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At the Intionel Poackor Testing Shaticy dn the Stote of Idzbo,
e network of rollotion dcteeticon end grrple collecticn dovices 49
opexated cn a continucus basis in oxder to provide complete rodlo-
logical control of local oporaticons. Fortlewlor crphasis 15 placed
upon dowvrind locations from all cper5'bixxgg Installntions, Types of
rodiation monitoring devices precently in use exet continuous air

monitors, gomma seintillation sconners, partlcle collectors and '

fallout collectors. In addition to physleal chcerwation of meters
and recorders utilized with certoin of these devices, rudiochemical
and radicautograrhic analyses ave performed,

Personnel of the varicus health physlcs groups support the
eatablished radiation monttoring network. In the event of o michap
at any of the erperimontal sites, or when thae mature of experlmenta-
tion is such that hazordous conlitions couid davelop, thess persons |
are qlerted. In Bcue extreme cages, perscancl and eguipnont ore
’bnaed: in close proximity to the work in progrecs.

During the swmer of 1953 and spring of 195k exgerinents were
conducted by Argonne Iaticnal Laboratory utilizing & crall remotuly*
operated, water-cooled end moderated reactor. During en intentional
ghort period excursion cn July 22, 1954 a violeut releuse of energy

‘occurred which destroyed the reactor core and sows assoclated

11agott



equipment., As this poscibllity hod been anticipated, ell prccautions
had been token to minimize any resultant hazard. Flve mobile rediae
tion-monitoring teams were based around the recctor arca at distances
greater than 800 metera. Highway barricades were readicd for closure
of travelled roads should the necesaity arise, All operational and
obgervation personnel were bagsed at the conirol area, & distance of
800 meters from the reactor. In adiition all travel had been |
regtricted within this distance. (Fig. 1 - Reactor Location and

Adjacent Area)
Imediately fcllowing the short excursion, a columm of dark

grey smoke and dust was observed blowing out through the top of the
reactor to a height of approxdmately 25 meters. A short, sharp
explosion was heard, followed by a slight shock wave felt et the
control area. AL this time the control mechanism, tower, and
various other objects were blown into the air, then fell off to the
sides of the earth dike shielding the reactor. Follewing the
111’14:1&1 emission the cloud drifted slowly toward the southwest ot
a speed of about 8 kilometers per hour. At & distance of approxe
imately 1.2 kilometers, the cloud began to rise in a thermal and
at a.n elevation of about 300 meters above the ground gradunlly
diffused until 1t was no longer visible,

Simultansously with the release several portable radiation

Cetection instruments located 800 meters from the reactor indicated
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short radiatlon exposure rates beyond the limit of the range of the
instruments belng used at this time, or ea exposure rate greater
than 500 mr per hour. Subgequent developrent aud interpretation
of X-ray f£ilm indicated a total dosoge of approdmately 50 mr at
440 meters, end 30 mr at 580 meters.

Within a few minutes of the release all mobile teams bepan
monitoring downwind from the reactor teking readings 1 meter above
ground level., Fifteen minutes af'ter the releese the maximum mease

urerent was 6 mr per hour at 1.£ kilometers from the reactor; 25

minutes after the release 2.0 mr per hour at 3.2 kilcmeters.
Mateorologlcal data indicated that the cloud traveled to the southe
veast for approximately 1 hour at a speed of about 8 Lkilometers per
hour., The wind then reversed 180 degrees ag the temperature dis-
tribution in ths lover layers of the air changed fr'on‘x. ini'érsion

to lapse, and the cloud traveled toward the northwest at speeds

up to 10 kilometers pexr howr, (Fig. 2 - licteorologlcal Data)

This trajectory waa confirmed when an inersuse of radiuntion amount-
ing to 6 timea the prevailing backaround was dstected by & contine
uous air monitorixig dovice loceted 13 kilometeras from the point
vhere the wind shift bad occurred 3 hours earlier. Stations
renging frow 8 to 110 kilometera further downwind did not indicate

any radiation as a corszguence of tha experiment,
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The only indication of rcdiocactive fallout waa obtained from
direct readings of the ground followiug the clouvd pascage to the
southwent up to & distance of 3.2 kilometers from the recctor.
The moximum was determined at & distance of 1.6 kilcmeters where

the readings were 6 nr per hour at 1 hour after the release, 0.5

mr per hour at 6 hours, and .05 mr per hour at 26 hours,

Within the first hour it was egtablished that there waa no
radiation hazard to anyons outside the 800 meter perimeter &8s a
regsult of the experiment. Radiation protection activity was then

directed toward the reactor earea proper in order to esteblish safe

- tizme limits for the purpose of making inspections, and for removing

rhotographie £ilm before it becama overexposed fram the high level
of radiation present, The first attempt to enter the reactor arca
by way of the access road from the south failed when radiation
exposure rates up to 40 roentgens per hour were encountered at 60
meters from the reactor. Further inveastipgation proved' that the
south side of the re_-actor exca to a distance of approximately 120
meters contained a large number of fuel plate and reactor fraguents.
Houever, entry to the reactor area proper was accogplished from the
east slde in a radiation field of 1 roentgen per hour. Ranoval of
£1lm and inlticl inspections were possible in xadiation £ields up

to 30 roentoens per hour. At this tims, 51 /2_ houra after the
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releage, the radiation level over the top of the reactor plt was
8 roentgens per hour, 10 roentgens per hour at the west end of the
pump pit, and 30 roentzens per hour 15 meters south of the reactor
from fuel plate fragments scattered on the ground.
Five days after the experiment radiaction levels had decreased
sufficiently to permit commencement of salvapge and decontamination.
- A change areca was get up at the‘ veat gide of the reactor at a dise~
" tance of 75 meters, where radiation tackground levels were leas
than 1 mr i:er hour. Instruments and salvageable materials were
removed to this location and decontaminstion performed with &
mintmum of difficulty. Exposures of persons working on this
operagtion were kept below 3.9 roentgens over the entire pericd.
The affected area gouth of the reactor was of particular
interest. Five days after the release, e@editiona were gtarted
into this area to remove and store all visible articles of radio-
active dsbris, TREleven days efter the release all of these items
had been removed but the radiation level had not been lowered
slgnificantly. The area waa set up on 8 3~mster grid pattern and
- gurveyed at intersections. At each losation 2 types or readings
wvere taken with an open window ionization-typé ingtrument. One
set of readings was obtained at ground level, the other at } meter
above. The resultant readings were then plotted according to levels
of 1 to 10 mr per hour, lOtoSOmrparhour,;a.nd.greaterthanso
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me per hour. (Fig. 3A and 3B - Survey of Contominated Area) AnL

erea of approximately 7800 square meters was proven to be contaminated
in a strip epproximately 60 meters in width end 130 meters in length.
It cppears that as o result of the exploslon, the base plate of the
reactor control rod mechanism bad tilted as 1t broke loose from the
platform forming en approximate 45 degree engle. Tuel elements and
esgociated debris were deflected towrrd the south by the obstruction.
The entire affected area was later covered with a layer of gravel to
a minimum depth of 15 centimeters vhich reduced the raudiation dosage

rate to less than 5 mr per hour.
Becouse the reactor was remotely operated with an estzblished

safety distance of 800 meters, no hagard to operating pergnnnel or
to others at the testing station was presgent. The entire \experimcnt
wes accomplished with no radiation exposure to personnel ebove permige
sible levels. A similar release involving a directly operated reactor
of similar size would undoubtedly subject personnel within the immed-
iate vieinity to radiation exposures and airborne contaminants of
gerious magnitude unless adequate shielding and assoclated safeguoxds ‘
comprised part of the installation. o

It voﬁld appear that in desim eriteria for similar éxperimental
reactors that provision be made to control the direction of debris
blowiné dut a8 a conseguence of a release such as occurred in this
ins’ta.nce.. Entry and cleanup would be facilitated and possibility of

contaminating expensive equipment and property minimized.
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The health puysics function in respect to this experiment was
primarily personnel protection. Unfortunctely, exzenditure for
scientific data had not been considered. As a result, much informoe

+ion that would be of value to nuclear scilence was not cobtained.
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