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On July 12, 1960, we notified Mr. Page of L&R that subject

licensee hgd reported to the NY Compliance Division that - 5:X (c
employeesﬁ?ﬁm |had received

film badge exposures of 15 rems and 23 rems of beta radiation,
respectively.

There is attached a copy of an investigation report from the
NY Compliance Division and dated October 5, 1960, as well as
the cover memorandum of October 10, 1960, concerning these
exposures. Based on the informastion gathered during the
investigation, we concur with the NY Compliance Division that
these were not valid overexposures, for the following reasons:

1. The two employees' helpers, who were exposed for the
same period of time as the melter whom each assisted,
received film badge exposures of 80 mrem beta and
130 mrem beta, respectively.

2. The film badges vere exposed from tﬁe front side
although each employee routinely wears his badge
with the front side faclng his body.

3. The workload engaged in by the employees had increased
" by less than a factor of two over normal workloads,
during which latter time maximum dose rates of 400
- mrad/hr are reportedly encountered.

. We concur with the NY Compliance Division that the licensee

be cited for the two items of noncompliance noted during the
investigation and specified in the report thereof. We also
concur with the recommendation of NY that 1&R correspond with
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the licensee for the purpose of impressing on the firm the
need for a rigid control of film badges and adequate survey
instrumentation.

We are of the opinion that no further inquiry is required.

Attachment:

Copy memo fm R. ¥W. Kirkmen
to L. D, Low dtd 10/10/60
w/attach invest rpt dtd

7/19/60
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lawrence D. Low, Director N 1 10 1960
Divisien of Compliance, Headquarters ,

Robert W. Kirkman, Director
Compliance Division, NYOO

TRANSMITTAL OF TYPE "B" INCIDENT INVESTICATION REPORT -
ENGELHARD INDUSTRIES, INC. :

CMPtPRN

Transmitted herewith is the following investigation report
of ‘what was initially considered to be & type "B™ incident
at:

ENGEIHARD THDUSTRIES, INC.
Ds E. Hakepeace Division
Attleboro, Massachusstis

License Nos. C-A4941
: SNM-185

The following items of noncompliance were noted during the
course of the investigation:

20.201(b) "Surveys"
- in that surveys are not made routinely to
determine the radiation dose rates encountered
by employees during melt operations. (See page
i of investigst ion details.) :

20.501(¢c) "Records of surveys, radiation monitoring and disposal”

- in that records of radiation surveys and evaluations
of exposure timms are not maintained. (See page 4 of
investigation details.)

“It is our opinion thnt@(e’
(90 " high film badge results for the perica oI vame13,

L

1960 through Juns 24, 1960 were most probably exposures to the
badges only. We base this opinion on the fact that (1) the
only work performed byL'< b)(6) (b)(6) was routine meliing
operations involving uraniwm venriched 25.6f U-235), uranium
(enrichsd 939 U-235), and depleted uranium, (2) the work load

il
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during this pericd had increased by less than a factor of two, (3)

the helpers radiation exposures during this period were less than

150 mrem although the work was a two man operation and the radiation -
exposure was jointly shared by each melter and hig helper, and (&)

‘the film badges were exposed with their front side facing the

source of radiation although they wers routinely worn with the

front side of the badge facing the body of the employee,

It is our belief that the radiation exposure to the film badges
resulted from their inadvertently being left on material having
a high radiation dose rats or deliberately exposed by person or
persons unknown,

We feel that the lack of rigid control of tho film badges contributed
to ths cause of the incident,

The above it.ans of noneompliance, as well as the need for (1) better
" control of their film badges and (2) adequate survey instrumentation,
were discussed with Mr. C. A. Canham, Flant Manager, and Mr, Nerton
M, Weiss, Health and Safety Manager, who expressed willingness to
correct the items of noncompliance and to provide ths necessary
film badge controls and instrumentation.

To prevent the recurrence of such an ineident, we recommend that a
letter be sent to Mr, C. A. Canham, Plant Manager, requiring that
film badges be more rigidly controlled and that their employees
be impressed with the seriousnsss of tampering with personnel
monitoring devices. In addition, we recommend that the licensee
be required to correct the items of noncompliance and to obtain
an adequate radiation dose rate instrument.

During the investigation, the investigater found Mr. C, A. Canham
and Mr, N. M, Weiss to be cooperative and capable,.

No further action is contemplated by this office in regard to this
ogceurrence, _

Enclosure! e T
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Licensee: ENGRLHARD TALUSTRINS, INC. ) Date of Investipgatlon:
D. E. Makepsace Division i

Attleboro, Massachusatts ‘ July 19, 19¢0
License Nos.t C-L4oLl Type of Investigation:
T SNM=-185
. ) Class "B"
" Hxpiration Dates: December 31, 1960
September 30, 19¢2 10 CFR 20, LO 2 70
APPLICARLE

SUMMARY OF FINDINGS

The licensee, Fngelhord Industriea, Inc., received notification by (]
phone from their £ilm badge processor, Nuoleonic Corporation o ZE)( -
America, that ihe body film badges for two of their employees,

prs) howed radiation dosages o3
z;mf‘té‘m”ﬁ“‘ﬁm“:rv“remmxwo“ewramworr wspectively for. the psriod
of June 13, 1990 through June 2li, 1960s The AEC was immedliately
notified and the two employees were removed from all work involving
radiation exposure pending an inveatigation;::l

b)(2)High, (b)(6)

Film badges sre kept in an open rack by the guard station at the
entrance to the Nuclear Department with employees having ready access
to them. It was concluded that in all probability the exposutaawere
to the film badpes rather than to the personnel.

The following items of noncompliance were noted during the course
of the investigation: '

20.201 (b) "lurveys"
« in that surveys are not made routinely to detérmine
the radiation dose rates encountered by employees
during melt operations. (See page L of investigation
details.)




20.401 (c) "Records of surveys, radimtion monitoring and disposal®
« in that records of radiation surveys and evaluations
of exposure times are not maintained. {See page L of
investigation details.)

Paul R. HeIson, Inapector

Robert W. Kirkman, Director

October 5, 1950

Date report prepared

Distribution: :
Orige. & 3 cys. = Uiv. of Comp., Hq.
2 cys. ~ NY0O



ENORELHARD TwhDUSTRIES, THNC.
Te %+ Makepeace Division
Attleboro, Massachusetts

liate of Investigation: July 19, 1960

Persons AccqggdnyingﬁInspector:

Mre Fe Me Comproni, Massachusetts Division of Uccupational Hygiene

Persons Contactedt

Mre Co A Canham, Plant Manager
Mr. torton M, Welss, Heslth and Safety Manager

b}(6)

1.

2.

NETAYIS

Racltground Information

On July 8, 1960, Hr. Horton M. Weiss, Health % Safety Manager of
lngelhard Industries, Ince., informed the Atomic Energy Commission, -

Jew York Oporations Office, by telephone and telegram that the - é}
£1lm badge results wiiich they had just received on July 7, 1960 C;)L
for two of their employees,|(h)(5) :

had shown bheta radiation dosanws of 15 rons and 23 Tems

for the period of June 13, 19CO through June 2k, 1960. Iz explained
that the two men were melters on different shifts engaged in the
routine melting of uranium enriched with U-235 and depleted uranium.

He added that the film badge results for both helpers who work directly
with the melters, had sho.n dosages of only 130 and 80 mrem beta. He
concluded by stating that both men had‘ifjn transferred to non-radiotion

exposure jobs pending an investijation.
License Status

At the time of the incident, the license status for ¥n. elhard
industries, Ince Division of Makepeace Division, was as followss

lLice se 20~5216-1 was 1. effect whieh allowed possession of
20 me¢ of Celli, contmined in iron, for the manufacture of
{ron strips.

License C-h9Ll was in effect which allowed the licensec to
recsive possession of and title to 60,000 pounds of sovurce
material for rusearch and development and fuel clement
" fabrication durin:: the period from Lecember 3, 1957 to
bDecember 31, 1950. The licensce had on hand approxim .tely
. 60,000 pounds of suurce material which was being used in
the manufacture of fuel assemblies,

License SiM=185 amended tay 17, 1900 was in effect which

allowed possession of 1180 kgs of U-235 as enriched uranium,

for the fa:rication of reactor fusl slements and related
actlvities. At the tims of the incident the licensce possessed
avproxim:tely 902 kzm of licensed U-235 and 21 kgm of contractual
U~235 as enriched uranium in the U-235 isotope which was being
used in the fabrication of reactor fuel elements.
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Investigation Details

A. . ¥ilm Badhe Ffvaluation

ﬁb iere discussed by

Un July 18, 1960 the high £11n bad e rosults fo4;;K5)
talepiions

with Mr, Jo Celnik; PHysicist ror the Nucleonic Corporation
of America, the licensee's film badye suunlier and processor,
who stnted that both films showed (1) an even bheta exposure
with no evidence of being uear e point source, (2) no
evidance of heat or fog, (3) no evidence of any gamma ex-
posure and (L) an irrerularity in that it appeared tha% ths
open window of the badges had faced away rather than towards
the source of the radintion as would be normally expected.

He added that inasmuch as this would result in the insensi-

" tive film being shielded by the badge plastic, the film

results would require a resvalnation. He stated fhe results
as first interpreted could be low by 20 to 30%. ’fx

On October 3, 1900, Dr. Schless, President of the Hucleonic
Corvoration of America, was contacted by telephone with
respect to the reevaluation of the film badies. Heo quegtioned
the fact that the badges had faced away frow the source of
radiation:;and after pursonally examining them, stated that
they definitely had not been facing sway from the source of
radietion when exposed. He explained that he based this
decision on the fact thst had the film badue bosn exuosed
while facing away from the source of beta radiation, a

picture of the film ba.yze eli: would have resulted, lie

added thal the exarmin-tion of the film revealed no such
nicture.

Pe Interrogations
Norton M. Welss
HBealth % Safety Hanager
Fngelhard Iadustries, Inc.
De Ko Mokepeace Division
late in the atternoon of July 7, 1930, Yeiss was informed that
their film badge vrocessor, MNucleonic Corporation of America,
had just reported hy telechone an exposure o 15 rem and 23
rem dua to heta radiation for the body film badgss worn by

b)(6) Jrespectively, during the period of June

[JEAtHTough Jiing 2

thqleAQA__DOLh.meﬂ_Hﬂ ers in the

Munlasn. lanartment. wit!

L

b)(6) Yj]was also transferred upon his

return $0 & Job Wiicli"wotraonot expose him to any radiation.
wWelss was at howe on vacation when he raceived the message
and the folilowinyg morning, July B, 19450, he returned to the
Hngelhard plant and took the following actions’

(1) The Atomic Energy Commission, HYUO,was notified of the
exposures .

—

EX

)__:mm,f_um vadzes o[ 1 E 7\6

Qb 441for the period of
June 27th to July Hth, 196U, Were aicked up and sent
in for processing. \This was the period inmediately
followin: the weeks concerned.

b

ymediatel E )( (0
amasrad. Ceom_all work_involving radistion and b }(6)



(3) The areca where the men had »een working, namely the
furnaces, tables, crucibles and hoods, revegled no
dose rates in excess of 20 mrad/hr,

o | .

(h)§bK6) _rere questioned as to whather they
“gould recall anything wh ch was out of the ordinary
during the veriod of high f£ilm hadre exnosure (June
13th throuzh June 2Lth), MNeither man could recall
anything unusual. ’

(S) A record of the melts made during this period was
obtained, but it was found that only routine melts
had been parformed. (Ses uxnibit "A"). The work
load durinpg the period in qusstion had incresased
somewhat, but by less than a factor of two., (See
Txhibit "pv,)

Subscquant melts made in the air r.duction furnace were
monitored, but no dose rate in excess of 1 mr/hr was noted.

On June 28, 1960, routine urine samples had been submitted
to Controls For Hadiation, Ince., located at Cambridge,
Masuachusetts for analysis. The results were as follows:

Bi(6) - 1.6 x 103 ug/ml
- 1.6 x 103 ug/ml
1.k
1

dox 1073 u/ml

.2 x 1073 ug/ml E )(b

Additional urine samnles_taken on July 19. 50 _revealed
1.2 x 10°3 and 2.3 x 10=3 ug/ml for (b))
respectively.’;1

Urinalyses are performed once a year for all employeas working
in the r:stricted contaminated area and four times a ysar for
tae melters. DBlood analyses are verforwed only when an amployee
is hired and when he terminates. Following the exuosure report
however, blood tests and physical examinstions nere mode of

the two men. (See ixbibit vC".)

" To determine the radiation dosa which a film badje would receive
in contact with uranium metal, two film badges were placed on
pileces of depsleted uranium for a perioed of 8 and 2L hours. The
eilxht hour exposure resulted in a dose of 3 r (beta) and the
2l hour exposure rosulied in a dose of 10 r (boeta)s. The
depleted uranium was used inasmuch as a (M survey revealed 5
tc 15 mrad/hr for the enriched uranium and off scale (:reater

The actual work performed by the two men durin’ the peoriod of
June 13th through June 2Lth consisted of routine melting
operations. The actual melts were as follows:

b)(6) ;_;l Walts

NG

L Magnesium « Aluminum melts

A vnriched (93%) Uranium ~ Alwrinum melts
(12 to 157 Uranium with halance Aluminum)

1 Depleted Uranium - Molybdenum melt '
(974 Uranium with balance iolybdenum)



FOG) ' > 18 melts

L Magnesium = Aluminum melts

L “nriched (25.:7%) Uranium - Molybdenum melts

10 knriched (93%) Uranium - Aluminum mslts
(12-15% Uranivm with balancce Aluminum)

The work, consisting of furnace loading, unloading, and
crucible cleaning, is a two man affair conducted on each
shift by a melter and bils helper. All the various operations
such as loading the furnaces etc. are performed by both the
melter and helper in order to share the radiation exposuree.

Blweekly radiation dosanses for the melter and his helper are
comparable (S-e “xhibit "D") with the helper's axpbsures
usually being somewhat :reater than the melter's. It was
noted that none o” the blweekly oxpnosures exceeded the
oermissible weakl: dose as set “orth in Avpendix A of Part 20.
Host of the melts durin- tuls period were made in the air
induction furnace (Sce wx:ibit "A") winich results in less

- radiation exposure to the man tuan when melts are irade in

the racuum induction furnaca., This is . due to the fact that
no actual entryv into the furnace 1s required during the
loadin;; and unloading operation as it is for the vacuum
furnace. Such entries necessitate closer proximity by the
emyloyes to the source of radiation., The handlin: time is
calculated as beln. less than five minutes ner melt with

a total of 70 minutes required for making the 1F melts.
Cleaning of cruciblcs havin:: s.rface dose rates of less than
20 mrad]hr 2tc. are oerformed within a hood, but bohind a thick
nlexiolass shield. wo detectable beta radiation penctrates
this ahield. The maximum size of the melts are 13,000 zms.
including 3,000 gms. of 93 enriched uranium, 50,000 gms.
ineluding 51,000 gms. of 25,507 enriched uranium, and 30 lbs.
including 34O 1lbs. of dapleted uranium.

“or a period of tihirse monthe prior to the ruported expusure,
no radia'ion dose rats surveys at the furnaces had been mada.
Originally, surveys were conducted after melts were made, but
the dose rates encountered within the vacuum furnnce exceeded
the range of theilr GF survey meter, A time study was made

of tha melt overations coupled with film badre results, and

a time 1linit within the furnace of 10 minutes per day per man
was astahlished. Following a reported biweekly dose of 1500
mrem, a chain 7all was provided wi:ich made it nossible to
raduce the time limit within the vacuum furnace to two minutes.
Tn addition, a thnlcker plexirlass window was provided on the
hood where crucible cleaning was serformed sund cleaning of
the furhaces was set up on a weekly basis by personnel othor
than the melters and helpers. It was caleulated from film
bad:;e results that dose rates as liigh as LOO mrad/hr are
encountered in the vacuum ‘urnsce. Ho records of the dose
rate readings, time studies or dose rate evaluations were
available. Cleaning of crucibles arc performed a.nroximntely
once a week within a veatilated hood and behind a thick plexi-
glass shield. A radlation survey is made of the crucibles
and only thiose showing a dose rate of less than 20 mrad/hr
are cleanad. These above 20 mrad/hr are held for decay.

¥{1m bad :es in use are stored in a open bad-e rack av the’
guards station:located outside of the iiuclear Frucility. A
quard is pras.nt at all times from 7:00 a.m. to 5:00 pem.,
but durins the rema’nin - #l hours he is making hourly rounds,
Inasmuch as (1) each employee removes his own film badye from
the rack and returns:’ it when 3olni; to lunch or when «uing
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home, and (2) there wre approuximately 150 film badges on

the rack, film badges could be removed from the rack, and

mistreated without the guard being awar.. of it. iim -\ é?
badzges are received monthly and changed every two weexs él)(

by| itazel Johnsonzza tectiniclan. Prior to shipping the

exjosed film bads8s to the orocessor she examines then

for any vhysical dama-e. iiv check is made for contaminatione.

b)(6) .

Exp

e LT TRATE U {88 Ihc.
e Yo Makepease Division

A1l four men were interviewed sepurately and privately and
each suhstantiated the statemants made by Jeiss as aoted.
previously. t!one could recall anything of an unusual nature
during this period and each stated that the work consisted of
only the usual routine relts. Some variation was noted in
their estimation as to the length of time spent within the
vacuum furnace wiich ranzed from three to ten minutes when
maling 350 1b, de.lcted uranium melts. All .confirmed the
fact that the work of loading and unloading of tha furnaces,

and transferring the inget to the hood uss.performed to-
zether by the welter and holper.{b}(6) citimited that -~ £7
the direct handlin time was a . .oroxinstely six to nine ,tf X

minutes der melts Sach confirmed thot his £ilm badpe was
always worn within his shirt pocket (back side facing out),
that e shirtd was never resoved while on the job, and at
no time had he lost or misplaced his f1lm badzee.

C. Additional Information

A survey by the investlgator within the iluclear Contaminated
Seetion, a restricted area approximntely 50' x 100! in size
vhere all wori with radioactive materials is conducted
revealed the followiny dose ratest

(1) L to © mrad/hr {beta) maximur within the vacuum
furnace which rewortedly had not b:en used for 2
£t0 3 weeks.

(2) 1 mrad/hr maximum at the air firnece.

(3) L0 mrad/hr includin: 2 mr/br cemma #t contact (2"
from effective center of instrument) depleted uranium

copper clad.

(4) 80 mred/hr at contact (2" frow ef ective center of
instrument) depleted uranium.

(5) 1 mred/hr wmaximum av crucible cleanin: hood.

D, Incoruments used by the investigator are as follows:s

1 - Huclear Measurements ;5571 €} survey meter calibrated
5/11/60. PR cn

1 - Technical Associates, #7070, Juno survey meter callbrated
7/11/¢04 S C
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