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L. Kornklith, Jr., Asaistant Director April 28, 1965
for Reactors, Div. of Cocmpliarce, HQ
J. R. Sears, Reactor Inspector
TERU: J. P. O'Reilly, leactor Inspector

(Supervisory), Regicn I, Div. of Compliance
INSPECTICH CF U, S. ARMY MATERIALS RESIARCH AGENCY
(WATERTCWN ARSINAL)

Transmitted hercwith is the report oa the “atertown Arsenal
reactor. on our last visit we nad commented upen the al-
sence oZ neutren multiplication indicaticn during a critical
asercach. You will note in the rspcert that tiis situation

nas been imsroved by a reshufiling of some beryllium reilector

alsments.

The meeting with the 3alsguards Committee was intaresting.
They asreared %o e cultae resgsensive tTo T Sommmenta. Tae
criticism, that they zave not teen doing Iollowups on tasil
recocmendations, I =aiax can be nade at many facilizies.
The Carmittee advisaes - thaey Ao net audit or inspect. It

appears to De our job to ecducate thenm.
My general imwressicn of %his whele cperation is that it

truly oresents neglijible risk of hazards to tae nealth and
safety of the ublic.

ce: 8. #, 3xrier w/zzt.
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U. 5, ATOMIC ENIRGY COMMISSICH
RIGICH I
DIVISION COF COMPLIALCE

CO REZIPORT il0. 47/65=1

Tizle: U, S. ARMY MATIRIALS RISZARCH AGINCY = WATIRTCWN ARSEMAL
LICZN3ZE NC, R=65
Date of Viais: April 1, 19635

3y : John R, Sears, Reactor Inspector

SU:LARY

A visit was nade =o the Jaterzcown Arsenal Reacter. A change
in beryllium raeilecter cecmerry has rasultced in a bectar in-
icaticn of approaching criticality during startud. A neax

mishap with a suppliad air tank during an emexgency 4xil
dictates the need Zor mer2 »ractice in deonning this equip-
ment. A satisfactory centaiament leaX rats teat was made.
A leak of pcol water thrcugh a make=u» line rasul:ad in the
release of approximately 203 uc tS a restricted azea. Aa
exit intervisw was held witih members oI the 3alsguards
Committee. sealsh “hysics racords were reviswed. .o itens
oZ ncncempliance were cbsexved during the visic.

I. Scoze Oof Visit

A visit was made to the JTatsrtown Arsenal reactor of the
U. 3. Az Materials Research Agency at atertown, Jlassachu-
set=3, on Azsil 1, 1983, bv Jchn 1. 3ears, Rencilsr Ing9istiln,
Region I, Divisicn of Cemplicuice. The visit included a tcus

(esncinuesg;
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Scope of Visit (continued)

of the facility, review of cperating and health physics records,
discussions with members of the operating staff, and a meeting
with the Reactor 3afeguards Committee. 2Jersons cecntacted duxr=-
ing the visit included the following:

Mr. John Q'Connor, Chief, Peactor Operations Jivisicn
Mr. Charles Dady, Health Physicist

Mr. Lao “olay, HZealth Fhysicist

Mr. Paul O'Cenncr, Reactor Supervisor in Training

Mr. Josech Vella, Reactoxr Cperator

“r. Richazd Stanton, Reacter Ingineer

Or. Hemer >riest, Chairman, Reactor Safeguards Ccommittee
or. Cavid Chirqman, Rz2actes 3aiaguards Committee

Mr., John Antal, R2actor Safeguards Cormittes

Mr. Xen Tauer, Reacsor 3afeguards Jommilttee

IX. R2sult3 o i3t

A. Touz of Pacilitv

e ———————————————————————

Wt

iy

The inspector rad =he antire facility in company
with (z. J. C'Caancr. sar2 are Lwo more spectrometers

set up at the r=2actor 3iace the tine of tha last visist.

The slans tube facility r irradiating electrcnic com=
ponents, spenscred Ty the AVCO Cerperation, has Deen re-
moved.

W

)

121 !.".

=

In ancther experiment, samples are {mmexsed in a
well of liguid nistrcogen in the shield. The nitzcgen is
{in a radiation £ield and the 3afegquards Committee had
originally stated that there may be a hazazd cue 0o noxious
gas formed thare. tlermally, this zas i3 ventad to the stack.
In case of ceatainment icolatisn, =he 3tacl: exhaust i3 closed
£z, and thera the D0s3ibility exists that the gzs would

9 2

bacl: up inzo the reactor Ioca. The Cormittze had lalt it
uD to the cperating seafZ to devise a means oI getting zid

(centinued)



Results of Visit (continued)

of the 3as in such a situation. The operating staff had
installed a relief on the system which discharged into

a plastic hag. At the time cof the last Ccmpllance visit,
the inspector3 nhad questicned the integrity of the astic
Bag. Cn the current visis, it was cbservad that . Dag
has been removed. Mxr. J. O'Conncr stated that tne Sale-
guards Committee had decided that the amcunt oI noxicus

gas formed weuld be so small that there i3 no need Iox this
protecticn,

The inspector obsarved an aluminum tube bundle
which had 2e2n remcved Zrom the heat exchanger. Thexe
were many holes ia the tubes. ![x. J. Q'Cennor stated
that a new all aluminum mundle has been installed. =
said that there are already a few leriia in the new
axchanger. He is proposing the installaticn of a stalin-
1238 3teel heat exchanger., 2ieces ol the diachaxged
sundle have Deen sent to the laterials Laboratery at o
Arsenal Zor study. Their analysis was statad to e quice
3imple in +hat aluminum will correde in contact Wil tae
water tha% i3 available Zor cocling con tha seccndaxy sice.
The inapector ckserved that thare i3 a radiatica dstactics
cn tha discharge of tha sacondary side. Furthermore,
reutine sasslea of this water are takea £or analysis and
as a double checii on the detector.

Mr. J. O'Conner said that there has been no diZ-
£iculty with control rod drives sinces the time of ™
last inssaction visit.

—

(continced,
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Results of Visit (continued)

The inspector reviewed the preventive maintenance
records. The Arsenal has a ccmprehensive systemr ©f Reeping
records and scheduling tests, inspectiocns and recalibraticns.
There are racozds of te inspecticn of the new 3talinless
3teel —ontzol rods aiiter each 30 Mwd of operatica, waich
13 a license ccaditicn. The recerds also include rod
drop time mesasurements. These were noted t£0 De witirin
design speciiicaticns.,

The inzpector read the ccnsole loghook from the
time of the las% inspection wisit., ¢ unusual occusrences
ware observad ia this logbock. The inspector also re~
viewed the 3Supexrvisor's .‘anual which i3 Kept in the con-

zol rcom. IS was ozserved that the ccnscle operater
has no curves c¢i xencn muildup andé decay. The c¢nly z2d
calibraticn curves available %0 tie operatcsr are thase
waich wera taen curing the initial checkeout ¢ this
machine.

The inspector exanined the chart from the count
rate reccrder for the startu® on the nmeraing of the visiet.
This indicatas that at shutdcown the count rate was ap=
proximataly 75 cocunts per minute and at critical o
count rats was approximately 7,300, an increase 9Z a
factor o ascut 100. The increase was gradual, and
commenced socn after the start of rod withdrawal,

Mr. J. O'Connor stated that this was the rasult of
shuffling of scme deryllium reilector elements so that
the ,%aziup ~cunter seesf nore ¢f the reflector-scuzce
through the core.

(continuca)
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Results of Visit (continued)

B. Zmergency Drill

The inspector reviewed racords oI emergency daxl lls.

Three ézills had been held during the zast year. <Cne drxil
was held in the past meomth. .., J. O'Cennor stated that
he had ccnsidexsd the las: érill 40 e unsatisiactory.

He had shut down the react Zor cne whole day oI tzalining
in drill procecurzes, and in a general hcuseseeaing e of
cleanun. The prcblem in tle amexgancy drill was in denning
susplied air masiks, These masxks have a tank in which the
air »ressure is apsroximacaly 2,000 2sig. The tank 13
equiu-ed with a valve and a Pressure gauge. Mx. J. C'Cenner
3aid =hat when cne operater sut on tais eguirment, the tank
came very close to Zalling on the floer uzside down., The
consegquences cculd have besn that tnle 3ten mignt have shapped

£2, wWith 2,000 psig henind it, it might have MQC~MC a =zo-
j2ctila which csuld 2iszca 2 =an's sody. !, J. O'Conner
said tlat, waen he had asked the cperators belors the drill
whether or ast they wera Zaaillar with che denning o2 this
equizm:ang, they all replisd very emphat ically that they
wera, Lowever, ta2 drill indicataed that there waa a very
real need £oz much more 2r3ctica.

lealih Zhvysicss

.
0‘-

The inssector reviswed with !, Chaxles D2
health zhavsics records. Thore have Deen no perscs
ewposu:es over the limits of 10 CFR 20 since the tixe
of the last visit., The highest accumulatad expesure over
a period of a year 4s adout 1 rem. A maj i £

0
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this exposure was due to woIli during a snutd

Leam =ube extaonsion was caanced. The procedure amploved
was, Zirs%, %o unleoad %the core and zut the dliacuzzged
2gel inso tihe water filled annulus Thzn the =¢0l was
dzained and the woriling area Mon_-ared. A man descancded
into the =col t2 change thz2 uba manually. =, Dady saia

'0
3
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Results of vVisit (continued)

That this operation was always coverad by health physics,
and the job was brcoken up 30 that no cne man got t
whole expesurs.

The records of gasecus effluents were ravizwea.
e maximum concentraticn released since the time of tie
last visit was 3.5 x 10"° uc/al. !ix. Dady said that this
was practically all -gcn. The maxizum pernissible con-
centzaticn L3 3.4 x 10™ uc/al because of the dilutica
factor through the 175 foct stack.

Records of liculid effluents released to the
Metropolitan Distzict Sewer indicate that, ia tha past
vear, 793,000 gallcna of lijuid were raleased., Tha con-
centraticn of activity was always below the linis
CFR 20. The lazge amcunt of lisuid relesased ccmes
pally fzeom diluticon following ragenexation oI the

.
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change column., Azproximately 200 gallens oF wash

are released to th2 <C,000 gallen rzatention tank. e

Arsenal dilutes the wash watar Ly £illihg up tiie retentica
nk wisth SZrzesh well water. The recezd3 3uow taat Ll

healsh zhysicist always taiie a representativa 3amdle

of the retanticn tank contanta befsre ralaase into

ce gsever. Cafore sampling, thae retenticn tani 13 e~

cizculated via a pump. 2ump suction is at e Scticm

of the tank and tle disc";:ge is at the to3. Tha2 in-

spector Questicned Mx. Foley and !Ixr, Dady on now taey

are assured that licuid does not lzax £rom tile conerete
retention tanik. This subject has been discussed cn 2zxe~-

viocus iaspection wvisiss with !ir, Dady and [I», Foley. Th2

insvector pollt AUt taas scmetimes segcsnexaticn is done

on tas.sous to :welve shlift, and a czick might devele?
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Results of Visit (continued)

during the night beifore the day shift weuld have an Cp-
portunity €O dilu:e the tank. r. Dady stated that thelx
present -zocedura i3 o examine visually the level oI txe
l-quid in the zetention tank ence-a-shilt by ccunting the
angs on *Ha acce3as ladder arcve the level of the ligquid.

He agreed that it would be srudent £or the Arsenal to con-
sider the installaticn of a Setter system of mnonlitczing
snis level., He stated that, in preparation Zor 2
speraticn, ne i3 slanning con an autcnmatic liquid level
detecter.

t

: it
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D. Containment Leal

A 211

The iaspector zeviewed a regport It the opeza~-
tions gzcup t£o the Reacter 3afecguards Committee C a
containment lzakx zasze test waich was held on sazc aa -
7, 1965, iith the inner alzlock deer closed and ocuter
copen, the achleved l2ax rate at 2 3343 was 0.17! of e
ruilding volume per day. Wikl **e *uter dcecr closed
and the inner ozen, %h2 laaltage was l.43% zer dayv.
™e differenca was duz tothe .piaching oI a éoer gas-
tot, which wa3 subdsequently repalired.

Z. Unuasual Occurrence

The inspector reviswed a repert frcm X, Je
C'Connor, tarcugh the Chief of the Nucleax Raeseazxce
Laboratsry, ©o the llembers oI the Reactcer Safsguards
Cormittee, on a relezse which occurred during the ccon-
tainment leak zate Lrst mentioned i paragrash =3.2.
™e Sollcowing informaticn was gatherad fz&n & Teview
of =hiz rapPcrt and subsecuent digscussion with x. Je

o'Canncz.

(consinued)



-8-

Results of Visit (continued)

on March 3, 1363, make-up watar was added routinely
to the peol. This make-up water was acdded through the
demineralizer in muilding 37, adjacent to the reacte suild-
ing. ‘hen the nake~up was cenplated, the demine:aliz T was
secured Sut the mate-up line was not valved oiIf in tle ccol-
ant roem in zhe rzactor kuilding, as i3 the uo'mal sTocecuse.
The inspector inquired ©f MX. J. C'Cennor whether there i3
a written »rscedure £or this cperaticn. (X, J. S'Conneox
said that the procedure specifizd which valves cn the
demineralizer should se czenad or closad, tul the maxke-
up valve in the ccolant roea was not menticned in tha
szscadure. The containment shnsll was securad, and 2T
surized for =ae annual leak rate test on lazch 4, i3
suring the tast, A leax was discorezed in the make=ud
line at tie Zlas ge jciu.. i-mecdlately outside of the con-
sainment 3aell, in the =iping accass piz, 3cuth of the
west airlceic. At thas tima, it was neot kaown that Lo
valve in tha make=u» line was net 3hut i, .=. J.
O'cennor shatad that they assumed that the l2ac was
3imaly demineralized waser Iz th2 ealevated zire3 4in
puilding 37. There was no way oI 3torzRing this laax
during thae containment test Irem cutside the coatalnu~-
ment shell, since the £langjz joiat whe.e the laaxk eecuzred
was bewcen =he shell and the shus-~o0Ifi valve and cascs
valve. The water was lea:iing into tha »it, the Loticm of
which 13 aporoximately sin feet below graund lavel. o
tests £ar activity of this water were macde sinc2, as men-
sioned befora, it was assumsd =iat the watar was clean
deminaralized water. The incvector ckservad that T4l
oit 43 ccovezad with th stezl grating and an insulsted

cover e, J. O'Connor said that he csasiders this O Be
sart of the restrictes are2 of £ha reashis: Secause thc

ating amd cover 2rovrids ccatrol over the ni: and all
werl: 4n che »it recuirss a radiaticn worlt permil.

-ie n ¥
(-Anwﬂ.t—b-)
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Regults of Visit (continued)

After the leak rate test was ccmpleted, access

was made

to the ccntainment building.

Curing a procecural

checkcut pricxr to startup of the reactor, it was disccvered

that the
closed.

watar had been leaking frem the Zlange and analyaes
radicactivity were nade.

-
-

maie~-up valve in the ccolant nhad not =een
It was immediately apzarent that radicactive

=~
peg)

The report to the Safeguaxzds

Cormittee 3tates that althcugh it 13 net 20ssible to az-

zive at exact figures
an estinate was mada.
sower was 1.77 x 10—

of the activity whic:
The activity cZ the 2o¢l water at
uc/ml on Maxch 3, 1385, that i3,

Prior to tiie release. The leal rate was estinated to De
320 milliliters ser minute, although it may have een
3lightly higher when tihe 3nell was pressuzized. The_
activity at 7:30 am cn Maxch 3, 1363, wa3 3.7% x 10°%
ue/al just P=zior to startup. The follcwing tabla i3
she Ar3anal's astimata of the relaase:
Activicy
Tine volune cecacentzahicn
March 3, 1365 o
2:00 pma to 11:00 zm 171 liters 1.77 = 190 ue/al
March 3, 1263
11:00 =m to
March 38, 1263 >
9:00 am 1575 lizers 9.3 x 10°° ue/mi
Mareh 3, 1935 [
9:00 anm ¢2 4:00 =m 135 lisers 1.77 x 107" uwe/al

(eontinuel)

was released,

Total

- 4
ACEL ue ke
| e e e Mt

30.3 ue
134 ue
24 G



Results of Visit (centinued)

The total activity released was estimated to be 209 uc.
The transit time Zrcm the pool to the lsax is 145 minutes;
theresore, short-lives activities wcould have dled cut.
The activity ls2aking was stated to be primarily sodlium=2a.
A sample of rain water in the R4it was collected cn farch
3, 1965, and the activity was 3 x 10°° ue/ml. ix. J.
0'Connor stated that in his opinicn, this release was 9
a restricted area and censequently dces not requie 3
repert £o the ASC under 10 CIR 20. He said that scme
members of the 3afeguards Cormittee felt that it shculd
be reported. He alsc stated that the corrective acticns
taken wera, first, to remair tha leak and, secomdly, a2
versally instructad the operatcr to De mre that valves
in the mate-up line inside the containment shell are
always closed when not in use. Ze also requested Arsenal
plant angineexs %o relocate the check valve to a ze3ition
on tha in3ile of she containment shell. The 1aspectcor
auggestaed to !lx. 0'Connor that it might be »rudent to
write a wristen nrocedura to the operators con the ccorzzct
valving during this coperatica. !T. J. 'Senner agraed
that this would e <cne.

§ -
P. ZSuit Intervisw

The inszector n2ld an exitc interview with 2
following perscanel of the Reactor Safequards Coermittee:
Messrs. Dady, O'Conncr, Tausr, Priest,and Thipman, Th
Committee had regquestad that the inspecter brief them on
the results of his visis, They also inaquired as s nis
position cn whether or not the release of activity menticned
in the pravious section of this zep3zt wa3d 2 gepcrtakle in-
cident or not. The insnectcr peinted out that sinc2 acgoess
to the oit requires a radiaticn worl: permit and since the



Results of Visit (continued)

probability of unauthorized serscanel getting down 1iRto
the pit i3 extremely ramote, the inspectox's positicn i3
shat this release was to a restricted area, and a written
zeport i3 nct requized.

The inapectar discussed with the Committee “he mannes
in which follcw-up action 4s tagen 2n its reccrmencations.
For example, %he Committze had suggested at cone tize &0
some means se 2stablizhed of containing pessilly noticua 3a3
fzem the liguid niszcgen coelad exzerizent, Svidantly, tia
Committee 224 not followed up to 3ee wnat xiad of Cevice was
{natalled. Oor. Priasc stated that they may have teen remiss
and =hat he would see that the Committce does a shysical
inszecticn on how thalir racommendaticons aze cazzisd cus.

A 3eceond itom the inaspecsor discussed with tae
Cammitece w23 %he Zact that Lhe reacior cparaser has ae
neans avallabla at ithe censela Sor pradicting oxitzicallisy.
“Ja has 1o xenca curves, =43 rod calilraticn curves ars
2ram =ha inisial check=-cut suna, M2 operators a
informed the inanector i thav &2 nake a "sSeat oL a2

A X 4 nenld occur en ta

e~
pant3® estinase ¢f whare <l ' 4
Dasis cf grevicus experizsnce, These
based on any :ind of addéicion or sul
reactivity eifacts of zoiscns. The Chalirman cf the
Safequards Committee stated that they weuld 1lee
thia further in thatc the ready availadbility of (]
formation misht prove £o be ¢ value in enabling tae
operatcr to evaluate o U9 check proper periurmanc
reactor.

The inspectcr also discussed with the Ccrmittze
&x2 sublect of recipnrocal audits By other reactdr PeIscli..
who aze under Army surveillsnce, AR axtensicn o tals weula

! § wmye A )
eanNtilucs)
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Results of Visit (continued)

-

be for agreements £0 ke made for raciprocal audits with
such places as <assachusetts Institute of Technology.,

rhode Island AZC, Lowell Techneolog‘cal Institute, and other
reactora in the lew Zngland azea. Dr. Priest statad that
thi3 also weould Sear locking iazo.

?inally, the ingpectcr discussed with tle Commiitee
ending plan Zor the rsorganizatien of the Azsenal reactor
2 in which the pesiticn of Health Fhysicist werld e
9 sesizicon., Tha inagector stated that this pcsaiticn
astears to 2e much too reswensiblas Lo e manned by an in-
experioncad man in that one cannoct hire competent pecpla
far such 2n impertant job at 3uch a low rata. It was
noted =hat tha present Health Physicist cdces not intend
taying at such a salaxy. The member3 of the 3aleguards
Committee incicated %0 :he iagpector that they Zels th
segizicn of Zealsth Shysicist shculd not be de-enpnasized.

-

-
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making a seneman, three d27 iasrpectlion oI tads facillisy
-
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