bqlk of the debris to be collected consisted
of aireraft parts. The DCT decided to use barrels (20, 30, and §5=
gallon oil drums), airecraft engine contaimers, and fuel storage tanks.
The smaller pieces of debris were dumped into barrels. These were
sealed and remained on'the ice untilla suitable place for storage could
Be found op the Bass~> FEngine contaimers and fust storage tamks were -
used for the larger pieces. Fifteen R=4360 engine containers were
flown in from San Antonio Air Materiel Area. They arrived in deplor-
able conditiom, minus nuts and bolts and full of trash and pieces of |
ice. However, 1k of them were refurbished and used. 56 A search of
Thule itself turned up 1l large fuel tanks, 10,000 and 18,000 gallon
capacity, left over from the days when the Thule AB mission was much
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more extensiwve. These were sent out to the ice and filled with debris.
By 15 February a suitable place for storage of the debris had been
found, the old SAC munitions maintenance squadron area.>! On that

day DCT personnel began transporting containers of debris the 12.6
miles from the crash site to the MMS area. By 20 February all debris
not frozen in the ice had been picked up, packaged, and moved to the
base to await shipment during the summer months. The total accumum-
lation comsisted of 163 drums, 1k engine containmers, and 11 large fuel

tanks--a capacity of 114,720 cubic feet.>”

Phase II: Removing the Contamination

Phase I of Projest "Crested Ice" ended with the gleanup of
debris not embedded in the ice and its temporary storage on Thule AR,
or, as in the case of weapons components, shipment of the pieces by
air to the United States. Phase II of the recovery plan ultimately
consisted of removing the contaminated ice and snow, transporting it
to Thule AB, and packaging it in containers suitable fér transporta-
tion back to the U.S. for &ﬁs;pseﬂa?qpﬂamimg for this second phase
began even as searchers were still picking up pieces of the bomber.
Five possible courses of action were considered. They ranged from
simply roping off the contaminated ice to prevent inadvertent entry
and allowing the summer melting to dump the debris into the fjord,
to the much more c&mplicated job of collecting and dispésing of all
the snow within the three mile square area encompassed by the “zero
e 2nd the g2 within fhe are Burned when the aifcraft Spiosaer
The final decision awaited findings by the techqical representatives
of the two governments at the crash scene, the Danish and American

teams of scientists.

_Greenland is ﬁanish territory. The crash also occurred
during a Danish electiom. It is not surprising, therefore, that
Denmark immediately notified the U.S.‘Embassy in Copenhagen that it
wanted to send a team of scientists to work with American scientists

responsible for the radioclogical survey of the crash sceme.62 The



B. 8. had ne e’egee%&éa-.@ The first team of four Panes arrived at the
scene on 2l January.*ah The next day DPr. Wright Langham, Biomedical
Research Leader, Los Alamos Scientific Laboratery, and Dr. H. D. Bruner
of the Division of Biology and Medicine, Atomic Energy Commissiom, flew
in to Thule.6§ They formed the nucleus of the U. S. Scientific Group
for which 23 scientists would work at one time or another during the

next few months.

After their initigl study of the crash site and the con-
tamination remaimimg, thé American sclentists agreed among themselves
that no significant danger would exist if the Disaster Control Team
did nothing more than pick up all the pieces of the bomber which might
attract the interest of the Eskimo population_and restrict entrance to
the area of the crash until the ice melted. Dr. Langham said that if
all of the plutonium in the four weapons were dumped into Wolstenholme
Fjord the health of the natives in the area would not be threatened
sinee dilutien of all the plutonium in even 1/500th of a eubie kile-
meter of water would reduce the concentration to safe levels for drink-
ing. The volume of the water in the fjord was reckoned at 50 cubic
kilometers.66 ‘Hllso, plutonium was primarily an inhalation or wound
contamination hazard and not an ihgestion hazard. This meant it was
not dangerous to man whether he ate it directly or whether he ate a
plant or animal which contained it.67 But while the Americans were
eonfident that it would be sufficlent to "police up" the area and then
allow the spring thaw to do the rest, it was also clear that the Danes
d4id not find this satisfactory.

The Danes, described as "“capable, multi=disciplined and
generally friendly and eooperative,“sa were primarily interested in

* . They were: Prof. Joergen Koch, Physicist, University of Copen-
hagen and Prof. 0. M. Kofoed-Hansen of the University of Copen-
hagen; Mr. H. L. Gjorup, Health Physicist of the Panish Atemic
Research Establishment at Riso; and Dr. Per Grande, Directer,
Radiation Hygiene lLaboratory and Health Physicist, National
Health Serwvice, Copenhagem. The number of Banish scientists
at Thule varied from 12 in the early weeks of the project to
ene in the later stages of Crested Ice.
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the residual effects of the contamination en the ecology of the
regimn.69 Thus, their initial feelings toward the eventual Jjob of
decontamination were described by Dr. Langham as a “tough poliey,"
He explanmsﬂ.TO

a. Dumping amything in the bay or allowing disposal
in the bay when the ice breaks up is not acceptable.

b. All sizeable pieces of debris must be picked up
and hauled away.

c. Packed snow, out to seme unspecified econtamination
contour should be graded up in rows or piles and stabilized with
foam or water frozen into a crust that will resist serious wind
corrosiom. This material must then be removed before break up of
ice. What is to be done with it seems to be our problem. It,
however, cannot be allowed to go into the bay because of the many
small highly contaminated pieces of aircraft it will contaim. Also,
highly contaminated pieces of fabric, ete., that could float may
drift ashore and be picked up by an unsuspecting Greemlamder.

d. The area of ice melted as a result of the fire and
refrozen is highly contaminated. Although this is fixed now when
ice melts and breaks up the plutonium and coentaminated debris will
fall into the bay or be washed ashore. They insist this should be
removed which they calculate to be about 1000 toens of ice.

e. They worry also that centaminated plane and weapons
parts most likely broke through the ice and sank in 600 feet of
water, this and the plutonium oxide blown down by the blast poses
a water contamination problem.

f. f. They feel amy contamination of the bay in additiom
to low level general contamination which may be extensive because
of height of cloud plus stable inversion conditions at crash time
and subsequent 60 knot winds poses ecological problems which should
be looked into.

The first formal scientific meetimg, on % February,

. brought no agreement on the level of contamination above which decon-
tamination would be required. Relations were friendly, but the Danes
held to their “tough" policy. They were anxious to work joimtily with
the U.8. scientists in collecting samples for laboratory analysis.
Colonel Jack C. Fitrpatrick, MC USA, said: It was my distinet im-
pression that what the Danish Group would like most is for us to
promise to do a long term (many years) ecologiecal study in whieh they
could participate - this would be of academic scientific interest but
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is not at all mecessary nor imdieated and was net mentisned at all
by our group." One thing pleased the Americans, hewever; in their
observations of the work at the erash seeme, the Danes had ebserved
thet the searchers did not wear respirators. They seem t6 have een-

‘sidered this to be strong evidenece that the plutenium was fixed in

. 1
the ice and did not represent an imhalatien hazafd,T

studied the ice cores cellected from the erash seene and areas in

the immediateiQicinity. These examinatiows, plus the fregquent eon-
tacts and mutual confidence built up between the twe greups as a
result, seems to have softened the Danes"' attitude toward the eventual
desontemination effort. After a 6 February meetimg, the last before
the majority of the ﬁanish group returned heme, they wWere reperted

They alse

tobe " . . . more willing .. . .. to accept removal of just the impact
area ice down to the water and the superficial erust of the blackened
area only." They also seemed willing to accept the American position
that the. plutonium oxide was not an ingestion hazard, and that dilu-
tion of the plutonium in the water of the fjord would bring it far
beiw acceptable standards for drinking water. HNo decision was
reached regarding the extent of the cleamup; this would have to wait
until the Danes discusséd their findings ‘with their govermmemt. But
all in all, the Amériems were confident that " . ... their general
feelings and attitudes did not indicafe as tough a policy on their

parts as existed one veek ago."'72 '

The chief American scientist, Dr Langham, was not at
Thule to see the lsanes off. On 2 February CSAF notified the IDInsast»er
Control Team that a joint Department of Defense and Atomic Emergy
Commission Advisory Group had been organized to examine the effects
of the plutonium contamimstiiom. Langham and several others flew
back to report at a meetimg on 5 Feb:ll:\ulazn.r.,w..7-3 They presented detailed
briefings on the situation and their findings to date to the Adwisory
Group. As a result of this meetimg, the Washimgton-based scientists

agreed that no biological hazards existed as a result of the crasih.
Still, it was understood that as much of the debris amd contamimatiom
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as was reasonably possible would have to be remowved. Also, it was
decided to invite the Danes to a formal meeting to discuss the situ-
ation and to arrive at a mutually agreeable solution before the spring
weather made the ice unsafé.74 The Danes quickly agreed to the meet-
ing to be held in Copenhagen and proposed it begin on 15 February.

Dr. Hans H. Koch, head of Denmark's AEG,* emphasized, however, that
the Danish scientists had not as yet finished their report and it
would not be done brior to the meeting,75 The U. 8. had no objection
to the date and the meeting was scheduled to begin en the fifteenth.

This meetimg, like all others with the Danes, was cordial.

The Danes were not inclined to make strong demands, still they remained

"eonservative! (as the Ameriean seientists put it) regarding the eclean-
up of the ice and monitoring of the ecoleogy of the regiom. The U.S.
was prepared to agree to clean up the surface of the ice, the crust,
and loose snow in the blackened crash area. Both sides agreed that
more study was needed to determine if removal of any of the ice would
be necessary. The ﬁanes seemed to expect that some areas of the ice
would be removed if ice core samp;es revealed important amounts of
trapped plutonium and fuel. The Danes did not seem to be worried
about contamination of the food supply of lecal inhabitants, but they
were interested in a joint ecological study,76 At the conclusion pf
the‘two day meeting, the two groups of scientists consummated a so-
ealled "gentleman's agreement.” Dr. Carl Walske, Assistant Seeretéry
of Defense for Atomic Energy provided its details in a message to the
Secretary of Stahe‘77

a. A cleanup undertaken as good housekeeping measures.

(1) cleam the crust apd loose snow withim the blackesrd
area. Remove the material to shore and contain it in some way judged
safe for the presemt, but for eventual removal from Greenland if
jointly found desirable. This involves about ten thousand cubic
meters of material. '

*#  Brother of Proj. Joergen Koch who headed the team of Danish
scientists who first went to the site in mid-Jamwmaay.
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(2) Exemine the area in the vieinity of impaet. Lay eut
a grid of 25 meters spacing and begin core sampling up to estimated
65 samples to determine location of o0il, contamination criteria below
the iee (1f any) as well as near surfece and in depth ef ise (area is
a rectangle about 200 meters forward, 100 meters back and 50 meters
each side of impact.

(3) Assess the situation in the light of number 2 and
remove major areas of contamination where possible and especially
where oil is involwed.

.0&9 .All steps of the program are to be "best efferts" te
clean up in a housekeeping sense, not necessary steps to remove a
demonstrated hazard.

(8) It is anticipated that not less than 50 percent of
the total contamination in the ice and snow will be remowed. It is
more likely thet about 80 percent will be removed. If the program
goes well in the field the removed amount should get in the 90-95
percent range.

b. Nbonithorimp ~ Sorwesiillllanee of e eoollopics] systeam relatsing

to mam. (1) 2

(1) Routes by which contaminstion can be introdueed inte
the human inhabitants of the area will be kept under surveillance
until there is agreement that the risk of transfer of nlutonium to
man is negligible. Particular attention will be given to the seals,
eider duck and little auk, mussels, plankton of the bay and the local
blue fox. During the dry seasom, the dust of the Cape Athol area and
elsewhere south of the bay wiillll, be examined for resuspension of plu-
tonium. The walrus and the off-siny e migitory [migratory] speeies
need not be considered except as special questions may be raised.

(2) The collection and sampling will be carried out accord-
ing to predetermined protocels. The above monitoring program will be
supported by apprOprlate hydrographic and bottom sampling of the bay.

D13cuss;ons between U.5. officials on the scene, at SAC
Headquarters, and in Washington of course antedated the Copenhagen
meeting. Alternative courses of action were examined any one or a
combination of which might become necessary depending upon what level
of decontamination was eventually agreed upom. On 9 February the
Disaster Control Team sent to SAC five courses of action which it said
¥ . . . may be helpful to you in developing estimate of magnitude of
tasks and a plan.” They are summarized as follows:
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Course of Action Ome: Plow snow within zero reading line
into windrows, stabilize, collect and process through melting and
filtration plants. Uncontaminated water separated from contaminated
debris.

Course of Action Two: In addition to One abowe, remove ice
from burn area and impact areas, melt and filter. |

Course of Action Three: Remove contaminated ice and snow
from area withinvgooo microgram per meter sqgquared contour. This area
generally the same as burn area plus impact area. Process same as in
Courses One and Two.

Course of Action Four: Stabilize snow within area bounded
by zero line to prevent wind spread of contaminated particles of snow
and debrisj secure these areas from inadvertent entry; and wait until
thaw drops the material into North Star Bay.

Course’of Action Fiwme: Merely prevent imadvertent entry into

area until thaw drops material into North Star Bay.

fhe least acceptable decontamination effort in terms of °*
cost and time available was one which would require removing the snow
and ice, melting and filtering the water, and returning it to the bay.
In this conneotiom, Headguarters SAC examined two possibilities: (1)
removal of 10 inches of snow and exposed surface ice from a three
square mile.area, plus all ice from a 300 foot diameter circle; con-
vey the snow and ice to a site near the former power ship basin at
Thule; melt it; filter out the contaminamts; and return the water to
North Star Bay; and (2) remove two inches of snow and two inches of
ice from an area 160 yards by 720 yards, except a 300 foot diameter
circle within this area (all ice would be removed from this 300 foot
girele)); melt all ice and snow; remove contemimamts; and rétu;n water
to North Star Bay.79
eost, availability of resourees, and time (to the spring thaw). The

second was feasible, although still expensive in the use of men and

It considered the first infeasible in terms of

equipment. The command understood that the decisions of the scien-

tists would prevail. §Still, if only for the record, it provided
Headquarters USAF with its position on the matter:ao
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"... . factors of cost, other USAF priorities, availability
of persommel, airlift and equipment dictate a plan such as
securing the area frem inadvertent entry by natives and
stabilizing area by flooding contaminated material remain-
ing after search to freeze and thereby containing it until
spring break-up injects debris into sea water."
Headquarters USAF said that it did not visualize a job as extensive
as the one outlined by SAC in the first of the alternatives above.
But neither wass it optimistic. Several days before the opening of
the Copenhagen meeting it told SAC to complete plans for accomplish-

ing the second of the alternatives aboveuSl

As we have seem, from the Copenhagen meeting came a
decision which was not the one favored by either the U.S. military
of the U.B. seientists at the seene ((Festriet entsy and await the
spring thaws)), but neither was it the expensive solution whieh, as
has been mentioned abowe, the Air Force was already planning for.
The direction was at last clear. Asked for his recommendations
regarding the work ahead, Major General Hunziker said he preferred
to store the contaminated snow and ice in surplus 25,000 gallon
tanks and then bury them in the permafrost. This was a simple, cheap,
and safe method. He also described, howewer, another alternative
which involved shipping the tanks back to the United States during
the summer seasam.aa' On 19 February Headquarters USAF notified the
ﬁisaster Control Team that the decisien had been made to store the
ice and snow in the 25,@00 gallon tanks and eventually remove them
from Greenland. This procedure seems to have been the one most con-

sistent with the terms of the gentleman's agreemenmt:. It also had
been discussed with Pr. H. Keeh, and he had feund it aeesp*eaﬂ%-.&?’

Before continuing on with a description of the decon-
tamination effort, it seems necessary to sum up what had happened
on the ice from the middle of January to the middle of February.
In the month since the B-52G had crashed an operations site, Camp
Hunziker, had been built on the ‘ice, and roads had been graded to

connect it with Thule AB. The contaminated crash scene had been
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delimitedd! The highest conta-'dretion readings were within the so=
galled burn area where the bomber hit and exploded (& blaeck sear
abeut 2150 feet by W70 feet oriented north and south). Some shift-
ing of the contaminated ice and snow had occurred, but new boundaries
had been identified and marked. ﬁuring the month all aircraft and
weapons debris, except for pieces buried in the ice, had been col-.
lected, placed in chtaimers, removed to Thule AB, and stored in

bunkers at the old munitioms storage area.

With the decision now made regarding the decontamination
job, Phase II of Project "Crested Ice” could begin. The basie plan
prepared by the DOT staff listed the following objectiwes: &

a. Removal of contaminated ice and snow per the existing
agreement between the U.S. and Danish authorities. ‘

b. Transporting'the removed ice and snew to Thule AB.

c. Packaging the contaminated ice and enow in suitable
containers for subsequent sea shipment to a U.S. designated dis-
posal area.

d. Modification of surplus 25,000 galleon storage tanks to
satisfy the requirements of .. . .. ¢ above.

e. Design and fabrication of any special equipment to accom-~
plish the above tasks.

f. Recover any weapon debris that may be uncovered during
snow plowing.

' g. Continued vigilance to locate ahy classified documents
vhich may be uncovered during snow plowing eperatiions.

h. Insure that there is no spread of contamination to
Thule AB and that proper personnel and vehicular decontamination
‘procedures are adhered to at all times.

i. Insure that a Certificate of Decontamination is pioperly
accomplished.

Since Phase II would be essentially a civil engineering job
(4nvelving the scraping and loading of snow and ice and its transpor-
tation to and storage at Thule AB to await shipment by water), Majer
General Hunziker reorganized his DCT staff accordimgly. The specialist
staff was reduced to four divisiocms: Reports, Administratiwe, Informa-
tiom, and Consultant. Major respomsibility for plowimg, loadimg,
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transportatiom, storage, and sealing of the eentaminants now fell
to the Oivil Bngimeer, Colonel J. E. Conklin (isee organizatienal
chart folicwing).S

Although the actual ecleanup of the blackened crash
area did not officially begin until early March, the accumulation
of equipment, the preparation of storage tanks, and the testing
of techniquesifor removing the snow began weeks before. A trial
run using a grader to scrape up the snew and crust in a portion
of the blackened area was generally successful, although the blade
did not loosen the crust uniformly. Because plutonium oxide can
be dangerous when inhaled, the grader operators wore respirators.
Air samplers inside and outside the cab recorded no contaminatiom,
'however*86 Meanwhile, back on base Danish nationals ((employed by
the Danish Construetion Company) begen preparing the fiszst of 75
surplus 25,000 gallon fuel tanks to serve as containers for the
 contaminated snow. These tanks were moved by flatbed trucks to
a hangar where they wére purged of any fuel contaminants which
might remaim. Three holes were then cut in the top of each.one
and all unwanted outlets welded shut. Next, the tanks were trams-
ported once again by flatbed to a stoerage area on a beach T=5 miies
from the crash site and lined up te await the arrival of the snow.
An average of five tanks a day were prepared and delivered between
27 February and 13 Mfarch.8T To carry the snow and ice from the
scene to the beach, the civil engineers used trailers pulled by
10 ton tractors. Each trailer carried two plywood boxes each
with a capacity of 11 cubic yards. These boxes were fabricated
by Thule AB‘persozmeIL.88

Phase II of Crested Ice bagan officially on 3 March
‘when graders began to work in the blackened area. They cut the
snow down to a depth of about two inches and piled it into wind-
rows. Civil engineers followed the graders to scoop up with shovels

areas of discoloration missed by the blade. The windrows were also
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constantly checked for radicactivity by crews with SPA=3 probes.
All personnel working in the area wore respirator masks and the
vehicles were equipped with air samplers. Workers also wore com-
plete anticontamination elething (mitten ecovers, mittens, coveralls,
booties, and eaps)). At the end of each work shift all persennel

passed through a decontami .zfdon statiom,a9

In an effort to reduce the hazard of contaminatiom,
plans called for the removal operation to be performed by mechani~
cal means as much as possible. Following the graders came belt
loaders to dump the snow into the before-mentioned snow hauling
boxes mounted on flatbed trailers. When the boxes were filled, a
tractor pulled the trailer to a poeint outside the possible area of
contaminatiom. There it unhooked and returned to the snow loading
area, and a “clean!l tractor hooked up and hauled the snow boxes the
seven and one-half miles to the loading area. On the return trip
the “clean" tractor left the ‘trailer outside the “hot area” to be

picked up by one which had been used at the site.90

Blessed with good weather durlng the week 4=11 March,
the civil~en51neers made good progress in cleaning up the burn area.
With experience operational proficiency improved. The low tempera-
tures continued to cause problems with the vehicles, however. The"
. belt loaders broke down frequently, but they were replaced by front-
end loaders. On 10 Mareh 128 snow hauling boxes were delivered to
the tank farm from the ice. By the end of the next day the graders
had completed their first pass over the entire burn area. After
this was done, six areas still showed significant readings 6f con-
taminatiom. The graders then made more cuts td remove additienal
snow and thereby lower the contamination to an acceptable levei,gl
Cleanup of the burn area was completed 15 March. 1In all, over 800
boxes of snow were delivered to the tank farm. On 16 March Hungziker
repor;gd 64 of the 25,000 gallon tanks filled with contaminated

SNOW.
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It has been mentioned how the storage tanks were modified
at Thule AB and transported to the eff-base storage area, a beach 7.5
miles from the crash site, and set up in rows. The following sequence
of events took place at the tank loading farm when the contaminated

snow arri:wlaﬁ;:g3

3. Bach arriving tracter/trailer was pesitiened adjacent
-to the storage tank to be filled and the rigger/gleaners [Air Feree
personnel] proceeded to attach the crane sling and unfasten the tar=
paulin cover on the dump end of the first box.

b. The box was then lifted above the tank and positioned
over the hopper.

c. The box and gate was tripped and the contaminated snow
and debris dumped.

d. The bex was then inspeeted by the rigger/eleaners te
insure it was empty and returned to the trailet.

e. The same steps were then repeated with the second haul
box.

f. The tracter/trailer then returned to the erash site for
another loadl.

g. Rigger/eleaner personnel used shovels apd rakes te dis-
tribute evenly contaminated materials within each tank to insure
maximum utilization of available volume. When a loading port was
full, loading operations were moved to the second hopper which was
already prepositioned over an empty loading port by the second crane.
Rigger/cleaner persennel then swept down the hopper leeated ever the
loaded port and the second crane removed this hopper and placed it"
on an adjacent empty loading port. The exterior of the tank around
a filled loading port was monitored for contamination and cleaned
by brushing and sweeping as required. When cleared by a radiological
monitor, the second crane replaced the 1lid on the filled loading port.

The final step in the loading process was for welders to seal the
three tank openings to provide an air and water seal. The last tanks
were sealed on 5 April. In all; T1 of the 75 tanks transported to

the beach were filled (one of these only part,iill )9&
the beach were filled (one of these only partially).

On 18.March, three days after the cleanup of the burn
area was completed, American and Danish scientists held their second
and last formal meetimg, this time in Washimgtom. They reviewed
progress to date, and considered what actions needed to be taken to

remove the contaminated snow and to provide for a continuing program
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of ecological study and surveillance of the regiom. At the meeting
Major General Hunziker presented a report on progress of the removal
operations and what was proposed for the balance of the operation.*
Dr. Wright Langham offered analyses of ice core samples taken since
the 15 February scientific meeting. At the end of two days of dis-
cussions another “gentleman's agreement” was issued whiech detailed

U.S. and Danish responsibilities during the final stages of the

pro;igec'ctzg5 ‘
l. The aircraft debris currently stored in sealed containers
will be removed from Greenland as seon as conveniemt, possibly
this summer, based on the availability of retrograde cargo.

2. Regarding the black area, the removal measures completed
to date are considered adequate. The snow and ice which has

. been removed is stored in sealed metal containers and pre-
sents no hazard in this state. It is agreed that the conmn-
tained radioactive material will be removed from Greenland
as soon as convenient. The exact approach to be employed
(i.e., coneentration by filtration versus bulk remeval) is
to be the subject of detailed study by the U.S. Air Force.
The recommended plan will be presented to both governments
for approval prior to implementatiom.

3. Tie vehicles will be decontaminated to levels consistent
with good health physics practices. It is agreed that less
than 2 ¥ 1g=6yc/cme (Ui56 EPW) as measured By a2 standard swipe
sample) eonstitutes an acceptable level insofar as the tires
are concermed. On the vehicle itself, a factor of 10 below
this level is considered adequate.

4. The proposal to enclose the crash scene by stanchions
and rope is acceptable. At an appropriate time the Danish
AEG will take measures to release the hitherto restricted
area for public use with the exception of this limited zone,
which will continue under observatiom. The Danish AEG will
be notified when this rope is in place.

* After attending the Washingten meeting Major General Hunziker
returned to Headquarters SAC and resumed his duties as Director
of Materiel. Before he left Thule he’'was officially replaced
by Brigadier General Albert J. Bowley, Commander of the 45th
Air Divisiom, Loring AFB, Maime, amil lately President of the
Accident Investigation Board. Brigadier General Bowley then
supervised the terminal phases of the project. He departed on
31 March when all recowvery, search, and scarifying work ended.
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5- It was agreed that the U.S5. Air Force would implement

the swmggestion to treat the 2500 square meter active region
ef the impaect area with carben/sand te accelerate the melting
of this regiom. This technique will be tested on similar

ice as early as possible.

6. The region outside the so-called “black area” and "“cracked
ice area” which is estimated to contain an insignificant part
of the total Pu distributed on the ice, will be left in its
present*sﬁate,

7. Roads and other public areas will continue to be monitored
and detected contamination will be kept to levels consistent
with good health physics practices.

8. The tank farm and other restricted work areas will also

be monitored and, by the cenclusien of operatioms, contami-

nation will be reduced to levels consistent with good health
physics practices.

9= The Danish AEG will conduct an ecological program as
described in the attached plan with legistic support being
provided by the U.S. Air Force as required.

10. The Danish AEG will conduct surveillance of the shore
lines in accordance with the attached plam. The U.S. Air
Force will be available to assist as required in the removal
of any discovered debris.

11. The question of a possible sea bottom search was reserved
for further study of costs and utility by the U.S. Air Force.
Should a search be undertakem, the results would be made
available to the Danish AEG.

12. As a general policy, any'of the above plans are subject
to modification based on new evidence as it is collected.

13. Major policy questions will continue to be decided on
the basis of Washington/Copenhegen agreement. Mimer peliey
.and detailed operational decisions will be made jointly at
Thule.
Three tasks remained for the Disaster Control Team: roping
off of the crash area, treatment of the ice to accelerate meltimg, and
final decontamination of vehicles and other eqnipmeﬂt used in the crash

area..
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Representatives to the March meeting had agreed that as an
additional safety precaution the crash area should be roped off and
warning signs posted. Civil engineers therefore erected a fencé by
driving steel stanchioms into the ice and fastening rope to them.

Fhe fense encissed ah area AN fsst 1ong By 2388 fest wids: 98 Fyer
100 feet signs painted yellow and lettered in black and fastened to

the rope. They warmed, in the Greenlander dislect, "Tikinioga Inerter-
kautauvek" ("Admittanee Net Permitted") and in Baglish "Keep Out."”'
Completed on 2£ Marchggs several days later the fenced area was

99

enlarged to give an additional margin of safety.

Also in the interests of health and safety, the U.S. had
agreed to treat the crash area (@bout 2500 square meters) with earbon-
ized sand. It was hoped in this way to accelerate melting. On 21
March the DCT began by spreading a mixture of carbon and sand on a
test area about 20 by 60 feet.loo
next few weeks, howewer; the sun was still too low on the horizon
284 1k vas £33 el When ail BCF activity shded o3 36 March the
responsibility fell to the Thule base ecommander to apply the carbOnlzed

sand when weather cond:.t:.ons\perm:.tbedplo2

No melting took place during the

All during the "Grested Ice"” operation the Radiological Divi-
sion of the DCT had given careful attention to the safety of personnel
working at the crash site and te the eontainment of contamination
there and at the tank farm.lo3 Personnel were processed through a-
decontamination building when they left the ice and were recheeked
again upon arrival at Thule.* The only contaminated vehicle permitted
to leave the crash site was the flatbed used to haul snow and ice to

the storage area; and each time before leaving it was brushed and swept

* Standards used were s maximum of 450 CFM for U.S. personnel
as measured by PAC-18 instruments and zero level for foreigm,
i.e., Danish, personmel
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to remove loose contamination (down to 1000 CPM for the flatbed and
1500 CPM for the tires). No §ehigles used to transpert men and sup-
plies back and forth between Camp Hunziker and Thule AB were per-
mitted beyond a so=-celled “"hazard line" at the crash site, and they

were carefully monitored when they returned to Thule.

The Radiological Division began its final decontamination
of vehicles prior ég»thei; return to base stocks on 14 Mar@haloh
This involved rough decontamination at the camp and then processing
thesugh sae Sf tus vater and steam ctesping faciiities at Hhe Bawe*®
In all, 144 vehicles and pieces of equipment were decontamimated. The
" job was finished 5 k;p:ﬂ::i}%oﬂm of the belt loaders used on the ice
eould not be decontaminated down to an acceptable level ((set at O GPM
for removable equipment and 450 CPM for fixed equipment). It was
finally painted to fix the radioactivity; labeled radioactive waste,
and placed at the tank farm to await removal from Greenlamd‘107

ﬁufing
the final weeks of work the Radio;ogical Division also monitored all
buildings at Thule frequented by DCT personmel, but no significant’
contamination was fmuﬁd,los Eight buildings used at Camp Hunziker
were decontaminated by $ April,1094 On that date the senior SAC bisas-
ter Control Team Officer remaining, Colonel Walter B. Greer, informed
Major General Humziker: "I have personally reviewed the final decon-
tamination of buildings and equipment and the procedures recommended
for the continuing monitoring of the base. I am assured that SACs
decontamination responsibilities are completely met . . ."llO On

10 April the CSAF asked the U.S. Embassy in Copenhagen to notify
Danish AEC authorities that all vehicles used in the project had been
decontaminated as agreed upon at the March meetimg, and that 70 of 71
storage tanks had been welded deLl%} One had been left open in case
additional contaminated debris waé.discovered during periodic monitor-
ing of the storage areas. Air Defense Command personnel at Thule had
been trained to operate radiological equipment and would maintain sur-

veillance until the tanks were removed from Gfeemlamd,llz



The SAC Disaster Control Team ceased all its recovery, A
search, and scarifying operations at 1800 local time on 30 Mar@hull3
Less than 75 SAC officers and airmen remained for a week and a half
longer, completing the joﬁ of decontamimatiiom. The last of them

i
departed Thule on or about 10 Aprilull

Headquarters USAP gave Air Force Logistics Command the

job of disposihg of the radioactive waste during the summer ship-
pihg season. A task force from San Antonio Air Materiel Area went

to Thule in July. It pumped the now melted contaminants from the
25,000 gallon tanks into smaller modified R-¥360 engine containers.
These containers had arrived earlier by ship. The tanks of liquid
residue and the barrels of contaminated wreckage were then transported
by ships of the Military Sea Transportation Service to the Atomic
Energy Commission's facility at Savannah River, arriving there on

4 October. The AEC buried them beside the barrels of contaminated

soil collected at Palomares, Spa.ium..ll5

PART III
Conclusion

 Strategic Air Command had flown airborne alert with nuclear
weapons for nine years before a B-52G crashed near Palomares, Spaim,
and précipitated an extensive recovery and decontamination operatiom.
The percentages might seem to have been against a similar incidemt,
considering that airborne alert was reduced in scope following the
17 January 1966 crash, but accidents have a way .of picking their own
time to happem. Two years and four days later another B-52G slashed
a blazing path across the ice of Wolstenholme Fjord seven miles from
Thule AB, Greemland. The two immediate effects of the accident were
the caﬂcellation of airborne alert flights with weapons and the launch-
ing of a "Palomares type" recovery operatiom. The prohibition of
further flights affected command operations little. Plans had already
been approved for the replacement of airborne alert by a new aﬁd much
more flexible concept called Selective Air and Ground Alert or SEAGA

37
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effective 1 July 1968. SAC declined to fly the indoctrination program
without weapoms, so except for the lone B-52 which continued to monitor
the Thule BMEWS, the program became moribumd. With the Palomares ex-
perience still fresh in mind, it was anticipated at once that a simi-
lar decontamination of the crash scene would have to be accomplished,

this time to the satisfaction of the Government of Denmark.

The Palomares and Thule accidents were superficially similar:‘
they both involved '3;5233 each esrrying four MK 28 nuclear bombs; each
required an extensive weépons recovery and decontaminatioﬁ effort; and
in each instance the radioactive waste was shipped back to the U.S.
for disposal. But despite their'general similarity, the two sitmations
were very different in detail. The Palomares accident occurred on one
of the most heavilyprpulated continents on earth. The Thule accident
occurred on one of the least populated céntinents. Quite natural;y
them, public interest was more manifest during the first accident than
during the second. Also, concern for the one missing bomb at Palomares
kept that accident on the front page for several months. Early in the
Thule investigation it became quite clear that all the bombs had been
destroyed in the crash when their high explosive content detonated,
and that none of the pieces of the aircraft had gone through the ice.
Also, within three days after the crash public interest was at least
partially diverted by the capture of the U.S. intelligence ship Pueblo.
Also important was Thule's relative inaccessibility. The base was
difficult to get to, the accommodations were spartam, and the climate .
quite inhdspitable in Qinter. Of course the fact that public relations
regarding the Thule operation were much better than they had been at
Palomares, the Air Force Chief of Informatiom, Major General W. C.
Garland, called them 1000 percent better3116 cannot be considered
completely fortuitous. Public relations personnel had learned from -
the Palomares episode. The policy for release of information was
determined before the newsmen arrived. A representative of the bepart—
ment of Defense's Public Affairs office was present to make decisioms.

The few reporters who came (47 from six nations, but 25 were from U.S.)



were given every assistance and treated with candor. Press conferences
brought them un to date bn work at the crash site. This done, their
main interest was to get some photographs and leave that icy twilight
worlldl

In magnitude of effort, the Palomares operation ﬁas by far
the greater of the two in terms of manpower and money expended. When
comparing thevworking environment of the two crash scenes, howewver,
the Thule recovéry and cleanup must be coeunted as the more difficult
of the two to accomplish. At the height of the operation around 800
USAF personnel were imnvolved in the Paloma:es operatiem. This does
not take into account the considerable Navy task force anchored off
the coast during recovery of the missing bombf The maximum number of
personnel assigned te "Crested Iee" (SAC, ADC, and ether cemmands) was
around 500. While no definitive costs are available for either opera-
_tion, some comparisons can be made. In claims alon§3the USAF paid
over a half million dollars to Spanish citizems. The U.S. Navy pre-
sented the Air Foree with a bill of $§ million for its essistan@e.

The historian of the Palomares operation reckons the total cost to

the U.S. at about $25 million.'7 Operations and Msigtenanee funds
expended by SAC during Crested Iee totaled $272,000. Ne elaims

had been filed by Greenlanders to the date of the preparation of this
history. Air Force Logistics Command reckoned the cost of disposing
of the contaminated waste at $9MBMM0 (this does not include eost of
transport by the Military Sea Transport Service or port handling costs,
But dess ipclude the REC costs oF d1spssifg of Hhe sxemimniaksy.™?
The total cost of the operation is estimated at around $2 milliom.

The Headquarters SAC bisaster Control Team dispatched to
the crash scene was composed of individuals with the skills necessary
to make an assessment of the sitmation and to determine what neéded
to be done. Other USAF commands and other governmental agencies
responded quickly to requests from the DCT for assistamce. A grouﬁ

of American scientists arrived to advise the control team commander
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| on technical and scientific matters. Perhaps their most important con-
tributimm, however, was their day-to-day working association with the
Danish scientists who came to fhule. The Danes, a highly intelligent
and skilled group, held all the cards, yet they chose not to be diffi-
cult or demanding. Initially, and quite understandably, cautious and
_conservative regarding the extent of the danger presented by the con-
taminatiom, they tended to move toward the opinien of the U.S. scien-
tists as evidence was gathered at the sceme. The decontamination effort
then must be considered largely as fulfilling a political responsibility
and completed in the interests of what has been called “good housekeep-
ing practices.” The weapons recovery and decontamination objectives

of “Crested Ice" were successfully completed well before the thaw set
in at Thule; the Government of Denmark was satisfiledl; and despite the
arctic environmment, the general lack of experience in such a climate,
and the existence of contamination, personnel illness, injury, and
frostbite were minor and the precautions taken to control contamination
were quite sufficient to prevent it from becoming a hazard to health.

In all ways, "Crested Iee" must be judged a highly successful and well=
managed operatimm.“ ' . -
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REFERENCE NOTES

The evolution of airborne alert is described in SAC command his=
tories after 1958 The Thule monitor mission was flown in aceerd-
ance with SAC Operations Order 23-68, "Giant Wheel," App IV, Annex
B, "BEMEWS Surveillance,"” 1 Jul 6T-

Tab A, USAF Accident/Ineident Report, Ateh 2, to Ltr, Brig Gen
A. J. Bowley, Pres, Accident Investigation Board to SAC(DOSD)),
“Report of Major Aireraft Accident,” n.d., cirea 10 Feb.

Ibidl

Ibidl

Ltr, Brig Gen A. J. Bowley, Presidemt, Accident Invest:.gat;on
Board to SAC(POSD), "Repert of Major Bireraft Aeeident,"” A.4d.,
circa 7 Feb 68, w/2 atch, (1) Distribution Table, and ((2)) Aceident
Report, Tab H, AF Form Tlkg; Ltr, Col C. S. Dresser, 4683 CCR to
Chief SAC Disaster Control Team, “Report of Support, 4683d Air Base
Group, B-52 Accident, Thule Air Base,, 21 through 28 January 1968,"
30 Jan 68.

BOJO Report, 109 BA 32,, as of 24/2107% Jan 68.

Ltr, Col C. §. Dressger, 4683 CCR to Chief, SAC DCT, "Report of
Support, 4683a ABG, B-52 Accidemt, Thule Air Base, Greemlamd,

21 Jan 68 through 28 Jan 68," 31 Jan 68. Mr. Zinglersen served
from 21 January through 9 February as arctic consultant to the
DCT. His understanding of the Thule locality and its Eskimo
inhabitants was a valuable asset to the DCT during the early

weeks of the Crested Ice project. He was, in fact, the only one
there who could talk to the Eskimos. For services rendered Mr.
Zinglersen was paid £600.00. The value of these services was
recognized in late February when during a visit to Thule the
Honorable Katherine E. White, United States Ambassador to Denmark,
presented him with the United States Air Force Exceptional Service
Award. It was the highest such award the USAF could present to a
foreign civilian. (Msg, SAC PEE e sﬁé(mﬂ, R:E+ ?/19;95 Feb
68; Mesg, SAC DOT to SAC(EXY), “Award for Me. mnglEfsen," 1§/23302
Feb 68; Msg, SAC DOT to USPRO, n.s., I9/1905Z Feb £8; Msg, SAC DCT
o OSD PA, “Adir Foree Exceptional Service Award Presented to Mr.
Jene Zinglersen,“ 2§/23052 Feb 68.)

Ltr, Col C. Pyle, DOSD to CINC, “"B-52 Major Accidemt, Thule AB,
21 January 1968," 22 Jan 68; Final Report, Hg SAG,, “Project

. Crested Ice,” 15 Apr 68, “Commander's Summayy;” p 1.
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9~ Final Rpt, Hq SAC, "Project Crested Ice,” 15 Apr 68, “Compmariteris
Summary,” p 1; Ltr, Lt Col C. E. Clark, DOSDF to CINC, “Update
#1, B-52 SN 58-188 Major Accidemt, Thule AB, 21 January 1968,"
23 Jan 68; Ltr, Maj Gen A. C. Gillem II, DO to CINC, “B-52 Acci-
dent Update,” 22 Jan 68.

10. Ltr, Maj Gen A. C. Gillem, II, DO to CINC, “B-52 Accident Update,“
22 Jan 68. ‘

11. Msg, 4683 AB Gp to CINCSAC, Personal from Hunziker to Nazarro,
"fnitial Daily Activity Repert," 23/0220Z Jan 68; Ltr, 681 €. 8.
Dresser, 4683d AB Gp CCR to Chief, SAC Disaster Control Team
“Report of Support, 4683d Air Base Group, B-52 Accident, Thuike
Air Base Greenlamd, 21 Jan 68 through 28 Jan 68," 31 Jan 68.

12. ‘Interview, R. J. Boyd, Historiam, with Maj D. R. Gowing, Chief
of the Initial Reconnaissance Survey Team at the accident site
(22 January 1968), 2 Feb 68.

13. Ibid.; Msg, 4683 AB Gp to CINCSAC, Personal from Huneiker to
Nazarre, "initial Daily Aetivity Report," 23/0220zZ Jan 68.

14. Interview, R. J. Boyd, Historiam, with Maj R. H. Herman and
' Maj E. P. Smart, U-2 Sectiom, BOSRO, Hq SAC, 29 Feb 6B.

15. Ltw, Maj Geam A. C. Gillem, II, DCS/0, Hg SAC, to CINCSAC, "B=52
Accident Update,” 22 Jan 68; Interview, R. J. Boyd, Historiam,
with Maj John Rasmussem, Mission Commandetr, 22d Tactical Recon
Sq, 27/0900 ((loeal Thule AFB) Jan 68. - '

16. Basic Plam, “Crested Ice Recovery Plan,” 2 Feb 68.
17% Taped statement of Maj Gen R. 0. Humziker, DCT Comdr, 24 Jan 68.

18. Rpt, “Hg SAC Project Crested Ice,” 15 Apr 68, “Commander's
Summary," pp 1, 2, 5-6; Annex G, Appendix I, “Personnel Buildup;”
“Crested Ice Recovery Plam, Phase I, 2 Feb 68, pp 3-8.

19. Crested Iece Recovery Plam, Phase I, Annex A, "On-Site Camp,”
p 8; Interview, Robert J. Boyd, Historiam, with Lt Col W. N«
Turcotte, Plans and Reports Divisiom, DCT, 26 Jan 68; Msg,
4683 ABG to CINCSAC, "Daily Report Number One," 24/0745Z Jan 68;
Report, "Hqg SAC Project Crested Ice," 15 Apr 68, Vol 1, Annex C,
Appendix V, pp 1-2.

20. MEg, CSAP to SAC(IXD), m.$., 24/1458Z Jan 68; Imtewwiew, R. J.
. Boyd, Historiam, with 1lst Lt J. L. Thompsom, Jr.,'29 Jan 68;
Msg, SAC DCT to CINCSAC, "Daily Report Number Two, 24 Jan 68,
25/04152 Jan €8. Under the general supervision of Mr. Zinglersem,
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the Greenlanders and their dog sleds provided valuable assistance
early in the operation transporting personnel. After ice roads

had been cut to the scene and a heliport installed, their services
were no longer needed. Fourteen drivers, their dogs, and sleds
served until 9 February. The drivers were paid $13 a day. The
Air Force also fed the dogs from its stocks of veal and horsemeat
dog food. During their activity at the scene several Greenlanders
picked up comtamination on their elothimg. Some articles could

not be cleaned and had to be replaced by pelar bear skins purchased
from Denmark. This was the only claim made by Greenlanders against
the U.S. Goverament as the result of the crash. ((Interview, Rebert
Boyd, Historiam, with Col C. S. Dresser, %683 CCR, 31 Jan 68; Ltr,
Col C. S. Dresser, 4683 COR to SAC DCT, "Report of Support .- . -.

4 Feb through 11 February 1968," 20 Feb 68; Msg, SAC DCT to cmcsm:,,
“Daily Report Number Two,” 24 Jan 68; Ltr, Col C. S. Dresser,

4683 CCR to 1AF (cJn), “Claims Evaluation, 22 Feb 68.)

Msg, SAC DC'I' to CINCSAC, “Situation Report No. §, as of 1400z,

28 Jan 68," 28/1945zZ Jan 68. To provide expert opinion regarding
the condition of the ice and its strength, the DCT called in
specialistes from the U.S. Army Corps of Engineers ((Cold Weather Bagi-
neering Leboratories) and the Navy's Oceanographiec Offiee (Sea

Ice Branch). Their studies gave assurance that the iece would
probably remain strong enough for completion of recovery and decon-
taminatien eperatiems.  (Mz, Maj J. D. Pettet, USA € of B te Gem-
manding General, Operation “Crested Ice,” "Ice Core Sampling,”

5 Feb 68; Ltr, G. E. Frankensteim, USA CRREL to Commanding General,
Operation “Crested Ice," “Summary of Ice Testing Operatioms,”

10 Feb 68, w/1 ateh; Report, Dr. W. I. Wittmamm, USNOO, “Comments
and Recommendations for Sea Ice Surveillance Support,” 5 Feb 68.
Above documents are Tabs 33 4, and 5, Appendix IV, Annex I, Final
Report, Hg SAC, "Project Grested Ice,” 15 Apr 68.)

Msg, SAC DCT to CINCSAC, “Situation Report Number ll, as of
1400%," 3 Feb 68.

» SAC DGT to CINCSAC, “Situation Report #18 as of 1hOOZ 10
Feb 68," 10/1215Z Feb 68.

Interview R. J. Boyd, Historian with Capt D. W. MeQuestiom, Slst
Comm Sq, OIC, Comm Diwv, DCT, 28 Feb 68. 4

Ibigl; Repert, Gapt B. A. Zmaemynski, OIC, SAC DCT (8AF), “Summary
‘of Present Communications,” § Feb 68.

Staff meeting, Report of Base Support Division Chief, Col G. c.
Krentz, 26 Jan 68. (Historisn in attendamce)

Annex C, Bass Support Divisign Report, Hq SAC, "“Project Crested
Ice,” 15 Apr 68.
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2. Msg, 4683d AB Gp to CINCSAC, “Daily Activity Report Number One,*
24/0745Z Jen 68; Msg, Paul R. Smith, to AEC, Sandia Base, "Pre-
1iminary Repert of Nuclear Aeeident,” 23/1802Z Jan 68; Msg, SAC
DCT to ABC Sandia Base, “Second Report of Nuclear Accident,”
24/1900Z Jan 68.

29, Msg, SAC DGT to CINTBAC, “Supplementary Report to Daily Report
Number 3," 26/1430% Jan 68; Meg, SAC DCT to AEC/ALO, “Fourth
Repert by Paul R. Smith, ABC/ALO," 26/1610Z Jan 68.

30, Msg, SAC DGT £o CINCSAC, "Daily Report Number 4, 26 Jan 68,"
27%4355 Jan 68; Msg, SAC DOT te ARC/ALO, "FPifth Repert by Paul
R. Smith, AEC/ALO," 27/211§Z Jan 68.

31. Msg, SAC DCT to CINCSAC, “Situation Report Number 6 as of I§00Z
29 Jan 68," 29/1458Z Jan 68; Debriefing statement by Majors J. R.
Russell and E. J. Gpim, Team Chiefs, 31/1930D Jan 68, en tape.

32. Report, "Crested Ice,” 15 Apr 68, Annex A, Appendix IV, p 1.

33~ Ibidl., pp 2-3.

34. Msg, SAC DCT to CINCSAC, "Situation Report #5 as of 1400z, 28
Jan 68," 28/1945Z Jan 68.

35. Statement on tape of CMS Haddem, Team Chief, Recovery Divisiam,
- 30/2030L Jan 68, '

36 Msg, SAC DGT to CINCSAC, "S1itustion Report #11, as of 1400%Z,
3 Feb," 03/1410% Feb 68.

37. Msg, 380SAW (380 DCOCE) to Asst DIRNSA, n.s., 24/1300% Jan 68.

38. Msg, SAC DCT to CINCSAC, “Situation Report #5, as of 1400Z 28
Jan 68," 28/1946Z Jan 68. '

39. Msg, 4683 AB Gp ((bcm)) to 380 SAW, "Report of Investigation of
Loss or Possible Compremise of Classified Material," 02/00162
Feb 68.

Lo. Rpt, "Project Crested Ice," Hq SAC, 15 Apr 68, Annex A, Appendix
IV, p.l. ,

41. Rpt, "Project Crested Ice," Hgq SAC, 15 Apr 68, Appendix III, pp 8-10.
k2. Rpt, "Project Crested Ice," Hgq SAC, 15 Apr 68, Appendix IV, p 1.

43. Rpt, "Project Crested Ieé,"' Hgq SAC, 15 Apr 68, Appendix I, p 11.
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Msg, SAC DCT to CINCSAC, "“Situation Report #21," 14a0Z 13 Feb,
14/11332 Feb 68; Rpt, “Crested Ice, Hq SAC, 15 Apr 68, Appendix
v, p 1.

Rpt, “Crested Ice," Hq SAC, 15 Apr 68, Appendix II, p 1; SAC
DOT Situation Reports #22, 23, 24, 25- :

Msg, Hq SAC ﬁGT to CINCSAC, “Situatioﬁ Report #24 as of 1400,
16 Feb 1668," 16/19502 Feb 68. _

Msg, Hg SAC DOT to CINCSAC, “Situation Report #26 as of 1400%,
18 Feb 19%0," 18/1635Z Feb 68.

Rpt, “Project Crested Ice,” 15 Apr 68, Appendix IV, Summary of
Searches, pp 1-2.

Msa, SAC DCT to CINCSAC, “Situation Report #34 as of 1400%, 26
Feb 68," 26/1700Z Feb 68. o

Msg, SAC DCT to CINCSAC, “Situwation Report #67, as of 1400%,
30 Mar 68," 30/1800z Mar 68.

Rpt, "Projeet Crested Ice,” 15 Apr 68, Appendix IV, Summary of
Searches, p 2.

Minutes, DCT Staff Meetimg, Statements of Gemeral Hunziker and
¥&. B. R. §mith," 3% Jap 68; Msg, SAC PET te AEG/ALO, "Fifth
Repert of Paul R. Smith," 27/2E1§2 Jan 68; Msg, SAC DCT to
GING%GI, "Situation Report #5 as of 1400Z 28 Jan 68," 28/19452
Jan 68. '

Msg, SAC DET te ARO/ALO Sandia Bage, New Mexieo, ®Ninth Repest
of AEC/ALO Representative .. ..." 04/2008Z Feb 68; Msg, SAC DCT
te AMC/ALO Sandia Base, New Mexiee, “"Thirteenth Situation Report
of ABRS/ALO Representative . . ." 09/2II5Z Feb 68; Msg, SAC DOT
te CINGBAC," Situation Report #35 .. ...™ 27/1540Z Feb 68.

Rpt, “"Projeet Crested Iee," 15 Apr 68, “Commanders Summary,” p 2.
Rpt, Hq SAC, “Project Crested Ice,” Annex C, Base Support in:lsiim,
15 Apr 68; Msg, SAG DOT te ARG/ALO, "Twenty-first Situation Repert
by AEO/ALO Representative,” 19/09152 Feb €8.

Meg, SAC DOT to SAMMA, “Support of Crested Ice,” 16/1345Z Feb 68.
Rpt, Hq SAC, "Project Crested Ice,” Annex C, Appendix VII,. p 1%

Msg, SAC DOT te ARC/ALO Sandia Base, “Eighteenth Situation Report
of AEC/ALO Representative .. ..." 16/0003%Z Feb 68.
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60.

61.
62.

T0.
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T2.

Rpt, "Project Crested Ice,” Hq SAC, 15 Apr 68, “Commanders Summary,” p.Jt.

Rpt, Projeet Crested Ice,” Hq SAC, 15 Apr 68, Recovery Plam, Phase
I, p~ 3%

Msg, SAC DGT to CINGBAG, R.s., 09/2210Z Feb 68.

Msg, AMEMBASSY Copenhagen to SecState, “Thule B-52 Crash,” 23/13302
Jan 68.

Msg, CSAF to SAC, “Danish Assistance in Radiobiological Survey st
Thule," 23#&&198 Jan 68,

Msg, SAC DGT to AEC Sandis Base, “Second Report of Nuclear Aeei-=
dent," 24/1900Z Jan 68.

Msg, SAC DPCT te ARC/ALO Sandia Base, "Fourth Repert by Paul R.
Smith, ARG/ARQ," 26/1610% Jan 68.

Rpt, “Proaect Crested Ice,” 15 Apr 68, Annex I, Scientific Advisory
Group, pp 5-6.

Ibid., p 6.

Rpt, "Project Crested Ice,” 15 Apr 68, Commanders Summery, p 6.
The exception was Otto Kofoed-~ » described variously as
"unfriendly and difficult” and a "brilliant secientist, but erratie
intellectual.” .He left Thule on 1 February, reportedly with a
report for the Danish Government which was “damaging to U.S.
interest.” He was said to have concluded that the problem of
contamination was very serious and that a large portion of
western Gretnland and its adjacent waters were endangered. While
Kofoed-Hansen must have caused the Americans at Thule some
anxious momemts, it is clear from the attitude of his fellow
Danes and the character of subsequent joint agreememts, that his
opinion wag a minority of one. (Rpt, “Project Crested Ice,” 15
Apr 68, Annex I, Scientific Advisory Group Rpt, p 4; Msg, SAC
poT ggJBepstaﬁeg "B=52 Crash (Projeet Crested Iee)," 02/2230%
Feb

Rpt, "Project Crested Ice,” 15 Apr 68, Commanders Summary, B 6;
Annex I, Scientific Group Rpt, p T*

Rpt, "Project Crested Ice,” 15 Apr 68, Annex I, Appendix TV,
Tab 1, pp 1-2.

Rpt, “Project Crested Ice," 15 Apr 68, Annex I, Appendix IV,
Tab 2 Pp -34

Meg, SAC DOT to CINCSAC, DOD ATSD(AE), n.s., O7/2036Z Feb 68.
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81.
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83.
84,

85.

L7

Msg, CSAF te DCT, n.s., OI/2352Z Feb 68,

Rpt, “Project Crested Ice,” 15 Apr 68, Annex I, Scientific Advwissssyy
Group, General, pp 4=5, 10. The official invitation is quoted in
msg, SECSTATE to AMEMBASSY Copenhagem, "B=52 Crash Joint State/
Defense/Air Feree/ARC Message,” 07/0035Z Feb 68.

Msg, AMEMBASSY Copenhagen to SECSTATE, "B-52 Crash: Danish Scien-
tists Aseept Iavitatien," 09/1200Z Feb 68.

‘Ms@, AMEMBASSY Copenhagen to SECSTATE, n.s., I5/1T745Z Feb 68. Alse
details in Rpt, “Project Crested Ice,” 15 Apr 68, Annex I, Scientifie
Advisory Group, General, p 11.

Msg, AMEMBASSY Copenhagem, to SECSTATE ((from Dr. Walske)), "U.S./
Danish Seientifie Meeting . . ." 16/1665Z Feb €8.

Msg, DCT to CINCSAC, n.s., 09/2210Z Feb 68.

Msg, SAC to CSAF, “Operstion Crested Ice,” II/1658Z Feb 68. The
estimated cost of first job was about $5:6 million and the second
about $400,000.

Ibidl

Msg, CSAF te SAC, n.s., 13/1800Z Feb 68.

Msg, CSAF te SAC DOT, a.s., 19/2304Z Feb 68. Thies message dis-
cusses telecon between Gen Hunziker, Dr. Carl Walske ((OSD Atomic
Energy)), and Maj Gen Otte Glasser (Asst. DCS/m&D, USAF).

Ibid.
Rpt, "Project Crested Ice,” Basic Plam, Recovery Plan Phase II, p 3.

Msg, SAC DCT to SAC (@M), “New Organization Structure of the DCT,"
26/18522 Feb 68; Rpt, “Project Crested Ice,” 15 Apr 68, Basic
Plan, Reecovery Phase II, pp 3=6.

Meg, SAC DOT te CINCBAC, “Situstion Report 325," 17/13452 Feb 68.
Rpt, “Project Crested Ice,” 15 Apr 68, Annex L, Civil Engineers,
pp 4=5. _

Ibid., pp 3-4.

Msg, SAC DCT to CINCSAC, "Situwation Report #il as of 1400Z, 4 Mar

68," 04/1230% Mar 68; Rpt, "Project Crested Iee,” 15 Apr 68, Annex
I, Appendix IV, Tab II, pil. :
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92.

94.
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97

99-

Rpt, “Project Crested Ice,” 15 Apr 68, Recovery Plan Phase II,
P 1f- '

SAC DCT Situation Reports Nos. 4il-52, in Rpt, "Projeet Crested
Ice., 15 Apr 68, Appendix I, Commander's Summary, Daily Situation
Reports, pp 41-48.

Msg, SAC DCT to CINCSAC, “Situation Report #53 as of 16 March
68," 16/15452 Mar 68.

Rpt, "Projextt Crested Ice,” 15 Apr 68, Annex L, Civil Engimeers,
BB 6-7. ‘

Rpt, "Project Crested Ice,” 15 Apr 68, Annex L, Civil Engineers,
2

Rpt, Hq SAC, “Project Crested Ice,” 15 Apr 68, Annex I, Appendix

V, "“Scientific Meeting, 18-19 March 1968," pp 2-3. Article 3

of the agreement was changed slightly later after Dr. Glen Seaborg,
Chairman of the AEC questioned the figures used in it. The article
then read: "“The vehiecles will be contaminated to levels consistent
with good health physics practices. It is agreed that less than
about ten to the mimus fifth microcuries per centimeter (450 CPM
as measured by a standard swipe sample) eonstitutes an aeeeptable
level insofar as the tires are concerned. ©On the vehicle itself,
a factor of ten below this level is considered adequate." (Ltz,
Hans Henrik Koch, Chairmam, Executive Committee, Danish AEC, to
the Homorable Dr. Carl Walske, Assistant to the Secretary of
Defense (AB), n.s., 26 Mar 68; Msg, CSAF (AESSsG) to Sac (Pce),
"U.S./Danish Gentlemen'f Agreement," O04/20143 Apr 68.) '

Rpt, "Project Crested Ice,” 15 Apr 68, Annex L, Civil Engineerimg,
P 9

Meg, SAC DOT to AMEMBASSY Copenhagem, n.s., 23/1602 Mar 68; Msg,
CSAT (AFSSGA/BACG) te SAC DCT, n.s., 26/17512 Mar 68; Mag, OSAT
(AFSSGA/BACE) to AMEMBASSY Copenhagem, n.s., 02/1819%Z Apr 68.

Msg, SAC DCT to AMEMBASSY, Copenhagem, n.s., 24/1602Z Mar 68.

Meg, SAC DCT to CINCSAC, "Situation Report Ne. 64, as of 1400%,
27 Mar 68," 27/15132 Mar 6€8; Rpt, “Project Crested Ice," 15 Apr
€8, Annex L, Civil Engineerimg, p 9¢ On 29 January Greenland
authorities had closed the area around the crash site to entry

by the native populatiom. Only those sled drivers employed of
the USAP were exempted. On 4 April the off-limits area was re-
duced to the fenced and marked area around the crash site itself.
(Lte, signed by Erling Hoegh, Cheirman of Coumeil, Claus Borpemam,
Acting Governor of Greenlamd, and Kaj B. Beck, Chairman of the lecal
Countil at Kanak, “"Temporary Regulations for Thule Distriet,” 29
Jan 68; Msg, USDAO/Copenhagen to 46834 ABG, for commander SAC DCT,
"Preject Grested Tee," 04/15392 Apr 6€8.)
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Msg, SAC DCT to CINCSAC, "Situation Report Nr. 58 as of 1400%Z,
21 Mar 68," 21/1715Z Mar €8.

Msg, SAC DCT to CINCSAC, “Sitmation Report Nr. 61 as of 1100%,,
2k Mar 68," 21i/1601Z Mar 68.

Msg, SAC DCT to CINCSAC, "Sitmation Report Nr.67, as of 1400z,
30 Apr 68," 30.1800Z Mar 68; Rpt, "Project Crested Ice,” 15 Apr
68, Commanders Summary, p 8.

For detail of that division'’s activities during Crested Ice the

reader is directed to Rpt, "Project Crested Ice,” 15 Apr 68,
Anpex B, Radielegiecal Pivisien (see Supplementary Documents velumes)).

Rpt, "Project Crested Ice,” 15 Apr 68, Annex B, Appendix I,'p us,
Rpt, “Project Crested Ice,” 15 Apr 68, Commanders Summary, p 3.

Msg, SAC DCT to 45 AD et al., for Maj Gen Hunziker from Col Greer,
n.s., 09/2145zZ Apr 68.

Ibidl.

Rpt, "Projeet Crested Iece," 15 Apr 68, Annex B, Appendix I,
pp 40-54 passim.

Msg, SAC DCT to 45 AD__e_t al., n.s., for Maj Gen Hunziker from
Gel Greer, 09/2145Z Apr 687

Msg, SAC DCT to 45 AD_et al., for Maj Gen Hunziker from Col
Greer, B.8., 0§/2145% Apr"68. '

Meg, CSAF to AMEMBASSY Copenhagem, n.s., 10/1884Z Apr €8.
Ibidl

Msg, Hg SAC DCT to CINCSAC, “Situmation Repirt #67, as of 1400%Z,
30 Mar 68," 30/1800zZ Mar 68; Msg, Hq SAC DCT to CINCSAC, “Situstien
Report #68, as of 1400%, 31 Mar 68," 31/1700Z Mar 68.

Msg, SAC DGT to 45 AF et al., for Maj Gen Huneiker from Col G;‘eélr,,
n.8., 09/2145Z Apr 68.

The detail of ALFC's part in Crested Ice is included in Project
Crested Ice Radioactive Contaminant Disposal Report, prepared by

Hg, San Antonio Air Materiel Area, and included in the supplementary
documents volume of this history. '

Ltr, Maj Gen W. C. Garlamd, Dir of Info, OSAF, to Maj Gen R. O.
Hunziker, n.s., 26 Feb 68. -
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These are explained in some detail in SAC Historical Study #109,
Operation Regcovery. 17 January = 7 April 1966, in History and
Research Division archiwes, Hq SAC. The total cost estimate was
provided by Miss Mary Hayes, formerly historian of the Sixteenth
Air Force and author of the above study.

SAC Operations and Maintenance costs provided to Robert M. Kipp,
Historiam, by Mr. M. T. Johnsom, Chief of Budget Operations
Divisiom, DCS/C, Hg SAC, from his “Crested Ice" records, 25 Feb 68.

Section VII, "Project Crested Ice Radioactive Contaminant bisposal
Report," prepared by Hq, SAAMA, Kelly AFB, Texas (xeport ineluded
in supplementary decuments velume of this history).



COMMANDER 'S

SUMMARY
Appendix

Appendix

RECOVERY PLAN

Phase I

RECOVERY BLAN

Phase IT

Annex

Annex

Appendix
“all

Appendix
Appendix
Appendix
Appendix
ugH

Appendix
Appendix
Appendix
Appendix

Appendix

Appendix_

Appendix

I

i

it

IIT

II
III
v
v
Vi

VII

51

SUPBORTING DOCUMENTS

VOLBME I

SECTION I

Paily Situation Reperts
Recommendations

SECTION IT VOLUME I1
SECTION ITI VOIURKE, ITT

Typical Daily Operatioms Plan
Weapons Recovery Division (General))
Weapon Status

ﬁaily Activities

Organization

Summary of Searches
Radiologiecal Division (General)
ﬁaily Activities

Radiac Gear

Initial Radial Survey

Radial Survey II

Grid Plot

Final Grid Plot

Data Comparison of Grid Plots



Appendix VIII Contamination Control

Tab I Vehicle Final Decontamination

Annex "¢c" Base Support Division (General)
Appendix I Secuwityy
Appendix II Supply
Appendi; IIX Air Transportation

Tab I UH-1F Operations
Appendix IV Ground Transportation
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Appendix V Civil Engineering
Appendix VI Legal

Appendix VII 4683 Air Base Group Support

Annex "D" | Informetion Division (General)
Appendix I News Releases
Appendix II Visiting Newsmen
Appendix ITI Information Personnel
Appendix IV 4683 bistinguished Visitor Plan 1=68
Annex “"E" Reports Division (General)
Annex “F¥ Site Commander (General))
Annex "¢* Personnel (General)
Appendix I - Personnel Buildup
Appendix II Personnel Listing
Annex “H" Communieations Divisien (General)

Appendix I Daily Activities



Annex "I"

Appendix I
Appendix II
Appendix III
:Appendix Iv

| Tab

Tab

Tab

Tab

Tab

Tab
Tab

Tab

Tab

Tab

Tab

Tab
Tab
Teb
Tab
Tab

Tab

1

10

11

12

13
1k

15
16

17

SECTION IV VOLUME IV
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Summary of Ice festing - Mr. Frankenstein
ﬁr. Whittman ﬁeport

Mr. Bennett Summary of Operational Safety
Investigation

Mr. Brooksbank Report on Drums Leaving
Ice for Interim Storage

Mr. Knezevich Report on Criticality

Mr. Brooksbank Report on Packaging of
Aircraft Debris

Mr. Bruce Report on Radioactive Waste

Health Physics Program for Snow Remowal
Operation ‘

Mr. Bennett Report on LRL Participation
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Mr. Lovell Report Before and After Black
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Mr. Olsen and Major Pizzuto Report on
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SECTION V VOLUME V
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General Information
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Annex “L" Civil Engineers

Tab 1 Survey Data

SECTION VIIT VOLIOES WAL

Projeet CRESTED ICE Radioactive Contaminant Disposal Report ((prepared
by Ha, San Antenie Air Materiel Area, AFLC).
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INDEX

Aircraft debris, collection of, 16-20

Air Defense Command, 53.9 ftnt., 36

Air Forece Logisties Command, 9 f£bat., 37

Ameriean Seientifie Greup, 10

Assistant Secretary of Defense for Bubliec Affairs, 9 ftnt., 38
Atomic Energir Commission (U.S.), 9 ftnt., 19, 37

Ballistie Missile Early Warning System, 1
Boeing Company, 7/ 9 ftat.

Bowley, Brig Gen A. J., 33

-Bruner, Pr. H. D,, 21

Calheun, TSgt JF. L., 7
Camp Hunziker, 10, 12-14
Coleman” lanterms, 13
Conklin, €ol J. E,, 29
Gopher, Coel P. D,, 5
Costs, estimates of, 39

Danish Constructien Compamy, 29

Danish secientists, 21-35 passim
Decontamination of crash scene, 20-37

Defense Atomic Suppert Agency, 9 ftnt.
Dempster Dumpster, 17

Directorate of Nuclear Safety, Hq USAF, 9 ftnt.
Dow Chemical Company, 19

S5¥th Air Rescue and Recovery Squadrom, 5
Fitzpatrick, Col J. €., 22

4683d Air Base Group, 5

Friend, CMS B. E., 7

Garland, Maj Gen W. C., 38
Gillem, Maj Gen A. C. II, 8
Gjorup, H. L., 21 ftnt.
Gooderham, Capt J. R., 7
Goving, Maj D. R., 7

Grande, Dr. Per, 21 ftnt.
Greenland Trade Department, 6
Greer, Col W. B., 36

Hungiker, Maj Gen R. 0., 6, 7, 95 10, 18; 19, 27, 28, 31, 33, 36
Information Ageney (United States), 9 ftnt.



Jamesway hut, 12 ftnt.
Joint Advisory Group ((DOD and AED), 23
Junky 14 missiom, 1=5

KQch'; Drn H&ns H-I, 2&"27
Koch, Professor Joergem, 21 ftat., 24 ftat.
Kofoed-Hamsem, Professor 0. M., 21 ftant.

Langham, Dr. Wright, 21, 22, 235 33
Lawrence Radiation Laboratory, 9 ftnt., 18
Los Alamos Scientific Laboratory, 9 ftant., 19

Mark 3 arctic hut, 12
Military Airlift Command, 9 ftnt.
MilitarywSea Transport Service, 37

NF-2 light carts, 13 =
North Star Bay, 3 ftat., 26

Office of Informatiom, Secretary of the Air Force, 9 ftnt.

Pantex Ordnance Plamt, 19
Bower, General T. S., 1 '
PRM-5/SDA 33 radiation detection equipment, 18 ftnt.

San Antonie Air Materiel Area (SAAMA), 19% 37
Seleetive Air and Ground Alert (SEAGR), 37-=38
State Departmemt, 9 ftuot.

Tactical Air Commamd, 8, 9 ftat.
37th Artillery Battaliom, 12

W&lm, Mi g”lb gh Hy
Wanigan hut, 12 ftnt.

Weapons components, searches for, 15-16

Weasel (M-116), 12, 17, 18, 19

Weather, effects of, 14-15

Wolstenholme Fjord, 3, 3 ftnt., 19, 21

"Zero line" of contamimatiom, 15=16
Zinglersem, Jems, 6, 7
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Secams’

Prom left to right: Dr. H. Bruner and J. Wolfe of the Atomice
Energy Commissiom; Dr. ¥. Langham, Loe Alamos Selentific Labj

Maj Gen R. 0. Hunziker, SAC Disaster Control Team; Dr.

o

W. Carter,
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Aerial view of Camp Hunziker showing ice roads leading to site
and ice scraping operations comtinuing beyendi

N
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Colonel J. L. Godwin mit’

euminatKlor durirtn Project Crested Iee.
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Recovery of aireraft debris. The man at the right pulls wooden
gled filled with debris. The man at left carried a funnel for

s’






Work goes on with the aésisame rticiai iiuinato
provided by 1000-watt light bulbs mounted on ten-foot poles
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» into a container for removal from
s at the left is Colonel J. L.



Decontamination man takes a reading en
it is welded shut.
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Weasel leads group of poad graders during ice scarifying opera-
tions.
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Line- ci* ceareh perfonr.”! ’-nice s bi’«&—= = _cleaning up debris.
White bags were used tc collect small pieces. Note the parade
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FOD tesm monitors redtation from plece of debris.



Snow loaders dumping ice and enow into wooden boxes aboard
flstbed truck. Mem im foregrownd are stovelimg wp contami
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Interior viSv of the Gamp Hunziker decontamination center with
lilies of men being checked for contamination after coming in
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Major General R. '@, H
Control Team (at right) b:?iefs
Katherine'White and her party on Crested Iee operatlamrs At

Maior Cemermal Hunziken'"s right is his chief of staff. Colonel

ey
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The Honorable Katherine E- White, U. S. Ambassador to Demmadkl
presents Mr. Jens Zinplersen with the United States Air Force's
Excegitlbongl Service Award for his services as arctic consultant
to the SAC Disaster Control Team during Project Crested Ice.
Award presented at Thule AB on 25 February 1968.



