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1. 327 states: "Our ‘echrical safety review w. 1 respest to Lzaudr
1 rerewal operatirg licerse tc UCLA has been *ased on the information
cortaired ir the renewal avplicatic nd supportirg appendices plus

resy -nses t0 requests for additional aoformation.” 3ER “urther irdicates
a1l of said irformation is availatle for review at the ITR and the LFDR.

a, Zesides security information, ard vesides Applicart's
vesporses to 3taf's April 17, 199C request for {nfcrratior as to 15
t+ams and 3taf's July 31, 1920 reguest for information as to 14
questiors, what writt.n requests for informatiocr have teen rade
(v topic and date) and what written -esponses have been recelived
2hy date of resporse)?

%, Zesides the items irdicated in the quoted Dassage atove and in
response tc la atove, and vesides the items identified on 3ER p. 1-3
(arruzal reperts, reports Yy Inspection ard Enforcement, and the Los ~lanocs
ard Battelle stuﬁiesg, what specific documents and records were reviewed
ty Staff in preparation of the 37R? 7Please identify said documents and
records Yv author, title, and date.

2, SEP sta‘es: "This SER will serve as the tasis for renewal of the
licerse “or operation of the UCLA facility at power levels up tec and
1reludire 100 kw," Precisely what is meant tv the phrase, “This 3ER
will serve as the tasis ‘or...””

3 "
a

. 3ER states: The facilitv was reviewed agalrst the Tederal Regulatiors,
rplicatrle Resulatory Culdes, arnd appropriate accepted indusiry standards.
a. Which particular 3egulatory Guides (ty runmber, title, ard date)

was this facility reviewed agiirst?

Y. Against which "appropriate accepted indus.ry standards" was this
facility reviewed agalinst? W.ere sald standards :re in documents, please
identify with specificity sald dccuments,

L. As 3taff has arcued in the past (Decembver 1, 1680, "NRC 3TAFF PCSITICH
o TM3TTPULATED CCUTEITIONS") that dose values in 1C TFR 100 do not

apply to research reactors sucn as the UCLA facility, and as Zoard upheld
this positior in its March 20, 19°1 COrder, on what btasis does 3taff now
cormave “calculated dose values with related standards ir 1C CFR Fart 10C,
+he stardards €or accidert consiferations for power raactors"?

¢, Precisely what shieldirg (by composition, thickness, density, ard location)
was added to the reactor
a, wher the power increased from 10 watts %o 10 xw
b, when the power ircreased from 10 kw to 10C kw
o. when rew construction was added on the sides of the reactor facility
4. wher new constructior was added on top of i~ reactor facility,

Flease provide all drawirgs that irdicate sald shielding.
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24, I3 ev31£ of “earfiquake,
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late,

what'fallure modies exist for the controel blades?
Please detail aral sis ¢ 4d

modes,
25, “hat g “orce would be required to force cortrol bi-des to "jerk out”

of the ﬂore region?

2, "hat z force would be required to force conirol blades tc btreak off
and “all out of core region”

27, What ¢ force would be required to cause birdirg of control tlades,
preventing tlades ‘rom being inserted intc core reglon

22, That “ailure testins has deen done of this type of cortrol blade’
Cit: the studies by title, date, and publication inforration, Yhat
wer: the results of saild studies?

20, ¥ow many scrams can the blades withstand (gravity drop scrams)
prior to failure?

3¢, Hew many vears of operation can the tlades urdergo prior Lo failure?

31.. Please provide by calculation and refererce the btases for answers
24-3C and r‘esmr.'i the analysis 3taf¢ has undertaken of the matlers

raised in sald questions.

42, 3ER states that the "four cortrcl rods and protected ty ragresium
shrouds.”

a. Please descrite precisely the chemical form of mavnesium\
the thickness and other dirensions of the shrouds, what (if any)
o‘her substances conpose the shroud and how.

Please describe precisely the cortrol nlade stop (the device,
Earrier. or other mecharism or thing which stops the corntrol blade
after it has completed falling into the core ref'on and prevents
the blade *rom falling out of the core.)

¢, Please describde aryr redurdant control blade stop (1.e. ary
mechanism, device, or tarrier which would preve 1t the blade from falling
sut of the core if the first tarrier fails,)

d, Tlease describe all fallure testirg of the n.charisms, devices,
or Marriers identifled ir 32b ard ¢ abcve ard the *esults of sald testirg.

e, [ ave the vontrol blade stops at the UCLA facility or any other
research reactor usirg similar control blade systens failed? If so,
please identify each such instance ty date, reactocr, cause, ard identif
all documents related to said instances,

£, Car warping or other malformation of contrvl tlade shrouds
prevent or slow dowr control blade insertion? If so, please descrive
how such an occurrerce could exist,

2. “ave such irstances occu:red at UCLA or other facilities with
similar shrouds? If so, please specify each instance, date, and cause.

h. ¥hat is the meltirg, vapcrization, ard igritior temperature
of the magresium used in the control tlade shrouds” Urder what conditions
will the magresivm igrite? "hat is the caloric release per rranm cf
ragresiur hurned? What aralysis has 3taff performed regardinrg rmelting,
vaprorization, or igritior of the magresium with regards an accidert at
this reactor or any similar reactor?

cerntrol tlades refer ‘o the ertire cortrsl device,




73, Please describe all control tlade malfurctions at the UCLA

o bd
reactor irdividually, Yv date, describing ircident, and cutlinirg cause,

3, Or what specific factual basis does 3taff deter ‘ne the conirol
rlade svstem o e reliatle through the proposed licenrse period”

32, What control blade malfurcticns is 3taff aware of at other Argonaut
reactors” TFlease describe all such instances individually tv date,
reactor, description of incident, and cause,

36, “rat efforts has 3taff made Lo ascertair what control tlade problems
ave been experienced by other Argoraut reactors”

77, Is a beycle~-type chain used in the conirol rod drive system?”

-

If so, has it ever failed” Cive details if krown,

39, lias the contrel blade losic system at UCLA ever falled? If so,
please descritre each such incident,

3c, SE? states "The graphite prism is surrourded tv a tiological shield
of hoth convertioral and heavv (rasmetite) aggrercate concretes,”
3ZR atates further the shield was designed in the late 18%0's,

a, Reactor -as desigred ir *the late 19°0's to operate at 10 kw
ir a building with no members of the public on flocrs atove. 32oth
corditions have sirce changed, Flease detail with specificity all
alteratiors to biological shield (and other shieldirg) sirce reactor
was oririrally designed. In particular, please cescribe ™ drawing
ard descriptiorn placement of all paraffin ard lead.

b. What is the density of the magretite and the conventicral
ceneretes?

s ~a%+ is the mirimal thickness of the concrete shield?

4, What level (in curles and ir mrem/hr, dose contact) of activatior
products has the shield acquired to date,iwhat level could be expected
ty erd of license period (vear 2000) if operating licernsed limit were
met for the rext 20 vears?

e, Applicart asserts maximum dose from streaming radiation
cutside bioclogical shield is 200 mr/rr. Does 3taff have any irdependert
irformation by which to measure that assertion?” If so, please provide
sald informatior,

4n, 3ER states, "This shleld was desigred in the late 1950's with an
adequate factor of safety apainst seismic forces for a Zone ] earthquake
area,"”

a, Precisely what is the numerical size of the "adequate factor of
safety"”

b, Against what criteria does 3taff determine the shield to have
“ar adequate factor of safety.”? Flease specify the par‘icular code sections,
industry standards, or other standards.




¢, Precisely how nuch acceleration in *the vertical dhorizontal 3-¥,

Ve

“=g) directions was the blolopical shield desismed tc withstard?
-
4. What is the larzest capatle fault near *he -eactor site?
e. “ow close is the nearest approach of sald fault to the reacior site?

s, What is +he accelerogram--that is, the shape of the curve of

accelaration--for that fault at the reactor site in the werst case scenario?

=, What is the maximunm ground acceleration possidle and maximum

nessible mgnitude in "ichter 3cale for that faultd

k. Srow bty caleculation and reference how the maximum creditle earthquake

a*+ the largest capable fault near the reactor site could be withstood by
the reactor's biological shield.

i, Have sarthquake desism standards for reactor compcrentis such as

tiological shields chances since the late 16¢0s? I° so, please detall
how they hav. changed as such charges would relate to current standards
for buildirg a tlological shield for a research reactor at the UCLA site,

3. Does the reactor have a seismic scram device other than the

smbedded switches in the morolithic shield? If so, please detail the
ature of said devicn,

-SER . l-é

41, Please *sscrite all rotification received by the Commission from
UCLA at the inme of the additional corstructiorn next :- ard on top
of the reactor buildinz in 1968, (Cive title ard date of all dccumerts related thereto,

42, Flease descrite all analvses done by the Commission prior to 1974

of the effects of the rew construction dore in 126% in terms of radiatien
protectiorn to the public ard seismic risk to the reactor. Cive titl

ard date of all documents related tc said analyses,

43, Deserite in detail all shielding additicns made related to the new
notential areas for public radiatior expcsure.

LL, Was the Commissior notified in advance of sald construction, ard did
14 ~yant approval for the 1948 building additions?

4=, D4@ the Cormission analyze, prior to 1974, the effects to publ.c health
of having the lath 3Sclerce building constructed rext to the reactor tuilding
ard the placement of the exhaus* siack where it now is in relation to the

'S alr inlet? IF so, please provice said analysisy if not, please uxplain
why rot,



7, Is alr from the reactor roonm exhausted fvom sald room crly when
reacior is cperating, or is it exhausted at other tirmes as wel”

a, I¢ exhausted onlv wher re-ctor is cperailin., what prevents
Argon-i41 “uildup in e reactor room’

%, T¢ exhaust orly when reactor is operatinrs, does thils mean
~efative pressure is maintaired irn reactor room only durirg operation”

e. If exhausted air is released from reactor roonm at times other
than operation, please describe under whiatl corditiors air is exhaustri
ard when rot, During the day is the exhaust syster ir cperatior”
Is 4% turred of< at rnizght?

47, Tlease dstail precisely now Apgorn-41 produced in the reactoer core
{s produced to begin with,

a. ‘ow nuch air is present in the core, at any core time, and ‘there,
fyam which the Arror=-4l i3 activated?

b, “ow is the air with the Ayron-41 rermoved from the core ard
released throush the exhaust stack? And at what rate {efn/minute
alr contaliing Arcon-41) is air removed from the core’

c. Preciszelv where in the core are there air pockets ir which
the Arron-41 is produced”

3. Is there a separate ‘rgon-4l or alr removal systenm from the
sora, separate from the exhaust fans which keep the reactor room at
regative pressure If so, please trdicate where the core air system
ts loca*ed, how it operates, and whether it operates orly when the
reactor is operatinsz or also when the reactor has teen shutdown®

4P, Ts the 3rd floor area described or 321 p. 1-0 fenced by a Terce
that canrot be clim-ed over?

ile)
(SRS

. Is there a docr through whicn entry can be made into that area’

e0. Is 3taff aware of any *imes wher that door has lteer left open or

unlocked? If so, please indicate each such tine ard the circumstances.

€1, Precisely what is the aircorditioring system in the 3zd floor area

used “or” Dees 1t provide cool alr %o reactor complex® Coes air fron
re~ctor complex other thar reactor roon exhaust through that airconditlioning
system?

€2, What is the furction of the water derineralizing equipment used
b the reactor ‘acility thatis tased on the Jrd floor?

wa

a., Coes radicactivity tuildup during reactor operation in that

Aamineralizer?

v, Yhat are the highest direct radiat.on readinss fourd at cortact
with the demineralizer”

e. 3hould *the demineralizer malfunction ard reactor ocperat.orn cortirue,
would reactor cooling water (either secopdary or primary) renerate or
contair move radicactivity thar it does normally? ihat would be the
maximum radiocactive content (1n microcuries per nl) 1© such arn occurrerce

were to happen”



23, “epe *he demineralizer to malfurctlion or Te intentiorally damaged,

is 14 possible for efflmert contalring radicactivity in excess of 10 CFR 20
public exposure limits to te released into urrestricted areas (for exarple,
via fleocding of public walkways, ergineering snack Yar,; Tlease explain

the tasis for answer.
24, Is “he demireralizer for secondary or primaxy coolant”

<2, TIs there another demineralizer for the other coolant loop” 'here is

- i

this demireralizer located?

€4, here is the secondary effluent radlocactivity monitor locuted precisely
{9pa “loor, 1st floor process pit, or where?,

<7, Is the secordary coolant a closed or oper loop? Does 1% recirculate

S

sr is it srce=through, dumped after use in the sewer?

22, If the demireralizer were to malfunctlon or te intenticnally damaged
and the secondarvy effluent monitor likewise malfunction or be lamaged

W intent, what would prevert release of radiocactively contaminated
water off-site? J

=0, Is the denmireralizer used to remove mirerals from the coolant water
so that +hose impurities aren't activated and don‘t become racicactive?
If not, please describe precisely the use,

40, as the demireralizer ever malfunctioned?

41 “as effluent from the demineralizer ever travelled beyond the confines
of tra 3rd floor equipment room? If ves, please give detalils and dates,

£2. “as malfunction of equipmert related to the demineralizer ever damaged
other reactcr equipment? If yes, please give specific details,

&3, Item 1-% of 3ER, "Comparison with 3imilar Facilities" corsists merely
of three serteaces. sesides *he Los Alarmos and Zattelle studles, what
review of other Argonaut reactors has 3taff performed in relation to this
proceeding? = specific,

a. “as 3taff reviewed l1ER's and abtnormal . :urrence reports for
other Argonauts in r-eparation for producirg this 3ER?

b, Yas Staff reviewed Arnual Reports for other Argonauts in preparation
for producing this 3ZR?

c. Has 3ta®f reviewed inspectior reports for other Argonauts in
TR

preparation for this 3Z°

4, If the answers to a,d, or ¢ are affirmative, please estimate what
percent of the existirg documents were so reviewed,

A4, Do changes in water pressure in UCLA's secondary coolant systen

affect anv reactor parameters such as ccolant temperature, safety of having
primary system at lower pressure, or ary other reactor parameter? If

so, please ldentify all such effects,



Ze¢. Please identifs total anrual usage of the UCLs reactor rom 1660 to
1672,
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44, Precisely what does 3taff mean by the term "confinement
or “sorfirement room” as used at this pa~e”

47, What i3 the difference betweer "confirement" and "cei ‘ainment” as
‘he latter ternm is usually used regardirg reactors”

£, ¥What is the leak rate from UCLA's "confinement hullding" for
air? 'What is the source for this answer--calculaticrn, estimate,

test data? Please provide said calculations, estirates, or test data,

€0, Precisely what i3 near* 'y "“concrete glass curtaln wall” regarding
the University of Vashirgton®

70, The chart lists forms of "ccrtairment.” Toes 3taff corfend that
+he reactor at UCLA has a “"contairment" around it capable of contalrirz
fi1ssior products released in case of accident? Precisely on what does
3taf’ btase its -nswer?

71, "3E3 chart indicates Iowa 3tate ané Virginia Polytechnic reaciors
sperate or 907 rather thar 037 fuel, TFlease explain why.

72, The chart irdicates Iowa and Virginia reactors use orly 144 fuel
elarer+ts wWrereas UCLA uses 254, TIlease explair the difference,

a, “ow car Iowa and Virgiria function with a2 core leading 557 that
of UCLA?

b. “hat preverts UCLA from fumctioning as do the other two Aygonauts
with a loadirz of only 144 elements?

e. In what configuration is the fuel loading at Virginia ard Icwa®

73, Please identify the reactor vendor or manufacturer for each of the
five listed Argorauts,

74, Please ider+ify the excess reactivity limits for each.

ne, Please idertifv the fuel spacirg ard thickress of claddirg for each,
as well as the delayed reutron fraction ard prompt neutron lifetinre.

74, What prevents UCLA from operating at the power level of the 1 ictor
at Towa State; i.e., whv is a 10 kw power level limit satisfactor- for
Towa hut would not te for UCLA?

77. Tlease describe shieldirg differences tetweer the five reactors,

7%, ‘ye LZR's routirely transmitted tetweer the five reactors or from
gtaf? If not, why not?



79, hat is the Arcon-41 conceriratlor at tie point of emission for
gach of the fi'e reactors’

o1, Which, if anv, of the other four reactors has an exhaust stack
near urrssiricted areas of canmpus tuildings or near air irlets for
such Wildires? I any do, please identify all documents referrirg to
such instances of which 3ta:f is aware,

1. 11t is the licensed 1imii as 4o amount of 3I'l at each of the five
“acil? les?

Re. V% + is the data of “irst crit'\ 1ity for each of the five (year of
tartire would e sufficient arswer)?

23, %hich other Argorauts have applied for relirensing?

<l ¥

hose which have not so appliew, what are the reasors for not
vet applylag?

-
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PK, . 728 o,a-f approved *he relicemsing of ary Arzoraut within the last
‘wo yvears? If so, ub‘cb ard when,

°6, Noes 3taf® ar+icipate rerewal of license of any Argoraut priocr to
rulirs bty the licersirz 3card in the UCLA reactor proceedirg? 1IF so,
for which Argonauts?

"7, Are there nther research reactors awaitirs relicersirg bvesides
Arrorauts? If so, please estimate how many row face relicersirg
or will within the rext three years.

°f, Is 3ta®f aware of arny other contested research reacter relicensing
proceedirgs--either for other argonaut reactors or other iypes? If so,
nlease identify sald reactor(s).

G, Which of the five Argoraut reactors listed have ever utilized
’Le’ of lower enrichmert than G077

a, Tor sach reactor so identified, pleast irmdicate period .urirg
which such fuel was used, its enrichment lev 1, ard why it no longer
uses said enyichment,

», Flease identify all documents of whizh 3taff is aware relative
to use hy other Aprcoraut reactors of lower errichment fuel thar 00,

e, Is 3teff ~wave ° any reactor irn the U.3. or atxroad which utilizes
flat plate-trype fuel, alumirum clad ard uranium-alumirun neat, of less
thap Q0 enrichment at present? I so, please idertify each such reactor
and the enrichment of iis fuel,

d. Does Staff assert that the~: are no reactcrs ir operatior currertl
utilizirs fuel as identified irn ¢ above? If so, please provide the tasis
for sald assertio-.






€7, Du commercial airlirers £l over or rear campus wher put or circling
partewsawalting lardirg at rearby =2irperts? Please provide all facts
and ird*cate thelr source that support your answer,

100, Please irdicate all airports for private rlanes ard sc-called
"isht alrcraft” within 15 miles ~f UCLA.

101, Do private plares ard other “light alreraft™ fly cover UCLAY
Flease provide scurce znl identify documents for all facts you can
preduce to support vour answer.

02, ‘hat is the largest private plane or "light aircra”i™ that is permitted
o £l over UCIA?

oF pd

103, Do helicopters ever fly over UCLA? What is *he largest helicopter
that 1is permitted to fly over UCLAT

104, Do helicopters routirely lard and take-off from UCLA campus itself?
Provide all facts vou can produce to support vour answer,

1N Hew =-- mmercial =2'rlirers per vear
actly ovex the UCLA campus
+thin one mile of the campus
£1: within twc miles of the canmpus
£1+ within three miles of the campus
£ly withir five miles of the campus
£1s witiin seven miles of the carpus
1y withir nine miles of the campus
f1y within ten m'les of the campus

o,
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106, Please arswer questions a through h for all alrplanes and jets
that are not commercial airlirers,

107, Flease answer gquestions a through e for all helicopters.,

109, 1If 3taff has information relative to plane and helicopter

travel over urd near UCLA that does not f.% the categories ir irterrogatcries
©6-107, please provide the information that Staff does rave relative

thereto,

109, “ow does airplane density in the Los Angeles Zasin compare with
other areas rationally in which reactors are placed--i,e, is the 14 Zasin
the +hird nost creowded airspace ir the courtrv, the “th most crowded,

the 100+h, for any comparable-sized airspace?

110, Fow many helicopter crashes occurred in 3outhern Califorria ir
the twerty vears the reactor at UCLA has operated? (If 3taff does rot
have figures for twenty vears but does for other time periods, please
provide those. )

111, “ow manv plane ard jet crashes, other than those involvirg ccmmercial
airlirers, occurred in 3outhern Califormia ir the tuenty years the UCL
reactor las operated,or any alternative period of timne for which 3+aff

has fizures?

112, Please answer question 111 for commercial alirliners.

113, Please irdicate the source of answers 110-112 ard all documents
relative thereto.




.

114, What are the ciarces {i.e. statistical protatility) 'uring
twenty vears of a

commercial airliner crashing on the UCLA campus

plare or jet other than commercial airlirer crashirg on the UCLA campus
nelicopter crashins on the LCLA campus

commercial airlirer crashirs into Zocelter lall

slare or jet other thar commercial airlirer crashirg into Zoelter rall
helicopter crashing into Soelter Hall

cormercial airliner crash camaging reactor (either directly or
through damage to tuilding causing fire or tuilding collapse)
7 above ‘or plare or jet other than commercial airlirer

z akove for hellcopyter

1.%, Please provide all calculatiors, references, ard facts upon which
‘hose a1 swers are based and identify all documerts relative thereto,

114, Zould the columrs of Zoelter all which support floors flve through
eirht above the reactor collapse upen impact from a helicopter or
nonecommercial airliner plane or jet crashing into these columrs? Flease
provide all facts upon which the answer is based.

117, ‘ow manv columns would have to collapse or be daraged tefore the floors
which ther hold up would collapse?

117, Vere those “loors #¢ and above to come crashing down or the reactor
roon ceilinz, wo:ld the ceiling sustair the impact?

110, If the ceilirs did not sustairn the impact, what would te the maximun possible
damare to the reactor”

120, 'hat is the strength of the reactor roonm ceillng ard the supportirg
eolumrs ‘= the third floor void area®

122, Flease provide all facts, calculatlons, ard refererces upcr which
answers 116-120 are tased,

122, In case .r changed weather corditiors or other factors, are there
commercial airlire patterns (as oppesed to routes) which get within five
miles of "CLA? I so, please identify such patterns and the c.osest
approach for each to UCLA.

123, 3ER states" here is no heavy air or railroad tra £1Cs+ ¢ "By this does
3+af¢ mean alr traffic is not heavy near the campus, or rather does Staff
mean that heavy airplanes (1.e. blg commercial alrliners) do rot regularly
flv rear the campus?

124, Precisely how close, in terms of miles, does 3taff consider

"slose erough to the carmpus to corstitute a threat to safe operation of

the reactor:” Precisely where lces that standard of closeness come from,
and what 15 the numerical muideline so assigned? [Does itaff have formal
muides for determirirs adequate distance from overflights and concentration
of sald flights corsidered Yow enough to be adequately safe; if so, please
fjdertify such guides.
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12, 32R states: Wirds bYlow from the ocean {wsw, s%) atout two-thirds to
t.ree quarters of the daylight hours, as shown in Firure 2-3-1, For tha
reralrinz tine wirds are from irland directions.” ‘hat is the frequency,
severitr, ard duration of severe inversions”

3ER D, 2=F

124, The atmospheric dilution figures provided are over what distarce?

127. TPrecisely what measuremerts were dore in conrection with smoke release
experiments by wrich a numerical atmospheric dilution was determined”

12°, TPrecisely what measurererts were dore in correctlon with halloor
raleases o which a rumerical atmospheric dilutior factor was determined”

120, “one of the tests mentioped Yy 3taff produced dilution factors
outside the ranze of 4-6 x 10-37 If any results were outside that
ranre, please irdicate what those results were,

130, 3ZR states: "The water table is estimated to lie 200 feet below
the surface of the campus and its vicinity."

a, Estimated %y whom?

b, Zstimated how?

¢, Zr'inated when”

4, ' nat did 3%aff do to check the estimate,

131, 3ER states: "The reactor core lies about 10 feet above Westwood
‘sulevard which is the mair drairace course ard therefore the area most
1ikely <0 bte flooded from ruroff fiom the watershed area lorth of th
campus, "

a. "he reactor room floor lies hcw many feet above or relow
the loadirg zone to the west of the reactor rocnm’”

b, e “ottom portior of the reactor core lies how many Teet atove the

v A4
reactor rocn T ldox:

e. Does land rise to the “orth and Vest of the reactor roomj i.e.,
13 *he reactor room tullt on a low portior of a hill risirg to its rorih
ar4 west?

1, D14 3+aff corsider ruroff “rom those parts of campus that are on
higzher grourd thar *he reactor (e.g. area arourd .ocre ard Inudser -alls)”
I¢ so, please provide all such aralysis,

132, 3ER statess "Trom the irformatior provided in the applicatiocn and a
si*e visis, *he sta®? corcludes that there is no risk of floodirg of the
reactor “rom presivitation, runoff or risirg grourd water."”

a, Did techrical stafs make orlv ore site visit (aside ‘rom security
matiers) prior “o preparirg this 3ZR?

b, If more thar ore site visit, please irdicate how marnv, and the
dates of said visits.

r. Flease irdicate *the total rumber of hours spent on site Yy the techrical
sta”’? resporsibvle for this 3ER,

A, Is rot *he reactor rnom lower thar surrourding areas immediatel:
arsurd the reactor room ir order to make sure that water flow would nut
e from the room to the cutside?

e, 3ER mkes ro statemer: atout risk of flocdirs f:¢m causes other
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imar "spacinitatisn, ruro’f ar risias syourd water." Flesse provide
a1l amalvses that have heer rade of risk of flooding of the reactor
Sy causes nther thar these, I-tervenor ir this question refers Lo

-

the risk of “loodirz *he veactor, rot the risk Zrom floedirs 1%,

137, Tre varazcaph about "Hrdrology"™ does rot address ‘he gquestion of

ca=tariration of syourd water, ~Clease provide all aralvsis dore by staff
rersayiirzs that ratier,

174, The paracraph ahout "fvdrology" does rot address the questior of
whather « ~ wxist in the wiecirity or neot., Ilease previde all irformation

j4a®° car procuce as to the existerce of wells on carpus or in the
vieinity,

: 2
o2 2=hR
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192 337 states: ™ housh 1t is recosnized that the UCLA campus may e
~atk »f ar active seismic “ault, 1% is difficult *o deternmire ard verify
sha Aesree of activity of such faults and the potertlal darage that

ca= moeur 4o the reactor or reactor building,”

a. Yhich particular active seismic fault may UCIA he ir the path of?

», Vhen was i+ most vre entlv active, what was the size of the associated
selsmic evemt (in Richter .cale ard ir srourd acceleraticr raximun),
what damage nccurred ‘ror- sald activity’®

c. Please provide .he irformation asked ir 13°b atove “or seismic
activity prior to the most recert selsnmic event alorg that fault,

A. Precisely why is 1t d1fficult to determire ard verify the
desree of activity of such “aul+s. Partisular! address why such deterniratior
15 d4°°10ult i~ this case “ut has Teer accompl.sued 1ir other reactor
proceedines,

e, Precisely why is it 4ifficult to determine the potertial damaze
inat car sccur o the reactor or reactor buildirg from such faults?

Arain, particularly address wh such determiratior has been possitle ir
asther reactor proceedirss,

f, Tlease provide all aralyses performed Yy Jtaff ir ar attermpt to
"latermine ard verify the degree of activity of such faults and the potertial
Aarace *hat ca- occur Lo the reactor or reactor tulléirg" and irdlca‘e
what A1F71oyl+ias were encourtered ir performirg such aralrses,

., Please show »v calculatior ard reference the shape of the accelerogran
a® *he 33E at *this si‘e, the maximum grourd motlor (4 each Airectior)
associated witr 1%, ard the response spectra of the reactor ard the reactor
building in such a 33L,

h, Tlease provide all “ewmark-type analyses por“crmed for this site,

1, "mat 13 the maximum acceleratior the reactor core is capable of

sustalning without damage ir the east-west, rorth-south, ard vertical directiors”

j. "hat 1s the specific potertlal ever* at the prircipal capatl
fau14 which 1imits reactor design at the U"CLA site?

k., ¥hat is the stra!r erergr release on that fault which 1s the
1iriti~s conditior for reactor desism at the UCLA site”

1. “hat 18 the acrelerogram that would e associated with the event
idertifled ir 135 above?

m. hat darape related to the 1071 earthquake was spplicant referrirg
to ir i%s 1976 and 1077 Arrual (Specialized Activity) Heports?

r. What other seisnicallv-related damage is 3%aff aware of Tor the
reactor”’
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i 3ZR states: "In order %o circunvent these factors, ithe staff ottalred

5 mAvn t A ava e At 4% & a o 49

lahoratory aralyrses of the lmpacts o eaxrthquake irduced core dis .jtlon

o» Argoraut-tvpe reactors,.’

) a. Tid 3ta®f specificallr reguest dose estimates a:%/:r fission product
release estimates ir case of earthouake-irduced fracturing of +he fuel?

. frecisslyr where in each stucv can such estimates te foui!:

h g . B .

Los ~lamos studr Jeals wiih .'ne earthquake effeci--reduction of
-~ - - g | - M . 2 g
coclirg to plates ™Hllowirg scramjy Zattelle studyr cernsiders oriefly

- 2 . & - i
charges ir core geometrv, with arother consideratiorn of floodirg, and

o
-

.
elzaunere a corsideratior of reactivity acciderts, fire, and chemical reactions,

2ach considered seraratelv, I =ase provide all aralrses of flsslorn
rroduct relezse arc dose estimates corsequeriial to an accidernt initiated
7 earthquake dut which resulted irn an occurrerce which comtined two or
nora of the effects the latoratorvy stuiies aralyzed sirglvy, For example,
reducticor in cooli~g “ollowirg a temperature rise caused Ey earthquak;-

irduced resactiviir insertior. PFlease provide all aralyses performed Tty

- &

rr for 3taff of such common-mode events; 1.e., the possitle permutations
of two or more everts caused by same initiatirg event (earthquake).

3232 9, 3-1

137, Please providie all facts ryou can produce that suppert the statement
that the reactor is "in awell drained locatilor.”

139, a 'aster's thesis prepared o’ Richard _ee Rudmar ertitled "3imulatior
o Zarthquake-Induced Vitrations ir a UCLA Teactor Fuel Surdle” date?
1042 refars to tre Cetober 1966 vibration tests of producing acceleratlorns

5 a maximum of .01 g rather than the .lg reported in the JER, Flease
1rdicate wnich is the correct figure and show all facts you can produce
to support that arswer.

136, Pleaae show, b calculatior ard reference (4reludirz page # and
paragraph, the extrapolation that produces acceleraticns of . 5¢.

. What analvsis has 3ta’f performed to verify the Applicant's concluslors
Srom the "out-o=core ‘uel element vitration tests"” In particular,

wrat aralvsis has 3taff urdertaken as o the effects of power oscillations
ir conjurctior with other seismicallv induced reactor effests” TIlease

show said aralyses.

141, Toes 3taf’ consider the Uniform Eullding code ir effect at the

+4me of the reactor's cons‘ructior to include desien considerations or
seismic ‘orces azdequate for sorstruction of a reactor ir the Los ~nz es
regiorn toray” Flease show all “2C guides or other documerts that indicate
adequate seismic desipgn for reactor corstructicn in seismicallv-active
regiors car be met by followirgz the zuidelires of the 195¢ Uniform 3uilding
Code.

142, 3ZR statas: "According to the informatiorn in +he application, reither
the reactor facility or other campus structures suffered any structural
darmage due *n the severe earthouakes in 1952 ard 1971.,"

a. Descrive all efforts made by 3taff to ascertaln the accuracy of
the i1rfarmatior rom the Application cited atove ard provide all independent
{~formatior ottair v 3tar’,



b, "kat was the grourd motlon assoclated with the 1952 and 1971
warthquakes at the reactor siie?

¢, ‘here were the epicenters of sald earthouakes and Richtes scale
magritude”

a8, Wrat fraction of the maximum gsrourd motior acer ‘'vation ossible
at *he reactor si‘e, given the various faulis reartv, were repre..nted by
the srsund motion assocliated.at the reactor site in the 1972 ard 1971
sarthruakes,

3ER n, =2

142, Preciselv wkere (b pace rumber ard paragraph) in each of the two
latorators studies rerfornmed “or the Commissior 1s there an evaluation of
the potential damage to the UCLA core 'rom a hypothetical earthqunke

‘hat causes the reactor structure to c llapse onto the core:

143, Provide n71 aralvses of the effe 43 if the

building structure above
the reactor room fell ornis the reactor” and crushed ti

re core,

1k, Vers .;v bulldings built according to pre-l1 60 "niform Zuildirg Codes
damaged during the 1671 earthquake” Please indicate how many such tuildirgs
and the source of ‘he facts which the answer is tased upon.

142, Preciselv, bv page rumber ard paragraph, for both latoratory studles,
where is the aralyses that indicates "fissior product concentrations ard
doses simificantly less thar 10 CFR Part 100 guidelires for power rzactors
ard probabdly within 10 CF3 Part 20 1i~its,™?

146, Precisely which 10 C7R 20 limits--occupaticral expcsure linmlts, or
for the gereral public?

147, 3ZR :tates the studies were tased on “"equilibrium invertory cof
©4ss!on products,” Tlease irdicate, for 100 k4 operaticr, the inveriory
maximally pessitle under those assumptions:

a, total fission product inventory

b. irventorv to*al for the prircipal cesiums and strontiunms (ty each isotope)

¢. total robtle zas irnventorv

d. *total volatile invertory

e, total rornvalatile inventory

f. total alkalire earths

g, total noble metals

h, total rare earths

i. total refractory oxides

j. irdividually, €or each of the principal isotopes of Xe, ir, -°r, Pu, Te,

k., for I-171, 132, 133, 1.4, 135

142, Please irdicate the analysis undertaker by Staff to determire th
adeaquacy of *he cortrol rod system as a whole and 1ts respective paris,

146, Please irdicate all control rod system problems or problems of the
cortrol rod svstem parts of which 3taff is aware, by date of eveni, nature,
ard cause, ~urthermore, please indicate whether 3taff considers these
problems to evide .ce control tlade system unrellabdbility; 1f not, please
provi e all facts you can produce to indicate system is vot urreliatle,
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120, Tlease rrovide all facts 3taff car produce %0 indicate that the
TO1A veactor !s indeed a “r-search reactor.”

1€1, Please irdicate whether the majority of neutron activatior analysis
nerformed by the UCLA reactor is ~ommercial, i.e. done for commercial firms,

122, Flease provide all facts 3taff can produce %o show that the
reutror activation analysis performed at the UCLA reactor Is e thexr

research or education,

3l D. =3

Do ;
17, Tlease show by Dife nunter, paragraph, ard refererce how the taslc

- ~ [
Argoraut reactor design was tased con 3PERT,/ZCRAX destructive testing
when the 3FERT destructive tests did rot cccur until the ear’ - sixties.
124, 'hich of the “ive Argcnaut reactors in the U.3. is rot currently
bveing reviewed for license renewal, ard for what reason’

122, Please identify with specificity, and where possible, by page rumder
ard reference, the "latest rathematical models" referred to in the 3ET
senterce beginnins "Since four of the five existirg...”

12€. “re Zattelle siuiy appears to Intervenor to assume tnat 2.3 delta
%/% at room ‘emperature (the UCLA limit) 1s eguivalent to ” 6~ delta x/%
wher the wa‘er i: cool:r than normal and thus, to be consexvative,
assumed that Arzonaut reactcrs limitod to 2.7 delta k/k could actually
achiesve 2,6° irsertion urder certain temperature conditlors. Under
current licersed 1imit, can UCLA reactor hav: 2.67 available under low
temperature corditiors”T Flease explair,

177, Zattelle study or page 21 irdicates "Zased on the estimated peaX
terperature produced in the 3FZRT T destructive test, the fuel hct spot
would te approximatelv 290°C,,,." Yet 3ER asserts the study showed maxirum
terperatures "of approximatelr 4E29C." Flease explair the discrepancy.

127, Tlease irdicata by page numter and paragraph where in reports ot the
ZCRAX tests '+ is irdicated that there was "ro fuel or cladding melting
fwam ar instantoreous reactiviiy irsertion of $3.90." Tlease irdicate
sal? ZCRAX reports bty date, author ard title.

120, FPlease irdicate the largest dollar and cent reactivity insertion
during the ZCRAX tests that 4id not cause fuel or cladéinrg melting;
zive reference and page numter,

140, Please indicate bty precise sectior rumber what part of the Technical
Specificatiors limits positive reactivity ‘o a maximum 3.2%, Irndicate
also whether that 1s 1imit for sirgle irradlation port or for combired
worth of experiments; if the former, please give the cortined worih limit,



141, Is <he nerative reactivity 1imit cited by the 3ER (-30,02) for
sirzle ;or*s or contired wor*th of exte-i“e*ts If the former, please

give the tired worth limit,
142, I¢ +he "excess reactivity ir the reactor will rot pose a threai to
the public," whr is 3taff proposirg ic lower the excess reactivity limit?

147, Tease show, =’ calculation ard refererce, all facts 3taff car

.

show as to the lowest level of excess reactivity sufficlent for- this reactor.

144, Are Slammable materials permitted to e irradiated ir the weactor,
accordins to the Techrical 3pecifications?

142, Yhat aralysis has beer performed by 3taff as ‘o the propriety of
permitting or net permitéing the irradiation of potentially flanmable

LAl

substarces? TFlease provide all sald analyses,
166, 38R Suat351 "the proposed Jechnical specifications limit the total
axcess reaztivitr to 33.00.," Intasrvenor sees no requiremer’ as %o
the tenperature at which that reactivity limit is to be determined,

a, Is that 33,00 at roonm temperature’

b, If at sore other termperature, what temperature”

c. If at room temperaiure, is it not rcsslible that at a lovwer temperature
the actual excess reactivity could e 33,74 or so?

d, I® the answer to c above 1s negative, please provide, by calculation
ard reference, all facisyou car produce to support your answer,

147, Irterveror has before it proposed Techrnical Specifications by

A**l‘cafu. contained in Application for license renewal, and proposed
echnical 3pecifications by 3taff, contalred in the 322, [Flease

exp1a1" the relatiorship of the two documents cne to the other and

ir the licensing proceedings,

142, The limitatiorof 33,00 propose? represents a limit on installed
reactivity or total that can ever be in the core at anv one timeT

a. If the former, could not more tharn 33,00 be in core through
irsertion of a positive worth sample”

160, Jpeci‘ical‘r what reports of the “CRAX/3TEIC Tests were reviewed 3y
3taf® in makirg the corclusions stated at U4-4,17 Please give title,
author. and date,

SER p, 4-5
170, “ow rapidly is the core water completely draired?

171, What malfunctions of the core water dump valve is 3taf? aware of”
Please identify each incident by date, rature ard cause of incidert,

172, Please provide all analyses performed by 3taff of fallure modes for
the dump valve and possible conseguences thereto,

33}- Please provide all analyses perforred bty 3taff of fallure modes
) the cortrol blade svstem ard posszible cornsequences thereto,
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oh, Pleasa Aescrite 211 “ests that have veen done, - rear, to determire
that *he dump valve and the rupture disk operate properly.

17, Do the fuel toxes hava deflector plates, as described in the 1940
“azards Anal-sis, o prevent water from fallirg tack into the fuel toxes
If not, why not?

174, Explair wh 3taff concludes these systems are adequate %0 assure

sa’e operation giver the partial operning of the dump valve cdue ic pressure

1035 a*‘ the potential for reactivity accidents caused %, sudder clcsing
of the valve after such a partial opernirg.

177, Descrite the adequacy and sensitivity and operating "istory of the
radiation tark which monitors the retention tark and ind

staf feely that detectcr is adequate for preventing i
of radicactive material *o the saritavy seuwer.

- —— P
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192, Precisely what does 3taff nmean by "corfinement,” in what "TC decuments
(ard page) is "cunfirermert” defired, ard what starcards exist tc neasure
adequacy of such confinement for reactor effluentsy

170, Is shutdowr of ventilation fars, closing of dampers, and scranmmiry

o reactor all automatic wher hizh radiationls detected or power losi,

or Ao anv of thesr actlors require human action? IF humar actlon reguired,
please idertify specifically.

120, The ventilation svsten is shutdown by shuttirg off what mechanisms®

. L
171, ¥4:h vay ven#d laiicn intake fans take ir air from what alr s urce’

+ 18 there a far or a%* removal sysiem in the reactor structure (core
tologlcal shield hu/ 13 remove Argon-contanirated alr from irside
Molezical shield to be vented through the exhaust stack’ If SC,

e

1s that ‘an or syste. located ard what is its capacitiy”

173, Is rerative pressure maintaired in the reactor room at all tires
I7 not, when 4s it rot so raintaired?

194, Vhat is the efficiency of the dampers; i.e. what leak rate is there”
192, "hat failures o <he ventilation system 1s 3taff aware of”

174, Ir event of high radiation teing detected and shutdowr of ventilatlon
fans in reactor room and closineg of darpers, what is the leak rate of
cortarirated alr out of 4he reactor roonm, and what pathways does it take?

Trovide all data, ©acts, and refererces uper which this arswer is tased.
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15 the radlatior moritor located which ir
bettom of 3I2 p, H=17
nts how ofter calibrated; how often is the entire

el 2 |
¢
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e soran and reactor room far shutdown mecharism set 10
actior wher airflow “rom the exhaust stack goes telow 14,000C017
at what 0. level is it set %o initiate such action?

e L o

ecisely wnere zre the dampers located=--precisely where in exhaust

100, Trom the “th floor of the ventilation duct carryirg reactor exhaust

aly t0 ‘e exhaust stack, down %o the reactor rocnm, please irdlcate anv

ard all obstructiors (gzratires, etc., within the duct, including their lccation
ard composition,

101, "hat is the leak rate fron reactor room exhaust alr betweer the poir
1+ lsaves the reactor room and the tinme it is exhausted out of the exhaust
stack (1.e., of x curies of Argon-41 produced in reactor room, what peccert
of x does not zet exhausted Srom the top of the “th “loor)?

a, pred sely where do those leaks occur”

b, what 1s the ramma dose to the public from the effluert as it passes
through the ventilation duct or its way to the elght floor stack?

¢, please provide all data, calculations, readings, and relererces
upon which arswers to the atove questions are based,

-

£
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182, Precisely describe the airflow (where 1t cone§ from, where it goes

10, and the quantity of air present at any ore iime) irvelved in alr convectlion
coolirg of the fuel elements after the dump valve has drained the watler

into the dump tark.

193, "hen air pressure is removed from the dump val'e, dces some alr
®1ow cortirue from the source of that alr pressure after the core nas
been draired”?

104, What is the source of air pressure for the dump valve, and what is
the capacity of thet source (total volume of air contained, at what pressure)?
Is 1t irdeed air?

102, Precisely where is the dump valve located, ard prec’sely where 1s the
alr pressure source’

194, Yhat is the maxinum fuel meat temperature during operation; provide
all facts, data, and references upon which answer is tased,

107, Is the core water always dumped during a scram? If rot, urder which
sorditions is it durped and which not”

108, A% the erd of the day, is the core water always draired from the core”
Flease explain,




169, “hat is the procedure to te followed in case of flre--scran through
insertior of cortrol blades and dumpirg of watexr, or is water to Te

left in :he core 10 protect the fuel from the fire? Please precvide the
detailed procedure in such a case, and all documents identifiyirg such
vrocedures,

200, hat is ““e nrccecure to te followed in case of fire while th
reactor is .Z v dour {eontrol “lades irsert bed J==1s water to be added
to core for “ire protection” Please provide all procedures.

201, Did the UCLA reactor have an enmergency core coolirg system when

1t ran at =CO0 kw® If =ot, why didn't the Comnissior require such a

system at that time, glven the conclusions of the Los Alanos atuhy that
loss of air convection at =C) kw can result ir fuel nmelting af shutdouwn”

"2, 3ER states: "Part ofihe safety of its operatim deperds on rapdily
emptyirg the water (modera*or) ir the core if the veactor scrans shut’ing
2owr the reactor." TFreciselr what procedures are to e followed in case
of fire in fighting that fire and what fire-flghtirg agent (e.z., water?)
is %o be used, ard now” Flease provide all procedures for dealing with
fires, and irdica‘e all analyses bty 3%aff as to how fire should be handled
at the UClA or other aArgonaut reactor.

203, 3ER states: "There is no need for an emergency core cooling systerm
oy this reactor sirse fue' temperatures during cperatiorn get up to only
1200-140%",,," 3ince ‘emperatures during operation are not temperatures
iurirg an erergency, does 3taff cortend that ermergency core terperatiures
carnot exceed 1609F?

204, Flease rrovide all analyses by Staff indicatirg that core temperatures
‘" an emergency could not reach levels necessitatirg emergency cocling

for any combination of possi‘lﬁ rceident (i.e. power excursion followed
loss of corvection cooling by alr)

-

S5R B,

202, SER refers to 2 safetv chanrels as well as 1 lirear power charnel
ard 1 log ¥ and period channel, Ilsewhere on sane page 3ER refers io

the power level instruments as safety cHa*re;s. Are there 4 different
crarnels, or is the lirear device and the log !’ device the twc safety

charrels referred to” ZPlease expali:.

20f, The 4 rod position channels--is that one chanrel per rod, or is
there redundarcy”

Is there one primary coolant flow channel and sre secondary ccolart
charnel, or are there two of each?

-

Is snly cne core level indlcator recessary for operation’

09, Flease descrite all irhibits or irterlocks or scran features that
would prohibvit insertion of a -2,37 delta k/k worth sarrle in the reactor
while the control blades are inserted, slow withdrawsl of said blades
to tring reactor up to power, and ther removal of sald sample without
first re-inserting the control blades.
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210, ‘fhat analysis has 3taff dore, and what facts acqulired, as t
the opera.irg histoxry, maintenance, and malfurectior record of ihe charne
safat furetiors, ard irhidlt, interlock and scram systensi TFlease

1~41icate cach malfunction as to rature ard cazuse of which 3taff is aware,

211, Tlease irdicate which of the inhibits, interlocks and scran
svstens car be tr-passed, ard how,

212, Please irdicate whether ary of said inhibits, interlocks, or scrams

- -

sv.tems have heer “-passed.

213, Tlease irndicate whether Applicant has ever irappropriatel; Yy-passed
sald svstens ard, ¥ so, when, which system, ard what was the result,

214, If ar inhibit conditior arisas, can it be cleared, permltting
operation ‘o contirue, without resclving protlen that caused the irhilbil
e.i*., 18 there an 1119t override mechanism t'at pernits the 1:hibit

Lo he cleared without actu.lly resclving the cause of the inhilit{

“e specific as to all such override mecharisms or situatlors where such

nverride can cccur,

217, her was the contrel rod-drive-d wn respornse added to the irhibit?
214, Weould the inhidit at period less than 6 se¢ ard scram at less than J
secmds be ak®le to dnerate fast enocigh to prevent a power excursion If the
axcess reactivity were irserted rapl. 'y and were sufficient to cause a period
i» the millisecond range? Flease provide all calcula“lons and facts to
support your answer,

Sch F=E

217, ‘hat investiration has 3taff undertaken to assure that the trpes of
instyumentation at the UCLA facility are capable currently and durirg the
rext twenty vears of performing their furctions relia®ly” Ilsase irdicate
all facts acquired through sald investigation as to the reliatllity of

sald instrumentation.

5 -1

217, Does the reactor facility have no onsite emergency power system whatsoever,
even for kev or limited uses” I© it does have some limited btackup power srsters,
please irdicate the nature of said systems ard for what instrumentatior,

212, Inw2se of ar emergerncy situation involving loss of power and need
to enter reactor room, what lighting would e available”

220, “ow nuch air (in volume) is contaired in the core and irn the reactor

structure inside the biclogical shielq at any one time, and what i1s the
“low rate (via ratural air convection) of that air?

221, Are the fuel plates stored in ore or two cabinets?




229, 'hat are the Aimersiors {interral) of the catiret(s)?

224, llow mary drawers are there per cabiret?

h he make ard model of the criticallity alarm, precise
wrere is it placed, how often is it calitrated and tested, ! 1t ever
tests, ard what is its “trip point?"

226, hat is the critizality alarm®s power source in case of the
sormal power system to the reactor facility failirg?

227, What is the spacirz bvetween plates i» the cabtinet drawers”

229, Vare the cabiret{s) to be filled with water, what ls the protatility
of a criticalitr ircident occurirg® please provide all calcn.a‘io“s

229, Is there a srrinkler system above the cabiret or rneaxrby”?

270, Are there tarks of wator, or heavy water rearty” If se, what volume
of water or heavy water to thet contailn,

271, ould floodirg the filirz cabiret wiih heavy water prciuce a chance
of accidental criticality” Yhat probtability?

232, Has flooding (from pipirg, #ater tanks, or other causes, ever
scourred ir the area where the fuel is kept” Flease descrite =sach
such incident,

233, Is the cadmiun lirirg of each drawer's bottom renmcvable’

213, Yhat rating of fire resistarce is there for the cabinet?

234, "nat is the meltirg temperature of the material of which the catinet
is made;

235, Vere a fire to take place around the “lle cabiret, —eachins the melting

poirt of cadmium, could the cadrmium in molten form work its way (or drip,
ot of the drawers to the bottom of the cabiret”

a, 1f so, what is the probatility of criticality were firefighters
ther to flood the area with water?

2%f, What is the trickress of the shielding on top of the storage holes
ard storage pit for irradiated fuel” Uhat 1s the shielding ade of?

237, What is the dose rate at the surface of a fuel plate (raximum) while
ir the reactor core”®

23%, "hat is the raximum dose rate at the surface of a fuel plate after
renoval from the core”

236, "hat is the maximunm dose rate on top of the irradiated fuel hole

W *h an irradiated element stored irside at its "hottest” possitle level?
Please provide all data, ard calculations upon which answers237-239 are
hased,




240, “hat is the mirini. dose rate at 3 “eet urshielded fron irradiated

“uel that has been stored at the faclility (1.e., of irradiated “uel stored
at "CLA Auring the licanse period, what is the mininum dose rate for that
“ual at arv poirt durins that perioed)?

241, Yhat is the lowesgt dose rate at 3 feet, urder "RC resulatlions and
'C1A's proposed Techrical 3pecifications, of irradiated fuel that car
Ty

te permitted to be stored on site? (t.e. UClA 1s not permitted to have
sr 3i*e irradiated “uel of less than x dose rate at 3 feet urnshielded ),

Please irdicate which regulatior or sggciflaatior makes svech a requirenment,

242, ‘hat is conpressed air used for at the facility?

243, Is the tack-up compressor autoratically turred or wien conpressed
alr pressure from the sereral supply drops, or does this require msnual
intervertior? I not automatic, please indicate how persorrel know of
drop ir pressure, at what level of drop they are made aware, and what
rust bhe dore to switch %o the ‘rack-up compresscr.

24, Please complete the last senterce on this page from the phrase
“ihe nother irhabited" to the beginning of rext page “1s a safety feature”.
(pages 2-1 to 8-2).

= JEHY D 0.2

ohe, 30 vefers ‘o "periodic inspections” to irsure there is 1ittis
“larmrmable raterial available for a fire,

a. "o performs these inspectiors

%, “ow ofter have they Teer perfornmed, at what irt

e, I7 referrirs o Tire irspections, please idertl
reports of which 3ta®® is aware. -

exrval,
£+ all irspectlor

Al v o

LA, “ow manv “ire extirguishers are there ir the . Il facility, at
what locations, ard of what type?

247, Please identify the Fire (1iefs who have been rade familiar with

——

248, Ir +he event of “ire on weekends or at right when o health physicist
{3 present, what are the irstructions to fire Fighters as to whether %o
rroceed irto reactor room to fight a fire? What are the fire departnmertis
policies regaxdirs fightirg a reactor #4ra? %hat writter procedures

exist for fightirg a “ire at the UCLA reactor?

2Le, Ts water to be used to fight a “ire which involves the UCLA reactor?

270, Yhat irstructior has the Fire Tept., recelved regzardiry possitla
reactivity irsertiorn v flooding the reactor”?

221, Yhat "lessons learred” ‘rom the 'irdscale fire have Teen applied to
rreparations for fightire a fire at UClA? Where car those "lessors learred"”
we fourd in documentary form?

2€2, Did 72 3taff contact local fire chiefs ard watch comrarnders to
deternire adequacy of thelr fire resporse? If so, please tndicate

W ieh sped “tc irdividuals were so contacted (ty rame, adiress ard
?k%ge §8m€%r3 ard the facts odtained through sald con®act.



21, ‘fhat i-siructions do the firs deparimerts nhave, ard wnatl is their
; ricty ig the fira dep nerts ha ar at 1s itheilr
b | e 2 - - - -2 b = -2 3 LN e S -~ -
nolicr, remardirz uhat radiation lavel L3 ccrsidered too ish for thenm
be send thelr “re-fighiers iric an area irnvelved with £lanre”

4 5 i A & s £ ~ }- P ] -~ Y - .
2cl, “hat radlatior detection equipment do the fire deparinenis ‘ave

ard would Trirz ir case of reactor fire:

2re, '‘eyre the rearty Tire departrerts %o veceive 2 report of a “lre
enculfirg much of Coelter :all, do iher nave a forral policy of

-airr first S0 the reacior”

22/, “hat are the orohatilities of 2 metal-water reactior should water
e vged in fightir} a react or f4ye ihat had produced melti»~ of the
Fuel claddirz ard fuel itsel’

2e7, How manv hours o’ burrirs weuld be requi*e f‘a**i;: from a ©
®tye, to reach ‘uel meltirs tomperatures’” ovig, all calculatiors,

data, arnd re?eretces.

If sc, what amount of water uou’4 be sprayed on the reactor per minu
were those sprirklers turned or?

252 Tges the UCLA reactcr room have a fire-fightinrg sprirkler syst e

2¢Q, Tges UCLA have an overnead deluge or foan s;sten
I+ +es, please give the specificatiors.

240, Zattelle studv, p. 43, irdicates a graphite fire would produce “eat
ut 1i:t1a sroke, -he 3taff proposal for installatior of sroke detectovs

ty iha veactor roonm does not indicate the level of smoke recessary for
activatior of the system=-please provide sald inforraticn and indicate
~hether a graphite fire, with alr exhausted through verntilatler systenm,
could hurr Ay anv extended time without produecing enough smoke tc set off
alarm, Iv so, how long?

261,Flease i*ﬁica.e al 1 sna’l ires or exp osions of which 3taff is aware
that have occurred {(a) in the Nuclear Irergy lab, and (r) in ﬁelte* Hall
sirce the reaotor wWas bu*-.. Please indicate also what efforts staf

nas made to determire frequercy of such fires or explosiors,

2452, Toss Jtaff corsi‘er the I'Sl's neutron activatior aralysis activitles

.cr v, alil's urariua; ore assayirg corpany part of the UCIA reactor's
"experimertal progran”? If so, please irdlcate precisely what is experimental

about sald activity.

243, Yhat is the preumatic tube made cf (composition) in *he reactor core
regior”?

26k, tow rapidlv (in msec) does the preuratic tube irsert ard withdraw
sarples ‘rom the core region”

2642, hat 1s the maxirmum reactivity worth of a sample that can te preumatically
i*ser*eﬂ that s phrsicallv capabtle of being inserted in the reactor?
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26K, T3 the threshhold of sersitivitr of the I'ZL monitorirg capability
sufficient io determire the 10 I'R 20 Aischarge levels are ret tefore
d4schar~e Lo the sewer”’ TFlease irdicate the numerical sensitivity of

1 + )
saliq svsTem s/,

s - \ ° -
247, “ow muen air {ir volume) leaks intc the core region per hour®

SR p, 1l-2

260, 32 states that the maximum allowable discharre of Ar-4l from the
reactor stack is 1.6€ x 1075 «Ci/ce. "If that value is exceeded, the alarm
rinzs at 1,2 x 105 Ci/cc ard the operator shuts down the reactor or

the vertilation system,” Please explair what is meant by say'rg 1f

1.6% i3 exceeded, the alarm rings at 1,27

240, ‘ow often is the alarm tested?

270, here precisely in the exhaust stack or elsewhere is the monitor
placed”

271, "hat is +"e maximum corcemiration of lison-4l determined ir ine last
fiye vears to te emitted “rom the exhaust stack’

272, Yhat is the current, most conservative estimate of Argon-il concentration
at the point of emission?

273, Does this estimat: irclude correction (upward) for the 30° discrepancy
determired by UCLA be ween rrab samples and stack honiter”

*

97L, Toes this estimate include correction (upward) for the drop over
time roted bty UCIA in its Argon concentratlon readirgs.

27¢, If answer to either 273 or 274 above ‘s negative, please explain,

274, What is the error bar that should be zivern to the {igure provided in
arswer to 272, ard on what tasis (inclucins all calculations ard data)
is that judsment made”

277, Yas the alarm settin§ veer altered s! e the clscovery of either discrepancy
(descrived in 273 and 274)7 If so, what is the currert alarm poirt”

SER p, 1ll-

278, “ou ofter are the alarms described at this page tested” Is there
ar irdicator lisht or other device to alert control room cperator that
the alarm or the radiation monitor or the conrectior between thenm is
not workinz?

270, Does the <xhaust Duct Monitor automatically shut down ventilation farn,
close automatic damper and scram reactnor; or does it merely arrurclate at
the contr-l parel indicating to anyone there to shut dowr the far, which

iritiates the other actiors?
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Q?. Ts 't corvect that A-erdment 10 to the licerse provided for a reductiun
factor ’ﬁr Arzon-41 corcentratiocr of 460, composed of a poue* use .=ctor

- - -\ -
(12,87), occuparcy factor (107) and dilutien factor (.11%)7 1If not correct,

please sp=cify specificallr what aspects of .“at state:ent are rot correct,

~
O

291, Amerndmer® 10 to the licerse also rmandated that thc llcersee repart
-

to the commission arv charge that would affect th»*% reduction faciive-
ts that not correct” I© rot correct, please specli what did occur,

292, UCLA has since reported to the Commission an increase in occupanrcy

factor--is that true” I sq, please irdicate what increase there has eer
repcrted, If not, pleasn indicate what is wrorg with the staterert,

323 p, 1l-4

"N

23, In what directions do *he morning winds tlow?

294, Yher 3EP states that th: ventilation intake on the iath 3clence tuilding
43 "arou* tre sanm: elevatior"” ‘rom the discharre of the exhaust stack,
preciselv how much higher or lower is it

292, 3+4aff states that "UCLA a4as requireéd <o implement a two year
envirormental surver progran as part of the requirements of Anendment
#10 to corroborate the estimated doses.,” 3irce the 3ER later sa) . that
tne values obtained are ircorrrat, is rot UCLA ther not ir complliance
witk A-endmert 10 for “ailing %o have corroborated the sstimated doses”
If rot, please explair with specificity why rot,

224, Please irdicate e why the Faulev Pavilior TI1D (orn campus, out cf
ur»vai’irf wind patterr) consistentlv showed a lower dcse rate than
either the cortrol 71D placed in Sunnyvale (L0C miles *orth of ca”nus,
and ir Culver City (roughl~ five miles south of campus) ard yet was rot
used as the cornirol., “ow would use of that cortrol rumerically alter
the readings”

287, Whr is ‘he failure to shield the TlDs not an indication of 1radequate
radiatior monitorirg practices”

228, ¥hat hard data, actual readinss, does 3taff pos.ess to indicate to it
that the values “rom the TIl's are "nuch greater than actual exposure

fvom the Ar-41"? ‘''hat measurements has 3ta®f undertaken to deternire the
cortribution from brisk and concrete parts of the “celter structure’
Tlease provide all acts, readirzs. and other data that 3taff ~an produce
to suppor: its claim that UCLA's TLD readirgs are "ircorrect” and

probah 1" mucre greater than the actual exposure from the Argon-317

290, Please show % caleulation and reference how a "LD reading L4 nr/:r
Adurire the TLT studv, when "adjusted for maximun permitted operatinz schedules,
would becore 20 rx/yr,

260, What is the beta dose a‘t the stack”
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352 P, 1lef
2¢] Cn what *asis does 3ta‘® estirate peak conceniratlens of 1,67 x lo
202, Toes 3*aff have arv irformation indicating peak concertrations higher”

-

I# s0, please provide sald irformatior,
207, 3R 1rdicates =
Arerdmert 10 4:%-: ined the cperatirg factor to te 19,7 ., Tlease irclcate
whr the use of the & figure is rot a violatior of Amendrert 10 conditlons,
224, At what distance ard what point 1s meteorclogical dllutlon factor
By ’, - -~ N

as" ted to be 4,47 x 10°27 Is this average “actor over a rear of

i"erer: wes il er patters

295, Aside from the Rublin ¥ esis. on what btasis did 3taff deternmire

the rumerical value of b.é" 1073 14 45 row usirg? Please provide all
data and measurements taken,

Precisely where ir 10 CFR 20 does 3taff get the 15 dese corues c_io*
fartor (10 072 20, with unspecified section, is givern as refererce,”

27, On wnat hasis does 3taff assert that dose correcticn factors valid
1., 1024 oy the chimrey of the Harwell I le (ZEFC) are valid for the
1A roo® eorditions, meteorclogy, ard exhaust stack srsten? Ilease
provi‘e all facts, by calculatior ard reference, that irdicate that is
a valid assumption,

262, Ts either the dilution factcr or the dose correction factor Zased
ar data from fasilities whers exhausted z2'r was hotter than anblent

when exhausted” T¢ ves, please indicate specifically which factor was so
taszed and how staff corrected for the 4ifference.

266, How 4id 3taf® correct for the fact that th: rooficp concentration
mav be lawer than concerntratior some distance on top of roof, which
eould also Ye givirg a zamma dose”

300, “hat actual radiation measurenmerts does 3taff possess or is 3taff
aware of that irdicate exposure due to Ar-41 at the ventilation irtake is
less thar 2 mx/vr? Flease provide all actual measurererts of radlatior
that so indicate.

=R 11-7

301. Flease irdicate preciselr how the meteorological dilutior facter
was arrived at by 3taff,

302, Aside “ron the Rubin studv, please indicate how sroke release studles
provided rumerical verification of the dilution factor.

cperatirg factor stipulated ir the Technical 3peci®ications,



307, . 3%aff irdicates calculaticrs oy the TCLA retecroclog’ departmert
verisy +the dilutior factor. ~The orlr cormtrinution by the metaorolosy
igrartmert Intervenor car “ird ir the referenced item 1s an essay

"he Nor=iuovant Sent-Cver lurme" ir which no calculatic-=s >f corcentraticn
at the point in question can te fourd v Interveror, Please indicate

“» page ard paragsraph where in that work such calculations car be fcund,

W4, Yas it 3taf's irpression that the text o‘ UCIA's answer to Ruestir:
was Y leteorslosy Srofessor Vurtele ir 322 Ref, 57

DA

30%, 'That aralysis did 3taff undertake of the oﬁe-s propo=ed bty Frofessor

rurtele, particulari the statement on page 3, "-hus, in tnis example this
sirple theory says that elther (1) the alr ir*ake is within the plurme,

in which case it is receivirg a hish concentratior, or (2) 1t is cutside
the plume and receives a concertratior of zero."?

304, Flaase show by calculatior and reference how .04 t ,03 mrer/nour
represents backgrourd radiation in Los Angeles.

307, Is the assertion that levels of direction radiation ir this uncontrolled
area are ot detectable atove tackground btv calitr Led meters uuri'g full
power reactLor operatio' based on measurements by 3taf or on ~pplicant's
reasuremen+s alore” If measuremerts have beern undertaken oy 3talf, please
srovide “he readings and the records thereto.

308, Did :taff review the arnual rad.ation surveys prier to making this
assertior or merel-’ accepted the statemert by Aﬂplicant.

3009, If 3taff reviewed Applicant's data, did 3taff note ary readings
ro

avove this "hackgrourd” level in uncontrolled areas? If so, please
identify sald readirgs.

110, “hat is the mar.mun dose (beta, gamra, and neutron individually) te
persors =mp’o"ed $n the Engireerirg - uildir; snack bar orn the third floor
of Zpelter Zall above the reactor’

711, “hat is the maximum person-rem integrated fisure for reutror, ganra,
an? beta exposure in that snack tar since 1t was built?

312, Provide all calculations, data, a¥d references upor which answer 310
ard 311 were mased,

313, "hat is the maximum readirg ("hot spot", on the fifth floor above
the reactor.

314, What is the maxinmum persor-rem exposure to the public from walking on
walkways on 3rd “locr surrourding the 3rd flcor equiprment roomj provice
all calculatiors, data, and refererces,

71¢, Yhat facts, ircluding all calculatiors, data, readinrgs, arc refererces,
can 3taf® provide to demonstrate the adequacy of tie reactor ard reactor
room shieldirs in protectirs the public from direct and induced radlation
arourd aréd above the reactor”



214, Toes Cls have 'TPA filters ir the rabhit roor’

117, Does "CLA have SEPA filters anywhere ir 1is Tacili

lemorstrate thar are rot reeded to complv either with radiatlor
aratectior stardard§ or with ALARAT

719, I° ro ZFA filters are at the facility, what Tactis car jtad® produce
o~

v .~

L

310, "Mat is *he ase of the hard-ard-foot courters erployed oy UC
the weactor faciliir? Do they emplc: © vacuum tules or more advanced

a
.

.2
echnology’

20, TNo visitors routirel’ wear film tadges wher tourirg the facilits”

T¢ rnot, are thelr rames and addresses routirel; recorded <o contact “hem
t» gase significart exposure was later determired to kave occurred,

321, Is 3t aff aware of irciderts ir which contamiratiocn was not detected
v ‘ppllcant” If so, please 1dentily each such -c'dent Yy time pexicd,
nature of i"cidn** ard caute.

22, Tlease provide all data 3taff pessesses irdlcating that Cchali~A0
ar+amiratior is no. presert in the ['Z1 high Tav,

123, Tlease provide all facts 3taf possesses indicatinz that Jotali-A0
sartamiraticr Ras cccurred ir the 1LL high tar., Ildentlfy the pa"‘c'l
ard specific parts of the hish bay where the cortar inatior took place

12 such contaninatior has occurred,

382 B, 12«
924, Tlease update the chart for 1370 and provide all data 3taff possesses
o £111 ir the period from 1960 to 1974,

32¢, Cn what basis is the visitor dose made wher visitors are rarely
“adred? 'hat is the visitcr persorn-rem”
924, Flease indicate all cases of over-exposure of workers at the UCL
reactsr during the period 1360~ present.

3225 'r*erve*or c1rds ro 4iscussior of “ilm badge progran at UCLa.
What is 3:af°'s assessnment of UCLA's practice of monitorirg its
oun £ uﬂ. tadges”
"hat 15 *the mirnimun detecti®ility above backgrournd for ganmma,
s0f% ramma, beta, ard neutron ©4lm badges” TFlease explairn discrepancy
retweer memo of ‘arch 4, 1990, Jack Hormor ‘o Walter Vegst, stating
nayd gamma (rreater than 150 /e') minimum as 20 m#, ard statemernts by UCLA
ir arswer to 3taff questions that minimun was 10 nd?
¢, “What accuracv does 3taff telleve ‘he film badge realirgs have”
4. Yhat to*al dose (beta, ganma, reutron, ard L-ray) could an individual
“e receivirs ard sti1l have the dadges read zero because of thelr threshholds
(for *he morthl, tadges;”
e. “hat vercer‘ o® actual dose fades ir a three-morth badre!
£, "here are "CLA's cortrol €iln hadges kept°
=, "hat has 3taff done to determire whether the con.ro1 badres may be
pigkirg up radi tior other than “ratural ‘ackground" and thus skeui*g

the other readings? Tlease ‘e specific of efforts tc make such a determiration,



303 = 171
-~ o sEmT 3 & % - ] -
922, 3T irdicates UCIA hMas ~ubrdtted a draft emergerc’ plan for review

e R
P F.‘-.
a) Coag 3ta®® refer here to the emeygercy plan cortalired Ir ile

adt |

arnnlication”

Y I7 rot, plerse provide a copy of tne draft referred io, ard
311 writter gommiricatiprn therete, It is Intervencr's understandirg that
a1l such esommunication tetueen 3taff ar” ‘pplicari is to e served or
Irtarveror as well,

32 o, 134

228, Did anv of the violations of rules, guldelires, or techrical specificatiors
‘ave notentlal safetr sigrificarce” I® so, please identify trhose that 41c”

322 o, lu-b

330, Tease show, by refererce ard page, all facis to suppert the

staterert that “or the metal-water reactior tetween alumirum ard water

to occur re uires that the claddirg e ir the form of

alumirum £1ilings,

131, Please show, % page ard paragrapn, where in the -attelle study 1t
irdicates that the aluminimum muzt “e ir the form cof filirgs to explosively
react with water,

332, If the assertioris correct that alumiruvm filirges are recessary for
axplosive metal-water reactior, please explair the existence o7 aluiirum=-
water reactior at 3JPIRT ard 30-1,

3R », L.t

773, Please show, by page ard pararrapr precisely where in the Zattelle
report 1t i3 irdicated that a chaln of ‘ee events (failurs . experinertal
apparatus, bulldirg fire, ard the exposure of graphite :locks to free flow
o® alr) is recessary for a sraphite “ire?

734, 3Z° states that it corsiders "thls scerario tc Ye such a remcie possibility
that 14 poses yiriuallw ro risk - the UTTA reactor,” (emprasis added).
v "wir uallv no risk" ard % reference to a particular sceririo, does 3taff
irterd to say that

az a graphite fire at the UCILA reactor canrot be creditly iritiated”

b< a sraphite fire, were it to “ccur, car-ot credidly cause fuel damage”
¢, Flease show all facis which 3ta®f could produce, by calculation
ard reference, t0 support answers to a ard T atove.

33¢. :tattelle, p. 26, corcludes atout mechanical rearrangementof the core

and “loodirgt ‘Tetalled analysis of this acclident and 1is consequerces are
beverd the scope of this study." P, 25 refers to a "potertiallr creditle”
scerario with a secorndary external water source causirg a nuclear excursion,
Please show, by page ard paragrapnh, precisely or what 5taff tases 1ts assertion
that the Tattelle aralrsis “"indicated that the most severe consequences

“rom these everts would be mecharical 4.:mage to the core,”

R R N e



3ZF », b5
914, Does cattelle study assuue "1007 irstantarecus release of rotle

and 1odire -ases” as 322 states or rather 100 withir the recoll distarce
or 2,77

337, Precisely what is the dose that as irdividual would receive at th
or room sutside wall or ir the 3xd floor srack mar over an elsht hour
veriod “rerm Airect radiatior fron exposed fuel given the :attelle assunptiors
*out prior history? Please show all calculations ard references,

e |
A
3

', Precisels where ir the 3ZR (pare # ard maragraph) dces 1% show that the
acciderts mertiorned "would not pose a threat to the health ard safety
of the workers..."”

119, -attelle studr states (p, 26) that the “cornsequerces from a core-

crushirg accidert would de some multivle of the corsequences cf the fuel-

hardlins aceidert,” Yet 3ta’‘ corsicers tha maximum deses %o the public

from ary creditle accident to be less than what -attelle consifers for

the fuel hardling aceidert, Turthermore, 3taff claims its aralysis ic btased
: or "axtrermelv conservative assumptiors.” Flease explalr the apparert

discreparcr hetween the 3attelle study and the 5taff's corclusiors 'n

the SIR btased orn said study,

40, 3Z2 clatme that a “ire in the reactor roor "would rot pose a threat

| t5 the health ard sofesr of the workers or the publlc,” Zarlier ir the
3ER, 3ta®‘ claimed merelv that a sraphite fire could rot credibly occur,
Toes 3taf‘ claim that such a fire, should it cccur, would rot pose a *hreat
to health ard safety” If so, please provicde all facts and re“erences
upon which such a statenert is supported.

W1, 3taf® also claims that "a severe ‘uel hardling accider. irside
the reactor room would rot pose a threat to hes'th ard safety." las
3taff aralvzed such an accident occuring outside the reacter room; 1f
so, what are the results of that a-alrsis?

| 3Z8 p. 14-0

|

342, On what hasis does 3taff corclude damage to fuel plates would
ceeur as puillotire-type breaks” Uould rot groater surface be exposed
b ror-zuillotire-tvpe broaks, and are rot guillotice-type treaks far
less likely to occur thar fractures, splintering, and rough edzes”
Fresert all facts and refererces upcn which rour answer is based.

SEZR L4-10

373, TZattelle study assumes the rvesult of dropping a shleld bdleck or

the core would result in exposures "some rultiple” of 1%s dcse estirates

for a “uel hardlirg accident, 3taff assumes the worst creditle earthquake,
. trvolving collapse of the superstructure onto the core, would result ir
doses less thar ‘he doses Zattelle postulates for dropping ore of 24 fuel
elemen*= or i*e floor ir a fuel-rardlirg aceident, Ilease explalr wh-
3ta®f rejected the results of the sattelle study ard provide all facts
upenwnich that corclusion was hased,

Re o SPONREN Ut condliabue W I e i ed el 4



a4k, " hus," sars the SI3, "the lodire releases “or the severe earihquake
iarared cor~ are within 1 ’" Cr2 Fast 20 1limits.” Tre previcus serterce
ra®ars +o 1irits for werkers., Is 3taff considerirpg visitors, students,
ard faculty at UCIA radlation workers for determinirg which 10 CF2 20

18¢nits to apply”

=, Flease explair whr 3taff uses 10 OFR Fart 107 for comparison

purpcses,

38R p, 17=]

JUF, Tlease provide all ‘acts and re‘erences to sup*o*t the statemert
that "the operators of the UCLA reactor perforn regular preventive
=zirterarce ir order to discover potertial fallures or to preclude the
“ailure of comporsris, At appropriate times, comporents with degraded
nerfor-asce are replaced before failure occurs.”

W7, Flease provide all facts and references tha? cate applicant hzs
a“n’ to d¢ appropriate malrtenance at ire,

A2, Flease indicate, for the fuel currertly ir %the reactor cors,
ard for oreratior for the next twenty vears at the licensed 1imit of
operation, at what poinrt maximum fuel plate burn-up would occur;
{.~. wher, under those conditionz, would fuel have to Ze replaced”

B

T® mayinmum burreup <ould rot have occurred by that time, please irdicate

v

wrat mereant of maximum would have occcurred oy year 20CQC,

-

e, That would he *ka raximun ¢3se at I feet ursnielded from fuel
a*t maxinum burn-up a) immediately after shutdown, and b, 4% hours
after shutdowr’

Ceneral atte

320, TFlease identify the !'3C 3taffperson(s) who prircipaily arswered these
irterrogateries or cortrituted to their answering, If specific interrosmatories
were primarily the work of ore persorn ard others the work of others, please
1dertify which irterromatories were ident!“ied ty whom,

221, I7 rot elseuneye identified *ere-n. please provide the qualificatiors
o° tha irdividual(s) who answerad said irterrosatories.

222, Tlease irdicate the 3taffpersen(s) who did the principal technical

work on the 3ZR and if not elsewhere provid.d, please provide = detailed
descriptior of technical qualifications, previous employment, educatioral
backsrourd, ard other relevart data b which ‘0 evaluate technical experiise.

323, If not idertified in response to 352, please provide the irnformaticn
requested therein for Dr. Hal Zermard, Past emplioyrment unre.ated tc tec’nical
qualifications but which may be related to potential past assoclatlons with
licensees ir question should be include? if relevant,

374, Please idertify % name, address, and ti‘le, any expexr: witresses
whom "BC 3taff irterds %o call at hearing, the subjects to which they

wil) address *hemselves, ihe references and calculaticrs ther will use
sther than those contaired in the 4 Jure reports, thelr quallfications




13 experts ard ary information such as past e:ployrent or current
assoclatlors other tharn repulatory funcilors.

92€, Frior to the 303 belnr relessed, the followlrg statement was
racordad 4n mirutes of ihe Carpus fadlatiorn jafety Commiitee at LCL-
{“acanber 17, 1070,

| Zeactor llc..se rerewal and Cridge tle Sng. .here will be a putlle
| nearinr ‘precedert for a teaching reactor. on the nuclear reactor.

| state oard (sic) will %ell parties what points will e heard as

1 a hearins sometime in the spring. At that poipt 170 will shift

| from neutral to support of UCLA, Jridge the Lap has 2J ltems of

’ {ssue, szome of which will help us to do betler,

L
Tlease irdicate the nature of any communications between ‘RC i%aff ard
1 3taff of the licensee that mav have resulted in licensee's btellel that
| 1t a certain specified tinme " 'RC will shift from neutral to support
| a¢ UCLA." Tlease irdicate the dz‘e of all such conversatiors cr communications
i ard who *re ir-ividuals were who .re involved in sald communicatlons.




}. “xe 2I5 variously descrides the UCla reactor as water moderated
(p.1) ar? as srap-ite moderated (p.2)., Flease clarify,

2, ZI\ irdicates: ""he roof of Zoelter :all *cuses the 14,00C CF.
woactor stook ard reactor voom exhaust fan, ard is a res ,rlc.ed area."

a. precisely what is meant tr "a restricted area.”

b, precisel- what phrsical mears restrict the area from public
access”

¢, are ‘here other vertilation irtake ard exhaust fans for Ule

reactor roomy 1 so where are thev located exactly”

7, Dia states that C-l4 exists in very mirute quzititles, Flease
siow o caleulatior arn? refererce, and b producirg avallalle deta
as well, what quantities of C-14 are produced:

a) rer rear

pev hour of operat on at 100 kw

c to date by the facility

d) total produced by vear 20C0 given past operatirg history and
assuning “uture operation and licensec limit,

4, Flease show to*al environrmental impact of that a'nunt of C-14,
sivar 1ts l1%e-tinme, Fouw mary person-rem of expcsure will that C-14
oroduce lefore it has decayed away” Show all calculations and
references,

¢, Are ‘here any direct radlation readings on lhe iath-3clernce bulldirg
which, 17 valid, would cortradict 3taf's caleulation of 1.4 mr dose”
17 30, bv what “actor is there a discrepanc:”?

f, applic.tior and arrual radlatior surveys irdicate gamma doses in
rsactor room up o 200 mr/hour, Please explair guoted average ilm
adge readirg of 17°¢ re/vr, ard 1200‘::/?: raximun,

7, What is the reuiro~ dose %o people in urexposed areas; TFlsase present
all data ard calculatiors aréd referercss to suppor. your a- uer,

‘. as "'CIA experierced arv cortamination protlems regardins high ard
low level wastes that may have resulted ir public radiation exposures’
If s0. please identify each irstarce,

8, Is the low level liquid effluent radiation monitor capable of detecting
concentrations at less than 14 CFR 20, Apperdix 3 limits” ZFrecisely

what is 1ts threshhold and what problems has it ereountered that may
sined light on 1is reliability,

10, 3ER states regardir. the Los alanos and u“tOLIO studies:

"Tr all cases ‘he aralyses made or a "worst case” basis, did not result

i veleases outside the reactor room of more than fractions of the guidelires
i= 10 C°R Part 100 for offslte doses, and ,..would probatly not exceed 10

CFR Tart 20 limits,” Irtervenor can fird only ore dose estimate related

to e accidert scenario lr elither study, TFlease, Ty page rnumher ard
varagzraph, irdicate where the two studies determined that the scerarios

“ou eite would result ir doses probablr not in excess of 10 CFR 20,



el what 1s the maxinmun creditle accident, ir 3%aff's Jatermiration,
-

12, At paze € of EIA, ;*aff vefers io educatioral ar? research objectives
ar? acivities perforrmed by the 'ClLA reactor, OIoes a+a4’ consider
reuiror activatior services fsr comnercial users par: of those funct
=® sc, please specify in ‘etail. and produce all facts you can 'ro vid
‘o suprort vou answer, preciselr wh sueh agtivitr i3 rssearch or educa
ard rot commercial activity.

B

s
e

2
-
-
-
1

3 ‘*cvi‘e all evidence vou car sroduce to show that the nuclesr ergi“eer"r/

phrsics prosran at UCLA would Te glimirated if *he reactor were shutdoun
w3 143 furctiors nnk irarsfarred alsewhere,

m

14, Tlease provide resulus of all aralvses 3taff urdertook to determine
“easibility of rot shuttins down the facility but irstead converting it
{r+o a2 simulator, wit: ro fuel on site bt the reactor otherwise presert
and performirz 1is teaching functlons,

12, TOIA i-2icated ir answer to questions by -taff that in -970

m1ls 31 hours of reactor operaticr were devot ed to irstructi ou. with

sirilar fizures for other rears. <~recisely what is it that nales
"eemmuting” recessarr if onl+ 10 hours per quarter of reactor use
wert to classroon irstruction?

15, Do anv ruclear ergireerirg prosrans at other co leres travel to UCLAT
"hat would pravert "field *r‘ps" *o C Irvire ©y the sra.l instructional
activity row *aking place on site

17. Precisely how rmany nuclear erri eeriry students carrentl; (ﬁuri's
a» gquarter of last ~ear, rely on the ractor for thelr -rerit-receiv
stutles or research” (Ve are rot re‘ervirz to total enrollnment ir

the cherical, thermal and nuclear ergineering progran, ror o students
whose class may visit the reactor for a lerorstration,. TIlease provide
11 “acts, da*a, ard refererces upor which this arswer is btased,

12, 3taff refers (p. A) to "activation of materials as part of the UCIA
curricula,” TPrecisely how does activation of sems for a commercial
Jeweler arnd activatior of mirirg sanp‘es for a2 comrmercial assaring company
represent part of the "UCIA curriculal"

10, 3taff refers or page 5 to “"reneficlal uses of tle reactor”

amorg them "cortritutiors to sclertific krowledge."” Ilease indicate
all oow*ributio' +o selertific knowledze by the reactor since 1970 of
Wnich 3ta®f is aware ard which forms the basis for sald statement,

20, Please irdicate all scholarly papers published since 1775 based on
vesearch in reactor phvsics done 'w the UCLA nuclear engineering derartment
veguirirz use of the UCLA reactor.

21. As JTT ard other ron- CLA users send their samples <o UCLA for

activation aralysis, what would prevert UCLA users “rom sending thelr
sammles to US Irvire should the UCLA facility cease to exist?



- e

2%, 3#a®® states that "Irasmuch as ‘he reactor has been constructed
ard 1+ operation sirce 1940 there are virtuallr no additioral capital
wesources requirsd,” Tlease irdicate how ruch morey 1s expenied 1r
ralrtalnrirg, operating, and upkeep of the reactor per year ard how much

would reed to ke experded over the rext twenty rears if relicersed,
Than please indicate what the reactor censtruction cost,

23, Please irdicate all aralysis included in rour 2IA as to the
envirorner+al impacts should the bomb-srade uraniun be diveriad ard
fall into violert hards.

2L, Tlease irdlica‘e the envirormertal irpacts should radiolosical satotage
take place at this facility,

22, Tlease irdicate the adequacy of the protection measures agairst
radiolorical sabotaga.

o£, ‘ow larre ar area of campus would te ccataminated were &C- of the

core “issicn products to 'scape’ Flerse Lnow all calculations ard
| refarerces.

27, 'ha+ =ou’d be the effect on srourd water should 50" of the soluble
#13sicr products contamirate water that reaches ihe wa'er tatle”

29, Flease specity, in detail, all alterratives corsidered b 3%aff
+o0 the ccntinued operation of the UCIA reactor with fuel orn site,
all aralvses conducted of those alterratives, ard all data acquired
thareto,

to this reactor are” .

30, As this reactor 1z orly operated less than 12,27 of ihe week, anc
a3 the licensee has several cther, rewer reactors, 7ore state~of-th
ar+, precisely why is it rot more cost-effective %0 consolidate users
an? have s*uderts who wish te major ir nucleax ergineering (the few
whe 4o so major at TCLA) go to a campus with a newer facllity”

"ould not fcwer resources bve expended” lould rot risks be reduced”

- 5

P ease provide all facts ard references jyou earproduce to suppori [ our answers.

|
l 20, Preci-elv how did 3taff go atout deterniring whati the alterratives
|
i
J
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1. Your report staites that the UTR design was manufactured Iy American
"_oa

"pdlator and 3tardsrd Jaritarr Corporation and that "all “lve conterporar;
\reonauts In the Urited 3tates,..are the UTR model.”™ It 13 ~ur understardirg

=y

+rat the UCLA Argoraut resctor was manufactured v AlF, ITlease clarify,

?, "eu state tha. the origiral Argonaut reactor nad 20 ‘uel, relatively
larme nepative vold ard temperature coefficlents, ard was orly capa:l

of contfrucus operatlor at 1 kw because sustalned operation atove aloutl

1 kW would result ir shutdowr because of ‘he regative ‘erperature coefliclenrt,
Are these "falle-safe physics paraneters” fourd ir greater or lesser measure
a*t the currert UCIA Argonaut reactor”

3, Tou state (p. 1-3) that past Argonaut safety analyses have beer hased
“almest exclusivelr on limited experirental data, .ience the scope of these
aralr ses is quite narrow, To expand ard update these origiral studles,
particularly ir the light of more than twert: years of operating experierce
and additional research, the . uclear FRegulator Commission requested
‘attelle, Tacific l'orthwest lavoratory, to make a gereric creditle aceidert
aral-sis oF Argoraut-UTR reactors,” Zesides the SFERT destruct test

ard estirates of percert operatirg tirme at existirg Argoraut reactors,

speei “icalls what aspectsof the “more than twert) ears of operatirg
experience and adiitioral research” were corsidered in makirg your an2lysis’?

%, Are “here anv annular core Arronaut reactors ir the United States”?
I 30, please specify which,

z, “our studv refers to the Argoraut's regative temperature coefficient,
As the Argonaut 1s both water and graphite-moderated, as well as graphite-
reflected, the coefficiert for hoth secomes important, Vhat are the
varicus temperaiure coeffinierts at different Ax onaut reactors fcr:

a) water ard b) graphrite” PFlease provide references,

£. Does sraphite, as used in the Argoraut reactor, have a positlve
temperature coefficlent? Flease provide all facts ond refere-ces %0
support rour answer.

7. I# s0, 4id rou consider that positive coefficlent ir your anclysis;
1¢ so, how’

®, If 1+ does have a positive coefficliert ard you did not consider that
fact ir vour aralysis, please indicate how the analysis would ‘e altered
1f that fact were considered,

2, “ou list a number of previous aralvses related to excess reactivity
insertiors, 3ome of these aralyses appear to contradict the corclusions
rede ir vour analysis, Flease indicate, specl ically and by reference,
what 1s ir error ir each of these aralyses tha: leads you to conclude

rour aralysis is correct and theirs is not. Iln particular, the assumptior
vou make *hat a 2,4 delta k/% irsertion will produce a period of 7.2 msec,
12 Vs energzy release, ard maximum fuel temperatures of 500°C, Tlease
show *he flaws vou helieve exist ir the a) AlLl study, b), the 1959 ATL
studv, e) 1961 ATL study, 4) G EC study, e) URR studv, €, Ja30l study,



-

ard z) the UCL: 1040 “azards Aralvsis, which differs slighily from the
TZC report, Jou reed only address wh vou arrvive at different

f4 rures “or pericd, ererr release, and maximun fuel temperatures, but
should indicate whv vour estimates are believed to be the corrsct and
most sufficiently corservative in contrast ‘o these competlrg analyses,

10, 7ou state on page 5 that the CUEC material postulated a 10000
rize ir “uel temperature, It is ocur urderstarding that what was postulated -
was ar ercrgr release capable of a 1000° terperature rise atove the

saturatior tenperature of the water. TFlense clarify,

11, Tt s our underst.ding that the GZUEC material dgternined that meltirg
would oecur with ar erergzy release capabdble of a 1000°F termperature rise

1= addition *o the ererzy recessarv o trings the water %o saturatior,

trat this was sorrelated to a energy release of 32 .'s, which was deternired
through certain relationships tetween Sorax ard different argonaut

reactors, to be.resulted from a 2,4 inseriior (2.3 in the UCLA case..

You state that the 57 ZC material stated "that the reactor would toclerate
;his amount, raQidly irserted, mwithout the fuel or cladding reltirs,"
(emphasis added,), TFlea=e explain the apparent contradiction.

12, At pare 2 you state: "Ar a priorl calculatior of the expected terperailure
rise from the largest rossible pulse needs to be performed ard the results
compared with the data from the SFER. and 2CRAL experiments rather thar
relvirssclel on ermpirical extrapolations ard interpolations of the sane

Aata," 7our analvsis, however, appears to te an extrapolation ard irtarpolation
A" the SFERT destruct data witnout comparisor with Z0RaX data or other

data, Tlease explalr,

13. 'hy was "deliterate destructior or sinilar evenis -- i.e, sabotage =--"
rot corsidered ir vour study”

14, “ou make clear that shock wave pheromeron should be investigated in

a future studv, 3v *hat do rou me.n your study does rot corclusively
detarmive what is *he raximum credible accidernt for ~rgonaut-type reactors
“ecause shock wave paenomeron rmav produce greater damage than that postulated
in the accldarts ou did investigate? FPleas2 explaln your answer ir detail.

1¢, What prevents 20 fu¢l from being used in contemporary Arzoraut reactors’
"muat modiTieations would be necessary to permit use orce agaln of 20 ° fuel®

1€, Is the cadmium sheet used ir control blades for current Argonaut
reactors .. CLA irparticular) cladded with any other raterial, alloyed
with other material, or is 't simply a cadmium blade” Flease give de*alls

ard source of information,

17, Is +he void coeffic.ert for the UCIA Argonaut reactor smaller or
larser than the vold coefficiert for the SFERTT

12, “hen you refer (p, ©) to large nepative temperatiure coefficients,
do you refer to the temperaturs coefficlent of water”

16, “ow does the overall terperature ccefficlent of the core charge
Aurirr lorg-term operation durirg which the graphlte warms up”?

20, That is ile temperature coefficiert in the higher terperature rarges
tha* could e axpected in a power excursion?
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22, Does the prompt reut. 1ifetine change with ‘ermperature’ 'hat
snecific charzes take place ' é - 70C9C; provide all
facts or which vou hase rour answer, includirs references.

22, Does prompt n- ;. lifetime chanse during ar excess reactivity
trsartion of 2,6 ir.an Arzoraut veactor and 1 so, how does it changej
provide all facis ard refererces upon which vou base your answer,

24, Is prompt reutron 11fetime for Argonaut reactors calculated or measured;
please indicate how the calculation or measuremert 1z done, ard what
error mars should be siver to *he reported figures for prompt reutror

Ys &
1ifetine,

22, 2, 11 states that the carlier aralyses identifiesd raxirum levels

of yeactivity ard "irmplicity" those levels that would rot cause severe dlsruption
of the core. Flease presert all “acts ard refeverces which dermonstrate

that severe core disruption garrot occur at ar Arporaut reactor without

mel-i~z of the claddirg,

26, 7ou state (p, 11-12) that the maximum power ard ‘otal erergy release
are a ‘unction >f the period. Are they rot also a functior of the total
nunter of e-folding iimes prior to shutdown, and thus dependert upon

the speed of particular shutdowr nechanisms in particular reactors” Ilease
explair your answer ard produce all facts that suppert it.

27. 7ou state (p. 12) that the required review systen for experirmenrts
at research reactors would preclude a severe iradvertert chemical
explosicn, Flease state explicitly what review you have conducted of the
adeguacy of sald review systems at the UCTA reactor ard the results of said

aralvsis, and all facts upor which it 1is tased,

29, Please, bty reference ard facts, show all supportirg informatlor vou
car produce that alumirum "has to be molted or finely divided vefore the
exct ermie reaction occurs.” (p. 13)

20, You state crpage 13 that "the water used to extirguish a fire could

iead o stean or other explosive reactiors, ircludirg the al-ioC reaction, .
Ivan coolingof the fire, 1f sufficiently rapid, might lead to contraction

and “lexirg of metallic corporents that might rupture the claddirg ard lead

to “ission product release.” 'ie see no aralysis of hazards from graprite-
*ipe-fightire included in the section on such flres; irdeed, there appears

+o he ar assertior that dargers ‘ronm such fires are limited o the fact

that fire departments mav arrive in time to put out the fire.

Flease irdicate ir detail what hazards ma; exist in the fightling of
a graphite fire at a reactor, what trairirg and procedures rorral firedepartmerts
rear Arcoraut reactors (particularly the UCLA case) have ir fighting sich
#1res, what the correct fire fishting techrique would be ard what incorrect
techriques are possible. Tlease also discuss the potential for accidon:al
eriticality or reactiviiy irsertior v water-looding during fire-fighting,
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x.
s ratural uraniun; what would te the effact of 2dding 10C ¢
erriched urarium in terms sf reactivity additicr” [Flease provide

latiors ard refsrerces wiere applicatle.

AN, At pare 15 vou refer to positive reactivity insertiors. lou assume

11, Are you aware of ary pesitive reactlviiy effect Yy pertially drainirg
the core” If 3o, please specify,

12, Trecisely why is the "substitutionof heawvr water” rot creditla’
“{ve 211 “acts 2nd refererces ts support your assertion.

13, You say that "althoush possitle” partial or complete replacemernt of
e modsrator with a superior nolerator is “not a credible or Teasitle
aceldart scerario.” Crecisely what do rou nean Ly the difference betweer
sorethirg “eirs possible but not feasitle or crsditle” And show all
Aa+a. caleulatiors and . ererces that demonstrate it is rot feasitle

or creditle,

34, Are *here ary other versions of the irheour equation that produce
317ferert results in terms of pericd for a 2.6 delta k/% irsertion?

I+ so, please describe ard give the equations and the resulting periocd.

12, “our relationship of recir ocal period to total erersy release
13 far less corservative thar that assumed in sevaral other hazards

aralvsis. Flease vrovide all facts ard references that show your figure
+5 he sufficientlv conservative and the figure of cholce,

36, 1If the 3CRAX iata were used Iinstead of the >7ERT data, what total
arery release would be assoclated with a 138 s™- periodi

37, If data from the 3L-1 excursior were used insteazd of the SPERT d» .,
wha* total erergv release would bLe assoclated with a 132 s=1 periocd”

76, Preciselv whv is the 3PER” Zata to be preferred over 30RAX and 31-1
Aata; or is 1t preferred in your analysis®

39, Tlease show rrecisely, bqfnlculation and reference, how 12 Vs
is assumed to produce 4 x 107" fissions,

40, Tlease show all facts, by cal.ulation ard refererce, that suppert
vour claim that "this calculatlon maximum erergs release,..is rot large
eroush to produce core disruption leading to claddirg failure,”

1. On what tasis do ou assume (p, 1°) initial fuel temp- .ture of #0°c,

L2, Flease explair the large difference (low) between v - leulations
or pase 1f for temperature rise, tased on models, ard - imate cor
pare 10 tased on the 3FIRT empirical data.

43, Please explain how you determire 596°C 40 be 7+ L be.ow the nmeltirg
poirt of the fuel meat, when elsewhere you say melting occurs at £40°C7

44, "BC S+a®c ir its calculations assumes ar iritial fuel temperature of
7293, Given the meltirg point of the urarium-alumirum eutectic used in
the UCIA reactor, how much below the meltirg goirt would vour estimate
msed on 3FER"'s hot spot be, assuming the 75°C starting terperature”



L2, Yhat error hars should de ziver ir trarsferring from the 3FER.
hot spot o a possidle UCLA hot spot” llease provide all calculatlons
ard refererces %o support your arswer,

UA, At what ‘erperature telow the melting poirt of the meat does the

aladdirs beconme ductile and claddirg fallure due o interral pressure
arir to occur with this kind of fuel” Tlease provide all facts and

rafarences t0 SuUppOrt Our arswer,

47, A+ what terperature does volumetric expansion begin tec occur Ir this
marticular fuel”

L%, A+ what level of enerz’ release ard period ard excess reactiviiy
_~ser:ior were claddirs fallures roted at Sorax anmd IFEETT

40, At what terperature car claddirg failures be corservatively
exvected at UCLA? Flease shcw all calculatiors ard refererces,

<, Cr pare 19 you refer to the supposed ~4°¢ rargin "telow the nmelting
noirt of the fuel meat” as "certainly adequate” as a "margin of safety,
Ir derrees C, uwhat is the miriral margir of safety civen conservative
assumptions? Tlease provide all facts you carn to suppert rour arswer.

"
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€1, If vour estimate of 12 i¥'s were rct correct, ard the CILC estirate
of more tran 32 13 were indeed the correct value, wnat would te the
actual temperature rise for the hottest part of the fuel” TFlease ive
all calculations and references,

£2. If your :stimate of less than 590°C maxinum terperature from 12 i3
release wire not the correct value, ard the JA3Q estimate of £-12 .lUs for meltin
were correct, what would be the maxirum fuel temperature given the UCLA

uel ecorfisuration with a 12 '%Ws excursion? Flease show all calculations
ard references,

=3, Cn pase 21 you state that "core disruption, if ary, would be minimal,”
Please show all facts that you can produce to demonstrate that that statenent
is correct for the UCILA reactor configuration.

e, Does the UCLA reactor have deflector plates desifmed to prevert
repeated criticality from water fallirgs tack L.to core” Ilease detall
arswer,

=, "hat 13 the effect of repeated criticality or your aralrsis of reactivity
accldents? Please te specific ard provide suppor#ing data 1T available.

€k, Precisely where in the U"Zli 19%0 documert refererced at Dage 22 have
"ihe effacts of catastrophic seismic phenomera" been "addressed in detail™”
Cive pages rumbers and document title.

©7, 3tate precisely why "ro significant effect would result from flooding
unless structural rearrangement of the core also occurred or the control
slades were sormehow preverted ‘rom being irserted into the core, "




i
k0 ars *ig bolis to fall ir fuel elemerts during mechanical rearranye ent
ely what would make increased fuel plate spacirs ronecraditle”
en, Meass show all facts you can producs to show that bowing of the
uel plates carrot credi®bl’ ircrease plate spacind,

k]

40, Ynu s ate on p. 24 that the decrease in reactivity from
the irtersti:lal araprite spaces "would Dle more “lan cfesat br the

t~orenss “ror the ot-er flooded volds ” later you assume tlat the floodirg
a® the experirer<al ficilities facilitles would Just offsei the regativa

2 plus resctivity, lease show all data that irdlcates
ar equal compersation 1

S ' 4
affact, givire a

leading to T plus reactivity.

ﬁ\

-
o

‘ou state miriral ertiical mass is 1,0 kg--is that giver 3labs
iorather. lrcreased “uel channel spaeing, or both” If ncot Toth, what 1s
the eritical mass if fuel charnel spacirg is optlial and slabs are
optimalls torether? TFlease show calculatiorns,

£2, You indiaate (p. 22=%) that "an appreciatle fraction of the fuel plates
could be damaged and that ©lssior sroduct activity would get into the
water., etalled aralvsis of this iccident ard 1ts conseguerces are bevond
the scope of this study,” 2y thls do ;ou mean tha* the fission product
release ard putlic exposure could gt be greater than that postulated fo r
the “uel handlirgz ircident, gould Le greater, or that you can rake ro
determiration ziven the scope of vour study. Ze specific ard back up

veur answer with all facts you car produce.

43, Table 2 appears to indicate that 13,7 reactivity is the maxinmun
possile with floodirng and rearrargement; rou state that it is not
eredinle that perfect rearrancemert ard complete a'd irstantareous
reactivity insertion isn't credidle. =cut since arourd ¥ delta k/k

seems erouch +o produce fuel meltirg, less than 1/L of the maxinunm
available, perfection dcesn't seem necessar: to create a serious excursiocn,
Tlease explair why an imperfect excursion 1s not credibvle., Frovide all

facts availarle tc support rvour arswer,

£4, Giver a graphite fire irn which grapnite in core reglcn burrs, causirg
“pal s°a%s to slurp towards each other ard requirirg fireflishters to
#100d core with uater Lo prevent ‘uel meliirg, what is the potertial
reactivity availatle? If rou telleve this scenario to te norn-creditle,
produce all facts to support your assertior,

A%, You state (p. 28) "Cnly if there were a secordary exterral water source
far +he core could this accident e corsidered potentially credible.”

Jiver firefigshting, or earthquake that causes ruptured piplrg above reactor
or other “loodirzof reactor frem secordary external water source, dovs rot
ihis statemert mean that you consider this accidert to be “potentiall;
credible,” TFlease explain in detall vour answer, providing all supperting
facts avallable,

k4, P, 26 vou aralvze core-crushirg accident tased or dropping a shield
Yock on acre., 'That would be the effects of several stories of tullding
atove reactor crashing through reactor ceilirg onto reactor in earthquake
: or plare crash irduced accidert” Flease be specific--would that ircrease
corsequerces over the scerario you analvzed, ard br how much?

47, “ou state that the consequences of a core-crushirgz accidert would
»e "some multiple o. .he corsequences of the fuel-hardlirg accident,”
On what hasis do wou ther sav irn sour abstract that "the only creditle




iocident involving of “iste doses was deternired to be a fu
dert which, giver highlv conservative assumtlions, 1
hodv Aose 2auivalent of 2 rem rom rodble zas immersion
1re dose equivalert commiiment to the thrroid of L) ren fr
:adioiodi“es."' Tlsase Five all facts that can tack up vour explanation
of the aprarent cortradicilon,

AP, Giver the hirkher figures vevor*ed on p 27 for various :ceﬁar'cs
(s.2. S,&7 for flooding the core alr spaces with the bDlades out,,
vrecisely whr do you co*c’w@e-—a* leas‘ as suvna*iged in the abstract--
that such ar accident  or partial accident .) 13 not creditle’

e, Do vou admit that vour aralvsis of explosive chemical reactlons

5 dependert upor the premise that cladding nelilirg cannot oceur ir

he Argoraut?

70, Were alunminum meltins to cccur, can you accuratel’ predict that Alumirup-
water reaction could not occur”? Tlease explair rowanswer,

71, We ro*ice *o aralvsis of steam explosion. Is this the “shock wave"
prenomeror mentiored earlier in the studr as needing stu v elzewhere’

flease explain,

72, Could a steam explosion caused durirg a reactivity irsertion at

the Arroraut reactor disperse hot al umirun with enough erergy to cause

retal-water reactior, ever if the meltirg temperature of the aluminunm

was ~ot veached” TFlease provide all calculatiors and references that
1rdicate enough is Xnown to predict that accurately,

73. “our analvsis {p. 30) of the argon dilutior alr flow appears to
irdicate that that mechanism provides erough alr flow %o begir a gsraphite
©1va were an immitior source available. Is that correct? 17 rct, please
exvlain,

74, liere a sraphite €ire to start in a small part of the graphite where
ai* or oxyser was available, is it rot pessitle for the fire 2, a3 it progressed,
to expose more and more sraphite to air, fewdinr the fire? Ilease explair,

7e, Tou say "if thg reactor was o**eru .5e rormally sealed, *the grapnite
temperature uould rot rermain elevated Flease exnlai* prec‘se’" what
vou mear by "otherwise norrally sealed"

74, Is exhaust fan rur only when the reac.or is run, or is it run other
tires {at the UCIA reactor in particular).

77. Precisely ukere ir Tightingale (or other source) do vou fird the figure

~

.3 cal/g at 0°C cited on page 37 of your report:
72, Treclsely why is it considered ron-creditle (p. &C‘ for a larce
excursior to occur coircident with a large srough spill of organic liqudd
irside the reactor” Are there nc common-rcde failures that can occur

th2+ would cause hoth evertsT TFlease provide all facts you can to support
+Our arswWer.
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Vil You ztate trat "the varicus events exanmired so Tar that could eontritute
sraphitae fire ave all of low prodtadbility, nowever,
1rsufficlent data 1s availadle for quantif'i:; tha _rouaoi-.ti:s."

shis Ao vou mear %o sa” a sraphite flre which farages t-e fuel

(a) i3 certairly credille, v} is cerzainly rot credi:la, (o) may %e

o s t,..k.ul-c_-p

v

credible, or (f, may not be credible, ?lease expialn rouy answer arc
gZive all facis vou car ‘o %ack 1%t up.

o0, You or pares 41-43 sxamine two commen-mode scenayios ir rou
discussior o a desir tasis accident, It is urclear uhetler
Jatarmine these 40 “e desisn hasis accidents or rot, ard wrat %
co-sequences would be should they cceur, Ilease clarify,

1"

eir

ro M

®1, 2, 42 vou sar that the zlass wou'd rot softer and fallure would e
Timi+ed to necharical causes, -hai is with an assumption of heatling

t~ pre hour of irradiatior. OCould the glass softer LF irraciatio: uere
lonrer thas one hour? ow long would be required “or softerirs?

Tense show caleulaticns ard refererces where appllceble.

°2, “ou say that 1f the accident occurred while attended rmediate
resuovze by the sxverimenters would 1limit the cc"sequerceq.

a, wrat would Le *he oppropriate respense”
b, What proceduves exist at UCLA delireating sald resporse”

c., are studert experimenters made familiar with sald procedures, -y
the exist?

A, were water to be used %o respond, what reactiviiy consequences
~nuld ersue”

s, what would te the effect if response were ot irmmediate”

. by limited consequences if response were irmediate, what corseguerces
do vou mean®

=, 1% corsequerces were not limited by immediate response, what

-axinum consequerces could ersue--te specific.

23, Your sunmery at page 43 does rot make clear uhether rou think

the ~v-phite fire leading to release of fisslor proﬁuctb is cormpletely
nor-creditle or whether there are a rumber of scerarios with "some
=rter+ial” “or such events, Tlease clarify,

ok, “ou sar, urless the whole building were extersively irvolved, 'it
arain appears urlikel- that enough time would elapse without detec'lor
of the Tire o permit isnition of the sraphite ard subsequert fuel meltirg,’
a. Are vou sarirg that to prevent fu 1 zelting *ke wildire firc
rust he detected (-rd successfully kept from igniting i ;rap:i.e,
Flease explair,
%, I¢ the reactor ‘tself caugh* fire, how should the fire be Tought?
¢. 'mat iraining do fire departmertis rear reactors have for rakirg
such de‘ermiration, ard what radiation detection equipnrent ard procedures”
d. What is the potential for the fire burning a corsideratle time
YZecause of irfacisior whether to erter the reactor rocu “ecause of radiation
“1ye at night or un weekend when health physicist can't te located)
or how to fight 147
e, “hat experierce cxisis “rom other reactor fires as to how lorg they
burn before beirg controlled? Ilease specify,
€, Jow lorg would an Argoraut reactor have to be irvolved in flares
for the “u el to be damaged”
£, Zould a fire from a ruptured gas lire in the reactor vicirity,
perhaps due to earthquake, ignite th eraphitc’




that 2 craphite fire would

“the alumirum fuel boxes ard fuel could
"at would Le the specific radioclogical corsequences of such a

rou saving such an event gould or gould not occcursd Tlecase
explain and sgive all supporting data Tor your arswer,

or of a 'worst 'ase" situztion regardirz fuel

®4, Rerarding p. & arnd your assumpt

-1
"'*vo’v‘*' two mutually independen? avents“e-iow mar nutually ir“eperdert
everts led o the 7T ir..dent?

®7, Flease give the courplete fission product invertory assumed, not
Sust iodines, <rynto“s ard xerons, for the prirary isotopes. In particular,
~iva for the whole core (rot just one elerert) a raximum total core
irvertory, ard the maxinmum irventory ir i"e whcle ccre of
a, the majcr cesiunms
%, the major strontiums
. I=131 through 135
d, Xe 133m, 133, 13%m, 135
e, Kr 95m, 8z, 27, af
£, wromine, 23, Te, 3¢, 3%, 3a, Ru, P4, lo, Tc,
3n, 3u, I'py Fu,
£, ar? the tctal core inventorr

Flease specif: precisely the operatirz corditlors assumed to bring
ahout this maximum inventorr, If you do not have figures for the
catezorias requested, please provide all information jou do have
available as to *axi”un core inventory, and provide refererces,
o8, Tou state that fission product release is strongly terperaiure
deperdert in uranium-alumirum plate fuels.

Tlease provide all data available, ard all references krowr to you,
as to fissior product release “ractiorns for differert iso%opes at
temperatures from ambient to above nmelting.

20, Is the YA, (TR-type fuel alumirum matrix with UA"y dispersed therelr,
or is s meat an alumirum-urarium eutectici TFlease specific, and descrite
the particular characteristics as to melting ard fission product release
properties as to the UCIA fuel,

Please state with specificity why you thirk your 2.7 gaseous release
esuinate for a siﬂrle fuel element in a fuel harﬁli*g accident is a reasorable
estimate (uhy it is reither too corservative ror oo ron-corservative,)

Q1. x/Q was determined ‘or what distarce for an observer dowrwind”

02, What would be the doses tc people inside the tulldirg which houses
the reactor” IPlease show all calculations and data and refererces.,

93, 'hat would a fuel element with that operaticn history be giving off

in terms of direct 1a+ior (at ore foot, three feet, and the other side
{outdoors) of the reactor room walls (or ceiling for classrocms, etc, above)?
Flease provide all data, calculations, and references.




cly, hy wasr't 3l-1 data included in rour aralrsis’
nc, A% wrat temperature does uranium oxidatior beccme exothernmic”
04, At what terperature will netalic urarium immite’

67, Thy d4dn't vour aralrsis consider urarium fire?

o

07, "Mat weactivit irsertion caused the destruction of

A

2 (‘ the 3TERT
5
’

09, Why ir rour reactivity aralysis did vou rot, as CIIC dig,
corpersate for 41ffererces tetween 3ITNT and ZCPRAL sucn as differert
vold coefficiants, ratio of heat flux to temperature differerce,

an? so on”

100, Vhat effect does the fact that the Argonaut is graphite ard
water moderated and SFIRT and ZORAX were rmerely water moderated have
or extrapolations and interpolatiors of the destruct experlerces”

101, “hat errer bars should be put on the SFERT data itself?

102, What error bars should be put or your extrapclations and irterpolaticns

of +the 3FERT data; i.e., when vou say fuel temperatures could reach
=2c%C, plus or mirus what temperature rance o produce a 957 cornfidence
level, Tlease show all calculations, facts = d references upon which
rou base rour arswer,
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The “ollewlrs interrcra‘ories are to te answered ' 3.5, awley alored

A(1), Tlease proviie a current c.v, OF resume ard indicate in additior
ary other techrical qualificatiors upon which rou Tase our axpertise

¢)
as ‘o the ratiers addressen !r the report ir guestior,

A(2), Are you now, or have ycu teen withir the last five vears, arn
erplovee nf ary of the five cwrrent licerseas ¢f ‘reoraut rezciors

T 30, nlaaze {ndtcate urich licensee, which pericd of employmerst, and
4ha* cou= role was at tha® licensee., Ev licensce we rear rot rerelr”
o= sta®® of a veriicular weactor facilitr, but “eirg a Zaculty nenlter,
rasearshey, corsuizant ar other enmplovee of *he Uriversliy ox Unlversiiy
s ster (e,c. Jererts of the Universitr of California) which held the
licens: Por the facility.

al3) 26 you =cw, oz have you within the last five ears, recelved a
ravcheck Sron any of the Tive currert .rgoraut reacticr llcensees.
¢ sc. please explalr,

Afl) Do rou have persoral acquaintance with any of the currert or past
staff of the reactor ‘aciliiies at an of the five Arponaut facilitles”
Tf 30, please idertify each such individual ard descrite the ralure of
the acquaintarce.

4(2) That persoral knowledge do you l:ave regarding srooravt reactors”
Please he specific.

A%} “ave rou gver sen employed at an Argoraut reactor. If 3o, please

~ive details.

Af7) “ave vou ever operated ar Argoraut reacter’ If\so. please :sive
Jate arc details ard idertlfy the specific reacter(s).

A(®) o you erdorsé the full ccrtent of the vepert you co-authored”
If ro%. please idertify each specific porticrn, 2spect or sentence whlch
vou de rot fully erdorse, and explain why,

A(0) Do you have reservations about ary aspect of tre report” If so,
please icertif: each specific portion, aspect, or senience about which
ou kave raservations, and explain the reservatiors,

A(10) Do you take the abstract and surmary of the report at itis teginning
to accuratel reflect the corient of the report?

A(11) Do vau have any reservation about the atstract and summary completely
accurately reflectinz the content ofthe report? IF res, please ldentify
each aspect of the abstract or summary with whier you take some issue ard
irdicate what vou “eel would be a more accurate way of summarizing cr

atstractiry the report.




N
z’lff e vota ¢ a% lasruare throushout the veport could readlily te

~terpreted as 3arirg that ceriair accidert scerariocs {other thar the
Sre) handline ineldert) are potentialls credidls, Is it vour view
that accident scenariocs other than the fuel rardlirg accidert are
eradidle’ I7 ves. please specify which., If no, please explaln why,

A1) 12 A(12) avove was affirmatively answered, please irdicate whether
arv of the accidents notertlally creditle cculd result ir doses ir
axcess »f those pestulated for the fuel hardlirg accident,

’\

A(24) Ve note alss that throurhcut ths report there are indicatlions of
destruct svents which were cersciously not co*siée*ed or whiech rore

study was r°c0ﬂnended or wilch rour teanm stat ted firm aralysis was outside
5* the scope of the present study., Do vou .elieve that your teanm
aralvzed all ereditle destruct nodes for ‘rgoraut facilities®

[
|

J(12) ire there some destruct or accidert nodes that you :hink derard
zreater attentior than you have been able to zive them to accurately
assess thelr ecreditili‘- and/or cornsequences”

Taxt 2
"hese irterrogatories are to be answered v R.L, Xathren,
\

Flease answer questions A1) throush (12) above, rurbering your arswers
301) shroush 2 (12),

-

Part C

These irterrcratories are Lo “e arsuered by i.A. Rotkin:

Please answer questions A(1) through (15) atove, rnumbering your answers
(€)(1) through C(1£),

Flease ir a on answer the followirg questions:

C(16) e ro*e that the report indicates you are an erployee cf the University
o¢ Yashington, a licersee of an Argsoraut reactor., We also rnote that you

are emploved br the uepartmert of "uclear Zngineerirg at the Lriversity

of Vashington, Is the ' of W Argoraut part of the Taparinment of ‘uclear
Engireeri:;“

C(17) Do you temch ary courses which utilize the U of W Argpraut?
I? so, please specify which classes, what use the reactor is put to, and
how manv hours per vear roughly of reactor time rou so use.

c(17) Yave vou ir the past taught ary classes that use the reactori ZFlease
give details.,

c(10) Do you now. or have you in the past, used the U of ' reactor for any
research. reutrvon activation, or other nor-teaching activity? If so, please
detail with specificity the uses to which you have put the reactor,

the research vou have corducted with it, ard roughly the hours of reactor use
so irvolved,
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3(25) Do vou perserallr krow ary cf the star? - 2 U of W Argoraut?

=

I* 30, please detail all such acguaintarces,

s wou have collearues at the University of Yashlrgton who
Ts

use tha reactor for teaching or researca or other activitiess If

~f 1
ﬁﬁl
the
wc3sihlae, plsase identify colleazues who are prircipal users and tre
b1

2\ L

Few

nse

¥
e e

2(22) To you now. or rave vou in the sast, sat.on arv sunervisorial
y , :

cormittee for the U of Y reactor (reacter hazards committee, etc.)”
If so. please detail said irvolvement,

2(23) “re you personallr acquainted witn any members of sald superviscrial
cormittees; 17 30, in what capacity”

af2k) Vere the “riversity of lashingtor reactor shut down, would any of
wsur research or teaching activities have %o be modified or curtailed”

If so, please specif:  what activitles would have to be ~liered ard how,

If rot, please specif: precisely why no alteratlon would be needed,

-

-

2(25) Ts tre University of 'ashington reactor currently up for rellcersi'y
ar will 14 be 1= the .ext three years®

G(26) Is the '3C at this time reviewing ary applicatior fron the University
a¢ Yashington resardirg its reactor facility” If so, please specify,

Ve
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., "ouy Fetruarv £, 1971, report (VX-4-3662, is 4itled “ummary of

-~ - -
Corputer -sodel ard aelec‘gﬁ Results From Arrzoraut Tesipgr zasis Aceldent

‘valuation," (erphasis added)

2, Please i~dilcate preciselr which resulis were selected “or irclusion
in vour r~vc** ard whish were selected *¢ rot e ircluded,
n, Did wou at arv time durire rour studr, usirg A!1fferert models
~» A4FPavart agsurntiors, oome up with peak temperatures, fo a 170 xw Argoraut urde
¢ hvpothatical corditior corsidered, ;reater tha- the £3 31° & verpevature
:'evmr‘.er‘ irn Takle I o rour report?
e, If the answer to * 1s af“irmative, please irficate with specificity
all »umerical estima+es hisher thar A31°X, the assuned corditiors and
model “actors ‘hat produced “ha* estimate, ard whry the estimate was rejected,

2, '"mo deternmired the particular accident scerario rou corsidered

(1ass of water while at 100 kw, caused v earthquake potentially causirg
compactior of the fuel elemerts, suceessful irsertior of ceortrel arrs,
4o te a Desisr "asis Accidert “or the Arponaut reactor” ..ow was that
determiration made”

3. Tou state ir the first senterce of your reports “The hyrethetical
Desisr Zasis Accident (..A) for the Argonaut reactor is assuned to ke a
corplete 1oss of water coolart/roderator while operatirgy at full power
(100 %w).”
a, Frecisely defire “esign Zasis Accldent as used here,
», Ilease irdicate, v refererce and page, the source for sald definitlorn.
¢, 7o vou mean =y the above-quoted statement that the accident
sceraris corsidered in vour report 1s the Desigr “asis Accldent for Argorant
reactors, or rather that i+ is a D7A, with others possidle, ard is merelt
the T3A aralvzed ir rour studv”
d, Did vou ir vour study make arv aralysis of, and ary consequent
Aetermiratior o, whether arv creditle accidert at Argtnaut-type reactors
could have sreater publlic health and safety norsequerces *‘har the DZA
rou analvzed?
e, If *he answer to 4 above 1is a®“irmative, Dlease provicde sald
aralrsis,

4, Prec?selv why was this particular TZA chosen for aralysis?

€, Whv, o° all the possi®le earthcuake-irduced translerts and acciderts
possible at the Argoraut reactor, was a DZ: choser *rat represcrts the
rormal corditior of the reactor a®ter shutdowr with only two exceptiorse-
reductior in coolart charrel width ard cuttirg off of 'a*;ral air corvection?

A. Which specific earthquake=-irduced possible ‘rarslerts ard ToAs did

v¢1 corsider tefore choosirg this particular I:A for aralysis, lease bte
specific as to the differert scerarios corsidered ard why ther were rot
choser for aralvsis,



2, kv, 1= the T A vou assuned, did vou assume successful operatior of the
anntyral *lades ir the earthguake situation”

a, O~ what %asis A1d vou assume *he control nlades would work’”

%, What would have beer the effect or rour Deak tenperature estinates
had the comtrsl “lades “eer assumed <o e stuck cutecf-core’

¢. Flaase provide 111 facts, by calculatior ard refererce, or which
vou Tase vour arswer to 7b atove,

9, "hnt specific common-made fallures arisirg from the earthquake did
+ou eorsider ir vour aralvsis bevoré the charpe ir coolart charnasl width
ar? loss ¢ air flow”

a, "hat was theilr e fect or maxinum Tuel temperatures”

%, If rn commor mode “allure elemerts were corsidered other thar
srarrel widtr ard aly flow loss, what facts car vou produce to irdicate
that ro other “allures would accompary a major earthcuake at ar ~rgoraut
reactor like UCLA's”

e, You sav in rour studr (p. 2): "The core might also be crushed in the
vartical Alrectior v “allirg lead *ricks, access plugs, fuel tox shieldirg
rluzs, or *he massive removatle concrete shield *locks. .hese corporerts
are interlocked ard supported T ‘he reirforced corcrete shield, Zver though
the corerate ir the shield mav crack ard spall, it is difficult tc imagire
shat large displacemerts could occur inat would allow these irterlocked
comporerts te ©all,”

a. D14 vou corsider ir vsur aralysis the core crushirr effectis of
ar earthquake which causes several stories of bulldirs above a reactor
to fall anto the reactor structure itself”

b, I¢ so, please provids Aetailed results of such aralysis,

0., “ou sav ir vour study (p. 2): "Arv crushirg tha: takes place will
terd +n 'soueeze the air out' from btetweer the fuel plates so that Leat
s rAustios to the surrasunding graphite will e improved relative tc the
ur- ushed state,”
a, Please state precisel’ why you believe "any crushirg that
akes place" will ircrease conductior,
b, Please state preciselr why squeezirz the alr out from belweer
the “uel plates will improve heat corductior %o the suryoundirg sraphlie.
c. Tlease procuce all facts, ty caleulatior ard refererce, ircludirg
all empirical eviderce, tha*t supports vour claim,

11, On pare 3 vou state: "The calculations reported herelr irclude cases
with the core crushed lateralls so that the coolart pap between adjacert
fuel platas is reduced to %0 per cent ard 2% per cent of iis roniral
valye,"”
a, Treciselv whr are calculations rot repoxrted ir the study of complete
closirg of the coolart gap”
®. Would rot the temperature ir the certer-nost plates be higher if
all the plates were ir direct contact? I¢ 30, please irdicate how much
hisher terperature. v calculation ard refererce; Lf no%, please irdicate,
with all fac*s ard re ererces vou car produce <0 support vour answer, why rot.
o, Vere calculations rmade tu* not reported ir the study of coolart
=ap reductior Lo other thar 507 ard 2t of romiral” If so, please irdicate
the conlant rap corsidered ard the calculations and their resulis,

12, Please descrite how the air betweer fuel plates ir ccolant charnels
was included ir vour homogenized model,
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‘That firurs Tor thermal corfuctivitr of srapnite 4 use, and

.
o what sorree”

1L, In Aeterminirz tharmal corductivity of grap ite, 428 rou .ake frte
aceourt charges ir that corductivity due to radiation ‘afage zraphite”
T so, preciselr how was that factor taken into account®

12, Ir determinir~g thermal corductiviiy of srapnlte, were charge
corfuctivite at A1 7 spert tcrperatures assumed; if so, precisely hou
wisk what result?

"al
2
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14, “ou state (p.2)t ""he fuel plates ard coclart charrels are rot
~ofaled irdividually ir *he code because of limitations on computer time
ard pemorr, Irstead, *he core 1s 'homogerized' byconmbirirg the ‘ue
structure, and coeclar+ charrels, accordirs o thelr respective volume
“ractions, into two composite raterials,”

a, Aside fr:m the guestion of two versus three dimersiorality,
which vou addressed ir the study, how would vour resulis have teen altered.
had vou rot beer limited or computer time ard mermory ard could irdiwicually
mcdel plates ard chanrels®
17, On page 2 vou state ar equilitrium irvertory of fissior products
was assumed, ~rlease sive tctal curies of said irventory, ard curle
total of the major isotopes, .

12, Flease irdicate the total erergy output ir terms of heat assuned
fron decar hea' right after shutdowr.,

What percent of operatirg rower is assumed for decay heat at shutlown--
#ive source v refererce for sald assumptior,
20, 3how v calgulation ard re’ererce how vou determired that the "fuel
plate could be a maximum of 12 K hotter thar calculated v the mod:l.” (2.9)

21, hat terperature diffeerence with the model wculd there be for the
“yel meat of the centermecst ‘uel plate? TFlease show ty calculatior ard
refererce,

22, Zv caleculatior ard refererce, Dlease show drecisel’ or what tasis
sou a3sume the reactor %o be at a uriforn temperatire of J11 X at 100-kw,

23. Was the assump‘ior referved to ir 22 atove tased on cpersilui of © hours
ar so--precisel” how lorg was reactor assumed to have beer cperatirs, or

ices that make a difererce ir vour assumption of 311 X startirg temperature”

Tlease explair,

24, ""hat was the fuel meat terperature assumed tc bz at the start of vour
assumed D3A, ard on what tasis’

2¢, “ow was the lead radiation shielding worked irnto your model?
24, Does vour homogerized model assume unifowm Eraphito temperature

theoi rhout core, uriform fuel temperature, ard so on? If se, or what
tasis is that assumption made”

.
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2°. '}at ervor “ars znculd e riven to your calculated peak terperatures?
70, Tlease irdicate why terpera‘ure is lower Witk graller coclant chanred.
Jive 11l empirical data andé scurces ou car G SuUpport your argunent,

17, Provide all facts, empirical data, and sources ou can =0 support claim
at page 11 that crushing the core causes "a decrease in tenperatuye wher alr
flow s rot presert [hecause corductlior heat tyarsfer is irproved,."

1. Ts *he assurp*ior nertiored in 30 above tased on an assurpticntlat
core crushirg su®“icient to reduce coolart channels would also trirg
sraphitecloser irto corntact with the “uel roxes and fuel’

a, I¢ szo0, please produce all evidence you can to show that vitratory
aseillatiors consequent to earthquakes cculd rot produce an "accordian-trpe”
affect i~ which ore part of the iritial oscilatlior causes conpaction of the
fuel, hut that the graphite comes to rest at scrme dlstarce fyon the fuel,
raducirg corduction.

72, Is *he statemernt that ir the typical isotherm snown ir Flgure 2,

the sraphite terperature does rot exceed 340 X itrue merely for that isotherm;
with ot-er lsotnerms are isolated portiorns of graphite at higher terperatures
5 we

v ian 3’40 N

33. P. 14 statess "It is reasorable to conclude that fuel meltirg 1s
~vecluded for the 100-kw reactor urder the DA scerarioc.”

Does vour study preclude fuel meltirg for all credi:le accider?
scerarios in 100 %w Argoraut reactors, or merely for the particular
DZA vou aralrzed”

%, mu state at the end of vour summary, "I+ is quite possiltle that
rafirerent of some of the corservative assumptiors, such as a three-
dimersioral rather than two-dimensioral model ard includirg the latert
heat of fusion, would show thzt neltirg would not occur at 500 "

a, Are there arv nor-corsexvative assumptiors whose refirement
would show ircreased melting at 300 kw? If =0, please idertify thenm,

b, Are there anv non-conservative a-sumptions about your 100 w
analysis that would show, upon ref'-umert, ircreased raximum fuel
terperatures”’ If so, please iiorntify then and what their likely
e®fect would be if refinad, and the tasis for that assessnment.

3%, You statz in vour “ebruarv 11, 19°1 letter to ¥*i1llaxd Wohl that,
"As vou krow, the release of fissior products from the alumirum-uranium
slloy plates can occur orly after the fuel has melted,”

a. Please provide all facts and references you can produce that

support this assertlion.

35, Why dces vour aralvsis assume irtact fuel plates after the maximum
core crushing possibvle ir a raximunm earthquake? What would De the

effoct (in terms of thermodyramics and ir ternms of fission product release)
1 there were sigrificart fuel damage”




37, D14 vou consifer ir vour mrdel lizner erergy teing released by
the graphite as it was heated by the fuel's decay heat’

a, I° so, please rive all calculations ard refererces that indicate
the effect or corduction from the fuel bty changes in the graphite's
heat sirk capabilities ard cornduction to the fuel by the heat given cff
“w the Yigner erergy.,

b, If rot, please give all calculations and refererces that weculd
iriicate the effect or conduction from the fuel b’ chanses in ihe sraphite'’s
heat sirk capabilities and -orn’uifdor to to the fuel bv the heat glven off
r the 'igner erercv,

¢. Ir either case, Five a numerical value for peak temperature of
the hottest part of the hottest fuel plate given a Yigner erergy release.
Ta “e corservative, corsider the Wigrer release assuming the maxirmunm
operating history permitted urder the propcsed UCLA licerse (12,7 .xa to
date, plus 3€.4 (¥4 throush the year 2CCO 1if license 1s rerewed with
currert operatirg 1init). TI° vou do not have information given these
assurptiors, please provide what information rou do have avallabls and
specifv what assumptions were used, Please detail rour answer by
calculation ard refererce.

39, Giver the hottest fuel plate temperatures you estimate for 1C0 kw,
could:

a. the cadmium control blades melt?

b, the uranium metal--assunming splintering of the fuel=--underss
exothermic cxidation”

e, a flammatle irradiatior sample or sampie contalrer ir ccre at
time for sample irradiaticn igrite?

d, the graphite urdergc Vigrer release’

Flease provide, Y calculation and reference, all facts vou car produce
to substantiate vour answer to a through d atove.

39, Is the uranium fuel for the UCLA reactor an alloy, matrix, or some
other combiration of Uranium-Aluminum, ZPlease provide what irformation
vou have as tc the fuel rature and its capacity at various temperatures
for fission product release.

40, Yare the "TA vou considered %0 occur in conjunction with an earthquake-
induced building fire, what would be the maxirmun fuel *emperatures at 100 kw
historv ard would meltire occur. Ilease, by calculation and reference,

show all facts uporn which answey is tased,

41, Were the "ZA you considered tc cccur ir conjunction with ar earthquake-
irduced graphite fire of the reactor itself, what would te the maximun

fuel temperatures (for a 100 kw reactor) and would rmelting occeur? Flease,

bv calculatior ard refererce, show all facts upor which rour wiswer is tased.
L2, Were an earthquake-irduced reactivity irnsertion to cecur T:1llcued 3

the DIA vou analvzed, could meltirg occur? %What would be the minimum
reactivity insertion necessary in such a scenarin to cause nmelting ir
corjurctior with the DZA vou aralvzed. Tlease, by calculation and reference,
show all facts upon which your arnswer is hased.
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Interver or herety requesis the follcwing docunents Le produced,
“ese docunents car e nroduced oy having coples sent to intarvenory
sy ther car e race avallatle Jor inspeciion and copyirg at the 1¥Fld.

($)
5 ‘ - o
ara nzde puwrsuant to the re

‘g

. o - -l v ~
nesa request gadom of I;Tormation Act

as well 23 the “iscovery procedures aestablished in Lhis proceedlis.

“oard ir a v tter o reactor safetv. ITovision of » 25 1
avider+iary record for the -“oard . obviously in the public irterest,
urthermere, Irterveror rotes that (T2 3taff has rot charged the

cther party ir this proceedirs for documents provided,

5
a he
~-taryveror rensuasts walvire of any copring and search fses, as per the
Tyeedon of Information Aci, as the use to wrich the docunerts will te
pit 1s provision of irnfermation to the Atomic 3afet; and Licemsing

t

he “ollowir:; documents ara hereby recuested for productdcon:

211 lice. see event revoris Jor the University of Vashirston and
she "riversity of Florida Argonaut reactors for the period 1570 %o
the Zresert,

411 anormal sccurrence reporis from U of Fand T £ ¥ irgoraut reacicrs

1870 40 presert not ircluded in iten above.

a~nual reports for the last three ysars “ron both reactors

1r1t1al hazard aralysis Srom University of Washington

drawinss provided U'2C 34aff by "CILA in response 0 . RC estior #1,
L=17-20,

reactor core drawinzs provided by 'RC 3tas’f to G2, Cort for his study,

AZC letter, Frice to Soelter, regarding Argon 42, Jeptenber 9, 1960

9. 2, inspectior report 1263

aprlication for relicensing, University of Vashinqton ard University of Tlorida

inspeétion reports, 197% Lo present, University of lashirg+on ard University of
Tlorida reactors

Lrobabilistic risk assessments for research reactors performed Ty

»ove
o 8

compilatiors of statistical data regardirg operating perf?rr nce (# of
urinterttoral scrams, abrormal occurrerces, violations) conparirg
research reactor performance,

urvert statement of “3C policy resardisg consideration of weass © accidentis

-

-~
ir 3 3s, SIAs, ard licensing hearings,
Zer. Tulde 1.50

dccunerts detallirg results of or status of ceview of total safeguards

raguirenents a2+ research reactors nentioned in 12 " 3C 522, GI-20-37.
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