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IIEM 3 CONT'D

SNM-185, as 4/1/59 9/30/62
amended

Soope cont'd. (1) For the mamfacture of umniun-alxmtmm foil
‘using the procedures desoribed in the licensse's application
of July 30, 1957, as amended February 5, 1953 but limited by
the procedures described in the D, E. Makepeace Feasibility
Report DEM-2 concurrently subsxtted; (2) For the receipt and
storege only of uranium metal ingots in accordance with ths
. procedures described in the application dated Janwary 13, 1959.

Conditionss  #10-Autboriged place of uset The licensee’s fusl
elemont processing pumt located on Route 152, Plainville,
Maasachusette.

SHM-185, as 812/ 9/wj6z
amended o

Scope: Three hundred thirty (330) kilogmams of U~235 contained
in uranium enriched in the U.239 isotope, For the fabrication
of reactor fusl elements and volated aotivities using the
procedures described in the licensse's application of July 30,
1957, 8s amsnded February 5 and Decexber 9, 1958 and Jauuary 13
and 30, Maroh 3, April 9, April 1?7 (2), W 28 (2), J“m Jy and
August 3, 1959

Conditions: ¢10-Authoriged plage of uset . The licensee's fusl

slement processing plant loocated on Route 152, Plainvills,
Massachusotts., -

BART. 40
Iy 5h2/s8 s/0/59

Scopet licensed to receive possession of and title to, at the
Pine & Dunham Strosts location of Engelhard Industries, Inc.,
ten thousand (10,000) pounds of source rmterial the

tern of this license for research and dovolopmnt and fuel
olement fabrication,

Conditionss !ﬁintain morda ot‘ inventories, maipte and
tranafers of refined source material, Compliance with 10 CFR 20,

C 237 8/19/58 8/31/%

Scopet lLicsnsed to receive possession of and title to, through
inmportation, miscellanscus aluminmus, sirconium beryllium and
stainless stesl clad natursl urenium extrueions containing
approximately ten (10) pounde of uranium,

Conditions: Compliance with 10 CFR 20,

PART 10
20-5216-1 514 /59 5//61

Sgopet 20 Ro ¢ gontatned m iron for the manufacture of iron
MPQQ i
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Conditionas - #ll-Compliatice with Part 20, #12.Byproduot material
ahall be usad by, or under the direct suparvision of, Norton
Wolss., ¢13-Byproduct meterial shall not bs used in products
distributed to the public, $14The licensee shall possess and
ase byproduct material described in Items 6, 7 and B of this
license in acoordance with statements, representations, and
procedures contained in his application dated April 29, 1959.
#15Hritten administrative instruotions, entitled “Health
and Safety Manmual" and cutmitted with W, F, Mittendorf's
letter dated February 5, 1958 sghall be followed and & qopy
of thess iustruotions shall be supplied to ench individual
uaing or having responsibility for use of byproduct msterial.
Any changes in these administrative instructions shall have
the prior approval of ths Isotopes Brunch, Divieion of
Licensing and Regulation,

IIEN 6§ CONT'D.
axcept that due to £ilm bedge oox’:tmh;ation'.

Papt 80

Under license C-3719 a few operations involving source materials (FRDC)
were in progress at the time of the inspection. A total of 26,893 kge
of depleted sourcs material (59,762 1bs.) was on hand, Organization,
and administrative control, procedures, pivcurement, receipt, transfer,
disposal, security and health and gafety are the came as reported for
Part 70 muterials. Reconds of inventories, receipt and trwnsfer,
disposal, air samples, urine, film bedge, and direct radistion surveys
-are maintained, Under C.4237 the licensse,through import, is licensed
to receive possesaion of and title to approximately 10 lbs. of miscellanecus
aluwnimm, sirconium beryllium, and stainless stesl clad matwral uranitm
extrueions., This matarial had been shipped toc the Geneva Exhibit wdler
export license 34953 and was reportedly received and transferredito
Nuolear Metalm, Ing, : :

Part 20 .

Under liocengs 20-5216.1 the licensee prucured and rolled into sheets

20 mo of as cantalned in iron. Records indicats that the sheets
had been shipped on June 1, 1959 to the Sunbean Equipment. Co., Meadville,
Pannasylvanis, & Lyproduct license material holder,.

The items of noncompliance observed or noted during the course of the
inspection of the Parts 70, &0, and 30 licenses are as followst

s 20.20151:) *Surveys® ]

~ in that the licenses failed to make an evaluation of airbornas
comtamination and direct radiation surveys at operations (4.e.,
melting furnade) whers high concentrations of rudicactive asrvsols

_are reported present and high beta exposures were noted on film
badges of exmployees working at this particular operation.

- in that no evaluation has been made of etack sir effluent or
airborne contamination in the unrestricted aress,

(See 4E(1) and (2) of report details,)

20,203{s)(1) “"Caution signs, labels and pignals" - "Additional
monts" - in that the eantrance to the produstion faollity was posted

with a propar a,gvbol but with an improper sign, (See item 16 of
!'Opox't details,

(£)(1) and (£)(4) "Containers" ’

~ in that cans and carboys containing 6.4 kgs and 20 grams of
enriched uranium, respectively, were not labeled as to type,
quantity, radiation sign or symbol. (See item 16 of report ddullas,.)



" 20,401(c) "Records of surveys, radiation monitoring snd disposal®
~ in that records of air sample resujts ars not reported in
the same units required under 20 201(b). (Ses item 14E(2) and
17 of report dstails.)

Part 49 (C-3719)

20.201(b) "Surveys"
- in that the llcenses falled to make an evaluation of airborne
contanination and direct rediation surveys at operstions (i.e.,
melting furnace) where high concentrations of rudicactive asrosols
are reported present and high beta exposures were noted on film
badges of employees working at this particular operation.

- in that no evaluation has besn made of stack air effluent or
airborne contamination in the unrestricted areas.
(Ses item 9.5 of report details.)

20,203 “Caution signs, labels and simale"
{e)(2) "Additional Requirements® - in that the entrn.nce to the
produstion facility was posted with a proper eymbol but with an
improper sign. (See item 9.4 of report d.uus.)

(£){2) and (£)(4) “Containars”

- in that several containers containing source material in excess
of 1.5 lba. ware not labeled with the quantity, type, radiation
sign or symbol. (Seo item 9.4 of report details.

20.401(c) “Reco rds of surve ¥8, rediation monitoring and disposal”
- in that records of air sample results are not reported in the
same uni;.a required undsr 20.201(b). (See item 9.4 of report
dah&il Se ‘

40,10 ™Restriction on Tranafers®
- in that the licensss received and posseseos quantities of sowrce
material in excess of the limits epecified in his license. (See
item 9.1 of report details.)

There were no items of noacompliance noted under License Hos. C-4237
or 20-521651.



&

10.

PART 70 INSPECTICH
Ingelhard Industriss

D, ¥. Makeopeags Division
Attleboro, Massachusstis

Date of Inspsction: Hovember 19, 1957

Persons jAccompanying Inspectorst
None.
Persons Contactads

John Durant, Businass mﬁagor
¢, B, Barney, Plant Manager
Norton H, Weiss, Criticality and Health & Safetly

DETAILS
Introduskion

Inspaction of the activitiss relatad to the use of spacial nuglear
material under licenss {8NM.185 wes comducted hy John R. Sears, Paul
B. Klovin, NYOO, and Robert H, Engeliten, SAN, at the fasilities of
the D. E. Makepeace Division of Engelhard Industriss (DEN), Attleboro,
Yassachusettis. , ‘ .

The D. B. Makepeave Division fuoility at Attlaboro which was desoribed
as their Plainville Rucleay Materials Plant, is primarily engaged in
the fabrication of fusl elemente and core sub-assssblies, Operations
at the licenses's plant involve both licensed and contract msterial.
At present contrwoct (Commlssion owned materiil) aperutions are being
parforesd for Argarms Hational laboratory. A total of 25.486 kge, of
Contrast #2353 (— 755 anriched) are on hand at the faocility, Current
operations involving licensed material invelve primarily the recelpt
of enriched uramium (25.68) in metal form and subsequent procsssing
operations %o puke PRDC type slemwnts and core sub-assemdliss. At
the time of inspsotion several limited operations involving both
eoutact and licensed mterials were in progress.

Inspection consisted of a visual inspection of the plant, discussion of
administrative organisation, methods and procedures for prevention of
oriticality control, accountability records and control, yudioclogical
health and safety and fire protection. Records pertaining to the afore.
mentioned were reviewed,

Organizaticn .
D, %, ¥akepeace (DEY) is a divisicn of Engelhard Industries, Inc.

. We Fo Mittendorf, Oansral Manager, has charge of two Ingelhard Industries,

Ino. divisicne logated in Attlsboro, one of which is the Nuolear facility.
He dose not maintain his offices st the Nuclear plant but at another
compary plant. The follouing company officials maintain offices at
Plainvillet G, H, Barmey, Plant Managers John H. Durant, Basiness
Manager PRDCS and Norton M, Welss, Criticality Engineer and Haalth
Physlcist. Welge reports to Barmey., All of the other aforementioned
individuals can report to the Gensral Manager,
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John Durant stated that ihe Plainville Plant is divided into two main
sections with a thres-quarter partition between the sections. Ons end

of the plant is used for fabricating non-figsionable materials. Super-
charger vanse were obeervad to be in the process of being fabwricated,
Approximately 19 peopls wore employed here. In ths moclear section

of the plant there vere approximately 40 produstion people. The engineering,
tachnical and office staff is about twenty-five.

ligelgar Safoty

‘A Persomnel

¥p, Horton Weles is the Criticality Engincor and the Health
Phyelos Suparvigsor for Engelhard. Mr. VWelss has had no formal
training in nuclear or radiation safety. Ba 1s a grsduate of
Tulane University with a degres in chemistry. Vhen Engelhard
first mads plans to enter the fusl fibricatica business, it
nployad Dr, Freidland of the Univarsily of Commeotiout ae a
Ay consultant for one year, Mr. Weiss absorbed what-

" sver bastc understanding of criticality proXidms that he has
from agsociation with Dr. Frisdland, Mr. Weiss has now been
with DB for approximately two ysars.

Ur. Stephen Maloker vas the next consultant used by Engelbard.
Dr. Malaksy was forzerly with Dayatm. Ino., as nmgor of
‘thelr Euolear Division (now defunst), then formed his own
consultant organization. ¥a s presently Professor of Muclear
Engineering at Fewark Enginsering College. The last use of
Dr. Malaker's services Yy Engelhard vas for & reviev of the
feasibility report for PROC fuel fabrioation, Mr. Weiss
gt written the feasibility report. Ee had determined batch
limits after reviewing the process flow proposed by the
Production Enginser. Dr: Malaker visited Engelhard for ons
day, toured the plant, and commsnted on Weiss® writing of the
feaaibility report.

Mr. Wolss stated that he uses the following documenis in writing
his feasibility reportet

1623
LA 2063
TID 7016

K 1380
K 109

ﬂau.mthst.htuuaamtorofmfotyofzmhialmu
ard ssgwms fully floodsd conditions, He aleo said thst he
sstablishes his limita on & weight basis after taking into
conaideration various geometries and then trunslates this
rags lixit to a ruxber of elemsnts of a particular gecmed
For example, & batoh limit for a particular operati sma
be labeled 10 plates rather than so many grams of

Engelhard has not used a consultant for independent review
in any job subsequent to the PRDC. Mr, Weiss has sinmply
written the report and presented it as an application to
their licenge.

In the plant o tion at Zngelhard, Mr, Welss answers
to the General Yanugor, My, Dammey. Besides being
responsible for criticality and health phyeios, Mr. Weiss
is also responsidble for material control, i.e., the contrel
orau materiasl from a mamufacturing viswpoint. The uce
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' charges for unaccountable losses of uranium come under

this phase of Mr. Yeiss' job. During the inspeotion Hr.
Weliss was algo involved in an economic evaluationm of

‘contiming their own hot laundry or femming out this part

of their oporation to & commrical lawwdry

Sxiticality Comtxol

Criticality control during mamufacturing is sccomplished
by the use of route canis, safe geometry carts for trans-
portation, and a Cri ity Floor Monitor vhose perwishion
is required for the of any speqial muclear material,
The route, or process flow, eard for enriched specinl nuclear
mbterial is red, Cthor colors are ussd for oayds for depleted
ureanioe and olading matorials. The-HAsd details all the
process and it is tho responsibility of the operator
: tear off & porforutad tad from the recard
card after a partioular operation. These tabs then go to
Guality Contyol and aye proof that all operutions have been
performed and in the proper segquence,

.
5
Ee
g
A

fan plot. Material plotted to be in one location was actually
fitecovered in a different section of the plant,

' The prineipal coutrol of critloality starts with the first

opemtion, vacuur melting. The melters mast obtain the ruow
material from the Acoountability Representative., He issues
the materisl on & striot veight taeis and thus the control is

order to achieve the proper purity and homogensity 1M the PRIC
ingot thay bad found it necessary to use & ordoibls and mold
for aach ingot. As a consequence thsre ie no carry over of
SHM from one melt to another. '

"~ Contrel in tw pickla bath is achisved by weighing mterial

in ingot or rod form both before and after Lmmersion in the
tank, The volwme of polution in the ingot bath is appraxirmtely
three gallons. Thewsight loss in & 56 kg ingot during pickling
averages 20 grows, with a maximm of 40 grams. A4ll of thie
loss is agsumd to bo alloy. Since the allay is 10% molybderum,
Mm;ijg.ss.mmm.mmtoappmw
10 grams of for cme ingot. Three ingots are pickled in
one bath, Ths maximm amount of U235 allowed in a bath golution
is 50 grams. The solution ie than transferred to & 5 gallon

I d

The bath for pickling sirconium clad rods was cheerved to
contain betwien § and 7 gallons of solution, The bath is
kept at a ona-inoh depth by meane of an overflow. Thres
rods are plakled at one time. Weight losses during plokling
average 3 .of Koy per rod. Thus, approximately .7
grams of U435 ie lost to the solution par rod. Between 25
and 30 rods are bathed in one solution resulting in approxi-
in 6 gallone. The solution is then etored in
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Amalytical samples of the spoluticns in ths oarboys are sent
to Bakey Chemioal Co. tbuamtedﬁntammm
solution fyom ingots g ¢ B=03, was anslysed to con-
tain JO645 grams of 023 por 1iter of solution.

Tbmmtonmm:ndtmmoxdeormeorulammys,
The reference point in the record is the letter and nusber
designating the particulay ingot, At the time of t3an
all used pickle eclutions containing amounts of vore

still stored in polyethylens 8. Approximately L dozen
carbays wore cbperved under a , in the plokling room.

)k.wouamudthntumummm Nowing
through the shop at full producuon. that these earboys of
sclution would be transferred to 30 on polyothylens lined
dmvlthnmtmofzoomot wwdmn._

Slorpge

Auwmmmuﬂuummmeumro:mmm
mltaorm-pmumaoam%g Ons wvault containg
cubiohoumohholdd:daxbhu '
approximately 4,16 kg of 25.6% mmanr%l Thus each
cublcle oontatne approximtaly 6.4 35,
wwmuformmmmwmtnww.uw.
same mass would be stored in each cubisle, Mr, Welss stated
that hs had mnde the deolision to store six derbles in ide
cublcls on the bagls thal the welght of the six as delivered
thtofﬁvcdsmiuuorimuypmpoud.

as

In ono wault an cpen frame aluminum bird cage was cbserved.
Inside the framework of this bird cage was stored a yod one
gallon oan which contained brolwn dertdes. The ingpectors
pointed out to Velgs the insdvisability of sucsh storuge
prectices, Welss replied that the broken derbies in the

mhdemtmmazhusmunu:dw Wolss stated

that there is prosently about 330 kg enriched epeoial nuolear

‘bo sst at 15 mrfhr. UYeiss said that when the first false alamm
wha

occourred, people ran into the plant to find out t was the
trouble rathwr than evacuate the aree since, as he said, there
was 1o gpacial mwclear mterisl in the area in which the

monitor was jostalled,

Ths inspectors noted mt one cmtmny loosted monitor was
mounted on & conorete pillar which afforded some shislding to

this unit from the ayea behind the pillar, This was pointed

out to Mp, Veiss who then volunteered to move the monitor
away from the pillar so that it could ses the whole flooy.
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13,

Imme.mm:

The following licensed SEM material was nported to be on hand as
of Noveuber 19, 19593

PRIC (25.6%) | az1.1 gRI5
mutej(m) 39 > kg U235
mgm(m)mm (93%) 5. 323 ks ggﬁ

(10%) 5.321 kg ye3s

The material totalling 428,578 kg U235 was etored in either of two
storege vaults or in-process cages on ths floor.

Eacilities and Operationg

The liocensee possesses & bullding comprised of approximately 50,000
square feet of epace, 25,000 of which is devoted to the processing
area., The building has cement floors, tils walls and a ooncrete
alab roof with a transite ceiling. The building is equipped with
a change room facility which inoludes dirty and clean lockers, a
ghower and washroom area, and gsveral laboratories which include a
hesalth phyelcs, quauty cotttrol, and non.destructive testing
laboratories. The fusl manufacturing area itself contains two
storege vaults and several in.process storags mges and maohining,
extrusion, press, melt, rolling, fabrication, cleaning and inspection
areas. The operstions conducted in the fuel manufacturing area
include vacuum induction and arc melting, hot and cold rolling,

hot bonding by rolling, forging, vacuum armmsaling, mechining,
plokling and cleaning, oto., high power oomulm testing, valding
X-raying, inspeotion, and pa.olmglnz.

Local ventilation exhaust hoods are provided tor thoao.pinccu of
equipment requiring control. These include the varicus pleces of
equipment in the machine shop which are drill prossos, atc, The
air from any operation is passed through a roughing filter (fiber
frox) and then to a Flanders Mill, Series D filtar and then
exhausted to the outside eanviromrment above roof level. The facility
has three ventlilation systems with a total exhaust of approximately
32,000 cubic fest per mimute,

_ As noted prior in the report Horton M. Weiss serves as
both Cricloality Engineer and Esalth Physios supervisor.
His experience in health physiocs was primarily gained
through oh-tho-job experience and contaots with Drs.
Frisdland and Malaker and through contacts with Chioago
Operations Office Healih & Safety Division persomwel., He
has been at DEM tortmyunmdhuom female technician
assisting him in ths laboratory anmalyels of smear and
liquid mmples.

B. Instrustiens

Heiss stated that all emplcoyess of the nuclear department
have been given an indoctrination lecture in both madio-
logical health and safety and muclear oriticality and that
new employess will be glven a similar indootrination lecture.

- Written health safaty procedures for persomel of the nuclear
department were noted poated in the locker room. A copy of
the prooednrea which are included in the licensee's file
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vere reported to be given to plant employses. These procedures in.
oclude specific instructions for daily procurement of film badges,
aocquisition and dispensing of work clothss, locker room procedures,
and decontamination check. Included in these procedures are instruce
tions relative to no eating or emoking in areas, sreas of restriction
and disciplinary aotion to be taken in case of violastion of instruc-

- tions.

Written emergenoy evaouation procsdures i.ncludad in the licensee's
file contain evecuation instructions to personnel, monitoring of
personnel, area air and direct radiation monitoring by HP offiger,
reporting of incident, counting of nsutyon dosage from agtivation
of sulfur tablets looatsd on walls, cutside air monitoring, decon.
tamination procedures and acquisition of urine samples and require-
ments of omzplete incident report to AZC and state suthorities.

Also included in the licenzes's file is a copy of H-5S procedures for
meintenance, superviszory and enginsoring personnel containing require-
mente for film badgs, rubbers and protective shop coat for these -
pesople prior to entering the restricted production area,

All employees receive a pre-ewployment phyeical in which blood, urine,
chest X.rays, and physical well being are checked. Ammmal physicals
which inolude the aforementioned items ars provided for all produetion.
technical, and engineering persommel every six months,

3pot urine samples are pubmitted every six months by every employee

working in the nuclesr plant, Urine les are enalyzed for total
7 by Nuolear Science & Enginswring Co., Pittsburgh, Pa. Weiss reported
that, 2h-hour urine eamples are takdn and $potopioally if a

spot sanmple is found to exceed 19 micrograms U/liter, Records checked
from 1958 show that the maximum uries concentration found was 36 micro-
grems U/liter. The averuge concentration found was 3 micrograms U/liter,
The highastﬂinurinoc ntraticn in 1955 showsd that one individual
reciived 100 ziorograms U/liter. It wns found that this particular
sample was contaxinated and s re-check was made, A concsntretion of

9 mi¢rograms U/liter was found on the ®e-chocked sample. The averags
concentration for 1959 ranged batween 2 and 4 miorograms U/liter.

Personngl, Nonitoring '

A bi-weekly film badge program is in effect for all employees working
in the restricted arsas. A total of approximately 40 people are issued
film badges which are provided by Bucleonic Corporation of America,
Brooklyn, Xew York. Visitors are also provided film badges prior to
entering the restricted arsas, The film badge records reviewsd for
1958 ehowed a range of gamma and beta exposures for a two walk period
to be no greater than 90 mr gamma and 930 mrep beta. Yeies stated
that no minors are employed by the company and that he maintains
cwmulative records for 13 wesks, 26 weaks, and 52 waek perleds. This
wase verified by inspectlon of tha moxxls._,,Aummv of 1959 film
badgas revealed that a melters helper, (b 6) received an

exposure of 2300 wmr gamwa and 400 mrep DEta 16 the 2-waek period
commencing 10/30/53. Weiss stated thet he was notifisd of the high
film badge reading by Hucleonic Corporation and thiathe, in turn,
notified Mr. Dave Smith of the Health and Safety laboratory of the
Chicago Operauena 0ffice, ' He stated that he did not notify New York
inasmuch ag the impression that notification of Chicago was
sutﬁoiont. mslters helpér, had bean employed in that job
since 10/2/ yy“‘uao s following are a sompilation of his beta -

gamma exposures to dated



10/2/59 ~ started 0 o
10/16/%3 b 550 410
10/23/59 750 - 65
10/30/59 : ho0 . 2300

The two-weok period following the receipl of the owerexposed bLadge
was received by the licensse at the time of inspection., Welse wms
informed of the requirement of Ssastion 20,1035, Contact was mads
with Nuoleonie Corporation of Amrioa with regard to the overexposad
menxsmlmummt to this 2 Vs
also mde of the film badge and wrist Yadge o(b)(©) Keran O
Brien, HASL, O'Brisn reportad that there was gerinitaly & gumm
sxposire to the tedge ard gorroborated the density measuremsnt made
of N.C.A. However, hs noted “that there was some fogging \dzichm
pcsaiblydwtow

{b)(6) z
On December 9 Welas roported by phone that for the
period 11/2 - 11/14/57 shoved 210 mrep beth anx YU & &nm This

todge was veported by Nucleonics to be
with contamination. Welus also stated tha(b ﬁbun removad

£rom the malting job and on Hoverber 20 lon'“"ﬁhzaplo of the company
to taks a job closer to his home, w.mmud tt.lmbndgsswmby
vlant parsommel wore showing relatively high betas (up to 1700 mrups
beta) at the melting opsration. He was undsr the uumaaj.on that the
exposures to beta were dus to cleaning out the furmaces mwuqa. He
noted that other perwomiel performing the same duties m(b6) were
umwwmywm(@w ?00mps)m‘11tttoor
no gammes, He felt that inesmuch es the mn edwiro
brushing and wiping of the uranium cxide ch tained on the
furnace shell after the melting operation and thn. tbo operation wes
& "dusty ona®, thare was a stroug possibility of hedge contaminetion
due to the uranium dust, imasmich an the Hucleonio Corporetion badges
were mot enclossd in polyethelens bags, He stated that bs would
request a polyethelene cover for all badgea, Ow the Decexber 9th
phone call, Veiss stated the £ilm badges semt to him by Fucleonic Corp,
ware enclosed in polyethelena tege, Weles wos informad of the reguire~ -
mants of 20.403 and statad he would send g swwm. A oopy of
this letter dated Novexber 23rd ia nttapbad Exhibit B, As ooted in
Exhibit B, Weise is raming some tests witdh the old type to
dotersine the effect of contamination of £ilm bedges Yy 3 axide.
has been advised to fowward the regulis of his tasts to this office.
No resulte were reported to be avallable as of Decemder 9th, He also
provided ths inspector with a oopy of a letter dtd. Uctober 1%th to
D, ¥, Gaxdner, Director of Health & Safety Diviston, Chicago Operations
0f£Rice, which Ais attached as Exhibit C.

Survey Programs
(1) Smesrs

Smear samples taken over & 1 squaye foot area in the pro.

dnotion area on Decerfer 23, 1957 showed a meximums of 1
uare foot for approximately 15 samples. On Jeruary

3zd, 3@ operations wore in progress, 8 ewear unplos w:cn

revealed the mllmgsﬂ.lto

be contaminated vu.h pha d/) :7:; 3880 alpha d/n/tt ’
and 1700 alpha d/m/f% mspactivoly Amruuploiutho
hall outaide the rs arvea showed 10 alphe d/w/f32,

During February 1958, a mmsar sample of the inspection bench
in vhich natural uranium vas being inspectid showed a 12,750
alpha d/m/£t2, At the rolling mill area, o emear of 11,500
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alpha d/n/ft? was also found, The range of contamination
after cleamup of these and other areas was batween 10 and

500 alphs d/m.  The majority of smears renged batwsen 10

and 150 d/m/ft2, It was obssrved that Weiss' method of
collsoting smears was not being done in accordance with

good HP pructice. Smears to be counted were noted to be ,
stored on o dirty and dusty fibwe board in ths HP laboratory.
This situation was called to Weiss' attention,

(2) Adx Suxveys

Periodic air samples wers taken in the restricted area.
A sample abtained during 1958 showed as much as 20
the maximum. During a review of the air sample records
1t was fourd that relatively few air samples were taken by
Weiss in the restricted aress., In 1959 only ous
wae obtained and a measurement of 120 alpha a/n/¥0 was
recorded,® It was pointed out to Weiss that the results

- should be noted in the records as uo/ml gnd not in d/m/¥,
NHo current detailed evaluatisn of personnal exposure to
radicaotive dugts, fumes, mists, have been made by Welss,
As noted under Ltam 14D, Velss stated that melt furnace
operation was a "dusty one™. Hs added that respirstors
were worn by the furnace operators during the dusty operations,
Information as to how to evaluale an employea's ocsupational
exposure to duat was made available by the inspector, No
stack afflusnt surveye or evaluation of alrvorns concentra-
tions in the unrestricted areas of ths plant were reported
to be made by Weiss, KNo alr samples were taken in the
unrestricted areas of the facility, i.s,, offices, labs,
and the adjacent nonermuclear facility. 7This was oonfirmed
by the inspestor of the air sample records maintained by
Velss. '

(3) Yater Sawples

Liquid wastes from the plant are treated through & soriss
of hold-up tanks and then 4n1m§ to u saptic tank systanm.
- Welss stated he has used 7 x 10~° uc/sl ag the level to be
releasad to the wnrestricted area., A review of the
in 1958 showed the effluent nhaudo_svemad 2.7 x 1
uo/ml, The highest sample is 7 x 100 uo/ml. 195 records
ghow that the range of water offluent relsased vas
botwaen 0.2 and 6 x 10~6 uc/ml, Woiss also noted that in
1958 1iquid wvastes from MAC Nuolear wes processed by DBM
through an ion exchange system in arder to recover waste
material, Recovered enriched uranium was returned to MiC,

(4) Radiation Surveye

Some radiation surveys have been performed in ths opsrations
area ags woll as on protective glothing und shoas worn by
visiting parsomnel and protective plant exployees to determine
the extent of direot radiation contamination.

*Tt was noted during the course of the inspection that an air flow
‘measurement at ons particular jacket stripping hood revealed a’
face veloeity of zerc. This wms called to the atteation of

Weiss who upon investigation found the filter to be fully
-alogged. Welss gtated that he does not have any set procedures
" {0 determine whon ths filters require replacement. He did

state that many {ilters have not been changed since the
oaystemihas been installed apd that the filters are presently
being stored in the plant confines while awaliting disposal.
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Respirators are supplisd to plant persomel working in the gperutions
roon, i.0., furnace melt operation, Individual logkers ave provided
for plant production pervonnel as depositories for personal helongings,
suoh as olean sooks, shirts, undershorts, coverells, ote., which are
provided to these personnsl in the restrioted arosn, The
laundry faocility,whioh is comprised of a 50 1b. washer, a 50 1bi ox-
traotor, and two 50 lb. gas drysrs for contaminated clothing,is avail-
able. Weiss stated that the aconomics of the plant operating &
laundry facility has been quéstionsd and he pressutly is collecting
informution as to whether or net DEM should supply their own laundry
or obtain the sarvice of & commarcial laundry. Clothing, according
to Weiss, at present, i9 monitorsd to determins whether it is ¢ontam.
inated sufficiently for laundry and then remonitored after washing to
deterntine the axtent of msﬂ.dual contamination,

C. ¥aste Digngeal

(1) _mmmm

uld wastes are disposad through a sewerege systawm pro-
ing sampling of the waste solution im lses than 7 x
10 uc/ml. The nuclear facilities have four drainer systems.
These inolude the ssvernge system whioh commsete direstly
to & eepiic tank and then to n leaching field amnd three
other syetems which are as follows! ltach area  within
the facility is equipped with druins to carry off uater
for decantamination purpogses. ALl of the drailmage facilitiee
axcept the laundry shower and labomtory eystem comwot
toaimrofwomandmmc systems, ors aystem for
anrichsd and the other aystem for noyml uraniux cperation.
Laundry shower and laboratory waler are connscted to the
Tomialng dreinage aystem, :

Acocording to Wolss, water from esch gyetem Lis diecharged
into a ssparate sump tank, & sump pump passes water through
a filter through two filters, one to remove particles of
50 miorone or larger and ths other to vexove particles of
5 miorons or larger. Effluent from all systems discharges
into a 2500 gallon tenk, When the first tank is filled
the effluent is exhausted to & second 2500 gallon tank,
‘The filled tank is thon conmmacted to a pump and the
solution recirculated for homogeneity., A cample is then
taken and ¢ for radioactivity, If the sample
containg 7 x 10=0 us/ml, the solution is discharged to

a leaching field., If tha activity 1s found to be in
axcess of 7 x 1077 ua/ml, the solution is pumped through
an ion exohange solwm and the effluant relained in the
third 2900 gallon tank. This solution is then reciroulated,
sampled, and ohecked an noted above. If tha waste solution
ie found to meet Part 20 regulrements, it io releaned,
YWelsa stated that the filtering modia is combuntible so
that through incinerstion the bulk would be reduced ta:s
minimm, o added that the incinerated meterial 4s sawnled
for secountability purpanes,

{(2) 3olig Mu

Weiss statad that no solid wnates have basn disposed to
dnto, Mo added thot he intends o dispoas of wante
mtariel to o votmercial waste disposal outfit. Presant
'solid westes oonsist of broksn oruciblos, molds, ete,
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(3) Incineretion

Weiss stated that he has periodically incimerated contam-
inated waste matorial in an cutdoor incinerator., These
inolwde filtering msdia, kim-wipes contaminated with both
anriched snd source materials amd contaminated wooden
boxes. Records malntained by Weise show that wastes were
inoinerated on August 13, 19, 20, 26, 27, 31, Eeptember 2,
8y 9, 14, 23, 24, 25, 28, 29, 30, October Lk, 15' 16, 20,
21, 22, and 26 thru 30, Novesber 2, 3, &, 6, 7, 9, 10, 11,
12, 13, 16, and 17, Seversl air samples taken dur% U)n
incineration of waste showed a maximum reading of a/mhP,
It was noted that SKM.185 as amended August 12, 1959 perite
incineration of the ahove mentionad contaminated waates.

Znstrumsntation

The following operable instrumentation was notad to be on hands
2 pmportidml flow gounters
2 portable GY survey mstors

1 portable alpha survey meter
2 air samplors with 1.1/8" holders for watt 41 filter paper

Evacuation procedurws noted under Radioclogleal Instrustions were made
available to all psrsormel. VWelss stated that contaots have basn
made with local fire departments. The Chief of the Attlsboro Fire
Department has visited the plant and has been made cognizant of the
operations involved and locaticns in which radicaotive materials aye
stored., He added that he invited the Plainfleld Fire Department and
the NHorth Attleboro Fire Department to visit the plant but that to
date they have not accepted his invitation. Containers of Gel and
matal X powdera were noted t0 be installed at various locations through-
out the production facility. Other fire fighting extingulshors

wore notad to be located in severnl of ths laboratories &nd in the
genaeral office arca., Weliss stated that in tha case of fire and
accident, 1t is his responsibility to determine whother or not an
area can be entered.

4 guard foroa is-enplojmdbymonaa'o—!wurdnymu. Cuards are
stationed at the entrange to the production fagility. A receptionist
checks all visitors entering the office area.

The arca to the production facility was posted with a proper sysbol
but with an inadsquate sign ("Radicactivity®). This sign was posted
on the entrance to the faoility which contained over %00 kgs of
material, The vault areas were properly poeted with proper rudiation
signs ard symbols., Within the vault stornge area several red cans
sach containing 6.4 kge of enriched U were noted not to be labeled
with any radiation caution sign or eysbol, type and quantity of
material, In the pickling areas several acid solutions containing from
15 to 20 grans of enriched U in carboys were not posted to indicate
typs, quantity, radiation sign or symbol.

Rscords

Records of purchaes, procurerxent, inventory, transfer, air suears,
and direct radiation eurveys, disposal, amd filn badges ware reviewed,
Racords of air samples were noted to be recorded in d/m/¥’ and not in
ue/ml as required by 10 CFR 20.



9.1

9.2

943

ENGELHARD INDUSTRIES
D. E. Makepeace Divisicn
Attleboro, hmchuaqtts

Date of Inepectioni Kovember 19, 19%

Peraons Accompanving Inspectors!
Nona.
Persons Contasted:

John Durant, B‘uaimad Manager
G, H, Bamney, Pllﬂt M&‘r .
Nortan M. Weiss, Criticality and Health & Safety

Source Mpteria) License C-4237

Inspection on the activities related to ths use of source material
under Licsnse C-4237 wnd C.3719 was made, Undor License C-4237
the licensee is authorizsd to receive possession of and title to,
through importation, miscellanecus aluminum, sirconium beryllium
and stainless steel clad natural umnium extrusions containing
approximately ten (10) pounds of uranium. This material was issued
by DEM for the Gensva Industrial AEC Exhibit in Oeneva, Switszerland,
Export license No. 8.4953 wvas obtained by DEM to ship the samples
to the exhibit. The C-4237 licensa, according to John Durant, was
obtainsd in order to ship ths materisl back to the states. Durant
said that the 10 pounds urenium extrusions were trensferred to
Huolear Metals, Inc., Concord, Massashusstis. Ko record of this
transfer was available. Durant looked for the record for several
hours but was unable to find same.

g ] Cw

Under License C-3719 IEM is licenced to recoive possession of, and

-titls to, 10,000 pounds of source matsrial for research and develop-

ment and fuel element fabrication. Records made available Durant

by
‘indicated that DEM has om hand approximately 26,893 kgs (57,762 pounds)

of dapleted source material which is to be used to wake PRDC fuel

. elements. PRDC has title to the deplsted source material. Durant

was informed that his license condition stated that he only can
recelve and possess 10,000 pourds and also that ths licenss had
axpired on May 31, 1959. He said he would sk for an amsndment to
the license to permit his possession of additional source material
and extend the license expiration date. -

 contyol (C=3719)

Organisation, administration, radiclogical health and safety, source
gsecurity, and control, and records are the same as noted for ths
Part 70 inspection. v
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9.4 Pogting snd Iabeling (C-1719)

The entrance to the production facility which contaimed approxi-
mately 60,000 1bs. of depleted source material was posted with a
sign “"Caution - Radicaotivity”, and ths proper symbol, Several

containers containing depleted PRDC fuel pins in excess of 1-1/2
1bs. was noted not to be labeled with any radiation caution sign
or symbol or type and quantity of material.

9.5 Resorda (C=3709)

Undsr License C-371%, records of procuremsat, receipt, and
inventory were available, As noted under Part 70 Details, air
saxples mads for source operations were reportad in d/m par dubic
meter instead of uc/wl. As noted under Part 70 Details, boxes
contaminated with scurce material, filtering media, and wipes
contaninated with scurce material had besn incinerated during the
period August through Rovenmber 1957, Other records were maintained
for source material as described under Part 70 inspection.

9.6 Suryeve (G-1719)

As noted under Part 70 no air surveye were msde in the unrestricted
areas. Ro stack effluent surveys of airbornd concantrations in

the unrestricted areas of the plant were reported to have been made
by Weiss. Specifically,no alr samples were taken in the unrestricted -
area of the faacility or plant, No evaluations of the furnace melting

operation where high congentrstion of urenium aerosols are present
during olsamup, etc., weore reported by Weiss to have been mde. He
.said he thought thsse studies should be made in order to determine
the hagard in this and othesr produstion operations, -Smaars taken
during Pebruary 1958 show contamination of up to 12,750 alpha d/m/ft2
on an inspaction bench, Some direot rediation measurements have
been taken in the production area and results recorded.
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T 30 INSPECTION
ENOELRARD INDUSTRIZS
D, E. Makepeace Division
Attleboro, Massachusetts

Date of Inspecstiont HNovember 19, 1959 '

None.

Persong Contac _f&" 1

John Durent, Business Manager
G. He Barney, Plant Manager
Norton M. Weiss, Criticality and Health & Safetly

_ DETATLS
Byprodupt Material License 20-5216-1

Under License No, 20-5216-1, the licansee procured 20 mo of clk
contained in iron for ths menufacture of iron strips. The material,
conaigting of two half.pound ingots of iron each containing 10 mo
of C**, was received from Isotopes Speclalties, Inc. and forged and
cold rolled to shest approximately 0.005" thick and the gheet was
8lit into strips from 1/32 to 1/64" in width., Records mdicste
that the sheets which contained approximately 20 mo of Cl4 had been
shipped on June 1, 1959 to the Sunbeaw Equirment Company in !ﬁadville.
Pennsylvania on instructions from the Isotopes Specialties, Inc.

The Sunbeam Equipment Company has a ourrent valid license to receive
the byproduot material,



