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INTRODUCTION

On April 25, 1980 a notice was published by the Commission offering
a hearing on the renewal of the operating license held by the Regents of
the University of California (Applicant) for the UCLA Research Reactor.
On May 22, 1980 the Committee to Bridge the Gap (Petitioner) filed a
petition for Leave to Intervene., On July 22, 1980 the Atomic Safe*,; and
Licensing Board scheduled a pre-hearing conference for September 18, 1980,
which was subsequently rescheduled for September 25, 1980, In its order
scheduling the pre-hearing conference the Board invited Petitioner to
submit supplemental contentions to its original petition for lLeave to
Intervene, These supplemental contentions are hereby being submitted
by Petitioner in response to the Board's invitation and in conformance

with the requirements of 10 CFR 2.714(b).



10 CFR 2,714(%) allows an intervention Petitioner to supplement
his petition with the "contentions which petitiocner seeks to have liti-
gated in the matter, and the bases for each contention set forth with
reasonable specificity " prior to the Special Pre-hearing Conference,

At the Conference the Board is to determine whether petitioner's
contentions meet the requirements of 10 CFR 2.714(b), and thereby deter-
mine the scope of discovery.

These supplemental contentions submitted by Petitioner hereby
incoporate by reference, and are supplemental to, although not limited
by, the petition for lLeave to Intervene, The supplemental contentions
cover a broad range of issues and problems, reflecting the wide variety
of deficiencies in the reactor operation and the fact that the license
request may be judged against a twenty year operating history. The
supplemental contentions will focus on three major areas of argument:
1. That the application filed by UCLA is incomplete, misleading, contains
material errors of fact, and is generally inadequate to support the issuance
of the requested license; 2., That the history of deficiencies in the
reactor operation over the previous twenty years makes it impossible
for the Applicant to reasonably assure that, in the future, they will
comply with the regulations applicable to them, and that they will not
endanger the public health and safety; 3. That inherent problems of
the reactor, such as, age, seismic vulnerability, location in a densely
porulated area, etc.’indicate that the reactcr cannot be operated in
a manner that will not be inimical to the public health and safety,

Hach contention set forth below must be considered in the context

of the fact that Peti’ioner has had no opportunity for discovery and has



had no access to a public reading room, and is merely setting forth the
areas of contention to be litigated in the licensing process, The
burden in this licensing process, under the provisions of 10 CFR 2.732,
is on the Applicant, They must meet the common standard set forth in
10 CFR 50.40(a) and in 10 CFR 50.57(3) that the whole effect of the
license application and the past operation is to "collectively provide
reasonable assurance that the applicant will comply with the regulations
in this chapter, including the regulations in Part 20, and that the
health and safety of the public will not be endangered." BEach of
Petitioner's contentions ultimately goes to the fact that elther the
information inclucded in the application, the past operating practices
and history, or current characteristics of the reactor, indicate that
the Applicant has not met the burden necessary to support the issuance

of an operating llcense.



1. APPLICATION GRCSSLY LIADEQUATE

The Application--inclvding the supporting aprendices--is so
substantially flawed that it fails to meet even minimal standards for
such applications and fails to adequately demonstrate that the health
and safety of the public will be properly protected if the license is
granted, thus naling approval of the application impossible on the basis

of its inadequacies alone,

Specilically,

1. Omission of essential information.

a. applicant stated on page II/3=1 of ipplication:

The UCLA Reactor has been subjected to experinental vibralion.
The results were reported oy C.Z, Smith at the .inter !leeting
of the American liuclear Society, lovember, 1968, in a paper
titled "Vibration Testing and Zarthquake Response of liuclear
leactors,”

However, Applicant failed to state that the UCLA reactor failed the
test in question and that cdamage to the reactor was so severe that a
control blade eventually stuck in the ou*osition, requiring dismantling
of the reactor core, necessitating substantial radiation exposure to
revair workers and raising serious questions about the safety of the
UCLA reactor in case of an earthquake, The report the applicant cites
above without deseribing its contents states the follow .3g:

About six months after the vibration experiment routine tests

indicated that cne of the control blade insertion time« had

increased, A few months later safety btlade ilo, 1 stuck in

the "out" position during a routine prestart checkout of

the reactor contrel system,

.hen the reactor was dismantled, we discovered that leadl

shielding bricks had been displaced upward, causing the

shaft to bind,
“Vibration Testing", p. 24



oe In identifying agents responsible for the reactor construction
and design, Applicant failed to mention that the company that built the
reactor, AIF, is no longer in the reactor business and that this has
led to difficulties in getting spare parts:
Some of the reactor instrumentation is still workable,
but sometimes unreliable, and is very difficult to
repair due to its age and the resultant problem of
obtaining parts (e.g., vacuum tubes, specialized switches,
indicators, and neters).
HEL 1976 Annual Report, pe 35
c. Despite certification (notarized) by Dean C'lieill, Dr. Jegst,
and Vice Chancellor Hobson on page 10 of the Application that they
certify that these applications are prepared in conformity
with Title 10, Coce of Federal Regulations, Parts 50 and 70,
and so solemnly swear (or affirm) that all information
contained herein, including any surplements attached nereto,
is true and correct ‘> the best of our knowledge and belief
there is virtually no other mention of Part 70 in the entire document,
The document has not be °n prepared in conformity with 10 CFR 70 (the

requirements for applications for Special lluclear llatert.als licenses)

and virtually none of the information required by 10 CFR& 70 is included,

2, Suomission of an orizinal application.

An elementary requirement for an adequate application for facility
license is that it be written about the facility fcr which the license
is being applied, And yet much of the Application subtmitted by the
University of California is not original but was 1lifted vervatim from
a 20-year-old Hazards Analysis and from a G-year-old Ail memo on
research reactors as a group., 0Ur. Jegst, in the cover letter to the

Application, adnits that "this applicaticr contains only minor changes



(listed in the forward to appendix 5) from the orginal /sic/ application,"”

The failure %o write an origina} application about this specific
reactor as it exists today and as ii\;%.kely to exist during the 20-year
period for which it has requested a license is so fundamental as to call
into question the good faith of the Apglicant's effort and mandates the
swmary rejection of the Application,

a. Safety Analysis Largely a Retyped Version of 19¢0 Hazards iAnalysis

The SAR suomitted with this application is a virtual vervatin copy,
with some pages added anc a few passages removed, of the Zazards
Analysis for this reactor written twenty years ago, The reactor's

characteristics have changed significantly since then, as has the state

of nuclear safety imowledge, but the 1980 SAR and the 1560 Zazards Analysis

are substantially identical (as can be seen in the samples included
herein on pages/7¢/f) In 19560 the reactor was in its own two-story
building; today classrooms and offices have been attached con almost all
sides, The reactor now operates at 10 times the power, four times the
excess reactivity, with a pneumatic rubs "rabbit" system not in existence
in 1960, Since the {azards Analysis wus written new characteristics

such as a positive graphite temperature coefficient and a different

void coefficient have been identified, Furthermore, new information is
now available about seismclogy, meteorology, hydrology, and reactar
rerformance, IYet with all this new information available the Applicant
merely retyped much of the old 1960 Zazards Analysis with minimal urdating
and no new analysis, +hat changes have Deen made, besides some changes
updating such *things as population figures, are th=t the mention of some

safety features such as a deflector plate (to prevent repeated excursiocns)



and limits on excess reactivity to less than that needed for prompt
criticality have been removed, ~ll in all, there is no new analysis of

the safety-of this reactor, merely repition of an outldated analysis,

In short, the .pplicant has analyzed the hazards of a reactor far different

from the one i' seeks to have licensed,

b, Lack of orizinal environmental imvact appraisal for this reactor.
Applicant has ostensibly filed an ZIi for this particular reactor, but
mach of the language has been lifted, without attribution and virtually
verbatim, f.om Daniel luller's AEC memo of January 23, 1974, on
"Znvironmental Considerations Regarding the Licensing of Research
feactors and Critical Facilities," There is virtually nothing on pages
II/3-1 threugh 7-1 that was written by the Applicant nor can it be said
that the contents of those pages represent a review of the environmental
aspects of Applicant's specific facility, aApplicant made no showing
that luller's general ccnclusions fit the srecific circumstances of
UCLA; nor for that matter did taey identify the language as anything tut

theirs.

3. lisleading and inaccurate statements,
a, Page 5 of the Aprlicaticn states that the use to which the

facility will be put is:
the education of =enior undergraduate and graduate studer*s
in nuclear enginesring and related sciences, In addition
to formal course: and demons.rations, the reactor will te
used to suprort research at the .[.3. and Ph,D, levels,

This statement is at best misleading, because a chart on p., III/1-5

of the ipplication indicates that last year only 34 hours



of reactor operation were spent on instruction, Further, a substantial
portion of the reactor's "research" usege is rental and sale of services
to commercial concerns, primarily activation analysis for ore assaying.
(for details, see contention on "Wrong Class of License.")
b, aApplicant states on page 7 of the Application that "no structural
weainesses (earthquake vulnerability) have ever been identified,"
Tet Prmfessor Catton's 1976 Annual Report states: "The February 1971
earthquake gave rise to minor problems that worsened wi‘h time and
wltinmately required a major maintenance effort in 19723" a seven-month
shutdowm. (p.3. 1576 report). applicant's statement is further contradicted
by the earthquake simulation test mentioned in l,a, above,
¢, The Forward to the Technical Specifications (p. V/i) states:
The Technical Specifications ¢ 1itained in this aoppendix,
embody the earlier Technical . :cifications (of 1971 as
amended in 1976), in revised rmat and expanded content,
Jith four exceptions noted be .+, no attempt has been made
T alter the content and provi ° ns of the earlier Technical
Specifications, and any other aiscrepancies should be
interpreted as typographical errors or editorial deficiencies,
llotwithstanding the above assertion by Applicant, significant cr nges
besides the four noted in the Forward have been made in the T :h Specs
included in the Application, Whether their cause be typozr .phical errors,
editorial deficiencies, or attempts to alter the content, the following
changes appear to have been made without so stating:
i, the requirement for an annual heat balance=-inst: ument calibration

has bDeen removed,

i3, the definition of "annual" for the remaining ca ibrations has been
changed from once every 12 months to once ever .4 months,

iii, the encess reactivity limitation has been changed from 2,3:Ak/k
to 33,54, apparently utilizing a@ of ,0065., If the/d of the
1260 Zazards Analysis, upon which the change W 2,3: was based,
were used, that would mean an actual increase of excess reactivity
to 2,62 k/k, without any approval or request Zor approval,



iv, removal of language requiring that ALAZA be met,
v, removal of specifications regarding height of exhaust stack
and flow rate of emissions out of exhaust staczk,
The above items are discussed in more detail in the contention about
the Technical Specifications.
d. Applicant on page III/3-1 lifts verbatim the language of the
19£) Hazards Analysis that
o deep wells have been drilled on the campus or in the
vicinity of the campus, The water table is estimated %
lie 200 feet belsw the surface of this area.
“owever, page __/§ of these contentions shows a hydrology map for
the area indicating that there are a number of wells near the campus,
e, Applicant on p, II/3-l lifts verbatim the language of p. 3
of the lluller AZC meio that
iccidents ranging from failure of experiments to the
largest core damage and fission product release considered
nossible result in doses of only a small fraction of 10 CFR 100
zuidelines and are considered negligible with respect W
the environnent,
However, p, 1I1/3=6 of the application indicates that in event of an
accident Applicant's own estimate includes 2 thyroid dose to members
of the public of 1800 rem to the thyroid, consideradly in excess of
the 10 CF2 100 suideline of 300 rem thyroid dose., (See contention
regarding Failure to .leet 10 CFR 100 Guidelines.)

4, Unsupported and/or unsucvortable statements.

Y1119

a. Applicant on page 1I/5-1 essential’y repeats the !uller laniuage,
There are no suitable or more ecoomical alternatives which
can accomplish both the educaticral and the research
objectives of this facility,

Applicant fails to support this statemrat with any serious consideration

of the alternatives, (see contenticn on Znvironmmental Impact Appraisal).




b, Page V/3=6 of the Application states

SPERT and 30X tests showed that plate type fuel elements
survived step reactivity insertions of ,;3,54,

aAs a careful reading of Appendix A of the SAR indicates, SPEZRT and 30RAX
tests showed no such thing, It was merely extrapolated from 303A{ data,
which was for a water-moderated reactory not a water and graphite moderated
one like the UCLA reactor, that .60 8 4/k was relatively safe because

it wasn't until one zot in the range of 2,3 A k/k that a cladding melt
could occur, is i: seen in the Appendix marked Figure D=5 in the Hazards
analysis, there is no ZCRAX{ data available in that range, IFurthermore,
the translation of 2,3. 8 k/k into 33,54 is aighly questionable because
of the use of a A ~.aat differs from the one used in the intial analysis,

(For a detailed discussion, see contention on excess reactivity,)

CCLCLUSION

The above citation of omissions, misleading statements, inaccuracies
and inadequacies contained in the Application rerresent out a small
numoer of such items that have Deen found by Fetitioner, However,
further detailing of these items would be turdensome on all parties at
this stage because of their great number, Furthermore, many »f£ the items not
included here are included in cther contentions, It has been our intent
nerely to show sufficient basis for our coentintion regarding the inadequacy
of the Application itselfl,

The above citations are sufficient to present a picture of an
.‘ppli:}ation which is 2Tossly inadequate o meet the requirements for the
issuance of a reactor license, There is clearly insulficient accurate

infomation about the facility as it now exists and is likely to exist



during the preposed license period to serve as a basis for the Joard %
coriclude that the reactor will De operated in a manner which complies
with the regulations and which will not endanger the public health
and safety, One of the principal burdens upon an applicani for license
is the preparation of an adequate application, .ithout such an acdequate
application it is impossible for the requested license to be issued,
Furthemore, the omissions and misleading and inaccurate statements
are so serious as to call into question applicant's compliance with
Section 186 of the atomic inerzy .ot of 1954 (42 U.3.C, 8 2236) as

interpreted in Virginta lectric & Fower Co. (Jorth anna Power Station,

Units 1 & 2) ALAS-324, 3 IRC 347, (1976).



3.0 ENVIRONMENTAL EFFECTS CF ACCIDENTS

Accidents ranging from failure of experiments to tie largest core damage and
fission product release considered possible result in doses of only a small
fractton of 10 CFR Part 100 guidelines and are considered negligidie with

_respect to the environment. The UCLA Reactor has been subjacted to ~
.~ axperimental vibragtion. The T@3SUTLs were reported by C. 3. Smith at the
.~ Winter Meeting of the American Nuclear Scciety, Movember, 1963, in a

{
\

paper titled "ibration Testing and Earthquake Response of Nuclear

Reactors"”. /
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VIBRATION TESTING AND EARTHQUAKE  macron sme
RESPONSE OF NUCLEAR REACTORS

CRAIG B. SMITH and R. B. MATTHIESEN Nuclear Energy Laboratory,

Earthquake Engineering and Structures Laboralory,
ro0s Angeles, California 90224

Received November 25, 1968
Revised February 24, 1969

Vibration testing of nuclear reactors is dis-
cussed as a part of the determination of the
response of such systems to earthquakes. The
basic theory of wvibration testing is presented
along with a comparison of impulse, ambient, and
steady-state testing. Steady-state tests pruvide a
method of obtaining the complete dynamic charac-
teristics of a system and of selectively studying
each of the components of the system;e.g., con-
tainment, steam generator, pressure vessel, in-
strumentation, etc. Generally, both impulse and
ambient studies do not provide as nuch detailed
information while being less time comsuming and
creating less interfevence with other operalions.

A series of tests performed on the UCLA re-
search reactor, the Carolinas-Virginia Tube Re-
actor, and the Experimental Gas-ccoled Reactor
at Oak Ridge are used to illustrate resulls ob-
tained with steady-state tests. These illustrate
the effect of the vibrations om instrumentation as
well as the response of the reactor corves, fuel
elements, biological shielding, steam generators,
exhcust stacks, and the containment structures.
The tests of the UCLA reactor included tests with
the reactor at full power. The examples illustrate
the complexily of the soil-structure-reactor sys-
tem while also indicating the nature of the resulls
which may be obtained with vibration tests.

INTRCOUCTION

Knowledge of the effects cf earthquakes on nu-
clear reactor safety will be increasingly important
as more nuclear power plants are constructed in
seismic regions. Until the time when we have ex-
perienced the actual behavior of large power

é NUCLEAR AFFLICATIONS & TECHNOLOGY

KEYWORDS: reoctors, reactor
scfety, wvibrotions, testing,
seismology, reseorch reactors,
mathematics, sensitivity, sto.
belity, analysis, motion, earth.

quokes, UCLA, EGCR, CYTR

reactors in strong motion earthquakes, it will be
necessary to predict their performance with
studies based on simulations and analysis.

To discuss vibration testing of nuclear reactor
systems, one needs to consider the use that will
be made of the tests. The obvious use is to deter-
mine the dynamic response of key reactor sys-
tems. We believe that this is important, but it is
also important to use the test results to check the
validity of mathematical models of structures.
There is considerable need for analytical models
that will accurately predict the response of large
nuclear power plants to the vibration effects of
earthquakes.

Much work has been done in the fields of seis-
mology and earthquake engineering, and we believe
that it is possible today to construct a ‘‘first ap-
proximation’’ to a complete analytical model. We
are surveying this work and are attempting tc
draw it together to construct an overall model.
Where possible, we plan to use our own experi-
mental work or the wcrk of others to verify the
model.

In addition, we expect that the experimenta:
work we have done will indicate areas, if any
where nuclear power plant design requires furthe:
research and development. Once a complete
analytical representation of the earthquake-soil-
structure nuclear reactor system is available, i
will be possible to study the sensitivity of the
model to variations of its parameters. Sensitivit
analyses can pinpoint areas in the system whert
additional research is required or where addi-
tional research would lead to significant improve-
ments in the stabilily or safety of the system.

In this paper we discuss some analytica
models and several experimental techniques fo:
testing reactor structures. We compare the ad
vantages and disadvantages of the several testin
techniques, based on our experience in the field

VOL. 7 JULY 1¢¢
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Fig. 19. UCLA reactor-core area,

None were observed. About 6 months after the
vibration experiment routinc tests indicated that
ofie at—the—tontrol “blade insertion times had
‘inéreased, A_few months later safety blade No. 1
stuck in the ‘‘out’ position during a routine
prestart checkout of the reactor control system.
~—When the reactor was dismantled, we dis-
covered that lead snielding Dricks under the
control blade drive shaft had been displaced
upward, causing the shaft to bind. The lead shield
blocks were stacked on lead shot which had been
poured in the void spaces between the graphite and
biological shield. Subsequently the lead shot has

Vil

been canned in steel containers, and a steel
shroud has been welded in place to protect the
drive shaft from interference.

The response of the EGCR core (Figs. 22
through 24) is interesting. The acceleration curves
(north-south snaking) for toth the center of the

24 NUCLEAR APPLICATIONS & TECHNOLOGCY VOL.
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graphite columns and the top grid plate show §
peaks, one at ~3.9 cps and another at 4.2 cps. A
forced vibration tests reveal that the peak
4.2 cps is the primary response of the buil
the 3.9-cps response is due to the core its
When the shaking direction is switched to E
the grid plate has a sharp peak at 4.6 cps, ¥ .
is equal to the natural frequency of the building ﬁi‘t
the east-west direction " r gl

Figure 25 shows another interesting aspeclEEwL=C.
EGCR core response. The grid plate respois -‘I'fst
indicates the unstable jump phenomenon asSURAR >
ated with a nonlinear softening spring. A< S§
frequency of the forced vibrations increases. |

8.87 cps. At 8.90 cps, the amplitude
bles. and then falls off at higher fre

the forced vibration frequency is
acceleration amplitude retrace

i
I
¥




a.

b.

Section 50.34

Not applicadle
Final Safety Analysis Report, (FSAR)

An FSAR, the Argcnaut 3afoty Analysis Report (ASAR) is included
with this appTication.

(1) Environmental monitoring results are discussed in the
Technica! Srecifications, Appendix V, Section 7.0.

(2) See the ASAR, Appendix [II.

(3) See the Environmental Impact Appraisal! (EIA), Appendix II.

(4) No structural weaknesses (earthquake vu1neraoi1ity)‘;::%:ngg::::)

been identified. The biological as_augmented in 1396
®0r power was increased to 100 kwt. Aluminum

primary ¢oolant lines, embedded in concrete beneath the
reactor core and shield, were replaced (by-passed) by new
lines in 1971 because of (external) corrosion probliems.
The originally planned PuBe itart-up was replaced dy a
RaBe source prior to initial operation. The RaBe source was
replaced in 13756, Ventilation stack monitoring probiems
(type of monitor and calibration) were prevalent until 197S.
The present monitor, 3 4 liter, flow-through ion chamber, is
believed to be quite satisfactory.

.{§) Safety questions raised during the Construction Permit stage

are unknown at UCLA today.

(6) (i) An organization chart is provided in the Technical
Specificaticns, Figure V/6-1. Principal respensibilities
are designated. “Cemonstrated Ability” is the most
common personnel qualification at intermediate and higner
administrative levels.

(1) Not applicable.
(i11) Not applicable.

(iv) Plans have been replaced by Tecnnical Specifications,
Appendix V, and (imolicitly) Procedures.

v) An Emergency Response Plan is includec in this
application, Aopendix IV.

{vi) Technical Specifications are included in this
application, Apgpendix V.

(vii) Not applicable.

ﬁo..\&!opliu‘%‘-"\
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subsidiary repairs. It is not possible to visually inspect the core

other than by entry, and it is not practical to pruvide routine preven-

tive maintonanceﬂwl;nin—ehl—turiT' e ——

.
-——

The February 1971 earthquake gave rise to minor problems that R N
worsened with time and ultimately required a major maintenance effort in
51972. A qgglant leak late in 1974 required reactor down-time from e

\\‘\I1d:522gg£_3g_gg:lx_Dlcanboav-#he-reuctur-w!s-uugﬂ'??aﬁ—ﬁbri1 15 to July

3, 1975, pending resolution of a Nuclear Regulatory Commission concern

ovsr argon-41 emissions, and again from November 23, 1975 to March 18,
o s

1976 to replace a leaking encapsulated neutron source. At the present

writing, May 1977, the reactor has continued to be operational since
March 1976, and no major maintenance has been required since December of
1374. There are nc current symptoms indicative of a significant main-
tenance reguirement.

Technological changes influence reactor demand, and adaptability
to change through finding new markets for reactor services continues to

influence reactor productivity. The reactor is no longer new, and

reactor physics research projects with the UCLA reactcr have become
non-existent. The advent of the Medical Cyclotron on tne-UCLA campus has
displaced the reactor in the field of medical radicisotope production.
But, new interests in activation analysis by geopnysicists, geologists,
and meteorolegists have replaced these vanishing activities. Of course,
the reactor continues to be a valuable instructional to~i both for the
academic and the non-academic community. The current reactor activities
are discussed in Chapters [V and V of this report. Non-reactor activi-
ties of th» laboratory are becoming a financially significant factor for

the NEL :nd are described in Chapter YI. Chapter [X describes new



§.0 ALTERNATIVES TO CONSTRUCTION AND OPERATION OF THE F

There are no suitable or more
both the educational and the
objectives include the training of
reactors, the prodaction of radioisotopes,

0 afp(a\(k"\.ﬁ-. /‘7’

4.0 UNAVOIDABLE EFFECTS OF FACILITY CONSTRUCTION AND OPERATION

ion involves the materials
+he ficsionable material
is expected

The unavoidable effects of constructicn and operat
used in construction that cannot be recovered and
used in the reactor. No adverse impact on the environment
from either cf the unavoidable effects.

ACILITY

economical alternatives which can accomplish
research obiectives of this facility. These
students in the operation of nuclear

its use as a source of neutrons.

for neutron activation analysis, and also its use as a demons;ration tool
to familiarize the general public with nuclear reactor operations.

6.0 LONG-ERM EFFECTS OF FACILITY CONSTRUCTION AND QPERATION

The long-term effects of a research facility such as tie UCLA Nuclear Energy
Laboratory are considered to be seneficial as a result of the contribu-

tion to scientific knowledge and training. This is especially true in

view of the relatively low capital costs involved and the minimal impact

on the environment associated with a facility such as the UCLA Nuclear

7.0 COSTS AND BENEFITS OF FACILITY AND ALTERNATIVES

The cost for a facility such a ' 3

cili : s the UCLA Nuclear cnergy Labor
the order‘of $1 million with very little environﬁenta?yimpactatogieis -
benefits include, but are not limited to: .

(¢c) training.

ggm:agfoggg?:eaggi:étiesbc2u1g be conducted using particle accelerators
urces, but these alternatives are at
and less efficient. There is n ] ok 5 3 s
. 0 reasonable alternative to 2 nuclear
;::earc: reactor of the type presently used at the Nuclear Energy Laboratory
conducting the broad spectrum of activities indicated above.
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ENVIRONMENTAL CONSIDIRATIONS RECARDINS THE LICENSING OF RESEARCH REACTORS
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Table [I1/1-2

REACTOR ANNUAL USE

Year Number of Runs

1973
1574
1975
1976
1977
1978
1979

76
76
91
8
106
132
149

13.8
14.8
11.9
13.1
15.9
20.3
29.0

Megawiatt Hours

Table III/1.3

REACTOR ACTIVITY

Activity

Research

Class
Instructior

Maintenanca
TOTAL

Hours per Year

1973 1974 1975
145 177 146
46 28 39

12 52 31
203 257 216

1976
188
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SECTION 1

A. REACTOR SITE

The reactor is located in a nesly-constructed, permanent, reinforced concrete build-
ing on the cunpus of the University of California at Los Angeles. The location of the
building and its relationship to ity surroundings is indicated in Figure 1-1,

The normal buildiag populations during a school day are given in Figure 1.2, Ac
times other than school days, campus building populations are reduced to small fractions
of the figures shown.

The 400-acre campus is located on coastal plain spproximately five miles east of the
Pacific Ocean and 15 miles west of the Los Augeles civic center. To the south of the
campus i3 a business and shopping district, and to the north, west and east are residen-
tial areas. A map of this general area is given in Figure I-3.

Geolorey

The UCLA campus is situated on a coastal plain, and is approximately 400 feet above
sea level., The coastal plain consists of a terraced alluvial f111, 200 feer deep at the
reactor site, overlying sedimentary rock of rather recent origin. The coastal plain lies
at the base of the Senta Mouica Mountains which are 200" feet high.' The most important
formation in these mountains is Santa Monica slate, an old sedimentary layer 2000 feet
thick. Overlying this slate siratum are several more recent sedimentary layers. A cross
section of the coastal plain near the campus is given in Figure I-4. This section is at
right angles to the anticlinal foiding of the Santa Monica Mountains.

llydrology

No decp wells have been drilled on the campus of UCLA or in tie vicinity of the
campus. The water table is estimated to lie 200 feet below the surface in this area.
A log of a typical test well made by a foundution engineer near the site of the reactor
building is shown in Figure I.5.

Surface runoff water is collected in concrete-lined storm drains which empty into
the ocean. This drainage system has been adequate to prevent any flooding of the campus
by heavy winter raius. The maxinum rainfall in any 24-hor period during the last 75
years was ten inches, as indicated in Figure [-6. It is varely conceivable that runoff
from the watershed area north of the campus could flood Westwood Boulevard and the area
to the west ot the reactor site. However, the reactor core lies about ten feet above
this level, and a rainfall equal to the largest ever recorded would not flood the re-
sctor. In the unlikely event that such flooding should occur, it would pose an extreme '
operational inconvenience, but would not creste any radiation hazard. '

Scismology
Southern California is seismically active. The locations of known active faults

sre indicoted in Figure I-7. The nearest of tlese to the reactor site is the Inglewood

fault running in a north-westerly direction about two miles cast of the campus, In

Southern Calitornia, the region from the Mojuve Desert ta beyond the of f-shore islands

is traversed Ly a scries of active faults. Thesc foulis extend from 20 to 50 to many

hundreds of miles in lengih, and the trend is generally Letween north and west, lHow-

ever, they are only rowghly parallel, and in certain instances a major fault zone

divided into two or mote well delined faults., In general, these faults are from f{ive to

tweniy miles apart aud appurently extend to depths of 15 or more miles Lelow the surface.
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3.0 GENERAL PLANT DESCRIPTION

3.1 SITE LOCATION

The reactor is located on the 400 acre campus of the University of
California at Los Angeles. It is housed within the Nuclear Energy
Laboratory (NEL) fn a specifically designed and constructed reinforced
concrete building.

3.2 SITE GEOLOGY

The UCLA campus fs situated on a coastal plain, and s approximately
400 feet above sea level. The coastal plain consists of a terraced
alluvial £i11, 200 feet deep at the reactor site, overlying sedimen-
tary rock of rather recent origin. The coastal! plain lies at the

base of the Santa Monica Mountains which are approximately 2000 feet
high. The most important formation in these mountains is Santa Monica
slate, an old sedimentary layer 2000 feet thick. Overlying this slate
stratum are several more recent sedimentary layers.

3.3 SITE HYDROLGGY

No deep wells have been drilled on the campus of UCLA or in the vicinity
of the campus. The water table is estimated to lie 200 feet below
the surface of this area.

Surface runoff water is collected in concrete-lired storm drains which
empty into the ocean. This drainage system has been adequate to pre-
vent any flooding of the campus by heavy winter rains. The maximum
rainfall in any 28-hour period during the last 75 years was ten inches.
It is barely conceivable that runoff from the watershed area north

of the campus could flood Westwood Boulevard and the area to the west
of the reactor site. However, the reactor core lies about ten feet
above tnis level, and a rainfall equal 1o the largest ever recorded
would not f120d the reactor.

3.4 SITE SEISMOLOGY

Southern California is seismically active. The nearest major fault

to the reactor site is the Inglewood fault running in a north-westerly
direction about two miles east of the campus. In Southern California,
the region from the Mohave Desert to beyond the off-shore islands

fs traversed by a series of active faults. These faults extend from
20 to S0 to many hundreds of miles in length, and tne trend is gene-
rally between north and west. However, they are only roughly paral-
Tel, and in certain instances a major fault zone is divided ints two
or more well defined faults. In general, these faults are from five
to twenty miles apart and apparently extend to depths of 15 or more
miles below the surface.

Earthquakes have occurred in California for a long time in the geo-

Togic past, and it is extremely prodable that they will recur from
time-to-time in the future. In the southern coastal section. shocks
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II. WRONG CIASS OF LICENSE

The Applicant has applied for the wrong class of license, Applicant
has applied for a Class 104 license despite the fact that in the past,
more than fifty percent of reactor funding and more than fifty percent of
the hours of reactor usage have been devoted to the sale of services,
rather than research or sducation. Given this history, and without any
indication that Applicant intends to change reactor usage, Applicant
under 10 CFR 50,21(b) ard 10 CFR 50,22, should have applied for a Class
103 license,

a. Applicant's financial statements indicate that more than half of
the reactor fundirg comes from sources other than the UCLA School of
ingineering and Applied Sciences (SEAS).

1. Applicant states on page I/1-1 of the application that 52.5%
of the NEL income in 1979 came from "reactor earnings" and "other
income", and that these two calegories are projected to increase to
58% of the 1980 eamings.

2. Applicant also indicates on page I/1-1 that in 1979 and
1930 less than half of NEL's funding came from SEAS "in pursuit of
the University's teaching and research mission."

b, Informmtion provided by the application, though lacking sufficient
detzil to support definitive assertions, indicates #gt more than half
of the reactor operating time is spent on commercial, non-educational
Projects,

1. Instruction accounts for only a small portion of the reactor
operating hours. An examination of the table provided on page

III/1-5 of the application shows that in 1979 less than 8% of the



reactor operating time was devoted to instruction, and that over
the last seven years, instruction has averaged only 16.4%,

2. Researrch, the only other category of non-maintenance reactor
operating time listed in the application, combines both commercial and non
commercial projects., Statements by the reactor staff indicate that the
reactor hours for non-scholarly commercial use account for a majority of
the 411 hours listed in the table on page III/1-5 of the application as
"research"” hours. The application indicates that the "greatest nunmber of
research hours are for activation analysis (both)r-ray spec!gscopy and
delayed neutron counting), and fission track dating provjects." (Application
at page III/i-j). That the hours spent on activation analysis are likely
to have been devoted to commercial projects, rather than bona fide research,
can be inferred from tne following staff statements:

One business firm, paying $65/hour to use the reactor, changes

the color of gems such as rubi's, garnets and topazes to make

thiem more valuatle., After the gems are removed from the reactor,

they are allowed to lose their radiocactive eneryy and are then
shipped to customers.

-information attributed to Charles Ashbaugh of the
reactor staff in UCLA Daily Bruin, May 31, 1979

Dr, Kalil, Z-%ho Mns a uranium ore assaring busines§7 uses the
reactor to determine the economic value of the uranium ore
samples through a technique he calls 'neutron activation®.

-same article, UCIA Dally Bruin, May 31, 197¢

Anyone can have a sample analyzed, It costs $75/nhovr,

-same article quoting Mr, Ashbaugh, UCLA Daily Bruin,
May 31, 1979

Reactor manager Neil C, Ostrander said a substantial portion of
the 411 hours classified as research i~ done for private firms.

Valley News, July 11, 1980, page 14
Trends in the amount of instructional time for which the reactor

is used and the intended amount of time the reactor management desires



to devote to non-university, commercial activities also indicates that the
Class 104 license is inappropriate for the reactor. The 197€ Annual
statess

In order to attract more outside business and to eliminate
our reactor user's from shopping elsewhere for a higher
neutron flux, the reactor may be slightly altered to go to
higher powe» levels, i.e, 500kw or 1Mw, the current licensed
pover is only 100kw, The best possible use for this higher
power level would be in activation analysis. If the money is
found, our antigquated activation analysis laboratory must be
modermized, It is currently about 10 years behind the state
of the art.

-1976 Aanual Report at page 35-36



- TR, DIARRUATS & A AR DITISTRATIVE CCLITROLS

iApplicant has failed to dermonstrate adequate managerial and

adninistrative controls in the application, as required by 10 CFl
50,3%(5)(41), and, further, has damonstrated throughout its operating
history zrossly inadequate managerial and administrative controls,
These inadequacies make it impossible to find that applicant's
managerial and administrative controls are adequate %o responsioly
protect the public health and salety,

Specifically,
1, .ipplicant has failed to orovide the information required in
10 CFR 50,3%(8)(id) rez "manazerial anc adninistrative controls
o be used to assure safe overation"; this failure naes a finding of
acequacy 11903sivle.

On naze 7 of .pplication, in response %o information required oy
10 272 50,34(4)(44), applicant has merely responded "not applicaule.”
o explanation is given, nor any information provided, .n examination
of that section of the regulations provides no clue as to why applicant
views itsell as exempt from that section, Indeed, the history of srossly
inadequate reactor management and the gravity of the matter for reactor
safety would seem to require a sudbstantial documentation of administrative
changes to rebut the presumption of inadequacy raised by the reactor's
record,

2, Tailure to zet orior approval from .leactor Use Commitlee or leactor

Cirector fox changes in reactor systems and for none-standard experiments,

liotice of loncompliance, dated .pril 2%, 1972



Technical Specification VIII .l requires that the ladiatien
Use Committee review proposed changes to the facility, when
such changes have safety signilicance, and shall determine
whether they involve an amendment to the license, s change
in the Technical Specifications or an unreviewed safety
question,

Contrary to this requirement the Reactor Use Cormmittee did
not review and nake the required findings with respect to

the change of the reaclor logic system from 110 V a.c. to

28 V d.e,

In a memo from AZC Reactor Inspector /,Z, Vetter, dated August 21,
1569, the following aresof noncompliance was cited:

Contrary to Condition 1 of the license, which incorporates
the UCLA Training Reactor Zazards Analysis ieport dated
larch 1960, the reactor was operated for the purpose of
conducting a Lean tube experiment during periods of non-
standaxrd reactor operating conditions (2ypassed scram
gircuitry). The periods of nonstandard reactor operation
were not approved by the laboratory Uirector nor had they
been reviewed by the Reactor Hazards Cormittee, The
requirements for review and approval for nonstandard reactoer
operation ars described on paze 49 of the UCLA Training
Aeactor Hazards analysis Swmary leport,

(emphasis added)
.ote that the failure of administrative and managerial oversight
resulted in what could have teen an extraordinary safety hazarde-

the Dypassing ol scranm circuitry,

3. Failure to get prior approval from the Commission for facility changes.
.lemo, 3pencer to 0'leilly, covering inspection report 50-142/£9=01, memo

dated July 15, 1969, states:

«ssone of the items of noncompliance involves a significant
facility modification (which was not authorized by the
Cormmission as required oy the facility license) and represents,
for all intents and purposes, a repeat iter of noncompliance,
That is, following the previous inspection, the licensee
agreed, categorically, that no facility changes of any
significance would be carried out without prior approval

oy the Commission,



Senior leactor Inspector Spencer continues:

AS you now, we had previously Deen extending "tacit approval"
for type 50,59 changes for this facility in the absence of
technical specifications (and contrary to the requirements
of the license) so that the licensee could continue a vigorous
program requiring reasonable flexibility in the area of
expeditious facility modifications, However, during the
previous inspection we concluded that the licensee had
verstep "y ble Do " (see cover memo, CU Report
w0, 50=142/05-2) and conseguently, we informed both the
Reactor Director and the assistant Reactor LUirector that any
future modifications to the facility would require Commission
approval, JSoth of the aforementioned individuals agreed,
without reservation, to the new limitations on the basis of
the facility license requirements, Ubviously, the licensee

£ i irements of the license,..

(emphasis added)
Thus, there is considerable basis for the concern that the facility has
in the past been modified without prior Cormission approval, the* the
problenm has teen a repeat problem, and that lack of administrative and
managerial control (absence of Reactor Director) is in part the cause,
A review of the Application and recent inspection reports gives no
indication that these p»roblems have been substantially resolved, The
concern that the facility could be modified without prior Commission
approval raises many serious safety concemns, among them that excess
reactivity limite, already dangerously high, could be altered by the
licensee by chanming fuel loading without prior approval,

extensiss perinds; other indications of inadeguate supervision., A

history of accidents, radiation spills, worker expusures, inaccurate
calibrations, violations of regulations and high number of unintentional
scrams, among other indications of an inexcusably slonpy operation

deseribed in other contentions indicate grossly inadequate supervision,



Commission inspectimn reports have fro- tinme to time come to the same
conclusion, and at times cited as cause the lack of involvement of the
Cirector and/or Assistant Director in the daily running of the facility,
The Spencer memo cited above concluded by saying:

Obviously the licensee has failed to adhere to the
requirements of the license and although the reasons appears
to be lack of involvement on the part of the leactor
Director,rather than deliberate disregard, we have

concluded that anything short of CO [eadquarters enforcement
action would be inadequate,

We feel that the events which led to the items of noncompliance,
as well as the poor housekeening observed during the current
inspection, all reflect overly heavy workloads and a lack of
clear definition of responsibility insofar as the reactor
supervisor is concerned,

In Inspection Report 69-01 we find the following:

In addition to the apparent noncompliance items listed above,
it appears that neither the Uirector or ‘he Assistant
Director of the facility has been actively particinating
in the day-by-day operation of the facility, Tor this
reason, and because one of the items of apparent noncompliance
(unauthorized facility modifications) is essentially a repsat
cseurrence, Headquarters action was requested,

Pe 2

and continuing:

sesProfessor Smith made a brief, unofficial visit to the reactor
facility (not concermed with the inspection), At this time,
the inspector iterated previous statements relative to the
noncomnliance aspects of the inspection, IThe avparent
degeneration of housekeeping practices was also discussed,
Smith could offer little or no rebuttal, exvlaining that he had
Deen away from the facility for six months, and expressed
essential agreement with the inspector's corments, In

response to a stated conclusion on the part of the inspector
that \lr, Zomor apgeared %o De solely resvonsitle for the
£acility overation without Denefit of desisnated (documented)
responsibility, Professor Smith said that this situation

was covered Dy the facility operating procedures and or .License
correspondence, However, 3 search of the license records

oy both Smith and Hornor to verify Smith's statement was

fritless.,




5. Unlicensed visitors to the reactor facility have been invitad to

operate the reactor controls, in violation of 10 CFR 20,043, ¥, and 1,

and 10 CFR 55,2, 55,38 & b, 55,4d & £, and 55,9 a & b,
Despite clear requirements in the above cited regulations that only licensed

operators are nermitted to operate the controls of a nuclear reactor,
for obvious safety reasons, the applicant has nonetheless invited unlicensed

cverators to operate the controls,

a, Attempts to have "Open House" wvisitors operate the contmols,

demonstrate reactor safety," The bibliography for this reactor's dociet
ie replete with references to UCLA's desire to permit "Open House"
visitors to "ranipulate the reactor," For example, a telephone call
made on .lovember 10, 1965, by UCLA to *he Commission
requesting exermption o requirements of 10 CFR 50,541 ...
so that visitors to their facility can operate their,..
2s part of an open house demonstration on 1ll-1%4,
(elipses in the original docket bibliography)
A few months later UCLA sent a letter (dated 2-%-€C) which the docket
record describes asi
suomitting a rough draft of a pamphlet they propose to distribute
next fall when they hold open house, and citing precautionary
steps they plan %o take defore allowing visitors to manipulate
the reactor, ilso stating that wvisitors will also be perritted
to reach the scram trip coints in ordsr %o rutlicly demonstprate

reactor safety, Cosehasts added)
emphasis ad

The Cormission ressonced in a 3-22-66 letter
advising that ,,, ORL does not agree to an exemption fronm

the regulations to permit operation of their reactor, in ref
to their ltr ¢f 2-%=06 wnich discusses "Oren House,"

This »es-onse {rom the Cormission, declining to waive the rezulations

which prohibit unlicensed personnel from operating the reactor contrels,



did not end the nmatter, UCLA, the docket bibliography indicates,

sent a letter to the Commission on 6=13=46

requesting additional ccnsideraticn to their prequest
that visitors be allowed to participate in_the operation
of their research reactor, in ref to our [iiC] 3-22-6¢
1tr re their plans for an "Open Houre",

And once again the Commission responded:

we do not consider it advisable to waive the requirements
of AZC resulations 10 CFR Part 50 and 55 for this purpose,

b, Recent invitations to movie actors to opsrate the reactor.

In a length letter to ilichael Douglas, who produced and starred in the
film The China Syndrome, NIL staff criticized the film and said:
If you wish further elaboration, which is a must due to
the complexity of the sucject matter, or would like %o
talk or come by and visit our facility, and even operate
our ,1 :Lish nuclear reactor, please give us a call,
NEL letter to !lichael Douglas, April 9, 1979
(emphasis added)
Conies of this invitation were sent as well to the other prirecipals
in The China Syndrome--Jane Fonda, Jack Lermon, and James Sridges,
The requiremert that only trained and licensed individuals
operate nuclear reactors is a very sensible one, It appears from
the April 9, 1979, letter to ilichael Douglas, Jane Fonda, Jack Lemmon,
and James 3ridges that the Commission's desire that the sections of
10 CFR 50 and 55 cited above be obeyed still has not sunk ir with
the reactor staff, Jith the amount of excess reactivity that is
sotentially available, and the lack of a containment structure should
a radiation release occur, the operation by non-licensed personnel

would be a serious threat to public health and safetly and indicates

very roor administrative and managerial controls,



6., Inadequate record keeoing, including loss of key records.

The Applicant has been consistently r~riticized by the Commission's
Inspection and ZInforcement division for inadequate record keeping,

a. loss of mairtenance log., lotice of Viclation dated

October 15, 1974
Section VIII K.3 of the technical specificaticns requires
that a rec~~d be maintained of the prinecipal maintenance
activities and reasons therefore,

Contrary to this requirement, the record of maintenance activities
prior to lay 1974 was nissing, (Severity Category 'II)

As Insvection Report 74=01 stated about the loss of the record (p.+):
The loss of this log was of particular concern since records
such as instrument calibrations were not otherwise availabls,
and two key laboratory personnel with knowledge of previous
maintenance activity had left,
The discussion in the centention regarding inadequate instrument calibration
and squipment naintenance indicates how disastrous the loss of this log was,
In a llovember 4, 1974, response to the liotice of Violation, Hareld V,
3rown, Environmental Zealth and Safety Ufficer for the University, replied:
Section VIII k.3 of the Technical Specifications requires
a maintenance log to be kept on the reactor and supporting
equipment, This record was lost in april, 1974 before the
previous reactor supervisor, lir, J, 3rower, left this
facility, It appears that it will never reappear,
Interestingly, insvecter 3,3, Spencer had said only a few years before
(in a May 3, 2571 memo tc J.P., O'Reilly) that the problems in record
keeping UCLA had had prior to that time were hoped o De resolved by
the addition of Zrowers

The recent addition to the reactor staff, .r, drower, an
ex-nuclear llavy men, eppears to be an individual oriented towards



oneraticns in accordance with written procedures and by

the "book.," This influence appears to have resulted in more

detailed and organized documentation te show that operations

have been performed in accordance with licensed requirements,
Unfortunately, the addition of 3rower did not end the record-keeping
preblems,

b, Other inadequate record-xeeping., The above mentioned memo from

Spencer continued:
7ou will note that our inspector discovered an error in
the licensee's technical specilications governing the absolute
reactivity worth of experiments,
This error was a misplacement of a decimal point, an error of an order
of magnitude that was--this time at least-~in the safe direction, Should
such an error ccowr in the other direction, serious consequences could
result, as is shown in the contention on excess reactivity.
The insvection reports availzble %o Petitioner at this time are
filled with eitations for inadequate ro~ord-keeping, Cne example is
an April 24, 1973 letter from AZC's Spencer to Thornburg:
The inspection disclosed three items of noncompliance, . . .
The insvection disclosec a weakness in the keeping of
operating and maintenance records, The rost glaring deficiency
was associated with the woid coefficient experiment, , . .
The licensee had no maintenance log record, however,this
type of information was found in various locations (1.8,
operating log sheets, minutes of the Reactor Use Committee
and facility change order safety analyses).

7. Failure %o hold administrative meetings and conduct reviews required

oy the Tech Spees, lotice of loncompliance, dated April 24, 15731

1, Technical Specification VIII E requires that the adiatien
Use Committee meet at least semiannu.lly,

Contrary to this requirement, the Faciation Use Committee had
not met since [larch 23, 1972.



3. Technical Specification VIII H,3 requires that the
Radiation Use Committee make an in-depth review of facility
orerations at least annually,

Contrary to this requirement only one review of facility
operations has been made (in December 1972 or January 1973)
since the Technical Specifications became effective on
ilarch 1' 1971,

Similar problems are reported in other inspection reports,

CONCLUSIO:I
The problems with inadequate administrative and managerial controls
are long-standing and there is no indication they have been or will de
resolved, The facility has a long history of questiocnable management,
As Spencer wrote to Thomburg, memo, October 15, 1974, transmitting
inspection report of September 30, 19744
The items of noncompliance apprear to be oversights which
indicate a need for m g_‘_lemed nanagement, Ihis
conclusion is minforcod by previous exverience with this

licensee, Consequently, we intend to broaden the inspection
effort at this facility until improvec performance is evident,

(emphasis added)
And as R.H. EZngleken uwrote to UCL: the same’day as the 3; encer memo
was sent, in a cover letter transmitting another notice of wvioslation:

In addition to the need for corrective action regarding
these specific violations, we are concermed about the
implementation of yorr ,a.na"ement cort"ol gstam trat
resulted in these vio’Lauons. . Consequentiy, in your
reol,, you sou stould describe in rarticular, those actions
taken or planned %o improve the effectiveness of youw
management control systen,

ps 2 (emphasis added)

The history of gressly inadequate reactor management, and the
importance of responsitle management to the cperation of a safe reacter,
world seem to require a substantial demonstration of administrative
and managerial changes to rebut the presumption of inadequacy raised

by the reactor's record, .pplicant has failed to make such a demonstration



and therefoie the present application cannct support issuance of the

requested license ,

/6
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY * DAVIS * [RVINE + LOS ANCELES * RIVERSIDE * SAN DIECO * SAN FRANCISCO

SCHOOL OF ENCINEERING AND APPLIED SCIENCE
LOS ANCELES, CALIFORNIA 20024

Boelter Hall 2567
April 9, 1979

Mr. Michael Douglas

Producer, 1.P.C. Films @@ PY
Post Office Box 900

Beverly Hills, California 90213

Dear Mr. Douglas:

Last week 1 went to see "The China Syndrome”. I enjoyed it and
therefore would like to inform you of some of the technical inaccuracies.

1. The Ventana power plant was rather unusuai in that it appeared to be
a cross between a Pressurized Water Reactor (PWR) and a Boiling Water
Reactor (BWR).

a. Physical setting was that of a PWR.

b. The utility's (CG4E) PR description including the flow diagram on
how the Ventana reactor worked, is descriptive of a PWR.

c. The plant terminology or equipment cascription was that of a BWR.

d. The accidents were descriptive of a BUR.

2. Assuming that the power plant was : BWR, the plant must have, while
Ventana did not, the following: more than one feedwater line, more
than one high pressure injection system, a couple of residual heat
removal systems, a stand by liquid control system, an automatic
depressurization system, and a suppression pool. A licensed commer-
cial iuclear power plant must have these and hence would prevent a
meltcown from taking place, assuming though, that they all worked.

3. Nuclear power plants cannot work with the entire high pressure injec-
tion system out of service for repair or whatever. The built in
electronic safety circuits would prevent the reactor from going to
power.

4. All chart pen recorders are preceded by a digital, meter, or CRT
readout, so a stuck recorder pen really can only fool fools. Chart
recorders are for record keeping or long term time analysis only.

5. The decay heat residual in a reactor core is very dependent on both
the power level and the operational time interval at that power level.
It takes weeks at full power to build up enough decay heat to provide
e:ough heat to melt uncovered reactor fuel, just after a reactor
shutdown.

6. One UO; fuel pellet has the equivalent amount of energy of about one
ton of coal or 1/100 of a train car of coal, not six car loads.

NUCLEAR ENERGY LABORATORY IVAN CATTON, Director
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7. MHB engineer's quote of,"You are lucky to be alive and that is the same
for Southern California," and the "molten core hits ground water and
causes a blast of radioactive steam ..." is very exaggerated and blown
clear out of proportion. It probably could be termed literary license.

8. The radiation instrument used to find the water leak under the pump was
a rad gun which is 3 current reading device and therefore does not have
a speaker which goes click, click, click. You should have used a G-M
survey meter for that operation.

9. A1l nuclear power plants have one area called a two man entry zone,
outside the control room, where the turbine can be made to trip off
line and cause the reactor to scram; so, you do not need a crew of
electricians to cross a million wires to eventually cause a reactor
scram.

10. Not every power plant has been given the o.k. by the AEC or later the
NRC to be licensed. There were many which have and will be turned down.
Just look at the history of our own Los Angeles Department of Water and
Power; i.e. Malibu, Bolsa Chica, and San Joaquin Nuclear Projects.

T?ese are examples of just one utility's fight to obtain a nuclear power
plant.

Due to the above, I would seriously consider laying off your three
"engineers“???? from the MHB Technical Associates. All in all, though, a
very good accurate action packed factually correct nuclear thriller could
and maybe should be made. The acting and tne emotional ties to the audiences
of "The China Syndrom" made it, but the errors and some of the plot did not
quite make it. In a way though, maybe that was good. For example, while we
were leaving the theater, we were jumped by a group called the "Alliance for
Survival” who were taking advantage of the subject matter of the film for
political purposes and therefore were there handing out poorly documented
anti-nuclear literature. This was when I became upset. Why can't a good
nuclear thriller be made without having all of the hidden "heavy man" stuff
be generated afterwards. I know you said you tried in your (especially Fonda's
remarks) during publicity campaigns for the movie. I hope that the audiences
do not turn against nuclear power but just enjoy the movie, or we may really
be in trouble some day. 'ook at OPEC price in:reases, gasoline prices, our
poor trying to make it into the middle class, a7d of course, then use more
energy. With a few years of increasing deman 5 for energy, and a possible
curtailed nuclear power industry, we then may ha'e to rush back into nuclear
and increase the possibility of a china syndrome, or go to war for oil.
Whatever you do, you do have more sway with the general public than you
probably should have. But that's my own value judgment. You do have the
sway, and I hope you do use it, and not abuse it, for the good of your
audiences. . -

One last comment; I'd 1ike to redefine the teru China Syndrone as
"A psychological euphoric malady common among anti-nukes, characterized by
a paranoid fear of a reactor core melting through the center of the earth
and popping out in China, where it presumably irradiates the natives on
. both sides™. The China Syndrome so to speak has really been blown out of
proportion. If a meltdown would occur, the most likely effects would be



April 9, 1979 M ™AY4
Page Three o ‘J : U

a large loss of money and equipment to the utility involved, a lot of
workers would catch a few extra rays cleaning up the mess, but I seriously
doubt that the general public would feel any real effects. We have had
several partial meltdowns i~ the past, i.e. EBRI, Fermi, and Three Mile
Island. Only the last one involved a release of radicactive gas and this
occurred 2ither due to operator error or to premature transfer of radio-
active water out of the containment building. A lot was learned and then
implemented after the Browns Ferry fire and the same will occur after

the Three Mile Island incident is fully investigated. So, I'd say, keep
the faith and remember that risk versus benefit, and apply this to all
other forms of generating electrical energy. I have, and that's why I'm

a pro-nuke.

-

Well, thank you for taking the time to read this letter, if indeed it
got that far. If you wish further elaboration, which is a must due to the
complexity of the subject matter, or would like to talk or come by and
visit our facility, and even operate our .1 MWy, nuclear reactor, please
give us a call.

Sincerely yours,

Ols € altl

Charles E. Ashbaugh, M.S., P.E.
Associate Development Engineer/Lecturer
UCLA Nuclear Energy Laboratory

825-2040, 825-2825

CEA/Ti

cc: Jane Fonda
Jack Lemmon -
James Bridges



IV, VIOLATIONS OF NRC REGULATIONS

Applicant has been consistently been cited for violations of NRC
regulations as well as vinlations of the provisions of its own Technical
Specifications. This consisten pattern of regulatory non-compliance and
the lack of assurances that the pattem will not continue in the future,
indicates that the Applicant cannot adequately demonstrate that future
operation of the facility wili comply satisfactorily with the regulations
to protect the public health .nd safety.

From the inspection reports available to Petitioner prior +m the
establishment of a public reading room for this docket and the granting
of discovery rights a persistent pattemm of violation of regulations,
averaging roughly one per inspection, is evident. 3Zome of #hest .citad -
+10lations ares

1., Operation on two occaisions with the secondary coolant fission
product monitor scram circuitry bypassed, 8/69

2. Cperation on two occaisions with core excess reactivity greater
than permitted during certain kinds of experiments. 8/69

3. Conducting a beam tube sxperiment during periods of non-standard
operating conditions (by-passed scram circuitry); failure
to get prior approval from lab Director and Reactor Hazards
Committee, 8/69

4, Failure of the Radiation Use Committee to make an in-depth
review of facility operations at least annually, 4/73

5+ PFallure of Use Committee to meet at least semi-annually., &4/73

6. Failure of Use Committee to give prior review to proposed
facility changes, 4/73

7« Record of maintenance activities prior to May 1974 missing, 11/74

8. Contrary to technical specifications, acceleration nozzle had
been removed from the reactor exhaust stack. 11/7&



9. Failure to calibrate the reactor room area radiation monitors and
the radiocactive gaseous effluent monitor at the required frequecny.
1/75

10, Ventilation exhaust air from the reactor room not being
diluted to 14,000 CPM and not being released at 125 feet above
ground level as required by the Technical Specifications., 1/75

11, Changes to the operating procedur: s not approved in writing
by the Reactor Supervisor.

The history of violations of NRC resulaticns and Applicant's Technical
Specifications set forth above are baser. on the limited number of inspec-
tion resports now avallable to Petitloner, However,the patterm of persistent
violations is clear, Given this history of regulatory violations,

Applicant must demonstrate changes in its operation that will reduce such
violations in the future, Applicant has fajled to make such a demonstra-
tion and therefore has not provided reasonable assurances that the operation
of the reactor will be conducted in compliance with the regulations., A
finding of such assurances is required by 10 CFR 50,57(3)(ii) »efore

an operating license may be issued,



TOO UCH EXCESS REACTI
e

o - e -

s

The acunt of excess reactivity which is peritted by the
Technical Specifications to be installed in this reactor is too gr~-t
in that it is potentially sufficient to cause a serious power
excursion which could brinz about melting of the fuel cladding
and significant release of fission products, seriously endangering
the public health and safety,

Speciflc&].l:].

1, The amount of excess reactivity permitted in a facility such as this
which is used at times for the instruction and training of students
must be quite limited in oxcder to leave a large margin of safety,

The 1960 Zazards Analysis for this reactor made guite clesr the
requirements that a training facility such as this one rnust meet in order
to be a safe facility at which training could take place:

A reactor which is to Ue used for student instruction

mist be designed so that safety is insured without exercising

greater restraint on the activities of students than is

normally advisable in a university laborator, This

necassitates: (1) that the total available excess reactivity

be limited to something less than that needed for prompt

ceritdcality; (2) that the reactor have a high degree of

demonstrated inherent safety; and 3) that it be limited to

low=power operation,

e 19, HZazards analysis

Petitioner will outline in what follows considerable basis for the
concern that the three factors determined by the writer of the
afore-mentioned Hazards Analysis as essential for the safe operation
of this facility nave each in the sudbsequent years teen considerably

mitigzated,

2, The reactor has lost several significant self-limiting features



since it was originally licensed,
a, The axcess reactivity has Leen suostantially increaced over
the level necessary for prompt criticality, (see item 3 below),
b, The deflector nlate to prevent repeated excursions appear w0
have been removed, (see contention on lack of adequate safety features).
¢, The assumption that the reactor has a large negative temperature
coefficient appears to be erroneous because of the positive grapnite
temperature coefficient, (see contenticn on safety features),
d, the power of the reactor has increased from 17 iw to 100 kw,
[he absence or tiitization of each of these self-limiting features
reduces the margin of safety that was orizinally assumed to exdst at
this facility,
3. The excess reactivity permitted in the reactor is no longzer less
than that needed for prompt eriticality,
The reactor 7as originally desizned to have a limitation on
sxcess reactivity of &> Qk/k. This limitation has been changed %
2.7 B k/x (application p, III/6=5), FPrompt criticality for this
reactor i3 scmewhere between .555Ak/k and ,74%k/k depending upon
which of the four figures for Ggim oy the applicant variously in the
Aoplication and original Hazards analysis is the correct one (see discussion
for point £ below), Thus it is clear that the current limitation
suts the level of excess reactivity lar ceyond that amount necessary
Zor promot criticality, In fact, those parts of the original Zazards
inalysis that have been put into the ZiR in the current .pplication
no longer mention as a safety feature the restriction on excess reactivity
as beinz important %o below that needed for prompt criticality, (compare

5, III/5=1 of the application with p, 19 of the Zazards analysis).



As the Hazards Analysis origzinally said,
it is possible to operate the reactor with an amount of
excess reactivity which is well below that required for
prompt eriticality, ' Under these conditions, the reactor
meets *he safety requirements of a training reactor and can
tolerate considerable operational error without damage,
pe 19, Zazards analysis
The acove-mentioned =afety feature no longer exists, meaninz one less
feature to help the reactor "tolerate consideravle operational error,”
AS can be seen in the contentions on inadequate managemeni controls and
on the facility's history of accidents and unintential serans, a good
deal of operational error must be aniuicipated, The loss of any
protec ion to help tolerate sich error is worrisome,
4. The licensed amount of excess reactivity (2,3:4 k/k) currently cemmitted
is that amount which the 1560 Zazards analysis found could cause melting

of the fuel claddinz, The sections of the 1960 Hazards Analysis
reproduced in the SAR indicate that at ,6:Qk/k,the level of excess
reactivity to which the reactor was initially limited, it was unlikely
any sucstantial damage could be caused if all that excess reactivity was
inserted at one time, while at 2,% A k/k one would have a power excursion
of 28,4 \[i=sec with a cosresponding period of 9,1 milliseconds, if the
extrapolations from the Sorax I tests were correct, That period and
enerzy release are, according to the HZazards analysis reprinted in the
3AR, precisely that amount which is estimated necessary %o raise the

fuel temperature to the nelting point of the aluminum cladding,
(Apolication p, III/A=3,5). The language in the analysis is somewhat
contradictory, in that they first say that an energy release of 4l ..i sec
or a period of £,7 milliseconds for the Sorax--and 28,4 ili-sec and 9,1l
milliseconds for the UCLA reactor--would De enoush to raise the maxdimum

temperature of the fuel plate to the nelting point of aluminum (said in



the Hazards Analysis to be 1000°7 over the boilinz point of water), Later
they imply that both reactors could survive resactivity insertion up to
those levels, It seems clear that the Hazards analysis, which was written
to demonstrate that the .0+ limitation then in effect was a prudent one,
merely was attempting to demonstrate that there was a significant safety
margin between the ,&» limitation and the 2,3 0 k/k range where melting
could occur, That safety margin no longer exists.

5. The void coefficient for the reactor nas changed since the initial

saleulations were done, -~uttinz the reactor ars oresently licensed ove
- e - >4 - . R e

the level necessary for a power excursion tha . could result in cladding

meltine and fission product release.

The woid coefficient used in the analysis included in the ipplication
( reproduced from the 1960 Hazards analysis) on pages IIT/i-l through a=7
is given therein as =,12 k/.coolant void; while the current wvoid
coefficient, listed on page III/6=5, is - 1&4uk/. coolant woid,
Zeplacing the old void coefficient with the new one in the calculations
on page III/i=Y=-which one rmst do if one is analyzing the reactor as it
now exists rather than as it was in 1960 when the analysis was first done=-
one finds that the ratio of coolant voids of the Zorax reactor to the UC
reactor has also chanzed, altering the entire set of calculations,
(One assumes that the tem UF is a typographical error derived fron
atterpting to utilize calculations from the University of Florida
Argonaut reactor's Zazards analysise-hopefully, as we si.all mention later
in this contention, there was no transposition of data as well),
The calculations thus would have to be altered “hmzl;” Ir o:der to

bring them intwo conformity with the 1380 void ccefflicients



1940

< 0425
6?0& - — 1,33
UCLA® 0,18

*(see above note about UF error)

Ll iLi see . 1y i
R 31 X4 sec

31 .00 see x ,82 x 1,12 = 28,4 .l sec

28,4 i seconds corresponds %o
a period of %,1 millisec «
2,7: 8 &/ excess reactivity

to oring cladding to the melting pt.

1960
Coorax , 0:2% 4 1
Cycra 0,184

il_._—“"" s—e—q =
1,46

28 . see

28 14 sec x ,82 x 1,12 = 25,7 !N sec

25,7 ili seconds corresponds
to a period zreater than 10
milliseconds and 2,1: A i/k
reactivity to Oring to melting pt.

(the conversion fron [/ seconds to /) k/k and exponential period is made
1, both cases from graphs U=5 and D=7 in the old Hazards Analysis).

Thus, if the equations oresented in the Hazards inalysis are

correct==and the .ioplicant relies heavily upon them=-the 2,754 k/Xk

excess reactivity limitation which, with 1960 characteristics, would

have brought them just to the melting point of the cladding, would

-

limiting fizure today, because of the changed wvoid ccefficient.

2,1» would Ce the corresponding

Thus,

beinz licensed for 2,3 Ak/k puts them considerably over a level that

was questionably safe to begin with and creates the clear nossibility

of a catastronhic reactivity insertion causing cladding failure and

a serious release of fission products,

6o °. _converting 2.3 A /K sxcess meectivity linjtation in the
current tech svecs into $3,54 in the proposed tech specs included Iin

the .polication--and using a different (!’_‘t};a_q _the one used in the

T — ——

Zazards Analysis to make that conversion, it is possible that the .col.cant

has, without so stating, shifted its tech spe: limit from 2,735 %0 _;;._éz,d ki,

taldng it further into the range, indicated by its own Hazards analysis,

- — —

caradle of causin? a sorious power gx_ms;on and cladding melting,

-
—




The .ipplicant has, in its Application, given three different figures,
without clear explanation, for ﬁ » while the Hazards Analysis upon wixich
all the calculations are based gives a fourth figure, In converting
from 2,% A k/k in the sresent technical specifications to the 33,54
limitation cited in the ones in the ..pplicaticn, ..pplicant has used
aBor 0085, If any of the other three 8's they cite are actuslly the
correct one, this potential error could mean a non-improved increase
in excess reactivity from the 2,7 limit up to 2,525 £ k/k if the
Jazards Analysis f}of +0074% were usad, (The ,0074 fizure is given on
sazes 0-12,13,14 and 15 of the Zazards inalysis; the two other 's
cited are ,00¢8 and ~,0070 on pages III/6-5 and 6=4 of the Application
respectively; the B of ,0065 apparently used by the Applicant for
converting  [k/k into dollars comes from Application p, III/6=4 and 35,)
Since L.e calculations on safe levels of excress reactivity are based
entirely on the 1960 HZazards inalysis, use of other(}figures without explanation
seens auestionable, (For that matter, having four different fizures for
the same supposed constant {loating around without explanation is very
worrisome,) If the 1960 Zazards inalysis {3 is not correct, then it may
have thrown off the calculatiocns upon which UCLA relies, because the graphs
used to determine exponential period versus excess reactivity inserted
use ,0074 as B. Zither way, explanation is in order and a polentially

serious increase in excess reactivity may have been included.

‘s Zhe central assumption of the Zazards .nalysis, that the Sorax I

.ts can be extrapolated o the UCL. reactor operation, appear to be

—

Seriously incorrect,



Sorwax was water cooled and moderated, UCLa reactor is
water-cooled and “artially water-moderated, but also uses graphite as
a noderator and reflector, .ater has a negative temperature coefficient
but graphite appears to have a positive temperature coefficient, throwing
off much of the extrapolation of the Corax I data to the UCLa situation,
“he Hazards Analysis "estination of effects of assumed large reactivity
additions" begins with the following statementis
It has been demonstrated repeated in the Zorax and SPZRT
reactors that water-cooled, water-moderated reactors of
suitable design may have a very substantial self-protection
against the effects of reactivity accidents, even in the absence
of corrective action by the reactor control system, This
self-protection is nrovidad by the negative steam-void
coefficient of reactivity and the negative temperature
coefficient of rzactivity, both of which can result in
important reactivity reductions as the reactor power
rises, The UCTR has been designed with a high degree of
selfeprotection of this type., In this -~ppendix estinates
are made of the behavior of the reactor under various
hyvothetical conditions of excess reactivity addition with no
corrective action by the control system.,

Applic ation p, III/A-1l, emphasis added

21though there is indeed evidence, as indicated atove, that water-

cot;led, water-moderated reactors have substantial sell-protection mechanism,
nrimarily negative reactivity coefficients, the UCla reactor is not the
same as the Corax and SPERT reactors in that they are exclusively water-

moderated and the UCLA reactor is moderated by bDoth water and graphite,

8. Positive temperature coefficient of grachite. ZIighil years alter

the Zazards Analysis was wricten, UCLA was notified by the AL that the
University of J/ashington Argonaut reactor, similar in design to UCLA's,

had discovered a positive temperature coefficient for graphite of



+0,012./°7, The AX inspector at the time of informing them of the
University of '/ashington finding inquired of UCLA if they had noted
the same thing, UCLA informed the inspector that they had tried an experiment
o test it, but the experiment had failed, The inspector made a rough
calculation on the spot based on loz entries and confirmed a positive
graphite temperature coefficient:

3y reference to the console logbook data concermed with core

reactivity changes as a function of time and the tenperature

o the water moderator, it appears that a vositive temperature

zraphite temperature of 0,008> delta it/k/°F exists,

»s 6, inspection report 50-142/68-1

UCLA committed itself to experim.ntally determining the graphite temperature
coefficient "as soon as promising test ecuipnent could be developed.”
3ut not lomg after that Dr, Smith, the lab director who had made the
cormitnent to the AIC, went on leave, and not long thereafter a new
Director was apointed, There is no evidence in any of the documents
presently ave‘lable to the Petitioner that would indicate whether that
exverimental determination was ever made,

A positive temperature coefficient for the graphite--particularly
one that is larger than the negative coefficient fo. the water (+,005
compared to =,00+C: ﬁk/k/°?)—raisas extremely serious questions about
whether the principal self-limiting design safety leature, that of a
nezative temoerature coefficient, exists Iorthis reactor, It alsc
makee v questionable whether any of the data from 3orax can De used
cecause it was an entirely water-moderated reactor with a clearly
negative temperature coefficients, Juestions also are raised about
the comparability of the ‘oid coefficients when the graphite is taken

into account, Lven the ipplicant recognized the analytical nroblems



introduced by the presence of a graphite mcderator, although it didn't
address the prodlems directly, apparently thinking that the grachite
like the wuter had a negative coefﬁ.ciont'u.nd could thus ce ignored,
Sut the uncertainties are clasar:

The relative importance of the two moderators, graphite and
water, in determining the effective neutron temperature

introducs ungertainties in the theoretical computation of this
coefficient.
application, III/a=2, emphasis added

7. apolicant's analysis relies on twenty-fiveeyear-old data and fails
Io include any new data, adding more uncertainties.
i major part of the Applicant's SAR is a copy of a section of the

Zazards /nalysis written twenty years ago for the initial reactor license.
The Hazards analysis lists as its only references twenty-five year old
revorts done on the Jorax I experiments in the early fifties, (The Zorax
I was a reactor designed (o test the effects of rapid reactivity insertion;
it selfe-destructed in the late surmer of 1954 with a 135 .li-sec ralease

of energy and a stean exblosion accompanied by release of fission products,

For details, see Thompson and leckerley, The Technologzy of Tuclear ieactor

Safety, pe. 622),.

“he 3AR and current Technical Specifications included in the ipplication
all mention the SPIRT tests as providing evidence of the self-limiting
features of the UCLA reactor, lowever no data from the SPIRIl tests
are cited or utilized in the JiAl, presumably because the bulk of the tests
were completed after the Hazards unalysis upon which the SAR relies so
heavily 'ras conpleted,

v — o — —— o ——

“For confimation of a positive coefficient for graphite, see Thompson and
Jeciterley's description of the power excursion and related partial meltdown
of the graphile~moderated, sodiumecooled 3:Z (p. 543); euctectic meltinge-
unalyzed in .pelicant's Sade--was a significant factor for the 5iu melt;

see photo of rods attached to cack of this contention,



A great deal of !mwvlaedzs has been gained in the last twenty-
five years concerning the behavior of reactors and fuel during power
excursions and cladding failures, The 3L-1, 332, SIAP=8, SPERT, 2€E4,
QlRE, and TRIGA reactors have all valuadle experience to aid in analysis,
(For example, the TRIGA reactor, another type of training reactor,
has been shown to be capable of a cladding failure with a 32,00
insevtion of excess reactivity). 3ut the Applicant has considered no
new data and continues to rely exclusively on the 1953 and 1954 Sorax I
tests, Attached to the end of this contention are two graphs, one from
the Applicant's azards inalysis, relying on twenty-five-year-ola data,
and another one, from Thompson and Zeckerley, relying on data that is only
fifteen to twenty years old, One can easily see that the few extra years
of experience with reactor safety has provided much more data; certainly
a cormrehensive review of even rmore current data is called for in making
sn-analysis of tais gravity,

3y "a'ling to update their Hazards .analysis, even %o the point
of simply xeroxing the section on excess reactivity and including it
untouched in their current ipplicaticn, ipplicant has Jailed %o nmaxke
even a minimal effort to demonstrate that the reactor will not endanger
the public health and safety.

10, Applicant's Hazards Analysis regarding excess reactivity is

sased on numerous unverified assumptions, many of which are not identified

by applicant as such, and cannot De used as the Dasis for anything more

than estinating a range of excess reactivity additions at -inich hasard

- — ——

might exdst, Furthermore, applicant does not zive the error bars for

its computations and analyses, error bars that must be assumed o e very large.

10



a.The entire section of the Hazards Analysis reproduced in the 3AR
is filled with terms describing the calculations clearly as estimates

and extrapolations:

Cn the assumpt’on that this miniagum va va.luo s 3
a rise of watler tqnporamro from near 0°C to 50°C Wo

reactivity by 0,00 Kespe

..\al_i.redu
III/1=2 emphasis added

The characteristics .f the UCT.. which determine its Dehavior

during power transients resulting from large reactivity

additions are quite similar to, out not identical with, those
of the ZSorax I reactor,

III/A=1l emphasis added

Sxperiments of the Sorax and 5Pl types have not been made
with reactors having widely different neutron liletimes,
lhe general evidence of the experiments, however, sucports
the supposition that ...

III/A=3 emphasis added

In comparing the behavior of different fuel plates, it must

be recognized that the total energy release of the power

excursion gan no longer be considered as a definitive
ables s

III/A-4 empnasis added

The text is replete with phrases about estimation, assunption, uncertainties,

suppositions, ana so on, The Zazards analysis was esigned to merely
rouzhly estimate the upper limit of the safety margine-not to say
exactly where danger will lie, That it cannot do,

4.The fizure of 2,7 i/ teing the lower bounds of the danger zone
was ertransolated from Jorax I data and entalled a consideracle number
of assumptions, the accuracy of which are open to significant question,
The Zazards Analysis itself makes clear that the figure 2,7» is nerely
a roush estimation in order to determine how large a safely margin
the reactor would have at the thene=licensed limit of ,o.{c/ks This is
made clear when in the Zazards .nalysis, af*er analyzing what an insertion

of the thenelimit of ,5¢ would do, it goes on %o say:

I



It is useful %o astizate the value of excess reactivity which,
if suddenly inserted and not rerioved oy the control system,
would raise the maximum tempera‘ure in the hottest fuel plate
to the neltinv point,..

The first stev in the procedure is the estimation of the
exponential period corresponding to the excess reactivity
which would have characterized a power excursion of gimilar
affect in Zorax I.

III/a=3 enmphasis added

The azards \nalysis cannot now be used to declare that 2,2 f k/k is
safe, It merely shows that ,G. f) k/k is safe and has a reasonable safety
margin to compensate for the potential errors in extrapolating from the
-orax data,

¢, The 3iR uses as a "constant" an interpolation off a line
drawn imposed on 21 data points from the -orax I experiment, (see
chart nariked Tizure D=5 at the end of this contention), The line
itself is a rough approximation on a log-log chart with the line only
capturing 5-7 points plotted, with no data points located anywhere
in the rangze of the point of interpolation, There is oLviously a
significant probability of error inwvolved here, particularly on a log-
log chart like this, but no error dars are given, in the absence of which,
a significant extra safety margin must De made.

The SAR makes a similar assumption of a "constant" on p, III/i=3
oy assuming

that the maximum fuel-plate temperature rise is, to within

experimental srror, proporticnal to the maximum energy release
of the power excursjon, The proportionality was deZermined

-

to be sonstant 24,4 7 per ..i-sec," (emphasis added),
Jithout defining the bounds of that possidle experimental error, that

".onstant” is used to determine at what excess reactivity the UCLA reacior

12
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would suffer a cladding melt, and then %o justify licensing it at exactly
that level,

Cbviously, such interpolation off rough data points on a log-log
chart, and such attempts at creating a "constant" from a few data points
in a 25-year-old exrverinent, are subject to a high degree of probably
ermr without even taking into aceount the other assumptions involved
in applying the data to the UCLA reactor, yet the applicant does not
wcknovledze these error factors or zive statistical error cars, At
least ipplicant should have built in very large margins of safety,

d, There are indications that the HZazard Analysis sections included
in the SaR dealing with excess reactivity additions were prepared by
using Zazards analyses for other .argonaut facilities, at one point,
where the initials UCTR (University of California Training Reactor) should
have been ziven in an equation, the initials UF are inserted, (p. III/a=4),
ind the confusion about the different()’y may be in part due to the
use of graphs in UCLA's Hazards analysis fron another facility where
there was t‘mt@, The UF nmentioned atove can likely mean the University
of Tlordia, where another irgonaut-type reactor is located; it is thus
at least possible that the author of this Hazards analysis was working
from the University of Flordia analysis, which is cited elsewhere, and
following computation done for the University of Florida reactor, transvoses
their tials into the equation, The guesiion is thus raised whether
any figures or non-transferrable zraphs were alsc transposed, (This
muestion is further underlined by the Jact that the charts cited ir the

ZA have different page #'s than the citations would indicate,)



1

11, lew nmechanism for ranid reactivity insertion., Since the
analysis included in the Application was 'ritten, 20 years ago, a
siznificant new mechanism for the rapid insertion of excess reactivity
has oceen added to the facility--a pneumatic "raboit' system. This
systerm provides a new mechanism for the rapid insertion of a sample
of positive worth as well as for the rapid removal of a sample of negative
worth, either of which could initiate or contribute %o a serious
excursion, In addition, core characteristics key to the calculations
included in the Hazards Analysis nmay have deen altered througn the core
modifications necessary for the installation of the raobit systen,

4 portion of the Hazards analysis not included in the current
Application recognizes sample removal as a potential cause of a power
exeursions

One procedure to achieve nmaximum excess reactivity in the
reactor would be to insert into the reactor a sample with
sufficient absorption to prevent start-up, .hen the controls
were fully withdrawn and criticality was not achieved, the
naximum reactivity would be added il the sample were removed

without reinsertinz the control ©tlades,
p. 60

12, The licensed limit on comtined experiments--33,5%, negative

or nositive--creates an unacceptadle method 7y which such a catastrophic

accident could occur, Ixperiments worth +33,3%, improperly inserted, could

double an already excessive axcess reactivily installed in the reactor,
Aapid insertion of a negative worth experiment could alse Rave a
catastrophic result,

13, The Hazards snalysis incdicates that the removal of one of the
s — et e sa— i

Dean tubes could insert excess reactiviiy into the reactor Uy removing

neutron absorption and increasing reflector savings, .ith the reactor

apparently Deing right at or over the point at which nelting could occur



th the reactivity presently permitted, and with the uncertain accuracy
of the calculations by which that point was deturmined, team tube removals—~
singly or severally--could contridute to an unacceptable excursion,

14, The reactor power has been increased since the orizinal Hagards

analysis was writtenjthere is no adequate review contained in the analr-3is

as _to low *the increased power may alter the excess reactivity calculations

e — — -

from 20 rears ago and one-tenth the vpower.

— o —

1iwits, suggesting that even 17 the licensed 1imit were sale, 1t would

not orevent nossible excursions at this faecility,

otice of Violation, dated iugust 15, 1969:
Contrary to .mendment 2 of the license, which incorrorates
the application dated :lareh 21, 1561, the reactor was operated
with 2 core excess reactivity greater than 0.5% delta k/k
during the conduct of experiments aesigned to measure the
effect of water level on reactivity. We unaerstana that
on February 5, 1969, and March L, 1969, the core excess
reactivity was approximately 1.5% celta k/k.

In addition, the Applicatin lists the 1960 limit as 0.6% (at 32 °F)
and the amount installed then as 1.5% (at room temperature); even taking
into account the negative temperature coefficient of water--ana not
cempensating for the apparent positive coefficient of graphite--that
1.5% amcunt installed would appear to be in excess of the then-licensed

limit, (see III/A-5), It certainly at least merits some explaining in
the Applicatisn,

Furthermore, the current technical specifications and the proposed
ones in the application make no reference to the temperature at which
the reactor is currently limited to 2.3% celta k/k.

Ang to make matters worse, inspector A.LU. Johnson during inspection

No. 50-142/71-1 found an errcr in the technical specifications concerning

15
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the excess react.vity limit. The limit was off by a decimal pcint--
an order of magnitude. Fortunately, the error was on the safe side,
but next time fortune may not be so kind. And inexplicably, once
corrected, the error reappeared in the Technical Specificationms.

An error of a decimal point in the other direction and the failure
of someone to catch it could contribute to a disaster.

16-, The Borax data itself needs error bars. Thompson and

Beckerly p. 623 indicate that "the somewhat unexpected destructive-
ness of the test resulted in losing some information which might
have been gained. They continue: "Instrumentation and other means
for obtaining inforumation from transient tests should be planned

on the basis of overestimates of the possible destructiveness of
the tests if maximum information is to be gained." They report

the period as .0026 seconds, describing it as '"the minimum period
measured,” so the few data points that are charted for Borax in the
Hazards Analysis may not be as firm as one would like. It is clear
from the H.A. chart that there are no data points in the region

of interest, that all that is done is extrapolation.

17 . Failure to analyze potential for euctectic melting. Other

sericus reactor accidents (e.g. SRE) have had as partial causation
a melting caused by creation of a fuel-cladding alloy at a cercain
elevated temperature, that new alloy having a lower melting point

than either the fuel or cladding alone. Analysis of the potential

for a euctectic melt is lacking from the SAR.



18.. Excess reactivity hazard exacerbated by numerous related

safety and operation problems.
a. Applicant has a history of inaccurately calibrating its

instruments (see contention on inadequate maintenance and instrument
calibration), raising serious questions about their ability to know
the actual worth of an zxperiment, set their trip points, make sure
that reactor instability is properly corrected for, and avoid
hazards that could be caused by inaccurate readinzs for neutron
flux, power, temperature, etc.

b. Applicant's history of occurences causing unscheduled shutdowns
raises questions about the ability to guarantee that incorrect procedures
will never be involved in something like unsafe withdrawal of beam
tubes.

c. Applicant's problems with the pneumatic tube system (leaks,
need to replace tube itself, "archaic counting room") could result in a
large reactivity insertion.

d. Applicant's history of lax administrative and managerial controls

such as inviting non-licensed operators to run the controls mandates

that the reactor have nowhere near the amount of excess reactivity permitted

to cause a damaging power excursion.

e. Applicant's history of by-passing interlocks and safety systems
raises an unacceptable probability that such an accident could occur
through such a by-passing.

f. Applicant’'s troubles with control blades (pinning, failure of
drive logic, lack of replacement motors) creates an unacceptable likeli-
hood that the 10 CFR 50 Appendix A III guidelines canno* be met by this

facility with regards redundancy and capability of reactivity control

system.

17
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g. Positive temperature coefficient for graphite moderator raises
serious concerns that should an excursion take place, normal self-limiting
features once thought inherent in this reactor will not be available.

h. Lack of air-tight containment structure and siting in a crowded
building on a crowded campus make the reliance on the cladding as
the "principal barrier"to fission product release (Application, V/1-4)
worrisome and call into question Applicant's ability to demonstrate
protection by multiple fission product barriers.

i. There are only four contrecl blades and there are no back-up
blades. The Commission has expressed concern about blade drive systems
and lack of back=-up motors. The drive logic in the past has malfunctioned,
blades have repeatedly become stuck. The worth of the blades is $1.80 for
one and $2.40 to $2.70 for three. Anthony Nero, Jr., says in A Guide-
book to Nuclear Reactors (UC Press, 1979, p. 263):

Individual control rods are often "worth' slightly
less than one dollar, indicating that a single
control rod cannot be responsible for a catastrophic
reactivity insertion.”

j. The problem with the heat balance and long-term stabilization
of neutron channels and apparent lack of heat balance-nuclear instrumentation
calibration as required by the Technical Specifications (see contention
on calibration) raise serious questions that the automatic scram systems
may not be able to shut down when power exceeded the trip point
because of inadequate calibration of those trip points. Facility has
had trouble with this in the past to a small degree; a larger calibration

failure on the trips could result in failure of a back-up system when

there are few others. (see 19" annual report, p.2)
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k. Graphite swelling and cracking--a problem with numerous nther
reactors that use graphite (Hallam and Piqua as examples) has not been
eranined for this reactor, as well as the possible effects of soaking
the graphite by steam or water. Graphite swelling could make
ize+riion of control blades difficult; graphite soaking could change
reactivity coefficients.

1. Fuel blade warping has not been examined in the Application,
despite repeated problems with tie bolt failures in the past (see
inspection reports for 1968).

m. The apparent lack of a deflector changes many of the assertions
made in the Hazards Analysis about protection against repeated

excursions, if indeed the deflector has been removed as it appears.

CONCLUSION

The plethora of safety problems and practices which impinge on
and interrelate with the excess reactivity characteristics of the reactor
again emphasize the need at this facility for a very large margin
of safety to be built into the excess reactivity limitations, as in
fact the designers of this facility had intended. The gradual
remcval, one by one, of those safety features raise serious safety
concerns.

The twenty-year-old calculations, the positive temperature
coefficient of the graphite moderator, the minimization of other
self-limiting features, and the number of ways in which the
excess reactivity of the reactor could be affected lead to only one

possible conclusion, that the Applicant cannot give reasonable



assurances that the reactor will not endanger the public health
and safety.

There are few areas of the reactor operation that are more
critical for salety considerations than reactivity control and
cautious and prudent limitations on the amount of excess reactivity
that can ever be present. Given the gravity of this matter, Applicant
has a heavy burden of proof to demonstrate chat the current limitations
on excess reactivity are sufficient to adequately protect public

health and safety. Virginia Electric and Power Co.; ALAB-256,

1 NRC 10, 17 at n. 18 (1975). It should go without saying that
Applicant cannot meet such a heavy burden by relying on an analysis
based on dated references, questionable assumptions and comparisons,
and failure to take into account changed characterisctics. Consequently,
the Application as it stands cannot support the issuance of the
requested license.

It aprears from all the material in the above contention that
this facility may very well have the potential of a catastrophic
excursion caused by rapid insertion of too much excess reactivity,
causing a cladding melt and significant fission product release.
The facility appears to be considerably over the safe level of
excess reactivity; it has the means to insert it; and it has an
operating history that indicates an extraordinarily unacceptable
likelihood that such an error could occar. Page 60 of the old
Hazards Analysis, not included in the SAR, indicat:s that of the
two methods by which they thought a reactivity accident could be

initiated, both would "require the . . . violation of the operating

20
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rules by the operator." If protection from a catastrophic
reactivity accident rests on the assumption of reactor operator
compliance with procedures, with this facility's history of
problems, a threat to public health and safety of considerable
proportions exists.

While it is unlikely that a reactivity insertion could bring
the fuel to the temperature of the melting point of the uranium,
Applicant's own analysis indicates an unacceptable likelihood that
such a temperature for the melting point of cladding can b.
reached with the excess reactivi.y presently permitted. The
result would be the same, in essence, from a public safety point
of view; the primary reason to worry about fuel melting is fear
of breaching of the containment. Since this facility has no
containment structure, a breach of the cladding would be sufficient
to create unacceptable exposures. (for details about 'Ikel, exposures

in case of such an accident, see contention about 10 L™ 100).
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a single slug. The water level in the tank was
about 2.5 & (76.2cm)belowthetopof the vessel and
the slug, therefore, had this distance to acquire
kinetic energy. This slug hit the bottom of the
of the plate area in thecentral 16 elements reached
the vaporization temperature and this caused
more steam produ~tion and violent destruction
of this region. About 20% of the eatire core shows
melting proceeding to the clad surfaces. General
Electric estimates that the total nuclear transient
energy was 133 =10 Mw-sec and that no more than
an additional 33 Mw-sec of energy (best estimate
24 + 10 Mw-sec) was released inchemical reactions
bhetween the moitea or vaporized metal and water.

The formation of the steam void terminated
the nurlear transient, but it also created a high

’/'("4“,/3)'7 "/ Za;Ag[% 7AC~\"1S‘_ 4 chtt,& /96 <z

pressure region. The pressure wave {ront which
developed no doubt spread out in all direections,
striking the vessei side walls next o the core
first and bwging them, then striking the bottom
head and giving a net downward force on the
vessel,” and finally accelerating upwards theentire
mass of water above the core, It appears likely
that the wate~ moved upwards more cr less as

*Apparently no one has looked into this down-
ward force and one canonly conjecture asto whether
this Jownward force was suificient to sever the
pipe connections to the tank. It is difficult to
judge the resistance to such a shock provided
by the vessel supports,
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Y . EXCESSIVE RADIATION; VIOLATION OF RADIATION STANDARDS; INADEQUATE MONITORING

Applicant has in the past and is at present emitting excessive
radiation and violating radiation standards and conducting inadequate
radiation monitoring. Applicant has failed to demonstrate in Application
or recent performance any evidence that these conditions can reasonably
be expected to improve in the future, in the absence of which demonstration
a granting of an operating and SNM license cannot be made without
undue threat to public health and safety.

Specifically,

1. Past and present emissions axcessive.

The detailed basis for this contention is contained in document
submitted as part of initial Petition for Leave to Intervene.
That document, "The UCLA Nuclear Reactor: Is It Safe?" gives in
considerable specificity bases for contention that both past and
present emissions have been a2nd are excessive. A brief summary
follows:

a. In a January 1975 Inspection Report, No. 50-142/75-01, page
marked "summary", the inspector noted several violations of the
technical specifications and 10 CFR 20:

1. The exhaust stack was found to be 17 feet short.

2. The ventilation exhaust from the reactor room was not
being diluted to the required 14,020cfm rate.

3. The radiocactive gaseous effluent monitor had not been
calibrated with the regquired frequency.

4. An error of a factor of tea in the calibration curve
for the gaseocus effluent monitor had been identified.



5. Extensive construction of new facilities around the

reactor had resulted in a condition which could conceivably

have personnel immersed in iLhe discharge plume from the
ventilation exhaust stack.

b. The error factor in the effluent monitor was later
found to be a factor of 300 instead of 10.
(see letter from Charles Ashbaugh III, Reactor
Supervisor, to David Jaffee, USNRC, dated April 23, 1975,
correcting past calculations of Argon-41 relaases).

c. In a 1974 Inspection report (no. 50-142/74-01, UCLA
was cited for not having an accelerator nozzle on the
exhaust stack as required.
d. In April of 1975 the NRC responded to UCLA's efforts to
rectify some of the problems above. The NRC found
their response "an unacceptable response' in part because
the revised calibration figure on the gaseous
efflusnt monitor had revealed that annual average
discharge concentrations were above limits permitted
by the Technical Specificatioms (essentially
10 CFR 20 limits).
NRC Memc: Enforcement Conference

and Subsequent Actions, UCLA,
Docket 50-142, April 22, 1975.

Thus, UCLA had been determined by the Commission's Inspection and
Enforcement division to be "above limits permitted by the Technical
Specifications (essentially 10 CFR 20 limits" in part because of all
the other inadequacies--stack too short, no accelsrator nozzle, not
enough flow rate, placement of new structures around reactor stack,
and so on. That finding of noncompliance with both tech specs and
10CFR20 limits, due in large measure to significant underestimation of
radiocactivity releases, makes clear that the violation had gone on
for many years previous because it was only in 1975 that the error
in calibration was detected, despite the fact that correspondence

of concern between the Commission and the Applicant goes back into

the early sixties on the question of calibration of the Argon monitors,



2. Future emissions

Several of the underlying conditions that caused the
emission to exc:2ed the Technical Specificacions before they were
amended have not been changed and therefore there is reason to
believe that persons will continue to be exposed to such excessive
emissions.
a. The reactor stack nozzle has been removed from the stack.
b. The height of the stack has never been increased.
c. The overall emissions of the reactor have been increasing
over the last few years and will continue to increase
if reactor use is increased.
Releases of radioactive Argon gas have increased from 33 curies
in 1976 to doubtle that amount, 65.6 curies, in 1979. (p. II/2-5).
Thus, the only demonstration made by tue Applicant about future
intentions is the increase in emissions. Fromises of installation
of decay tanks are more than offset by Applicant's linking of said
tanks to increased reactor use factor and/or power. The only
evidence presented about future emissions is that they are likely
to be more endangering to public health and safety than they are now.
Especially if the placement of Math Science airvent remains where it is,

directly downwind of the reactor stack.

3. Failure to Adequately Monitor-

Applicant has not in the past, nor has it in tne present
Application, been able to reasonably demonstrate that exposure in
unrestricted areas are not excessive. The radiation monitoring system,
devices and programs are wholly inadequate.

a. Applicant has never directly measured the Argon anvwhere except



at the stack, where its concentration at 100 kw is varicusly reported

as between 1 tna 2 x 10-5

MCi/ml of air, 50 times MPC even when the
reactor utilization factor (18.8%) is figured in. No measurements
of Argor '.ve every been taken elsewhere.

b. Applicant has had repeated difficulties calibrating their
~nitoring equipment, leading to past errors in emissions calculations
ve 300 fold.

c. In preparing his study on "The Atmospheric Dispersion of Argon-
41 from the UCLA Nuclear Reactor,” Mark Rubin found that the required
systems for measuring Argon directly '"'were not available at UCLA...
and finances seemed to preclude the development of the required radicar*ive
decay system." (p.4) Rubin then chose to simulate Argon dispersion
with a tracer gas, sampled with 35cc syringes. (p.9) The sampling
technique produced almost 10-fold variations ian single location
samples. These wide variations were caused by the lack of adequate
sampling equipment (Rubin, p.24). However, Rubin utilized these results
obtained through faulty sampling methods in reaching his conclusions that
exposures with within the limits of 10 CFR 20, although the greatest
likely public exposures were seen to be within the Math Sciences building,
where only a few of the SFy samples were taken.

d. Contradictory data. A TLD study done by the Applicant produced
results chat they admitted were "not free of ambiguous interpretation,"
(1978 annual report, p.24) even after rejecting the high readings,
something they did without testing the supposition that led them to do
it, that the TLDs were picking up radiation from the concrete. They
lost a few TLDs to birds and "curious individuals," threw out the

remaining high readings, and were left primarily with TLDs upwind of



the stack. Readings on the stack were similar to readings 100
feet away, despite the assumption that dilution would be at work.
One TLD was moved from near the stack to directly on top of it:
if anything, its reading went down!

e. The film badge data reported in the application contradict
even further the TLD data. Page II/2-la of the Application indicates
that badge x% located in =he reactor stack (at the same pesition c«
the TLD NEL reports as averaging 43.2 mrem/year gamma + estimated
10 mrem/year beta, according to Tom Collins, Assistant Dean of Engineering,
in the Daily Bruin 11/16/79) reports a reading of 350 millirem/year
teta only. When one adds in the gamma _adiation at a rate of four
times beta, based on Dean Collins' estimate cited above, the resultant
exposure is 1750 mrem/ year. The figure is over 25 times the level
the TLD was reading at the same location.

The above basis indicates that the studies conducted
by the Applicant have either suffered from such serious methodological
flaws or demeonstrated such inconsistent results with each other that
the reliability of all of the studies arec .-lled into question.
Given the lack of reliable empirical data it is impossible for Applicant
to assure that the concentrations of Argon-4l or other radiocactive
substances being released from the reactor are not reaching the public
in quantities inimical to their health. One last example makes that
very clear. Applicant (p. II/2-1) states that measured levels of
direct radiation in uncontrolled areas near the reactor "are not detectable
above background (v0.04 + 0.03 mrem/hour).” That sounds like a very
reassuring statement until one realizes that 0.04 mrem/hour is 350 mrem/year,

and that background in Los Angeles is 80-100 mrem/year. So Applicant



can't detect radiation zbove background because they define background
as about four times what it is, can't measure below that icvel, and
even at it have a probabljility of error of 75%. Thus, it is possible
that radiation levels in unrestricted public arezs could be as high as
612 mrem/year and the detector could read zero (350+75%).

It is clear- that Applicant is Incapable of adequately demonstrating
emissions are not excessive and comply with federal radiatic.. standards
and their own technical specifications. The film badges that Applicant
has placed in 7arious locations in Boelter and elsewhere have
threshholds such that the levels of radiation likely to be found withir
those buildings, unnecessarily hazardous though they may be, would

not approach those threshholds, and the readings would be zero,

nothing over background, even though there might be a sizeable exposure
taking place. (see sensitivitiss of film badges in memo by Jack Hornor,

November , 1979, on film badge locations).. .

4. Failure to meet radiation standards

a. 10 CFR 20 (appendix B & 20.206.b and 20.106b(1) and (2)

1. NRC Memo: Enforczement Conference and Subsequent Actions,
Docket 50-142, April 22, 1975 stated:

the revised calibration figure on the gaseous effluent
menitor had revealed that annual average discharge
concentrations were above limits permitted Ly the
Technical Specifications (essentially 10 CFR 20 limits).

It would appear that this finding of violation of 10 CFR 20
limits would indicate that the Applicant had been in
violation of those regulations for vears, because the
calibration error was a long-standing one.



2. 20.106(b) states that an application for a license
or amendment may include proposed limits higher than those
specified in Appendix B of Part 20 and that the Commission
will approve the proposed limits if the applicant
demonstrates

(1) That the applicant has madec a2 reasonable eifort
to minimize the radiocactivity contained in
effluents to unrestricted areas; and

(2) That it is not likely that radicactive material
discharged in the effluent would result in
the exposure of an individual to concentrations
of radiocactive material in air or water
exceeding the limits specified in Appendix "B"
of this part.

(c) An application for higher limits pursuant to
paragraph (b) of this section shall include
information demonstrating that the applicant has
made a reasonable effort to minimize the
radiocactivity discharged in effluents to
unrestricted areas.

It is therefore contended that UCLA's Application for a license includes
proposed limits higher than those specified in Appendix B of Part 20,

that Applicant has failed to include information "demonstrating that

the applicant has made a reasonable effort to minimize the radiocactivity
discharged in effluents to unrestricted arecas," and that Applicant

has not adequately demonstrated, nor can it with the inadequate monitoring
and simulation tests done toc date, that no individual in an unrestricted
area will be exposed to excessive levels of radiocactive material discharged
in Applicant's effluent, and that therefore, Applicant's request for
license must be turned down because concentrations of Argon-41 in

Applicant's effluent are higher now than when the Commission cited

them inl975 for violating 10 CFR 20 limits and Applicant has failed



to provide the information required andi to make adequate showing

(of reasonable efforts t> minimize radiocactive releases and of
demonstrable unlikelihood ttat a person in an unrestricted area could

be exposed to excessive emissions from the facility) to qualify for
Commission ruling permitting discharges higher than 10 CFR 20 Appendix B

concentration limits.

b. 10 CFR 50.36a--ALARA Requirement of Technical Specifications

1) Applicant was cited in 1975 for violation of Technical
Specifications limits on emissions, for a situation that

was, when discovered in 1975, one that had existed for a

great many years previous. Thus there was long-term

viclation of the Technical Specifications emissions limits

that paralleled the violation of 10 CFR 20 limits; since

ALARA limiting values are to be small fractions of 10 CFR 20
linits, it is clear that in 1975 and for a great many years
previous ‘while Applicant was underestimating Argon releases

by a factor of 3C0) Applicant was in violation of ALARA

as well. It is important to note that the concentration

of emissions in stack effluent has not gone down since 1975--
annual releases have tripled since then (II/2-5), thus there

is reasonable basis to assume that ALARA remains unmet.

The reasonable efforts to reduce concentrations of effluents

in unrestricted areas--raising the stack, increasing the flowrate,
restricting the roof or adequately posting it, moving ventilator

intake or stack itself, putting acceleratur nozzle back on--



are all undone. The principle of ALARA--quite literally taking every
action that can reasonably be taken to keep emissions as low as reasonably
achievable--clearly is not followed by Applicant. There are a host of
reasonable efforts Applicant could have made and still could make to

keep emissions as low as reasonably achievable, yet Applicant has made
ncne of them.

The recommended way of showing compliance with 10 CFR 50 radiation
standards (limiting conditions for operations and criteria for licenses)
is through Appendix I to CFR 50. Reg. Guide 1.109 is here very useful
in determining numerical guidelines for Appendix I. Applicant has
made no effort to show that it meets the guidelines of Appendix I or
the numerical guides in 1.109 Reg Guide, nor has it proposed any other
way in which ro measure its performance with regards the ALARA standard,.
If one takes the limited amount of data, flawed though it is, that is
available from Applicant regarding possible radiation levels in unrestricted
areas, it is clear that ALARA as normally defined is being violated.

The SF6 study, for example, indicated likely exposures inside the Math
Science Building to be roughly 12% of MPC, which would be several times
ALARA. The TLD and film badge results similarly show expesures in excess
of the 5 mrem whole body 10 CFR 50 Appendix I criteria. If a big power
plant must adequately demonstrate that they will meet those design criteria
before being licensed, and in the absence of any proposal by Applicant

for alternate criteria, it seems most reasonable to assess their license

by the same criteria. And according to those criteria, Applicant has

failed to meet them and the Application for license should be turned downe



c. Failure to demonstrate meeting of the 40 CFR 190 standards
that members of the public will not be exposed tc 25 mrems whole body
or 75 mrems thyroid by the planned discharge of the reactor. The
Rubin data, the TLD and film badge data, and the concentration figures
of the Argon moritor all indicate the 40 CFR 190 standards are not being
met.

. d. 10 CFR 100 criteria. This is discussed in a separate

contention regarding 10 CFR 100. Suffice it to say here that Applicant's
own Hazards Analysis indicates that thyroid doses in case of an accident
could be 1800 rem to members of the public, considerably over the 10 CFR 100

limit of 300 rem thyroid dose.

CONCLUSION: Applicant has for long periods viclated 10CFR20 requirements
and the requirements of its own Technical Specifications. Applicant

has clearly demonstrated that it cannot meet the 10CFR50.34a and .36a

and Appendix I guidelines for a showing of adequate meeting of ALARA;
likewise it has clearly demonstrated it does not meet the siting criteria
of 10 CFR 100 to ensure that radiation exposures in case of serious
accident are kept below the 10 CFR 100 levels. Failur2 to meet the 10 (FR
50 and 100 licensing criteria mandate rejection of the Application;
history of violation of 10 CFR 20 and the Applicant's own Technical
Specifications over long periods of time indicate a serious safety

threat would be posed if the license were granted; and failure of
Applicant to make showing of compliance in the future with the above
standards and to show significant improvement in its monitoring and
emissions control systems make it a public health and safety threat

for such a license to be granted absent serious showing of changed

practices.
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YT LACK OF OPERATIONAL RELIABILITY

PERSISTENT PATTERN OF UNSCHEDULED SHUTDOWNS, ABNORMAL OCCURRENCES, AND ACCIDENTS

The reactor has in the past experienced a persistent pattern of
numerous unscheduled shutdowns, abnormal occurrences, and accidents.
These occurrences are so pervasive that they evince a pattern of
unreliability which makes it impossible for the Applicant to reasonably
assure that the reactor can be operated in a manner which does not

endanger the public health and safety.

a. A review of UCLA's annual reports for the years 1971-1978
indicate forty-five unscheduled shutdowns and fcour abmormal occurrences.
During this period the reactor was shutdown for several extended periods
totalling approximaté:}y in excess of one and one half years. The
major shutdowns were due in part to the 1971 earthquake (the resulting
maintenance required the exposure of three workers to greater than
5 rem/year each; pg. 6 1972 Annual Report), a coolant leak in 1974,
and a leaking Radium-Berylium source in 1975.

Some examples of the causes of the scrams are: '"Operator made
incorrect range change. Ranged up rather than down. Operation

was reviewed with operator."” '"Operator inadvertinently 1;Lé7 pressed
scram switch while lecturing on console instrumentation and circuitry.
Revised lecture prccedures." (annual report 1971, p. 1). Another

scram which raises questions about the general reliability of the



reactor operation occurred in 1977 when the reactor supervisor
blocked the main exhaust vent to prevent a tritium build-up, causing
the Argon-41 wonitor .iarm to go off. "The supervisor was cautioned
to exercise more dilige~.e in the future." (annual report 1977, p. 2-3).
Only two of the inspection reports available to Petitioner at
this time give a yearly average for the rate at which spurious scrams
occur. The figures are 3923 per month and 1.14 per month from Inspection
Report 68-01. Those rates correspond to rates of roughly 240 per year
for full time operation (facility cperates about 5% of the year), a rate
that would clearly be unacceptable in a big power plant or any other
facility that could pose a safety hazard.
b. The Applicant also has a history of leaks and cpills.
Leak in reactor shield tank found in 1968--CO Report No. 50-142/68-2.
Coolant leak late in 1974 "required reactor down-time from mid-August

‘5> early December." and down again'from November 23, 1975 to March 18,

1976 to replace a leaking encapsulated neutron source." Catton, 1976
Annual Report, p.3. In 1979 demineralizer tank on the floor directly
overhead of the console leaked--leak continued all weekend as the staff

of NEL did not know how to turn it off and didn't check to see whether
someone from physical plant had taken care of the problem=-short-circuiting
console instrumentation, necessitating a week's shutdown for dry-out and
repair. (Daily Bruin, November 21, 1979). Summer 1979 spill of radiocactive
liquid during clean-up from previous week's spill due to failure of

sample and pneumatic tube, necessitating clean-up and replacement of

tube. (KNBC report October 1, 1979). The reactor also sprung a leak

in a reactor gasket in 1974 (RO Inspection Report 50-142/74-01.

The above-mentioned shutdown, leaks and abnormal occurrences do



not by any means represent all of the instances of reactor events
substantially outside normal operating procedure. They are intended
merely to show that there is a basis for the concern atout an

apparent history of operational unreliability that can represeat a
pattern of sloppiness on the part of personnel and unreliability on
the part of reactor equipment that can pose significant safety hazards
in the future, particularly when coupled with the safety inadequacies
in other portions -f this series of contentions (see particularly
inadequate calibration, managerial controls, lack of safety features,
end violations of regulations contentions.) "here is considerable
basis from the brief operational history cited above to Hase a contention
that the Applicant has not reasonably demonstrated that the reactor
operation is reliable, that a good safety record exists, and that

the reactor operation will not endanger the jublic health and safety.



Reactor shut down
by water damage

By Mary Astadourign p
Stall Writer

A water leak developed in the contro| room of the Boelter

Hall nuclear reactor over the weekend, causing exiensive
2 damage to the main control panel, and rendering the reactor
inoperable for a week or more.

‘An anonymous phone caller told the Bruin about the leak,
which started Friday in the de-ionized water tank, and rapitty
,incapacitated the control room but did not release any
radioactive water. :

Reactor supervisor Chuck Ashbaugh confirmed the report
Tuesday. Ashbaugh explained that two weeks ago the main
water pipe in the School of Engineering broke. A temporary
pipe was installed but not depressurized. .

“This increase in pressure caused the machine that makes
purified water for the reactor to leak,” Ashbaugh said. He also
explained that this water is used for experiments and “doesn’t
belong to the reactor.” .

The damage, according to Ashbaugh, is not serious. “Some
of the instruments got wet and we're drying them out,” he
said, adding, “We don't think that anything got burned out,
just wet.” 2 -

Ashbaugh believes it will cost about $500, primarily for
labor, to get the reactor cperating again.

The anonymous caller blamed the damage on Ashbaugh's
carelessness. The caller reported that Ashbaugh discovered

{(Conptinued on Page 11)
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(Continued from Page 1}

the leak on Friday afternoon
but called the Physical Plant
Office and told them to do i,
shut off the water valve, because
he did not know how. But he
forgot to check and sce if they
did, the caller said

Ashbaugh denies this. “Two
people from Physical Plant
came Friday morming and sad
that they would take care of the
leak — it was just a few drops at
the time.” he sad. Ashbaugh
believes the major leak began
over the weekend when the
reaclor was not m operation
and when none of the reactor '
personnel was present. “lhe
custodian found it and told the
custodian supervisor, who
called Physical Plant,” Ash-
baugh said.

Ashbaugh said he would
allow the Bruin to take pictures
of the damage in the Nuclear
Fnergy Laboratory. However,
Dean Tom Collins of the School
of Engineering refused to allow
a Bruin photographer to do so.
“You can clarify the incident,”
said Collins, “but 1 don’t think
you need any pictures.”



WL, SAILURS 70 MEST 10 CFR 109
SITZNG CRITERTA REGARDING RADTATION RSLIAST DN AN ACCID'

“he Applicant has fa:led to meet the siting eriteria of 192 CFR 100

regardinz radlation exposure in case of an accident, The ca.culations

contained in the SAR are based on numerous assumptions that unrealistically

minimize the extent of excosure in case of a major release of fission
products, and that even with these unrealistic assumptions, applicant's
ownn SAR indisates that it is in wvislaticn of 12 CFR 100 standards fo
thyroid dose to the public in case of a major accident. The standards
set a limit of 200 rem for thyroid exposure (10 CFR 120.11(sa)(1) & (2))
and the application finds that the possible dose from a réactor accident
is 13200 rems for thyroid dose. (Application at III/B-6)
Specifically,

1+ Zven with numerous unrealistic assumptions, ocutlined below,

¢ despite cliaims to the contrary, UCLA's own SAR indicates that
an accident would cause public exposurs=s in excess of the limits in
10 CFR 100.11(a){1) and (2). The regulations regquire that applicants
for licenses demonstrate that members of the public woul: no* receive
thyroid doses in excess of 3CO rems in event of a major accident involvin
significant fuel melting and fission product release., TuLe applicaticon,
cespite many unrealistic assumption which limit the estimate of release,

indicates a thyroid does of 1300 rems, consideratly in excess of +th

.

imis
This is in direct contradiction to the statement on page II/3-1 of %k
Aprlicaticn which states:

Accidents ranging from failure of experiments to the largest
core damage and fission products release considered possible

-
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result in doese of only a small fraction of the 10 CFR 100 guidelines
and are considered negligible with respect to the environment.

This statement - - which appears %o have been %taken word for word from
page 3 of a January 1374 memo about all research reactors written by
Daniel Muller, Assistant Director fér Znvironmental Projects, Directorate
of Licensing, ASC, called "Environmental Consideration: Regarcing the
Licensing of Research Reactors and Critical Facilities." Applying this
assertion to the UCLA resctor is clearly inappropriate in light of the
Applicant's own figures on page III 1300 rem to tie thyroid is
gertairly greater than the 10 CFR guideline of 300, not "a small

fraction of the 10 CFR 100 guidelines.”

2. The analysis is congiderably flawed, in part because of its age,

in part becuass of its reliance on dated references, in part becuase

of changes in reactor characteristics and the site at *hich the reactor
is located and largely because of highly unrealistic assumptiocns.

a. Applicant zssumes a release that is limited to only 123 of the
volatile fission produc%s and nome of the non-volatile products., This
is a complately unrealistic assumption. To meet 0 CFR 100, one is
required to use the following assumptions:

The fission prcduct release assumed for these calculations
should be based upon a major accident, hypothesized for
purposes of site analysis or postulated frc* considerations
possible accidental avnn‘s, that would result in potential
nazards not exceeded by those from any accident consicered
credible, 3Such accidents have generally been assumed to
result in a substantial mel%ting of tae with subseguen

release of appraciable guantities of fission preducts.

Q
b

- footn %0 *0 CFR 100.,11(a).
"o

This particular reactor need nct consider core nmelting, merely

cladding melt, because it has no containment structure and acdmits that

the cladding is *he "principal barrier " against radiation releass, (aApplicatior

N
V/1h)



Applicant assumes that "none of the nonveolatile fission products
are transferred %0 the building air..."
The foregoing set of circumstances is consistent with the
reasonable ass tions made here that the inciden® is not
violent enough to blow off the top and side biological snields so

as t0 cause an intense spary of water-steame-raciocectivity mixture
into the building.

Application, page III/B-1
This is a most unreasonable assumpticn., A steam explosion is a ver
clear possibility. 10 CFR 100 provisions are to te met by considerin
the maximum oredible accident, not a medium-sized accident., The biological
shield for this reactor is not designed to prevent such a steam explosion
and is not tery strong. There is absolutely no reason to rule out th
possibility of such an occurance,

WASH-740, in i%s discussion of the possible consequences of major
accidents at nuclear plants, used two scenarious for release: 100 percent
of the volatilas plus one percent of the Strontium; and 50 percent of
the wvolatiles plus the non-volatiles., It was thesgse assumption t should
have been used by the Applicant. Assuming no volatiles are release and
only %en percent of the volatiles is an assumption tha® csuld result
in a considarable underestimation of fission product release, at least
by an order of magnitude,

b, Applicant assumes reactor has been operated at 10 kw "long enough
to have attained equilibrium concentrations of relatively short-lived
fission products, i,e. the iodine, bromine, and kKrypton isctopes.”" (p. IIZ/2-1).
The reactor is now at ten times that power level. Applicant argues on page
I1I1/B-1

The calculation of figsion

procu
a steady state eguilibrium inven
assumptions concerning leax rat

t. inventory is based upon
ory at 10 kwt, and certain
o

rcm the building,

v

The ccnsequential dose calculations were arparently unreviewed
in the approval of Acendment ® [1363) %that increased *ie maximun

~icensed power level %o 100 kwt. They were reviewed by the



Division of Licensing and Regulaticn in procession the application
for Amendment 7 (referred to abtove) /increasirg limit on ercess
reactivity/. In view of t.e current restricticn of tie UCLA Reactor
operating hours %o 53 of the year, ..o maximum average power is now
5 swt, a factor of two less than the 10 iwt used in th: original
calculations,

The abtove argument® by the Applicant cannot be supported, The Hazards

Analysis from 1760 based i%s caloulations on 13 kwt, but did no® assume

that it ran 100 percent of th: year, only "long enough to have attained

equilibrium concentrations of the relativel.y shortelived fission products.”

While UCLA is limited %o operatinz five percent of “ne ysar at 100 kwt,

there is no evidence presented to show that its maximum fission product

inventory is half that of a reactor vhich runs at 10 «wt "long enough

%o have attained equilibrium concer tions" of the short-lived fission

products. lNeither “he very long-lived nor the ver: shortelived isotopes

would ve affected by UCLA's current five percent restriction; UCLA could

rur. continuously for 13 days at 120 kwt, or 26 days at 30 lwt, or three

months continuously at 20 xwt and still be within its licensed limit,

The Application does now state the "equilibrium period," It is possible

that the equilibrium period and UCLA's current restriction could mateh.

Purthermore, tie only part of the inventory affected by five percent

restriction, if any is at all, woul” be the "relatively short-lived

fission products" =- the oth-rs would be unaffected, o attempt has

teen made %0 accurately determine the maximum fission product inventory

of the reactor at 100kwt ard five percent of the year operating limit,

It is clear that it is very unlikely tha: the reactor at 100 =wt would

have a maximum .avertory of one-half of the reactor inventory a%t 10 kwe,

even witi the former restricted o 438 fullepower hours per year and

the latter measured at the end of the equilibrium period for relatively

short lived produets. It should also be noted that the calculations

at 'Okwt assumed th:ot tha reactor operated only 20 percent of the time,

See, 1360 Hazards Analysis at page 52. It is clearly possicle +has
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the failure %o recalculate possible release levels at 100 xwt could
result in an underestimation of the release by nearly an order of
magnitude,

Applicant assumes the reactor is in a twoestory building with
place possitle exposure to the public occuring outside the building,
That analysis was useful in 1360 when those were the conditions at
hand; however, now the reactcr is housed in a massive building complex
used by perhaps several tiousand students, staff, and faculty. The
calculations based on plume travel time and air dispersion are obviously
useless wnen pecple now can te exposed not merely on the outside of
the tuilding as the radiocactive gas passes btut by being irmersed in
radioactive gas which passes throughout a huge building aicded by the
ventilation systems. ZIZxposure models for inside the buil<ing clearly
must bte used., The Applicant did not use such models, This could result
in significant underestimation of expcsure.

d, Fage I1I/3«2 aseumed a building lsaksge rate of 277 of thz reactor
room volume per howr for a X0 mils rer hour wind, sssused %o be directly
sroportional to wind veloeity. This assumption is erronecus in part because
it is based on leakage ocut of the building into the open air instesad of
the current situation in which a primary area of exposure wo'd he leaxage
out of the reactor room into other parts of the Boelter complex and in
part tecause the assumption is predicated on the assertion that "all
access doors will te weather-strizped and amergency Soors leadinz
directly *o the cutside, caulked and sealed for zinirum leakage."

Any such atliempt to rrevent air leakage has long since Teen renoved, as
evidenced Ty the niassive airflow under the doors because of the negative
pressure xept incide the reactor room under normal operations Zue %o

venting up the stack, If the stack is shu%t down, as it is supposed o te
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in an accidont, that negative air pressure will cease and the radicactive
material will flow out the same way *he air previcusly flowed in.

any accident generating encugh heat < - and perhaps a steam explcosion - -
o melt the cladding would create an o. e ressure inside the reactor rocn
tha* would force the air out, Omce out cf the reactor rooz area, the
tuilding's normal air circulation system will very effectively transport
it throughout the buiiding., The aasumﬁtion of 20 percent release per hour
in a 30 mile per hour wind cutside (two percent release per hour in a
three mile per hour wind) with the only exposure teing %o scmecne outside
the building is thus a vast underestimation, caused no doubt by the difference
in situations in 1260 when *he analysis was done (before the buildings were

added to the resctor structure) anc +oday.

- -

e, Pinally, the use of references from 1352 when new dose and dispersion
models are ncow available, the failure in twenty years %o tes’ any of %h
assumptions upon which the analysis is tased (e.g. why estimate who much
of the reactor air volume would leak per hour - - why not measure it?)
maze the analysis worthless, particularly given 4he changes that have taken
place in the reactor since the analysis was done, I% is not the same
reactor that the 1360 Hazards Analysis analyzed, An analysis twenty
years old should not be used to demonsirate the safety of a current reactor
for the twenty years %o come, The Hazards Analysis was 20 far off in its
esti:&:ion o Argon Dmissiocns (o, £2 of the Yazards Anzlysis estimates
a% a radisactive concentraticon of :.2.qc ser ems =€ air when air flow of
5070 efm angd reactor running ‘wenty percent of the year. Current air flow
ig three times that and the reactor is restristed Lo five percent ¢f <he
year; desnite the fact that the concentration should Te *welve times less

than the Hazards Analysis predicted,; i¢ is actually ten times more = « an



error 2f two ordars of magnitude. This certainl:y casts doubt o1 the accuracy
sf other estimates in the Hazaxds Analysis.,
Although the reactor ia designed to cperate at a mavizun steady
porer of 10 e, it is not planned €5 perats it at this power
level e¢ontinuously, Mueh of the cperation for %the training
ﬂrogram will bea a%t considerably .cver power levels and will be intere
nittant, It is estimated that the reactor will be in operstion
[ibout 1300 hours each year or about 20 percent of the total ting/,
With thia %yre of operaticnal program, n0 very large amount of new
fission products will ever exist in zhe core,

Hazards Analysis at page 53.
Thus, the Hazards Analysis was not considering “he 1260 resctor to be
running full time at 10 kwt as the JAR would suggest; thus the sssuzmption
that the present 100 kwt reactor's maximum inventory would be less than

it wae at 10 kwt seems highly questicnable.

Finally, 1%t =ust De said that the following statement in <he Hazard
Analysis section on radiation doeses is clearly challenged by «what aas teen
shown: in the section on Zxcess Reactivitly.

ses SucCh an event is not gonsidered even plausitle Lecauss of
&

the limitat :ns on ava latle excess reasctivity and cause of

the inherent self-limiting characteriatica of %he r-ac COrses
Application at page IZI/Ba1

etitioner has zhown elsewhere that since the Hazards Analysis was written
the excess reactivity permitied has been increased %o well over +he amount
necessary for prompt oriticality and indeed perhaps the amount neeced ¢
cladding melting, and that the inherent self-limiting characteristics of

the reactor thought %o be existing in 1760 as the Hazards Anslysis was

written are eithar no longer in existence »r never were {(the deflector
shield has been removecd, no longer protecting zgainst repeated excursions;
there may well be a positive temperature coefficient because of the graphite
moderatcr; and so on.) Despite all of <hese changes and erronecus agsumpions,
the Application still shows that the potential docse to “the thyraid excees
permissgsible levels according %o the siting standards set out in 10 CFR

100.11(a).



I:[.EﬁéQEQUATE MAINTENANCE AND CALIBRATION

The Applicant, in the past, has not adequately maintained its equipment
nor calibrated its instruments properly, thereby increasing the chances of
equipment failures and erroneous instrument -eadings. Applicaat has
failed to demonstrate that its maintenance and calibration effcrt will
improve in the future. This failure precludes the conclusion that the
issuance of the license will not be inimical to the public health

and safety.

1. Applicant has failed to calibrate instruments at the required

intervals.
a. Inspection Report 050-142/75-01 reports as an item requiring
enforcement action:

The licensee had not calibrated the reactor room area radiation

monitors and the radiocactive gaseocus effluent monitor at the

frequency required by the Technical Specifications.

Evd

b. The same Inspection Report indicates that the Gaseous Effluent
Monitoring system was also required by Section V.C. of the technical
specifications to be calibrated semi-annually, and that

the maintenance log shows no record of this monitor being

calibrated. The licensee representative against stated he was

unaware of the semiannual requirement of the tech spec...

p.7

2. Applicant's personnel are not familiar with the calibration

requirements of their own technical specificaticens.

a. The Inspection Report mentioned above explains the calibration violation
in part on the present Applicant's ignorance of the requirements in

their own technical specifications:



The licensee representative stated that the area monitors were

last calibrated about one year ago. The representative was unaware
of the requirement for semiannual calibration and was under

the impression thatthe calibration frequency was the same as

for nuclear instrumentation (annually).

p. 6 75-01

3. Applicant has failed to maintain, or has lost, calibration records,
making accurate instrument calibratins and data interpretation impessible.
a. When questioned about the validity of the calibration curve
and the detector response to Ar-41 versus C-14, the licensee
stated that the calibration curve was experimentally generated
years age and that the documentation no longer exists which
shows how the curve was developed or what error it may have.
inspection report 75-01 p. 6=7
b. The Applicant lost the facility's maintenance log for all
years prior to 1974, thus making accurate maintenance and calibration
far more difficult because previous results were unavailable for comparisonm,
along with records of calibration and maintenance methods. (SEE NRC
Notice of Violation dated October 13, 1974:
Section VIII k.e of the technical specifications requires
that a record be kept of the principal maintenance activities
and the reasons therefore.
Contrary to this requirement, the record of maintenance
activities prior to May 1974 was missing. (Severity Category III)
4. Applicant has significantly underestimated radiocactive
emissions for extensive periods of time due to errors in its
calibration methods.
a. The licensee stated that a recent calculation performed to
¢ mpare the exiiting response of Ar-4l to C-14 inaicates that
the existing calibration curve is in error by a factor of ten.

The licensee representative further stated that he is convinced
these calculations are correct....

p. 7 (emphasis added)



b, The calibration error reported above, when corrected, was not, as

the licensee insisted above, the only error. When Argon emissions
records were finaly corrected, it turned out the error was actually a factor
of 300. Charles E. Ashbaugh III, then-Reactor Supervisor, in a letter to
David Jaiffee, USNRC Directorate of LIcensing, on April 23, 1975,
corrected previous years' reports of Argon emissions. As is quite evident,
the error was much larger than just a factor of 10:

1971 -124.9 Ci released instead o.” .303 Ci reported

1972 - 41.9 C1i released instead of .1046 Ci reported

1973 - 52.9 Ci released instead of 0.248 Ci reported

1974 - 56.2 released instead of 2.39 Ci reported

(the last year the facility had detected the initial calibration
error and compensated for it by multiplying their readings by 10)

5. Applicant has had continuing problems with heat balance calibrationms.

a. Inspection Report 68-1 indicates a long-term problem with key nuclear
instrumentation related to calibration discrepancies:

Entries in the console logbook and reactor checkout forms

indicated that the nuclear instrumentation had performed

correctly during the period covered by the current visit. A
possible exception would be several occasions wherein nuclear
instrumentation power level indications were not consistent with
heat balance calculations. However, the maximum speed was noted

to be approximately five percent and detector positioning
corrections were made without undue delay. Dr. Smth said that

the nuclear instrumentation=-~-heat balance power level discrepancies
have been a long-term, !ut not increasing problem. He said that
work was continuing to dtabilize nu:lear channel long-term operation

so that the need for detector relocation can B kept to a minimum.

p. 5-6, emphasis added

b. There is no indication in subsequent inspection reports thatthe heat

balance problem has been resolved.

»



c. Applicant's report of only one hour of reactor operation for mainten m-e
and instrument calibration means that the heat balance calibration was
not done last year, because it takes considerably longer than one hour.

to do said calibration.

d. Applicant's technical specifications included in the application
differs from those previously in effect in that the requirement for

conducting heat balance calibrations is not any longer in the tech spers.

6. Applicant has, by making umdeclared changes in their technical specificaticns,

relaxed or discontinued essential calibration standards and requirements.

a. Applicant, despite statements that no changes of substance

between the present Tech Specs and the ones included in the Application
exist besides those outlined in the forward, has relaxed some instrument
calibrations withcut so declaring. This relaxation, especially in view of
laxity in periodic calibrations, seems quite unwarranted. Specifically,
the present tech specs say that the log N period channel, the power level
safety channels, and the linear power level channel will be "calibrated at
intervals not exceeding 12 months, or any time a change in channel performance is
note." (p.5) However, the new tech specs say:

The requirements listed below generally prescribe tests or inspections

to verify periodically that the performance of reqired systems is in

accordance with specifications given above in Sections 2 and 3.

In all instances where the specified frequency is annual, the

interval between tests is not to exceed 14 months; and when semiannual,

the interval should not exceed 7 months.
V/4-1 Application



b. Applicant has also removed, without so declaring, the
requirement that "the neutron channels shall be calibrated against
an independent measure of core power at intervals not to exceed

12 months."

7. Applicant has not gevoted adequate time to maintenance and calibration

Page III/1-5 of the Application states that only one hour
of reactor operating time was spent last year in maintenance tests
or instrument calibrations required by the reactor's technical
specifications.

The Techniral Specifications requirements ca-not possibly be met

in one hour of reactor operation. The "heat balance" alone

takes longer than that. It is clear that the reactor simply did not
do most of the maintenance and calibration last year that is

required by the tecnnical specifications.

A review of the correspondence bibliography between the Applicant
and the Commission fromthe early sixties on indicates that the
calibration problems have been long-term and are continuing. There
is no indication that the managerial and administrative problems
which underly the calibratien inadequacies will be resolved in
tie future. Applicant must Jemonstrate that these problems will be
resolved in order to meet t.ie burden of providing reasonable assurances
that regulations will be complied with and that the public health
and safety will not be endangered as required for the issuance of

a license.



xX.o UATE ENVIRONMENTAL IMPACT APPRAI

The Invironmental Impact Appraisal submitted by Applicant is
lacking in detail, largely copied from material not related to this
particular facility, relies on unsupported assumptions and conclusions
and is generally so inadequate that it cannot possibly gsupport the
{ssuance of a license or support the finding by the Commission that the
licensing is not an action that significantly effects the quality of
the human environment,

1. lack of original environmental impact appraisal for this reactor.
Applicant has ostensibly filed an EIA for this particular reactor, but much
of the language has been lifted, without attribution and virtually
verbatim, from Daniel Muller's AZC memo of January 23, 1974, on
“Invironmental Zonsiderations Regarding the Licensing of Research Reactors
and Critical Facilities." There is virtually rothing on pages II/3-1
through 7-1 that was written by the Applicant nor can it be saild that
the contents of those pages represent a review of the environtal aspects
of Applicant's speciric facility. Applicant has made no showing that
Muller's general conclusions fit the specific circumstnces of UCLA, nor
for that matter did they identify the language as anything but their own.

2. Mnalysis of snvironmsntal »ffects of facility operation inadequate.

Applicant's description and analysis of the environmental effects of the
normal operation of the reactor, is based on faulty assumptions and
unreliable monitoring equipment and methods.

a, Aprlicant has failled to discuss the effect of gaseous emissions
other than through the reactor stack.

b. Applicant's definition of background radiation cited on page

II/2-1 as approximately 0,047 0,03 mrem/hour, or 350 mrem I 262 mrem



/year means that radiation levels of 612 mren/year would be ignored by
Applicant as background and insignificant even though background in
Los Angeles is considered to be 80 to 100m~em/year.

C. Applicant in interpreting its fiim Ladge data falls to analyze and
predict the total gamma plus beta radiition dose based on the beta readings
of the badges, This failure leads Apjlicant to understate the imjact
of its emissions by a factor of four,

d. The significant discrepancies between the film badge readings
and the TLD reading, and among the TLD readings themselves, indicates
that the Applicant has not demonstrated accurately what the levels of
radlation it emits are, and has "o basis for a corclusion *hat there are
no significant levels of radioactiv. emissions reaching uncontrolled areas,

€. A more detalled discussion of the levels of radiocactive effluent
given off by Applicant in its normal operation and its inability to
monitor and measure such emissions can be found in the contentions on
excessive emissions, and inadequate maintenance and calibration.

3. Analysis environmental effects of accidents inadequate.
Applicant's description and analysis of the environmental effects of
accidents 1s cursory and conclusory, despite the fact that a ma jor
accident at this facility could endanger thousands of lives,

a. Applicant uses verbatim the language from Muller's memo on
research reactor impacts without any attempt to Justify the application
of his conclusions to its facility.

b. Applicant's conclusion that the releases from the greatest core
damage possible are within the limits of 10 CFR 100 are not supported by

any data whatsoever, In fact the conclusion is inconsistent with bhe



data included in other portions of the Application, (see contention on
compliance with 10 CFR 100)

¢. Applicant's statement that the reactor was subjected to experimental
vibration and that the results were published in a paper by C.B. Smith,
is inadequate to support any conclusion. EHEspecially, given the fact that
the vibration test caused some damage to the reactor, and that the
facility was shut down for seven months for repairs following the 1971
earthquake, (see contention on seismic wvulnerability)

d. This reactor facility is vulnerable to a major accident with
serlous consequences for the public health and safety, The reactor
operates at or over the limits for prompt criticality, in a facility
plagued with managerial problems, and in a building surrounded on three
sides and attached to large classroom facilities, Given the reactors
lack of self-limiting features and its close Proximity to thousands of
pecple, the facility represents a major potential environmental effect
in the case of an accident. (see contention or *he maximum credible
accident ),

4. Applicant does not discuss, analyze or describe any altermatives

%o the operation of the reactor facility.

a. Applicant's conclusion that there are no suitable and economic
altematives to the reactor is taken directly from Muller's memo and
is not supported with any discussion or data regarding the UCLA facility.
b, Altematives to the reactor do exist, both for research and for
training and education. In the research area for example the Medical
Certer has its own cyclotron for making isotopes, Furthermore, the

Nuclear Energy lab has experienced a major decrease in research activity



by University researcher in the past several years, due to low power
and antiquated design, Nothing could indicatz more clearly that there
are alternatives to the research uses of this reactor. (see contentions
on wrong class license)

c. The minimal use of the reactor for education anu training, 34
hours or 8%, in 1979, suggests that such education and training might
well be conducted more efficiently at other facilities in the lLos
Angeles area.

d. Applicant cites the use of the reactor as a public relations
tool as one to which there 1s no altemative, Petitioner submits that
since, under the regulations the public cannot run the reactor, any

purpose could be accomplished with a reactor mock-up.

5, ' £ 1 off
is conclusory and inadequate, In fact, they fail to mention the impact

of decommissioning the reactor, a $753,000 item in 1980.

€. Applicant's discussion of the costs and benfits of the reactor

is inadequate and conclusory.
a. The value of the education of students is minimal given the

small amount of reactor time devoted to it.

b. Applicant falls to discuss the need for the facility in light
of the decline in the use 57 the facility for research by Uni-srsity
personnel,

c. Applicant falls to discuss the value of the facility as a
training tool in light of its antiquated design, or the fact that such

training could well be done at other facilities for much less cost than

running the UCLA reactor.



d. The applicant in concluding that alternatives to the reactor
operation would be more costly for some of the activities= conaucted
fails to consider that the cost of doing certain experiments on different
types of equiprent is irrelevant if the rvsearch js not being conaucted
at the reactor anyway.

e. The applicant fails to give any cata on the cost of using
alternative facilities or means to conduct the activities that now cn
at the reactor.

The application sutmitted by the Applicant represents a total failure
to comply with the intent and spirit of NEPA. Applicant has failed to
adequately explore and discuss alternatives, costs and benefits, and
above all has not accurately assessed the effect of the issuance of the
proposed license on the quality of the huian envircnment. Civen such
failures this appraisal cannot support the issuance of a license or
support the finding that the action will not have a significant effect on
the quality of the human environment. Furthemore, it is contenced that
the issuance of this license will indeed have a significant envircnmental
impact and that therefore an Envirommental Impact Statement should be
prepared on this action. Finally, Petiticner would like to ncte that it
wishes to be apprized of any and all opportunities for public input into
the environmental impact and assessment process consistent with Council

on Environmental Quality regulations.



XT. LACK OF ADEQUATE SAFETY FEATURES

Aprlicant lacks key intrinsic and engineered safety features and
cther safety features are substantially inadequate; particularily lacking
are features that are redundant and independent. Furthermore, a number
of safety features built into the reactor initially are no longer
existent.

Tha intrinsic safsty features of the reactor have been substantially

mitigated or removed, The 1960 Hazards Analysis for this reactor begins

a discussion of "General Safety Considerations" with the following statement:

The inherent safety of the reactor is based on four points.

First, the amount of excess reactivity in the reactor is limited

to about 0,6%, Second, the reactor has negative thermal and

vold codfficients. In addition, the reactor is pro..ded with

sufficient interlocks and safety trips to make a hazardous

incident extremely improbable, Third, the amount of contained

fission products will be relatively small since the reactor is

to be limited to a maximum power of 10 kw. Fourth, there is

no credible way in which the fission products can be made to
escape,

Pe 59

As we shall see in what follows, each of the above four bases for the
supposed inherent safety of the reactor has since been substantially
mitigated., First, the amount of excess reactivity in the reactor is

no longer limi.ed to .6%. Second, the reactor has a positive thermal
graphite coefficient, In addition, the reactor's staff has over the
years found ways to disconnect the interlocks and safety trips, and the
value of the latter has been brought into serious question by the lack
of accurate calibration, particularily heat balance instrument calibra-
tions, Third, the amount of contained fission products is no longer
small relative to twenty years ago since the reactor power limit has
increased to 100kw. Fourth, there ars a number of credible ways in

which fiusion products can be made to escape, (for a detailed discussion



of excess reactivity see contention™ , release of fission products
contention 0 ) 1In this section, we will show how some of the key
safety features have been removed, ~chers were discovered to not exist
as previously thought, while still others have never existed o1 have

been proven to be substantially inadequate.

1, ZFositive Temperature Coefficient for Graphite. The reactor was
apparently built with the assumption of a negative temperature coefficient

based on the negative coefficient for water; but since the reactor is
also moderated with graphite (graphite is also used as a reflector),
temperature effects on graphite must bte considered, BEight years
after the Hazards Analysis upon which most of Applicant’s current SAR
relies was written, an AEC inspector reported the follewing (Inspection
Report 68-01):

A report to the Commission by the University of Washington
(letter to D.J. Skovholt from A.L. Babb, dated January & 1976)
deals with a positive graphite temperature coefficient which
had been noted during operation of the University of Washington
Argonaut reactor., As a result of the subject report, an efform
was made during the current visit to identify possible similar
effects relative to operation of the UCLA Argonaut reactor.

Dr. Smith informed the inspector that he had received a copy of
A.L. Babb's letter and that he had attempted, unsuccessfully, to
measure the effect of graphite heating in the UCLA reactor. He
sald that preparations for the test had involved the fabrication
of a graphite log, which was to be inserted adjacent to a fuel
can and heated, incrementally, to determine possible reactivity
effects. Smith sald *he experiment had never been performed
because the heater wires around the graphite log Persistently
"bumed out" during out-of core *ests, He said the problem was
orgof inadequate heater wire insui:tion.

However, during the review of the console logbook, the inspector
noted that several, three to four hour, reactor operating periods
at 100kw had been performed, By reference to the console loghook
data concemed with core reactivity changes as a function of

time and the temperaturs of the water moderator, it appears that

a positive graphite temperature of 0,006% k/k/oF exists, This

is about ci.2-~half of the coefficient measured during the University




of Washingt-n experiment, Dr., Smith said that in spite of the
foregoing, i’ intended to experimentally determine ihe graphite
temperature coefficient as soon as promising test equipment could
be-developed
p. 6 (emphasis added)
It is unclear from any of the documents availzble to us at this time
whether further tests were ewer conducted.

The positive nature of the coefficient for graphite found at
University of Washington and at UCLA is confirmed by the experience of
the SRE, which was also graphite moderated. Thompson and Eeckerley, in
The Technology of Nuclear Reactor Safety (prepared under the auspices
of the U.S. AEC, Vol., I, p. 643 (1964)) indicate that during the power
excursion that contributed to the partial meltdown of the SRE,

ehe slow bt steady rise at a rate of +0.04% in a 2 minute

rampt in spite of gradual control rod insertion and the

negative Doppler effect is attributed to an abnormal rise of

the temperature of th exator raphite/ which has a reactivit
coefficient of +1.7 x 10 F and perhaps also to some sodium

vapor fzmation in partially plugged channels.
(The sciium void coefficient is positive...)

p. 643 (emphasis acded)

Note in particular that the temperature coefficient asstimated for
the UCLA graphite, +,006%, is zreater thatn the water coefficient of
-, 0048%, 1If the University of Washnigton coefficient is more accurate
than the inspector's logbook calculations, then the difference is even
more significant., In either case, the self-protection inherent in the
negative temperature coefficient of the water appears to be more than
offset by the posiuive graphite coefficient, therefore an important
inherent safety feature designed into the system does not appear to
exist, In addition, the void coefficien*s used by Applicant are calculated
based on water voids and may not have taken into accuunt any factors arising

from the fact that this reactor is both water and graphite moderated,



2, Deflector Shisld Removed, The language on page 27 of the 1960
Hazards Analysis report when compared with the language of the SAR suggests
that the deflector shields may have been removed.

The top of each box is closed by a plug (Figure II-8) which
axtends upward through the graphite which forms the base for

the vertical thermal column, The upper part of the plug consists
of 8-3/8 inches of graphite on top of four inches of lead. The
lower part of the plug consists of a flanged sectlion which fits
at the top of the fuel box, and a deflector plate. The diaphragm
is used to keep water vapor from the boxes from getting into the
graphite space where it might condense., In case of a power
excu=slon of sufficient magnitude to expel water from the fuel boxes,
this barrier would be easily broken by the force of the water.
The deflector plate located above the diaphragm insures that
water, once ejected from the box, will not find its way back.

If one compares the above language with p. III/5-8, one finds that once
again the SAR is a virtual copy of the 1960 HA, except in this case the
mention of the deflector plate has been removed, There is language

on page III/A-6, another section copied from the old HA, which discusses
the "baffles® on the UCLA reactor. It would appear then that either
the reference to the deflector should not have been removed from the
language on page III/5-8 or that the deflector itself has been removed,

B. The engineered safety features are inadequate to protect the public
health and safety. The Technical Specifications included in the Application

list only two Ingineered Safety Features, a containment and a safety

high level radlation monitor., Petitioner contends that there is no
containment and that the safety high level radiation monitor is inadequate,
Sicne Apprlicant fails to list any other engineered safety features in

the Technical Specifications, or anywhere else in the application, cne
must conclude that the facility lacks such ovher features.,

1, _No aitisnt containment structure exists for this reactor. n

P. V/1-4 of the application, Applicant indicates that the "principal



physical barrier" against release of radiocactivity is the fuel cladding

As William Kastenberg, then UCLA reactor director, wrote to Karl Goller,

Assistant Director of Operating Reactors for +he NRC on November 5, 1975
The UCLA reactor was designed and built before the irradiation
and diffusion of interstitial air (with Argon-41) became a

recognized problem, The blological shield is stepped and
reasonably well designed to eliminate streaming radiatiion, it

was _not designed as a containment vessel,
Kastenberg letter p, 4-5 (emphasis added)

The Applicant also described the lack of a containment vessel in the

original Hazards Analysis: "Therefore, no containment vessel has been
provided for the building and no airlock closures have been provided.,"
(HA, page 18),

The reactor is simply placed in a room in a building, In fact as
part of the reactor operation, the alr pressure in the room is kept
slightly negative, requiring air flow spaces under the doors and
other places. ¥W“hen the reactor is operating these spaces must be
sufficlent to allow at least 14,000 cubic feet of air per minute %o
flow into the room as the exhaust fan pushes it out of the exhaust
stack., In the event of an occurence whereby fission products were released
and the room pressure went positive (likely when the exhaust stack is
closed in emergencies) there would be no barrier to prevent the
contamination of the surrounding areas.

2, The High Tevel Radiation Monitor system is inadequate. Applicant

has received notice of viclations from the NRC for bypassing the scram

circuitry and shielding the monitor in other radiation systems, indicating
an insensitivity to the importance of these safaty monitoring devices,
Further, the Applicant was cited in 1975 for failure 4o calibrate

the reactor room radiation monitors at the required frequency. (Inspection



Report 050-142/75-01, p.l)

3. lack of Bmergency Control Systems. The Application and the other
documents presently available to Petitioner do not mention any of the
following emergency systemss an adequate boron-injection systenm,
radicactivity removal systsm, emergency liquid and gaseous emissions
holding tanks, HEPA filters:, emergency core cooling system, an emergency
set of control blades, or spare control blade motors. Lacking such
gystems Applicant cannot reasonably assure that the public health and
safety will not be endangered.

the public might be exposed to radiation. The reactor duilding does not
include adequate shielding, particularily above the reactor, to protect
persons outside of the reactor building.

a, The reactor building was constructed without a view toward
shielding as it was a self-contained and separate building. Now the
react. ' bullding is surrounded by classroom buildings including directly
overhead, In recognition of the lack of shielding in the reactor roeof,
the third floor void area is interlocked to prevent reactor operation
when someone is working in that area, However, the probability of
irradiation on the third floor raises a serious question about the
lack of any shielding for the persons who work and attend classes above
the void area.

be The area on the third floor directly above the reactor is fenced
in as is the ar-< directly above the adjacent Tokomak laboratory. However,

there is a heavily used walk way between these two fenced in areas,

The question is raised as to how it can be dangerous snough to fence in




the areas above the labs yet safe enough to allow people to walk between
the fences.

¢. The roof areas surrounding the reactcr exhaust stack on Boelter
Hall and the Math-Sciences building are readily accessible to the public,
The roof is accessible through two elevators and several unlocked doors.
There are no ‘ences restricting foot traffic, nor radiation hazard signs
warming people on the roof, There is one locked door to this "restricted
area" however, during at least one NRC inspection this door was found

to be propped open:

During a tour of the area by NRC inspectors it was observed that
one door to the roof area had been propped open and access

not adequately limited at that time, Licensee representative
indicated that this was unexplained and unusual and that the
limited access control plan would be reviewed with physical
plant personnel to assure that the doors to the rovof area

remain locke and access will be controlled and limited %o
reactor staff and physical plant maintenance personnel who are
aware of the restrictions.

Inspection Report 50-142/76-02 p.2

5. Inadsguate or Non-existent Interlock Systems. Applicant has

inadequate interloeks and has in the past by-passed such systems as it
has, In 1968 Applicant was cited by the NRC for by-passing and shielding
safety interlock systems, increasing the chance of excessive irradiation

of personell or other accidents., (Inspection Report No. 50-142/69-1 p.
L)



6. Lack of missile shields, particularly for control blade

drives. No information provided in Application indicates that any missile

shields exist at all.

7. Hazard from swelling of graphite in reactor core.
As the Piqua and Hal.am reactor experience shows, graphite used in
reactors has a tendency to swell and crack. In this facility,
control blades can stick or have trouble getting inserted, and other
damage to fuel assemblies or otherparts of the core can ensue. A
thorough analysis of this potential problem is lacking from the Application.

8. FUEL FAILURES. Applicant has had a history of fuel failures,

particularly tie bolt failures, which raises questions about thermal
stresses, warping, etc. In additiom, in Application p. III/6-2

in desaribing who constructed fuel fov-the facility, it is mentioned
that A.I. did the fuel, then in parenthesis (2nd time). Was there
something wrong with the first fuel? This should be explained in the
Application.

9. CONTROL BLADE PROBLEMS. Perhaps the most worrisome of

these safety problems are the persistent problems the Applicant has with
the control blades. They have ofta:n become stuck: after earthquake
simulation reported on in 1968 inspection report; inspection report
74-01 deals with a sticking control rod drive in May 1974; and just

last December an NRC inspection report once against dealt with control
blade problems. In addition, the control blade drive logic has
malfunctioned, Under abnormal occurences in the 1975 Annual Report, the

following incident is recorcded:



the reactor operator noted that the control rods were not
functioning normally. This can be summarized as follows:
(1) Rod #1 would not drive out when the "rod drive up" switch
was depressed and rod #1 and rod #2 would both drive down
when the "rod drive down" switch was depressed. (2) Rod #2
would not drive either way. (3) Rod #3 would not drive either
way. “(4) Rod #4 would not drive out when the "rod drive up"
switch was depressed and rod #2 and rod #4 would both drive down
when the "rod drive down" switch was depressed.
As we have seen in the contention on reactivity, reactivity control
mechanisms for this reactor in particular are essential to work without
problems. The control blade problems sketched out above raise serious

questions about the adequacy of the reactivity contrcl system as a whole.

CONCLUSION:

Petitioner has shown that a significant number of the reactor's safety
features are either inadequate or missing in entirety. The specific
features mentioned are those that are known by Petitioner at this

stage of the proceeding, prior to disccvery and prior to the establishment
of a public reading room for this docket. Petitioner contends that
sufficient basis has been established to support the contention that
safety features generally are lacking and inadequate, but is willing to
specify features not detailed above after a public reading room is set

up and discovery completed.



The bases presented above demonstrate that Applicant's facility
lacks basic safety features necessary to operate the reactor in a
manner that will not endanger the public health andsafety. GCiven
the gravity of this matter Applicant has a heavy burden of proof
to demonstrate that the lack of adequate safety features will be
overcome in the future sufficisntly to allow the safe operation of

the reactor. Applicant has failed to make such a demonstration, and

therefore the application cannot support the issuance of a license.

10




XM SEECIAL JUCLEAR MATSRIALS LICTISE

The Applicant's equipment, faciliti:s, and procedures for handling
and using special nuclear materials are inadequate t0 protect heal:th and
minimize danger to life and property and therefore cannot support the

issuance of a license,

Specifically,
1. Applicant does not include an application for a special materials
license with their Application for an operating license. 10 CFR 7C,.22(b)
requires that the application contain "a full descripticn of applicant's

progran for control of an accounting for special nuclear material which

will be in Applicent's possessicn under th: license, %0 show how compliance

e -
v

¥
ot

]

.

he requirements of 70,32 will be accomplished." lleither section

22 or section 32 have been complied wita.

2. The li<tle information in the Application <hat iz relevant %o the
special nmuclear materials license is inadegquate and does nct meet “he ree
guirezents of the regulations,

a, There is no avidence in the Applicatisn tha: the stored spedial
nuclear materials are monitored for eriticality as required by 10 CFR
70:33,

9. Applicant states on age five of the Application that they are
Priying for a license to use 4700 grams U-235 (irradiated), 4700 grass
U235 (fresh), and Pue233 and a 2 Curie, Pu-Be neutrsn source, This dese
eription does not meet the regquirements of 10 CFR 70.,22(4) 4:at they spe-
¢ify "the name, amount, anc specifications (ineluding the chemical ard
physical form and, wiere applicable, isotopic content) of th: special

auclear materigices”



3« The general safety, security and operating history of this Applicant
suggests that the license for bombegrade (3737 eariched) uranium s-culd
no* be granted,

2., The gquantity of U-23% requested represents 50 percent of +hat needed
for an atomic bomb assuming a sphere of 19 z/em’, with 15 om natural urane-
ium reflector, according to Reviews of liodern Physics: Vol, 50, ‘0. 1,

Part II, January 1372, page 323,

The tragi-comic incident involving UCLA's first ard only shipment
of spent fuel on June 21 of this year furtier indicates that the ionlicant
is qualified to nandle neither fresh nor spent fuel. (Attachment, Valley
llews, June 22, 1320 The fallure %o notify local officials, the inability
to keep the shipment secret froz media or public, and the failure of the
shipment to take tle appropriate route (and instead traveling and extra
100 miles <hrough highly populated areas), all indicate that there is a
serious health threat to the public if the Applicant is licensed +2 handle
irradiated fuel and a serious proliferation problem if 4<hey have fresh

fuel., (Valley llews, June 22, 1320).

The above indicates that “he Apnplicant has failed to submit an
application for a special m:terials license despite the certifica*ion
page statement that:

The applicant or any official executing this certificate zn
tehall of t-e applicant certify that these applications are
p*cpared in conformity wizh Title 10, Code of Federal
Regulations, Parts 50 and 79, and so so-emn¢y swear (s
affirm) that all informat.on ccntained herein, inecluding

ny surplements attached hereto, is true and correct %o

the best of our knowledge and Helief.

Given this feilure it is imposs.:cle for the Boapd to “ssue such a

A -

iicense or to concluce that the Apnlicant will handle special nuclear



materials in such a manner as to protect the putlic health and to minimize
danger to life and property.




UCLA ships nuclear materia

By ADAM DAWSON

The semi-secret shipment of
luglrlc-vcl radisactive waste
from UCLA's nuclear reactor

carly Saturday annoyed Los
Angeles Coumty health officials
who had not been told about the
move

The enrwched uramum, far
fess than needed o construct a
bomb, moved from the West-
wood campus about 10 am,
down Wilshire Boulevard il
oo st the San Diwego ol
then the Santa Momca freewavs

Background

{ICLAs nuclear energy laboratory has been m operation smee
1960, Smce that tume, spent fucl has been stored on the site. Feder-
al approval was granted recently to tiansfer the material.

on its way to an ldaho Falls fa-
cihity for chenncal reprocessing.
When told of the si,.pment by

a Valley News reporter, Jose pll
1. Karbus, head of the county’s
radiation management office,
said he should have been w-
fonmed and promused to eontact

ard associated with the han-
uling of ,” said Neall C. Ostran-
dor, manager of UCLA's nuclear
cuaneering. lab. He added the
amount of enriched uranium
contained in the spent fuel
plates was far less than the
amount needed to construct a
bomnb.

“T'his reactor s under NRC
direction,” Karbus sad. “"We
would look to them to advise
s

tinder NRC rules local offi-
cials are not required to be nots-
ficd of shipments of low strate-
P ‘sagmhcauce. That raung re-

the Nuctear Regulatory Com-
pissaon and UCLA Monday o
fandd out why local ofhicials wore
kopt m the dark.

He sad the quantity of on-
riched wrannun bemng  shipped
was small enough, about two
potmids of spent fael, so that he

flects the amount, not the

radiation levels, of the ship-

ment.

Karbus said hundreds of ship-
ments of radwactive matenal
cross Los Angeles County each
week although most of them are
medical 1sotopes with low levels
of radvation. Such low radiation
material can be buned safely,
officials saxd, in contrast to the
high-level radicactive waste.

“Enriched uramum certanly
has greater significance than
normal medical sotopes,”
Karbus sawd.

He noted Southern Califoraia
Fdison Co. bypasses Los Ange-
les County and all heavily popu-

did not see it as a senous threat
to the public, “but anything
dealing with a reactor s in the
public eye -md 1 would hke to be
aware of i’

While Karbus saud the Jdanger
to the pubbic was maimal, he
noted thes o could be soise local
radiation contanunauon o the
truck carrymg the spent fuel
had an accident en route and
the cask contammng the =poent
fuct broke open.

“There s a certam health haz-

Sec. 1—Sun., June 22, 1900 'VALLEY NEWS
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lated areas when it trucks spent
fuel from its San Onofre Nucle-
ar Generating Station south of
San Clemente.

Ostrander said he had been
advised the NRC would contact
the necessary agencies. “I'm
sorry 1o be told he (Karbus)
wasn't informed about this.”

Regiwn ~ NRC officials were
WAV w0 S comment.

Damel cvsch, of the anty-
nuclear Stee o Brdge
the Gayp A was surprised
count. oials would

not krow anow & shipment of
spent iac, and a »=omber of the
media would.

“It seems o me 1t should be

— -
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ICILA shijos
=level nuclear wasie

the other wav around,” Hirsch
sard. "I UCLA 1s this careless
with security about a shipinent
of high-level radioactive waste
unagine how lax they might be
with an incoming shipment of
fuel ™

Ostrander said there was
plenty of campus securily pres-
ent during the actual loading of
the matenal onto the truck, al-
though once the loading had
heen completed, and prior to the
vehiele's departure, no security

was visible.

Radiation from the spent fuel,
which Ostrander sald had been
m dry storage at UCLA for at
least the past five years, was
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measured at two roentgens per
hour 2 one meter. That is equal
to 17,620 roentgens a year and
the legal limit of exposure for
the general public 1s .5
roentgens (or 500 millirems) per
year.

Ry the time the fuel plates,
weighing 35 pounds, were
placed mside a cask weighing
32,000 pounds on the back of a
long flatbed traler, UCLA radi-
ation safety officers measured
less than .1 of a nullirem at one
meter.

Karbus said because of the
Three Mile Island nuclear acci-
dent in Pennsylvania last year,
anything that happens Lo a reac-
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tor becomes a public 1ssue and
the only way to keep things in
perspective 1s to be informed.

“I think the NRC should have
advised us about this,” Karbus
sand.

The spent fuel, weighing a to-
tal of 35 pounds, consists of ura-
nium-aluminum plates 26 inches
long, 2 5 mches wide and 1'%6 of
an ch thick, said UCLA's Os-
trander.

The plates in five bundles of
11 were the first shioment of
spent fuei from the UCLA reac-
tor in the 20 years it has been
operational.
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Preolems inherent in the design of Argonaut type reactors have been
identified at other Argonaut reactor faeilities, and until Applicant has
demons*rated that these p. .Dlems have Deen adequately resolved at UCLA,
the Applicant cannot assume that the operation of the reactor will not De

inimical to the public hezlth anc safety.

Specifically,

1. Graghite Temperature Coefficient: The UCLA reactor is graphite moder=-

ated, The positive temperature ccefficient of graphite increases the

likelihood of a reactor runaway and decreases the effectiveness cf

18

reactor's self-limiting features,

a. "A report to the Commiss:on by the University of d;shine.a
letter to D.J.Skovholt from A.L. Sabb, dated January 4, 13€2)
Chotes a positive graphite temperature coefficient which [::as
found/ cduring operation of the University of Washington Argonaut
reactor." ...

"EKﬂJQ stterpted unsuccessfully tc measure tihe affect of graphite
heatinz in the UCLA reactor". s«.

"“owever, during the review of tie console logbock, %he inspector
oved t:at several, three to four hour, reactor ogerating period

-

S
a: 100 1w had teen performec. ISy reference to %ie conscle losbock
and the terperature of the wc*er "ﬂﬁara‘ﬂ' it appears that DOS=

itive graphite temp era ture or 2.0065 /°’ exists,"
= W.E.Vetter Report at -nspec:;: CO Repors
Yo 30-11-2/‘:-1, page £.
b, There ‘s no information included in the apvlication or othcrwise
oresently available to Petitioner which indicates that Applicant nas ex~-

perimentally determined the coefficient or made any changes

< - - - 3 - % Y -
eraticn ¢o compensate for the effect of heat on grapaite.

- 3 RRC Memass A - & T wd ' S . : .
ontrol Rod [oters: Other Argonaut facilitis s have experiernceC cOne-

. P

trol rod motor groblems, and therefore UCLA should have replacement



motors on site.

B "Further inquiry was made rezarding replacement regulating rod
drive motors (Neference: 11/20/72 memo Keppler to Spencer re-
garding rod drive motor problems experienced at University of
Florida). UCLA does not have any replacement motors,"

- ¥emo from G.3. Spencer to H.G. Thormburg
re L .rding April 35, 1273 inspection at
UCLA; dated: aApril 24, 1373.
|- 8 There is no information inc'uced in the Application or otherwise
presently available to Petitioner which indicates that Applicant has pro-
curred replacement motors or taken other steps to guard against motor

failures.

3. Water Pressure Problems: The University of Florida hzs experienced

water tressure preoblems in the coclant system because thie system is supe
plied oy the city water main, UCLA reactor ccolant system is also supe
plied from the city water supply and should have a pressure compensation
system installed.
a, "The nuclear reactor at the University of Florida has a problem = -
he cooling system aalfunc*:ons when screone flusnes thz toilet...
;ﬁ,ow risk experiments run on a secondary cooling systex tied in by
a city water main to the toilet, Untimely flushes have caused

tre reactor to te shut dovn f*"e times in the past three years
sending students' experiments dowa the drain.,"

- Washington Post: August 13, 1377
The above indicates that Argonaut reactors have certain operating problem

.

inherent in their design. However, Applicant has failed tc identify these
problems or their resolution in their application. Given this failure,
it is impossitle to conclude that the reactor will be operated in a

manner which avoids these inherent problems and will not endanger the

public hksalth and safety.



Iz SITING

The site characteristics of this reactor such as population density
and = -=mic activity are such, and have changed sufficiently over the
peric  of the first license, that the reactor cannot be operated in such
a manner as to assure that the public health and salfety will be protected,

l. Increased population density. The population density immediately
surrounding the reactor and in the general vicinity have increased to such
a degree it is no longer safe to operat the reactor in this facility at
thls site.

a. Since the reactor building was built as a self-contained
structure the facility has been surrounded on all sides by new construction,
including classroom facilities directly above the reactor and directly
ad jacent to it.

b. The main air-conditioning intake manifold for one of
these classroom structures, the Math Science Building, is located less
that 100 feet directly upwind of the <cactor exhaust stack.

¢, The student populat! . of the campus has increased %o
30,000 during the licessed period with at least a Proportionate increase
in staff, employees and others.

d, More than one half million people live within a five
mile - radius of the reactor with over two million people 1. /ing within
a ten mile radius, These population figures represent a 13% increase over
the pas’ decade, a level of increase that will Probably continue for

several years, (See the Application, page III/3-=3)



2, 10 CFR 100 Siting Criteria. This reactor without a containment

structure and being surrounded by such a dense population can potentially
expose the public to levels of radiation far in excess of the guidelines
set forth in 10 CFR 100 or by any standard necessary to Protect the public
health and safety.

a. The reactor has no air tight containment structure.

b. In the Applicant's Safety Analysis report they state that the
exposure to the thyroid of a person within fifteen meters downwidd from 2
reactor building leal would be 1200 rams in an cizht hour Deriod,
Application, page III/2-6, This level of exposure is six times the
for szclusion arsas and lou porulation zonss, Given tha fact a reactor
leak could cceur into the adjacent tulldings and thelr envizonmental
centrol systems, nundrsds of people 2ould te 2xposed to excessive doces
of radiation,

J.3gizndc ulnsrability, The reactor is sitad in a selzmically

3

active arsa and in the last twenty ycars has been danaged by seismic activity.
werefore, ziven the other characteristics of the site, in the event of a

major cartiguake the reactor would =nd nger the public healt. and safety,

¥
w
"

2actor 1s sited in an area where eax shquake intansity can

-

= “owm ;I & - - - ¥ . o 3 el el . ’
32 2:pected to rszach levels of intensity of VIII and adghsr on the llodifisd

Jerealll Intoncity Scale., are:r 4 Cuidebook to Nuclesr Reactors, . 57 , (1979)
b, The sartiguaks of February 1971 causad enough damage to the

Teactor Lo roquire shutdo'm for 2 major malntonance effort. 1576 Annual

Jderort tage 3,



W

¢. In 1965 tha reactor staff conducted an ecarthquake simidation

Tachnolozv, Tol, 7, July 1069, entitled "Vibration Testing and Zarthquaks
lesponss of lluclear Reactors: Criag 2. Smith and R. 3. llathiesen of IIIL.

“Aboutsi: mentis after the vibration cxperiment routine

tosts indicated that onc of the control blades insertion
times had inerezsed, A few months later safsty blad:z Lo, ©
stuck in the out position during a routing pre-staxrt check-
out of tne reactor control system. hen the reactor was
dismantled, we discovered that lead shielding twicks had been
displaced upwaxd, causing the shaft to bind.

Vibration Testing, rage 22-24
Ths above bases indicats that the reactor was built at a time when the

- P % -~
ense and much less

(o

sopulation surrounding the reactor was much less
sroximately located to the reactor, The desmographlic changes that nave

occurrad over the past twenty yoars prevant this raactor from being



R RZACTOR IS TOO OLD

The ™ . cor in question is so old tha®t it noses an unaccep*able hazard
g..oula 1% be elicensed, particularly for a twerty-year period. The Xey
equipment is already sc aged as to be unrelizble and other eguirment is
antiguataed and outdated. DBecause of the age of the reactor it is very

difficult %o obtain spare parts and key safety features reguired of newer

facilities are lacking in this facility. Tha reactor is thus too 2ld %o

function safely and reliably now, let alone at the beginninz of the

next centurv,

Specifically,

-

1l The reactor was btuils in the

Y4al

late 1350's by a ¢ompany that shortly
thereafter went out of the business of building reactors., The company
in question (AT, waich merged with Voit Company) now primarily maxes
baskettalls, swimfins, and other sports equipment. The fact that the
reactor vencor is no lorger in the business cf building reactors has
Qampered proper maintenance and significantly reduced the safet ty of %<h

reactor, in large part due to the difficulty in obta.ning spare parts.

2. The age of the reactor makes instrumentation unreliable, difficult to

repair and hard to find spare parts for, In his Annual Report abou

ot
ok
2
o

UCLa Tuclear Inergy Lab, Professor Ivan Cat%on, DEL Directcr, wrote:

tizes nrellable, and is very difficuls

age and the resultant problem of obtaining parts (e.g. vacuum
tutes, specialized switches, indicators, ard meters),

- B . &b is aPs
come 9 the reactor instrumentation is st
Y -

-

-

Je 1hach equipment is outdated and, because %.e Applicant does not have
the firancial means to update i%t, this equipment is only likely to zet
worse. rrofassor Zatton:

| if the ITL receives extra funds, tie orderly updating of scnsole
| instrumentation will proceed,..



If money is found, our antiquated activation analysis laboratory
must be modernized. It is currently about 10 years behind the
state of the art,

1976 annual Report, page 35-36,

L, T™e reazctor was build before features s.uch as containment vessels and

Zmergency Core Cooling Systems were realized to be importont safety features.

In a November S, 1375 letter to the NRC's Xarl Goller, William Kastenc-ig,

then lab director, uwrote:

The bioclogical shield is stepped and reasonably well designed to
eliminate streaminz radiation, it was not designed as a containment
vessel, (emphasis added)

page 4.
5. The reactor was built before the problem of Argon-41 nroduction with
such reactors was recognized. The Xastenberg letter, cited abcve:

The UCLA reactor was designed and built before the irradiation
and diffusion of interstitial air (with argon 41) becamue a re-
cognized problem,

Kastanbterg letter, 11/5/75, paze &,

-

f. Age has severely reduced tie usefulness of the facility. Professor

Catton's 1376 report, page 3:
The reactor is no longer new, and reactor physics projects with the

UCLA reactor have become non-existent.

Tha UCLA reactor is 8o old tza= it cannot te operated safely and

e

rel-_ably., The reactor was built prior to the development of modern

- .-

safety features and lacks these fzatures. The existing equipment is

- - - - — X - y -7 - - - -~

dangerous due %o age, antigquated desizn and the difficulty of obtalining
- - 3 - - -~ - . = e

raplacement parts. The reactor trnerefors cannot be operated saflely

i
(8]
2!
-

Tiants . - o - 1< -
and reliably over the twenty rear license psar



The facility for whica the license has teen requested.is inadequately
orotected from seismic activity. Murthermore, there i: a basis for concern
thzt the facility is wulnerable to seismic activity and its location is
ore of the most seismically active regions of tne country. The reactor

therefore poses a serious threat to public health and safety.

Specifically,
l. Applicant has omitted xey information from the Application regarding
seismic vulnerability,
a. Applicant claims on pase 7 of the Application:

No structural weakness (earthquaxe vulnerability)
has ever been identified,

However, tage three of the 1376 Annual Raport by Professor
Catten states:
The February 1971 earthquake gave rise to minor problenms
that worsened with time and ultimately required a.major

maintenance effort in 1572.

b. Appliocatisn on page II/3-1 states:

>

he UCLA Reactor has been subjected t¢ experimental vib-

ration, The results were reported by C.,B., Smith at th
Winter meeting of the Arerican lluclear Socle*y, llovemper,
1565, in a paper titled "Vibration Testing and Zarthquake

Response of MNuclear Feactors.”

-

However, Applicant nezlects %o include thes resulis of that o=
perimental vibration « « sgignificant shifting of the core causing sticking
of a control blade in the gut positl.on requiring dismantling of the
core., The paper cite@ in tha Application states the following:

About 6 months after the vibration experiment routine
tests -“d. ated that one of <th: gontrol blade insertion
tines had increased. A few months later a:e‘7 tlade
50s 1 stuexz in the "out" position during a

prestart checiout of the reactor control



t7e r-.actor was dismantled, we disccvered that lead
shieldinz bricks under the ccntrol blade dr:?e shaft
had been displaced upward, causing the szaft to bind.
page 2k,

This failure is confirred by AZC inspection report 30-142/52.2, which stated
thnt the > ing of the ¢ ntrol blade was caused by shifting of lesd shot

inside the reactor corag

caused by, or at least aggravated by, an experiment during
the zrevious jear to determine the effect of -a-,"‘zakes on
reactor c,era ns, During this experimert, the reactor
superst ure und core were subjected +o relatively

severe sn5~-n4. page T=3.
Furthermore, the application did not mention an Cetober 1766 shake test
sorresconding o "an earthquake of light to mcderate intensity", about
"a magnitude of 4" %that indicated a power cscillation during the shake test
and a.s0 a 1362 simulation of effects of vidraticn in a fuel bundle cone
- - - - —— - - - - - - -—an e -l - -
irming that such power oscillations can result from fuel bundle vibrati

changing fuel spacirg ("Simulation of Zarthguake-Induced Vibrations in

P

a UCLA Seactor Muel Bundle™ by R.L. Zudman, 17 8; and "Simulation of
Zar+hguake Sffects on the UCLA Reactor Using Structural Vibrators" oy
2.3, Matthiesen ani C.3. Smith). A review of the results of all three

studies = = and any others tiat might exast - - seems in order.

2. Jailure <o Consider lew Data

a, The Application simply repeats the language of tue 15€0 Hazards Analys:

when it states *hat the reactor was built "according %o the accumulated

-

wisdom of t:e Uniform Building Code" in effect in the l:-te fifties when
it was built., We gquestion whether the Unifo.m Building Code then in

effect is sufficient for a nuclear reactor todar; certainly applicant should

have reviewed the facility against current standards., In acditicn, new @

. ’ . . T o ol R
data (for example, the results of the Izperial Valley eartiguake of 1373

which damaged the services building of the County despite the fact that

n+

A AW *ra o hetarn saal rd *h
.O cn ThLe nicnter sca.e anc Ta

(8 2N

the sart .quaxe had a peax maznitude of



building was supposedly engineered to withstand an earthquaxe of magnitude
3." See"'Tarthqrake-Resistant' Buildings" by . Serger, 3Science, February
1, 1350) should have Leen consicdered. It is important to note tha® at
least two of the earthquake simulation tests tc wnica the UCLA reactor

or fuel were subjected were only representative of an earthguake of a
magnitude of 4 - - several orders of magnitude below what could occur in
the area.

b. In addition, the Aprlicant has failed to rep that it has been dis-
ccvered that four UCLA buildings don't meet earthguake standards and that
the University archi‘ects were =- as of April 1220 -= c¢:onducting a study
of buildings on a UC campuses to rank them according +o their need for

041 ~

seismic renovation, according ¢t~ the UCLA Daily Bruin, April 32, 1980,

Surely the re-._ts of that study should be taken into account,
Cs A review of the experience of other Argonaut or test reactors during
earthguaxes was not dorna anéd would be in order.

-

. The Applicaticn merely restates the languaze o the 13¢0 Hazards

(&1

Analysis regarding site seismology. Surely there is new informatisn
available in the twenty years since the initial repcrt was written. AS
nas been shown elsewhere in these contentions, tne claim that there are nc
wells in the area is not true; what other languase from that 12360 report
thet was Jjust retyped for this application is also untrue? A thorouga

review is in order,

Je Zossible Earthquake Hazards llot Analyzed

a. Possibility that in an earthquake, the suppcorts in the void area
tetween the third and fifth floor of Doelter, directly above the reactor,
could be damaged, causinz floors five and above 40 ccme crashinsg down
onte the roof o the reactor. The acceleratiocn of so muech mass throuzh

two stories, landing on the rcof of the reactor, cculd easily crash throuz



that rcof, massively damaging the reactor core below. Thisz could resuls
in troken fuel bundles and a relsase of significant amounts of fission
products,.

b. Earthquake causing vibration of the fuel bundles, changing spacing
and creating potentially hazardous power oscillation.

¢. Zarthquaxe causing control blades to stick as the moderate shaking

did previously.

d. Earthguarxe shifting a "seciured" experiment of significant reactiviiy;

or breaking opren the pneumatic “ube and dispersing its contents inside
toe reactor; or causing pipe breaxs or other lezks involving possible

radiation exposure.

-1

nitiation of eriticality in stored fuel -- fresh or spent.

f. Zarthquake initiating a steam explosion, disassembling core.

2. Zarthquake causing significant c.re damage without upper floors
crashing through the roof of the reactor.

2. other potential hazards from earthquakes that would be ipparent
if and when a full disclosure of relevant seismic studies and data and

calculations ars made.

The reactor is situated in an area of major seismic activity; in the

absence of a containment structure and in the midst of a populated builaiag

and campus and community, a thorough review of potential seismic problems

is essential. Applicant made no such review in the Applicaticn. In fact,

the few statements made about seismic issues in the application were
misleading at best. In the absence of a thorough review of the potential
for damage from seismic activity, the Applicant cannot be said to have

fulfilled its burden of demonstrating adequate protection against such

demage.



VIBRATION TESTING AND EARTHQUAKE
RESPONSE OF NUCLEAR REACTORS

CRAIG B. SMITH and R. B. MATTHIESEN Nuclear Energy Laboratory, sciety,

Earthquake Engineering and Structures Laborator,
Los Angeles, California 90224
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Vibration testing of nuclear reactors is dis-
cussed as a part of the determination of the
response of such systems to earthquakes. The
basic theorv of vibration testing is presented
n!oux with a comparison of impulse, ambient, and
steady-state testing. Steady-state tests provide a
method of obtaining the complete dynamic charac-
teristics of a system and of selectively studying
each of the components of the system;e.g., con-
tainment. steam generator, pressure vessel, in-
strumertation, eic. Generally, both impulse and
ambiert studies do not prowvide as much detailed
inforination while being less time consuming ani
creating less interference with other operations.

A series of tests rerformed on the UCLA re-
search reactor, the Carolinas-Virginia Tube Re-~
actor, and the LCxperimental Gas-cooled Reactor
at Oak Ridge arve used to illustrate results ob-
tained with steady-state tests. These il'ustrate
the effect of the vibrations om instrumentation as
well as the response of the reactor cores, fuel
elements, biological shielding, steam gemervatos,
exhaust stacks, and the comtainment structures.
The tests of the UCLA reactor included tests with
the reactor at full power. The examples illustrate
the complexity of the soil-structure-reactor sys-
tem while also indicating the nature of the resulls
which may be obtained with vibration tests.

INTROCUCTION

Knowledge of the effects cf earthquakes on nu-
clear reactor safety will be increasingly important
as mcre nuclear power plants are constructed in
seismic regions. Until the time when we have ex-
perienced the actual behavior of large power

é NUCLEAR APPLICATIONS & TECHNOLOGY VOL. 7
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reactors in strong motion earthquakes, it will be
necessary to predict their performance with
studies based on simulations and analysis.

To discuss vibration testing of nuclear reactor
systems, one needs to consider the use that will
be made of the tests. The obvious use is to deter-
mine the dynamic response of key reactor sys-
tems. We believe that this is important, but it is
also important to use the test results to check the
validity of mathematical models of structures.
There is considerable need for analytical models
‘hat will accurately predict the response of large
auclear power plants to the vibration effects of
earthquakes.

Much work has been done in the fields of seis-
mology and earthquake engineering, and we believe
that it is possible today to construct a ‘‘first ap-
proximation’’ to a complete analytical model. We
are surveying this work and are attempting to
draw it together to construct an overall model.
Where possible, we plan to use our own experi-
mental work or the work of others to verify th
model.

In addition, we expect that the experimenta
work we have done will indicate areas, if any,
where nuclear power plant design - equires furthe
research and development. Oiwce a complete
analytical representation of the earthquake-soil-
structure nuclear reactor system is available, it
will be possible to study the sensitivity of the
model to variations of its parameters. Sensilivity
analyses can pinpoint areas in the system where
additional research is required or where addi-
tional research would lead to significant improve-
ments in the stability or safety of the cystem.

In this paper we discuss some analytica
models and several experimental techniques fo1
testing reactor structures. We compare the ad-
vantages and disadvantages of the several testing
techniques, based cn our experience in the field

JULY 126
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Fig. 19. UCLA reactor-core area.

None were observed. About 6 months after.the
vibration experiment routine tests indicated that
one —of—the—control “blade insertion times had
“increased, A few months later safety blade No. 1
stuck in the ‘‘out’’ position during a routine
prestart checkout of the reactor control system.
~—When the reactor was dismantled, we dis-
govered that lead shielding Dricks under__the
control blade drive shaft hed been displaced
ypward, causing the shaft to bina. The Tead shield
s were stacked on lead shot which had been
red in the void spaces between the graphite and
logical shield. Subsequently the lead shot has
canned in steel containers, and a steel
n welded in place to protect the

ting. The acceleration curves

wuly

(north-south 1g) for both the center of the
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graphite co'uimns and the top grid plate show ' ’“
peaks, one at ~3.9 cps and another at 4.2 cps. TR
forced vibration tests reveal that the peal
4.2 cps is the primary response of the build
the 3.9-cps response is due to the core i
When the shaking direction is switched to E
the grid plate has a sharp peak at 4.6 cps, #3
{s equal to the natural frequency of the buildis
the east-west direction

Figure 25 shows another interesting
EGCR core response. The grid plate respG
indicates the unstable jumg phenomenon ass$
ated with a nonlinear softening spring. AS
frequency of the forced vibrations increases.
amplitude of accelerations inureases uniformim
8.87 cps. At 8.90 cps, the ampli nearly &
bles. and then falls off at higher frequency.
the forced vibration frequency is lowered.
acceleration amplitude retraces the same %
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“XVIT . INADEQUATE FINANCIAL GUALIFTCATIONS

The Applicant does not possess, and cannot give reasonable assurance
of obtaining funds sufficient to cover the costs of cperating the facility
over the twenty year license period plus the cost of Permanently shutting
the facility down and maintaining it in a safe condition. Given this
lack of assurance Applicant fails to qualify financially for an operating
license,

1. Deferred Maintenance. Applicant has, in the past, neglected or
postponed the repair and improvement of safety instruments and systens,
due to lack of funds. These financial difficulties indicate that Applicant
must make a strong showing that in the future they will obtain sufficient
funds to maintain and operate the reactor.

a. On March 13, 1975, Thomas Hicks, then Director of NEL, in
response tcviolations cited in NRC Inspection report no. 050-142/75-01,
proposed to replace an exhaust fan moter and add footage to the exhaust
stack., In theMarch 13th letter Hicks stated:

"The cost of bringing the ventilation system to conformance
with the Technical Specifications will be substantial and
beyond the means of the Nuclear Energy laboratory or the
School of Engineering and Applied Science, The School of
Engineering and Applied Science is currently seeking

University support for the revision and hopes to accomplish
the work within 6 to 9 months." (emphasis added)

March 13, 1975 Letter by Thomas Hicks to NRC
The NRC Inspection and Enforcement Division found this an "unacceptable
response" in part beacuase of the delay caused by the lack of funding
and convened an Bnforcement Sonference in Walnut Creek with the Applicant.
(See Memo to File by: F.A. Wenslawski, on Inforcement Conference and

Subsequent Actions, UCLA, Deoket no, 50-142, april 30, 1975)



b. Applicant, despite the knowledge that the highest likely
radiation exposure to the public would occur within the ad jacent Math
Science building has never directly mzasured the Argon-41 concentrations
within that bullding, A masters thesis by Mark P. Rubin in 1976 done in
connection with NEL indicates that direct measurement was not done for

financial reasons:
"+.. some method of radioactive decay analysis is the only

way to achieve the sensitivity necessary (to measure the

Argon)... However, the required systems were not available

at UCIA and building them wculd ru: into thousands of dollars

for the lon chambers, and tens of thousands of dollars for

a scintilliation system, Since virtually no funding existed

for this research, finances seemed to preclude the ‘evelopment

of the required radioactive decay detection system."

Rubin: Atmospheric Dispersion of Argon-41
from the UCLA Nuclear Reactor, pg.3-4 (1$76)

¢. In 1975 Applicant determined that a decay tank capable of
reducing the Argon-41 emmissions could be built for about $1,000.00,

These tanks have not been installed,

tter from William 2, Kastenberg, Reactor
Director to XKarl Goller, NRC; November 5, 1975,pg.5-5.

d. Applicant has admitted that needed updating of the reactor's

aging equiprment has sufrfered because of a lack of funds:

"If the NEL receives extra funds, the orderly updating of
console instrumentation will proceed, Some of the reactor
instrumentation is still workable, but sometimes unreliable,
and is very difficult to repair due to its age and the
resultant problem of obtaining parts.

UCTA NEZL Annual Report: 1776, pg 35.



e. The Applicant has failed to carry out other relatively
inexpensive safety improvements recommended over the past several years,
such as extending the stack height and installing a fence around the
stack area, (See Study for UCLA done by Applied Nucleonics: Atmospheric
Dispersion Analysis of Argon-41 Discharges from the UCLA-NEL Nuclear
Reactor, (February, 1975))which recommended that raising the stack height
would significantly reduce public sxposure,

The littany of failures to repair, maintain, and calibrate equipment,
and the failure to conduct reasonable amounts of monitoring and systems
checking set forth in other contentions all suggest that the Applicant
does not have sufficient funds at its disposal to adequately and safely
operate the reactor.

2. DPolitical Funding, Applicant, because it is part of a public
institution and subject to funding on a yearly basis cannot assure that
it will be abie to obtain sufficient funding for operation or decommission
over the license pericd.

a. Applicant states in its application that its funding levels are

"Subject to the availability of funds from the State of Califormia,
continuing positive recommendation by the faculty, and continuing
programmatic need . . ." Application page I/1-1

be The continuing programmati~ n<ed for the antiquated reactor is
questionable, In the 1976 Annual Report Professor Catton stated:

"The reactor is no longer new, and reactor physics projects with the
UCLA reactor have become non-existent", (Annual Report 1976 ng 3); See
also other contentions dealing with the antiquation of the reactor and

lack of research projects.



¢. If the reactor is antiquated and lacking in utility in 1980,

and will become more expensive to maintain as its age increases
on what basis will the University Jjustify appropriating money for its
operation in the year 20007

3. Decommissioning Expense, &+ ~ilcant has made no provisions to
assure that they will be able to obtain the funds for the 3754.000.60
(1980 dollars) cost of decommissioning the reactor. An expense =qual to
over five times the annual University appropriation for the NEL,

The reactor operation has had financial difficulty in the past.
In the future it faces increased maintenance costs associated with age
and the enormous cost of d¢commissioning, These factors when balanced
against the political nature of the NEL funding suggest that Applicant
cannot reasonably make the financial assurances necessary to support the

issuance of a twenty year license.



JUI. FAILUR. TO ADEQUATELY EXAMINE MAXIMUM CREDIBLE ACCIDENT FOR THIS

REACTOR

Because of the placement of this reactor in . crowded building on a
highly populated campus in a highly populated urban area, and because

of the lack of a containment structure to effectively jsolate fission
products that might be released in an accident, and because the

reactor is operated at times in an .astructional and training situation,
it is essential that a thorough analysis be conducted of various
possible scenarios by which a major accident might occur.

The only attempt in the application to do this, that of the

20-year-old xeroxed section of the Hazards Analysis from 1960 dealing
with excess reactivity insertions, is the subject of thorough review
in the contention regarding excess reactivity. Its inadequacies are
quite clear.

No other attempt has been made in the Application to deal with the
questfibn of the maximum credible accident for this facility. Among
the scenarios that should be examined thoroughly if an adequate
application were prepared would be the nature of maximum potential
damage that could be caused by

1. earthquake
a. damaging core, breaking open fuel, releasing flssion products
2. sabotage
a. from inside

b. from some person or group outside

3. reactor runavay




4, plane crash into reactor building

5. multiple failure modes

6. maximum potential operator error

7. Other failure modes that can best be determined by

Applicant or after discovery.

This reactor need not have damage of the fuel meat itself to release
significant fission products. Any damage to the cladding is

a potentially serious release of fission products directly to a
highly popuiair-d area. Scenarios by which that cladding damage
could occur are essential for a thorough safety analysis and for

a basis for the assertion by the Applicant that the license can

be granted without undue risk to the public. Given the gravity

of potential results if the Applicant is not worthy of licensing

and nonetheless is able to continue operating this facility, a substantial
burden rests with Applicant to consider ways in which serious
accidents could cccur in order to provide a basis for an accurate
assessment of their likelihood and consequences. In the absence of
such information, license cannot be granted without an undue threat

to public health and safety.



YV FMYSICAL SECURITY PLAN

Applicant's Physical Security Plan is inadequate and fails to meet
the requirements set forth in 10 CFR 50.34(c). This contention is based
on the fact that, while rPeiitioner has been unable to examine the security
Plan at this point in the proceeding, the general lack of attention shown
to regulatory requirements in the rest of the application, and the history
of lax security practices at the facility, strongly suggest the security
Plan is inadequate., Until Petitioner is admitted as an intervenor and
given the opportunity to examine the plan, Petitioner cannot possibly
make this contention more specific, Therefore, Petiticner requests
admission on this contention, with the understanding that specific contentions
regarding the security plan will be submitted at the close of discovery.

a. The events surrounding the shipment of high level wastes on
June 21, 1980 is one example of lax security practices, The security during
this operation was virtually non-existent. No security was visible
between the loading and the departure. The month of the shipment was
published in the application to relicense., No security car followed the
truck as it left UCLA. Furthermore, the Applicant failed to notify the
local authorities that the shipment was ‘o ‘ake place, (See Article, Yallsy
Nexs, June 22, 1980),

b, Applicant has a history of inviting and allowing unlicensed
and unqualified persons to operate the reactor. (See contention on

managerial and administrative controls for detailed discussion),



XX MERGENCY RESPONSE PLAN

Petitioner contends that Applicant's Dmergency Response Flan is
insufficient tc demonstrate that the plan provides reasonable assurance
that appropriate measures can and will be taken in the event of an
emergency to protect public health and safety and prevent damage to property.
Given this insufficiency Apylicant's Emergency Response cannot support
the issuance of an operating license.

1. The prohibition in the plan that no non-university individuals
be contacted until instructions to do so come from Campus police entails
an unnecessary and unreasonable delay in placing non-University emergency
response personnel on alert, Plan 8§ 1.2.12-14

2, The requirement in the Plan that evacuation of Boelter Hall and
Math Sciences addition be cleared through the vice-chancellor's office
entails an unreasonable and unnecessary delay in evacuating these
facilities since both facilities are directly adjacent to or surrounding
the reactor facility and have air-conditioning/heating systems that could
be contaminated immediately, Flan § 1.2,13

3. The Flan does not adequately provide for altemmative personnel
with the authority to make initial evacuation decisions in the =vent that
the vice-chancellor's office is unable +o respond,

4. The Plan does not provide for alternative personnel to carry out
the role of the Health Physicist, as general director and supervisor of

the emergency response, in the svent that the Health Physicist is unavailable,



5« Applicant does not have adequate measuring devices to accurately
determine the extent and seriousness of an accident .

8 (See contention on inadequate monitoring systems).

6. The Flan has no provisions indicating that there is an evacuation
plan for the entire campus which could be successfully implemented in the
svent of an emergency.

7. The Flan does not provide for any emergency cent :rs other than
the UCLIA Medical Center, despite the fact that the Medical Center is no
mere than one quarter of a mile away from the reactor. In the event that
there was a serious accident and the wind was blowing in the direction of
the Medical Center, it would be unusable as an emergency center,

8., The Plan lists available equipment and the locations at which
such equipment is available, However, the Plan fails %o indicate which
equipment and in what quantities it is available for each location.

Plan 88 2,1,2,2

9. The Flan will only be effective in the event of an acutal
emergency 1if the annual training excercises and drills set forth in the
Flan have actually been carried out, Petitioner wishes to reserve the
right to further specific contentions in this area until the close of
discovery, because they have no way of gathering such information at

this point in the proceedings,



XX] SAFEGUARDS CONTINGENCY PLAN

Petitioner contends that the Applicant has not submitted a safe-
guards contingency plan as part of their applicaticn and therefore the
Flan is inadequate and cannot support the issuance of a license. The
Plan must at a minimum include, the four factors set forth in 10 CFR
50.34(c); Backgrrund, Generic Flanning Base, License Flanning Base, and
Responsibility Matrix, None of these items appear in the application,
If the Applicant contends that the safeguards contingency plan requirements
have been met in the contents of the physical security plan the Petitioner
must contend also that the plan is inadequate to protect the public health
and safety. This contention is based on the fact that although Petititioner
has not had an opportunity at this stage of the prucesdings 0 axamine
the physical security plan, the generally inadequate nature of the
application and the past history of lax security practices suggest that
the plan will also be inadequate. If the plan is incldued in the Physical
Security Plan, Petititoner contends that the Board must admit this
centention for the purpose of discovery with the understanding that
Petitioner must submit specific contentions regarding the safegua™; con-

tingency plan at the close of discovery.
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b, Removal of recuirement that ALARA be met. The o0ld Technical Specificati

require the facility to nmeet ALAPA standards. The new Technical Spece
ifications have removed that language, M uwrihermore, the discussion about
LARA is repleat with erronecus conclusiona and statements (see contention

on 2missions for details); in particular, Applicant cannot take credis for

meeting ALARA now with plans for something Applicant intends %o do later

ons

(1.e. the installaticn of decay tanks ., particularly since this installation

has been tied to an increase in operating time in the Applicant's staterent

and thus to an increase in the production of Argon, The references to 500

mr  are irrelevant to a discussion of ALARA; 5C0 mr is !ED, ALARA is generall;

cdefined 23 one percent of 2D,

S« Removal of srecifice*ions regardinz ! of exhaust stack, flow rate

Jut of exhaust s*tack and no mention of restricted area on roof, The cover

letter to %the Applicaticn by Dr. Walter Wegst of UCLA states that "This
application contains only minor changes (listed in the forward to appendix
/

5) from the original application.” That forward states {page V/i):
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~XXNOC . PROCEDURAL CONTENTIONS

1. Cemrsolidation of proposed changes to the reactor facility with the
licensing process.

Applicant has made it clear in the ‘pplication, in newspaper
articles, anc elsewhere that it wishes to increase operating hours and
power. In fact, Applicant has stated that the proposal to increase power
will be submitted to the NRC by Sept ember 1, 1580.

Any significant crange in the operating hours or power will have
a ma‘or impact on the jssues and questions before the Board in the
licensing proceeding. Consequently, exlusion cf imminent changes from
the process will undermine the legitimacy of the proceeding, unduly
burden the Board with subsequent cduplicative hearings and work against
the interest of public participation in the licensing process. Therefore,
Petitioner contends that the proposed changee in power and hours be

consolidated wi'h this relicensing process.

2. A twenty year license period is excessive consiiering the present age

condition and design of this reactor. Petitioner, contends that the

license period be shortaned, 1///,
/ /
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DECLARATION OF SERVICE BY MAIL

On the AS

day of ﬁ#;(‘ 1980, I have served copies of

the foregoing COMMITTEE TO BRIDGE THE GAP'S SUPFLEMENTAL CONTENTIONS TO

PETITION FOR LEAVE TO INTERVENE, by mailing them through the United States

mails, first class postage prepaid, on each of the following:

Tlizabeth S, Bowers, Esq.
U.S. Nuclear Regulatory Commission
Atomic Safety and Licensing Board
Washington, D.C. 20555

Dr. Emmeth A. Luebke

U.S. Nuclear Regulatory Commission
Atomic Safety and ILicensing Board
Washington, D.C. 20555

Dx. Oscar H, Paris

U.S. Nuclear Regulatory Commission
Atomic Safety and Licensing Board
Washington, D.C. 20555

Office of the Executive Legal Director
Attention: Mr. Joseph Gray

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

r. Jim Miller
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Mr, Hal Bernard
U.S. Nuclear Regulatory Coumission
washington, D.C. 20555

Docketing and Service Section
Office of the Secrstary

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dated: ’/ﬂf‘/@

Dr. Walter F, Wegst

Office of Research and Occupational Safety

University of Califormia, los Angeles
405 Hilgard Avenue
Los Angeles, CA 50024

Mr, James W, Hobson

Vice Chancellor

University of Califormia, los Angeles
405 Hilgard Avenue

los Angeles, CA 90024

Mr., Neil Ostrander

Nuclear Energy lab, Boelter Hall
University of California, los Angeles
Los Angeles, CA 90024

Ms., Majorie J. Woolman
Secretary of the Regents
689 University Hall
Berkeley, CA 94720

Ms, Christine Helwick, Zsq.
590 University Hall
Berkeley, CA S4720

Mr. Roger Holt, Esq.
Deputy City Attomrmey

200 N, Main Street

City Hall East

los Angeles, CA 90012




