UMITED STATES OF AMERICA
NUCLEAR REGULATORY CCMMISSION

OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGNARDS
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In the Matter of

GENEPAL FLECTRIC COMPANY Docket Ne. 70-754 (10 CFR 2.206)
(Vallecitos Muclear Center,
License No. Shi-260)

DIRECTOR'S DECISIOM UNDER 10 CFR 2.208

-

On December 14, 1978, the Friends of the Earth (FOE), San Francisco,
California, regquested pursuant to 10 CFR 2.206 that the Director of Muclear
Material Safety and Safaguards suspend actiyities under License No. SNM-960 at
the General Electric Company's Yallecitos Nuclear Center (VNC). In addition to

suspension of the license, the FOE also requested that all plutonium be removed

from the Yallecitos Nuclear Center and that public hearings be held on future

activities at Vallecitos prior to the return of plutonium to the site. The FOE

—e - .~

also asked that the Commission provide the FCE with an inventory of radicactive
materials at the Vallecites site and structural analyses of buildings at Vallecitos
containing radicactive materi;Ts. v

Congressmen John Burton and Ronald V. Jellums, Californfa Assembiyman
Thomas Bates, and other California residents joined the FOE request. &/ Similar
requests to suspend the license based on new seismic interpretations of the site

ware rec2ived from Jan Goldman of Nerth Fork, California, Marion Hill of Belmont,
-

1/ As the FOE requested, NMSS will provide the FOE structural analyses applicable
to the Special Muclear Material License review when the reports are completed.
The operating inventories of radicactive materials under License No. SNM-380 in
forms conducive to release are 1isted in General Electric's (GEJ submittals ¢t
which the FCS referred in its petition. Because GE has committed itsclf not to
exceed thes2 levels, these quantities are the only values which are appropriate
for release cal-ulations. LSC4aS
ion-.x(, 3
2/ Qthers joining the FOE's request are Jonice Delfino, Sally Harris, Lore Kohn,
and Hiram 'olch of Castro Valley, California; Louis Bookbinder, Marjorie Keenig,
Sherman Lewis, Ann Moctz, Al Murdoch, Jo-Ann Murdoch, and Helen Simith of MHaywoed,
California; Lawrence Cvans of San Leandrs California; and Barbara Shockley of
San Loranro, California,
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California, and the Tri-City Ecology Center of Fremont, California, and these
recquests were consolidated with the FOE's request for consideration. Notice of

receipt of the FOE's request was published in the Federal Register on January 10,

1979. 44 Fed. Reg. 2209 (1979).

The bases for the FOE's request are essentially that

(1) the Preliminary Safety Evaluatiﬁn Report (PSER) issued
by the Office o° Nuclear Material Safety and Safeguards (NMSS)
in Movember 1977 is deficient in light of new seismic information;

(2) Nuclear Regulatory Commissfon (MRC) cstimates of plutonium
release from the plutonfum labs after an earthquake are
too Tow;

(3} HNRC est’mates of plutonfum toxicity are teo Tow; and

(4) it is inadvisable to allow the plutonium to remain onsite
in 1ight of seismic conditions and the potential con-
sequences of an earthquake at the site.

For the reasons stated in this decision, the petitions to suspend License

No. SNM-360 have nut presented any new information which would chance the PSER undér
which the Office of Nuclear Materfal Safety and Safeguards (1¥SS) permitted conting-
ation of licensed activities under License No. SNM-960, As this decision describes,
KMSS finds that the analysis in its PSER dated Novaéter 7, 1977, 1s essantially
sound. Based on current analysis of conditions at VNC and activities under the
license, NMSS concludes that continued activities at UNC un%er Liconse No. SNM-360
da net posa 2n undue risk to public health and safaty. Therafore, the requests to

suspend the licanse are denied. It {s unnecessary to consider the FOE's requested

rameval of plutonium from the site and the associated hearing prior t¢ return of
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plutenium to the site.

In the remainder of this decision, MMSS will specifically address the
concerns raised in the requests tn suspend the 1icense with regard to seismicity
of the site, structural integrity of Building 102, the estimated quantities of
plutonium released and.its {mpact on the surrounding population, and plutonium
toxicity.

Background

As indicated in the Acting Director of Nuclear Reactor Regulaticn's Order
to Show Cause 3-/d.at:ed October 24, 1977, which suspended activities under Operating
License No. TR-1, 42 Fed. Reg. 57,573, the NRC staff met with the GE-YNC staff to
discuss all NRC-Ticensed activities at the sice. Although continued operaticn of
the General Electric Test Reactor (GETR) was the subject of the Order to Show Cause,
the safety and environmental impact of continuing activities under NRC License No.
SNi-96C were of concern to NMSS. The NMSS staff performed an evaluation of the
SNM activities in light of the new geologic interpratations. The November 7, .
1977, PSER was the product of this effort and was usaed as the basis for the
decisien to permit the activities covered under that license to continue. At the
NISS staff's request, General Electric made commitrents to restrict the activities
covered by the SNM Ticense as a result of the staff's preliminary review an& the

basis used in the PSER. Y These commitments included limiting quantities, types,

3/ The issues at hand were the then recently revised intergretations of the
geologic and seismic characteristics of the site area.

4/ The Licensee's commitments are 1i:ted in November 7, 1377, PSER cover letter to
R. W. Darmitzel, Manager, Irradiation Processing Product Cperation, GE YNC,
from Clifford V. Smith, Jr., Director, NMSS,
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and form of matorials used at the site, restricting presence of explosive 2ad
flam-able materials in all buildings containing special nuclear material, draining
of Laka Lee which was located on the site, and rostricting cperations in Cell WNo. 3
of the Radiocactive Materials Laboratory which involve fission product or radicstope
separation. ' .
The sta®f's evaliation as presanted in the PSER was based on consideration
of the following information:
1. GE WNC's SMN-360 license renewal application and supporting
license renewal documents,§/
2. Oral presentation made by GE staff in Zethesda, Maryland
as documented by GE in a November 12, 1377, submfttal, §/ and
3. The staff's firsthand information and data relative to the

then ongcing activities. /g

With respect to the issues specifically raised by the FOE, NMSS believes
for the reasons stated in the remainder of this decision that, based on current
information, the PSER is a conservative cssessment of the consequences of a

seismic event of unspecified high magnitude at VNC.

§/ At that time the NMSS staff and its consultants were reviewing GE VNC's
SNM-56Q0 Licanse Renewal Application and supporting license renewal dccuments.
These documents may be examined at the jocal reading rcom set up at the NR
Office of Inspection and Enforcement, Region V Office located at 1990 N.
California Soulevard, Suite 202,4Walnut Creek, California 94536, and at the NRC
Public Document Room located at 1717 H Street, N.W., Yashington, 0. C. 20535.

6/ Letter to Clifford V. Smith, Jr., Director, NMSS frem R. W. Darmitzel, Manager
Irradiation Processing Product Operation, GE VNC, dated November 12, 1977.

1/ The firsthand infecrmation and data collection was cbtained through a staff
site visit on Cctaober 25 and 25, 1377. This infcrmation was documented through
a memorandum to R. W. Starostecki, Chief, FCRR, from W, Burkhardt, FCRR,
Subject: "Trip Report - GE Vallecitos Nuclear Canter, October 25 and 26, 1977"
dated Decsmber 12, 1877.



Seismicity of the Site

For purposes of the preliminary safety evaluation the staff based its
revicw on conservative simplifying assumptions which would provide upper bound
environmental and safety impacts on the surrounding area. Under the PSER's
analysis, a hypothetiéal seismic event of unspecified magnitude was assumed to
occur which would result in structural failure of varying degree to all buildings
housing activities covered under the SNM license. Engineering judgment was used
to provide the sequence and extent of failure used in the anmalysis which is
described below. This approach provided a mechanism to determine the maximum
credible impact of such an event on the surrounding area, Cuntrary to the FOE's
understanding, the PSER is not based on an earthquake at the sit; which could
produce ground acceleration of .75g. Again, the PSER assumed a hypothe :cal
sefsmic event of unspecified magnitude that resulted in significant structural
failure.

Structural Intearity of Building 102

In.analyzfng activities under the SNM licensa at YNC the NMSS staff was con-
cerned with the structural failure of the .ii1dings which would result in the
potential generation and ra2lease of an aerasc] composed of particles less than
10 um aerodynamic equivalent diameter (AED),§/ or less. The staff by onsi%e
examination of the SMM activities estimated the quantities of material at risk ¥

in process as well as total inventories. As statad in the«PSER, 1/ NMSS detarmined

3/ A particle exhibiting the aerodynamic behavior of a unit-density sghere
of the stated size.

¥ Material at Eisk is material that is in a Tocation and conditisn such that
it is available for rclease in the event of breach of confinement,

10/ The lecatians of quantities of materials that could be released during a

=  catastrophic event was discussed in great detail in the PSER, Section Itt,
"iataprials At Risk", pages 11-20. This discussion provided the basis for
the ctaff's dotermination of Building 102 as the only Tocation which cau‘ld('z..(:.sp
sirovize 3 sianificant sourca torm for matarial available for release. o o
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that Building 102 was the only building that contained a significant inventory
of radioactive material available for dispersion., The quantities of radicactive
matarial housed in other YNC facilities are either small or otherwise contaimed

suth that significant dispersal foliowing a seismic event is unlikely,

Building 02 hcus;s the Advance Fuels Laboratory (AFL), the Plutonium
Analytical Labo-atory (PAL), and the Radicactive Material Laboratory (RML). The
PAL and RML activities are essentially located on the first flcor of Building 102.
The AFL operations are located in the basament of Building 102.

The PSER assumed the following modes of ctructural failure for those
three laborztories:

Adva.ice Fuel Laboratory (AFL)

+ Cracks de\v2lop in the walls and ceilipg with sections of the
ceiling failing on glove boxes causing a breach of confinement.

+ Glove boxes shift from their normal location and lose their
Teak-tight integrity. ‘

Plutonium Analvtical Laboratory (PAL)

* The walls and ceiling of the PAL, which is Toca*ed on the
first floor of Building 102, collapse.
* Glove boxes are overturned and crushed by falling debris.

Radicactive Material Laberatory (R1L) .

* The first floor walls and ceiling that surround the fous
main hot cells collapse.
+ Interconnecting ductwork and utilities in the RML collapse.

« In-cell liners remain intact but filters ars punctured.

L2R0o3
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The failure modes were a conservative estimate of the impact of a seismic
event of the structures for the following recasons. The analysis assumed total
collapse of the PAL. Totzl collapse of the AFL was not assumed since it is
located in the basement and tctal collapse would result in merely burying the
material., Thus, tofal'col1apse of the AFL would not provide a pathway for the
plutonium to escape from the AFL. [n assuming partial collapse from ceiling
cracks and secticns of concrete falling on glove boxes to breach confinement a
path was provided for the material tc escape thereby increasing the possibility
of release. It should be noted that since the issuance of the PSER, GE-VNC has
tied down all glove Soxes in the AFL i increase the resistance to the forces of A
seismic event.ll/ Collapse of all RML s*-uctures was assumed except che four
main hot cells. The hot cells were assumad to maintain their integrity because
they are massive structures, with 2-3 feet thick reinforced concrete walls,
floors, and ceiling. Approximately 70% of the volume of the below grade box
structure (base mat, foundation walls, and cell floor) is concrete. The volume
of above grade structure (cell walls and roof slab) is approximately 50% concrete
and steel,

The staff developed scenarios and made simplifying assumptions that imposed
more catascrophic effects upon the facilities than wcﬁid be realistically e§;ected
if NMSS had completad a full geclogic and structural raview of the facili.ies in
question. Based on the aforementioned damage scenarios, source terms werc derived

for use in the calculation of radiological consequences,

11/ In developing a scurce term, NMSS assumed that “he glove boxes would overiurn,
tumble arcund, lcad the glove box air with plutonium, and would then be crushed
by a large chunk of AFL ceiling. B8y tying down the glove boxes, GE-VNC has
reduced the possibility of this situation cccurring and thus reduced the possi-
bility of material release since vibratory motion alene will not significantly
load the air with plutonium,



Releases ang 0Ooses

The release mochanisms presented in the PSER were first generatior material
transport models (i.e., puff release and constant contiiuous release). Enginecrs
use this bounding technique as a first cut at the probiem to see whether or nq}

a problem exists and what the controlling features are . In this approach, the
assumptions made were §1mp1e in nature-:--uming release not hindered by trans-
portaticn mechanisms which would reduce the quantities released and projected impact
on the surrounding area, such as plutonium deposition within the area and S0%
metaorology.

Using the simplified approach as presented in the first generation medels,
the assumptions used encompassed the suspension mechanisms such as aftershecis
and winds altaough they were not specifically identified in the analysis. In
the development of the PSER source terms, MMSS assumed the current werking level
inventories for the various processes and experiments, and devised release
mechanisms based on the aforementicned damage scenarfos.— 1/ It was as:«.med that
the glove bexes would overturn, tumbie arcund, load the glove box air with
plutonium in concentrations of 300 mg/m3. and then the glove boxes would be
crushed by large chunks of the AFL ceiling breaching the glove box and releasing
the material.lé[ This methodology provides suspension mechanisms for release that
are greater than one would expect from suspension of material as a result of after-

shqcks and winds.

-
12/ As noted earlier, GE has committed itself to restrict operaticns to the
current working level fnventcries,

13/ Experimental data shows maximum air 1cad1ng factors of 100 mg/m>. Thus, the
PSER's assumption of 300 mg/m3 air Toading within the glove boxes is con-
servative by a factor of 3. J. M. Zelby et al. "Consideration in the A:SCS’“““’
of the Consoquencos of E€flugnts from Mixed Oxide Fuel Fabrication Plants ,
BHPL-1697 Rev. 1. Battelle Pacific Northwest Laboratory at "*ge 76 (June 1975).
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With respect to the AFL, aftershocks and winds are not considered a major
factor i1n determining the upper bound matorial release quantities for the
following reasons. Becaus: of the location of the AFL and of the physical
properties of plutonium, aftershacks and winds play a minor role in the transport
of material out of the AFL rubbly a7ter the primary earthquake movement has taken

place. 1y The winds would have to follow a tortursus path to reach the plutonfum

in the AFL. Wind speed reduction would occur because of surface drag and directicnal

changes since the wind would have to pass tarcugh a hole in the basement ceiling,
descend to near the basement flioor and find its way through the rubble to reach
the bulk‘of the plutonium. The wind velocity at that point would essentially
be zero., Most plutonium would be covered with rubble. Yibratory motion as a
result of aftershocks will not suspend a significant amount of material. The glove
box has already been crushed after the first earthaquake strike. Thus, the potential
for additioral air loading has been greatly diminished. Co'sidering these factors,
suspension of material due to aftershocks and winds would be credited to the
initial release as presentad in yhe PSER.
Fire was nct considered as a mechanism for dispersion of plutonium since

the laboratorias did not contain an apyreciable amount of flammable materfaf. As
explained in the PSER,

"Patential secondary effects including fires, axplosions

and flooding, were considered by the staff since tSese events

may represent means by which material can become mobilized,
The absenca of appreciable quantitics of flamadle material

14/ Winds were considared in the analysis of the hot cells and the PAL. For the
hot cells the effect of winds were incorgoritad as part of the breathing rate
of the damaged calls:; PSER at page 23. For the PAL, the affacts of winds were
considered 1n the assumption of plutenium flux frem the floor of 1 x 10-3/sec.
for the nitrate and 6 x 10-8/sec. for the nouder, PSER at page 26.

623056
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lessens the potential for fires. This has been verified
independently by the staff. Consequently heat sources, such
as electrical short circuits, arc not iikely to result in .
severe fires. GE has agreed that no adcitional quantities

of flammable materials shall be used or stored in these areas
without prior HRC approval.

The license did state the 6 percent pre-mixed hydrogen/inert
gas is stored onsite outside Building 102 and is made avail-
able through a piping system to the AFL for use in the
sintering process. Also, a 1imited quantity of quenching

gas is present, The licensee dces not consider these gases
as explosive mixtures. The staff agrees. The licensee
stated that no explosive mixtures are stored in {he RML and
AFL. Therefore the staff did not assume this as a credible
mechanism for dispersing piutonium, GE nas agreed that no
such materials shall be used or stored in these areas without
prior NRC approval.” (PSER, at pages 17-18)

The NMSS ralease estimates, as calculated for the assumed structural

failure, have been recently confirmed by the Pacific Northwest Laboratory (PNL).
Following the issuance of the PSER, the staff asked PNL to independently

review its estimatas of consequences, PHL's findings are contained in 2 report
entitled, "Source Term and Radfation Dose Estimates for Postulated Damage to
the 102 Building at the General Electric Vallecitos Nuclear Center", dated
February 1979, which is attached to and made part of this Decision.

PNL developed three scenarfos representing significant levels of loss of
confinement due to mederate, substantial, and major damage to Buflding 102 at VNC.
The damage scanarios were not correlated to any specific 1exe1 of sefsmic activity.
The three scenarics are:

1. Mederate damage scenario - perforation of the

enclosures in and the structure comprising the
Plutonium Analytical Laboratory.
2. Substantial damage scenario - complete loss of confinement

of the Plutonfum Analytical Laboratory and loss of the filters

- : > » s oy Lo
sealing the inlet to the Radicactive Materials Labora“ory (44-.;()L,¢’
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hot cells.

3. Major damage scenario - the damage outlined in (2) plus the
perforation of enclosures holding a significant inventories
of dispersibla plutonium in and the structure comprising the

Advanced Fueis Laboratory.

The results of the PNL review have shown that for the worst case (major
damage scenario) the maximum-exposed individual was estimated to receive 0.7 rem
to the lung and 1 rem to the bone, which are comparable to the doses presented
in the PSER (PSER Table V-2 at page 31). The calculated 50-year committed dose is
equivalent to 50 years of exposure to natural background radiation and medical
X-rays.

Releases from the failed structures, if any, are expected to be controijed
after any earthquake. Temporary fsolation of the material from the environment
may be achieved through several methods. For example, large plastic sheets
can be drawn over the vpenings, thereby depriving the material of exposure to
driving forces of winds. After the releases a.¢ -nntrolled, clean up can proceed
in an orderly fashion such that add’*ional relsases, if any, will be as low 2s
reasonably achievalle and are not expected tc exceed Tevels greater *han those
specified under 10 CFR Part 20, "Standards for Protection Against Radiation”.
Once controlled, the clean up at VNC would not pese extracrdinacy sroblams that
would preclude use of normal procedures for dccontamination‘éf the site.

Pre-clean up and decontaminaticn for the offsite area will not pose a health
and safety problem as a result of the postulated catastrophic earthquake. PNL's
estimates for the worst case scenario indiciate that the maximum residual plutonium

contamination, as a result of a three day uncontrolled continucus release, are

=
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within EPA's proposed guidelines of 0.2 uCi/mz. Therefore, there is no indi- )
cation that offsite clean-up and decontamination will be necessary since the
postulated ground contimination is below the proposed EPA standard.

Water contamination will not be a problem, even assuming that the basement
floor has developed cracks. Because of the transport properties of plutonium in
either the oxide or nitrate form, transportation through the soil into the ground-
water is an extremely slow process. Significant groundwater contamination by

plutoenium migration through the soil {s impossible because of the time require-
ment, plutonium concentration in the soil, the end plutonium concentraticn in the
groundvater, and the dilution factors involved with groundwater motien.
Contamination of the nearby San Antonio reservoir is not considered in the
PSER since the dam for the reservoir is located on the considered fzult netuork.
If the earthquake destroyed the dam, there would be no reservoir, but
assuming dam failure, no flooding of the YNC would occur since the topography of
that region would not permit flocding of the site, Even if the dam withstood the
earthquake, that reserveir alcng with the others in the area would not be signifi-
cantly contaminated due to the volume of water contafned in these reservoirs as
compared to the quantities of plutonium released. By way of compariscn only, and
not to establish a gquidaline for accidental releases, any contaminaticn of bedies
of water weuld be expectad to be well below the concentratiSn limits established in
10 CFR Part 20 for reoleases to unrestricted areas.

As further assurance that the impact of such an event will be minimized, GE
YNC has a writton emergency control plan for the site, The plan meets the re-

Gairements for plutonium handling facilities as set forth in 10 CFR 70.22(3).
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Specific plans have been developed for various emergencies including earthquakes.
Building emergency tcams have been trained in the use of survey instruments, pro-
tective apparel and remote manipulation equipment. Periodic drills are conductad
to assure adequate perscnnel response to emergency situations, and responsibili-
ties are designated 73r maintenance of communication equipment and standby equip-
ment and instruments. Arrangements have been made for hospitals, with supervision
by competent nuclear safety personnel, to receive and care for injured who may be
centaminated. During an emergency the General Electric Test Reactor (GETR) shift
supervisor is assigned control of all emergency cperations and insures ccordina-
tion between the Emergency Control Organizatiun and outside organizations such as
law enforcement agencies, fire control agencies and mutual aid o}ganizations.
This responsibility includas the operaticns at the Taboratories which house the

SNM activities.

Plutonium Toxicity

In the PSER, the Staff compared the calculated dese consequences with annual
expesures for occupaticnal workers allowed on a routine basis under 10 CFR Part
20. The doses from the assumed seismic avent were found to be of the same magnitﬁde
as the aforementicned regulatory dose limits. The use of the regulatory limit was
not intended tc establish guidelines for accidental releases and the resultant
estimated deses. They were used 0 put into perspective the consaguences of such
-

a postulated catastrophic event for whicn no definitive criteria exist. To the

extent the Friends of the Earth challenge the validity of the dose ievels given
g J
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in 10 CFR Part 20 and postulate greater material toxicity than now assumed by
the Cosmission, that challenge is essentially directed to the Commission's regu-

lations and should be addressed in a petition for rulemaking to the Commission.

Conclusicn
Continued operaticn of activities covered under License Ho. SNi1-280 doas not

pose a significant health and safety risk to the public. The FOE petition and

other requests to suspend License No. Sii1-260 have not provided new information

that would change NiMSS's conclusions as presented in the PSER. Morecver, the

plutonium release estimates presented in the PSER were recently confirmed by PHL,
Nonethelass, NMSS is continuing to evaluate the effects of seismic pheoncmena

on the VNC site, Before the Order to Show Cause for the GETR was fssued, NMSS

had initiated a program of analysis of the effects of abnormal natural phencmena

(earthquakes, severe weather and floeding) on existing commercial plutonium

research and develepment and fabricatinn facilities, 13/ including General Electric's

Vallecitos facility. This natural pheonome:n> review program will provide a

-ealistic assessment of the range of likelihocd of occurrence and credible con-

sequences of natural phencmena. In the course of the analysis of the effects of

natural phencmena, NMSS will refine the relsase caleculations on the basis of 'he

structural response to specific seismic events and the risk asscciated with centinued

Si\M operations.

—
(v
\\‘

James £. Ayer and Winston Burkhardt, "Ana?ysis of the Effects of Abnormal
Natural Phencmena on Existing Plutonium Fabricaticn Plants®, rosanted

at American iHluclear Society Topical Meeting, B8al Harbor, F1o.1ua, May 2-4,
1877. The paper dealt with the a*pfaa.n Hemg used to perform the 1na ysis.

It does not present the results of the analysis.

l

" !\‘
v 2L
e, i(. L5



- 18 «

These reviews will, of course, take into account the latest evidence regarding
the geologic and tectonic conditions at the Vallecitos site.
A copy of this Decision will be placed in the Commission's Public Document
Room at 1717 H Street, N.W., Washington, D.C. 20555 and the local reading room
for VNC set up at the NRC's QOffice of Inspection and Enforcement, Region V,
located at 1590 N. California Soulevard, Suite 202, Walnut Creek, California 94596.
A copy of this decision will also be filed with the Secretary of the Commission
for its review in accordance with 10 CFR 2.206(c) of the Commission's regulations.
In accordance with 10 CFR 2.206(c) of the Commission's Rules of Practice,
this decision will constitute the final action of the Commission twenty (20) days

after the date of issuance, unless the Commission on its own motion institutes

Lo 4.

William J. Dircks, Director
Office of Nuclear Material Safety
and Safeguards

review of this decision within that time.

Dated ag S1TvnT Spring, Maryland
tmsg_day of ;"c:-_-_, 1979.
d -

Enclosure:

PNL Rpt. - "Source Term & Radiatic

Dose Estimates for Postulated Damage

to the 102 Building at the General

Electric Vallecitos Nuclear Center”,

dated “ebruary 1373.
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