. . . went critical in this system . . .
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Ax ACOiDENTAL puclear excursion occurred 3. Foilowing the initial auclear bumﬁ

o in the Y-12 Plant at approximately 2:05  which did not discharge the conteats of 43¢
Adjeinieg are extracts frova o.m. on Mondsy, June 16, 1653. The fol- drum, the nucless system appears o hae
the final report (¥-1334, Y12 | lowing ~emarks summarize information ob-  oscillated. TEe reaction was ultima i
Plamz, Uaion Carbide DNuelear | tained by the commistee appointed to in-- stopped by the additionsl water ﬂowingin’fﬁ
Co.) o7 the commitiez ap~ |- vestigate the accident: the drum. | Based upon an ézaminationsd

| 1. The site of the accidental nuclear 2x-  the chart taken from a
cursier was a 55-galion ztaintess steel drum - lecated in ancther buiic
located in the C-1 Wing of Zuilding; 9212  dicative information, it

pointed o investigats aa scelo
dentel radiatiom exeursion at

the V12 Plame, This ix e . g . c
was feseribed as “ihe fret mue’ [Figs. 1-31 . . o nuclear reacrion lagted a ;
1 ) Lo W ) 2. On the basis of the available data, the  twenty minutes, : ;‘é
clear a'xcursm,ﬂ‘ co aave ?&' following sequence of events i3 postulated 4. Upon the sounding of She radisHX%
enrred in a uranium processin as leading to the incidens: a portion of en~  moniter alarm siren, plans emergency p§
facil k riched (~909% U?3%) urantwm-~bearing solu- cedures were put into effect. ]
" tion, containing approximately 0 gm U235/ By 5:C0 p.m. of Jungs 16, radiation ﬂumg&

<

liter, dowed through a valved pipeline frora  teams established that the incideni hndﬁ;‘
an extracsion produst “safe” tank in B-1  fact saken place in a drum loscated in C-‘?
Wing into C-1 Wing and partiaily filled  Wing of Building 2212, At approximategy
“gnfo” tank 1-2 as well zg the piping sen-- 9:30 v.m., the drum wss veisoned by

necting tanks 1-2, 6-1 and 3-2 (Fig. 2] . . . . insertion of a cadmium sgroil,  Clean-up!

flects the intentien o
ONICS 1o publisk =
maticon when it i3 avellabio,
Repuorts of two eavlier ineidents
~~Windscale and M. W, Kellogz

RTINS IRSS 47

s . ., Subsequent to siis inadvertent transfer, all Building 9212 areas except C and Gfd
‘—;%f.p“:‘).r@d in the Leeemaber, tanks &-1 and -2 were partially flled with  Wings was begun during the night of J :
1957, MUCLEONICS, p, 41, Im water for purposes of routine leak testing 16, During the night of June 17,8 “3ale;
‘t}zig} wey, it is hopzd to com- | following tha monthly inventory clean-out. tankage facility was fabricated and instaﬂﬁ‘
ribue to the understanding of | Vinen the vaive on the drain line leading  in one of the Building 9212 shielded r ]
the nuclear industry by reiay- o the drum shown in [Fig. 1] was opened, graph cells, and the contents of the d

the sariched uranium solution in tank 1-2.  were transferred to this improvised stor?
and the conneciing piping preceded the site during the afternoon of June 18.

water from tenks 6-1 and €-2 into the drum  empty drun was then transported to ORI » :
causiing ths incident. : for analysis.

ing exgerience gaired and by

eniighiening the public.
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. Five men received medium radiation doses

FIG. 3.

solution.

Clesn-up activities were continued, and
w the morning of June 19, all recovery
jeilities with the exception of those in the
wntral and east portion of C-1 Wing were
sut back in operation.

In the afternoon of June 20, a team con-
asting of members of the investigating com-

nittee, UCNC operations and development
@ sipervision moved into C-1 Wing and car-

ied out a program of dismantling, sampling,
aspection and hydraulic testing. As of
lue 23, after all available raw data had
ben gathered to the satisfaction of the in-
wstigating committee, all recovery facili-
tes were returned to normal operations.

_5. Eight Y-12 employees were in the
Teinity of the drum at the time of the inci-
fat.  Five men [were] exposed to what has
L*fm described as a medium dose of radi-
Yon by Dr. Marshall Brucer, Chairman,
Medical Division, Oak Ridge Institute of
Nuclear Studies. . . . The positions of
these mep are portrayed in [Fig. 3]. The
ther three men were exposed to [lower
fosey of 88.5 rad (86.5 rem), 68.5 rad and
28 raq (28.8 rem)].*

—

la:i. - . First collision total dose [is] in rads
&“estlmated RBE dose in rem, with an
med RBE = 2 for fast-neutron dose.

Vol 16, No. 11 - November, 1958

Re-enactment of positions of employees receiving
highest doses; employee A stood behind drum of reactant
Doses and distances from center of solution

.

iExcursion, June 16, 1958

Following the accident, these men were
hospitalized at the Oak Ridge Institute of
Nuclear Studies where specialized medical
attention was provided. The employees
{receiving the low doses] were released from
the hospital on June 26, 1958, and allowed
to resume their normal activities. [The
other five] were released on July 30, 1958.

6. The neutron and gamma radiation of
personnel whose indium foil badges indi-
cated significant exposure was determined
by measuring the Na?*in the bodies of those
exposed. This was done in two ways: (a)
by counting blood samples, and (b) by
counting the total body in a whole body
counter. The neutron and gamma doses
measured in a mock-up of the excursion,
carried out in the ORNL Critical Experi~
ments Laboratory on June 18, provided
necessary data to which the Na* values
could be related. . . .

7. Although it is unlikely that any future
accidental nuclear excursion would exactly
duplicate the incident sustained at the Y-12
Plant, there are certain aspects which would
be common to all incidents. . . .

Findings
Causes of the incident. It is believed
that this accident was caused by a number

were: A—365 rad (461 rem), 6 ft; B—270 rad (341 rem),
15 ft; C—339 rad {428 rem), 17 ft; D-—327 rad (413
rem), 16 ft; E—236 rad {298 rem), 22 ft

of interdependent contributing ecircum-
stances. Although of uneven weight, no
single happening can be said to be a principal
contributor. . . .

1. The process phase in which the acci-
dent occurred was a temporary arrangement
encompassing portions of a new installation
in the startup stage (B-1 Wing), and an old
installation in the shutdown stage (C-1 and
C Wings). This arrangement was necessi-
tated by delays in the activation of new
facilities in B-1 Wing for the conversion
of uranyl nitrate solution to uranium
tetrafluoride.

This temporary arrangement of old facili-
ties combined with part of a niew installation
was a compromise between the customary
detailed design planning of valving, instru-
mentation, and other safeguards, and a
requirement for maintaining production
during this interim phase. Also, the re-
sponsibility for the uranyl nitrate to ura-
nium tetrafluoride operation was thereby
split among three different supervisors in
three physically separated areas, instead of
being under a single supervisor as would be
the case in the completed B-1 Wing. Com-
munications were considerably complicated
by this situation.

2. At thetime of the incident the uranium
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processing areas had been concerned with
the required monthly accounting of uranium
in inventory, which necessitated a stoppage
of operations. However, all operations
were not stopped or started at the same
time due to the complexity of the installa-
tion. The method of taking inventory
varied with the form and concentration of
the uranium. For example, where equip-
ment contained dilute homogeneous solu-
tions of uranium, a satisfactory accounting
could be made by taking samples and com-
puting the contents of known volumes.

In the process phase wherein the accident
occurred, because of the high concentration
of the uranium and the tendencies of the
solutions to deposit uranium-bearing solids,
more precise accounting is obtained by
processing the contents of the 5-in.-diameter
‘“‘safe” geometry tanks to uranium tetra-
fluoride just prior to the inventory period.
In addition, it was recognized procedure to
wash, dismantle and swab out these 5-in.-
diameter ‘‘safe’’ tanks, collecting the wash-

. ings in portable plastic ‘‘safe’’ bottles, . . .

As reassembled ‘‘safe'’ tanks were prone
to leak at the tank ends when placed back
in service after the monthly inventory
cleanup, leak testing of reassembled tanks
by filling with water, checking and draining
prior to their return to operation, was prac-
ticed. Leak testing with water was among
the . . . routine duties that were not for-
malized and were carried out under the dis-
cretion and supervision of the process
foremen.

Although this leak testing had consider-
abie utility, as practiced it deviated from
the intent of two mandatory area procedural
rules by the incorporation of a 55-gallon
drum to collect water drained from ‘‘safe”
tanks after the leak testing. These rules
are:

(a) Process liquids are never to be trans-
ferred from a geometrically ‘‘safe’’
container to a geometrically ‘‘unsafe”
container.

(b) “Unsafe’ containers used to collect
dilute liquids (such as mop water) must
contain a charge of cadmium nitrate (a nu-
clear poison).

An unfortunate interpretation of the

above rules was that they did not apply to .

the leak testing of the 5-in.-diameter **safe”’
tanks, since the tanks were clean and only
water was used in the operation.

The significance of the foregoing, with
regard to the accident, is that it furnished
the mechanism whereby an *‘unsafe’ geom-
etry container (i.e., the 55-gallon drum) was
separated from concentrated uranyl nitrate
solutions by only a single valve (V-1).

3. The dismantling, cleaning, reassembly,

- and subsequent leak testing of the C-1 Wing

“safe’” tanks involved a number of different
employees, including both maintenance per-
sonnel and chemical operators, and usually
required several eight-hour shifts for com-
pletion. Under these circumstances, it is
evident that good communications were
necessary. .

The leak testing practice included the fol-
lowing pertinent routine safeguards:

(a) The process foreman in charge as-
sures himself, by reference to the operating
log and by discussion with the preceding
shift foreman, that the tanks to be tested
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have actually been disassembled, cleaned,
and reassembled.

{b) The process foreman, either person-
ally or through instructions to his operators,
checks all valves connecting the tanks to be
tested with other process areas and deter-
mines that their position is correct. In
addition, the pneumatic liquid level indica-
tors are checked to determine that the tanks
are empty.

(¢) During the draining of the leak test
water from the ‘‘safe’ tanks into a con-
tainer (i.e., in this case a 55-gallon drum),
an operator is stationed adjacent to the
container to observe the flow of water, and
safeguard against any unusual development.

Early during the shift preceding the acci~
dent (11:00 p.m. Sunday, June 15, to 7:00
a.m. Monday, June 16), the brocess foreman
(Foreman “Y'") in charge of C-1 Wing
noted that solution (wash water) was pres-
ent in the 6-in. glass standpipe of the C-1
Wing pH adjustment station and directed
one of the chemical operators to drain this
liquid. At 5:00 a.m. Foreman “Y" again
noted liquid in the glass standpipe and
questioned the forementioned operator as to
whether his previous order had been carried
out. This operator stated that the stand-
pipe had been drained. Upon investiga-
tion, Foreman “ Y found that solution was
slowly leaking through valve V-2. Fore-

man '*Y " tightened this valve, stopping the”

leak. . . . Foreman “Y" was aware at the
time that the B-1.Wing secondary extrac-
tion systema were in operation producing
uranyl nitrate product, but believed that
the leak testing of the 6-1, 6-2, and 1-2 tanks
had been completed on the previous Friday.

The closing of valve V-2 allowed the
uranyl nitrate solution, which had been
leaking into the pH adjustment station
standpipe, to back up into the C-1 Wing
‘“‘safe’’ geometry storage tanks. . . .

At 7:00 a.m., June 16, Foreman “ X" re-
lieved Foreman “Y.” The accounts of
whether Foreman “Y" notified Foreman
“X" of the above mentioned uranyl nitrate
leakage are conflicting. In any event, no
mention was made of it in the operating log.

At 8:00 a.m., Foreman ‘“W" came on
duty. One of his jobs was to complete the
leak testing of the C-1 '‘safe’ tanks includ-
ing tanks 6-1, 6-2, and 1-2. He assigned
Operators *“A'" and “J” to this work.
Foreman “W?! was completely unaware of
the circumstances of the uranyl nitrate
leakage observed on the previous shift. He
was, however, quite certain that the ‘‘safe’’
tanks 6-1, 6-2, and 1-2 had been dismantled
and cleaned during the previous week and
that no operations had been started in C-1
Wing since that time. This information
had been logged and had also been given
him on the preceding Friday by Foreman
o U"IY

On the basis of this previous knowledge,
Foreman “ W" did not deem it necessary to
check the tank level indicating panel nor did
he attach any significance to the open or
closed condition of valve V-3 at the bottom
of tank 1-2 during his piping check. Being
aware of the fact that B-1 Wing was in
operation, he did, however, instruct Oper-
ator ‘‘J" to check valve V-1 in the line from
B-1 Wing. Furthermore, Operator “A”

was stationed at the 55"4“”% 1
(]

the “safe’” tank draining ope, Nim g
Subsequent investigati()n }r&t}“n. \
valve V-3 at the bottom of nd‘&md
open and that this tank comt k1
stantial quantity of concent}l d
nitrate solution. This go| Ta
from B-1 Wing through ad )
Sunday night and 1:30 p‘t’:,l‘vifv"l { QN ‘
Operator “J" checked valvé Onda?.\
q
L

£

Utiop h

727

: V.
plied pressure to the hﬂndlet an,
0 ﬂssu

tive closure.
4. Shortly before 2:00 p.m,

ing of tanks 6-2 and 6-1 ha\;irtlhe Ieak'\ .
formed by Operators ** o " andsn‘?e,?"h :

ator “J"" opened drain valye Vi,
these tanks into the 55.gajle, dtﬁeu,u' :
temporarily left the C-1 ateq rgmw ;
“A" remained by the drum, 3. Py
an accidental nucleurvvexcursion to;?‘l:s o

in the drum. Subsequent inye Plagy
Ay

established the following factg?tlgm"“

(a2) The excursion took plac
concentrated solution in the
reached a height of 9 inches,

(b) It appears that this solution
from tank 1-2 into which it haq press X
flowed from B-1 Wing, This wyg indi%
by hydraulic tests. . . . which showeg i
liquid drains from tank 1-2 in prefers
Ly \ o ea
liquid in tanks 6-1 and 6-2; it wag sup
by chemical analysis . . . which showg .
the liquid in tanks 6-1 and 6-2 ¢ h&ve::
tained a negligible amount of uraniym
a sample of residual solution removeq g
tank 1-2 contained approximately 35

i t
Us/liter.,

(¢} The leak test water from tanks 84
and 6-2 followed the concentrated Solutiog
from tank 1-2 into the drum and apppy,
mately twenty minutes after the beginms ]
of the excursion, when the level in the drug .
had reached a height of 14 to 16 inches, 1y
additional water caused the nuclear reactioq
to subside. B

5. Operator “A.” an experienced my B
(one year of college training, six yesns i
uranium processing operations), was idjs.
cent to the 53-gallon drum observing the
slow flow of liquid. The previously mes.
tioned hydraulic experiments, performe
after the accident, established that appros
mately a quarter of an hour was requird
for the liquid in the drum fo reach thelevd
at which it became eritical. In additios,
the yellow color of concentrated uranyl o
trate is distinctive and was well knowa
Operator “A." It would thus appest ths
Operator *“A" had an opportunity to shet
off the flow of solution prior to the accidesh

Radiation alarm system. The utilityd
radiation detection instruments ¢an be s
marized by stating that they are imporisal
after an accident in indicating the radiatin
hazard then prevailing, but in general, they
have no value in predicting that a nuclest
excursion {s imminent. .

There were six radiation alarm moniW®
in the general area of Building 9212 'Whl
encompassed the site of the accidente
These monitors actuated alarm sirens whea
the dose rate at the instrument exct
3 mr per hour. However, in tests su!
quent to the accident, it was determs
that a period of 3 to 5 seconds was redt
after actuation of .the radiation monitot

Continued on P
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Ock Ridge Incident

This article starty on

for the alarm sirens to reach audiny e 134
® 3

The first several seconds are th, . Poeq
greatest danger to a criticalit ‘ (

0,
Since the emergency proc:dzi"ldentfi o
thx‘zc personnel should leave by t;: sDECiﬁe,
building exit and since the ra(-jim;'e nea’ﬁn
tors are not capable of pil’lpoim;inlon Oni.
of an accident, the possibility eg.t © tity
personnel could receive serioyg :lst:q thy
exposure if the source of radiation ddlti""al
an exit. . . . Were Neg

Conclusions

Cayses of accident. Thi i
a(.;tributuble to the action :fl sai‘;msent is.’
v‘xdual, but rather, it arose out of x;, ggle dic
tion of circumstances involving th OMbing,
ter of the facilities as well as the bei Ch.arac_
individuals, ) Avior o

) An abstract, yet significant, contr:
cxrc.umstance was.the interim stagyg
enriched uranium recovery facilitieg of th
c:lssed in the section entitled “Finda'8 dis-
For example, the fact that the facilitimgs'"
conv'ertmg concentrated uranyl nitmcss' for
uranium tetrafluoride were spread nto
threet areas seriously compounded the over
m\.mxcations problem. Furtherm(;re e
W.mg. had for years been operated und'e .
principles of administrative batch cont'rr :he
nuclear safety. The extensive use duo' of
these years of equipment not of “nucle::;:

ibutiy

safe” dimensions due to its size ang
had previously couditioned pl - b
d piant persongey
to the unchallenged acceptance of a 55 .
lon drum in the leak testing of the C.] V-Vg'a1~
“safe’ tanks with water. e
) Ig addition, the complete exchange of
significant information among personnol
was not assured, nor was the potential sie
n}ﬁcance of several observations, now recog.
nized as highly pertinent to the occurren .
adequately appreciated. o
I.t is highly likely, if not certain, that the
accident would not have occurred in the
absence of any one of several factors
Among these are the use of the 55-gallon.
drum., the inadvertent How of unidentified
solgtxon between areas, and the subsequent
drainage of this solution into the 35-gallon
drum without recognition of its composition.
I't seems reasonable to conclude that the
a.ccxdent resulted largely from an accumula-
tion of observable physical conditions which,
though unknown in full to any individual at
t%ue time, should have prompted preventa-
tlve action.
The commiitee alse soncludes that, al-
though the envir:rment in which this event
Foo}: place and the performance of some
individuals might have been improved, a
nuclear accident will always be within the
re?lim of possibility whenever potentially
critical quantities of fissionable material are
being handled.
Nature of accident. The accident took
pllace as a result of the inadvertent introduc-
.tlon of concentrated uranyl nitrate solution
nto & 55-gallon drum. The energy release
con.comitant with the accident occurred
durm_g an interval of minutes in which the
eﬁ‘gctwe reactivity and the power level
oscﬂlflted a number of times. The nuclear
reaction was ultimately stopped by the
additional low of water into the drum, No
solution was forcibly espelled from tbe

drum during the power evolution, other
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BgrosoL 1t is evident from a review
(b8 Lcident that very slight differences
of ° “o;xe of several controlling factors
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and coordinated, and the basic
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Ob,'f:np { the emergency plan (that is,
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by

phys¥ X
identify Big
the doses.
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avaluatio
radiatio
if such
eatablish
would serious

d
aouiml order
»Y bserved.

‘h?:e er, DOV
0 .
bl

B -l
WY ergent

vo resulted in an energy release
s of magnitude greater than
The energy release was
¢ ten times greater than that
g from previous accidents of this
y procedures. The emergency
previously established to pro-
ents of this nature and magni-
idered to have been adequate.
amber of people involved over large
a8 might be expected, introduced a
of confusion, causing some delay.
rk progressed, information was,

adures

re cond

siples Of the that
acuation, personnel monitoring,

tance, and radiation area isola-
p,ogressed in a satisfactory manner.
Dosimetry. The sodium activation of
provided the best estimate of the
ose received by exposed person-

The indium foil in the badges carried
che Y-12 employees enabled health
sics personnel to quickly and efficiently
hly exposed employees and make
estimates of the magnitude of

rsonuel ev
o Jical 83918

reliminary

1t is recognized that extensive study and
n are required to improve existing
a control practices and procedures
aution is to be taken without (2)
ing unduly rigid controls which
ly interfere with operating s

MODEL 111 FREG

Space Satellite
Timer

o930 %,
444900
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After over a year’s extensive tes

and comparison with other units

MITHSONIAN  INSTITUT

afficiency, oF (b} embarking on large ex-
penditures for equipment and facilities
which might be of only minor assistance in
preventing or coping with a similar incident
in the future. Accordingly, a study group,
composed of representatives from AEC in-
stallations operated by the Union Carbide
Nuclear Company and the Goodyear Atomic
Corporation, has been established. Its
mandate is to develop detailed recommenda-
tions regarding means of avoiding the ocur-
rence of radiation emergencies and of pro-
viding adequate preparation for handling
such emergencies if they do oceur. Sub-
jects being considered include: equipment
design philosophy, operating procedures,
nuclear safety education, radiation detec-
tion and warning devices, dosimetry, and
emergency planning.
Neverthzless, the committee feels that,
in keeping with the purpose of this investi~
gation, the following general recommenda~
tions should be made at this time in the hove
that they may be applicable and of value to
other processors of fissionable materials.
Equipment design philosophy. Nuclear
safety often can be enhanced witzous com-
promising ecomomy by the extension of
pAresent control methods and, perhaps more
significantly, by the utilization of other well-
known nuclear concepts which thus far have
not been extensively applied to production
Operations. Examples of these methods are
included in the following recommendations:
) 1. Within the bounds of economic prac-
ticability, nuclear safety should be incorpo-
Tated in the design of the equipment, taking
full advantage of the characteristics of the
Material and process.

selected the unit pictured above
their satellite tracking stations loc
around the earth. It was establ
that this unit will keep time

1/10,000 second per day. We
antee a stability of 1 x10-® and

2. Within the same bounds of economic
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50 other Models of FREQUE
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Ouak Ridge Incident

This article starts on pag
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practicability, if materials of differ,
topic enrichment are to be process;esn. isg,
taneously or in campaignsin a single f, s‘"’lll‘
the entire facility should be designeq ncility
highest level of enrichment. for thy
3. Transfers from a processip )
which relies for nuclear safety on qu' Taiy
construction to one which relies on a(li .t
trative control should be avoided yp| "niy,
practical alternative is available o ty
transfers, if made, must be conduct.ed b
extremely rigid control conditiong Undy,
example, no single analytical determ'. o
should be depended upon for the 1i l.na oy
of a batch size, mltati'\n

An investigation of the use of fixeq

!;ron absorbers in process equipm el
implement nuclear safety should be aent
pursued. The properties to be investjy,,
should include the necessary confi "‘"’f“‘
and concentration of the absorbers agrtgiftm"
mechanical and chemical stability, Ikhﬂi’
n.w.tion from such tests will allow futy, for.
sign decisions to be based on econom'r& .
technical considerations. 1o ang

Operating procedures. The use of
'able unsafe containers in operating por.
incorporating ‘‘safe’’ processing equiparm
should be held to an absolute minimu,,;nent

.The means of communication hey :
shifts, between operating and maintenweeu
groups, and between production and :tm:e
groups should be more highly formal" "
than is customary in the chemical indusltzcti

Nuclear safety and health physics ,;}.
cation. It is recommended that the im v
t‘:mce of nuclear safety in fissionable mit:r-
rials processing plants be restated 'med-
re-emphasized periodically to all persor;nl
working in the processing areas. Althoy )

. gh
primary dependence for nuclear safety lies
in equipment or procedural restrictions, it
is clear that only by creating a constang
awareness of nuclear safety can unusual ang
unexpected circumstances be viewed in
tern_ls of their possible nuclear hazard.

Likewise, management and all plant per+
.sonnel should be reinstructed periodically
in the health physics aspects of potential
nuclear emergencies.

Dosimetry and radiation detection.
The incident has underlined the urgent need
for. personnel dosimeters at installations
which handle fissionable materials. Rec
ords of dosimetric findings should be kept
for each individual. Only by requiring
that the best dosimetry available be em-
ployed routinely can one insure that accu
rat? dose values will be obtained in case of
accidents. It is recommended that a single
personnel dosimeter packet be used.

1. The personnel dosimeter should be
capable of measuring both the gamma and
neutron dose, A film type badge dosimeter
which fulfills these requirements is available.
It contains the following: (a) A film seos-
tive to gamma energies ranging from 2 few
milliroentgens to thousands of roentgens
(b) An NTA film pack and approximate|y
1 gram of sulfur for fast neutron detectios:
.(c) Indium foil for rapid identification @
individuals who received appreciable nev
tron doses. .(d) Bare- and cadmium-coO¥*
ered gold foils for slow neutron detectiod
(the gold permits scanning over sever
days).

Where economically feasible, Hurs

November, 1958 - NUCLEO"“CS

Yty
Chivey

! detectors in addition to appropri-
thmshu‘mn detectors should be located at
8 B ous danger points. The threshold
the vl " would be used to establish the
Jete® distribution of neutrons in the
wecﬂborhood of an accidental excursion and
pel?” ¢ detectors would aid in establish-
the li‘;e ratio of the gamma and neutron
ing procedures should be estab-
4 to determine neutron activation of
jishe rsons and possessions of exposed indi-
the pis The activation of blood sodium
"idun’-s' articularly valuable in this connec-
et whole body counter should be used
tiou-be gcanning of large numbers of people
for t’for the rapid assay of large volumes of
:mw evel liquids.
lo A competent, well-informed health
3 group, vested with a reasonable de-
thority, i8 vital in properly coping
ftermath of a nuclear accident.
gmergency planning. Any facilif:y con~
ped with the processing of fissionable
cer(,erials should have a detailed emergency
nizn. This plan should closely coordinate
zll plant emergency'uctivitics and, ix% ap?li-
cable 8reas: close x_nterplunt coordination
should exist. Trained local and ;?lant
emergency squads should be maintained,
d the emergency plan should be given
esting and periodic review to

'\102' éﬂmpl

hysics
gree of au
with the &

an
thorough ©
maintain its adequacy.

Ag a minimum, this plan should ensure

that adequate provisions are made for the

following points:
1. Immediate alerting and evacuation of

personnel.

2. Adequate communications including
an information control center.

3. Prompt location of the affected area.

4, Location, monitoring, decontamina-
tion, and medical treatment of personnel
involved in the incident.

5. Control of re-entry to the affected
areas.

6. Adequate identification for prompt
access of emergency personnel.

7. Mobilization of adequate transporta-
tion facilities.

Approach of near critical solutions by
personnel. The following recommendation
is made governing the approach of a near
critical solution of U3 by personnel. The
recommendation is based on the analysis of
the effect on the solution reactivity of the
neutron reflection by a simulated human
body. . . . A vessel containing solution in
which a nuclear accident has recently oc-
curred should be approached no nearer than
five feet, and the number of persons at this
distance should be limited to one. This
person should be equipped with both neu-
tron and beta-gamma survey meters, the
fqrmer of a type which is operative in a
high-level gamma-ray field. If only a
gammsa monitor is available, a person
should remain at the 5-foot distance a maxi-
mum of 10 seconds to avoid possibly in~
curring significant radiation exposure. This
exposure is in addition, of course, to that
.rmm the delayed gamma rays which may
Impose additional limitations on the mini-
Mum approach distance. It is emphasized
‘h&_t this recommendation is applicable only
:?O‘“Cifients stemming from nuclear excur-

"8 in aqueous solutions of fissionable
;n?termls. It does, however, include a
alety factor of more than two on the result
of the analysis,
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Based on the Cooke-Y:
‘the Victoreen Model 727
range, five-decade instrt
detectors. Incorporating
the instrument covers, on
counts per minute withc
rate meters.

If your problem invc
counter . . . beta-gamma
ray spectrometry—it w’

Range: From 10 cpm to 1,000,
Accuracy: £=2% over entire
Input Sensitivity: =£5 volt pe
Recorder Output: 0-10 millivol.

Calibration Check: Internal cal
1440, 3600, 7200 and 1-

Puise Height Discriminator: V-
Drift: Less than 1% in 24 hours
Power Requirements: 115 volts
Dimensions: Relay Rack Panel
Shipping Weight: 60 pounds

The Victor
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