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DECLARATICN OF DR, IRVING LYCN

I, Irving Lyon, do declare as follows:

1. I am a research biochemist and consultant in environmental health,
with special experience in matters involving radiatior from the nuclear
fuel cycle and potential impacts upon human health. A statement of

professional qualifications is attached.

2., 1 am a member of the Southern Califeornia Federation of 3cientists,

and serve on 1ts Executive Eoard,

3. During 197¢ I served as a consultant to the Committee to Eridge the Gap
{n an assessment of potential impacts of Argon-41 emissions from the UCLA
reactor., 1 actively participated in the study, the results of which are
reported in the CBG publication “The UCLA Nuclear Reactor: Is It Safe?"
(Cctober 3, 1970) and attest that, to the best of my krowledge and bellef,
the matters contained in that report are true and correct,

L, As indicated in that report, a review of the record regarding the Argon=41
emissiins revealed that calitration errors, as well as failure to calitrate
monitors at the required intervals, contrituted toc an underestimation of

actual emissions by a factor of several hundred, This error apparently had
axtsted without detection during the entire ~rior history of the reactor,

some fifteen years, Wwhen corrected, the actual concentrations were found

to be vastly in excess of the Faximum Fermitted Concentratlions, as found in

10 CFR 20 Aprendix 3, and UCLA was found to be irn violation of both its license

conditions and the regulations, Certaln other violations were also clted,

trneluding loss of the mainterance log with the record for all prior malintenance,

as well as calitration methods; fallure to dilute the effluent



-

with 14,000 CFM of air, as required; exhaust stack height too short, putting
1t below both the level required ty the license and below the level of the
surrounding buildings; removal of an accelerator nozzle, further lowering
the effective stack height; and so on. The failure to calibrate at the
required intervals was also clited.

5, All of these violations were very significant from a public health and
safety standpoint., They caused or contrlbuted to the basic radlation protection
regulations being violated for a period of fifteen years.

6. The response by UCLA to these cited violations was not corrective

of the deficliencies. The NRC called an Enforcement Conference because

of the asserted "unacceptable response” (unacceptable because UCLA said it
would take much of a year before it could fix some of the problems, and
the tasic violation of MPC would not be resolved).

7. The final action taken amounted to a sclution on paper without any

change in the actual problem. UCLA proposed not to alter the stack height

to t*e required level, but to alter the required level to the existing stack
height; not to put the accelerator nozzle back on, btut remove the requirement
for the accelerator nozzle; and so on. lNost worrisome from a public safety
standpoint, rather than reduce the emissions concentrations, which is readily
achlevable (Argon-41 raving a short half-life, 1.2 hours, decay tanks can be
very effective; raised stack helght can increase dispersion; moving the

Math 3d ences air inlet, which results in potential for significant exposures
to significant numbers of people within, could mitigate thelr expcsures),
UCLA proposed to simply divide, on raper, the actual emissions concentration
by a factor of 460, The response was most inappropriate, and did nothing

to resolve the putlic health and safety problem,

€, Thus, the conditions first discovered in 1975 remain unchanged today.
9 In order to demonstrate that the reduction factor was appropriate, UCILA
was required to undertake a TIL study. My review of that study indicates
it does the opposite of demonstrate that the exception to the normal MFC

restrictions was appropriate. The TLD results, even with the poor controls
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(ehoosing background as the reading in Sunnyvale, hundreds of miles away
and significantly higher than the TLD placed on Pauley Pavilion, at UCLa,
a far more sensible control), indicate unacceptable doses in puolic areas,

far in excess of any reasonable interpretation of ALAXA.

1.. The seconé effort to justify the pretense that the actual concentration
was . /460th of that measured was the so-called "Rubin thesis", a4 studemnt
pro jec: by one of the UCLA students associated with the reactor,

11. The stated purpose was to demonstrate that the reduction factor
applied to the Argon emissions, particularly the component involving dispersion,

was appropriately conservative, i.,e. that concentrations higher than

those estimated tuy use of the official NAC dispersion model could not
reasonably be expected to be exceeded in unrestricted areas. (I understand

that UCLA now attempts, as does the NxC Staff, to use the Rubin student

pro ject to support throwing out the conservative, official dispersion methodology
employed in getting the orizinal exception, using instead the Rubin results.

This is = misuse of the Rubin thesis, which attempted to demonstrate that

the NRC model was aporopriately conservative, not to substitute his

sketchy supposedly confirmatory data for the official model it was

suprosed to be confirming, Furthermore, it totally misunderstands the

purpose of conservative safety analysis.)

12. The Rubin study is filled with flaws. This is to be expected, as
it represents merely a student project, not a professional engineering or
scientific controlled research study. The thesis cannot be relied upon
to give accurate figures for maximum Argon-+l concentrations at various
distances ‘rom the reactor stack, At best it can be used to give a
first impression identification of which locations might De expected o
produce the greatest risks to the public, but even that is uncertain,

as the radiation exposure from the Argon is not a direct function of the
immediate concentration, btut of the gzeometrical configuration, since

the Argon produces both long=-travelling camma and the shorter-travelling
beta radiation. (For example, if Rubin estimated concentrations of x

at waist level on the !lath Sciences roof, concentrations many, many times
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higher could readily occur just a few feet above the point where Rubin
took his samples, 3ince gamra travels hundreds of feet in alr, the
concentration of gamma-emitting material immediately around an individual
{s not necessarily indicative of the actual dose received--it could be
far higher than that estimated on the assumption of uniform concentration.

at the measured levels,)

13, The Rubin project did not have, by its own admission, the funds
necessary ‘o actually monitor for Argon concentrations. 30 it used a
different substance altogether, SFs. as a tracer, hoping that the two would
behave identically, This was not demonstrated,

14, More importantly, Rubin did not have funds for continuous a’r-sarpling
devices, i.e.,, devices which continuously drew in samples of air over a

period of time.to integrate the data., Instead, he had some friends stand

at different locations and once every half hour pull air into an ordinary
syringe. They did this six times at just a few locatiocns. Those six samples,
as can be expected, produced extremely wide varilations in readings, over
several orders of magnitude, (e.Z., 14-1417; a range of 7-1277 was found

a mile away,) Thus, it would be quite incorrect to say that the Rubln

thesis indicated a dispersion factor in a very narrow range., Quite the
contrary. The data indicated ranges of several orders of magnitude.

15, Yet, despite these very wide variations, no error tars whatsoever

are placed on the data, and Rubin committed the massive statistlcal error

of taking the mean of the six readings. The six readings each, if relevant

at all, represented the concentration at one of thousands of possible locations
during a period of a few seconds out of an entire year. Yet these samples
representing a few seconds were taken to be statistically significant, without
error tars and with wide variation between them, and supposedly representative
of conditions for an entire year. In other words, samples of a few seconds

are assumed representative of a period of 32 millicn seconds (a year's worth).
The variation between the samples demonstrates conclusively one could not

use the mean for the six samples as statistically significant for a year,
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Tirferent locations, different atmospheric conditions, different momentary
wind gusts all could produce very suvstantially higher concentrations.
Rubin's student project was just that, It cannoct be used to provide
assurance regarding something as potentially significant to public

health and safety as radioactive emlssions.

16, Yet, even if one were to ignore all the flaws and accept Rubin's

data as accurate--which, as indicated, I do not--the results are nonetheless
very trouoling, from an environmental and public health standpoint, Readings
representing a very substantial fraction of the MPC, and thus, many times ALARA,
are found in public places. Tne greatest potential exposure--many times

what is reasonable under ALARA=- is found within the Math Sciences -uilding,
because of the imprudent placement of the reactor stack directly upwind of

the main air inlet for the building.

17. Thus, even were cne to accept the valicity of the Rubin student pro ject
measurements, it would indicate that the reactor was exposing large

numbers of people (hundreds or thousands) to concentrations of raaio-

active Argon, a strong beta-gamma emitter, far in excess of amounts that
could be ronsidered ALARA., ALARA is generally taken to mean a Vvery

small fraction of backzround (on the order of 5%). The Rubin results,

if accepted, would mean doses substantially larger, A research reactor,
with a relatively small fission product inventory, fractional operation
during the year, and placement on a college campus with a young, more
radiosensitive popula-ion, including pregnant women, should certainly

keep exposures to far less than, say, 5 mrem/yr. Far larger reactors can
accomplish that, It is reasonably achievacle for the far smaller UCLA reactor.

18. But the monitoring done to date at the facility is so poor, so

cadly controlled, and so contradictory, that one cannot know that the
exposures are not far higher than the rubin thesis would suggest, The TLD
date suggest far higher doses. (The argument, ircidentally, about the
TLDUs picking up radiation from the concrete is spurious; the lead brick
readings indicate, if anything, that the concrete is less radioactive

than normal terrestrial ocackground., That TLDs go down when placed on oriek
is obvious; of course they do, since half of backgreund is terrestrial and comes
from below the TLD, Lead must tlock it out, But if leac only olecks out 20-30

mr/yr of reading, it is clear the concrete is not the source of the above=
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tackgmund reading, because the dose would have to plummet 40-50 for btackground
plus the amount above background the TLD had previously reads The TLD in

the crack-in-the-concrete "trick” deserves almost no comment; of coursc
putting a TLD in direct contact on several sides with concrete containing
thorium, atc., will cause the TLD reading to be above background., Zut that
says nothing about whether there is Argon-41 in significant concentrations

on the roof of a building elsewhere on campus. Such games, instead of
controlled, scientific measurements of the actual dose from the Argon=41,
raise substantial questions about the seriousness of those entrusted with
radlation protectior at the UCLA reactor).

19, T understand that a portable survey instrument was used to attempt tou
measure, on a single cay and at a single, unidentified location orn the

roof, the Argon contribution. While such attempts are to be encouraged,

1f there were a several order of magnitude difference in the result between

the TLDs and the single reading at a single location on a single day, I

would pick the TLDs, A fundamental principle of radiation counting statistics
13 that protability of error goes down as the number of samples and the counting
time goes up, Thus, a score of TLD pairs, placed at a score or so of locations,
changed quarterly for several years, all of which produce dose readings

in the same range, would bte far more reliable than a single shot reading

with a portable survey instrument,

20, The most significant facts, in my opinion, are these: the concentration
of Argon-41 at the only place it has been measured, where 1t enters the
environment, 1s several nundred times MFC, the Maximum Pemitted Concentration.
Even when averaged over a year, taking into account down time for the reactor,
it is still several dozen times MPC. The area in which 1t is emitted has

no physical restrictions and is publicly accessible. The TLD readings indicate
unacceptable doses. Argon-41 is readily controllatle, through decay tanks

and the like, Incremsed dispersion is readily achievable with simply oteying
the tasic premise of effluent emission that exhaust stacks be substantially
above the nearby bulldings. Exposure reduction to those in the Math Scliences
Building is readily achievable by moving the air inlet for the btullding out

of the reacter exhaust plume, The monitoring done at ‘he facility has bteen
totzlly inadequate to demonstrate safety; the measures necessary to protect

the putlic and reduce exposure to as low as reasonatly achievatle have not

been %3' ».13 the preblems discovered years ago have not been correcteds public

healt: and safety is at risk so long as these conditions continue,



I declare under penalty of perjury that the foregolng is true and correct
to the best o: my knowledge and bellef,

(7:,5 | ;JN
g Lyon,/F ,/r

T
Cxecuted at Los Angeles, California, this f} — day of January, 1983




Statement of Professional Qualifications

DR. IRVING LYCN

My name is Irving Lyon. I am a research tiochemist and consultant
in environmental health, with special experience in matters involving
radiation from the nuclear fuel cycle and its effects on human health.

I am also a member of the 3outhern California Federation of Sclientists.
In 1979 I served as a consultant to the Committee to Bridge the Gap and
alded in the prepared of the report, "The UCLA Reactor: Is it Safe?"
issued by CBG that year.

I received my A.B. degree in 1542 in Zoology and my M.A. in 1949
in FPhysiology from the University of California at Los Angeles. I received
my Ph,D. in 1652 in Physiology from the University of California at Berkeley.

From 1952-54 I was a Rockefeller roundation Fellow in the Medical
Sciences at the Harvard School of Public Health., From 1954=58 I was a
Research Blochemist, Fhysiology and Biochemistry of Skin, the Tonl Co.,
Medical Dept.. ChicaSO. Illinois.

From 1558-62 I held a Dual Appointment as Assistant Professor
in the Department of Blological Chemistry of the University of Illinois
College of Medicire, and as a Research Biochemist, Physiology and Blochemistry
of Bone, in the Dept. of Crthopaedic Surgery, Presbyterian-St. Luke's Hospital,
Chicago, Illinois.

From 1962-67 I was Assistant Professor and then Associate Professor,
Dept. of Bilochemistry, the Chicago Medical School, Chicago, Illinois.

From 1967-72 1 was Professor of Blology, Science Faculty,
Bennington College, Bennington, Vermont,

From 1972-74 I was 3enior Visitor, Institute of Blological Chemistry,
University of Copenhagen, Copenhagen, Denmark,

In 1975 1 was 3Special Consultant to the California State Energy
Commission, primarily dealing with environmental impact assessment of
nuclear facilities and proposed facilities,

From 1975 to the present, I have been a Consultant on Environmental
Health, with a specilal focus on environmental effects of nuclear fuel cycle
components., I was principal researcher for two years for a study on
radioactivity in California milk. For the last three years I have been
engaged in blomedical research the the Veterans Ad ninistration.

In 1980 and again in 1981 I was a Visiting Lecturer at UCILA,
teaching environmental effects of radiation from the nuclear fuel cycle.

I have mare than 35 publications in blochemistry and biophysics
in professinnal journals, and have written numerous reports for the State
Energy Commission and others regarding draft environmental impact reports
concerning nuclear power projects or other projects involving potential
environmental impacts from radiocactive materials,
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Summagx

The following report represents the product of a four-month investigation into
the safety of the UCLA nuclear reactor. FEased extensively on documents obtained from
the Nuclear Repulatory Commission and the reactor staff's own written reports, the
Bridge the Gap study concludes that a history of noncompliance with regulations by
the UCLA Nuclear Energy Laboratory (UCLA-NEL) -- and subsequent refusal by the NRC to
enforce those repulafions,-- has pérmitted continued emissions of radiocactive Argon
pas into populated éreas cf campus in a manner that could readily nose a serious risk
to the public. The study further urges a shutdown of the reactor until its safety can
be conclusively demonstrated.

NRC inspection repurts of the UCLA reactor for the last few years reveal the

following:

##% Radioactive emissions from the UCLA reactor were vastly underestimated
f-r ycars.

#* That actual emissions of radiocactive Argon-41 at the reactor stack--the
only place Argon has been directly measured--were fifty times the maximum
concentratxnn normally rermitted by the NRC, even when the time the reactor
an 't running is averared in.

#% That among the reasons UCLA did not know they were exceeding the Maximum
Permissible Concentration of radiocactive Argon was th--t they had not
been calibrating the Argor menitor at the required interval and had lost
the calibration method for that monitor along with the entire reactor main-
tenance lop for all years pricr to 1974.




#% That the construction »of +he Math Sciences building, downwind from and
taller than the reactc. - ek, could, in the words of an NRC inspector,
"result in nersonnel Leir axposed to various concentrations of the gaseous
effluent plume.' This was because "at one location readily accessible on
the ruof, it is possible to stand about 25 feet from the ventilation stack
and look down upon the stack. Located on other portions of the roof are
astronomical observatories, a meteorological laberatory, a seminar room and
the upper portions of the math-science library."

## That the reactor stack was 17 feet shorter than required and that an

"accelerator nozzle" specified in the Techrical Specifications had been
~removed from the stack, further reducing its effective height.

A 1976 study undertaken by UCLA graduate student Mark Phillip Rubin in support
of an amendment to the reactor's operating license (an amendment which the NRC-granted
permitting UCLA to continue releasing Argon concentrations at the stack in excess of
the maximum normally permitted by the Code of Federal Regulations) states:
Southwesteprly winds blow the plume from the exhéusi stack dlrectly toward
a ledpe 30 feet away, which overiooks the stack, and then aecross the Math
Science Complex roof. This roof contains many astronomy installations and
is accessible to the peneral public. . . . From a radiologieal safety
standpoint, it is unfortunate that the prevailing wind conditions are
those that would cause the highest radiation exposures to the publie.

pain concludes: 2 -

The highest exposures to the public were discovereq to be within the Math
Science building. This occurs because a main ventilator intake for the
building was found to be directly in the path of the reactor's exhaust
plume.

Nonetheless, the NRC Aid not even consider the inside of the Math Scienpg
building in pranting UCLA an exemption from normal restrictions on Argon-41 peleases.
In part, this was because they had never seen Pubin's thesis. hen informed of the
ventilation duct/Math Science problem and the Rubin study, the NRC radiation inspector
for UCLA, R.D. Thomas, admitte” he knew of neither. He also exnressed surprise to
learn that the roof area was not restricted to the nublic (there are 7 open doors and
two elevators opening ~n the reactor complex roof.)

This study demonstrates that nearly every time the NRC expressc concern about
a repulation violation or non-compliance with the reactor's Technical Specifications,

the NPC chanred the regulation or tech spec rather than require enforcement. In



short, the NRC's Inspection and Enforcement Division has neither adequately inspected
nor enforced. The conditions uncovered by the MRC in 1974 and 1975 remain essentially
unchanged today--there is stillzsojtimes the-pormally nermitted contration of Argon
coming out of the reactor stack, tﬁé-rea;;;r stack is still below the level of sur-
rounding buildings, the accelerator nozzle ﬁas once again been removed, and the roof
remains widely used and openly accessihl? xd the public. And further, the reactor

continuss to spew radioactive Argon into a main ventilator duct for the Math Science

building.



"Im 1074 the omusl faeility r view by the Muclear Requlatoryucmaion (NRC)

shawed that previoue estimates of the mmounts of activated ixr-on'gas (/rgon 41) being
e loased to the emvironrent had been severely underestimated.

lConoermed with possible radiological exposures to the gemeral populace in ex-
cces of that allowed in the Code of Foderal Regulations (10-CFR-20), the Muclear
Bequlatory Commiseion restricted the operating time on the UCLA reactor and ordered c
review by the Muclear Energy Laboratory (NEL)staff as to what steps must be taken to
aesure that the UCLA reactor was in compliance with federcl requlations.

“. . . The problem confronted by the NEL staff was to ensurc to the satisfaction
of the Nuclear Regulatory Commission that at no location beyond the eontrolled release
point of the reactor stack, did /rgon 41 concentrations exceed 4 = 10-8 yci/ml, the
1imit set forth in 10~CFR-20.

v, . . Southwesterly winds blow the plume from the erhaust stack directly towards
a ledge 30 feet away, which overlooks the stack, and then acrose the Math Seience
complex roof. This roof comtains many astronomy inetallations and is accessible to
the general public. This is the area which vas identified as the location of poten~
tially highest exposure. Additionally a southwestarly wind would blow the erhaust
plume directly towards a major air emditioning inlet plenum for the building. This
had been identified as another potential danger area. From a radiological eafety
standpoint, it is wunfortunate that the preveiling wind conditions are those that
would cause the highest radistion exposvres to the publie.

", . . The highest exposures to the public were diseovered to be within the
Vath Seience building. Thie occurs because a main ventilator intcke for the building
was found to be directly in the path of the reactor's exhaust plume.”

from "Atmospheric Dispersion of Argon 41 from
the UCLA Nuclear Reactor", a 1976 Masters
Thesis by Mark Phillip Rubin, based on work
"undertaken in support of an Amendment to
the operating license for the UCLA nuclear
preactor” that, when pgranted, exempted UCLA
from the requirement to keep Argon emissions
from the reactor stack to the Maximum Per-
missible Concentration defined in the Code
of Federal Repulations.
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The research upon walch the following report is tased was conducted
by the Campus Committee to sridge the Gap, 2 non-profit educational
organization tased near UCLA,

Some polls have recently indicated that many people who support nuclear
power at the same time don't want a nuclear facility in their neighborhood.
Bridge the Gap's research, of which this report is but a first part, indicate-
that nuclear power is in our tackyards, and that many of these little-known
facilities have had a history of accidents, releases of radioactivity, and
violations of safety regulations that would worry many cf the staunchest
defenders of nuclear development,

Dr. Irving Lyon, a consultant to our project and an expert an the effects
of radlation, has often said that the.medical principle of informed consent
nust be applied equally to the question of nuclear development. Feople
have a right to not be exposed to radiation without thelr knowledge or consent.
But, as we have documented in the report that follows, a significant risk
to the public may well have existed at UCLA for years, without students
and faculty being elther informed or their consent given. The blg question
one gets from reading the hundreds of pages of NRC and other documents upon
which this study 1s based is: Who is minding the store” Neither UCIA nor
the Nuclear Regulatory Commission seem to have been overly concermed with
safety regulations. Vhen a regulation is violated, the response has been
to amend rather than enforce the regulation, exempt from enforcement rather
than protect.

Ye hope that our report, the first in a serles on local potentially
hazardous nuclear sites in Southern California, will be a smrll contribution
to exposing a serious problem in a way which permits an informed public to
choose whether to grant their comecnt to perswal esposnve Lo mdiation

trom micleay facilities.
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ARGON-u41 FMISSIONS FROM THE UCLA REACTOR

Construction of the !ICLA Nuclear Energy Laboratory (UCLA-NEL) beran in 1959, and
operation bepgan in 1960. Durinp the early 1960's, concern was expressed in a series
of correspondence between the Atomic Enerpgy Commission and the UCLA MNuclear Enersy
Laboratory over methods of measuring Argon-u4l emiscions from the reactor.® This con-
cern was increased over the vears when it was Aiscovered that a new building, Math
‘ciences, had been placed downwind of the reactor stack and that Argon emissions 'had
heen scverely underestimated.” (A-1)

October 1974

On October 15, 1974, the Atomic Energy Commission notified UCLA that during an
insg - on September 30 - October 2, 1974, "It was found that certain of your ac-
tivr. a appeared to be in violatiom of "EC reaquiremente.” (D-1) The AEC demanded in
writing within 20 days a statement outliring the corrective steps to be taken. They
2150 expressed conecern about "wour mmagement comtrol sustem that vesulted in these
violationa," (D-2) The violations were identified as:

1. Seetion VIIT K.3 of tho technical epecifications require that a record
he maintained of the prineipal maintenance activities and the reaaons
tterefor. Contvary to thie requirement, the record of maintemance ac-
tivitiee prior to May 1974 was missing.

2. Jeetion I B.3 of the technical speeifications requires that air dram
from the reacter voom be cxhausted to the atmosphere through an accelera-
tion nozale at 125 feet above around level. Contrary to this requirement,
no acecleration nozale cristed at the end of the stack. (D-3)

is the inspection report #50-142/7u-01 stated about the loss of the maintenance
lop:  The losa of this log vas of particular conccrn since records such as instrument
walibpatione were not othemrise availoble, and two key laboratory persomnel vith
'mewledge of previous maintenance had left UCLA employ."” (D-4) It should be noted

that "at the time of the inspcotiomn, the reactor was arut dom for the repair of a

vater leak."” (D-4)

“Source: NRC Bibliography for UCLA-NEL Docket
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Llsewhere in the same report, the inspector stated in reference to the accelera-
tion nozzle, "The liscnmsre Mad ro ex; lavatiom “or the absence of this deviee.” (D-2)
He added that the stack was at least R feet shorter than required by the Technical
‘pecifications.

At the same time that the NRC Tnspection and Enforcement Office nctified UCLA of
the vinlations found in the last inspection, it sent a copy of that inspection report
to NREC headquarters with a cover letter which stated:

The iteme of woncompliance appear to be oversights whick indicate a necd
for more disciplined mamagement. Thia conclusion ie reinforeed by rrevious
experience with this licemsee. Consequently, we intend to broadem the in-
(agfﬁgim effort at this facility until improved performamce is evident.”
MEC pariation £ elalist J.o. fedipd infepe O Rpites the Gam that he thoucht this
“hpeatop effort’ amounte’ to cne radiation inspection a year, where previously they
had been less frequent. He further said that he believed this policy to be still in
effect.®
Novemher 1974

In a response date! November 4, 1974, UCLA's Environmental Health and Safety
Officer, Harold V. Brown, wrote, referring to the lost maintenance log: "I't appears
that it will never reappear.” Frown also stated that an acceleration nozzle had been
~ut on the reactor stack in response to the notice of violation (It has since been
remove’ apain--see photos in appendix.) There was no specific response regarding the
question of stack height. (E-%&)

January 1975

The firet radiation safety inspection in the broadened program took place on
January 23-24, 1975, by F.A. Wenslawski, an NRC Radiaticn Specialist. During this
inspection, Wenslawski determined that:

1. The radiation monitors had not been calibrated as often as required.

2. Ventilation exhaust air from the peactor room was not being diluted to

&

14,000 cubic feet per minute and was not being released at 125 feet above
ground level as required.

% [p-person interview with J.0. Bair? at the Bridge the Gap office on Sept. 27, 1979.



. That although the corrective actions described in UCLA's November &,
1976, letter had indeed been imrlemented, the ventilation exhaust system
required additional modifications to meet the requirements of the Technical
Specifications.

. The metho? nf padicactive particulate sample collection in the ventila-
tion exhaust duct did not appear to assure the collection of a representa-
tive sample.

5 5. In what were described as 'nthor rimifieeont findings,” the inspector
reported that "the lisensce has tentatively found an erron which wou’d
nesult in previousl reconded and neported discharon concentrations and
quantitics beina Low by an approximate factor of ten.” [emphasis added.)

6. In an additional "~irmiffeamt findin~,” the inspector stated in reference
to the Math Secience bullding, that "extemsive consfauction of ne Aacdlitics
around the reacton has nesulted in a condition which could conceivahfir have
personnel immersed in the discharge pfume from the ventifation exhaust
Atack."
(source: Imspection report 50-142/75-01)
Later on in the same inspection report, when the NEL representative was reminded
#h 4t the dilution flow rate through the reactor stack was below the required level,
and that the pelease height was only 108 feet rather than the 125 feet required,
the "lisensce represemtative otated that to date mo corrective action had been taken
md that funding the modifieation is a problem. The licensee vas unable to specifly
when the vemtilation syetem would be modified to meet the technical apeci fications.”

(G-3) As the NRC Padiation Specialist later stated, "There erists a potential for

peraormal exposure to the gaseous effluent plume from the ventilation exhaust." (H-1)
He described this potential for exposure as roalistie.”

In a key passage of the January 1975 Inspection Rerort, MRC Radiation Specialist
Wenslawski wrote:

Mile tcuwing the moof of Boclter Hall-lath Seiemce building complez, in which

the peactor is located, the imspestor moted that the discharge of the vemtilation
stack cxtends about 15 feet above the eighth floor roof. Other portioms of the
huildine complex extend to a partial nintk and tenth floor. ’* one Pocation
nadit seecctdhi s en the meod, £ 40 porsdhle to ctan ! aheyt 25 Loot Krom the
ventifation stack and Pook dovn upon the stack. located on othen pontions of

the noof are astroncmical observatonics, a meteonoloaical Laboratory, a seminan
wom and the upper portions of the math-science Libnawy. 'ith the exception of
the libparmy, access to these facilities is via the roof top. (G-u) (emphasis added)

It is interesting to note that despite Wenslawski's report about ready public access

ro the rocf, the NRC assigned a 10% occupancy factor to it, arpaing that 90% of the

working day no one is up there. YNRC Inspector J.B. Baird later admitted that only
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transit time was considered in making that estimate, not any time spent in the seminar
s“om or laboratories or time spant cating lunch on the roof.
Wenslawski continued:
The inspector discussed with the licensee the possibility that the aanf'iguration
of these facilitiee with peepect to the ventilation stack could reswft in per-
sonnek beina exposed to various concentrations of the aascous efifuent plume.
The Licensee anneed that exposures mene conceivabie omd stated that they had omce
considered making portioms of the roof a restricted area but rejected the conmcept
because it was too impractical. The licensce recoandized that increasina the
hedght of the stack to the nequined elevation, 17 feet hiahen, and increasina
the gLownate will Likefu alfeviate the condition, but not necuaalu,lu eliminate
it. (C-u,5) (emphasis added)
And yet, the stack height remains today unchanred, and the flowrate is at correct
levels only by virtue of having once again removed the accelerator nozzle from the top
f the stack. This, despite the admission that public exposures to the radicactive
vlume were conceivable on a readily accessible roof near the stack. The passage

went on:

Hooheit, it was the licensce's belief that™ due to rapid atmospheric dispersion

and limited occupancy times an exposure in excese of 10 CFR 20 limits could not

sacur,  Othen than avtaxwofy insensitive nadiation sunveys (Paragraph 5.d), the

{eensee could not quantitatively demonstrate the actua? radiofeoaical e MectA

(¢-5) (emphasis added)
Uarapraph 5.d. referred to above stated, "Other than a few contamination surveys out-
oide the restricted arca of the facility... the licemsec essentially conducte no rou-
tine envirommental eurveillanece.' Later, Wenslawski reports that UCLA considers one
of their main sampling techniques "to be somewhat erude and results are only intended
to give a 'ballpark' estimate.” Aud in Paragraph 3.c. of the same report, Wenslawski
juestioned the representativeness of the sampling technique used by the reactor staff
in monitoring for particulate contamination. Upon asking the reactor staff if they had
used a partienlar Guide (ANSI N12.1-1269) in desipgning their monitoring system,

The licenace etated that he was wunasare of the P13.1 standard and after a descrip-

tiom of ite content by the ingpector, the licensee agreed to evaluate the parti-

wlate sampling ayatem in light of the "NSI standand. (G-7)

Actual Argon Emissions

The problem of ready public access to areas near the reactor stack was compounded

by the discovery that "previous estimates of the amounts of activated argen aas [Araon



41) bedng neleascd Lo the enviteio* had bean sevomeln ynderestamated,” Thic severe
underestimation arparently had pone undetected for years. Several factors were in-
volvaed in the error coming to light: 1) the loss of the maintenarce log for years
prior to 1974, 7) the failure of the reactor staff to calibrate the Argon monitor at
required intervals (As Wenslawski wrote: "The [new maintemance log showe no record of
thiz menitor beinn ealibrated.” (G-6)), and 3) the inaccuracy of the Argon monitor
itself (it was eventually replaced.)
.« problem of calibration was severely rcomplicated by the loss of the maintenance
lop. As Wenslawski wrote in this key inspection report:
Ihen questioned about the validity of the calibration curye and the deteector
response to /r-d1 versus (-14, the licensee stated that the calibration curve was
experimentally gemerated years ago and that documentation no Ponger exists which
shows how the curve was developed on what earror (t may have. The licensee stated
that a recent caleulation performed to compare the expected respomse of /r-41 to
that of (=14 indicates that the existina calibration curve <5 4in erron by a facton
of ten. The licensee representative further ectated that he is eonvineed these
caleulations are correct.” (6-6,7) (emphasis added)
In the end, it was determined that while the calibration curve may have been off by a
factor of ten, reported emissions had been off by a factor of about three hundred.
For example, in 1971 the reactor reported fArgon-il releases of 0.3 Curies®: after
Aetection of the monitoring error, the most recent report was 58 Curies for 1972, a
year in which the reactor ran only about 2/3 as often. (Source: UCLA-NFL annual reports
for 1971 and 1978). In UCLA's response to the NRC Notice of Violation following Wen-
slawski's inspection, the reactor Director, Thomas lHicks, said about the calibration
method for the Argon monitor:
The history of the ereation of the criginal scale factor has been fost, but
arguments have been fomvarded to the cffeet that the original scale factor
inoluded ammual ovcraging @wd/op plume ¥ gsipation faetors. (J-$) [emphasis added)
During Wenslawski's January 1975 inspection he discussed with the reactor staff

the interpretation of twe parts of their Technical Specifications that seemed to him

contradictory with respect to allewing averaging of radicactive discharges. His in-

* A Curie is a unit of radicactivity (2.7 x 1010 gisinterrations per second): it is
the am~unt ¢ »- 1 setiofte sgspciated with one pram of pure radium or its equivalent.
One Curie is a sizeable amount of ralticactivity. in laboratories, one handles even
1/1000th of a Curie with great care (e.g., in a lead box at some distance).
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terpretation of Section VIIL.M.1.,I. w.© 1hat £t « s
implice that averaging o o wcviurge eoncentrations ie nol authorized. The licen-
see stated that they have aliwme noraidered avepacing to ba authorized and
stated that the nowri=) Awii pewm “ivgtans e-meantartlen . o . 48 vkl above
the comcentration Limit of ‘premdixz B, Table II, 10CFR20 [the applicable section

of the Code of Federal Repulations) and thew would he unahfe to operate if they
didn't averaae concentrations over a year. (G-9) (emphasis added)

However, the inspector called his superiors and was told to pernit averaging.(F-2)

The NRC inspector enied his January 1975 report with a section on what the NEL
staff was and wasn't doing to meet the requirements written into their Technical
Specifications that emistions of radicactivity be kept As Low As Practical (ALAP
standards , now called ALARA standards for As Low As Peasonably Achievable). ALAF
limits are generally 1/100th as high as the Maximum Permissible Concentration limits
that had been concerning the NRC about the UCLA reactor. It is quite apparent that
if there were enough concern to worry the NRC that the reactor was exceeding the MPC
standapds, it was almost certain that the ALARA standards, written into the NEL's
Technical Specifications and one hundred times more stprinpent, were being violated.
Although apparently not required to have ALARA standards written into their Technical
Specifications, UCLA chose to, and it is our contention that they are thus bound by
the ALARA standards in Nuclear Repulatory Guide 1.109 -- the only numerical ALARA
standapds. There is little doubt they are violating these standards. It is intercoe

tne to note further that huge nuclear power plants producing commercial electiicity

are required to show that they wili he able to meet ALARA standards before they will

even be granted 3 license. The !ICLA reactor, far smaller, is aprarently unahle to

meet the standards set for larpe commercial reactors!
Wenslawski wrote at the conclusion of his report, in a section marked ALAP:

™he liconsce wasz questioned »ith respect to action takem to meet Seetion V.D.
af the Technical Speeificat’oms that vrelease of nqﬂfnuc&ivitg from the reactor
facilitu shall be kept to as fon a Level as yaactical. The licenace stated that
1f were primarily aimed at minimizing the possibility of

efforts in thia beha
woalwice the weleare of Anpn from the

gemerating Mo and attery Lintg 10 P
weacetor, (0 11) (emphasds added)
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ruavy snd Mapch, 1975

On February 21, 1975, the luclear Rerulatory Commissiocn sent to UCLA a Notice of
Violation covering the concerns discovered by Wenslawski's inspection., (F-2) In a
response from Lab Director Thomas Hicks, Hicks wrote that the NFL was requesting "a
eorr lete improvement project from campus sou{ses" to triple the horsepower of one of
the exhaust fans, add the necessary footase to the exhaust stack, and pravide bracing
for the stack. (1-2)

Pespite UCLA's estimate tlat these improvements could be completed in six to nine
months, the stack remains the same height and, indeed, the accelerator nozzle has once
apain been removed, reducing further the effective stack height. UCLA included in |
their response to the Notice of Violation a computer model by Applied Nucleonics en
+itlea "Atmospheric Dispersion Analysis of Arpon 41 Discharpges [vom Lhe 1CLA Nuclear
teactor, (B) dated February 1975 (within weeks of Wenslawski's inspection). The
report ceneluded that a modified stack would increase dispersion by more than four-fold
(1-£), but the s+ack appears not to have been modified despite these conclusions and

site the pledge by Lab Director Hicks to the NRC in March of 1975 to modifv the
stack by, among other things, increasing its height. (I-2)
‘pril 1975

UCLA's proposal to take six to nine months to increase the stack heipght and flow
rate within the stack was deemed by the NRC to be an "wnacceptable respomse” and an
anforcement hearing was convened in Walnut Creek (NRC regional headquarters) on April
11, 1975 with representatives of the UCLA-NEL present. UCLA's response to the NRC
Notice of Violation . . .

wan aomsidered unacoeptable for twe reasons: 1) the extended time period prvponnd
to upamde the ventilation exhaust system 1vithin Technieal Specifiocatioma, and
9) the pevised calibration figure on the gascous cffluent monitor had revealed

sihat opmal avorage digohamge eoncentrations were above limite peymitted by the
Teclmnical Specifications cospentially 10 CFR 20 limite)." (K-1)

T™e NRC took the shiort-term action action at the enforcement conference of re-

stred oting the oveprating rours of the UCLA reactor (to reduce Aryon emissions by re-
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ducing the time the peictor ran). © 4 letter dated April 1#, 1975, the NPC's Engelken
wrote the UCLA Environmental Health and Safety Officer, Harold V. Erown, confirming
the lenpg-term action to be taken by UCLA:

You will seek amendment to your Teehnieal frecifiecations in the two areas in=
volving noneomplianee, ivis effort should proceed ov a priority baeis.

Essentially, the NRC permitted UCLA to alter the rules to fit their operating
bahavior rather than alter their operations to fit the rules. As the NRC put it:

Ae a permanent solutiom, the licensee would pursue with FRC Licensing a reviscd

Teohnical Speeifis tiom that would account for the higher level of radicactive

gaseous discharpes. Inherent in this actionm would he the need to resolve the

diserepancy between the ventilation exhaust system design capabilities and

Tacknical Specifiecation requirements. (K-1)

UCLA, in a letter dated April 15, 1975, agreed to keep the annual average Arpon-

4] releases from exceeding the Maximum Permissible Concentration of 4 x 1078 uCi /ml

in the short-run, and in the long-run to seek an amerdment the primary purpose of

which "shall be to establish nelease Limits in excess of 17 CFR 20 Appendix 7, Tahfe
I1. e amendment will be sought under the provieicas of 10 CFR 20.106b." (J-2)
(emplhiasas added)

This amendment to UCLA reactor's operating license (Amendment 10) was indeed re-
quested under the prdavisions of the Code of Federal Regulations cited above. It per-
mits a facility to be exempted from Maximum Permissible Concentration requirements at
the release point (the stack) only if:

(1) The applicomt has made a rcasonable effort to minimize the radioactivity
eontained in effluents to wrrcstricted arcas; and

(2) That it i not likely that radisactive material discharged in the effluent
would result in the exposure of an individual to comcentmations of radicactive
material in air or water execeding the limits in ‘ppendix "B", Table IT of
this part.
A review of the relevant UCLA and NRC documents suppests that UCLA made the bare
minimum efforts to reduce the Argon emissions as required in point (1) above and made

only Fallpark estimites that ave questionable at best in order to show compliance with

item (2) of the federal vepulation., The prime attempt by the NEL staff to reduce
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the radicactivity in the effluent release was, by their own admissien, "over-ambitious
md wnder-ingtrunented.” (T-35) 1It, not surprisinely, failed.

Pommersial power plants use deray tanks to reduce their radicactivity emissions
of shopt-lived radionuclides like Argon-4l (which has a half-life of 1.83 hours; it
is generally considered to take ten half-lives beiore a radionuclide has decayed com-
pletely). |The principle is simple: isolate the raiiocactive substance long enough so
that it can decay away before being released to the utmosphere. There are problems
with decay tanks, primarily the possibility of exposure to nuclear facility workers
and the possibility of an accidental release of the material stored in the tank before
it has had a chance to decay. But decay tanks are used as a major way of dealing with
the kind of problem posed by the Argon-41 at UCLA.

Thus, it is interesting to note that during a 1979 inspection the NEL staff told
the NKC inspector that "a change to Sectiom V.E. of the Technical Specificationse vag
Leing comsidered due to a projected increase in the reactor use factor . . . If it is
determined that the inereased use factor will produce an urnaceeptable increase of 'rgon-
41 concentrations, the lisemsee proposed to use a compressor and decay tank ecystem to
eollect the Argon-41 for storage and release after a decay period.” ()-6) And in a
1976 report by the NEL (C-35) we find another anticipated reactor change that would

increase Argon levels:

Im order to attract more business and to elim’nate our reactor usera’' shopping
elaenhere for a hioler neutron flux, the reactor may be sliaktly altered to go to
higher pover levels, i.e., 500 k¥ or 1 M, The curvent licensed rower level is

only 100 kW,
In a meeting on October 1 between the 'EL and Bridge the Gap staffs, Neal Ostrander,
the lLaboratury Maparer, confirvmed that the NEI, staff was indeed contemplatimy consider
ably increasing the reactor use factor (he said they would like to increase it from
its present 1#.08% limit to €0-100% use). He said the NEL staff was also considering
increasing the power lavel (although this was "internmally controversial”) and that,

indeed, a decay tank system ie hoine conmidersd bacmes of the increased Argoun hl that

wonuld he produced if such an expansion took place. (Tt is interesting to note, as an

azide, that Mp. Ostrander indicated that the NE!I staff wished first to pet relicensed -
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their present license expires in March 137%--and then request increased operating time
and perhaps increased power,)
The logical question that must be asked is if UCLA is now considering putting in

a A.cay tank to limit emissions becavse it wiches to inecrease nrepatinr time or power
to attract more business, vhy wasn't a decay tank put in when the NRC initially cited
them for exceedinp maximum permitted concentrations of Argon in their stack effluent?
Althourh we = not noe-ssapily on'rpec the “echy tank.~ption, we must ask: If it could
be dene to attract more husiness, wny hasn't it Leen done to protect public safety?

And why @id the NRC prant UCLA Amendument 10, permitting it to exceed required limits

at the reactor stack, when the Code of Federal Regulations raquires that the licensee
make peasonable cffort to minimize radioactivit:’” released to the atmosphere before
conaidering an exemption from the requirement to keep releases helow Mavimum Iermiscihle
soneentration levels? We will see that the second requirement that must be met before

4 exermtion can be granted--that the public cannot receive exposures in an unrestrictec

sres in excess of MPC--was also inadequatelvy examined, both by the UCLA staff and the

NRC.

The Rubin Thesis

In sur ort of the requested amendment to the NEL operating license, a graduate
student, Mark PLillip Rubin, undertock a study using sulfur hexafluoride (SFS) as a
tyacer to estimate air dispersion factors and thus estimate argon concentrations at
various sites around the reactor stack. Rubin indicated in his master's thesis,
whieh reported on the results of his study, that instruments that could measure the
\tual arpon concentrations at locations beyond the stack were not available at UCLA
w ' that money was not available for purchasing or fabricating them. So, by using
another substance, SF., that he could measure, fubin hoped to be able to simulate

Argon dispersion. As shown in the passape quoted at the beginning of this report,

wd in the two plume Aiagrams contained in the Appendix, Rubin found that the pre-
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vailing winds creat: two areas °f -reatest public exporure--the roof of Math Seciences,
with the astroncmy and metecr«l.~ -3l installations and ready public access, and the
inside of Ma.n Sciences, because a main ventilator intake for the building was found
in the rath of the exhaust plume. The highest exposure figures Rubin found were inside
the building. However, by averaging operating time and, for the roof, also using a
10% occupancy factor, Rubin was able to argue that the MPC was not likely to be ex-
ceeded in any populated area.

We find many problems with the study. Only three days of tests were conducted,
and each test only three hours in duration. Only three locations inside the building
iare tested, each only once, one on one day and two on another. Vast variation in
readings were found in the samples taken every half hour (air pulled quickly into a
syringe)--variation of up to 600:1 in the six samples taken over a three hour period,
explained by Rubin as being due to air shifting when the wind pusts. He admitted that
a device which slowly pulls air into the syringe cver a half-hour period would have
resolved that problem, but didn't use such equipment. Studies suggesting that heavy
molecules like SF6 behave over short distances similarly to lighter molecules like
Arkl are mentioned, but there is no citation for that. No probability of error is
given for his concluding statistics--no doubt because six samples in one location over
thres hours would not be considered a large enough sample to be given any statistical
significance in making a judgment about yearly average concentrations. One relatively
high reading (piven the distance) was reported on Hilpard Averue, vet we find that
Hilpard was alse viven a 10% occupancy factor (this despite the fact that people re-
«ide in homes on Hilsard!) The 10% occupancy factor for the roof ar=2a in the Math-
Science Boelter complex seems particularly suspect, given the 9 open entrances and
many public facilities on those roofs described previously. (There is apparently so
mich use of the roof area that there is a restroom up there.)
at one point in the thesis Rubin indicates “that the current VPC model for

And,

stmospheric dispersion . . . predicted levels of Argon vhick were 15 to 105 timea
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higher than the experimentally deterrive? values.” (£-31) Yet, it was on the basis
of the NRC dispersion model that UCLA was granted an exemption from the MPC-at-the-
stack limitations and permitted them to continue piving out Argon there in concentra-
tions way in excess of normal limits. If the NRC model predicted levels 15-105 times
higher than Pubin found, anc¢ since Pubin found levels inside Math Sciences (averaged
over th: year) that were 12% of the MPC, then it would seem reasonable that the NRC
molel's predicted values for inside the Math Science building would be considerably
in excess of the Maximum Permissible Concentration and the Amendment should not have
teer pranted, if it was on the basis of the NRC model that the amendment was granted,
“ut the NPC did not take into consideration the inside of the Math Science build-
ing in granting the Amendment! This was confirmed to us by J.B. Baird, NRC Radiation
Specialist. It was not considered apparently because the NRC did not know about the
.roblem with the air-conditioning duct. The amendment was granted without considering
the area Rubin eoncluded was that of hiphest likely exposure--the inside of the Math
Seience building! And he NRC's own model would apparently predict levels therein in
excess of the maximum permissible. Yet UCLA was granted an exemption from the normal
requirements and has continued to give out Argon-4l in about the same concentration it

has for the last decade or two.

The_TLD Program
The Amendment was granted on the condition that a thermo-1luminescent dosinetry
program be established to measure, not Argon, but peneral radioactivity. TLV's--a
Lind of film that <hows radiation exposure--have a reputation for'considerable inac-
curacy. The kind UCLA used, Ca-Dy sulfate, particularly so. While we 'iave not vyet
~empleted our analysis of the TLD study done by the NEL staff--we have as yet tu re
ceive the raw data uvon which the summary results we have were bhasal--the following
facts raise questions ahout the validity of the TLD study:
1. Of the twenty or twenty-two dosimeters placed (the reports differ as to the
total). the results from about half were considered by the NEL staff as

anomolously high" and thus Adismissed, arguing they were picking up radiation
from the concrete on which they were placed. (X-20,24)
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5. Their TLD study indicate” that a few Ansimeters 'werc lost to birde and
rossibly to eurtous indiv’ “wnls.’ (X-79) Thus, the sample size was further
reduced.

5. In the end, of the twenty originally 1 laced dosimeters, about one third were
used in the final calculations. The study added, however, that "even if the
readings of comerete-mounted dogimaters are rejected, the remaining data are
not free of ambiguous interpretation. " (X-24)

4. It should be noted that even if the concrete-mounted dosimeters were left in

the sample, the levels reported are still relatively low. But, surprisingly,

virtually the same lov reading is reported by the TLD on the reactor stack,
where we know the Argen concentration is considcrablg in excess of the MPC.
(NEL regorted concentration at full power is 1 x 1073 uCi/ml and the MPC is
4 x 10-8 uCi/ml, 250 times higher. Even averaging in operating time the

erncentration at the stack is still well over the MPC level.) The reading from

the TLD on the reactor stack is about the same as that reported by the TLD's

100 feet away, where the dispersion factor is ~iven by Rubin to be about 250,

more according to the official model. The concentration should thus be much
less on the roof than en the stack, the NEL argues: but the TLD fipures at

both places are quite close. Fven with differences in plume configuration out

of the stack and on the Math Sciences roof, it seems clear that one or both
TLD's are not giving accurate readings, calling into question the entire

program.

5. 5 of the 7 TLD's whose readings were not Aismissed were used to give radiation

estimates for both regions of the roof--the area near the reactor stack

(considered a restricted area by UCLA and the NRC#) and the clearly unrestricted

areas on the rest of the roof.

% UCLA was granted the Amendment in part by declaring the area directly aroumd the

reactor stack a "restricted area”, defined in the Code of Federal Regulations
Part 20.3.a.14 as “any area aceccs to which ig eontrolled bu the licensee for
marpoaes of protection of indiv duals firum eapvemre do vadiation and radicactive
matorials.” The NEIL had to make nn changes to the reactor silach owvea to have it
-onsideped restricted by the MRC: a four-foot wall with a stepladder next to it
is all that separates it from the unrestricted area. It isn't even posted.
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The Present |

on Aupust 21, 1779, tuo 3ridre the Gap members met in the Walnut Creek head-
yarters of the NRC witn R.D., Thomas, the NRC ratiation safety inspector for UCLA.
They discovered at that time that Mr. Thomas did rot know about the Rubin study, nor
45 -ut the aip-conditiening duct and the possible expcsure inside the Math Sciences
building, and thought that the entire roof area was restricted with locked doors.

We informed him of these matters at that time and urged him to look into them.

on September 10, 1979, Bridge the Gap sent a formal statement of concern about
the UCLA reactor, enclosed the Rubin thesis which the NRC had not previously seen,
and urged that the NRC undertake a surprise inspection of the UCLA peactor to inves-
tigate the issues that had been raised. /brut three weeks later, an” followinp re-
peat>d inquiries tc the NRC by reporters looking into the issue, Bridge the Gap re-
ceived a visit from J.B. Baird, another NRC Radiation Specialist. He had been sent
‘v to UCLA to do an inspection--and apparently to convince us everything was 0K at
¢ o peactor. !l had never been to *he UCLA reactow before, had read only @ small
fraction of the NRC docket on UCLA related to the Argon problem, and spent only a few
hours at the peactor during his inspection, but reported that he found no evidence of
violations of regulations. He did say that the NPC might leok into the question of
exposure within the Math Science builcdsng.

That is not enough, in our view, to protect public safety when a serious question
has heen raised about possible hazards. So Fridge the Gap has requested the NRC to
hold public hearings into the relicensing of the UCLA reactor--whose license expires
in March of 1979--and to grant us formal intervenor status in those procedings to pre-
sent the information we have uncovered. And we urge that the reactor be shut down

until its safety can be conclusively demonstrated.
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february and March, 1975

On February 21, 1975, the ‘uclear Reculatory Commission sent to UCLA a Notice of
Viclation covering the concerns discovered by Yenslawski's inspection. (F-2) 1In a
response from Lab Director Thomas Hicks, Hicks wrote that the WFL was rejuesting 'a
eory late imppovement projzet from carpus sources" to triple the horsepower of one of
the exhaust fans, add the necessary footage to the exhaust stack, and provide bracing
for the stack. (1-2)

pespite ICLA's estimate that these improvements could be completed in six to nine
=onths, the stack remains the same heirht and, indeed, the accelerator nozzle has once
arain been removed, reducing further the cffective stack height. UCLA included in
their response to the Notice of Violation a computer model by Applied Nueleonics ew
titled "Atmospheric Dispersion Analysis of Arpon 41 Discharyes [rom the 1WCL,A Nuclear
reactor, (B) dated February 14975 (within weeks of Wenslawski's inspection). The
report concluded that a modified stack would increase dispersion by more than four-fold
(1-6), but the stack appears not to have been modified despite these conclusions and
despite the pledge by Lab Director Hicks to the NRC in March of 1975 to modify the
stack by, among other thiaps, increasing its height. (I-2)
April 1975

UCLA's proposal to take six to nine months to increase the stack height and flow
rate within the stack was deemed by the NRC to be an "wnacceptable respomse” and an
enfoprcement hearing was convened in Walnut Creek (NRC regional headquarters) on April
11, 1578 with representatives of the UCLA-NEL present. UCLA's response to the NRC
Notice of Violation . .

vas eonaidered wnacoeptable for two veasons: 1) the extended time period prvponed

te uparade the ventilation exhoust system 1vithin Teehnical Spectfications, and

9) the revised calibration figure om the aaseous offlucnt monitor had revealed

that anmmal averate discharge conoeniralions were above limits pexmitted by the

Tealmioal Specificationa (essentially 10 CFR 20 limite)." (K-1)

The NRC took the short-teprm action action at the enforcement conference of re-

atpricting the operating hours of the UCLA reactor (to reduce Argon emissions by re-
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ducing the time the reactor ran), In a letter dated Aoril 1B, 1975, the NRC's Enpgelken
wrote the UCLA Environmental Health and Safety Officer, Harold V. Brown, confirming
the long-term action to be taken by UCLA:

You will seek amendmernt to your Teehnieal Speeifications in the two areae in-
volving nemeompliance. [his effort ehould proceed on a priority baeis.

Essentially, the NRC permitted UCLA to alter the rules to fit their operating
bahavior rather than alter their operations to fit the rules. As the NRC put it:

Ae a permanent solution, the licensee would pursue with PRC Licensing a revised

Technieal Speeification that would aceount for the higher level of radioactive

naseous discharpes. Inherenmt in thie action would be the need to resolve the

Aiserepancy between the ventilation exhaust system design capabilities and

Teckhnieal Specification requirements. (X-1)

UCLA, in a letter dated April 15, 1675, agreed to keep the annual average Arpon-

1] releases from exceeding the Maximum Permissible Concentration of 4 x 10’R uCi/ml

in the short-run, and in the long-run to seek an amendment the primary rurpose of

which shall be to estah{ish aclease Limits in excess of 17 CFR 20 Appendix 7, Tahfe
11.  7he amendmont will be gought under the provieions of 10 CFR 20.106b." (J3-2)
‘empliasis added)

This amendment to UCLA reactor's operating license (Amendment 10) was indeed re-
quested under the pravisions of the Code of Federal Regulations cited above. It per-
mits a facility to be exempted from Maximum Permissible Concentration requirements at
the release point (the stack) only if:

(1) The applicant has made a reasonable effort to minirize the radiocactivity
eontained in cffluents to wnrestricted areas; and

(2) That it iz not likely that radicactive material discharged in the effluent
would reewlt in the expocuve of m individual to concentmitions of radicactive
material tw air or wvater execeding the limite in ‘vpendix "B", Table II of
this part.

A review of the relevant UCLA and NRC documents suggests that UCLA made the bare
minimum efforts te veduce the Aryon emissions as required in point (1) above and made
only Ballemdk estinates that are questionable at best in order to show compliance with

item (2) of the federal repulation. The prime attempt by the NEL staff to reduce
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the radicastivity in the effluent release was, by their own admission, "over-ambitious
@1d wdep-inetmeneried.” (T-35) It, not surprisingly, failed. ‘

“ommeprial power plints use decuy tanks to reduce their radiocactivity emissions
¢ short-lived radionuclidos like Z»gon-ul (vhich has a half-life of 1.82 hours; it
is generally considered to take ten half-lives before a radionuclide has decayed com-
pletely). The principle is simple: isolate the radicacrive substance long enough so
that it can decay away before being released to the atmosphere. There are problems
with decay tanks, primarily the possibility of exposure to nuclear facility workers
and the possibility of an accidental release of the material stored in the tank before
it has had a chance to decay. But decay tanks are used as a major way of dealing with
the kind of problem posed by the Argon-ul at UCLA.

Thus, it is interesting to note that during a 1979 inspection the NEL staff told
the NRC inspector that "a change to Seaticn V.E. of the Teehnical Spectfications mas
Leing eongidered due to a projected increase in the reactor use factor . . . If it is
dntermined that the imereased use facior will produce an wnacecptable increase of rgon-

41 monoentrations, the licemsee proposed to use a compressor and decay tamk eystem to

pollaot the Apoom=-47 for atorage and release after a decay period."” ()-6) And in a
1676 perort by the NEL (C-35) we find another anticipated reactor chanpe that would
increase Arpon levels:
In order to attract more busincss and to eliminate our reactor users' shopping
elacwbere for a higher neutrom flur, the reactor may be sliahtly altered to go to

hioher pover levels, 7 e.. 500 k! or 1 M. e curvent Licensed power level is
only 100 kF.

In a meeting on October 1 between the WEL and Bridpe the Gap staffs, Neal Ostrander,
the lLaboratury Manaper, confirmed that the NEL staff was indeed contemplatimy consider
ably increasing the reactor use factor (he said they would like to increase it from
its present 1#.8% limit to €0-100% use). He said the NEL staff was also considering
increasing the power level (although this was "internally controversial™) and that,

indeed, a decay tank system is baine conmidere] hecansa of the ‘nereased Arpuun 41 that

wanild be produeed if such an expansion took place. (It is interesting to note, as an

aride, that Mp. Ostpander indicated that the NEL ataff wished first to pet relicense:l- -



- 10 =
their present linense expires in M@ % 127%--and then request increased operating time
and perhaps increased U ar.)

| "he logical guestion that must be asked is if UCLA is now considering puttine in

; a Aecay tank to limit emissions because it wishes to inerease nrepratins time or nower

+5 attpact more business, why wasn't a decay tank put in when the NRC initially cited

' vhem for exceeding maximum permitted concentrations of Argon in their stack effluent?
f1thoush we - mot necaissapily onlopsc the “ecay tank .~ption, we must ask: If it could
be done to attract more business, wny hasn't it been done to protect public safety?

And why did the NRC grant UCLA Amendment 10, permitting it to exceed required limits

at the reactor stack, when the Code of Federal Regulations requires that the licensee
make reasonable effort to minimize radioactivity” released to the atmosphere before
considering an exemption from the requirement to keep releases helow Mavimum Dermiacihle
roncentration levels? We will see +hat the second rejuirement that must be met before

an exemntion can be granted--that the public cannot receive exposures in an unrestricted

we1 in excess of MPC--was also inadequately examined, both by the UCLA staff and the

T.¢ Tubin Thesis

In support of the requested amendment to the NEL operating license, a graduate
a+v:dent, Mark Phillip Rubin, undeptook a study using sulfur hexafluoride (srs) as a
, ~cep to estimate air dispersion factors ar? thus estimate argon concentrations at

various sites around the reactor stack. Rubin indicated in his master's thesis,

which reported on the results of his studv, that instruments that could measure the

sotual arpon concentrations at locations beyond the stack were not available at UCLA

ind that money was not available for purchasing or fabpicating them. So, by using

another substance, SFgs that he could measure, pubin hoped to be able to simulate

prpon dicpersion. As shown in the passapc quoted at +he bepinnirg of this report,

and in the two plume diapgrams contained in the Appendix, pubin found that the pre-

-
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vailing winds create two areas 5f rreatest public exposure--the roof of Math Sciences,
‘th the astronomy and meteorclus 3l installations and ready public'access, and the

inside of Math Sciences, because a'main ventilator intake for the building was found

in the path of the exhaust plume. The hirhest exposure figures Rubin found were inside

the building. However, by averaging operating time and, for the roof , also using a

10% cccupaney factor, Rubin was able to argue that the MPC was not likely to be ex-

ceaded in any populated area.

We find many problems with the study. Only three days of tests were conducted,
and each test only three hours in duration. Only three locations inside the building
were tested, each only once, one on one day and two on another. Vast variation in
readings were found in the samples taken every half hour (air pulled quickly into a
syringe)--variation of up to 600:1 in the six samples taken over a three hour period,
explained by Rubin as being due to air shifting when the wind pusts. He admitted that
3 device wl ich slowly pulls air into the syringe over a half-hour period would have
resolved that problem, but didn't use such equipment. Studies cuggesting that heavy
molecules like SF, behave over short distances similarly to lighter molecules like
Arkl are mentioned, but there is no citation for that. No probability of error is
given for his concluding statistics--no doubt because six samples in one location over
three hours would not be considered a large enough sample to be given any statistical
significance in making a judgment about yearly average concentrations. One relatively
high reading (given the distance) was reported on Hilpard Avenue, yet we find that
Hilpard was alsc given a 10% occupancy factor (this despite the fact that people re-
aide in homes on Hilpard!) The 10% occupancy factop for the roof area in the Math-
Science Boelter complex seems particularly suspect, given the 9 open entrances and

many public facilities on those roofs described previously. (There is apparently so

meh use of the roof area that there is a restroom up there.)

and, at one point in the thesis Rubin indicates "that the current VRC model for

atmospheris dispersion . . . predicted levels of Argom whick were 15 to 105 times
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higher than the cxyorimontally deterrined values.” (A-31) Yer, it was on the basis
nf the NRC dispersion model that UCLA was granted an exemption from the MPC-at-the-
stack limitations and permitted them to continue piving out Argon there in cencentra-
tions way in excess of normal limits. If the N2C model predicted levels 15-105 times
nigher than Fubin found, and since Pubin found levels inside Math Sciences (averared
over the year) that were 12% of the MPC, then it would seem reasonable that the NRC
model's predicted values for inside the Math Science huilding would be considerably
in excess of the Maximum Permissible Concentration and the Amendment should not have
beer granted, if it was on the basis of the !IPC model that the amendment was granted,

kut the NRC did not take into consideration the inside of the Math Science build-
ing in granting the Amendment! This was confirmed to us by J.B. Baird, N®C Radiation
Specialist. It was not considered apparently because the NRC did not know about the
problem with the air-conditioning duct. The amendment was granted without considering
the area Rubin concluded was that of hiphest likely exposure--the inside of the Math
“cisnce building! And the NRC's own model would apparently predict levels therein in
sxcess of the maximum permissible. Yet UCLA was granted an exemption from the normal
requirements and has continued to give out Arpon-41 in about the same concentration it

has for the last decade or two.

The TLD Program
The Amendment was granted on the condition that a thermo-luminescent Jdosimetry
program be established to measure, not Argon, but general radiocactivity. TLD's--a
kind of film that shows radiation exposure--have a reputation for'considerable inac-
curacy. The kind UCLA used, Ca-Dy sulfate, particularly so. While we '.ave not yet
~empleted our analysis of the TLD study done by the NEL staff--we have as yet lu 1e
ceive the paw data uvon which the summary results we have were hased--the following
facts raise questions about the validity of the TLD study:
1. Of the twenty or twenty-two dosimeters placed (the reports differ as to the
total). the results from about half were considered by the NEL staff as

anomolously high' and thus Aismissed, arguing they were picking up radiation
from the concrete on which they were placed. (X-20,24)
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2. Their TLD study indicated that a few dosimeters ‘werc loat to birde and
possibly to curious individuals.” (%-20) Thus, the sample size was further
reduced.,

4. In the end, of the twenty originally placed dosimeters, about one third were
used in the final caleculations. The study added, however, that "even if the
readings of conope te-mownted dosimaters are rejected, the remaining data are
not free of ambiguous interpretation. " (X-24)

4. It should be noted that even if the concrete-mounted dosimeters were left in
the sample, the levels reported are still relatively low. But, surprisingly,
virtually the same lov reading is reported by the TLD on the reactor stack ,
where we know the Argen concentration is considerlblg in excess of the MPC,
(NEL reported concentration at full power is 1 x 107 uCi/ml and the MPC is
4 x 108 uCi/ml, 2%0 times higher. Even averaging in operating time the
comcentration at the stack is still well over the MPC level.) The reading from
+he TLD on the reactor stack is about the same as that reported by the TLD's
100 feet away, where the dispersion factor is ~iven by Rubin to be about 250,
more according to the official model. The concentration should thus be mu<h
less en the roof than on the stack, the NEL arpues: but the TLD figures at
both places are quite close. TFven with differences in plume configuration out
of the stack and on the Math Sciences roof, it seems clear that one or both
TLD's are not giving accurate readings, calling into question the entire
program.

5. 5 of the 7 TLD's whose readings were not dismissed were used to give radiation
estimates for both regions of the roof--the area near the reactor stack
(considered 3 restricted area by UCLA and the NRC%) and the clearly unrestricted
areas on the rest of the roof.

& UCLA was granted the Amendment in part by declaring the area directly around the
reactor Staci a "restricted area"”, defined in the Code of Federal Regulations
Part 20.3.a.14 as "any area access to whieh is controlled bu the licensee for
purposes of protection of individuala fivn capusure ¥ wadiation and radioactive
materials.” The NEL had to make nn chanpas to the reactor stadh awea to have it
sonsidered restricted by the WRC: a four-foot wall with a stepladder nexr to ifr
is all that separates it from the unrestricted area. It isn't even posted.
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On Aupust 21, 1979, tro 3ridre the Cap menbers met in the Walnut Creek head-
quarters of the NRC with ®.T', Thoras, the VFC radiatic~ safety inspector for UCLA.
They discovered at that time that Mr. Thomas did not know about the Rubin study, nor
at_ut the air-conlitiening duct and the possible exposure inside the Math Sciences
tuilding, and thought that the entire roof area was restricted with locked doors.

We informed him of these matters at that time and urged him to look into them.

On September 10, 1979, Bridge the Gap sent a formal statement of concern about
the JCLA reactor, enclosed the Rubin thesis which the NRC had not previously seen,
an? urged that the NRC undertake a surprise inspection of the UCLA reactor to inves-
vipate the issues that had been raised. Ab~ut three weeks later, an” followinp re-
;eat>< inquiries tc the NRC by reporters looking into the issue, Bridge the Gap re-
ceived a visit from J.B. Baird, another NPC Radiation Specialist. He had been sent
Aown to UCLA to do an inspection--and apparently to convince us everything was 0K at
the peactor. He had never been to the UCLA reactor before, had read only & small
fraction of the NRC docket on UCLA related to the Argon problem, and spent only a few
hours at the reactor during his inspection, but reported that he found no evidence of
violations of regpulations., He did say that the NPRC m’ Nt look into the question of
exposure within the Math Science building.

That is not enough, in our view, to protect public safety when a serious question
has been raised about possible hazards. So Bridge the Gap has requested the NRC to
hald public hearings into the relicensing of the UCLA reactor--whose license expires
in March of 197%9--and to grant us formal intervenor status in those procedinpgs to pre-
ont t'a information we have uncovered. And we urge that the reactor be shut down

until its safety can be conclusively demonstrated.



FOCTN B

Keys The footnote system used in the text of the report identifies the
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to page 6 of btibliography item F, below,

A, “Atmaspheric Dispersion of Argon 41 from the UCLA Nuclear Reactsr,"
a master's thesis by Mark Phillip Rubin, 1976

B, "Atmospheric Dispersion Analysis of Argon-41 Discharges from the UCLA-NEL
lluclear Reactor" prepared for UCLA-NEL by Applied Nucleonics Company,
February 1975

C,"Annual Peport, Nuclear Energy laberatory, January 1, 1976 to December 31,
1976,"by Ivan Catton, Director

D. RO Inspection Report No, 50-142/74=01, including NRC Notice of Violation
to UCLA dated October 15, 1974,

E, Four items related to UCLA Violations forwarded to AEC Public Document
Roor by R,H. Engelken, AEC Region V, on November 11, 1974.

7.1, Correspondence to H.D. Thornburg, Inspection and Enforcement Headquarters,
NRC, by HE, Rook, Chief of Radiological And Environmental Frotection Branch,
YRC Reglon V. Also memo to UCLA by F.A., Wenslawski, Radiation Specialist

for the NRC, dated February 21, 1975.

F.2, NARC Notice of Violation to UCLA dated Febtruary 21, 1975.

is Inspection Report No, 050-142/75=01
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RESFONSE TO STAFF'3 A3SSERTED MATERIAL FACIS

1. "The causes and corrections of all events termed atmor
and unscheduled shutdewns at UCLA have been investigated by

DISPUTED

(Plotkin declaratien for VII, B 5; note also that the Staff citation
refers to the period 1976-80)

2. "Unscheduled shutdowns are common at research reactors used in student
training,”

DISPUTED, although noted that the statement is really TCC VAGUE TC RESPOND TC.
(How frequent is “common,” Is it being asserted that the frequency of
unscheduled shutdowns at UCLA is no more frequent than at other research reactors?)

(3eptember G, 1581, letter, NRC's J,M, Felton to CEG's Yark Follock,

"Due +o the variance in design of nonpower reactors, the NRC does not have
comparative statistical data, at present, which would evaluate the performance
nf Aifferent research reactors as to unintentional scrams, abnermal occurrences
and vislations.”; alse, Johnsen, B3, Morrill, ES-7--neither of Staff's citatlons
mentioc1s the fact attributed to them,)

3, "No accidents have occurred at the UCLA reactor causing damage to property
or harm to persons.”

DISPUTED

(Plotkin declaration as ‘o VII, F9; Plotkin declaration as to III, Biv, 5,9
¥onosson declaration as to IV, B2-3,10-11,14-21; Hirsch declaration as to X, F 4-5
and attachment)

L, "No events posing a threat to putlic health and safety have occurred at
the UCL: research reactar during its twenty years of licensed operation.”

DISPUTED
(Plotkin declaration as to VII, E5-10; Flotkin as to III, E iv, 1-39;

Vonnsson declaratisn as to IV, entire; Hirsch as to X, Bs~5; Foster, I 3-26;
Lyon,Bl-7,20; Cooperman,E3-5, Docket 50-142)

LL %
€, "Reliability of reactor operation is not part of the Commission's regulatory
rosponsibility absent a safety consideration.”



VII-2

RESPONSE TC UCLA'Z ASSERTED FACTS

30, "The UCLA reacteor facility has experienced no accidents which have harmed
any member »f the public.,”

DISPUTED

(same citations as to 3taff “fact" 3 above)

31, "“None of the unschedulsd shutdowns or abnormal occurrences which have
nccurred at the UCLA reactor facility are of safety significance.,”

DISPUTED

(Flotkin declaration as te VII, BP5-10; Norton as to V, B6S)




