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Joha R, 3ears, Reactor Specialist

Region I, Division of Compliance

WATERTOWN ARSEIAL REACTCR

A visis vas zacde zo the {ozartown Arsenal Reacter. A
aew moaitor az the pile =up has Deen installed. Contzol
rod dimensicns have been checxed once since e first
rod did swell, with no further indicatioca cf swelling.
A satisfactory containment tes:t has been zade. A pre-

ventive maintenasce $rogram has beec instituted. The
foundaticn for the 3tack has been ccmpleted.
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I. Scope of Visit

A visit was sade %o the Watertown Arsenal Reactor at Water-
town, Massachusects ca 3eptember 18, 1962 by Joha R. Sears,
Reactor Specialist, Raegicn I, Divisica of Compliance. The visit
included @ tour of the facility, the exanination of logbooks
acd health shysics reccrds, asd discussicos with menbers cf the
operating staff,

Perscas contacted during the visit included the following:

sr. Joaa Q'Coancr, Dirsctor of the Reactor
#x. Charles Dady, Zealth “hysicist
¥r. Richard 3tanton, Reactor Sogloeex

The iaspector tcured the facility ia the company cf 4r.
John O'Coanor, the Directer of the Reactor. Mz. O'Conncr stated
that the schedule of operat.cn af the reactor at tha preseat
tine 8 for the reactor o rua saly during the regular daytine
watch, 5 davs a weeax. e stated that the usual ranoing tize 1s
for approximataly 6 heurs,

It wes observed by the inspector that there are cw a
mumber of sSpectrometers jetup at the reactor and alsc a facilivy
shielied with ccacrete dlocks for neutron radiography. O'Ceonnorx
stated that the flux level Lo the neutron radiograghy facillity
at the sample was approxizately L0° neutrons/sq. centizetar serc
seccond, and =hat they had checkad for radio-argoa and this Zacility
presentad no particular problem in argon jeneratica.

Mr. O'Connor stated that thelir use 5>f the oeumatic
tube faclility has iacrease recently. He showed the ilaspectior
the kind of rabbit used. .t is aade of polyethylens with a
screwed cap. O'Conncr stated that e vas investijating whether
sciow ordisary polyethyleme pipe aight be used for rabbits in
tais facility.

Oone 3f the slant tubes, wrse end terminates at the
tace of the beryllium reflector, has been converted to a facility
for capsule Lrradtaticns. Tubes have been installed inside this
slant beam tube and the capeules to be irradiated are charqged
and discharged Yy means of handling tubes Or extension wires,
The complete facility is flooded with water. This shielding
water i# changed weexly to prevaent excesilve activity baildup.
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™he tube has a lucite cover which is bolted to the langed end
of the tube. O'Connor stated that the method of discharge is
for the lucite cover to be removed and the capsule is brought
up where it s surveyed Iy an area survey instrusent and then
quickly placed in a lead pig for txansit.

motmh‘umhumwcczmtod:a-hcxuty
for long wave neutrcn studies. The experimental device consists
of a polished copper curved tube which extands down the center
of the beam tube. 11 order to preserve the equivalent amcunt
of shielding which is afforded Dy the water overx the reactor
core in a vertical direction, there is iastalled a long water-
filled cylinder of the approxinate diameter of a standard 53
jallon drum which surrounds the neutron wave guide tube. O2'Coanor
stated that the amcunt of shielding afforded Dy this extersal
water shield, plus the normal concrets shield and the water
betweesn the interior tube end and the core, 13 the equivalent
of 17 feat of water.

It vas cheerved Dy the inspector that next o each
experimental facllity waa >osted a diagram which jave the results
of a radlation survey which had bDeen dcne at thac facility.
aadiaticn warning signa, and magenta and vallow covered ropes
were placed %o comply with requirements of 2art 20 for restricted
aresa occupancy.

In the Sasement of the Zacility at the tize % the
inspecticn, the lon exchange column was Deing recenerated.
Mr. O'Coancr stated that they are considering the installatica
of a ¥itrogen 16 instrunect for deterainaticn of reactor power.
Mis lnstrusant would also be used as a detecicr of failad 2ael
elaments. 0O'Canncr stitad that thare was ;robably approxizataly
a 4 minuta delay frcm the time watar left the core intil (%
reached the oresent Ziaslon product monitor. The flow of watar
through the core Lo this raactor 18 downward; there 13 a delay
mt.b.!:uoq‘nudmygmmd!muymnuau;nu
the sample Dipeline %o the fissiocn product =cnitcr. THhis
mcmitor has Deen moved out of the cell which holds the heat
exchanger and juzpe bDecause the neckground lavel had beea too
Aiyh in that arsa. Mcving she monltor cut of the cell increased

the delay tHne somewhat.

o'Connar alse showed the inspector an area monitorx and
jonigation chamber which has been installed directly over the
core on the undersids of the floor plates at the reactor top.
O'Connox stated tiaat, im his opiciom, thls would prcbably give
the gastest indidation of a ruptared fuel element. The installa-
tion ot&ﬂm&tcr“hﬁn&onmm last inspecticn to
this facility.

x:mmmmmmmmzmm-u
evidance cf some very slizht leakage o2 water shrcugh the face
of the shield. O'Connor stated that the pressure grouting of
the shield had been completed adout 6 sooths ajo. Se stated
that the cost of the pressurs Jrouting vas approxisately $20,0C0
and that, just recently, thare was acne evidence of scme small




leaxs of water through the shield., These leaxs appeared tc the
inspector to be uinimal. There was Do water on the floor) thexe
was simply some staln zarks on the shield face, ‘Ccancx sald
that he pilanned %o walt until it appeared that these leaxs were
getting larger of moIre Dumercus before he had some mOIe pressure
gTouting done.,

3. Instrumensaticn

Q'Connor said that the instrumectation on the conscle
and the Cantrol Scard had recently been behaving well. The
instrumentatica 18 of aodular design with each =ocdule ulilt on
a chassis which can slide cut through “hae Zroat of the Control
Bocard pasel. When these ncdules are reinstalled after service,
scnetines jood contact is 3ot =zade. The scluticn (s aizply o
Mush the module in toward the coatrol board firaly %o elianinate
trouble.

The sigmadus cm the 3cram system had Deen of the standarxd
Ccak 3idge design, in wvhich the nagnet current i3 Jracually
recuced as the scram point s approcached. O'Cannor and Stantoa
both sald that this appeared toc maxe the cirtult coversenaltive
to any noise and thay had been placued by a series of spuricus
scraczs. Stantcn has designed a transistorized circuit which
wonld give a aharp cutoff and they planned to install this circuit
in the 2uture. Stanton said sthat with the new circuit the holding
current 2f tha nagnet wculd nct De (ncreased.

During the viait sechanics were installing an alam
an the ppol level indicator. O'Councr stated that ilaitially
shis alarm will 3o cnly %2 the ccaotrxol rocm, Xut he is planaing
later %o %ie this alara to the guardhouse, so that Lf for any
reascn the water lavel in the pool was to decrease luring off
hours or the weaxand the juards would De alexted.

¢. Gemtrol Rods

This reactor at cae tine had experienced the swelling
of cne coatrol rod, This has been rapcrted in a former (nspecticn
report and also by correspondence of the Watartown >eopla to
DL&R., At that time, all of the control rods wers removed and
their dirensicns were checked at approxizately 1) locaticns.
Since then, the control rods have been checked coce nore in
Novender 1361, The inspector was shown a copy of the readings
of the first and second dinensicral checks and these readings
indicate that there had beea no farther swelling of any of the
rods up to that time., The rods have oot been checked aince
Sovexber 1261, Decause tliers has Deen 2o reascn to unload the
core since then, O'Comnor stated that he felt sesured that there
was nc swelling of the rcds becsuse the soring loaded clutch om
the rod drives 13 of a tatchet design; and if any rod were to
stick because of welling or any other reascn, the ratchet cluteh
would slip and the oparater could hear this slipping. Fuirthermore,
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o'Comncr stated the rod positiocn indicatica transmitter is on
the rod side of the clutch so that 12 am operator were to call
for more rod movesent Dy throwing the switch on the ccascle, he
mldo&mocha::bcxodvunccawuqby:h.!mmtm
rod positicn indicator did not move. O'Conncr agresd that it
aight be zrudent o ta<s pericdic rod drop tise neasirsments as
a further insurance that no trouble was starting with the rcds,
and he volunteered that e would take sSUcCh Deasursments within
the next mcuth, and periodically thereafter.

D. Ccontainment

3'Connor showed the Lnspector the results of the con~
talmment Lwtuomum:hhadb-u;u:cx:dmm:!
1962. This test results indicated that when tlhe uilding 18
sressurized tc 2 1be/sq inch, it leaxs azproxinately L.3% of the
volume of the Huilding in 24 hours, O'Coancr alsc stated that
they have not axperienced any sIchlems with the inflatable jas<ats
a the lock doors.

3. Smergency Power

An emergency power jasoline genarator has been iastalled
utside of the building and it is tied into the 440 cizcuit to n v
she ¥-G set through an mutcmatic transfer switch. The “=G 3et ' - 3/
has a 440 volt mcrot and a 13C AC velt jenarator. This furnishes "
a regulated supply. foxr all compcnents of the reactar.

When the regular source of 440 vclis is cut ofL the
smargency Jasoline jemerator ls sutomatically started. This
enargency jasoline jemeratcor Li test started weexl.y. The jaso~
line engine i3 equiyped wiid antilreeza.

The apergency >OWer scurce vas Srizarily installied fcr
pmx:othotmmmhoodsmx::uxwoch-hhad;m
to the labs.

F. Legdeo:8

The console logbook was reivewed Dy the laspector. The
entries in *his logboox are mads both by the reactor cperator
and also by the shift supervisor., Review of these logbooxs showed
a0 wnusual events other than scrams due to electrocnic troudles,
either noise or pocx contact oo the modular components.

An experimectal logbook is also xspt im the contxol
room. This is a log which describes «periments perfcrmed ca
the reactor such 28 flux napping cf the core, oI zod worth
experinents, and also describes experizents which are Lasarted
into the reactor or which are performed at a beam hole.
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Oparating procedures sre detailed on daily check-
lists, startup and shutdown checxlists and weexly checklists.

The reactor persconel have receatly lnstituted a systea
of preventive maintenance of which includes checking vazious
compohants on a regular Dasls. A productrcl chart is ianstalled
in the reactor director's cffice for <eeping txack of the progress
of the zreventive zaintenance progras.

. Azmy Inspecticn

O'Comnor stated that nis facility had been inspected Ior
2wmmmmm:hc£m:3szbya:mczummn
from the Army Zngineers., [ Mese 12 inSpectors wers in turm
accompanied by 2 surveillance ilnapectors whese alssica, according
to O'Conncr, vas to inspect the inspectors. O'Connor stated
that, as of this date, he had not received a copy of thelr
formal inspectica report, althouch he had bDeen jilven pencil writte.
sumparies of the Lnspectica grouze' chservaticas at the tize of
the inspection.

H. Health “hvsics

T™he inspector reviewed the health physics records with
4r. Charles Dady. These include perscnnel scaltoring records,
records of releases of jaseous and particulats activity to e
atmcerhere, and also reccords of the actlivity discharged in ligquid
wvaste.

™hese reco-ds iLadicate that there 2as Deen 2o viclatica
of 10 CPR 22, either io perscnnel exposures or rsleases to the
atmcaphers. Dady atated that the Isactor 2ocl water is sanmpled
and analyzed evary Mcaday. Thlis neans that a decay taxes >lace
over the weexend since cpesaticns are shutdown ca 2ziday aigat.
Aiter s week, during which 6.5 degawatt hcurs of cperatica had
been accumulated, the sacple ca Monday analyzed at 20 x 13"° ue/al.
Cady said that the saudle tacen during speration usually snalyzes
at about 10-3 ue,aml and that approxizately 30% of that activity
was due to Na-24.

During the inspecticm the Drizary coolant Llom exchange
solumn was being regenerated, Reccrds indicate that the resin
in the colurm had lasted for approxizately 10 soaths, The £lush
water used in regeneraticn 18 being held up ia 55 gallcm drums,
approximately 200 gallons are used 2uring regensraticn. Bady
sald that at the surface cf the can the reading 13 aporoxismately
1 mr/hr of activity, approxizately 3 aonths hali-life. He stazed
he was in hopes of slzmply storing this water at the site till it
had ecayed sufficiently so that he could empty it into the regular
waste disposal facility.

™e wvaste dlsposal facility consists of ] tancs. The
records, since October 1960, indicate that 322,000 gallcns of
water have been Adischarged and that this watar coastained a
saxiaun of 470 ue. Oady sald that the standard procedure befere
discharging any watar was to pump the watar Detween two tanks
to smsure a good alxing, them to taxe a 1 liter sample and
evaporats and coumt it.
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Reccrds of smears tasen were reviewed. The health
physicists maxe a weexly smear check of all areas of the reactor
and the laboratories. Areas arcund the pneumatic tube discharge
point are smear checked immediately after use of these tubes.
Complete surveys are taken after any shielding change around
beam tubes. Survey records are x<ept by the health physicist and
a record of the survey i3 also posted at the locatica of the
expeximent.

The exhaust 3tack from the reactor room i3 equipped
with an absclute £ilter and upstream of this filter is a
Tracerlab gasecus and sarticulate detector. The gasecus detectsr
readcut is on a strip chart recordex, Dady stated that this
detector had been calibrated for Argcnm 41 and a histogram
record i3 <ept of the releases. This record was reviewed Dby
the inscector and it indicates that during a weex in which 30
megawatt hcurs of operaticn are accumulated, the present maxisum
permissible concentraticn for eifluent discharge is approached.
0'Cennor and Dady stated that this srcblem will De solved when
she stack i3 installed. The inspector observed that the concrete
foundaticn for the metal stack has been completely comstructed,
and it was stated that the installation of the stack i3 expected
to start as sccn as scme contractual arrangements have been
completed.,



