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The Orinance “aterials esearci leactor at <atertown, [assachuieti,
was visited 2a June 1} tar O, 1360 by voon I, Sears, “aazecticn Jivision,
kper v

™e ;ur-cee of ‘he visit vas %o concuet a “re-oreTational Lnsiection
of *he Ordnance “‘atarials lesearch feactor, & one maaval swimming ool
tyre reactor. A%t the conclision of %he ,re-0-erationmal lastectisa, 2
recommendation was made “hal a License Se lisusd far the speraion of
whis facilitly.

The OBO's reactor sontractor, ‘he Curtiis-Aright Cortzoration, had mmplovec
skin dividg techniques during e re-orerational checkout, The ojerallnz
license was Lsiusd, nowever, will e inderstanding “rat no skiz dlving
would e employed ia the reactor without [rior wrillaea ~eraission from
ihe Commission. The Lnitial starteup of this rsactor vas wiinmesed,

Some faults in gzood crerating :rocecurs vers ~oted., uring the Lnitial
loading, comventioral ‘ools vere sarloyed %o ~lace ‘he Tuel elemamty 0
'he sore. The Curtiss-Aright rerresentatives have mquestad Lne Licer.ee,
shat is, the OMBO -eople, 0 oD%tain an amencment 9 the License 310 “lat
they will be allowed %o use wxin dlving rachnicues furisg e Lnitlal

low ;ower tasts of 'als reactior.

Reviewsd Uyt

Robert %, lircmn, Uireetor
Ilnspeetion Divisicn

Period of Inquiryt Juom 2 whra S, 2240
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T. 3soce 27 Sasiecilin

The OMRO Research Resctor wus visited oo June 13 am 15, 1360,
by Jomn R. Sears, Iaspection Divisiosn, YO, Maler Radolf Staffa,
Chief Sealth & Jafety Sranch, Juclear ower Divisica, af the 0%ice of
the Thie? of Zoginsers, 7. -. Army, sccomanied the lnspecior. ¥g lor
Staf?s vas ;resent during the lnsrection of Lhe physizal ;lant on 'he
morning of June 17, He vas ot ;Tesemt curing the ‘astrumentatica
cheek out Or simuiated operation or ‘he subsequent sTArt-up of he
reactor.

Dr. Robert Jochran of Texas A & ¥ wvas -resent during ‘e Te-
srerational lnsrection and during the initial -hases of he stArt-up
of the reactor. Or. Zocaran 'S em;loyed as a scasultant to the IMRJ.

During the ‘asteection, 'he following carsonnel vers coutastad!
Jonn O'Conmor, -hisf ¥uclsar Reactor Taoility
Richard ¥, Stanton, lsactor Znglomer
Charles %. Dady, Radiological Safety Officer
Joseth Tella, lasstor Crarator Teehnician

Robert “arsh, lesctor Jrerator Tecnnician
*homas Jenkins, Rsactor Crerator Technician

e ‘ o - o »t

dilliam ia'l, Crerations Superviser
Peer Jailsen, “roect Yanazer

Howard Acerholt, Instrowent Technician

™he ‘aspection included a :hywical instsction of the comrlate
resstor ‘aciliiy, review of ‘oitial stArtear —rocedares, adminlistratis
gsomtrols, and sormal orerating ~rocedures, The insrection alsc ineladed
he witnessing of he lnitial loading o erisicality of whis reactor.

A, Jmoan. Descriiiign of Ceaciir

1. The OMRO reactor Ls 4 one megmvati svimming ool reasior lee
signed %0 supDOTt 4 CTOETRA vhlch uses sme et Deuiron Deaa for tasis
research La solid stats laovestigations., The reactor shisld incorreralas
an armmlsr well which surrounds the octagon shajed rsasior 00l. There
is & cate, sealsd By an inflatadble zasxet, between the ‘ool and he wall,
It is ;ropossd to store dlschargsd “oel elements and discharged ‘rradliated
capsales in this wvell, The wactor Ls oused L3 a somtaloment shell,

2. A visual ilnspeetion of he comglete reactior facility vas
mde and the Zollowing sbesrvations wers notad, The coataiment
bullding vas com;latae. One airloek wvas in normal usage, he Jther
alrlonk had its 122l Lmteriock byrassed during a refalr o the
somtrols on this intarlock,

1. The maln reastor scolant cireulating mmp, the heatl axchanger,
Whe ion exchange columm with its re and jost filtars were observed.
All piping and valves ca the maia coolant sysiem v stated by ¥r, 0!
Comor to be of aluwinum ecnstruction. A Tracerlad flssioa sroduct
monitor had been installed, This moaitor recelves a sample =f the maln
sooling stream, checks it for mdicactivity an a contimious basis and
then discharges it back Loto the maln occlant sirsasm.
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5, It vas noted that the alr compressor for the mastor bullding
did pot have carbon rings nor was it Lubricated with symtietic oil. The
advisability of using symthetis oll vas ;ointed out %o “r, O'Connor.

S, The reactor has two cmeumatic rabbit fasilities, The operatica
af these was demcnstrated by ¥r, C'Cumor. The tubes are under a vacumn
sonstantly during all ;hases of opematisa. Alr is sucked ‘nto the tubes
mmuswwnm;ommmmzmxmm
building ventililation systam.

£. The reactor sontrol rods vers in ;lace and a ‘asting srograa
nad been scapleted oa their orsration, The lon chambers vere in ;lace,
In addition, a “lssion chamber and a 3¥.) counter bad Deen lastalled 'n
& horigontal beam Sort at afrreximately the centar of ‘e Msactor. Thase
shambers vere ‘hen commected Lo sca_ers _ocated da ihe (ile top for e
itial starteuyp of the reactor.

7. Doy “3el elements md been lnstalled ln e grid flate o
cheok olsarances and ‘olerances.,

3. Two handling tools verw cbssrved %o be La ‘he jool. A Curtisse
Wright engiser was sgcia dividg (n “be ool % dlscharye e tomey Muel
elaments, Another engineer also attired la skin diving equl ment was
on the -ile top sbsarvirg.

3. It was soted Lhat ‘Sere wvas evidence of lsaxage of vatar L
the outside of ‘he soncrete shield, “r, 2'Commer sald ‘hat ey "ad
eliminated the ;oss.billty *hat the vater vas lsaxing rom the mln
00l by dralning the anmular well and cbserving “lat ‘le Leass “han
stopred. It L3 the opinion of the inspecior irat ‘hese leacs from e
anruar vell are not terisus nor sxtansive, ', 0'Commor stated tiat De
iotends ceeing o Lt tiat 1ls general contractior reialrs 'he laeads Lo
the anmulus,

19, The liguid vaste dlsvosal facility wvas ins;ected. This
‘noludes three large Moldea; tanks with inter-cormecting lping axd
umps, A% A ‘emineTailser will LAroweawdy L7Te cAriridges. v, 2 '"Cornor
stated “hat ;rocecures or iis;osal of these cartriiges and for m™;lace-
memt vith oew cartridges have not a3 7wt Deen woriked cut. e stated
furehar DAt the samp.ity valve aod ‘e ‘loal valve by whish llguid
vaste may De dlscharged %0 ‘he ‘etrogolitan District Ccamisslon severage
system will Do Jummished with loexs,

costaliaect

™e somalrment shell for ‘he Ordnane “‘atarials Zasearch lsactor
e stated %0 have Seen desizmed to miztaln & leak rate of lsss than
af the shell volume “er -ound over ;rescscre ;er day., The hazards joeary
revort s;ecifisd o waximm learx vte 27 2% er jowx over [Tessure ;ar
dar.

¥r., 0'Comor stated that in “arch, 190, the Pittsburgh Desfolnws
%teel Company, the arecior o “he scomalmment shell corductad a 'as® %o
dempastrate that the contaizment thell would not excesd the design leax
rte. The test employed a refarence volums system lnside the shell in
erder Lo elim‘nate any “emperature or humidiiy effects during ‘he tast,

Pittsburgh Desoines ilssusi a rerort om the sontainment test w
OMRO. This rerort was reviewed by the las;sctor, The rerort slates
Wat the reference 4rum systam was tasted as 5 rsig for a jeriod of 2%
hours Lo assure that there werw 20 Lsaxs in the refearencs system,
Building itself vas jut om initial test om March 22, 1960, with the
Umar alrioer doors slosed and the outar alrloex doors oieoed, A second
st was cow;lated on Mxreh 27, 1960, with the immer alrlock doors
opened And he outer alricek dowrs olossd.

Daring the initial eight hours of sach test, the outside ‘excemitare
ramained Zalrly soostant and good agreemsnt bDetweern ‘e wmnometer
dlffareace and the sootalsmmat thell ;Tesiww WAL obtalned, With the
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Umer alrloek doors closed, the mancmetar difference in 3.hours was
1* af water which is equivalent %o 0,1083 psi in 28-hours, or 0.32%
of the building volume ;er round over .ressure .er AT

With the outer alrlock docrs slosed, the mancuetaer differsncs in
S-hnraus0.38'ofnurvh;shuoqu1nhu%uxlukofc.motm
building volume jer ;ourd Over ;Tessure .er dary.

It vas noted that electrical ;enetrations ‘hrough the srhere are
socomplished sl ly by ruming the cablas whrough a section of conduit,
m-me:mumm—dnmm-mmmmmsmu
£ 00d with a sealing comround, No attem: t has Deen mcs L0 leal
the stace betwesn conductors within a cable {a a multi-conductor cable.
"he leak rate sbtalsed during the comtaltment thell lsak tast ‘hen
ineludes leaxs vhich ccom e frough 'he cablas at the low _ressurs it
which this building was tastad. There Ls evidently a relatively ima’l
mdmmmwi:wmw;msmin;.

Plre lines contaiaing liguid ‘rom the coatalment Tessel are Jea’sd
Wy msans of a &' Lrap on e outside of the contaimmect vessel. Intake
and szhaust ducts on the mis bulliing wmatilation syetes are squi;ced
with quick glosing valves vhich Zave —sorTeoe Liners for fas tighiness.
T™hese quitk closing valves are latarlocksd wita & suroly Zan and also with
a radiation sigmal soming ‘™om “ha slact moaitor. The 3tack wmoallor
consists of & gaseous Jetector asd alio a ‘articulata datector af the
soving filter .a.er tyye. “r. S'Comor said ‘nat Lhese “etectory are
2p stream of ‘he abeclute filter wnica is ia ‘he muilding ventilation
exhaast duct. e 3iso intends tastalling a GM tube down streaa ol this
final abeoiute filiar, lust before the sxhaust 7oes ip ‘he stack. it
was observed “mi i vind direction ‘adicator axd wssometar vers
insta led on the top 3¢ ‘he contaimment shell. ¥r, Charlss Sady, the
Jealth MMywicist, said that the read-cqt [rom ‘Dese lnstruments Al
20t A3 yet Deen hoo<ed iy Tut that Lt would g0 0 she Hsa_th ™hyvics
Cezice.

Jaalis hrsisa

¥r, Charlss Jady i3 the TGealth "hyvicist at ‘he m™actior. The Yatar-
town Arsemal a3 & Zealih “hysicist far ‘he rest of the Arsecal Ciemtl .

¥y, Dady '3 & graduate chextist, e vas smployed ‘Iree sars L3 an
anmalytical chewistry aboratory axd was at Tanderbiit "niveraity ocme
yoar as an AZC adiologieal Tellow, During this tine, Ne s-ant ihirwe
omtas at Oak Ridge 12 the Jealth Myywiss Ceartment. Ia addition, b
uw.’arsm:urmtor:.:n:mu‘.‘nIul'.dg-‘r'ehoolof
Zeactor Technology, And he was assigmed %o the Ureratloas group tor
four-weeks at the CAR. r, Dady said that a Or. Weeks i3 [Tesently
nm--klyloemaumum-nmn:bommaf
orerators of the OMRD, These men have Dewn attending these lactares
now for the jast ‘hree socths. Dady stated that ‘be resctor will hawve
mmum:mmmﬁusuzumormz.s.w
Sigml Corye. m—mmnhmrmum. The
badges will Se changed every four vesits anxd the degiroa
wvery two veeks, m—mnwmmm:uvmdu
mrummun—muuuumm:mAm;:n
Sargeoo-Ceneral, Do stated thatl ayone wvho would De working
mtorumernnmumwﬁ‘an.’un
In sdditicn, they are petting 5% self.reading dosimetars,
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basis of the origimal shisld sarvey, when the reactor first
rowar, film badges will be rlaced arcund the ailding., Sady
L the only sntrance into the comtaiwment shell for eronane
rast the fealth Physics Cffice and -ast a rece;tlonist at
loek, =0 that there 3hould be good control over cersomns
to the building, IZa is ;resemtly getting the data oa the gasecus
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and rarticulate monitoring inside the comtainment bullding, He stated
that he imtends Zinding out exactly vhat is the delay time of all *he
mdiation monitoring. The following Tealth Physics equi ment wva3 aoted
to be on handt

Eoxtabls Zcuiiment

8 survey mtars . Jusclsar-Chicago

3 neutroa Zurst detectors - Yuelear Cortomtion af America
%t ax 3low neutma detactor - Suolsar-Chicage

1 Therwo.mertron detector Zise

1 BF.]) counting systam sca er, _inear aaplifier, and detacior

1 Juno survey meters, 2 o § r/hr

2 Jordan msters, 2 - 12,000 =/ar

(T™hese last two meters are equirped vith 5’ sxtensiscas,)

Fee

Cther squiment inglades a slogzle chamel Zamms My StectIvmetar, A
Pioker tyre well counter, & icalar, ax an exdeswindow M counter and
two O rvorortiomal counters, -acdy stated that he has 4 one aillicwrie
CoulQ soures ‘or calibration ‘urvoses axd ‘hat e MAs 3ace ArTangwmants
for Yorrowing & 35 mllizuris Cowd) souree from AT for calilmations,
™he Arvsemal 1as w0 5 curie u-le Neulron 3ources, Jacy statad that
thess have Deen sax “eited,

The following ;rotactive squissnt vas ocbserved O e oa sand!
glovea, shos covers, owarshoes, 'wo ‘amos A5 W3k, . mask vild an
axygen cylinder, S rarticulats fllter masks, 2 comp.ete astic salta
with wad  leces, r, Jady stated ‘dat all stermators 2f the reactor
af ‘he mactor vill b sgui;ted with coveralls and ellow mdlation area
safaty thoes,

Oady stated tiat local CTivil Jefense re;mesemtative and alio the
ire Thief ard the Chisf f “olice of satertown hav) 7isited the 3ile
and have Deen Jiven a com; ate wour of the actor fasility., Je also
stated that there ls a loeal mdlolpical salety emeryeocy team ncer
the Chemical ¥arfare Officer of *he “adartown Arsesal “eactor, ALl
af the organizations have deen _istrioted L0 cogtact Loe MAStor ealld
Mysisist lmmediately in any smergency situation, Jrmaogements have
boen mde for the dlstesal of olild waste matarial ‘arough ‘arine Tlsposal
of 3oston, Ligquid vaste will oe 3tored in axy of three Doldeur tanxs
beafore discharps %0 the Y‘etrocelitan Sewerage “ystem axd vill De sampled
for gross Deta.gamma and alila before discharge.

< 3

i

T™he CVRO had engagel the Tara Corroration as thelr genmeral coatractor.
™e Tars Corjoration then subecomtrueted the reactar [art of ‘2o ccalract
to the Curtissdright Corrormation. The Maslo desizn of the meactor had
been & jokot venture of the 3endix Corvoraticn amn the 0RO [eorls at
Vatertown, Cartissdright *hen maoufactured the comtrol rod drives which
been designed by Dandix, The instruwntation was designed by Seadix
OMRO was furmished for the most ;art Uy leeds and Nerthrop,

and
As rart of the reactor comtract, it is the mesponsidility 48 the
Curtisedright Corporation %0 start-a;r ‘he reastor, ax! %o rerform a
seriss of low rowar tosts 4O ocbtain the waricus coealficiamis of the
reactor. It will alic evaluate the vorth of various axperimenta.
arrangements and of the beam tubes L3 either Mooded or none{locded cone
dition, The Curtiss diright start-up team consisted of “esr O, deilsen,
Project Mumger, ¥r, “illlam Zall, Startesr Superyicor, and Soward
Adartolt, Instrument Techniclan.




Mr, Reilsen i3 the -roject manager for Curtiss-Wright of ‘he
Watertown Arsenal reactor. Je has worxed for Turtiss.aright ‘rom
199" to the rresent ‘ime, specialliing in heat transler and thermo

and fluld dymamio asalywis and Zesigm of nuclear iystess,
Yrom 17% thru 1953, he vorxed for the “artin Company lo its muclear
rower division as a srstew wnalysis engineer and lor ACT Industries,
lno., the IRCO Nuclear Procucts Division, a3 a ;Tocess angineer. ¥r.
Seilsen is licensed %o ojerste the Curtiss<Aright (ool reactor at
Quebarma , “ennsylvania.

Mr, William 7all had been ‘he Cperations Sujerviser at the Curtisse
Wright reactor st Tehamma, “ennsylvania rom ast fall % the rresem
Lime .

¥p. Aderholt had heen an ‘nstrument ‘schnician on ‘he SurtissAright
reactor.

Soth ¥r. Zall and Y. Adernclt are licensed Lo operate the Curtiss-
Wright Quenanra Mactor. he Curtissarigat Civisioca at Labanna .8
now defuinct and he Curtiis-Aright taam at he “atartown Artenal
reactor reroris o An elsctronics division of CTurtiisedright at
Princeton, Yew Jervay,

*he licensee for ‘his reactor will Se the Crdnance Yaterials Raedearch
0ffice at ‘he ¥atertown Arseral, Yateriown, Yassachusetil, wd ‘le ‘arion
responsible far the actual creration of he reactor will e “r. John '
Commor. ¥r. O'Comnor's background inclides a ‘astar of Sclence Cagrwe
in Pysics at 3oston Jollege and Iraduation Irom ‘le Sax 2dze Seaocol of
RWwactor Technology in 1297, 3ince 1757, he nas worked at various Yaticnal
laboratoriss a3 A guest 7ciantist in the fleld of reactor -nyuicd. )
has also been a Fuest ;hysicist at ‘he Massachusetls lastitute of Tecanology.

¥r. Rlchard Stanton, vho will be he meactor sngineer lor CMRO, holds
s degree in Ingineering from 3tevens in 1752; he A3 shisf slectrician's
mte Lo the 7. 3. lavy, and 20lds a lst Ingineer's Cremating License in
"he Merchant Yarice., ‘e Sas held englneering ;ositicns wiih lombustion
Ingineering and with Stons and Yebster. s nas al30 sarmed ‘he ‘egree of
Master of “hysics ‘from Zoston College. e tad Dean assoclated vith the
OMRO reactor since July, 1759,

™e Curtiss-dright team nad completad & saries of stari-a tesis,
which *hey reforted .a start-up test rejort fl. Tests tave been zade %0
aheax sticking or delay due %o frictlca of regulating and sontrol rod
sovemsnts. These rocd3 have been wiihxdrawm and lnserted Lnto ‘e reactor,
both with and without coolant ‘low, a minisum of 100 consecutive Lizes
without failure or any indication of mal.functioning. in addition, drop
time of the three safaty rods had Seen detarmined. The Iroo tlme ia all
sases was stated Lo De .eds than .6 seconds, In addition, the “ission
chasber was vithdrawn and inserted Lato the rsactor a mininum of 10 iilmes
0 demonstrate rrojer operition both with and willout fall cooiant {low
of 70 gallons/minute., The level safety ampilfiers and e Log-in
chamne)l wers both cheaksd by artificial signals.

Whan the Lasrector first arrived, the reactor vas loaded wiil dumy
fosl elements, The Cartiss-aright team demonstrated the dally check-out
procecure of the instrumentation and alse ‘emonstrated the actual sreraiion
of e cootrol rods and & seramming of these rods, In ;reamaticn for
e Tuolear start-up, the team then dischar sd the dowxy fael elements
from the reactor. This was dons by & man domning axin diving ecul;ment
and mamually removing the ‘umxy el elements from the gTid plate. Mr. O°
Conmor sald Srat skin 4ivisg had been used by the Curtiss-éright teaa tar
the last moath of sheckeout and test of 'he rod drives. S*'Cai "+ also
sald that it was the intaotlon of the Curtiss.vright ‘ean %0 L D@
reactor ¥iih the “ial elemants Wy the same ‘echnique. The instector ihen
stated that Lf such & method vers o be ewmzloyed, ermission muet first
be obtalzed “rem the Hazards Tvaluation 3ranen of the Division of Licensing
and Regulation, A telephoos call was shen placed to ¥r, 54 Case axd alse
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to Clifford Beck of the Zasards Evaluaticn Branch. Mr, Yeilsen spois

at sows length with Clifford Seck and reported that Seck sgreed thal the
four ;artial fuel elements which are in ihe control rod positions could
be lomded imto the reactor by skin diving equifmeat. Thls declsiocn was
reached at the end of the first working cay of the inspection, and 4t
was reported that ¥r, Seck would give a decision onwbetder or not 2
allow skin diving Zor the rest of the loading and ‘e low jower tesls
oa the “allowing 4ay. ¥r. O'Comnor, Dr. Cochran, and the insjector wvere
af the opinion that the skin diving ‘echnijus vas not the best me thod
%o employ %o load this reactor and comtinued the Zlscussion wvith the
Cartiss-dright team Zor tome time, Iy 'ha merning of ‘e seccad Zay,

1% was agreed that no sxin diving would bDe used Iuring e initial
start-ap. A 2all vas “hen ;laced Uy the .asEctor o oe Mvising of
Licensing and Zegulation to recommend 'le l3suance af an oreratisg License
for this fagility. The issuance of the license wvas conilrmed over lle
telerhone with ‘Ne incerstanding that there would S8 %0 skia diving
without ;rior writtlan ;eraission of the ‘ommission.

Since “he srerating _lcense Lncoryorates ‘e [ostession and ise aof
‘he soeciil nuclsar mterial, ‘he el slements could not be anladed
at the facility before the lloense was lssued. Vhen the flret atlamyt
vas mde o Load a Zusl slsment Lnto “he reactor By means of e oh-
ventiomal long handling ‘ool, it was discoverwd Lhat e Ll elemmnt
41d Hind in %he hole Ln the zrid -late. A Zeclsion vas mde o lower
the vatar ia the ool 30 that the slsarance of he “uel elsment 20se
sisce i the grid plate could be sxamined at close hand. The iate s
installed L the aamular well around the ool and the ool itsell
Arained down %3 the tor of :he el slements, A member of lhe Curtisse
Wright teas ‘hen sxamined 'Ds clsarance of 'le Tiel e.ement Ln “he grid
clate by Seing lowered into the ool area on a 3eosun's shalr slang from
the overnsad srane. 1L was then ‘ecided that all fual elsments should
Nave the nose places turmed iown Ly aporoximtely 210° on the diameter.

The Curtiss-dright teasm wsked ‘or ;ermission %o Load iie four jartial
sontrml md alsments and the Zirvt eiznt alements manually while “he

cool level vas dowm. The rsascn for tais vas because of ‘he difficully

in lastallling these slements Sy ‘he long handling ool Ifrom the reacgtor
w0p. ¥r. 0'Comnor, Dr. Cochran, and be inspector agreed At ‘hls

would Se a safe -Tocedure %o load this firet lsading Sy a man Delng

lowered 20 'he Josua's chalr, THe ;ool vas ‘ten refillad wilh deminersilied
water aod the mest of the Loading %0 sritizality vas made in he conventional
-mr&ylud‘.mm.‘alomuu'.‘.-wmaftlmgumnu
to0l., Count mates vere talen Setresn elsment _cadings and ‘le Loverse
maltizlication rlotted against 'he musber o Ml elaments,

A muosber of faulls ia good operating ;rocecure Ty the Turtlss-¥right
team wars notad during the ajproach o criticaliiyt

1. The plot af ‘overse muitiplication versus the number of he
Al elements ;redicted that ihe critical mass would be ajrroximataly 3
fael elamenia, Aftar the addition of the 28th fuel element, a scalsr
attached %o a .Y countsr in the horisontal beam tube commenced o
mifmction. The Curtiss-sright team did not deem this rarticular male
funciion %0 b worthy of rejair La spite of e Zact that thls chasnel
had been giving very good and reliable information during the acprosch.

2. Tt vas not antil they were reminded Dy 'De lnspecior thal the
Mw&zwwummL‘anWPm.hm
was added.

1, Coumts were taken with the rods fully withdrwwn and also with the
rods halfvay in, Gowever, at 5o time was a-sount taken with ‘he rods

fally in, so that a prelimisary evaluation could be gotien of the worta
af Whe rods before criticality was actually reached.

8, As the 29%h fuel slewsnt was added %o the reactor, il lecame. -
evident from the examimation of the a;rroach curves ‘lat & re-armuagement
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of some of the fuel elements and the source might bring about a critical
configuration., The decision was made to move the source., Ia order %o
do this, the Curtiss.eright team did not think it necessary %o remove
more than 1 fuel element vhen the source wvas moved, It was only after
a length discussion by Mr, 0'Conror and the inspector that the Curtiss-
Wright team agreed to remove a %otal of 4 fuel elsments in order o

get some new jolints on a nev aporoech grajh.

The argument of the Curtiss iiright team was that the auxillary
channels of information were 2iaply indications during the a;vorecach
and that the finmal proof of criticality would de gotten from the single
log count rate recorder on the control beard.

The reactor filnally went critical with the new configuration.

In view of the evident lack of imowledge con the mart of the Curtiss.
Wright teanm on good reactor orermating :rocedure, the ins;ector recommencded
to Col., Durn, the Zxecutive Cfficer of the Watertown Arcenal afler the
reactor, after the lnspection, that no mactor operaticon should oe
permitted unless Mr, C'Commor is in attendance and that Lf, at any tine,
there is a differmnce of orinion, 'r, 0'Cormor must have the final werd,

The inspector also made a number of suggestions %o ¥, 0'Connor.
) l. OMRO should examine very closely the drawings of the control
rod drive for any umsual arts vhich may be incorrorated therein,
Since this drive ls of Curtiss-dright manufacture and Bendix design,
SPare carts may be hard %o come by in the futuwe, and any rerlacement

rarts should be ordered now,

2. The Nuclear instrumentation, with the excertion of the temporary
scalar, seemed L0 orerate r™asonably well during the initisl start-up.
However, i wva: cbserved that there was rooa for such ‘arrovement la the
layout of wiring in the back of the control board as far as shielding of
cables from ion chambers i3 concerned.

Te It vas finally reccmmended %o Mr, 0'Connor that he insist uron
having an u;-to-date wiring dlagram of ady and all of the latest changes
bafore the Curtiss<Wright team is allowed to declare their contract
fulfilled.
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v/ Docket Nos. 40-2253 /
70-263 v Jall 48 7

Department of the Army
Army Materials and Mechanics
Research Center
ATTN: Dr. E. S. Wright
Director
Watertown, Massachusetts 02172

Gentlemen:
Subject: Inspecticn 78-02

This refers %0 your lTetter dated Decemper 20, 1378, in response to 2ur
letter dated 'lovember 24, 13783.

Thank you for informing us of the corrective and preventive actions
jocumentad in your letter. These actions will be examined during a
subsequent inspection of your licensed program.

Your cooperation with us is appreciated.

Sincerely,

e B a2V

sl iAo’ © / oy L el
Robert 0. McClintéck, Chief
Materials Radiological Protection
Section

bee:

I Mail & Files (For Appropriate Jistribution)
Central Filas
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Nuclear Safety Information Center (NSIC)

REG:I Reading Room

Commonwealth of Massachusetts (2)
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DEPARTMENT OF THE ARMY
ARMY MATERIALS AND MECHANICS RESEARCH CENTER

WATERTOWN, MASSACHUSETTS 02172

SUBJECT: NRC Inspection 78-02

Mr. Robert 0, McClintock, Chief,
Materials Radiological Protection Section
U.S. Nuclear Regulatory Commission

Region I

63 Park Avenue

Ring of Prussia, PA 19406

Dear Mr. McClintock:

The following information is furnished in response to your letter dataed
24 November 1978, Docket Nos, 40-2253 and 70-263:

) 8 Opcra:ions involving depleted uranium which require exhaust
stack air sampling to ensure compliance with 10 CFR 20,106 are:

a. Uranium Incinerator, 31dg. 43
b. Uranium Melt Facility, 31dg. 43
¢. Uranium Machine Shop, 31dg. 312

2. The following action has beenm or will be taken to correct the
infraction:

a. Corrective steps which have been taken and the resul:s
achieved:

(1) All monitoring of the uranium incineration process was
is compliance with 10 CFR 20.106 at the tine of inspection. Isokinetic
stack alr samples are taken at least monthly during those months when
uranium machine turnings are incinerated.

(2) 1Isokinetic stack air sampling of the uranium machine
shop effluent will be increased to at least monthly.

o
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(3) TIsokinetic stack air sampling is conducted im accordance
with the procedures specified in Supplement I (Item 9), para 3.c(3)(e)
and 3.¢(3)(d) of the Army Materials and Mechanics Research Center
Application for Renewal of Source Material License SUB-228, dated
11 May 1973,

b. Corrective steps which will be taken to avoid further
items of non-compliance:

(1) Action is currently being taken o modify the exhaust
stack to the uranium melt facility to facilitate isokinetic stachk
air sampling. As our uranium melt program is sporadic, stack air
sampling will be conducted at least monthly during crucible cleaning
cperations where uranium particulate relaase is greatest.

(2) Additional isokinmetic sampling probes are in process of
fabrication to facilitate air sampling.

(3) The feasibility of using comtinuous stack air zonicors
will also be investigated.

¢c. Date when full compliance will be achieved. Tull
compliance with 10 CFR 20.106 will be achieved by 28 Februarvy 1979.

Sincerely,

1.

E. S. WRIGHT
Director




UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION |
631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 13406

Docket Nos. 40-225%/, NOV 2 4 1978
70-263

Department of the Army
Army Materials and Mechanics
Researcn Centar
ATTN: Or. E. S. Wright
Director
Natertown, Massachusetts 02172

Gentlemen:
Subject: Inspection 78-32

This refers to the inspection conducted by Mr. P. Jerman of this office
on November 3, 1978, of activities authorized by 'RC License Nos. SUB-
238 and SNM-244 and to the discussions of our findings held by Mr,
Jerman with yourself and other members of your staff at the conclusion
of the inspection.

The inspection was an examination of activities conducted under your
licenses as they relate to radiation safety and to compiiance with the
Commission's rules and regulations and the conditicns of yeur licenses.
The inspecticn consisted of selective examinaticns of procedures and
regresentative records, interviews with personnel, measurements mace Dy
the inspector, and cbservaticns by the inspector.

In addition, our inspectar tock wipe samples of flacrs in your uranium
facility. These samples were analyzed ir our Regicnal Office Laboratory.
The Sasic purpose of these indepencdent measurements was to verify your
capability for identifying and evaiuating radicactive contaminants in
your facility. The results of our anmalysis indicata cemepliance wit!

your license conditions and were in agreement with your analysis.

Based on the results of this inspecticn, it appears that one of your
activities was not conducted in full compliance with NRC requirements,
as set forth in the Notice of Violation, enclosed herewith as Apcendix
A. This item of noncompliance has been categorized intc the levals as
described in our correspondence to you dated December 31, 1974, This
notice is sent to you pursuant to the provisions of Section 2,201 cf the




Department of the Army 2
ke 24113

NRC's "Rules of Practice,” Part 2, Title 10, Ccde of Federal Regulavicns.
Section 2.201 requires you to submit to this office, within twen?,6 .20)
days of your receipt of this notice, a written statement or explanat‘on

in reply including: (1) corrective staps which have been taken by you

and the results achieved; (2) corrective steps which will be taken to

avoid further items of nonccmpliance; and (3) the date when full compliance
will be achieved.

In accordance with Section 2.790 of the NRC's "Rules of °'ac ice," Part
2, Title 10, Code of Federal 2egu1a°*ons. a copy of this letter and your
rﬂalj will be placed in the Pubiic Document Rocm.

Should you have any guestions concerning this inspection, we will be
pleased to discuss them with you.

Sincerely,

/52

Robert 0. McClintock, Chief
Materials Radfolegical Protection
Section

znclosure: Appendix A, Netice of Violatien

bee w/ancl:

12 Mail & Files (Tor Ancrooriata Oistribution)
: ‘ . (
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APPENDIX A

NOTICE OF VIOLATION

Department of the Army Docket No. 40-2253
Army Materials and Mechanics Research
Center

Watertown, Massachusetts 02172
License No. SUB-238

Based on the results of an NRC inspection conducted on ‘lovember 3, 1278,
it appears that one of your activities was not conducted in fuil compliance
with NRC regulations as indicated belcw:

10 CFR 20.201(5) requires you %2 make such surveys as may be necassary
for you to ccmn’/ with all sections of Part 20.

Contrary to this requirement, as of November 3, 1373, you failed %o
make such surveys as were necassary L0 assure compliance with 1“
CFR 20.106, "Concentrations in effluents %0 unrestricted areas,” a
regulation thit limits the average searly concentration of uranium-
228 in air discharged to unrestricted areas. We no*e that you did
make surveys wnich.were intanded to meet this requirement, but the
frequency of these surveys wa: insufficient to assure compliancs
during all operations.

This is an infraction.
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