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Thie is a true story of an actual Atomic accident which occured in July
of 1964 in Charlestown Rhode Ieland.

Tt has been prepared for you by rep;oduction of the actual Newspaper
clippings,taken from "The Evening Bulletin" of Providence Rhode Island
and it is placed in your hands without additions or deletions,

We wish to acknowledge and give full credit to the author of the articles,
Mr.,Joseph Foote and to the author of the article "Probers Think Nuclear
Flash Wus Repeated" Mr,Bruce B.Van Duesen of the Journal Bulletin Washington
Duresu,

The Executive Editor of The Providence Jourmal and The Evening Bulletin,
Mr.Michael J,0gden and the Executive City Editor Mr.James Gesehan were

both very cooperstive in granting the permiesion to reprint the articles,

This story is btrought to you because we,in the Civil Defense University
Extension Program,believe that an incident such as this should be made
known to persons working in areas of Nuclear Science,whether in the
fleld of Education,Industry or Civil Defense,
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ain Reaction

-_bY MiSt ake

By JOSEPH FOOTE

This is the slory of an
alomic preident.,

1t happened in Rhode Is-
land, in Charlestiown, on a
chill and windy night lasl
July when Robert Peabody,
an employe ol the Uniled Nu-
clear  Corp., inadvertently
slarted an uncontrolled nu-
clear chain reaction.

The accident cost Mr. Pea-
bndy, father of nine chiidren,
his life, It cxposed other
plant employes to radiation.
It Tarced 1he newly-npened
plant io shul down and it
drew  immediale  responss
from c¢ompany and TUS,
Atomic Energy Commission
officials to prevent s recur-
rence.

And 1t caused Rhode' Is-
landers to think again about
the advantages and draw.
backs, the benefits and perils,
of life in the Atatnic Age.

This is the slory of a series
of events, some known to Pea-
Jbody and some not, which
ended in a flash of radlation
that rent the energy of T00.-
000 chest X-raya through his
hody in a fractlon of a mec-
ond,

But there are many more
penple and many more evenis
in thin story.

Doctors and nurses at
Rhode TIsland Hospital an-

First of a Series

Robert Peabody was the #rat industrial worker to die
from gn atomic radiation accident fn tha 11-year Mstory of
thia nation’s atomic program. The Journai-Bulletin begins
today a detailed xccount of that accident, based on doxens of
interviaws with Peahody's fellow employes, company end
governmant officials snd neerby residents and on azamina-
tion of the physical site and of relevant documents, includ-
ing company and government reports. The company expecis
to resume operations in Rbode Island this month.

swered an emergency call,
not knowing that their patient
was 30 mansively exposed that
hin wedding ring had turned
to radioactive gold.

A company officie]l coolly
decided whether to re-snter
the plant to shut down the
chaln reaction that hurned on,
beaming deadly, invigible rays
that would flash through his
hody like bllllons of micro-
acopic bulleta,

A nearby resident heard
mirens in the diztance and. not

recognizing the radiation-

alarm, began driving toward
the plant to investigate.
Two days later, plant em-
ployen began the laborinus
task of scrubbing every inch
of the building to remove
uranium contamination, and
company and federal offlciala

hegan an exhaustive probe of
the acrident,

The story beglng shortly
hefore 4 pm. on July 24. a
¥ridey, when a car swung
intn the parking lot at the
haby-blue, yltra-modern Unil-
ed Nuclear plant.

Mr, Peabody, as usual, wan
early for work,

Everything Inoked normal,
except perhaps the plant it-
salf. Tt was jncongruous, an
atomie energy Industry in
rural snuthern Rhode Island,
in a field where potalons nnee
grew and hay siili does, where
klone walls and faundations
of long-abandoned farms still
line back roads. '

This Friday was to be like
any other for the nsecond
shift. Clifford Smith, 30, of

Westerly, a chemist and shift
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Reporter Feote stands in third fleor
fower reom where eccident happened.

supeivisor, and hiz three pro-
duction operators, Mr, Pen-
body, 37, George Spencer, 32,
of Exeler, and Robert Mezg-
triani, 26, of Narrrgansett,
would run the uranium recov-
ery process, gieaning thet
precious fuel from serap mn-
terial brought in [rom the
firm's New Haven plant. Nor-
mal maintenance and a gen-
eral clean-up were scheduled,
ag the plant would nnt aper-
ate over lhe weekend,

There wnuld alsn he some
wark nn a trouhlesome evap-
arator which had clagged the
mreviens day. Peahody did net
knnw it, nut high-roncentira-
tion uranium solution diraned
from the evapnrator wouald
Beure in the accidenl aboul
twn hours later.

Mr. Peabody cherked in at
the guard's offiee inside the
Froot deor, where film hadges
and lime cards were kepl. All
employves wore film hadges tn
nieasure Lhe minule amonunts
of radiation exposure Lhey
might receive in their wnork.
Howard Coon, 43, of IHope
Vallev, was the puard for
Peahodv's shift, and ke would
arrive in a few minutes.

Mr. Peabndy was not a hig

Tum 1o Page 19, Cel. 1
Peabody

Type of bottle being used by victim
when chain reaction occurred.



Continued from Page One
man, He stood about five feet
s1x Inches but was stocky
and in good physieal eondl-
tion. He wore size 6% shoens.
His appearance was neat and
elean,

He was a willing, even ag-
gressive worker, -and pitched
into teska without hesitation
He was always looking for
something .to do. He was
friendly with his co-workers
and he joked a bit and griped
a bit, “Army-fashion”, one
eolleague aald. He was
graduated from high school
in 1944

At home ha was a solid
family man. He apent as .
much time #s possible with
hizx wife and nine children,
who ranged in ages frem 1§
years to five months, in their
two-story whita frame house
at 48 Columbla Heights R4,
Shannock. He owned the
house on the pleasant corner .
lot, assessed In all for $3,750;
it was part of a housing de-
velopment bullt by a nearby
mill in the 1920s, .

Mr. Peabody always worked
the secomd shift, from 4 pm
to ‘midnight at United Nu-

clear, by cholce. He could
heve changed shifts every two
weeks, but explained to plant
officlals that he worked ax a
garage mechanie durlng the
day. He earned $2.53 an hour,
er $100.12 a week, at United
Nucleay, and needed extra in-
comne to- auppart his - large
family. - o
A shift supervisor called
Mr. Peabody perhaps the
moat (ntelligent of the nine
profuction operators em-
ployed at the plant. Jf any-
thing, he had a téndency to
be too aggressive in hia work,
to assume thet he could figurs

in a compact shape could be-
gin a spentanecus chain re-
action,

Mr. Holthaus ordered his

men to dismantle the lnea
and loogen the crystals with
Atezm. The resulting aclutlon
wis dralned off into long,
thin polytheylane bottles, de-
pigned so that even when
filled with uranium aclution
they would pasa no danger.

The bottles were 48 inches
Iong, about fve inches In &i.
ameter and held 11 literw, or
about 113 quarts, Salution
from the evaparator filled
three of thess bottles.

One of thode bottles, one
that would be Involved In the

out alone the best way ol
doing things.

Two days prior to the accl-
dent, for example, ha was
washing equipment energeti-
cally when he splashed water
on a radiatlon alarm sensor.
The girens went off and hix
shift hastlly evacuated the
plant. No harm was done,
but it was an unnetving ex-
perience for the men.

Early the next mormning,
Thursday, workers = found
that lines in the troublesome
evaporator wera pluggad
with crystals of a uranium
solution, uranyl nitrata, and
that the evaporator wouldn't
work, The third shift at-

fatal accident, way labeled
“Bottle ¥, cone, liquar from

" evaporator”; the employe la-

beling it used shop jargom to
describe concentrated urani-
um soluton,

The employe alld the bot-
tles upright into an “all-safe”
metal cart, which was fitted
with a meta]l frame to pre-
vent itz cargo from coming
too elose to other bottles of
uranfum solution., He trun-
Qled tha cart to the general
storage area, Dlaced yellow
stanchions around it and ted
& yellow rope around tha
posts.

That was unusual proce-
dure, to use stanchions and
rope, buf tha cart bore un-

tempted to restart It, but .
gave up and left actual dis.
mantling of the equipment to
the first shift, when plant
superintendent Richard A.
Holthaus, 43, of Wakefield,
woild be present.

The uranlum solutiocn In
the lines was highly concen.
trated, and Mr. Holthaus
knew this presented a spec-
fal danger — that of acel-
dentally atarting a muclear
thain reaction, or fiaslon. All
employes, including Mr. Pea-

, had been trained in
handling uranium and told
why extreme cautlon waa
necessary: enough uranium
concentirated in one place and

usunl contents: this waa the
first time that such highly
concentrated liquor had been
placed in the 1l.liter bottlea.
The yellew atanchions and
rope, bearing the color char.:
acteristic of uyranlum and’
thersfore used in nuclear dan-
ger signa, should alert all em-
Ployes to wse apecial precau-
tlons

The cart remained In itz
place Thursday night aa Mr.
Peabody and other members
of the second shift finished
cleaning and re-assembling
the svaparator, It wap atill
there &t 4 p.m, Friday, when
Mr. Peabody’s shift returned
to work for thejr #inal night
that week,



A Solution Is Poured Into a Tank ...

The change of chifts that
night wes routine, with Mr.
Holthaus and Mr. Smith con-
ferring briefly; the firat shift
aupervisor had a few com-
ments, and Mr. Peabody
asked him about certain
chemical levels in a process-
ing column. These exchanges
were cral, as was cusicmary.

Mr. Holthaus and the other
day-shift employes left short-
ly after 5 pm., and the night
crew of one supervisor, three
operators and a guard was
alone now in the cavernous
plant, seemning 5o empty, con-
taining ec much open space
and manifestly so little squip-
ment and piping. The hum
ard drone of normal opera-
tions sang reassuringly in the
workers' ears.

Mr. Smith assigned his
erew Toutinely and. since
plant operation was expected
to be normal that night, with
few explicit instructions. Mr.
Peabody was sent to the tow-
er area; Mr. Spencer was told
toc operate equipment at the
bhase of the tower: Mr. Mas-
triani was assigned to operate
a dissolver in the middle of
the main floor, west of the
tower: and Mr. Coon, the
guard, took up his post at
the main entrance.

About & pm., the final
steries of unaccruntable, al-
mast unbelievable events be
gan.

Mr. Peabody asked ' Mr.
Smith if he ought to “wash”
or purify tome guantities of

trichjoroethane (TCE), a so- .

lution used to remove traces
of organic solvent from ura-
nium liquor. By a new pro-
cess developed by an operator
eight days before, and used
with the consent of (wo su-
pervisors but without the
lmowledge of Mr. Holthaus,
TCE sometimes was washed
In a 30-gellon tank In the
third-floor tower room.

Mr. Smith said, no, it would

not be necessarv that night.’

Tha TCE molution om hand
was to be used to rinzs a
precipitator and dld not need
to be clean. Mr. Smith went

back to work on the main
floor near Mr. Mastriani.
But Mr. Peabody, the man
of impulse, the man with con-
fidence that he could master
any assignment, set out on
his own. His preclse move.
ments and thoughts for the,
next six minutea will never’
be known, .

He set out elther to wash |

some TCE or to obiain an
empty bottle for his work in
the tower. .

He walked to the product-
gtorage area In the scuthwest:
corner of the maln plant floor
and looked over some 11-liter

bottles. Finding none to his-

ltking, he walked to the gen-
eral storage area along the
north side of the floor where
he found three 1l-liter hot-
tles. Piping end equipment
largely obscured this storage
area from the vantage polnts
of Mr. Smith and Mr, Mas-
triani. The three bottles con-
sisted of an empty, another
containing unassayed TCE so-
lution and a third, Bottle Y.
Mr. Peabody selected Bot-
tle Y, the one labeled "conec.
liquor from evsporator” Tha
label dld not apecity the
strength of concentration,
He pushed the “all-pafe”
cart carrying Botta Y to the
base of the tower stajrs; to
do so, he must have passed
within 25 feet of whera Mr.
Smith and Mr. Mastriani

were' working and within a
closer distanca of Mr Spen-
cer. Apparently he also

brought over another cart’

containing an 11.]iter bottle

of vastly weaker wagh solu-.
ticn from the evaporator.
. Since the bottles weighed

about 35 pounds sach, be de-
cided to ecarry ona up tha
ptalrs at a time.

He again selected Bottle ¥,

and then ...

-This tank was 18 inches in
. diameter, with a 26 inch ver-

tica]l wall: it was open at the
top, dished at the bottom and
had a one-gquarter horsepows-
er electric molor on the rim
to turn a mixing propeller in
its contents. It looked like a
commercial baker's batter
tub.

Mr. Peabody holsted the
bottls up, ecradling it In the
crook of his left arm and lift.

| ing the bottom with his right

hand. The rim of the tank
was B0 iInches above the
floor, about the height of Mr.
Peabody's chin,

He began to pour the high-

ly cohcentrated uranium sclu-

tlon inte the tank, which al.

ready contained 15 gallons of
aodium carbonate solution. |
. The mixer was om, spinning

the contents of the tank in a
gmooth whirlpool.
As Mr. Peabody poured

more uranium sclution into

the tank, the coficentrated
atomic fuel, now no longer in
the long ,thin bottle but in a
compact, rounded mass, ap-
proached the critical point. A
few more cupeful and a chain

A molld precipitats of
uranjum probably formed,
but ita eharacteristie yellow
eolor either 'escaped Mr.
Peabody's notice or did not
alarm him.

A few more cupsful and,
at 6:06 pm, it happened.

reaction would occur.

For a millionth of a second

the solutiom in tha tank was
a roaring atomle chain re-

action. The solution probably
glowed briefly; the enor.
mous heat generated ppat-
tered some solution and pre-
cipitate to the celling, 12
feet high, but then dissipated
quickly from the top of the
tank; but nolse, if there was

the concentrated liquor, in-. any, probably was drowned
ptead of the ona containing out by the drona of the
the weaker .omﬂmbwt 6 05: electrie mixer.

The tme was & Uy Mr. Peabody dropped thas
pIm. Mr. Feabody carried thebottia inte the tank and stag-
bottle up two flighta of steel: pered backward in a rush of
atairs to the 25 by 18 foot gensetion ag the masslve
third floor room, then over bombardment of deadly rays
to the stalnlesa steel tanik., flashed through his body,

He turmed mnd ramn Al-
ready the dreaded radiation
alarm slrens were rising in
unison, He had two thoughts:
to get off his clothes, con-
taminated now with poi-
acmous uranium, and to reach
the emergency shack, where
clothing and radiation meas-
uring  instrumenta  were
cached.

He raced through the door,
epun to hig right and bounded
down the two flights of stairs.
He began ghaking off his big
rubber gloves and threw
thern aside az he brushed past
‘an “all-safa” cart at the foot
of the atairs. He ran atraight
ahead, through the east exit
from the plant.-and ocut Into

_the chill, windy evening.

Mr. Peabody knew now only

" that be had to get away, to
get off his contaminated
clothes, to get away from the
tink and the plant and the
alrens, to get a doctor, to gat
belp.

He ran to hig right around
the corher of the plant and
headed for an emergency
exit in the chain-link secur-
ity fence, At the exit ha
atopped, shed all hiz clothes

. and threw himself againat the .
panie bolt, opening the exit,

He ran naked through the
dusk, across a estubble fiald

' where potatoes ones grew and

hay still does, toward the
_emergency shack, 450 feet
away. Ha ran down the wide,
newly-paved sntrance read,
past thick stands of acrub
pine and ocak, away from the
baby-blue, ultra-modemn plant
and toward the emergency
shack.

Already he felt the pymp-
toms of severe Iirradiatiom:
nauses, headache, crampe.
Withih moments of reaching
the shack he vomited and be.
gan bleeding; waves of chilla’
swept . through him: he
ataggered blindly.

Behind him, - the eirens
howled above the wind their
4erritying mepsage that his
fateful appointment had been
kept, And insida the third.
floor tower room, the lethal
{isalon process begun by the
.chaln reaction Toared on.
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~ 'What Is Needed fof& Nuclear Reaction

A nuclear chain reaction
1s & rapid and spontanecus
disintegration of radioactive
material,

It occurs only when ths
material is of a certein na-
ture and purity, when a so-
called “eritical” amount of
the material iz Involved and
when the shape of the mate-
. rlal s appropriate.

In raw ursnium ore, some
‘atoms are always disinte-
grating and emitting neu-
trons, which are high-speed
particles, These particles hit
other atoms and “split” them \

“avallable to

Inte two parts which com.
bined weigh less than the
oviginal atom, The difference
In weight is released as ra.
dlosctiva energy and more
neutrons.

The urapnium Involved In
the United Nuclear accident
wes  “enriched” uranium,
which Is highly purified ura-
nium U-235. This element ix
extracted from raw uranium
ore and of &]l those in tha
ore is the one most conducive
to chain reastion..

A small smount of en.
riched uranium disintegratey
steadily and posex mo threat,
but aa the amount iz in.
creased, more nautrons are
“lpllt" more

atoms and the process speeds
up. At a glven, predictahle
point, eczlled the “critical”
peint, the uranium mass s
po large that encugh neu-
trons are available to begin
eplitting many atoms at once.
A chain reaction occurs.

This resction, under con-.
trolled clreumstances, is the
heart of nuclear reectors
used to propel submarinee
and ships and to generats
stearn and electricity. It 1s
also the heart of the nuclear
bamb. By the machanics of

implosion,” or the opposits .

of explosion, a “criticai’’ mass
of atomle fuel ig thrown to-
gether extremely rapidly and
is held for an inatant to ac-

The Shori-Cut Method
At Plant Is Described

A short-cut production
method devized by a United
Nuclear Corp. employe on
July 18 involved the use of a
30-gallgn tank In which tha
chaln resction oceurred eight
days later.

The new mesthod was
kn to Robert Peabody,
who dled from radiation ex-
posure in the accldent, and
was Used by him, but it wag
not known to Richard Al
Holthaus, plant superintend.
ent.

In nermal plant operatons,
triachloroethane (TCE) -way
used to rgmove organic sole
vent froem uranium-bearing
solutiont. Tha TCE in turn
would becomes contarninated
with uranjum and would be
“washed” by mixing it with
sodium carbonate soluton,
permitting the contents to.
settle and separating off the
uranium contents.

Prior to July, employes
“washed” TCE by midng it

with sodium carbonate In 30
to-40 pound polyethlens bot-
tles, o laborious task. Om
July 18, an employe recelved
permission from his shift m-
pervisor to use the tank in
the third floor tower roomm,
which had s larger capacity
and wus equipped with an
electric agitator.

The ghift su con-
sented, provided the uranium
content of the solution waa
Jnown by assay and was
within certain limits. COne
other emplove and another
shift supervisor learned of the
method; the ehift supervisor
was at first indignant about
the method but was convinced
Iater that it was ssfe. Tha
third-shift supervisor and Mr.
Holthaus were not tald of the

of regulations approves plant -
rocedures for ucuuu.wul

not Informed of tha change.

complish a1 near tota] disin.
tegration of the mass as &
possible. The result is an
atomic explosion, releaging
from a few pounds of nuclear
materia] enough energy to
vaporize & metropolls.

The sheer mechanics of
“Ymploston,” however, present
staggering engineering prob-
lsms, and sclentsts consider
#t beyond the Tealm of posd-
Hility that an atomic explo-
plon could result from a fa-
cllity such as that opsrated
by United Nucloar In Charles-
town.

A oentral safeguard at
United Nuclear is to kesp all
uranium solutions below the
“eritical” point first by main-
taining only smatl ameounts of
uranfum solutions and second
by keeping thoss solutions in
a geometric form that pre-
vents accumulating a lerge,
apherical mass. Usually uran-
jum solutions are atored In
lohg tanks aor, for transport
around the plant, in alongated
polyethleng bottles.

In the Peabody Incident,
high-comcentration uranium
solution was placed in the
long bottles for the first time
in the production ares. When
the chain reaction occurred,
the material involved comsist-
ed of 6T lters (about 71
quarts) of solution containing:
at lsant two kilograms (about

44 pounds) of , uramium,
=235,




A-Victim Himself Was Threat

By JOBEPH FOOTE

Robert Pesbody lay
wrapped in blankets on the
ground next to the emergen-
¢y thack 430 feel south of the
United Nuclear Corp. plant in
Charlestown.

He had recelved enough ra-
diation to kill him 10 times
over when he accidentally
gtarted an uncontirolled nu-
clcar chain reaction in the
plant moments before.

Now he showed the [irst
aymptoms ol severe radiation
expasure -— cramps, chills,
vomiting, bleeding—and his
four co-workera did what they
could e make him comloria-
ble, I wasn’t much.

They had raced [rom the
plant when Ihree nuclear
alarm airens xounded a split
seconvl afler the chain reac-
tion started. indicating rising
radistion Isvels.

Clifford Smith. the shift’ su-
pervisor, was working nn the
main plant floor near a dis-
solver, abnut 60 fcet from the
third-floor tower room whers
the chaln reacton took place.
Near Smith, on & second-level
balcony above him, was Rob-
ert-Mastrianl.

Mr. Smith and Mr. Mastri-
ani .could have run out the
aouth exil, ahout 40 feet from
where they were working, hut
they chose instead to leave hy
the plant’'s front door. They
ran the Mull lengih nt the
plant to the shower and
changing mmams, where the
men normally keep their work
clothes, Mr. Smith tried an
emergency exit, but turned
the door handle the wrong
way, was unable to open Mt
and thought it was locked.

They darted to their left,
through the shower and
changing rooms, back Into a
eorridor and out the [Iront
door.

George Spencer was work-
Ing at the base of the lower
on the main plant floor, about
50 feet from the tower ronm
above. He ran ahout that dis-
tance to the south exit, acrozs
a small pateh of grass and out
through an emergency gata

—_—

Second of a Series

in the -chain-link perimeter

fence, the same gate that
Peabody used.
The only other man in tha

building was Howard Coon,
the guard, who was at his
post inside the main entrance
about 170 leet tron- the tower
ronm. He rtan outside and
about 75 feet to a large .gate
in the perimeter fence to un-

lock it in eccordance with
emergency escape plans. He
broke the key off in the lock,
gave up and headed for the
emergency shack. In a glass-
enclosed case inside the gate
was another key, but it waa
never necded.

All
emergency

shack, where

blaukets, clothing and radia-

—Journal-Bulletin Photo

Doors were sealed and warning signs displayad st
R.l. Hospital unit whare radiation victim was treated.
In this re-creation of the satting of last July 24-26,
nursa Janat Howard wears [eaded epron and gloves
that .had t¢ be worn' in vietim's room.

the men reached the .

tion measuring equipment
were kept, by 6:10 p.m., four
minutes after the sirens blew,

There they lound Mr. Pea-
body.
He had stripped off hia

elothes, which wera contami-
nated with poisonous uranium,
as he ran from the plant.

Now he was in bad shapa,
Mr. Smith immediately be-
gan telephoning for help while
Mr: Spencer, Mr. Mastriani
and Mr. Coon wrapped Mr.
Peabody in blankets and tried
to comlorm him. He began fo
vomit almost immediately
and for ithe next 40 minutes,
while waiting fur the ambu-
lance, he was inlermiliently
vomiting, bleeding and suller-
Ing cramps. He got up twice;
once he reiurned (o his blank-
ets himsell and once he was
returmed by his co-workers.

Mr. Peabody sald little dur-
Ing this period and men-
tioned nothing about the acel-
dent as such.

While Mr. Smith ielephoned
Richerd A. Holthaus, plant

auperintendent, at hia home

in Wakefield, es well as other
company officials, the Wes-
terly Amhulance Corps, and
Dr. Howard G. Laskey of
Carolina, plant physician, the

other men set up & hasty har. -

ricrde Aacross the main ac-
cess road next 1o the emer-
gency shack. Mr. Coon ran
through a field, giving ihe
plant a wide herth, and
placed m harricade acrosx a
narrow dirt road that entersd
plant grounds from the north-
west.

Ambulanse driver John E.
Shibilio, 24, of Westerly, and
his helper, Robert Marshall,
20, of Pawcatuck. arrived
shortly before T p.m. They
were members of the only
major ambulence corpx in
Rhode Tnland that had not had
training In handling radlaton
vicims, and they set about
handling Peabody sn they
would en ordinary arcident
case, That wan a mlstake.

Mr, Peabody was himself &

Turm 1o Pege 0, Col. 3
_ Peabody

]



Victim Himself Was
A Source of Radiation

Contlnusd from Page One
source of redlation: his halr,
‘Ms gold wedding band and
his body were amitting meas-
urable amounts of radiaton.

In addition, traces of urerd--

um contaminated his sldn,
Wheh the ambulance attend-
anta picked him up, instead
of wrapplng him in protective

_ Plastic sheets, the uranium

rubbed off; traces of it were
found later on the wvehlcle's
steering wheel and in the rear
compartment.

Mr. Spencer jumped into
the back of the ambulance
with thg two blankets, ctm-
taminated with ursrdum, in
which Mr. Peabody-had been

wrapped. The ambulance
headed for Westsrly Hospi-

Doctors there orere under
the impression that an ‘‘ex-
plosion’ _had bncurmd and
were pupnﬂn' ta treat a
typlcal industrial accident
case, But one doctor, sus
pecting that radiation might
be involved, telephomed the
plant and - reached Dr,
Laskey, plant physiclan. Dr,
Laskey advised that since ra-
diation was involved, Mr,
Peabody should be sent ont o
Rhode Island Hospital.

When the ambulance ar-
rived at Westerly Hospital,
therefore, four doctors spoke
with Mr. Peabody {n the back

of the vehicle- but did not ex-
amine him. The. ambulance
turned around q hepded for

Dr. Jaseph 5. Karas, chiet
of the dmergency department
at Rhode Izland Hospital, was
driving to work unaware that
he was about to take charge

"of cne' of the most unusual

cases in the hospital'a history.
A call from Westerly doctors
had alerted the emergency
staff and already doctors and

' nurses were being assembled
“to recalve Mr, Peabody, Dr.

Karas arrived about five
minutes befors the ambulance
pulled up to the emergency
entrance at T:45, an hour and
40 minutes after the accldent.



‘Patient Beyond Saving’

Rhode Island Hospital had
never rrceived a radiation vic-
tim, and had no special facili-
ties available, The nexi few
hours, therefore, were ones of
frantic aclivily 1o attempt im-
mediate treatment of Mr. Pea-
body and also 1o mainlain
standards of safety for hospit-
al personnel and other pa-
tients. .

Dr. Karas ordered Mr. Pea-
body wheeled into an jsolation
rcom in the hospital’'s new
emergeney wing. While he be-
gan examining the victim, Dr.
Thomes Forsythe, assoclate
roentgenologist and direetor of

ithe radioisotope laboratory,
directed radiation hygiene
procedures.

The doclors ordered lead ap-
rons, masks, gloves and shoe
covers for themselves and the
nurses and orderlies entering
the room; shoe covers were
improvised from paper bags
and the other clothing was
quickly brought in [rom the
X-ray department and operat-
ing rooms.

Superficially, Mr. Peabody
showed no clinlcal signs of
having been injured. There
were no burns or swelling.

His blood pressure was 160/180, |

pulse 100 and breathing 20
respirations a minute.

But his ‘“deceplive medical
condition,” as Dr, Forsythe
described it, could not hide the

“untold damage done to his
bedy er the irreversible pro-
eess of cell and tissue destruc-
tion which had alrcady begun.

, Mr. Peahody was “conscious,

! bul he complained of abdomi-

i nal pains, cramps, headache,

tremors and exireme restless-
ness, all symploms of severe
radiatinn disease.

r. Karas and hig staff went

mediately. He was assisted by
Dr. Forsylhe, Dr. Richard
Judkins, the resident, Miss

|E'yﬁhd gaving. Radiatieh™ frst

" cells

Martha Joanne Makin, gener-

al duly nurse and two order--

lies, Harry Anjoorian and Rob-
erl Lancaster. At no time, hos-
pilal authorities reported lat-
er, did any siafl member worry
about personal safely In
“{realing the patient.

. Dr. Karas saw two main
.needs for hls patient: to make
‘him comfortable and to re-

“move any sources of radiation

‘age to hlm and endanger hos-

which ecould do further clslm--~

pital personnel. He ordered
the paHent thoroughly washed
and scrubbed to remove frac-
es of the polsonous uranium,
and he prescribed drugs to
ease Peabody's paln, cramps
and restlessness. The patient
responded well and, as he be-
came mors comfqrtable, chat-
ted easlly and lucidly. Dr.
Karas ‘described him aa a
rugged, iIntelligent indlvid-
4l -

“But Mr. Peabody had re-
_eeived such a masslve dose of
radiatton and neutron bom-
-bardment that his 1{e was be-

aMects sensltlve, short-lived

chest, and of 10 millirems an|next moming o confirm the’
hour at a distance of two leet|findings at Rhode Island: a
from his lower extremities. dose of 7.000 rems.

Within three or four hours of

A health physicist from the

!

adrnission, Mr. Peabody's| AEC’'a New York Operation

blood pressure began to drop.| Office drove to Providence, ar-
His left arm and hand began riving at 4 a.m. Saturday, (o .
to swell badly and his left eye, give technical advice and to
turned red. Doctors worked observe the case. Telephune

consiantly, but wilh diminish- calls came in from Vice Adm.

Ing success, to maintain his. Hyman G. Rickover, the Navy

blood pressure and declining nuclear expert, and Scn. John

w_ levels, . 0. Pasiore, D-RI, chairman of -

gonnel treﬁng Mr. the Joint Commitiee on Atom-

Peabady word dosimeters to ic Energy. But expert inquir-’
measure the radiatlon they jca and offers of technical as-

were recelving; none was ex-. sisiance were of no use.

poged to more than 10 milli., Mr. Peabody began failing

rems In an eight-hour shift;| badly shortly after dawn Sun-

the total dose they could rg-i’day. His initial fear when he

celve in the time they worked' antered the hospital had given

on him was 40 mllllrems, a way for the next 25 hours to
negligible amount. optimism about hiz chances;

Dr, Foreythe and Dr. Steph-|his main concern had been
an I Frayer, an assistant about his family. not himseclf.

puch as blood cells;
blood and bone marrow tests
showed that the production of
new hiood cells was severely
aflected while uric acid counts
began tg indlcate a “‘fantes-
tic fissue breakdown,'” in the,
worde of one doctor. .

Mr. Peabody had recelved
the largest amounts of radia-
‘tion in his head and lelt arm. ,
‘his halr was radioactive snd*
had to be shaved off. Over hig
protests, his wedding ting was
cut off. He had always had
trouhle removing it, and initial
swelling in hls left hand made
it impassible for doclors to
slin it off.

The hospital .uses radioactive
gold isotopes in treating some
patienis; the ring was tested
on equipment used in that
treatment and was found to
ihave been turned to radloac-
tive gold. This test gave the
‘first Indication of the dose Mr.
Peabady received: 7,000 rems,

work on Mr. Peabody Ims" or 10 tmes the dose that Ls .

considered fatal. By compari-
son, a cheat X-ray has the en-

.iergy of about one hundredth
of 8 ren1 '
Radlation measurements

¢n Mr. Peabody himsgell at 10
p.m., four houra after the acci-
dent, showed readings of 40
millirems an hour, or about
four timea the energy of a
chest X-ray, at a disiance of
two feet from his face: s

roentgenologlet whom he had, But now symptomns of deep
called In, required that all ar-|shock began to show; the mar-

ticles and material taken out
of Mr. Pesbody's room be
placed in plasiic bags and re-
moved to an old X-ray room
for atorage. They sought to
mvold any. contamination of the
hoapital.

The water used to wash Mr.
Peabody was collected and
bagged; the water used to
-gerub the floor of the Toam;
every ftwo hours was saved;’
even the water left in the cup
when he drank was bottled
and marked, Doctors, nurses,
orderlles and the porters, Rob-

velous process of sell-renewal
of blood and tissue in his body
had stopped, and his systemn
was. stunned by its cffect.

His blood pressure dropped’
gharply and doctors worked
feverishly 1o keep it up. He
became belligerent and irra-
tional; iubes in hls arms, legs
and nose added to his discom-

[ort.
In his last hours, he
thrashed viclently; doctors

and nursea were at his side
onsiantly and had 1o restraln
im. Only his will to live, Dr.

ert Bush and Paul O'Conpor, Karas said, kept this “rugged,
who scrubbed the floor, were intellirent individusl” alive.
eonstantly checked by radia- At 7:20 pm. on July 25,
tlon-measuring instruments. 1964, Robert Pcahody died in
Only Mr. Peabody’s wife his liflle glaased-offed room al
was permiited to vsit him Rhode Island Hospilal, 48
briefly; the entire unit in hours and 14 minutes after he
. which hia room was localed wasz exposed to a massive
‘was sealed off and marked |dose of radiation. He bename
.with radiation danger signs. -, the first person to die of radia-
The next momming, Saturday, | tion exposure in the history of
Dr. John B. Slanbury, &n|the private atomio energy in-
AFC regional medical obsigw- dustry in this eountry, a hum-
er and an associate clinica): hle wetlm of the 20th Cen-

.‘rispfessor at the Harvard Med- tury’s greatest sclentiflc dis-

|

-"precisely the radlation dosage

t School, drove ito Provi-. covery.

fice from Bosion {o obtain| -
gt:fples of blood, urine and|  Contiémed Thursdsy .
Miir in order to calculate more; In The Evening Bulletin

[y ¥
u

“that Mr. Peabody recsived. Hel
would return from Massachu-
I.petts General Hosplia] the
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Radiation A

United HNucleor plont superintendent Richard A,
Holthaus, stands near cofumns inte which he and shift
superviser Clifferd Smith drained uranium sofution
frem tank in which the chain reaction occurred. This
ended pesibility of further reection in plant.

\\‘.—_ B

Shorldy bhefore 7 pom. on
July 24, twn men in separale
ears dmove tapidly foward the
Uniled Nuclear Corp. plant in
Charleslown.

They had vaally differrnt
thnughis in theit minds when
they Tieard the loud, slearly
rerram of the radiation alarm
sirens A§ they Approarhed.

One was Mallred K. Wilenx
nf  Kings Facloty Road,
Charlestown, He was corious,
and was driving over 1o the
plant to find out what the si-
rens were all aboul.

The olher was Richard A.
Tollhaus, plant superiniend-
ent. He was deeply concerned

*by a telephoned reporl he
had received at his Wakefield
home f{rom Cliftord Smith,
shift supervisor at the plant,
that a nuclear chain reactlon
had been started accidentally,
seriously injuring Robert Pea-
hady, an employe,

Neilher man knew that Mr.
Peahody had received a mas-
sive dnse of radiation In the
arrident, 10 times enough to
kill him, and ihat the re-
actinn was still hurning out »f
eontrol in & third-floor tower
room in 1he plant.

Mr. Wilcox, who owns an

By JOSEPH FOOTE

elrcivical business and lives
aboul a mile from the planf,
was 'silting up in the wands”
and relaxinz near his home
when he heard the sirens gn
off charily aftrr & N was a
new sennd, he thoughi, one
he har pal heard before.

Ile dirove 1o a neighhor's
hnuse and asked him if he
recognized  the  sound,  Tle
dicln'i, and Mr. Wilcox re-
turned in his home.,

i~ enriosthy sl vnsalise
fied, My, Wileny stavied «driv.
ing toward the planl. Tfa had
warked near nuclear materi-
als at a fnemer joh wilh fhe
Elecirin Boat Co. in Grolon,
huilder of atomic submarines,
and had no parficular fear of
the Uniled Nuclear plant.

As he {urned into the drive
leading to the plant, a ecar
containing two women, onc of
whom he vaguely recognized
as A Burdickville resident,
and twno or three children,
drew up hehind him. The hwo
ecars proceeded loward (he
plant.

Suddenly a man #ppeared
ahead, runmng toward them,
wayving hix arms and shoul-
ing. A state police car whis-
tled past the two vehicles and
drew up ahead of them. Both

' Superintendent’'s Problem . . .

larm —What to Do?

Mr. Wileax and 1he woman
diriver stopped.

“¥You think T nutht ro ga in
back af the plant,” the wom-
an asked Mr. Wiicnx, tefer-
ring to an exbensien ol the
vaad 1hat cireles the plant,
M. Wilcox said he  didn't
know,

“Yru'd hetler get nuti nof
here.” the siate trooper
shavted, 1le sald snmething
abnir radiation. Mre. Wileny
and the woamap honed thewr
cars aroumd and e,

Mr. Wileox rettyned  hame
and Irlephioned s neigh’ o,
Farl W, “oves of Kings Fac-
Ity Noad, who luwes oppasite
the eulrance 1o United Ni-
clear and is the closest resij-
denl to the planl. Mr. Noyes
was wafching television; his
wife answered and Mr, Wil-
cox relatred what had hap-
pened. Within minutes, froop-
ers were at Mr. Noves® door,
advising him that while thera
was ""Nn great danger,” the
family rhould mnve.

A Jew miniiles pasl T, Mr.
Noyes, his wife, Mary Jane,
a son, Earl Jr, 10, &nd a
daughter, Sharon Lee, 12,
packed some overnight

Turn to Page 20, Col. §
Peabody



First in BRI to Be
Driven Out by Atom

Continued from Page One

clothes and drove to Mr.
Noyes' brother's home in
Alton. They were the first
Rhode Islanders to e evacu-
aled from their home because
of a nuclear incident.

But as the Noyes family
lett and state police tightened
a ring of readblocks around
the plant, Mr. Holthaus was
preparing to move toward the
center of the danger. Within
minutes after he arrived at
6:45 and swung his car across
the access road to broaden
the roadblock there, he pre-
pared to delermine the full
exient of the reaction.

He knesy, from [ragmentary
descriptions from Mr, Pea-
body shortly hefore he was
taken away in an ambulance,
that the reaction was In
an open-topped tank In the
third-floor iower room. He
did not know that the reaction
was still operating at an en-
ergy level estimated later at
1,000 watts and was emirting
radiation levels of about 300
rems an hour. equivalent to
30,000 chest X-rays.

At that level, a man ex-
posed for two hours would
receive 600 rems, probably a
fatal dose of radiation.

Mr. Smith said that his first
reading at the emergency
shack, 450 feet from the
plant, shewed Jevels of 80 to
100 milirems an hour (nine to
10 times the energy of a
chest X-ray) about five min-
utes after the chain reaction
started. Five minutes later,
the level had dropped to 50
to 60 millirems and by 6:35,
a halt hour after the acci-
dent, levels were down to 10
to 20 millirems, where they
remained constant.

At T:15, with Mr, Peabhady
en route to a hospital and
with assurances that access
te the plant was secaled off
frem the public, Mr. Holthaus
decided to enter the plant to
establish the 100-millirem
houndary around the tower.
He knew It would be reason-
ably safe to work for short
periods of time exposed to
levels of 100 millirema ar
less. Bcesldes, his monitoring
Instrument only read up to
100 millirems.

He oentered the plant
through the front door and

walked aboit 160 feet direetly
toward the tower; at its base,
his meter read 100 millirems
and he backed off, making a
mental note of the location,
He circled through an exit on
the building’a nerth side and
again read 100 millirems in
tront of an open door leading
to the tower. .

He backtracked again, givw
Ing the tower a wide berth
and, exiting through a south
door, approached the tower
from that direction. Again
reading 100 millirems, he re-
traced his steps and made a
wide swing around the perim-
eter. fence narth of the build-
ing.

He then crossed through the
plant and out the situth exit;
at a distance of 15 feet he
read 100 millirems from Mr.,
Peabody's clothing, which the
vietim had dlscarded outside
the door. Mr. Holthaus then
returned to tha emergency
shack, ending his l0-minute
tour.

By now it waa getting dark.
the sun woulll set at §:12 and
miaty, overcast skies subdued
the summer twilight A north-
east wind had freshened to 14
knots and the temperature
had alipped to 62 degrees. It
was threatening rain. Ax Mr.
Holthaus and Mr. Smith con-
ferred at the shack, they
could hear the shriek of the
radiation girens In the night.

The nuclear reaction was
still burning, .and Mr, Hol-
thaus felt that the risk of
personal injury was out-
weighed by other riska. Until
it was stopped, the plant
would be unsafa and anyone
else gent in to stop it alse
would be exposed to risk. A
fan iy the roof of the third-
floor room might be running;
if a0, It vented directly to the
open alr and might be dis-
charging uranjum particles.
Besides, the plant contained
uranjum ctored . in  varieus
placea and it would be un-
wise to permit a reactlon In
the bullding to continue,

Mr, Holthaus and Mr, Smith
decided to make a dash
acrosa the one-gtory roof of
the plant to seek entry to the
cancrete-block  tower. They
entered the main  door,
climbed atairs ¢ the rosf and
headsd for the oWy shout

10 feet frem it they read 100
millirema on their monitors
and, finding no better access
to the tower, retraced their
steps and headed for the
emergency shack The trip
lasted 10 minutes.

So iar, Mr. Holthaus could
calculate his dosage as 20
minutea at exposure levels of
ne more than 100 millirema.
That was a negligible amount
of radiation.

Az they went out the front
door, the two men encom-
tered Santo Amato, state ra.
diological officer, whom state
police had summoned, With
him was A. Francis DiMe-
glio, director of reactor opera-
tions at tha Rhode Island Nu-
clear Science Center,

The four men conferred
about five minutes, as Mr,
Holthaus pondered the risks
{n approaching the tank in the
third-floor room to shut down
the reaction. What condltiona
would he face whan he en-
tered the room? What was the
highest lavel of radiation in
side those solld concrete
walla? How long would it take
to drain the tank, thus atop-
ping the reaction?

‘1 thought and I thought,'
Mr. Holthaua said later, He
remeambered reports of atom-
le energy industry workers
receiving “in excesa of . 300
rems” and aurviving; that
phrase went through his mind
repeatedly.

Mr. Holthaus satimated thet
If he encountered radiation
lavela of 300 rema an hour,
and stayed lesa than 20 min.

~“utes, he would receive fewer

than 100 rema; he knew there
was no immunity; the body
absorbs  radiatin  ateadily
esach minute of exposure, An-
othar 20 minutes, ar higher
radiation levels than expect-
ed, and the risk would be ex-
treme,

Mr. Holthaus, & robust and
good-natured man of 43, has
a degree In chemical engi-
neering froam Rose Polytech-
nlcal Institute in Terr=
Hauts, Ind. He has worked
in the atomic energy Industry
for years and is fully familiar
with all aspeets of United
Nuclear's operatitna In Rhode
Ieapd Mr. Smith, 30, is &
chamist.



Jars of Irradioted meterial roeovrod from claanup or dacontamination at the

"United Nuclear plant are spaced apart to avoid concentration of radicactivity.
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Two Brave the Gamma Rays-

Mr, Holthaus decided t» go
In, and he ssked Mr. Smith
to accompany him — i one
man fell or was otherwise
hurt, the other could bring
him out. They woré no pro-
tective clothing, but none
would have been effective
anyway against the powerful
gamma rays and neufrons,
which  penetrate  several
inches of lead.

Tt was a qulck, cold cal-
culation,” Mr. Holthaus said
later, “and when we entered
it was on the run.”

Since no high-level radia-
Hon moniloring equipment,
reading up to 500 rems an
hour, was available at the
plant, Mr. Holthaus and Mr.
Smith borrowed such instru-
ments from Mr. Amato.
Then their journey began.

They charged into the build-
ing, entering through the
front door, and turned to the
laft, exiting  immediately
through a side deor and into
a [enced-In yard area. They
cevered as much ground as
possible outside the plant's
north wall, then rat through
a dooray directly north of
the tower, crogsed the main
work foor area and climbed
the steel staire to the third-
floor tower room.

There they found the tank

and the plastic bottle, upend-
ed just as Mr. Peabody had
left them; an agltator was
gpinning the solytan in the
tank and an exhaust fan above
wag operating. Yellow lquid,
the telltale slgn of uranium,
wes spattered on the floor,
celling and walls.

Mr. Holthaus lowersd the
bottle to the floor and turned
off the electric agitator. He
read no elgnificant levels of
radiation until he held the
monitoring instrument over
the tank; there he read 200
to 300 rems. He knew they
had to move fast.

The tank was connected to
precipitator eolumns, used in
the process of recovering
uranium fuel at the plant,
which extended wertically
down to the Hrst floar, Check-
ing these columns, the men
tound they were full; they
ran to the second level, miade
aure the valve there waa
closed, apd then to the fHrst
leval, to begin dralning the
lower half of & column.

They drained the solution
into small, 4-liter jars (about
four quarts), and Mr. Smith
dispersed these around the
room floor; In small quantl.
ties and apaced far apart
there would be no dsnger of

nuclear activity from this sps’
luton. !

When the lower half of the
column was smpty, Mr. Holt-
hsus ran to the second level
and opened the valve. Noth-
ing happened. He ran to the:
third level, back to tha tank,
and re-started the electrio
sgitator; the deadly solution
In the tank began to drain
down into the column, He re-
joined Mr. Smith on the
ground fleor and they contin.
ued to drain the sciuton into
small jars. They dropped one
bottle, spilling irradlated ma-
terial on the floor.

Mr. Haltheus msde one fi-
mal trip to the third leve] to
insure that the tank was emp-
ty. When he returned to'the
first level, e and Mr. Smith
shut down most of the plant
equipment and left They had
spent 43 mimtes on this task,
of which 20 minutea were
spent In the bullding.

Wl got exsctly what I
thishglat I would get' Mr.
Holthaas adgid later. Examina-
tion of hia film badge, worn
to measure the smount of ra.
diation recelved, ahowed 50
remn; gince it read in incre-
menty of 50, he might have
recelved more, He estimated
that he rgﬁel\ged T rems, and
11t 45 stll his best guess. Al-
though Mr, Smith apent less
time near the tank than did
Mr. Holthaus, doctors as-

sumed that he, too, received
50 rems, to be on the asfe
side, ;

But the reaction was
atopped and the danger of fur-
ther injury to life or property
was ended. There were
thoughts of what had hap-
pened to Mr. Peabody. There
would be the exhawtlve
washing and scrubbing of the
plant to dacantaminate ft,
There would be investigations.
There would be bad publicity.

Mr, Helthaus, Mr. Smith
and two employes who had
been in the plant at the time
of the accldent decided to
shower apd change clothes In
the employes’ locker room
rather than risk ahowering at
Hope Valley atate police bar-
racks and possibly econtaml.
rnating that bullding with urs-
nium. Radiation levelg in the
Iocker room were down to 20
millirems an hour and pre-
sented no immediate hazard
to the men.

State pollce drove-the four
men to Rhode Islapd Hospital
where they were further
checked apd scrubbed ard
checked again for amy urani.
um contamination Mr. Hoit-

thaus had trouble remeving ond-guess the declsion of a
some contaminated msterlal man made under the stress
from under three fingernails, of the moment *“All I can
but that finally was sccom- gay,” he added, smiling al-

plished by vigorous scrubbing. most

imperceptbly, ‘‘was

The men were released and that % was Holthaus' own
returned to the plant t6 as- judgment™

sist campany officlals in jssu-
ing a prese release, re-enter-
ing the now relatively safe
plant to shut off other equip-
ment apd to continue monitor.
Ing the aresy for radiation.

* On Sunday, July 26, a report
was recelved from the New
Haven firm to which Mr.
Holthsus® fllm badgg had
been gent for resding; the re-

port sald he had received a.

dose of 400 rems. It true, it!
meant possible serious physi-
ca] consequences,

He was re-admitted to
Rhode Island Hospltal, as was
Mr. Smith, as s precaution.
At 11 that night, however, s
revised report came through
Indicating that tha dose was
50 rems. The two men were
kept In the hospital a week,
but only the most sensitive
chemical tests could detect
the glightest rises in bilirubin
and wurle acid; all other tesis
proved negative,

The two men remaln scame-
thing of gulnea plgs in medi-
cal cireles within the atomile

energy industry. There have,

been few radiation accidents
in the Industry and doctors
are watching the men as ex-
amples of human beings who
have been exposed to as
much radlaton as 30 Tems.
Doctors expect no harmful re-
aults, but they have asked the
two to return periodically for
bone marrow and other tests.
To obtain hone marrow
from Mr, Holthaus, dectors
aneathetize g small portion of
his chest and drill Inte the
front end of a rib. Then they
draw out bone marrow with a
gyringe; this extracten 1
somewhat painful asince it
can be felt the full length of
the b,
A silver dollar that Mr. Holt-
haus carried in hix right front
pocket as 8 good-luck charm
and a dime he carried In the
telephone credit card in his

Continoed Tomorrow
in The Evening Bullstin



'Got to Get Along With A-Plants’

w—Journal-Bullstin Phue
Mry, Frada H. Harvey

-

By JOSEPH FOOTE:

“II's the il Century,” said energy, Pointing o Lhe New
Iha lively, while-haired lady Haven  Railroad  mainline
the Utiled tracks next{ to her house, she

whn lives ne s . s
Nueleur . .ar sald that wslomic materials
Nuclear — Corp.  plant i1 300 dangerous hut *“thal’s &
Charlestown, "and we've 201 ganyerous thing, too."

lo leavn 1o get along wilh ’

This lady’s geniimenis gen-
Gsel'all,v reflect thore of resi-

dentr  in  Richmond and
Charlesiown on the perimeter

thrse (hings.""
Mrs. Freda H. Harvey,
yearx old, was talking aboul

the Uniled WNuclear plani, . .
"not hall a mile as Ihe crow nf United Nuclear's 1,200
Mes  Irom acres. Perhaps she asees

her house, and
about the chain reaction ac- farther inlo the tuture than

cideni. on July 24 whem Rob. 20™M® of her younger neigh-

bors, perhaps she is more
ert Peabody, an emiploye, re- .
ceived » Jethal dose of ra- excited than alarmed by this

diation. century’s discoveriex,

Mrs. Harvey haa lived in Many of Mrs., Harvey's
Wood River Junction for 30 neighbors stll view United
years, raised a family there, NUclear ag they did when the
She dnesn't scare ensily. p]am‘ first was built: as am

“They've deelared it was n employer and source, ol in-
huntan error,’ she said of the ¢ome to the ecommunity, It
Peabody incident. "“As 1§ no more dangerous, they
furned ou!, it wasn'{ (he fault feel, than the avezage indus-
of the way (he plant is hookeq trial plant.
up.” Several residents likened

Sinee her twn sons work nn slomie energy io electricity
construction of nuelear-pow- or gasoline, dangerous mate«
ered suhmarines at the Elec- rials when they were mmova.
tric. Boat Co. yards In Groton, itns but relatlvély safa bow
she leels that she s snme.that mogt peolis+ know how
what familiar wilh aiomie to handls them. )

A number of nearby resl- pected and unprecedented
dents feel, however, that they sityatlon. An employe had
know too little about opera- gytfered a fatal dose of rén
tions &t United Nuclear's giation: slx other employes
atomnic fuel recovery plant. had peceived minor amounts,
Company assurances about The plant was contaminated
ﬂ;d safety ol its work, ac- yith peisonous uranlum. And
carding to Mrs. Albert E. puhlle opinion waa stirred
Maggs of Old Mill Roadﬁrply, ) ,

Richmond, for example, “'just
didn't jibe with what hap-
m;ned.u

“It they misrepresented
themselves in the beginning,
they should clarify it,'" said
Earl W. Noyes of Kings Fae-
tory Road, who lives the
elosest to the plant and who
with his wife apd two ehll-
dren was evacuated from the
plant the night of the acei-
dent.

““The only thing that I ask
is that we know what to do
in case of an accident,”” he
continued. '"No one ever
gpoke to me about that,”” he
said.

United Nuclear officlals
were aware of publM™ appre-
hension about the atomic en-
ergy industry generally, and
that publle acceptance of the
plant was a necesslty. They
held a number of presa con-
ferences 1o discusg their
plans; they held an open
house for the publle shortly
before the plant began opera-
tions. te

Most employes were hired
locally and they were put
through a training course
with emphasis on safety pro-
cedures, For several weeks
before IniHal start-up, the
employes ran the fuel recov-
ery system on water, teating
equipment and familarizing
themselves with the overal
process,

Richard A. Holtheus, plant
superintendent, wrote high
school science teachers in
Bouth Kingstown, Waesterly,
Stoningten and at the Cha-
riho Regiohal High School and
invited them to bring classes
dver tw view the plent be-
fore start-up. He also wrote
to major colleges and uni.
versities In Rhode Island.

Only Providence Collegw
and the University of Rhode
'Il.la.nd aceepted the offer;
nme of the high schools and
few of the other college-level
schools bothered o answer.

But In the Peabody 1ncl-
dent, United Nuyclaar was
taced suddenly with an unex-
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Nuclear Corp. Moved Swiftly

Company officlals, ence no-
Hlied of the accident, moved
swiftly and deciseively on sev-
eral fronts.

John A. Lindherg, a vice
president, wac visiting his
wife's parents in York, Pa,
that Friday night when he re-
¢eived a telephone ecall about
Mr. Peabody. He ordered a
company aireraft, but was
told  that Rhode Island
airports were socked In with
rain and foz. He left by ear,
therefore and drove all night,
rraching the plant early Satur-
day morning.

He was one of moare than
hall & dozen company offlei-
als and technicians who con-
verged on the plant during
the night. Most of them, In-
eludinz  health  physicists,
were called in from United
Nuelear's New Haven plant.
The 11.5. Atnmie Energy Com-
mission dispatched personnel
from the New York Op-
erations Office; they arrived
by 4 a.m.

Alr. Peabody. in serious con-
ditinn within minutes after the
accident Irem the massive
dose of radlation, had been
sent to Rhode Island Hospital,
Now, as cnmpany officlala ar-
rived, they began the mop-
ping  up operation, Two
trained personnel re-entered
the plant and eclosed down.
systems overlooked by Mr.
Holthaus and Clifford Smith,
shift supervisor, on their dash
earlier into the plant to atop
the nuelear reaction, Officlals
prepared information for the
press.

By 1 pm. the next day,
Saturday, the office ‘area had
been cleaned, monitored for
radiation levels and cleared
for neccupancy. By  Sunday,
workers had cleaned and
cleared for use the laboratory,
stores and utility areas In the
west part of the plant, farthest
from where the chain reae-
tion occurred in a third-floor
tower room.

Ot the 21 vehiclea which were
at the plent or arrived shortly
efter the accident, only the
amhulanee of the Westerly
Ambulance Corps waa found
to be contaminated; TUnited
Nuclear employea cleaned it
up early Saturday.

State and AEC officials as-
slted In ohtalning samples of
earth, alr, follage and water
for radiation monltoring;
these were taken to the Rhode
Island Reactor at the URI
Narragansett Campus, where
measurements could be made
on highly senzitive equlpment
without the possibility of er-
ror from background radlation

levels. All tests were nega-
tive, indicating that there was
no measurable release of con-
tamination to the surrounding
environment.

At 8 a.m. on Monday, July
2T, a company task foree
was pamed to begin an ex-
tensive investigation of the ac-
cident, and plant employes
were assigned to a decontam-
ination squad. Rohert C. John-
son, chief of chernleals opera-
tion of United Nuclear's fuels
division, took owver ay acting
plant manager sinee Mr. Hol-
thaus was in the hospital for
observation of redlation of-
fecis,

. The AEC began ita cuwn In-
vestlgation immediately and
in the following weeks agency
personnel kept elose lalsan
with the company study
group. Relationa generally
were good and the only known
instance of frlctlon was at
Rhode Island Hospltal shortly
after the accident: AEC in-
vestigators guestioned Unlted
Nuclear employes In hospital
rooms in the absence of com-
pany representatives, who
were upset at being barred.

Production operators, of
which Mr. Peabody had been
one, were assigned the tough,
grueling job of decomtaminat-
ing the plant; they washed,
serubbed and rinsed every
inch of thousands of square
feet of floor, walla, celling'
and equipment.

In the thirdfloor tower
room where the chaln reacton
had occurred and where con-
tamination was the highest,
they tore up the eomposition
tile flooring and lald new tile;
they scrubbed and painted the
cement walls. The tank In
which the chain reaction took
place was dismantled for lab.
oratory analysls to obtain
physics data on the reaction,

Safety procedures were fol-
lowed scrupulously during de-
contamination, The washs
ing proceeded from ‘‘clean™
aress which wers cleared for
occupancy to “dirty" areas:
all wagh solution was recov-
ered Intv fourllter jars, an-
alyzed for uranlum comtent
and poured Into 55gallon
druma for disposal. Employes
kept all evidence, even screw
drivera or other itermns found
on the floor, that might give
clues to the cause of the ac-
cident,

Workers wore dosimeters to
meayure the cumulative
amaunt of radiation they re-
ceived; the highest reading
was 166 milllrems, equivalent
to about 16 chest X.-ruys and
not considered dangercus. At

After Accident

three points in the plant they
added protective clothing as
radfation levels Increased
close to the iower. At each
point they changed rhoe cov-
era to avold tracking contam-
Inated material throughout
the plant.

In the IS days after the ac-
cldent, health -physicists took
TS samples of air, earth, wat-
er and other materials for
radlation mnalysis. All tests
showed that radlation levels
fell sharply within hours of
the accldent. A atate Depart-
ment <f Health survey fwo
days after the accident
showed that radlation levela
around the plant were no
higher than before the chain
reaetion took place.

Alr samplea obiained three
hours after the chain reac-
tan atarted offered no aigni-
ficant positive findings, but
It was determined later that
some radioactivity probably
escaped to free air, Particles
of uranium precipitate wére
found an the exhaust fam In
the celling dlrectly above the
open-topped tank tn which the
{chlln reaction occurred. The
!an war operating at the time

}md vented directly to free

air. But any radicactlve ma.
terlal released, teats showed,
apparently was dispersed rap-
dly in the 14-knot northeast
wind. Plant officlals, however,
began thdﬂng waya of comn
Necting ‘the f{an to the radla-
Hont alarm system with an
automatie shut-off.



Twenty days alter the acel-
dent at United Nuclear, on
Auz. 13, the plant was de-
clared decontaminated, except
for localized areas, tn the
standards established by the
compahy task force.

There remalned the detalled
report which the AEC requires
of {15 licensees within 30 days
of such incidents, The five-man
company investigative com-
mittee probed deep into back-
ground events which led up to
the incident. They examined
plant safeguards and reported
at length on procedures in ef-
fect at the time.

So thorough was the 60-page
report, filed with the AEC an
Aug. 21, that at Jeast one top-
echelan company executive ob-
jected. He argued that the re-
port disclosed technical In-
formation which, while not
patented, was of a “proprie-
tary’' nature and would be
tiseful to competitors. Even
photographs of equipment
barred from public view were
included.  After  discuasiom,
however, officials decided 0
order the investigative com-
mittee to disclose any and all
information which might be
relevant to the accident.

An elaborate retraining
program began for .all plant
employes before the report
was finished. United Nuclear
officials drilled the men eight

hours a day from the time.

decontamination was complet-
ed until Sept. 10. The men
had had such training before,
but not in such detall.

They sat through lectures
by nuclear physiclsis such as
Dr. John S. Desjardins, as-
gistant professor of physlcs at
URI; they listened by the
hour to explanations of the
biological effects of radiation;
they studied the history of tha
atomic energy industry; and
they took a bus frip o the
Yankee Atomic Elecirie Co.
nuclear reactor at Rowe,
Mass, They reviewed salfety
and emergency procedures;
learned elementary fire-fight-
ing from the Westerly Flre
Department and took a course
in first ald.

In one of the closing ses-
gions, they listened to a de-
tailed description of the Pea-
body incldent, lest they ever
forget. .

The morale of the men was

good atter tha accldent. They
wanted to get hacl to work.

Only two men quit. One
was Georgs Spencer, a pro-
duction operator who was In
the plant at the tima of the
accldent. He was a minister
by vocatlon an bhad told man-
agament prior to the aceident
that ha intended to move to
Iowa to hecome minlster of a
church. The other wus Roy
Bitgood, -a malntenance man,
who sald hé found a job pay-
ing more than the $2.50 ap
hour he earned 4t United Nu-
clear, Company officlals con-
ceded that there may have,

beem other reasons. y

United Nuclear moved in
other areas, too, It sent rep-
resentatives to state and local
police and hospital officlals to
wark out more speclfic emer-
gency procedures. A “hot line"
was lajd 1o link the plant's
radiation alarm system di-
recgly 10 slgnals in the Hope
Valley state pollce barracks.'

Company task force officials
directed that the emergency,
shack asouth of the plant be
expanded and provided with
shower facilitiee ' and more
elaborate equlpment.

A doctor expert in radiatian
injury was engaged to lecture
in Rhode Island hospitals, in-
cluding Westerly Hospital, an
the treatment of radiation vie-
tims. The Westerly Ambulance
Corpa, wich had refused to
take state civil defense re-
dlological training, agreed to
send man through the course.

For United Nuclesr, the
Peabody incident was expen-
slve, It lost miore than three
menths of productlon, peying
all workers full wages during
thet period.

Echoes of the Peabody In-
cldent were atill! to be heard.
The company 1z compiling a
final technical report. Doctors
are studying tasues from Mr.
Peabody's body as well as
other employes Irradlated In
the accident. The AEC final
report §s Etll in preparation.

As the shoek of the incident
ware off, bowever, that alr of
expertise, confidance and de-
termination that characterizes
men in this industry returned
to United Nuclear officials.

Reminded traglcally of the
awlul power of nuclear
energy, they turned ggain 1o

E Iaborate_Retraining Initiated for Workers

the tasir of hamessing - that
power for the uses of society.
They announced that the Ib-
cldent meant no changs In
plans for expansion, which
may include Installation of a
prototype nuclear propulsion
unit and enlarging of the pres-
ent nuclear ruel recuvery pro-
cess,

Perheps the final word of
the Peabody Incident, how-
ever, was spaken. by Earl
Noyes, the man who “packed
up the family, dogs and all”
and was evacuated from his
‘home by stata police the night
of the-accident. Like Mrs; Har-
vey, the llvely, white-haired
lady who lives by the rail-
road tracks near tha plant,
Mr. Noyes had pondered tha
future of his family and of
hla property, all that he had
lived and worked for, Iin
this atomle era.

“The wife and I have dis-
cussed it,"” he sald gently,
hinting at some quiet falk
about some other place, per-
haps soms other way td lve,
perhaps some other time, 'but
we're living in this age. . . ."”

He never completed thé
thought.

The End



Probers Think
Nuclear Flash
Was Repeated

Series of Technical,
Procedural Factors -
Blamed for Accident

By BROCE B. VAN DUSEN
Jooreal-Bulistin Wishingion Boreas

Washington There were
probahly two runaway nuclear
reactions at the United Nuclear
Corp’s Charlestown plant at the
time of the fatal accident there
July 24, a special Atomle Ener-
v Commission committee dis-
elosed vesterday. .

Until now reports of the acci-
dent, which took the lite of 37-
vear-old Robert Peabody, have
referred to only one ‘'‘excurc
ginn.”’ the scientific name for
a rapld and apontaneous disin-
tegration nf radiomctive mate-
rial.

Text of AFLC commit-
tee conclusions, Page 2J.

But In Its FKnal report filed
with the AEC here, a technical
revisw commitee established
t» Ipvestigate the accident said
thai a tecond nuclear excursion
mccurred an hour and 45 min-
utes afler the first and was
probably caused by the plant
supervizor and shift superin-
tendenl. -

The ecommittee concluded
that “it does nol appear thst
any single factor was solely re-
ppemsihle  for  the accldent”
and blamed a zeries of technl-
ral and procedural factors as
eontributing to it.

It conclusione differed from
earlier reports by United Nu-
clear Corp. officials who said
the accident had bheen the re-
si1lf pf “human failure” ani ae-
tionx 1aken hy Mr. Peabody “'ini
vinlahon of plant selety proced-
ures." !

The report to the AEC naid
that 1he company operations.
eantrol manager, who was re-
sponsihie for nuclear salety at
the. plant, visiled the plant
twice in January, but not be-
t¥ern the time operations be-
gan March 16 and the time the
acrident shut down the plant
Julvy 24,

“Tt may be assumed,” the re-
port stated, ‘‘that sudits of pro-
cedural practices and critieall-
ty control by quallfied person-
nel would have led to improve-
ment of safety practices and
the development of procedures
for the non<outing situationa
that exinted.”

There had been no audit by
the proper personnel, however,
after the plant went into oper-
atiom, .

‘The commlitee was erifical
of the action by plant superini
tendent Richard A Holthsus
and shift superintendent Clifs
ford Smith, who re-entered the
radigactive plant after the ac-
cident to check the level of re-
diation and drain the tank in
which tha critical reaction had
occurred.

For "one thing, their activity
inside the bullding disturbed
some conditions so that lateri
{mvestigations had to deal with
their actions as well ax the
events leading up to the accl
dent, !

Az a result, the commiitee
emncluded, “these actions have
been taken Into account Insofar
ar i= possible, but It cannot be
sald that the facts are fully

Aa the Incident waa recon-
structed by the committee, Mr.
Peabody was emptying a bottle
of highly concentrated (with
uranium-235) uranyl nimate se-
lution into a 20-gallon tank. He
apperently thought the bottle
eontajned a salution of trichlo-
roethan (TCE).

Why this error occuiTed, the
commitiee was unable to ex-
plain, The report said that the
nitrate solution was apparent-
ly clearly labeled and set off by
itself behind some Topes and
barricades.

The committee report quot-
ed Mr. Peabody, who was Ins
terviewed before his death on
July 26, as saying that he se-
Jected a bottle he believed to

-contajn TCE.

After the nitrate solution was
poured from lts.long,. “'gale’’-
shaped botile, the shape of the
tapk permitted the uranium-
rich solution to come together
in a large, round- masa and un-
dergo an uncontrolled, sponta-
neous, chain resction.

After the reaction took place
ence, it war prevented from
happening agaln for two ree-
sone. First, the forcs of the ex-
cursicn splashed about one fifth
of the liquid out- of the tank
and, second, a stirring devinei
prevented the remalning Tiquid
from coming together in the
‘eriteal  eonfiguration

same
which leads to a nuelear reac-
tonr. | . . Sl e . 5

However, when Mr. Holthaus
and Mr. Smith entered later to
drain the tank, they turned off
the stirrer. This probably per-
mitted a second excurslon to
occur before the tank was com-
pletely drained but while the
men were in ancther section of
tha plant, bottling the draining
Hquid.

The committee's conclusion
that a second reaction did take
place was based on later read-
ings of radioactivity and care
ful reconstruction of the entire
ineident.

These readings suggested that
the second excurslon wasz A&
“gequence of small bursats”
rather than the “single fission
spoke” which characterized the
tirst explosive _reacdq which
showered Mr. Peabody with a
10-timea fata) dose of radiaton.

The committee report clted
several of the firm'a adminis-
trative procedures which it satd
enabled later problema to de-,

valop.

While some training programs
&id exist at the plant, com-
mittee found that “there doea
not appear to have been a gen-
era] program or procedure for
enauring the training of all per-
aonnel.”’

The log books designed to Do-
tity the supervisors of dilferent
shifts about changes in plant
practices “had not been used
consistently,” the repart stated.

One of these changes in proce-
dure was a new way of “wash-
ing'’ traces of -solvent from TCE
which involved pouring the TCE
into the 20-gallon tank men-
tioned previously. The changa
was never ente in the cpm-

pany log, and did not come to _

the attention of the plani super-
visor, the operstons control
manager or the AEC untll after
the accident.

Another factor contributing to
the aceident was the develop-

ment of trouble In a plant evap-
forator the day before the scci-
dent.

This led to the unusual and
unforeseen generation of sever-
al bottlea of high-uranium con-
centration ursnyl nitrate sclu-
ton. It was a non-routine sltua-
tion for which no emergency
procedures had been developed
|prlor to or alter the startup of
‘operations at the plant,

The committee report made
no recommendations to the
AEC about what action, if any,
should be taken concerning the
company’s right to resume op-
erations.

Nor did it comment on the,

fact that the AEC had approved
the ariginal United Nuclear

Corp. application {or an cpera-
Honal llcense after a review of
the company's detailed plana.

The commitiee did offer aev-
eral “cbservations’ which it be-
lieved would help reduce the
chances of more accidents at
simllar fuel progessing plants.

These included more careful
checking of dsy-today opera-
tHonz by thoroughly competent
personnel, contnuous training’
for non-routine sltuations, more
reliable labellng of flssicmable
material, and a program of cop-
ing with a criticality  accident
which stresaes leaving the area
of the aceident undlsturbed.

An AEC spokesman said yes-
terday the commlittee report is
beln? stn:idied by the AECw -
censing divislon In ‘ation
tor luture aetion. prepe!

On Sept 15 the firm fled a re-
quest to resume operatons at
the Charlestown plant and on
Oct. 19 filed an amendment to
its existing operational license
Incorporating several changes
In procedures. The firm haa re-
quested AEC approval of these
by Deec, 1. '

’ The chairman of the tschnl-

cal 'review commitice 1s Dr.

Herbert Kouts, of the reactor

'::yaicuNd.l‘:‘lslm of the Hrook-
yen National Laborw

Long Yaland, fory on



Conclusions of AEC Commitiee

The following is the text of
the conclusions an observa-
tons by the Atomic Energy
Commisslon’s technlcal re-
view commlittee filed yester-
day with the AEC:

CONCLUSIONHN

The accident that took place
at the United Nueclear Corp.
plant at Wood Rlver Juncton,
R, posed no threat to the
surrounding population. Viewed
in this light alone, there would
be no reason to conslder this
particular accldent in any dif-
ferent way from other {ndus-
trial accidents. However, the
review committee belleves
that It has been appropriate to
‘consider this accident in some
detail, to aid in implementing
the high standards needed in
the nuclear indusiry for pro-
tecting employes aa well as the
public. .

It does not appear that any
single factor was solely re-
sponsible for the accldent. The
committee’'s conclusions on
principal contributions are as
follows:

A. Technlcal factors con-
triburing to the accident

1. Early in the operation of
the plant, unforeseen procesa
difficulties arose. Some of
these led to generation of a
large amount of uranium-bear-
ing trichloroethane stored
in 1l.Jiter hottles. No written
operating procedure for re-
moving the uranium from this
material had been prepared.

2. A manua! wash method
to treat the contaminated TCE
was develaped on an ad hoe
basis. This method was cum-
bersome and invited modifica-
tion. .

3. A new wash method de-
vised by an operator made
use of a stirrer-equipped tank
that was never meant for use
with fissionable material. The
tank was of critically unsafe
size and shape. With the con-
currence of two shift super-
visors, this new method was
used In place of the manual
method previously mentloned.

4, Because of other procesa
difficulties, several bottles con-
tainlng large amounts of uran-
ium were generated. Within
less than two days, the con-
teni of one of these bottlea
found its way into the new
TCE wash method causing the
accident. R

5. After the Inital accident
two supervisory employes re-
entered the building and took
acton that apparently caused
a second nuclear excursion,

B. Procedural matters

1. There appears to have
been gaps in eommunieation
ameng plant eperating person-.
nel, and between the plant and
company management and
technlcal personnel. The plant
manager apparently was not
made aware of Important
changes in procedures, and no
evidence haa appeared that
thorough review of -logs and
problema occurred.

2. Tt appears that review of
process difficulties by manage-
ment and technical personnel,
and formulaton of approved
changes In procedure to cope
with such difficulties, dld not
occur at times, although pro-
cedures for such review and
audit existed. Such practices
permitted the informal resolu-
tcn of the “TCE problem.”

3. The commlittee believes
that the indoctrination of plant
personnel in operating proced-
ures and safety practices de-
served more emphasis than
seems to have baen given.

4. In the opinion of the com-
mittee, the contrel of and ac-
ceas to Heelonable material
was not commensuarate with
the hazards Invalved. .

C. Other conclusions

1. The indentification of fis-
sionable materlal stored In
the 11-liter bottlea was ren-
dered difficult by the meth-
ods employed in labeling the
bottles, and the fact that the
labels were not always sult-
ably descriptive of the con-
tents. While labellng practices
miay not have eontributed di.
rectly to this aceident, they
appear to warrant improve-
ment 50 as to reduce the
chance of other accldents.

2. Evacuation of the facil
Ity after the aeccldent was
prompt and adequate. Notifi-
cation of company and med!-
cal personnel wus efficlently
performed, : )

3. Instrumentation on hand
was not appropriate for sur-
vey followlng a nuclear incl~
dent.

4 The building was reen-
tered without informed agsess-
ment of the altuation that
existed, and without apeclal

clothing and other equipment.
Information on the presence
of possible neutron flux would
have been particularly appro-
priate [ollowing an accldent of
this type.

OBSERVATIONS

The committea belleves it
appropriate to coticlude with
a8 few observatione of a gen-
eral nature. ‘It belleves that
these can be helpful in redue.
ipg the probability of incf.
dents In nucleaf fuel proces-
sing plants, and in minimizing
the eonsequences If incidents
do occur.

1. Control and review of
critieality by non-resident per-
sonnel are likely to be inef-
fectlve unless supplemented
by reasonably frequent com-
tact with operations, Day-to-
day survelllance of operations
by personnel Informed on crite
lcality rules, added to peri.
odle thoughtful audit by com-
petent observers independent
of the Mne operating organiza-
tion, has been recognized as
good practlee in most organi-
zationa,

2, Plant startup periods are
particularly sensitive, and this
and other accldents suggest
that the vulnerability extends
to any period In which ac.
tivities are unusual. Startups
should be recognized as a
shakedown of organization,
equipment, processes, and
procedures, For thla reason,
operational checkout with un-
enriched uranlum la often con-
gldered desirable for new
plants and new processes,

.3, Training and procedurgs
ahould provide for coping with
process abnormalites, and tHe
ability to modify written pro-
ecedures after appropriate re-
view should be malntained.,

4. Criticality Incildents are
usually caused by combina.
tons of clrcumstances, each
of which may seem to be ml-
nor. Similarly; combinations
af inexpensive alds can go far
toward preventing such accl-
dents. Examplea are signs
that act aa reminders, and
alds that make the proper pro-
cedures easy and the impo-
per onea difficult to follow.

5, Tralning in nuclear
planis should be recognized aa
being needed on a continuous
basis, becpuse Eevere emepr-
genoy. situations will exist so

infrequently a&s to require’
memory freshening, There
should be means of establlsh-
ing how well the personnel re-
member aspects of critieality’
and health physics practices.
The tralning should continue to
emphasize the need for ad-
herence to  approved pro-
cedures, and the practical non-
theoretical aspects of the sub-
ject matter.

8. In plants where aeveral
forms ol concentrations of fis-
slonable material exist, there
iz always & danger of confu-
sion of material. Identifica-
tion practices should be clear,
unambiguous, and rellable
Those lots of fissionable ma-
terial that require special ge-
ometry or similar treatment
to avold eriticallty should be
specially  identified, stored,.
and controlled, in waye com-
mensurate with their greater
potentlal hazard.

7. A aystam which has un-
dergone & criticality accident
should be left undisturbed un-
t! eompetent review has pro-
duced a plan to cope with the
sltuation. Reentry to the im-
mediate area of the accident
prior to this time s warrant.,
ed only if believed necessary
to mave human life. If thera I
reentry for this reason, every
effort should be made o as-
certain the pertinent [acts,
and for thia reason portable
high- level radiation inktru-
ments should be maintained
ag8 emergency equipment,



