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INTRA-LABORATORY CORRESPONDENCE
OAK RIDGE NATIONAL LABORATORY

Tovember 13, 1957

To: J. A. Swartout

Re: PREVEXRTION OF RADIATIQN ACCIDENTS

In confomance with the reguest in your memorandum of MNovember 12, I have
reviewed the accidents we have had recently, listed some of the developuaents
that led to thelr occurrence, and indicated wvhere certain measures should
be taken and responsibilities sssumed both by management and by the BHealth
Physics Division to reduce the probabllity of recurrence of such accidents
in the future. As you requested, we are giving special study to especially
hazardous operations cuwrrently in progress or plamned for the near future.
Ve will report our findings on these at = later date. The situation with
respect to the recent series of accidents is as follows:

A. Hanagement's Responsibility in the Preventicn of Bedlation Accldents

The QORHL has a record of giving the AEC cut rates on dangerous experimental
operations. Who else but ORWL would have considered the first 1000 curie
separation in Building TOGC (now 3026C)--a building designed to handle
100 curies? ¥ho else would carry on the Rala Operation to a level o

10° curies in Building 706D (now 3026D) that is te for only
curies? Would any other laboratory attexpt a 5 x 10¢ curie Thorex
Operation in the cells of the old 205 (now 3019) building without insist-
ing on major alterations in the bullding and the estsblishment of elab-
orate remote control equipment? Would anyone else asgree to our metal
recovery operations in Building 3505, a bullding that 1s poorly designed
and Dwrnished with improvised equipment?

Many of us began in this business at the University of Chicago vhen the
atomlc energy industry vas in its infancy. As neophytes in the nuclear
energy business, we wvere shocked to reslize that the graphite ractor we
were bullding at Oek Ridge would contain behind its shield not the equiv-
alent of L4OOO curies of radium (all the rediwum then evailsble in_the world
wassomsmtlessthnnhOOOcm'ies)buttheequivalarboraxloscunes
of radium., Ve debeted the feasibility of such sn undertaking, but finally
after nonths of debating and careful planning we took this cub (the concept
of a large research reactor) from its West Stands Cradle, nestled it in the
hills of Oek Ridge, and through the years we have fondled and nurtured it
to its present stage of adolesconce--first 1 curie, then 100 curies, and
now 10( curies. We have lived so closely with this indusiry that we have
not perceived its growth or realized we ere trying to handle e powerful
beast with equipment, technigues, operating procedures, and bullding fecil-
ities that are long since inadequate. Ve have improved our reactor facil-
ities froa time to time and have & Reactor Comxlttee which studies each
new reactor or major change iu 2ts operation, bdut I fear we heve sorely
neglected to give an equally careful study of the chemical, engineering,
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and accelerator operations. It has required a rash of accldents to bring

us o our senses and shock us into the realization that we are engaged in

a dangerous business. Perhaps some critics would say we are lucky that

more accidents have not occurred all along or that this recent series of
accidents is a quirk of statistics. However, I claim that years of train-
ing, constant vigilance, and our familiarity with radiation problems have
developed skills and acuity to where we can {with scme unnecessary risk)
handle up to 105 curies in a chemical operatign with reasonsble safety using
our old facilities. GCoing from 100 to 5 x 10! curies without retooling was

a nistake and taxed our dependence on the human element to the breaking point.

In Hovember, 1943, shortly after the Oek Ridge Graphite Reactor became
critical we had our first serious accident. Dr. W. D. Whitaker, Director
of the lLaboratory, mistakenly overlooked the fact that radiation protection
rules apply to everyone in the Laboratory. He led a party of dignitaries
into a restricted area on the west wide of the reactor, end he and two others
with him received doses of radiation variocusly estimated at 10 to 20 rem.
In a way it is fortunate we had this accident early in our operations be-
cause it convinced mansgenment, perhaps in away words could not have done,
that strict adherence to health physics protection rules is of vital Ilmpor-
tance. For the past fourteen years we profited by this experience until
October 4, 1957, we had our second accident-NNENEP unlocked and
entered forbidden Cell 4 for asbout one minute and received an exposure of
63 rem. A few weeks later, November 6, 1957, we had our third serious acci-
dent. NI, stovcd too long in Cell 7 or underestimated the dose
rate in this cell and received 13.4 rem. Both of these accidents of recent
date were in Building 3019 (the old 205 Building). In both cases persons
entered cells without a survey meter, although the local regulations clearly
require such s meter. However, I do not intend to stress the failure of
the personal element in these cases--we always have this to deal with. I
do wish to emphasize that a review of these two accidents has revealed that
management of the ORNL (and I'm teking my share of the blame here) has de-
veloped almost a blind faith in its reliance on the human element to deal
directly with almost unlimited radiation hazards. It is true that there
was a breakdown in the enforcement of scme of the local rules in the 3019
Building (and some of our radiation rules are as important as the "no match
rule” in a powder factory), but it now seems even more shockingly true that
the Thorex Operation should never have been undertaken by the Lsboratory
in the first place without providing adequate facilities. Not only were
some men required to enter radiation fields of over 60 rem/hour to turn
valves and clean filters during the course of the Thorex rums, but the
Laboratory condoned operating proceduree known to be extremely risky, e.g.,
depended on a scrubber to remove particulates from a 5 x 107 curie opera-
tion (scrubbers are notoriously poor for removing small air-borne particles).
For years we have had a very effective Review Coomittee for Reactor Hazards.
In retrospect we must ask why we have not had a similar committee for the
*just as dangerous” chemical hazards. As of November 1, 1957, such a cam-
mittee has been appointed, and this should go e long way toward a careful
scrutiny of all nev and modified chemical operations before they are
approved by the laboratory. Now that the Thorex Operation 1s being modi-
fied, this committee must, as soon as possible, tuwrn its attention to
other dangerous Imboratory gperations. Let us hove tbaf if will be.at
least another fourteen years before the next serious laboratory accident!

o
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3. ZTFealth Physics' Responsibility in the Prevention of Radiation Accidents

The recent rash of radietion incidents leading to accidents ard near acci-
dents noints up very cleerly that certain steps must be taken immpedistely
in order that ths Heslth FPhysics Division can adeguately carry out its
obligations to the Laboratory. A few of the incidents vhich indicate
wveaknesees in ocur system of operation as well as & laxmess in the general
attitude of Leboratory emmloyees townrd the dangers of raediation ere ss
follows:

l. On Qctober &, 1957, an cmployee disregarded regulations and warning
signs, em;ered hot Cell 4 in Building 3019 through error wmder an
alleged fool-proof lock erd key system, e.nd received 63 rem of peng-
t"a'cino dose which 15 -

2. During the momth of October, 1957, general contazmination from disper-
3iencfPa3owasallcwcdtocmtimemrape:rio&ofsmmldays.
There wasa 5000% increasce (with reference to the aversge for first
six momths of 1957) in fallout perticles of high ectivity (10° to 107
4,24 hours) in the plant site during the week ending October 7.

3. DBetween Octover 1¢ and October 29, 1997, an employee at Y-12 (not an
RiiL employee) received an sccumulated dose of enriched uranium as s

result of a grinding operation. On Rovembexr 2 the body burden wes
ectimated from measurements made with a low background body counter
to be 1.2 mg of enriched uwranium oxide. Estimates from blood sarples
pjmethebodybmﬂenatbetveenlammmg. From the above measure-
ments it ia estimeted that the | Rt dose will be about 30 rem to
the lungs. (The lov background body counter indicated no significant
enriched uranium in the kidneys.) ,

¥ e National Cowiittee on Radiction Protection Handbook 59 allows a “once~in-
a-lifetime’ dose up to 25 rea. The following quotation is taken from RCRP
Headbhook 59, pages 71 and T2

"Reasonebly, AT a body dose of 25 r received &ll at once is considered to have

no effect on the radiation tolerance status, two doses of 12.5 r each separated
by & chort or a long interval, or other fractionnted exposures of the same total
dose, should be negligible, also. Vhether this is so or not is immmterial, be-
cause 1t 1s impractical {=lthough desirable) to keep acoount of such exposures
over s long period of time--especially when the worker changes places of employ-
ment. Ihex-efem, ‘once in a lifetime' should be interpreted to mean one episode
in a lifetime.” * %%

“The individuzl concerned should know the nature of the acciéental or emergency
exposure and the doses involved. It shall be his respomsiblility to inform hic

present and his future employers of such occwrrence.”
' E X

". + . it (the 'once in a lifetime exposure') does influence the radistion toler-
ance status, otherwise there would be no reason for mwot pemitting a repetition
of & similar exposure. Accordingly, it is gemerally desirsble to institute
camensatory measures in such cases. This is particularly true when the condi-
tions of occupetional exposure are such that the possibility of recurrence of
technical overexposure cannot be excluded.”
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On October 25, 1957, ¢ release of activity from the pipe tunnel at

the Thorex Operation in Bullding 3019 resulted in the inhalation of
significant doses of PafS3 by four workmen performing duties in the
racility and tvo health physicists who expedited the evacustion dur-

ing the emorgency. Fecal samples were sulmitted, and it was found

thet one of the worimen hed e Pa®33 contamimation of 1.2 x a/n

in the total feces for October 2Gy 1557. The other three vorimen had
less Pe=33 in the Feces. Subsequenmt low background body counter exorirno-
tion of this workusn and ome of the health Ihzsiciats rgvga.led that

they had estimnted body burdens of 1.6 and l.% pc of P 33, resnectively.
The estimated_J/ Rit dose in each cese will be sbout 0.7 rcz to the
lLungs and 0.4 rem to the lower large intestine.

On Tovember 5, 1957, an employee was sent into hot Cell 7 of Duilding
2019 and into an area with a last recorded survey of ~ GO r/hr.

fe received a penmtrating dose of 13.4 rem, vhich must be considered
as a “once-in~-a-lifetime”’ emergency dose™™., In entering the operoting
area of Cell 7 this eumployee wns required to pass through an opening
so gmall that on previous occasions persaonpel are knmoun to heve becone
stuck snd required assistance in freeing themselves. TFortunetely, in
this instance, the employee was not steatopygous and did not become
stuck in the opeming.

One can place hie finger on several circumstances which led to the ebove
incidents, and the Health Physics Division must assume its full chere of
responsibility in these matters. I think that to dwell at length on these
items would be wnduly tirescoe, but s brief discussion of the more obvious
veaimesces wvould be profiteble in order that ome can get & clearer idez of
the course of action which the Health Physics Divislon is novw underitaking.

™he situntion is as follows:

(2)

Ve have been wable, on scme occasions, to pin-point alr-vorne scources
of contaminstion. Therce have been occasions vhen ve could have acted
sraptly and avoided considerable epprebension dwring fellout conditions,
nad there been avallabie the proper kind of remote monitoring equipzent.
of more concern, howover, is the potential full-scale evacustion which
elwnys hongs over us. In fact, should an exceassive release of activity
occur today, we would hove no reliable means of coping intellipemtly
with the potentislities of the problem. Owey & year ago the local

ABC turned down severnl proposels we made for the extemsion of our

srea monitoring system. Health Physics is responsible for monitoring
the fallout but has not been permitied sufficient equirment or emoush
ctations to discriminete readily between the follout fron weapons tests
and that from the O,

In the case of the amloyee vho entered the cell through the norrow
opening, our Pirst estimmte of exposure was exeggerated aluost by &
Pactor of 2. The cadmiwa filter in the back of the red badge hed
heen lost. Fortumately, because of the magnitude of the operation

in Thorex and in accordence with stendard practice, we had placed an
additional fi1m bedge (vhite badge) om the employee. After determindng

** s e Tootnote (¥) at botton of page 3.
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the dose from the white badge, we reslized something was wrong and
subsequently discovered the lost filter after physically examining
the badge. Although our error was corrected fairly soon (on
the day following the incident), we certainly comtributed to the
confusion of the moment. Months ago Health Physics attempted to
begin use of a new bedge (green badge) vhich would eliminate the
above fault. The green bedges have been stocked in a2 bin for six
months because of AEC opposition to their use.

(2) The determination of internal dose by the examinetion of body
fluids, although fairly relisble end in many respects the most
valuable of all internal dose data, lesves considersdle to be
desired. Because of the umavallability of & low background bedy
counter in the Cak Ridge area, we have, on several occasions, been
forced to send persons to Chicago for body counting and, as a con-
sequence, ve were seversl days in the process of detexrmining whether
there had been e serious irnhelation accident. Even more serious io
the fact that vhen there is a anount of an insoluble radlo-
active material (e.g., Pa233 or U300y + F.P.) contained on large
air-borne particles (1 to 10u), the primary hazard is to the lower
large intestine, and, unless the body counting is carried out in
a few hours following the accident, the results may be practically
meaningless. Health Physics has had proposals pending for low back-
ground body counters for several years, but they have been blocked
because of the cost.

(4) Perheps our greatest failure is in our inadbility to meke clear to
everyone involved that technigques must be precise and procedures
mst be followed carefully when an operation such as Thorex is in-
volved. Upon studying the Thorex operation, I have been samevhat
swprised to learn that key persomnel in the Thorex organization
have failed to use pocket mcters regularly. BHow can a supervisor
expect his men to make no exception in obeying the rules if he dis-
regards them at his own convenience? The use of the quarterly fiinm
badge cycls requires that pocket meters be used in operations such
as Thorex in order that we pick up potentisl overexposures prior to
the ending of the quarter. Ve bave long underastood end tried to
emphasize that the "compenion” method of determining dose iz too
dsngerous for use where highly hazardous radicactive materials are
being handled. For example, in the Y-12 incident, it was reported
that severel employees performing the same kind of work as the exposed
employee received anly trace exposure. In an operation as dangerous
as Thorex, it is unthinksble that & man would de sent into an area
thought to be at a radiation level of 60 r/hour amd not make certain
that he has an operating warning device, such as & cutle ple or a
pocket screamer, in hand., What is wrong with ouwr tradning thet a
man will wager his life on the applicability of a 60 r/hour survey
messurenent made on & provious shift? Certainly we camot send a
Bealth Physics surveyor alomg to read the survey meters on such an
operation without wnmecessarily using up his exposure time.

Following several discussions between yourself, the laboratory Director, others
in nmansgement, and members of the Heelth Physics Division, we have concluded
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that immediste corrective action is indicated on the following items:

1. Ve must increase the nurber of monitoring stations and, in sone casoes,
aodify certain parts of the equipment. The information provided by these
ctations rust be mode avellable readily at & central point by telemetering
techniques.

2. A steck nonitor must be designed, tested, and installed at each of the
laboratory stacks.

The £linm bvedge must be meintained mechanically perfect to be an accurate
dose meter, The now Iila badges must be placed into service at the earliest
possible moment.

()
-

Personnel must be required %o use pocket meters and other dose measuring
devices vhere indlcated.

b4

A study must be undertaken immediately to develop a lightweight warning
meter which vwill be used by laboratory persormmel.

[\

{2

. Fixed monitors should be instulled during the comstruction stzge in arcas
shat may need to be zutered if the exposure rate may De in excess of 5 rem/
hour.

. ¥Ye must obtain & low bockeround body counter.

-

IS

¥onagenent should never agein permit an improvised and/or questionable
operation to be underteaken in the Laboratory es was done in the case of
Thorex.

A1l responsible supervisors nust be thoroughly indoctrinated as '{;o the
hazards of radiation and direccted by menagement to comply with the best
practices in rediation protectiion.

l\.:>

10. Ho plammed lLaboratory opcration may be carried out vwhere the dose rate in
the working ares 1s greater than 5 rem/hour except under the direct super-
vision of a health physicisi. Ik an emergency when a health physilcist is
not available, a laboratory supervisor may assune this Health Physics
responsibility, but following such action & coumplete report must be sub-
altted to the Director of the Health Physies Division. All cases of sus-
pected exposure in excess of 0.3 rem/day shell be reported immediately to
the local Bealth Physice represextative.

We are cwrrently putting together firm recommendations for the design, procure-
ment, and installation of the electronic end other mechanical devices necessary
to fulfill some of the above recomendations. The education of personnel rela-~
tive to the importance of maintaining safe working comditions and in preserving
& proper respect for radistion hazards is & contimuing endeevor vhich must
start with management. We are sccelerating our health physics educationsl
activities, and we will be asvailable to other groups throughout the Leboratory
to assist in similar educational programs.
be: J. C. Hart G. S. Hurst

E. E. Anderson H. P. Yockey

E. G. Strusmess ¢t-Saofar 4 /3/57
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HxZ&(&uﬂEasﬁaeﬂérqﬁigﬂs.J'ORNL has a record of giving the AEC cut rates on

dangerous experimental operatiomns. Who‘eiazjbut ORNL Avould have considered the
b 30

first 1000 cyrie separation in buildirg 706C%—a building designed to handle

100 curieyp Yho else would carry on the Rala operatién to a level of 105 curies

(Grrw 3026 )
in 70 ulldin t is adeguate for only 107 curies? Would a other
S {000 buitaing 2 v W e 3019)

laboratory attempt a 5 x 107 curie Thorex operafion in the cells of the oldTRI?/
buildiné without insisting on major alteratio in the building and the establish-

ment of elaborate remote control equipment? /& ulgd, anyone else agree to our

metal recovery operations in building 35b hat is Poorly designed and furnished

-

with improvised equipment.
g at the University of Chicago when

ae Many of us began in this busin

the atomic energy industry was in its nfancy.As neophytes in the nuclear energy
the concept of a /large research reacto%Z

business, &k took this cub¥from its Hest Stands€radle, nes d it in the hills

of Oak Ridge{and through the years we have fondled and n&tured it to its

st 1 curie, then 100 curies and now lO7 curies.

. S S
e graphite Teactor we were building at Dak

present stage of adolescence -- fi
— s
e were shocked to realize that
hield not the equivalent of 4000 curies of radium,

in the world was somewhat less than 4000 curies)

Ridge would contain behind its
(all the radium then availabl
but the eguivalent of 2 x 1 curies of radium. We debated the feasibility

s of such an undertaklng/but inally after months of debatlng and careful planning
“E—ﬁave %ﬁged so closely yith 15 that we have not perceived its growth or realized
we ar ndlﬁﬁara powerfAl beast with equipment,techniques, operating procedures

and building facilitieg that arel long since inadequate., It has required a rash
of accidents to bringsus to our jsenses and shock us ih o the realization that we
are engaged in a dangerous busiﬁess. Perhaps some critics would say we are lucky
that more accidentg have not oécurred all along or thagt this recent series of
accidents is a qujrk of statlstlcs. However, 1 claimfthat years of training,
constant vigilanﬁé/and our familiarity with radlatlon problems have developed
skills and acuifty tc where we| can (with some unneceseary risk) handle up to

lO5 curies infa chemical operation with reasonable %éfety using our old facilities.

Going from > to 5 x lO7 curies without retooling ﬁas a mistake and taxed our

dependencejée the human elemené\fo the bresking p01£t .
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B/%Qz.r'@re’ien‘%? an Eufuret Op¢rationg. In November, 1943, shortly after
Q‘L I
the a@ﬁ GrapHite Reactor became critical we had our first serious accldent. Dr.

\ W. D. Whitaker, Director of the Laboratory, mistakenly overlooke(}, the fact that

\ radiation protection rules apply to everyone in the labora‘tory.,_,—"‘He lead a party

\ of dignitaries into a restricted area on the west side of the._t-’i'eactor/ and he

i and two others with him received doses of radiation variously estimated at 10 to

P
T TN
<" \ 20rem, Ina vay it is fortunate we had this accident early in our matlons
g ﬁ , %se :111: cogmﬁed management/ perhaps in a way words ccu_'Ld not have/‘that \-
/’”j/// Té?ilfth fhys:.cs protectlor?( is¥vital importance. For the past fourteen years we \\

-3 /';; profited by this experience until October, 5“ 1957, we
=
S

. i we had our %’giof!\\d accident;
7 —unlockea and entered <ims £forbidden c/ellf forfone minute

")‘é/"_;/ and received an exposure of 63 rem. A few weeks }éter Nov 6 L7, 1957, we x|
/ had our third serious accident. ﬂ' !Qﬂe-staye &e in cell

_7 or underestlwa;%e‘ dose rate %cellfan ’ recelved 13.4 rem. Both of these
N reeent accidénts¥were in e RBuilding 3019 (Mhe 0ld 205 building). In both

cases persons entered cells without a survey'mete*—%eqtié‘piej although the local
regulations clearly require such a wmeter.: /However, I do not intend to stress the
failure of the personal elerment in these bases - we always have this to deal with.,
I do wish to emphas1ze that a review oﬁ’these two accldents has revealed that
management of,ORNL (and I'm taking my/share of the blame here) has developed

almost a blind faith in its rellance on the human element to dealidirectly with
almost unlimited radiation hazards{ It is true that there was a breakdown - .-

in the enforcement of some of the/local rules in the 3019 Building (and some of

cur radiation rules are as if?oééiit as the "no match rule" in a powder factory%
but it now seems even more emphatteeidy true that the Thorex operation should never
have been undertakenfgﬁ\Eheiéifgzw%ié§e>g&:%ﬁe leboratqu'w1thout providing
adequate facilities. Not ,6nly were«men reguired &imest—routinely to enter radiation
fields of over 60 rem/hr/fo turn:rvalves and clean filters during the course of the
Thorex runs but theae—veﬂe condened operating procedures known to be extremely risky,

e.g. rubber to remove pa*'tlc‘les from a 5 x lO7 curie opeaatlon{w«//

on a
AU M
For years we ﬁgéln[jf ve‘ 7 effective Rév1ew B)omm:_ttee for Reactor Hazards. In

131

just as

£
dangerdus" chemlcal hazards. As of November / 1957, such a committee ms“jppo nted
/ Dy and this should go a long way toward a careful scrutln‘? of allv che%lcal

operations befgr ey are approved by the afaboratory. Now that the Thorex operation

retrospect wve mu ‘t ask why we have not had a similar committee for the

/ 1s being t this committee must as soon as possible turn its attention to
/

other danggrous Laberatory operations. Let us hope that it will be at least

/én' ! *‘“‘*ﬁ

s
another 14 years before the nexg serious laboratory accident!
- s

0/L,U’ A
s 7 “‘]




ocut its obligations to the Lavcratory. A,

-

S

X T A

E the first s}fﬁ%’qqs ?F~17/947"'(? {7) : ;

. . R e .

B - Health Pnhysics Resvonsibility in the P
J Py 9,

Accidents

/l’)f\‘ ///l P XTI

The recent rash c¢Ii radiaticn incident
s N
near accidents, points up very clearly what certain steps must be taken N
A} 5 s J i .

¢

= . . - ) - ~ P ~ - s - . a
rmediately in order that zhe Healil Physicyg Division can adequately carry
7

=5

by
+ (D

>

<y

v of the incidents vhich

i

:‘Lc/érﬁg' indicate weaknesses in our sysiem of operation as well as a
2 T _ R P e — -

:

I

laxness in the general attlitude of Lanbratory employees toward the dangers_, N
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5. On November 6, 1957, an employee {was sent into hot Cell 7
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egli g&bl also. Whether this is so or not
immaterial, because it is aﬂb&cal (al though desirable) to keep account
such exposures over & on6 Dermbd of time -- especially when the worker
anges places of employment. Therefore, "once in a lifetime" should be in- ;
erbreted to mean one episode in A lifetime...... The individual concerned
should know the nature c¢f the auc1dehua7 or emergency exposure and the doses
involved. _shall be his reSDOﬂSWblllty uO inform his present and his fufture
employers of such occurrence.... It (the "once. in a lifetime exposure" ) does
influence the radiation uoleyaﬁce status, otherwise there would be no reason

for not 'Demlbtlng a renetltﬁon of a similar exposure. Accordingly, it is gen-
erally desirable to ins ultuue compensatory measures in such cases. This is
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that on previous

the operating area of Cell 7 this em

entering

to pass through an opening so sma
cccasions versonnel are known to have bgcome stuck and reguirec

required

assistance in freeing themselves.
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particulerly true when the conditions of occ
the possibility cf recurrence of technicel
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n these items would be unduly tiresome,, =

brief discussion of,the more obvious wealknesse

ealth Physics Division is now undertaki

We have been unable, on some g

would be preofitable in .
course of action which the - ,
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during fallout conditioys, had there been available the preper

kind of remote monitoying equipment. Of more concern, hcowever,

is the potential full-scale evacuation which always hangs over

us. In fact, shoufd an excessive release of activity occur

liable means of coping intelligently

O 6 Inon e g
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with the potentfalities of the problem. —axlisx s -

today, we would Rave no re

PR

the local AEC#turned down several proposals we made for the

extension offour area menitoring system. Health Physics is
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i1 Ceed
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responsible for monitoring the fallout but has not been vperxw

sufficient equipment or enough gtations to readilh discriminate
j.f . |
betweenj&he fallout from gé:;;a and that from CRIL. \é&

f
lcyee who entered the cell through the
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¢
almogt by a factor of 2. The cadmium filter in the back of the
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red badge had been lost. Fortunately, because of the magnitude
of ' the operation in Thorex, and in accordance with standara

practice, we had placed an additional f£ilm badge (white badge)
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on the employee. After determining the dose fromjfhe white
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badge, we realized something was wrong and subgéquently dis-
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physically examlnlng the red
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covered the lost

badge. though cur error was correcte@ffairly soon, (on the
o

day following the incident) we certaifly contributed to the con-

fusicn of the moment. Ionths agoﬁﬁéalth Physics attempted to
-~

vegin use of a new badge (greenfbadge) which would eliminate

[ o
“ . 4
the above faul:t. The green padges have been stocked in & bin

/
for six months because of‘ﬁEC crposition to their use.

.

I
The determination of internal dose by the examination of body
fluids, although fzirly reliable and in many respects the most
valueble of all inv ternal dose data, leaves considerable to be

desired. Because of the unavailapility of a low background

body counter i# the Caik Ridge area, we have, on several

,
cceesioac, béen forced to send persons to Chicago for body

; _;rf"‘ te .
counting and, as a consequence, -we wers saveral days in ithe -

ot

~ccess of determining whether ex—aet” there Qaé been a serious
inhalaiion accident. =ven more serious is the fact that when
the:é is a large amount of an insoluble radiocactive material
(e;é. Pa-233 or U25802 + F.P.) contained on large airborne
ﬁérticleéﬁ the primary hazard is to thg lower large intestine,
/ and, unless the bedy counting is carried out in a few hours
following the accident, the.rgsuljs.may be praqtlcally meaning-

u4y‘¢w Aluféao&pumW1y
less. Health FPhysics nbs ha srgteses [or body cotmters for

fmx several years Ik but they have been blocked because of

the cost.




carefully where an operation such as Thorex is involved. s
&
studying the Thorex operation, I have been somewhat qg%prised

A

&

to learn that key personnel in the Therex organizatifn have

F

A7

o > .F .
failed to use pocket meters regularly. How cap’a supervisor

=

expect his men to make no exception in ooey1n5 the r”l s if ne

disregards them at his own convenien ‘ éhe use cof the gquarterly

£ p K,Ll_(vL aved ar T,

r‘ H
£ilm badge cycle requires that pocke meters b used(in order
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that we opick up potential overexposp&es prior to the ending cf

:.‘

the quarter. We have long unaergtooa and tried to emphasize

«‘
N

- . vy . - ."*- - . - .
that the "companion' method offdetermining dose 1s too dangercus
for use where highly hazardgus radioactive materials are being
handled. For example, in‘the Y-12 incident, it was reported

£

<hat several employees #perforning the same kind of work as the

exposed employee rece&ved only trace exposure. In an cperatiol
-

as dangerous as Thbrex, it is unthinkable that a man would bve
sent into an apéé thought to be at a rediation level of 60 r;nr
and not make éertain that he has an operating warning device
such as cutie pie or a pocket screamer in hand. What 1s wrong
with our‘training that a man will wager his life on the
applicability of a 60 r/hr survey measurment madc o & géy&i
shift. Ceritainly we connot send o Healtn Physics surveyor

- <

to read the survey meters on such an coeration itncut vil-

negsarily-using up ais exposure Tlie.



Tollowing several discussions between ySuself, the Laboratory

A
Todirs b
Director, cthers in management, aud “the Healyh Physics Divisioq//;e have | To.
concluded that immediate corrective actiqﬁfis indicated on the following k=
N e e - b WS B N
itenms:
T —— F

(/ 227, ile must increase the nuﬁgér of monitoring stations and, in
L) "; s . EN A 2 4 ™
some cases, modify cgriain parts of the equizment. The
. ﬂlf/ Ly - o
information prov19ed Tty theee stations must be made Rese==r~—

. - s I . . : . - .
availablepat a gertral poini by telemetering techniques.
= <2, A stack monigﬁr must be designed, tested, and installed ax

each of the/iaboratory swacks.

T Bed The Tilm padge must be maintained mechanically perfect
to be accurate dose meter. The newv film badges must
be pléced into service at the earliest possible moment.

LBl Pe{gonnel must be required to use pocket meters and

oﬁéer dose measuring devices where indicated.
B3, study must be undertaken immediately to develop a lignt-
= o
/ weight warning meter which will be used by Laboratcry
/ versonnel.
4 %zﬁf Fixed monitors should be installed during the construction
s . : ] /0 -
/ stage in areas that may need to be entered wher® the exposure

/ rate may be in excgss of rem/gr.
! ’ e £t L LY

;
Ny ~ B ) L ~ . ; :
g, YWe must obtain a sde¥ecbody counter.

/
/ Db-I. Menagement should never again permit an improvised and,or
/ B el ion -
/ questionable operation to =wee®ton as was done in tng’case

of Thorex.
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i?i.:—éf’ A1l responsible supervisors must be thoroughly indoc-
trinated as to the hazards of radiation and directed by
“IManagement To complyﬂggly'with the bestpractices in
&

radiation protection.
5> rem/hr

/ ¢ 227" lio planned Laboratory operation may be carried cut where
+the dose rate in the working area is greater than
except under the direct supervision of a health vhysicist.
In an emergency when a health physicist is not available,

2 Laboratory supervisor may assume this Health Physics
responsibility but following such action a complete report

mus®t be submitted to the Director of the Health Physics

A1l cases of suspected exposure in excess of

Division.
0.3 rem/éay shall be reported immediately to the local

. Health Physics representative.
Wle are currently putting together firm recommendations for the

design, procurement, and installation of the electronic and other
mechanical devices necessary to fulfill some of the above XEERXIIRT

recormendations. The education of verscnnel relative to the importance
of meintaining safe working conditions and in preserving & proper respect
for radiation hazards is a continuing endeavor which must start with

le are accelerating our Health Physics educational activities

llanagement.

and we will be available to other groups throughout the Laboratory to

T

assitt in similar educational programs.

Z. Morgan
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