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Facility Description snd History
The CAVALIER reactor is located in a wing of the University of Virginia
. s » % . < » 1
reactor building. This building also houses the UVAR, classrooms, offices,
laboratories, and other support facilities for the Nuclear Engineering
Department., Eecause the CAVALIER and UVAR use the same design fuel element

the CAVALIER fuel elements were transferred to the UVAR Vi«
the elements are beiny used in the UVAR core. The core ¢
CAVALIER reactor was made up of plate fuel elements from the UVAR that had not
seen service in the UVAR,

The maximum CAVALIER reactor

power level was set in the Facility Operating

License at 100 watts. Over the past 10 years, the operatior has been at '
maximum power of about 6C watts, With a water level above the core of
approximately 8 feet, measured dose rates have been obtained during operatior
ét the top of the tank of about 4 mR/hr, and of less than 1 mR/hv the
general control room area. The CAVALIER was defueled on March 8, 1988, and
the reactor tank wa cently drained, A quantity of 2450 callons of ; ter wa
released to the onsive pond. The concentration of radicactivity in this '
was below the (10 CFR Part 20) Maximum Permissable Concentration (M for
effluents in which the specific radionuclides are not knowr
tetween October 1974 and April 1984, the CAVALIER has been operated for 4
N-Nours on 111 Cr"\;’nﬂ‘. "‘I"-Y";.(‘.'\? Materia Testing Reagtor MTR) «type fue
Since April 19564 it nas been operated for 230 W-hours on curved-plate fue
The flat-plate fuel elements were transferred and used in the UVAR be nir ;
May 1984. These same elements had reached the end of their usefulne 't the
VAR and were shipped in the ear!ly fal of 198/ t the vannah River nt ¢
reprocessing.
2.2 Discussion
The licensee proposed to dismantle the CAVALIER reactor in a rdance wit!
their Decom 1ssioning Plar They intend to deconta ‘nate the area be W the
radiation and contamination levels of RG 1.B86 and the staff positions, a
addressed in Section 2.2 of their Safety Analysis, for unrestrictec g

and use, The recuired essential support syster al ervices for the CAV!/
dismantling such as power, heat, water LY tions, satety, and security
will be maintained by virtue of the continuation of operations of the UVAI

"[‘ ‘\m}“:;"r,,“; the "\,(' ,!‘g:.f\(."' ;f ess, :_\\ react y P ‘;"\,‘,_.’ And FV~A e pme nt
which was in contact with the reactor fuel and start-ug Urce were surveye
for contamination. A minor amount of fixed and removable contar iti1on wat
tounc on some components. Most of these mponents have beéeen de ntan A ¢
All fixed radiation monitors and alarms will remain in operatior Presently,
the entire building (Reactor Facility $ & restricted area, with & ng le
access puint for both reactors. Access to the Reactor Facility and the CAVALIEI
room wii continue to be restricted the ¢ $ ¢ e

1T the proposed CAVALIER dé L ning atr ense te natior ‘ epted |
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NRC, the licensee may teke Lhe regulatory steps necessary to transfer the
CAVALIER room to the UVAR Facility Operating License No. R-66 and maintain it
as & restricted area under Facility Operating License No. R-66. This transfer
would occur after the CAVALIER decommissioning, but before or at the time of
the CAVALIER license termination,

2.3 Radiation Sources

The CAVALIER's 16 fuel elements, comprising of 2639 grams of U-235, have been
unloaded ard transferred to the UVAR Facility Operating License No. R-66, Some
of the curved-plate elements from the CAVALIER were surveyed and it was deter-
mined that the highest dose rate from a typical element a2t 1 foot was 2mR/hr,
The low exposure rate was indicative of the low burn-up of the fuel and the low
flux in the reactor and the fact that the reactor had not operated since 1987,
Because the flux and usage was sc low, no significant contamination and/or
activation has been found on the reactor fuel. However, a minor amount of
fixed and removable contamination has been found un a few of the internal
surfaces of the reactor that were in direct contact with the fuel. Most of
these components have been decontaminated and sealed in plastic. The licensee
may choose to transfer some CAVALIER components to the UVAR license for reuse.
The UVAR license would be amended to accept this materia) prior to transfer,
This transfer would occur prior to or at the time of CAVALIER license termina-
tion.

The CAVALIER's neutron source was &8 1 curie Pu-Be source. It will remain at
the Reactor Facility under the University's Byproduct Materials License
No. 45-0003426.

The staff finds that the licensee's plan for controlling radiation sources fis
acceptable.

2.4 Health and Safety M-nagement

The Radiation Protection Program for the Dismantling and Decommissioning
Program is an extension of the existing Radiation Protection Program. The
individuals directly responsible for the implementation and safety of the
CAVALIER Decoumissioning Plan are the Reactor Supervisors. They have 22 years
of reactor experience at the UVA facility. The reactor supervisors will be
responsible for the safe dismantling of the CAVALIEZR reactor, assuring that
operations are conducted in a safe manner, within the 1imits prescribed by the
facility license, federal regulations, the facility QA/QC plan, and the require-
ments of the Decommissioning Plan. They shall be advised by the Reactor
Director on compliance matters and by the Radiistion Safety Officer (RSO) and
reactor hea'th physicists. The RSO 1s a certified health physicist with five
years experience in radiation safety. The licensee stated that it is their
policy that all dismentling operations will be governed by the relevant federal,
stat: and local regulations, regulatory guides, and standar.s associated with
nuclear reactor dismantling, safety, radiclogical and e.v ronmental health, and
industrial hygiene. The staff finds the above program to be acceptable,
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2.5 Health Physics Program Opjective

2 v ’
The goal of the health physics program is to essure that the criteria Tor
release of the facility and equipment thereir for unrestricted use are satistied
and that this end product will be achieved with as low as reasonable achievable
(ALARA) exposure to the workers and the general public. Health physics functic
will be provided by the University of Virginia Reactor Facility staff., N
contractor assistance is anticipated, as all waste that needs to be discaras
can be performed as part of the University's 'ow level waite disposal progran
The radiation protection program will be in accordance with 1 FR Part ¢
Decommissioning practices will conform to Regulatory Guide 1.8t
The CAVALIER and 1ts environs will he monitored during the decommissionir
operation in the same manner as that 1n effect during the norm perat
period. Additional moniioring will be performed and documented during the
dismant1ing phase The licensee intends to perform a eout surve ,‘“"(-
all decommissioning activities are comp lete The staff finds the at £
commitments to be acceptable
In order to meet the guidance of draft RG 1006, the licensee ha mmitted t
having the Lrl.;i"‘\".j tC assure tne accura of al measurements as part
their final report to the NR( Reactor health physics personnel will be
responsible for maintenance of radica ve exposure records, implementatior
of the environmenta! su) /ey program, ensuring compl!iance with work procedures,
training, and specific work task Addit‘onally, the RSO continues to be
responsible for area and airborne radifoactivity curveys; administering the
respiratory protection program; assistiy in decontar.inati of personne
equipment and facilities; nauctir ' ati i tection training; pers E't
dosimetry; and assuring hat all perscnnel working in radiat art properly
utilize protective clothr
The training program was recently evaluated by N napector and tTour 1 t
acceptable. (NRC Inspection Keport NoOS. -62 /90- anc 6 /9
Resumes were provided for & nanagerial personné involve I 5 !
The decommissioning organization s shuwn in Figure he staff finds the
above te be acceptable,
"6 Dose Evaluyation

he licensee has estimated that the ective : ent expected 1
the ’;"<f‘:'f‘ ol ntaminat n/aismarl ! erat n wil ¢ & ‘b ;

5 pers rem. This est tior | n the ex w levels
radioactivity from all source nd thée mannery n which statt members pertori
their tasks with the aim of maintat iy DY nnel ext re ¢ min fmur
<"{‘ measure! Tor assuring that Lhé ,H’ Livi ext SUTre w D¢ Al A} s Y Lhe
estimate of collective dose ¢ yalent are acceptable to the ~‘

4 Y -
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7 “Unrestricted Use" Release Criteria
Y - - d N o . [ 4 g i §
The surface contamination criteria used by the N! staff in past decommissionings
n as . .
of non-power reactors for release of areas for unrestricted use or unrestricted
s ;. - \ Dan 1 " r P - 3 4 o 1 )
access are found in Requiatory uuid 1.86, Table 1 n addition, externa
- - | ’ 3 3
exposure rates must be less than 5 uR/hr above natural background at 1 meter
- - . e i ¢ P 1 % 1
from the measured surfaces. Alternately, for external exposure levels, 1f it
> can be ‘)h('hy‘. {03(‘1 Or ‘.‘t(":\d‘ ,\.~u;C"_‘ 1 '\’( vicinity ot the rad atior
e . « . . - | 1
. source, that the radiation exposure guideiine ¢t 10 mR/yr would not De exceeded,
. PR 1. . . ! 5 L ¢ 14 ] T ]
then levels greater Lha! UR/hr wou id De acceptlabie. ne censee heS committec
l to these criteria and the staff finds this commitment acceptable Tor this
r 44
specivic site,
8 Radioactive Matertals and Waste Management
3 &
The reactor fuel has been transferred to the UVAR; only minimal dioactive
d material in the form of activated metallic components rema During the
N | . . 11 a 3 4 . 4
l : defueling process, all areas of the reactor vesse! were surveyed by the enses
for contamination., No significant contamination was found The licenset
expects no releases of airborne contaminatior The CAVALIER'S tank water w
analyzed for contamination and disposed of according to regulatory requirement:
All swipes, gloves, filter papers, wiping papers, and ra were stored in a
disposal barrel., All packaging and shipping of any low-level radiocactive waste
¢ for transport and burial will adhere to 10 CFR Part 71, 1 R Part 20, ar
45 CFR Part 173 thru 178, and the stendards set forth by the CAVALII "Ra
active Shipment Checklist.”
The staff finds the above licensee pr tice TOr ha ¢ ré v
waste to be acceptable
[« ECON
The selected decommissioning method is DICON In this method, the CAVA
reactor will be dismantied and any residua! radioactivity of the re Lo
structure or its component parts removed Or decontaminated to @ level that
permits the property to be released Tor unrest te £
f i { cCIir 8
ENVIRONMENTAL CON ERA N
r, envirom nta B5SE ment and Yir r f 1 nit . mp ’ re | tiVE ¢
+he '."',(:»t’j é tio Wa ¢ ‘\,-,‘ shed . +hre Federa D icte or |
Pursuant to 10 CFR 50,32, the Commission has determined that the 1i1ssuance 01
the order w have no significant impact on the environmer
4.0
. Based on our review of the fe ity hea'th pt! rygat tion, ¢ e '
T»,A' ocedure " :,. ,.-" C el ¢ + the y b b ¢ + [ i
. W ",‘\ U .‘ ' $ B 1 § ..! ’L“ 4 § ¢ ’
- \ r ate DY - + + ITé e ¢ f; [ i\ ¢ :
C S [ rntlir the ;“_“ FF re + ' f 4 v 4
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material, and decontamination for unrestricted use. The staff also concludes
that the dismantling and decontamination operations can be conducted without
undue risk to the heelth and safety of the public or the University of Virginia
Reactor Facility staff and without any significant impact on the environment.
The staff, therefore, finds the licensee's Decormissioning Plan to be
acceptable.

Principal Contributors: J. Minns
A. Adams, Jr,

Attachments:
Figures 1, 2, and 3

Date: February 3, 1992
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