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Although the sctual clsanup of the blackanad erach
srea did not offf;iélly bagin until early March, th* accumu.ntian
of equipmant, the preparation of storaza tsnks, and the testing
of tachaiguas for removing tha encw bagan uqeks before. A trial

Tun using 8 grader to serspe up the snow gnd crust in 8 perzidn
o tha blackaned area vas g2narslly successful, although the blads
did not loosaen the crust uniformly. Becsuge pluteniwn oxide ¢an .
ha dangerous when inhalad, the grader opersgtors wors vespirators.
Alr samplgrs inside and outsida tha c¢ab recorded no contamination{'
houé'{er.eu Maanvhila, back on base Depish natiomals (employed by
tha Deaish Construetion Compeny) bagan prepariﬁg tha firft af T5
surplus 25,000 gallon fu2l taaks to serve as containers for the
contaminated snow. Thesa tsnks werz moved by flavbed trucks o .
a2 hangar whera they were purged of any fual coatami nants which
might remein. Thrse holes wara then cut in the tdp of each oas
end all unwented outlets welded shut. Mexs, the tanks vere trand -
porteﬁ once again by flatbad to a storage sre2 on a beach ‘7.9 milas
from the crash site and lipned up to avait thea arvrivel of the anow.
An pverage of five taaks a day were prepared énd‘delivered betwaen
27 Fabruery and 13 March.87 To carry the snow and ice from the S
scana to the besch, the eivil enginzers used trallars pulled by L
. 10 ton tractors. 'Each trailer carried two plywood boxes each” ! ' E
:"- Jwith 2 capacity ‘of .11 cublc yards. Thesa hoxes were fabriea-ed-

- - - -—--

hy ThuJe AB personnel.BB o ’ -

Phase II of Crasted Ice bagan offici=lly on 3 March
whan gradars began to work {in tha blackensd arsa. Théy cul the ',_
spow down to a depth of about two inches and piled it inte wind-
rows. Civil engineers followed tha gradars to scoop up with shovels
areas of discoloration missed by tha blade.: The vlndraws-uere.alsa )
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'“_suou a2nd uherebj lover the contamination to an accaptable lﬂval-u

3nov.

Sl : - T ok

conskantly chagiad for rnd:.*:éiviny bty craus Ji.n §TA-3 probez.
ALl personnel working in the urew wors respiravory smcks and tha
vahiclas war2 aquingad with air samplers. Korkess slso wove com-
glate anticontanination clothing (mitten covers, witiens, caveraslils
bootias, =nd #2ps). AL tha and of 2ach work shift all personnel
gasasd through a dacontamt ation station.89 .-

In an affort to reduce the h;:afa a? cuﬁi:m:n::loa,
nlans callad for the removal operation to be pe'ferned ny macheni-
c"‘ maang &5 euch as possibla. Following the grndern camq balt
loaders to dunp the snow into thz bafcora-mentionad snow hauling
boxa2s meuntad on flatbed twoilars. VWhen tha boxes wers filled, 2
tractoy pullad the tratiler to 8 point ocutside -the possibla avaa 01"_
:onta:in&tion- There it unhooked and raturned to the snow loading
zraa, and & "glaan” tractor hooked.up and hauldd the snow Loxas th
sevan and one-half miles to the loacing ares. On the retura trip
the "claan” tractor left the trailer outsids the "hot arae” to bae

pizked un by one which had be2n used st tha site 90

Blessad with good ves ther during the veek k-11 March,
the civil angine=rs rade good progress ia cleaning up the bura area.
With eyperianca oparational proticieﬂcy improved. The low tempars-
tures contiaued to cause problams with the vehicles, howevar. The
belt losders broke down frequaatly, but they were repleced by froat-
end loaders. On 10 March 128 sgavw hauling boxas were deliivered En.:x
tha tank farm frnn the ice. By the and of the paxt day the gr°de“s
had complated the.r first pass cver the entire burn area. After .
this vas dnna, aix areaa still showed significant readfngs of con- =

LaLe -....,--1 5

t&minntinn- The grnders then made more cuts to renove additiqq_l

Cleanup 6f tha burn araa vas completed 15 March. In all, ovar BOO
hoxes of snov wara delivered to the tank farm. On 16 March Hunziker

" reportad 6% of the 25,000 gallon tanks filled with contaminsted -
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It ha3 baen mantioned hov the storage tonke were modifiad

at Thule AB andé transported tz tha off-bsse stavags srez, & benth 7.5

siles from tha cruch site, dad sat up in rows. The foilowing sacuanga

of events tack plzs2 ah the tank loading faym whan th2 conteminated .

Qa?
e

snow arrived:
" 8. FEach arriving tractor/irsiler vas positionsd adjacant
%o the storage tank td be fillad and the rigger/clsanars-[Air Fopce
parsonnel] proceeded to attach the c¢rane sling and unfeatan the tar-
pewlin cover on th2 dump end of the first bow. ° i
" b. The box ves then lifted sbova tha tank and positioned
over the hopopsr. :
2. The pex and gate was tripped and the contaminatad snov
end dabris duzged. -,
d. The box uss then iaspected by tha riggar/clesners to.
insure 1% vas erpty and returnzd to the tratlier.

"e. The same steng ware thea rapaated with tha sazond haul .

bo:x.
f. The tractor/trailer then returned to the crash site far
another load.

g Riggar/claaner parsonnel uasd shovels and rakes to dis-
tribute evenly contaminated materisls within each tank to insure
‘mevimum utilization of available volume. Wnen a loading port wus
full, loading operations were moved to the szcond hopper which was
already prapoaitfoned avir &n exply ioading porc by heé second craash
Rigger/cleaner parsonnal then swept dowm the hopper located ovar the-
lcaded port and the sacond. crane removed this hop;er and placad 1t°
on an adjacent ampty ]_oaaing port. The sctarior of the feak around ..
a filled lesding port was monitorad- for contemination and cleaned
by brushing and sweeping es required. Vhen cleared by a radiclogical .
mﬂitor, the second crane replaced the 1lid on the filled loading port. P

FS

The final step In the 1oad.ng procass was for welders +0 sea.l the
: t!;ree tan.'c upeninga to prov:lde in air and uatar .-.eu.'l..~ The last t.anks -
LT :’\:'e':\"; ‘%E&led on’s Aprﬂ.. fIn"all, 7L of the T5 tanks tmnsported ‘to ¥
the- beach were filled (one or these auly partia.ll;) SRR

On 18 March, three days after the cleanup of the burn
erea was complated, American ..nd Denish scientists held their second ..
and last forml mcting; this time 1in Washington. They revievad BT )
p.og-r-ess to date, and considered what aétions needed to ba taken to ' t
renove tha contaminatad 3snow and to provide for a coatinuing program e
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of esolegizal) study sand surveillanca sf The raglon. A% Thé =eating
Major Gene-':t‘ Hunzlrayr aresasnted a raport on srogreis of tho romewval
operasions and vhot was propased rev t.- halapez of the agerution.d
Dr. Weight Losghem offarad analyses of 1ce core samgles taken siaca .
the 15 Fabruary sclentific neeting. At the end of two days of dis-
cussions zaother "gentlaman's sgresmant” was 1ssu.:d Nhich datailagd

U.S. and Daaish Fesponsibilities during the final stages s of.ths i
95 . .

. projact: : .
1. The airerart dabris currently storad -in seslad contwinars

will ba ramcvad from Creenlond a3 so00n as convendient, possibly
this summar, based on the availabilicy of retrograds cargo.

2. Regarding the black area, the ramoval messurzs complatad -
ta date are considerad adaquata. Taa snow and ice which has
bazan removed 1s storad in sealed matal containass and pré-
sants no hazerd in this steta, It is sgrsad that the con-
“ainad redicective matarisl vill be ramoved Iyoa Craenlaong

8% 3gon &3 convenient. The axact faproach to be amployzd

(1.e., concantration by filtration varsus bulk x_'nmom‘) is

to be the subjact of detailed study by the U.5. Aly Forca.

The recommandad plan will bs prasanted to both govarpmants

for a*p‘:eval prior to implem-n.tation. .

3. Taz vehicles vwill he decantam.nated to levels consistent

with good heglth physics practless., It s 'agreed that Isss -

than 2 x 10~%uc/es? (50 CPM) es measurad by a standard swipe

sampla) constitutes an acceptable level ingofar 2s the tirss - - .

are concerned. On the vahicla itself, a factor of 10 below BN

this lavel is considered sdequate. :
. . .

b, Tha proposal to enclose the crash scenes by stanchions * .

and ropz 19 acceptable. -At an appruopelatse tims the Deaish |, |

T . ARC vill take measures to release ths hitherto restrictad ... ... .

Lo ."'am... for public use vith the sxception of this limitad zome,” =

” w'whiech will continue under chgervatlon. : The: Dentsh AEC will ;o7
- be nuti.‘ied when this mpe Is “In plaee. % AT -

. "1-; S LA

-.-. L -p,., .

'-'-—-"-'lq- A str e iy e 5 e
Aftar attendiag the Washinghan. mﬁe.,ing ;ut,a.jor Genera.l. ;{!.m?‘ f .,
raturaed to Headquarters SAC and resumed his duties as mrcc:t:ar :
of Matariel. 3Befora he laft Thule he'was offieially replaced .ot
by Brigadfer Ceneral Albert J. Bowley, Commandar of the L5th .. .
Ade Division, Loring AFB, Maine, and lately Prasident of the |, - . . .,
Aceident Iavestigation Board. Brigadisr Ganeral Bovley than
supaxvisad the terminal phasez of the project. He departad on .
31 dasch uhan all FOROVETY,) sasrch, and_scarifying vork um:ed. ST
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S5. It was zgreed thui tha U.S. A!r Force woulsd implamant

.h sugrastion £3 trzat the 2500 ‘Pquure meter astive ragion
? tha impaet area with carbon/sasnd to sccalerate the malting

or titds ragion. Thic tachnigue will ba togcad on similar

ize a5 early as poszible.

6. The regicn cutside the so-called-"black area” and “eracksd
lce ezea” whid¢h 13 astimated to contain an insiznifiesnd part
of the total Pu distriduted on the ies, uill ba laft in lts
prasant state.

T. #cads and othar public arsss will continue to be manitored
and detected contazination will be Kapi to lavels corazfztent
vith good health paysics practices.

8. . The tank farm and othar restrictad vork areas will algo
ba monitored and, by the conclustion of oparntions, contasi-
nation will ba reducad L0 lavels consistent with good haalth

physiss practices.

9. Tha Danish ASC wvill conduct en eeologiee.' program a3
describad in the atiachad plan with logistic support baiag
provided by the U.S. Alr Force as required.

10. The Danish AEC will conduct survaillance of the shore
linas in accordenca with the attachzd plan. The U.S. Air
Force will ba avzilabla to assist a3 required in the removal

of a-ur discovered dabris. .

11. The’ question of a possible se= bottom saarch was resrved
for further study of costs and utility by the U.S. Air Force.
Should & search be uadertaken, the results would ba mada
availsble to the Denish AEC.

13. As a general policy, any ‘of the abaove plans aras subject
' to mdi!‘ieecion besed ou naw evideuee as it Is collected. )

“T. the basis of Washington/Copanhegen agreement. * Minor policy ¥

U777 and detagled operational decisions vill be made Joinf.lr at v

=" hula, T

(U} Three tasks remninad for the Disaster Control Team: roping
off of the crash eraa, treatmant of the ice 0 accelerate malting, and

. Zinal decontamination of vehicles and oi:her equ!.pnient used in the crash

. area. . e e

L Y oo e [ETILL s - =
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’ =__ the stomge area; and esch time be"ore leav:l.ng :Lt ves ‘iarushéc‘. and s.-ent
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(U) Zspresentotivas t2 tha Marah méeting had agresd that a3 in
aéditiongl galaty pracautisn the erach araa should ba ropad off pnd
waraing cigns posted, ci'.-ll 2nging4rs tharafora arasted a fanaa by
driving ataal stenchions into tha fca and fystaning ropa to thaa.
The fancs enclosed an ares 4000 faat long by 2500 feat wids 9‘:' Evary
100 fast signs painted yallow and lsttared in black and fastened to
ths rope. Thay uarned fn the Greenlarder dielect, “Tikinidga Tnartas-
kautauvok” (“Admittance Not Parmitted") and in English "Kezp Out. nJT
tompleted on 24 Msrch,” saveral doys later the “fenced zraa was =

enlerged to give an additions) mergin of serety.gg '

(v) Also ia the iatarests of health and safaty, ths U.5. had
agread to treat the craszh araa (about 2500 square matars) with ca:-ban—
i2ad sand. It wvas hopsd in this way to accelarcte melting. On 21
March tha DCT begao by =zpresding & mixtur= of carbon and sand on a
test aras about 20 by 60 reet.2® 1o melting took place during the
next faw weeks, hovever; the sun was 511l too low on the horizon
and it was too cold.]_'m‘ Wheaa ell, ncr Aactivity ended on 30 March the
respuasibility fell to the Thula basa commander to apply the. carboni"ed

sand vhea vauther conditions rae.-.-.-.:ul.t'.tecl.J'r‘E .

“(u) Al during the "Crested Ice” oparation the Radiological Divi-
sion of the DCT had given caraful attention to the safety of personnal ¢
vorking at the crash site and to the contalnuent of contamination )

. there and-at the tank farz.’3 Personnal were processed through a,
. decontamiuation buﬂding- vhan thay J.ei‘t the lce and were rechecked

ag.-.in upon arrival at Thule.* The only contaminated veh:l.cle perh.ttted
to laave the crash site was the flatbed used to haul snw a.n_d 1ce to .'4

5
t et AT ,gt.
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- ESEEE KX TN * % -ty b ot . Sy wmim o
1 -

- % (U) Stenderds used wers & maximum 'ot k50 CPM for U.S. per-o:inel

- as mensured by PAC-1S instruments and zero lavel for foreign,
1 2., Danlsh, pevsonnel.
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1830 CPM for the tirez). Mo wehiclas ufed €3 Transpers mwn and sup-
1 a2 A3 wers par-

» -
achk and Tarsh batuesn Cama Huaziker and Thel

'
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mitsed beyond a so-c2llad "hazard line" at ctha cragh site, apd they

wera cerefully moni:ared vhen they returnad to Thule.

(U) The Radiological Division begen 1ita rinal dzcont uitatiop .
of vahiclas prior to their raturn to bose stocks cn'ls wazeh.t 0k -
Tris involvad rough dezontaminaticn at thz camp and than processing
throuzh onz of two water and steam cleaning fecilitias st tha'base.
In all, L4 vaehicles and pizces of gguigment vere decontaminated. The
Jab wss Tintshed 5 April. 108 One of tha balt loaders usad on the ice
could not be deconsnrinstad down 0 an aceapiable lavel (sat a: O éPH
for rercvnhle equipmant and 450 CPM for fixed equigment). It was
finally painted %5 fix tha redicactivity, isdbeled redloaciive vasts,
and plased at the tank farm to ewzit removal frox Greenland.loT During
Th2 final waeks of work the Radiological Division alsd acnitorad all
buildings at Thule {raquented by ICT personnzl, but no signifisant
contazination wes fcuqd. 108 Eight buildings usged at Ca_a Hun-irer
vare dacontaminated by 9 April.lGg On that data the senior SAC Disas-
tar Control Tems Of7icer remaining, Colanel Walter B. Creer, inforued
Mzjor Cenarsl Hunziker: "I have personally revisved the firal decon-
tamination of buildings and equipment and the procedurss recommandsd
for the continﬁing monitering of the basa. I am assured that SAC's
decontamination responsibilities are completely mat . . . ."110 On .
10 April the CSAF askad the U.S. Embassy in Copenhegen t0 notirfy
Danish AEC authorities that all vahicles used in the project had beér
decontaminated as agyeed upon at the Mareh mz2eting, and thet 70 of T=
storage tanks had bean velded shut.lll One had baan laft cpen in css
additionnl contaminntad dabris ues'discovered during periodic monitor-
ing of the storage araas. Air Defease Command personnel at Thule had
bean trained to operate radiclogical equipment and woeuld maintain gur-

velllance until the tanks wers removed from Greenland.112

105
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() Tae SAC 'Dis seiar Control Team caazes all if: rascvery,
gearch, and searifying oparations at 1330 lscal zima on 30 t""--!'n.:"l:'1
Lass than 75 SAC off{cars and nirmon rewafnad Ior a vest and o hals
longar, conaplating the job of de;:anr_anim‘cion. The last of then

depertad Thule on ar sbout 10 Mr:l.]..'.'d'I+

(v) Headqunr:e.rs USAF gave Alr Forea Lozistics Command Ehe-'
Job of disposing of the radicactivae wvaste during t':he sunmar shi.l_:-
ofng s2eson. A task force from Sen Antonic Alr Mtariel Area vent’
to Thuls in July. It pumped tha now maltod contaminants i"-'.mn the
25,000 gellon tanks into smaller modifiad R-L3G0 angine containars.
Thagse conteiners had ercivad asrlier by ship. Tha tanks of liquid
- residus and tha barrals of contaminated wreckags ware thsn transportad
by ships of the Military Sea Transportation Seryice to the Atomis
Enargy Comission's facility at Savanneh Rivar, arriving there on
L October. The AEC burizd thea beside the barrels of can'.:éu;tna:ed
" s0il collectad at FPalomaras, S];:.ﬂn.:"l5

PART IXII
Conclusion

St"atei;ic Alr Commend ha.d flown airborae alert with nuclear
weapon3 for nine years before & B-52¢ crashed pear Palomayes, Spain,
and precipitatad en exten‘sive recovery and decopntamination operstion.’
Tha parcentages might ssam to have 'baen egainst a similar incident,

. considering that eirborne alert was reduced in scope rollo'uing the
‘1T J‘anu.ur,,r 1556 crash hu.t nccidenta have a vay oi' picking thair mm

LR

. _:'-'--t:l.me ta ha.ppen.;"'l.‘uo years and four days later another B-EEG slashe :-

) a. bla-ing path across the ice of 'Hblstenholme Fjord’ sevcn m{las from -
Thula AB, Gresnland. 7Tha twoe Imedmte etrects ol the accidem:. :ﬂa—r; -
the cancallation of airborne alert flights with wazpons apnd the leunch-
ing of a "Palomares type" recovary' operation. The prohibition of
further flights affacted cormand operatians.little. Plans had al;ead;,r
beea approved for the replacsrent of alrborne alert by a nevw and auch

mora flexibls concapt called Selectiva Air and Ground Alert or SEAGA -~
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erfectiva 1 July 1553, SAC declinag to £ly. the indsetrizasion srogran
without vemnons, S0 aus2pt for the lonsg B-S2 <hish eanzinued to manicor
the Thule BEEWS, the program becane moribund. %ith the Palomarss ax-
pavienze still Frach in mind, 1t vas antizipazed 2t cace thet a cini-

lay decontemiratiss of the erash szane would have to be accomplishad,

this time to the satisfention of the Governmeat of Danrark.

Tha Palomersg &nd Thule eccidents ware suéerrleial ¥ gizilar:
thay both involved B-525{ _Jeac’n
raguirad an extansive weapons recovery and dezoataminatlcn elfort; end
a‘each fastanzs the Tadicactive waate was shipped basih to the U.S.
for disposal. 2ut dasplte thelr ganeral similarity, the twa situations
wera vary diff farant in detail. The Palomaras eccldant occurred on ons

07 the most heavily populated continents on eurth. Tne Thulaz gecidend

|

occurrad on ona of tha lesst populated contipentis, Qﬁiﬁe raturelly
then, public intarsst vas more mealfest during the Mirst azsidant taan
éuring the sagond. ALlzd, consern for thea one missing bomb at Palcmares
k=pt thet aceidant cn tha fyont oegz for sevaral months. Rarly in tha
Thule investigition it becems quite clear thet all the bomds hed been
dastroyed ip the crash whan their high explosiva contens i ronatad,

and that none of the piaces of tha aireraft hed gone through the fce.
Algo, within thyee days after the crash public interest was at leass
partially divertad by tha capiura of the U.S. intelligancs ship Puablo.
Also important was Thula's relative insccessibility. The base was
difficult to get to, the accommodations were spartzn, and the climata

quite inhospitable in wintar. Of course the feet thet public relations’

vegarding thz Thule operation ware much better than they had been at
Pelomzraes, the Alr Force Chief of Information, Hejor General W. C. -
Carlend, celled tham 1000 percent better,ll cannot be considered
complately fortuitous. ~Publie relations persoanzl had learned from
the Palamares episode. The poliey for release of information ves
éaterminad befora the newsmen errived. A regresentative of the Depart-
mant of Defense's Publie Affairs office was present to.make decisions.

The fow reportars vho ceme (4T from sixz nations, but 25 wers from U.S.)

DO?



-~
‘e

. - R

ware glven evory assistance end trented with candor. Prass confardnzes
brought thes up o date on wark ot tha grash sise. This done, thelr .
caln iafewast was td get scme photographs and lasave that icy twilight
worlid.

In mgri:qde of effort, the E‘al.om:eu ope-ation vas by far
the graeatar of the wo in tarms of weonpower and money evgended. JWhen
comparing ths vorking eavironment of the two crash scénas, houe_ver,

" the Thule racovery and cleanup must be counted as, the more difficult
of the tuo to =ceomplish. At the height of the oseration around 800-
. e -
USAF parsonnal verz involvad Pnl.omus._ong._a.;j_.gg,. Tals does
not't&EE*ﬁmmi:;::tu Na-.-y task force anchored off
the caut during recuvery of the missing bamb. Tha' mavzimum aumbar of
pe"sonuel assignsd to "Cyested Ice” (SAC, ADC, end other commanda) was
around 500. Vhile no dsfinitive costs are available for either opern-
tion, sorme com;arisons cen be made., Xn clainms alope the USAF paid
“over a halr aillion dollsrs to Sponish citizens. Tha-U.S. MHavy pre-
sented the Alr 1-‘c:r--r:e with & b1l of $5 millioa'for 1its asaistance.
The historian o7 the Palozares operat!.on reckons the totel cost to -
“the-U.S. et about $25 million.‘u?_ Opersations and Maintenence funds
_ expended by SAC during Crestad Ice totaled $2T2 ,000.:"‘1‘8 No claims
had been filad by Gresnlandars to the date of the preparation of this
history. Afir Foree Logistics Command reciconed ‘the cost of dispoaing
of the coutamineted veste at 998,440 (this does not include cost of ,
transport by the Hil!.tary Sea Transport Service or port handling costs -
but does include tha AEC costs of ‘disposing of the canta.minants)
K ,The total cost of the operation is estima.ted st ayound $2 m.J.J.:Lon.

= (n) The Headq,ua... ters SAC Disaster Control Team dispatcheé to
the crash :ceae was composed of individusls with the skills nacessaxry
t0 make an assessment of the situation and to determina what neaded
to be dons. Other USAF comemnds and other governzental agencies
responded quickly to requests from the ICT for assistance. A group

+r 2.0 American scientlsts errived to advise the control team comnd‘qr;.



on technical and acientific matters. Parhaps thelr most impoxrtant con-
tribution, hovever, vas their day-to-day working association with the
Danish scientists vho came to Thule. The mﬁes, a highly intelligant
and skilled group, held ell the cards, yet they chose ampt to be diffi-
cult or demanding. Initially, and quite understandably, cautious and
conservative regarding the extent of the danger preaenteﬁ by the econ=
tamination, they tended to move tuua.rd the opinion of t.he U.B. sefen-
tists as evidence vas gathered at tha scene. The decontaminntiqn effort
then must be ccnsidered largely as fulfilling a political rqapun.i;,iﬁility
and completed in ths interests of what has been called “"good housekeep-
- ing practices.” The weapons recovery and decontamination ob:leé}:ives

of "Crested Tce" vere successfully completed well before the thav set
in st Thyle; the Government of Denmark was satisfied; and dsspite the
arctic envirorment, the general lack of experience in such & climate,
and the existence of contamination, personnel ﬂlne;u, injury, and ’
froatbite vere migor and the precautions taken to control contamination
vere quite sufficient to prevent it from becoming a hazard to ha.a.lth.
In all vays, "Created Ice" must be judged & highly nuc_ce'ésrul and well-
managed oparation. - ' B

{THIS PAGE 1S UNCLASSIFIED)
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aarly 1-; tha nne-at'an ..rnn..;o"t:ing personnel. Azt-‘r ize -ou 3
had bezn ¢ut to the scan2 2n2 o heliport lnstall 2d, their services
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from Panwerk. This was the only claim made by.CGreenlanders’ egainat
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[P Feb 68, " ' 10/12152 Fed 65 ' Ly
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of Present Comrminications,” 5 Feb 63. i .

2. Staff mseting, Report of Base Suppert Div:f.sion Chizf, Col G. c.
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e
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Jen 68; Msg, USDAO/Copenhagan to 4683d ABG, for cormmander SAC 'ICT,
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