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DECOMMISSIONING PLAN
for the

CATHOLIC UNIVERSITY OF AMERICA AGN-201 NUCLEAR REACTOR

1.0 ORIENTATION

In accordance with 10 CFR 50,82, this dismantling and decom~
missioning pl?n is submitted to the U.,8. Nuclear Regulatory Com=-
mission (NRC)' in support of the request of The Catholic Univer-
sity of America (CUA) for authority to surrender License R-31
voluntarily and to decommission the CUA AGN-201 Nuclear Reactor
(CAGN) and dispose of its components. The plan describes the means
by which all radicactive or contaminated components will be removed
and the facility will be decontaminated. The plan provides rea-
sonable assurance that dismantling the facility and disposal of its
compenents will be performed in accordance with the Code of Federal
Regulations (CFR) and will not be inimical to the common defense
and security ner *o “he health and safety of the publaic.

The format of this plan has been adapted from that which pre-
viously had been accepted with respect to the University of Utah
AGN=201M reactor. The plan includes information on the history of
the facility, its current radiological status, dismantling alter~
natives, the decommissioning organization and its responsibilities,
the regulations, regulatory guides and standards which will guide
the decommissioning activities, and the gqualifications of the de-
comuissicnang staff. The plan doscribes the personnel protection
progyram, tasks and schedules, physical security and safeguards,
radicactive materials management, technical specifications, en-
vironmental impact and the termination radiation survey plan which
together comprise the decommissioning plan.

In anticipation of decommissioning, the fuel has been removed
from the reactor and is stored in the CUA fuel storage facility,
pending transfer to its cwner, the Department of Energy (DOE). DOE
has stated tentatively that the fuel will be shipped to the DOE Op~
erations Office (ORO), Y-12 Facility, Oak Ridge, TN. The fuel will
be shipped under the existing license and in accordance with DOE,
NRC, and Department of Transportation (DOT) requirements as soon as
final DOF instructions for transfer are received. CUA has received
a scrap declaration form and related forms from ORO. It 1s expected
that sbh . pping containers and conzignment instructions for the fuel
will be provided by ORO, in a timely manner, following completion

A list of all abbreviations ard acrenyms used is included
as Appendix J.



and return of the forms by CUA, As per 10 CFR 50.59 assessment by
CUA, shipment of the fuel represents no unreviewed safety guestions
and the fuel will be shipped under the current license as soon as
practicable.

The decommissioning effort will be managed by the CUA Radia-
tion Safety Office (CRSO), The Director of Rad.ation Safety (DRS)
has been designated Reactor Administrator (RA) for the purpose of
decommissioning. The staff cconsists of the Director, who is the
CUA Radiation Safety Officer (RSO) and one full-time health physics
technician (in training to become a health physicist); two part-
time personnel provide electronics maintenance, and computer en*ry
and clerical assistance. It i1s anticipated that all CUA decommis-
sioning activities can and will be performed by these University
personnel ., This decommissioning plan and all prior decommissioning
activities have been reviewed and approved by the CUA Radiation
Safety Committee (RSC).

1.2 Synopsis of the Decommizsionin lan

The selected decommissioning method is D E C O N through which
the reactor structure will be dismantled--to Lhe extent necessary
to insure that the radicactivity of its components is consistent
with their release for unrestricted use or dispusition, or to
idantify components which must be disposed of as radwaste., No other
decommissioning alternative 1s considered to be reasonable, The
cost of the decommissioning project is expected to total about
$11,000, including the cost of the termination radiation survey,
and not including disposition of the decontaminated reactor struce
ture. Post-decommissioning dispcsition of the structure is the
responsibility of the Mechanical Engineering Department. It is
anticipated that it will be cut up for scrap, in pieces whose size
will permit either burial in the present reactor pit or removal
from the building via existing doorways. Decommissioning funding
has been committed by the CTUA Administration via the normal budget
of the CRSO. This decommissioning plan applies to the CAGN, its
structure and comyonents, and to Room B-16R, Pangborn Hall, in-
cluding radivcactive waste that may be generated during the decom-
migsioning process. The criteria for unrestricted release shall be
the limits recommended in NRC Regulatory Guide {(RG) 1.86. In ad-
dition, the exposure rate due to surface contamination shall be
less than 5 uR/h above natural background at a distance of one
meter. Any components which cannot be decontaminated to comply with
these criteria will be transferred to the CRSO for disposal in
accordance \ ‘th applicable federal, state, and local regulations.
Decommission.ng activities will be performed under the existing CUA
radiation safety program to ensure that occupational exposures are
ALARA. These activities also will be performed in conformance with
established industrial safety practices. Al]l activities will be
completed within one year of receiving approval from NRC te proceed
with decommissioning. No special eguipment, tools, or contractor
assistance will be required and gquality assurance reviews and aud-
its will be conducted as needed by the RSC. All solid and ] guid
radicactive wastes generated during the project will be transferred
to the CRSO for disposal. The collective dose equivalent to decon-
missioning stalf is anticipated to be less than 6.1 person-rem. A
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submitted to the NKRC. Appendix C contains an estimate of the fis~
sion product inventory of the fuel resulting from operating the
CAGN at CUA,

1.4 Radiological Status of the Facility

The CAGN had a polyethylene-moderated, graphite-reflected,
water-shielded core. The reactor core consisted of a set of nine
circular polyethylene disks, approximately 25 centimeters in dia=-
meter, containing a uniform dispersion of uranium oxide enriched to
less than 20% U-235, Both safety rods and the ccarse control rod
contained similar fuel material, in the form of columns of right
circular cylindrical segments, collectively sealed in aluminum
capsules, so that reactivity increased as rods were inserted into
the reactor core; the fine contrel rod consisted of aluminme
encapsulated polyethylene (unfueled). Monthly radiation surveys
prior aud subseguent to defueling have shown no evidence of radio=
active contamination due to activativn of reactor components or the
leakage of fission products.

The 10 mCi radium-beryllium start-up neutrc. source was res-
moved and placed in a neutron source storage tank prior to removal
of the fuel from the reactor, to keep radiation exposures ALARA
during defueling. Wipe tests of the sealed source gave nu indit a=
tion of leakage. The source was shipped tc RAMP, Inc. in Denver,
CO, in the summer of 1990 for disposal at the low level waste site
at Beatty, NV.

Following removal of the start~-up source, defueling proceeded
as per written procedure. Wipes of reactor components adjacent to
the core can and of the exterior of the core can showed ne evidence
of ceontamination or fission-product leakage. The core can was re-
moved from the reactor and transferred to the fume hood in the Ra-
diation Safety Laboratory. A gasecus sample was taken from the her~
metically-sealed core can and analyzed for the presence of radio-
active contamination. No fission products were observed in the gam~
ma spectrum of the sample. The control rod guide tubes were remov
from the core can and replaced with pre-fabricated c-ver plates to
permit insertion of the core can into a storage safe. At a later
date, the fuel disks were removed from the core can, inspected,
surveyed, inventoried, sealed in plastic bags, and re-stowed on two
separate shelves of the safe, Calculations performed by the RA con-
firmed that the value of k, for the storage array in the fuel safe
was much less than the value of 0.8 reguired by the Technical Spe-
cifications. Fuel from the safety and control rods was similarly
inspected, surveyed, inventoried, sealed, and stored in a separate
safe in the Reactor Room. Radiation levels arcound the reactor
structure decreased to nominal background levels promptly upon
removal of the core can.

Cpon removal of the core-can from the reactor, the fuel had a
maximum container surface exposure rate of 4.5 mR/’h and a minimum
of 0.1 mR/h. The low exposure rates are indicative of the low
burn-up of the fuel, the low neutron flux in the reactor at full
licensed power, and the fa. that the reactor had not been operated
since 1982 (approximately seven years), Because both the neutron
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flux and usage were low, no measurable contaminatien and/'or actis
ation has been found during extensive surveys performed by Lthe
CRSO. A minor amount of fixed and removable contamination is ex=

ected to be found on surfaces of reactor core components which were
in direct contact with the fuel. All such components have been
sealed in plastic, and remain stored in the reactor roow, pending
furthe. survey. These components will be disposed of in accordance
with RG 1.86 after NRC approval to decommission has been received,

1.5 Decommissioning Alternatives

The Catholic University of America is seeking authority to
surrender License R-31 and revert the facility to unrestricted use.
The University has selected D EC ON as the methed for decommis=
sioning the CAGN. It is expected that all reactor eguipment and
structures contaizing radicactive contaminants will be decontami=
nated to levels which permit their release for unrestricted use. 1t
is the intention of the licensee Lo remove all radicactive fluids,
radicactive waste, and other materials connected with the mecha~
nism, cperacion, and decontamination of the CAGN and reassign the
reactor room for unrestricted use. The reactor pit and the reactor
room floors are vinyl-tile-surfaced concrete, slab-on-grade. There
are no sewer drains in the facility. No other spaces are pertinent
to this decommissioning plan. Any materials or components which do
not satisfy the conditions for unrestricted release will be trans-
fer:ed to the CRSO for disposal as radicactive waste. Although not
pert of the decommissivning p'an, it is intended to cut the decon=
taminated structure into pieces small enocugh for either removal
through existing doorways or burial in the reactor pit, which would
be Lack-filled and topped by & concrete slab, continuous with the
present reactor room floor.

No cother decommissioniu) alternative is reasconable. The reac-
tor has not been used in over eight years; it is of nu preseant (or
perceived future) value to CUA. It i1s desired to use the space
occupied by the CAGN for other purposes., There is no known market
for the intact reactor structur: and/or control console, To remove
the structure, intact, would reguire removal and replacement of a
portion of the exterior wall of the reactor room, a costly effort.
The Smithsonian Institution had expressed an interest in the struc-
ture and contreol console; they subseguently dropped the matter.

1.6

The crganization responsible for the decommissioning is diagrammed
in Figure 3. Individuals at various management levels have respon-
sibilities related to safeguarding the public and facility per-
sonnel from undue radiation exposure and for adhering to all re-
guirements of the fac.lity license. The assignment of specific
responsibilities is described below.

Presadent - The President is the Chief Administrabive Officer
responsible for the Universibty and its activities,

Execubt ive Vice President (EVP) - The EVP is responsible Lo Lhe
President fur Lhe day~to=day uperalion of the universily and repre-
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sents the President in all health and safety matters, including
Lthose pertaining to the reactor facility., The EVP promulgates the
Univereity Radiation Safety Program, with the advice of Lhe RSC.

, i - The RA (who i1s also the DRS) is
the University Administrative Officer responsible to the EVP for
the reactor facility and for related Technical Specification con-
pliance, safety and decommissiuvning, and for insuring regulatory
compliance with respect Lo the reactor facility. In this capacity,
and in conformance with the facility license and the policies set '
forth by the RSC, the RA prepares all regulatiuns for the facility, |
reviews all provedures, seeks approval of all procedures and pro= 3
pusals for changes and expeciments from the RSC, and is respunsible
for the health and safety of all personnel in the facility. The RA
will prepare ths final decommissivning report to the NRC.

Radiation Safety Committee RSC) = The RSC advises the EVP in
a4ll matters concerning the radiological health and safely of per- .
sonnel who might be exposed te radiation produced by university- !
owned and/or ~operated sources or eguipment, The committee reviews :
and approves the University's Radiation Safety Program, for pro-
mulgation by the EVP. The committee is informed of any occurrences
related to radiation health and safety and/or reactor safety which
are reportable to any authorities outside the University, advises _
the EVP of such occurcences and makes recommendations Lo Lhoe EVP g
with regard to any such matters. The committee holds periodic mneet-
ings and has the responsibility and authority to conduct audits and
reviews of the records of the RA and the DRS,

Iy -

The decommissioning plan has been reviewed and approved by the
RSC. The RSC has audited the records of the Reactor Administrator
and RSC which relate Lo pre-decommissioning activities conducted to
date, and will continue to audit reluated activities until the de- :
commissioning is completed, |

L, Rl RS T ey

The current membership of the RSC is shown in Appendix D,

4 (DRSS} _~ The DRS is the Universaity i

RSO, who administers the University's radialion safely program and
provides technical assistance to the RSC (the RSO serves ex officio
as a menber of the committee). The RSO is authorized and directed
toe promulgate and enforce such procedures as are necessary to as-
sure compliance with applicable federal regulations and to ensure
the accurate interpretation and effective implementation of poli-
cies established by the RS8C. The DRS i1s the head of the CRSO and
oversees the activities of its personnel,

Decommissioning Staff - The decommissioning staff consists of
the RA and the Heai.h Fhysics Technician assigned to the CRSO. The
stalfl is responsible for perforning all decommissioning activities.
Contracto,s assistance will not be required, These persvnnel are:

Dr. Warren B, KEeene, Reaclor Adainzsstoalor and Director of
Radiatien Safely,

\
|
|
L—'—.—.___t_‘___‘..._._..__-.____-.__v. N aTT= e N TE o S T e B e i P ——



i
)y

Mr. Mohammad S. Saba, Heallh Physics Technician and Health
Physicvist in Training,

1.7 Staff Quglifications

All decommissioning~related activities have been and will be
performed by the RA/RSO, assisted by the Health Physics Technician
in the CRSO, The RA is well-trained in the use of radiological
equipment and in pertinent decontamination work. The Health Physics
Technician is in-Lraining and will be appropriately supervised, The
gualifications and training of Lthe staff, relevant Lo the decommis=
sioning effort, are summarized in resumes included in Appendix E.

1.8 Regulations, Regulatory Guides and Standards

Decommissioning-related operations will be governed by pertin=
ent. portions of relevant [ederal, state, and local reguvlations,
regulatory guides, and standards associated with nuclear research
reactor dismantling, safety, radiological and environmental health,
and industrial hygien=s. A list of such which are held and believed
applicable is included as Appendix F. The list is not intended to
be exhaustive; it is deemed adeguate.

1.9 Cost and Funding

The Catholic University of America has committed to provide
adeguate financial support to ensure the safe and timely decommis~=
sioning of the CAGN. It is estimated that the btotal! cost of de-
commissioning will be less Lhan $12,000, due to the [act thal con=
tamination or activation of the reactor structure in excess of 10
CFR 20 and RG 1.86 limits has neilher been found, nor is anticipat=-
ed. This amount includes the anticipated cost of radwaste disposal
and the termination radiation survey. Funding is via the budget of
the Radiation Safety Office.

2.0 Tasks and Schedules

The CAGN decommissioning plan includes all tasks whose com=
pletion is reqguired in order to remove all radicactive components
from the CAGN facility so that any components remaining in the
facility at the time of the final survey will be within the con-
tamination limits of RG 1.86 and below 5 uR/h above background at
a distance of cne meter. A preliminary survey has indicated this is
already the case.

TASK 8/8C U
1. Sawmple & dispose of shield waler Completed
2« Remove startup source CompletLed
3. Dispuse of starlup source Completbed
4. Renuve Core cah Cumpleled
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5. Disassemble and inspect Completed
fuel segments
6. Sabmit fuel scrap declaration 1 FEB 92
and related forms to ORO
7. Ship fuel to DOE designee 60 days after receipt of
containers and shipping
authority
8. Disassemble reactor struc- Decommissioning approval
ture Lo Lthe extent necessary plus 6 months
Lo determine the radivac-
Livity of all components
9. Decoslaminate reactor Decommissioning approval
component s plus 6 munths
10, Transler all radwaste Decommissioning approuval
to CRSO four disposition plus 6 months
1l. Termination radiation sur= Decommissioning approval
vey of the CAGN faclility, plus nine months
12. Submit final repert to the Decommissioning approval

NRC requesting termination

plus 12 months

of the facility license.
1.0 Personnel Protection

3.1 _azard Analysis

There are no special health or safety considerations which are
pertinent Lo the dismantling or decommissioning of the CAGN, Normaa
radic'ogical health protection gensiderations are appropriate to
fuel handling and componenl decontamination activity and will be
observed. Excapt for a few components which were in direct contact
with the fuel, no radioective contamination or activation of the
stracture has been found in extensive preliminary surveys; there-
fore, radiation exposure of personnel will be minimal,

Removal of Lhe start-up source and the fuel constituted tasks
in which exposure of personnel to radiation was unavoidable. How-
ever neither whole body nor finger dosimeters recorded measurable
exposure incident to these operations., Additional handling of the
fuel will be required incident to guarterly inspection and inven-
tory, measurementis reguired for the ORO scrap declaration, and
packaging the fuel for shipment. However it is unlikely that sig-
nificant radiation exposures to personnel will result from any of
these activities. No other decommissioning procedures will involve
any radiation exposure above natural background. Involved personnel
are provided film (bela-gamma-neutron) and extremity (beta-gamma)
badges Ly the RS0, incidenl te their other duties; therefore moni=
taring of esposure .ncident to fuel handling will be included in
their espusure records. No radiation exposures in excess of nominal
background levels have been repocted by the dosimetry vendor for
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periods during which start-up source or fuel have been handled. 1t
is estimated that a collective duse-eguivalent of less than 0,1
person=rem (whole-body and/or extremity) will have been received by
decommissioning personnel when decommissioning is completed,

3.2 Badiation Protection.

The radiation protection program will be consistent with ap=
plicable portions of the publications listed in Appendix F. A copy
of the University's Radiation Safety Manual is included as Appendix
G. Reaponsibility for proper control of radiation hazards at the
CAGN rests with the RSO,

All decommissioning activities will be conducted to comply
with the ALARA principle te minimize radiation exposure of decom-
missioning staff and will be conducted within the scope of the
University's existing radiation safety program. Radiation safety
during all operations will be assured through personnel monitoring,
surveys, and procedures that are reviewed and approved by the RSO.

The CRSO possesses, uses, maintains and calibrates various
radiation detectiocn and survey eguipment, It includes 3 inch by 3
inch sodium iodide and Ge(Li) detectars connected to a nultichannel
analyzer for gamma spectroscopy, a windowless gas={low proporticaal
counter for alpha and beta particle detection, and portable survey
meters, The portable survey meters, which are provided by the CRSO
to all laborataries which reguire them, include Johnson Asscciates
Model GSM-15, Ludlum Model ESP, and Eberline Mudel E-120 Geiger
counter survey meters. A liquid scintillation detector is available
in the CRSO,

No significant personnel exposures are anticipated since lit-
tle contamination or activation has been found in preliminary sur-
veys. Personnel exposure wili be monitored with portable radiation
detectors, individual film (whole body), and TLD fextremity) dosi=
meters, when the latter are appropriate.

3.3 Industiial Safety and Hygieune

Decommissioning the CAGN will proceed in a manner consistent
with applicable OSHA and District of Columbia industrial safety
regquirements. The University Department of Environmental Safety
(DES) maintains a continuing accident prevention program, monitors
the campus for hazards to environmental health, and provides lab-
oratories and inCividuals with advice and technical assistance for
developing effective health and safety practices. Its accomplish=
ments have been recognized by being named a 1991 recipient of an
Award of Merit by the National Safely Council. DES conducts regular
inspections of University facilities. The staff includes the Direc«
tor (a Certified Industrial Hygienist), an Occupational Safety &
Health Specialist, and a Chemical Inventory and Waste Manager, The
Director is responsible to the EVP for prometing good health and
safety practices within the University community. The Director is
a4 member of the RSC,

i L s W W [ USRS (e RSS—
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Decommissioning personnel are obliged to adhere to health and
salety practives outlined in the University's Chemical Materials
Safely Manual, The manual contains general procedures for anergenoy
response, laboratory safety, industrial safety, general safety,
dispusal of non-radicactive hazardous waste, and fire safety. It
alse incorporates the OSHA-mandated Chemical Hygiene Plan. Decom=-
missioning personnel are familiar with the contents ¢f this manual.
A vopy of the manual is ingluded as Appendix H,

The most probable type of accident related to decommissioning
is that which might be called “mechanical"™ and might result from
either human error or mechanical failure. The probability of human
ereer will be ninimiced by making adeguate preparvation for the work
and by following pr~determined procedures which will be discussed
by participating personnel before the actual work is commenced, The
probability of wechanical failure will be minimized by thorcugh
inspection of all equipmnent in advance of its use.

Decommissioning stafl are supplied with coveralls, gloves,
salety glasses a~d safety shoes, to be used when appropriate; dust
masks and respirators are available and their use is required when
appropriate, Chemical solvents may be used Lo remove radivaclive
conLamination from some reactor components., Appropriate ventilation
will ke provided., The use and disposal of solvents, which are not
radivat Lavely contaminated will be in accordance with standard
Crilvers ity praclice. Disposal of radicactively vontaminated sols
vents w.1ll be in acvordance with the policies of the CRSO.

4.0 SECURITY AND SAFEGUARDS

Two categories of storage safely are discussed, that for the
fuel and that for residual radwaste pending its dizpusition off-
site.

4.1 Fuel

All CAGN SNM (reactor fusel) held under license No. R=31, in-
cluding the thermal fuse and the unirradiated fission plate, has
been stored in locked fuel storage safes in the reactor room since
it was removed from the reactor on 17 March 1990. 1t will remain
there until it is packaged for shipment to DOE's designee. The
reactor room is a controlled access area, eguipped with a security
system which bas been described in prior communication with NRC,

Pending its transfer, the fuel is inspected and inventoried
periodically, in accordance with the technical specifications, to
ensure that the material is secure, has not been tampered with, and
that the physical integrity of the fuel and its containers has not
deterivrated.

After receiving appropriate shipping containers and shipment
authority, CUA will transfer the fuel in accordance with pertinent
safeguards requirements of 10 CFR 73.67!g) and DOT regulations.
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4.2 BRadicactive Waste

Reactor components removed during the defueling process have
besn surveyed and sealed in plastic wrapping and are stored in the
reactor room, pending NRC approval to proceed with decommissioning,

After receipt of decommissioning autherity, reactor-related
contaminated material, parts or components which can not be de-
contaminated to RG 1,86 standards will be transferred to the CRSO,
for interim storage and/or disposal=-depending on the availability
of low level waste site access.

The CUA byproduct material, speclal nuclear material and
source material licenses are adeguate Lo provide for lawful reLen=
Lion of residual radwaste until such Lime @s it can be depusited in
a low level waste site.

The CRSO radwaste handling and storage facility is described
in Section 6,3,

5.0 Risk Analysis

Because all fuel has been removed from the reactor and is
wtoved in 4 configuration which insares that kg < 0.8, the Ra-Be
neulron source has been disposed of, and very little contamination
and no activated materials have been found, no credible radivlogi~
val accident van be postulated. Criticality can be achieved unly by
reassembling the core and contrel rod material in the presence of
an adeguate rellectur-moderator. Such an occurrence by accident is
impossible.

6.0 Radicactive Material Management
6.1 FEuel Disposal

All fuel has been removed from the CAGN and is stored as de-
scribed in Sec. 441, The fuel will be shipped to DOE's designee as
soon as appropriate approval for fuel transfer is received., Sche-
duling was discussed in Sec. 2.0.

6.2 Radioagtive Waste Process.ng

Nu gaseous or airborne radivactive wastes have been chserved
in the CAGN facility or are expected to be generated during the
decommissioning erocess, A small amount of aguecus radivactive
waste {estimated to be less than Lhree gallons) may be yenervated in
the decontaminatien of reactor compunents. A much smaller amount of
radivactively contaminated chemical sclvents may also result from
decontamina' ion efforts. Ligquid wastes will be rendered inte a form
that facilitates disposel, as directed by the RSO, Less than one
cubic foot of solid contaminated waste (conprised of wipes, dispos-
able gloves and protective clothing, and drop cleths) was generated
during the defucling; i1t has been disposed of by the CRSO. It is
anticipated that 4 total of less than 5 cubic feel of sdditional
solid waste will be produced incident Lo decommissioning. The waste

a—
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will be disposed of thruugh the Cniversity's low+level radicactive
wasle program managed by the CRSO, and descvribed in Appendix G.

Except for core components which were in direct contact with
Lhe fuel, prelininary surveys have found no evidence of radivactive
contaminaiion in the facility. Reactor cumponents not in direct
vontact with the fuel are not expected to be contaminated or show
any evidence of activaticn., However, any parts, components, or ma=
terial which do not meet the unrestricvted release criteria des-
cribed in Sec, 1.2 and 2.0 will be delivered Lo the CRS8O==for dis-
posal in a low level radivactive wasle site, in accordance with NRC
and DOT regulations, at & time when site access exists.

Mixed waste generation is nul anticipated, However the Univer=
sity's Vitreous Stale Laboratory has estensive sxperience in radio-
active and mised wasie managenenl research, Separation of any small
guant ity of mixed waste, which might be gensrated, into ils respecs
Live toxic and radicactive components is espected to be feasible.

6.2

The CUA vadivactive waste handling and storage facility coan-
sists of a quonset hut of aypruaimatuT) 600 square feel, with a
ventral ceiling height of twelve feet, Tt is not shown oan the
campus map (Fig. 1); it is lecated adjacent te the south and east
wings of St. John's Hall, which is shown. Tt is equipped with a
fume hood with HEPA-filtered exhaust arl a stainless steel sink
where all licensee sewer disposal of radivsctaive apaterial origi=
pates. & 30,000 pound~force in=drum compactor is on order, It will
be installed during the early part of 1592. Given Lhe present rad-
waste generation rate and anticipated increases Lheiein, it is es-
timated that CUA has the capacity to store radwasle on site for
mere than [ive years, should lack of access to a low level waste
site make that necesmsary. Plans exist Lo enhance the security of
Lhe facility, consistent with the potential increase in Lhe average
radwaste inventory which will result from prolonged site unavai?-
ability.

7.0 TECHNICAL SPECIFICATIONS

The reactor has been defueled and the reactor license has been
amended to "posscssion only," with appropriately revised technical
specificat lons. No further changes in the technical specifications
are believed to be necessary during the decocmmissioning projects
(Certain of the Technical Specificalions will become inapplicable
when the fuel has been shipped.) Radiation monitoraing in Lhe CAGN
facility is performed monthly as part of rouline campus surveils
lance by the CRSO. Pending transfer of fuel off site, the CAGN fuel
will remain secured in locked=safe fuel storage facilities in the
contrulled avcess (eactor room and maintained in an array such that
kgt is less than 0.8 for all conditions of moderation and reflec~
ticn., While vosite, the fuel will conlinue to be inspecled period=-
ically Lo ensure thal Lhe material ls secure and thal Lhe integrity
of the fuel and its containers is mainlained. A copy of Lhe current
Technival Speciflicativns is included as Appendix I.

v \ h
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2.0 ENVIRONMENTAL IMPACT

r , Experienve gained daring the deccmmissioning of similar AGN
F‘ . reavior facilities (e.g,, Oreycn Stale University [NRC License
e R=511, Memphis State University [R=1271}, and the University of
ghor Oklahoma [R-531), has demonstrated that such activilies may be

compleled suvcessfully with cnly negligible changes in Lhe amgunts
of effluents that may be relsased offsite and without any signifi=-
cant invrease in individual or cumulalive ccocupational radiation
expusure. Because decommissioning of the CAGN facility involves no
significant hacard to the gublic oe the envisonment nu environmens=
tal impact stalensnt has been prepacved. Identification of Lhe use
of Rooum B~16R, Pangborn Hall s ¢ reactor facilitly will be main-
tainad in Lhe permanent records of Lhe CRSO.

iyt

9.0 Termination Radiation Survey

The Lermination favility survey will include Lhe reactor roon
wnd all conpunents, material and egquipment associated with Lhe CAGN
facility which are Ly be released for unrestricted use, On cuomplet-
won el decopmissioning, only normal bavkyground redivavtivity will
remain in the geactor room

In the reaclor facility, all surfave creas larger than one
squace meler will be marked off in a grid of one meler sguare
Llocks. The survey will include a wipe sample of 100 cn® (nominal)
Laken within cach block to ideatify removable contamination, Wipes
for each grid luvation will be counted for alpha and bela contaming
ations Lamits for removable vontaminalion will be 200 dpn/100 cm’
{bela'gamma) and 20 dom/100 om* (alpha) (RG 1.36). A bela-~gamma
survey also will be performed cenlered on each block at o distanve
of one meter from the surface. Residual redicactivity will be con-
nidered acveplable il measuvements su-made sre not more Lhan 5 uR/‘h
above background, where the reference background value is obtained
@s Lhe highest of corvespunding seasurenents of cvimilar slructural
material made elsewhere in Pangbora Hall, Results of the survey aad
the procedures used Lo cblain and analyze data will be audited by
éhe RS0 and Lhe RSC to ensure bthe accurscy and completeness of the

abta .
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Small objects, fur which a cnemeter grid is inapplicable will
i be wipe tesbed and sucrvered 1o @ manner which is consistent wilh
b the procedure used by the CRSO for inspeclion of incoming packages
% . of radivacbive material. Limits for removable nontaminalicn and
radivavtivity will be these desuribed in Lhe preceding paragraph.

The CUA RS0 maintains vacicus radiation delecllion and survey
instruments which may be used for Lhe termination survey. This
egquipnenl was described in Section 3,2. Additicnal instrusentation
may be avguired for Lhe purgose. Toasbruments used [er these surveys
will be Currently-calibrated in avcordance with approved CUA RSO
procedures, which sre consistent with gppropriate ANSI Standards.
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Figure 3. Administrative Organization for Decommissioning
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Appendix B: Summary of Reactor Operations 1957 - 1982,
THE CATHOLIC UNIVERSITY OF AMERICA

AGN-201, Serial No. 101

Initial Criticality: 20 November 1957
Final Shutdown: 4 Decenmber 1982
Reactor Defueled: 17 March 1990

Year Hrs Operated Energy Generatad (watt-hours)

1957 5.4 27

1958 12.8 56

1959 id4.1 «92

1960 2549 .79

1961 13.1 26

1962 19.1 .70

1963 2.4 .00

1964 10.4 .07

1955 16.2 «10

1966 32.8% 92

1967 29.6 .85

1968 46.6 .52

1969 29,0 1.44

199 45.5 1.43

1971 137.8 3.14

1972 10.9 41

1973 56.1 1.09

1974 16,0 34

1975 3.2 .03

1976 0 0

1977 0 0

1978 0 0

1979 17.6 a8

1901 36.9 .83

1981 221 ' 54

1982 6.6 «12

O W A . S R T S e

Total: 609.8 hours 16.19 watt-hours



Appendix C: Estimated Fission Product Inventory of CAGN Fuel

l The fission product activity inventory of the CAGN fuel is not
34 known. Hewever it is possible to place %n upper bound on 1t, using
; an estimating technique given by Cember*,

Assuming a mean value of 190 MeV heat energy per fission, one
watt 1s equivalent to 3.3 E10 fissions per second. It is estimated
(App. B) that the total thermal energy released during all opers -
tion of the CAGN was 16.19 w h. Then, assuming =11 fissions to have
been of U=225, the burnup of U-235 is estimated to be:

(3.3 B10 fiss &™) * (16.19 w h) * (3600 s b’y = 1.9 E15 atoms,
which corresponds to about 750 nanograms of U-231%,

This estimated burnup cccurred over a period of about 25
years., To place an upper bound on the fission product activity at
final shutdown (DEC B2), it 1s assumed that all fission product
production gecurred during the final operation., Then (Cember, op
cit), the fission preduct activity at times up to 1000 hours (46,67
d) later is estimated fron

A = 1.03 E-16 7' Ci/fission, with T in days,

and our upper bound for the fission product activity in mid=January
1983 would be approximated by

i A = (1.038-16 Ci’/fiss) * (1.9 E15 fiss) * (46.67)° 0, or
about 1.9 millicuries,

To estimate an upper bound for the current (DEC 91) fissign
product activity, use i1s made of information given by Eichholz’,
In Table 164, Eichholz provides data relating the fission product
activity of high level waste at 5 y to that at 1 y after reprocess-
ing, From these values it can be inferred that the effective half
life of the fission product activity during this period is about
1.9 y. Making the assumption that this value is reasonable over the
nine years since last operation of the CAGN, our upper bound on the
present fission product activity in the CAGN fuel is estimated to
be

T R R =

A = (1,9 E=3 Ci) exp(=9 1n 2 /1.9) = 7.1 E-5 Ci.

Thus, it is estimated that the present fission product activity of
the CAGN fuel is less than 71 microcuries,

I T e P

=

: Cember, Herman, JIntroduction to Health Physics, 2and Ed.,
. Pergamon Press, Elmsford, NY, 1983,

Nl

Eichholz, Geoffrey G., Environmental Aspects of Nuclear
Power, Ann Arbor Press, Ann Arbor, MI, 1977
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Appendix D: Qualifications and Training of Decommissioning
Personnel

WARREN E. KEENE

Position: Director of Radiation Safety,
The Catholic University of America

Experience: 14 Years
Experience Summary:

Dr. Keene has held the positicn of Director of Radiation
safety (formerly titled Radiation Safety Officer) at The Catholic
University of America since 1977, He has held numerous positions in
the Baltimore-Washington Chapter of the Health Physics Society,
serving as President during the 1987-88 Chapter year. For many
years, he has been a lecturer in professional and technician level
training courses conducted by the Chapter. In 1987 and 1988 he
served as a member of the advisory panel to the Board of Directors
of the Health Physics Society for the puvpose of guiding the
creation of a transition education program for health physicists,
health physics technicians, and management personnel having
corporate responsibility for compliance with radiation safety
regulations. The program was intended to assist the target
audiences in complying with anticipated changes to 10 CFR 20.

Specific Experience:

. Engaged in basic and applied research in radiation
dosimetry and environmental radiation measurements 1966~
1977.

. Engaged in basic and applied research in the application

of porous-glass-based ion exchange technigues to the
management of both low and high level radicactive waste
1977-1987. This work required the design and fabrication
of special tools and eguipment for hot cell use, as well
as training hot cell operatars in their use.

. Guided the development of an off-gas handling system for
a laboratory scale slurry-fed melter used to produce
uranium~thorium glass for radicactive waste manag2ment
research in support of the reclamation of the West Val-
ley, NY site.

Education:

Ph.D., Nuclear Science and Engineering,

The Catholic University of America, 1987
M.8., Nuclear Science and Engineering, '

The Catholic University of America, 1966
B.8., Engineering Management,

The George Washington University, 1957
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Appendix D: Qualifications and Training of Decommissioning

Personnel

MOHAMMAD SADEGH SABA

Position: Health Physics Technician = 1

The Catholic University of Amerira
April 1991 - present

Experience:

March 1984-March 1986. Nuclear Power Plant Management, Atomic
Energv Of Iran (AOFI). Reviewed nuclear desiyn and modifica~
tions and the contract of rnuclear power plant, Prepared
sorting computer program for inventory of all the equipments
and materials for the Iran Nuclear Power Plants.

C~tober 1980~-March 1984. Nuclear Research Center/lsfehan
Technology Center, AREOI. Studied aspects of nuclear fuel
design using computer codes such as PANTER, EREBUS and
METHUSELAH. Designed a fuel lattice for the subcritical
reactor in Ysfehan.

September 1979-October 1980, Exxon Nuclear, Richland, WA.
IAEA Fellow. Performed nuclear core analysis fuel management
for BWR's and PWR's. Compared the results of XTG and XFYRE
computer codes with General Electric codes. Performed the
preliminary design of spent fuel assenbly storage, usin
ORIGEN computer code. Used PDQ-7 to compare the results of
point depletion and zone depletion methods.

Sep ember 1978~June 1979. Kraft Werk Union, Erlangen, Germany.
Aloigside Engineer in the fuel management department. Studied
te.alts of the MEDIUM computer code for different fuel
strategies.

Hay 1976-September 1978, Nuclear Research Cente., AEQI.
Studied criticality and fuel burnup of Iran 1 & 2 Nuclear
Fower Plants using METHUSELAH and EQUIPOSE computer codes.

Bducation:

Bachelor of Science in Physics,
Pahlavi University, Iran June 1974

Special training in nuclear reactor technology, AEQI, April
1976. (Applied Mathematics, Nuclear Reactor Engineering,
Nuclear Reactor Physics, Reactor Fuel Design, Heat Transfer,
Computer Programming, and Numerical Analysis.

Graduate student, Joint Center for Graduate Studies, Richland,
WA. Passed Nuclear Fuel Management and Nuclear Reactor
Engineering courses, February 1980,

Graduate student (M.S. in Health Physics), Georgetown Univers-
sity, Washington DC, September 1991-present.
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Appendix J:

AGN

Abbreviations and Acronyms

Aersjet General Nucleonics

ALARA

CAGN
CFR
CRSO
CUA

DOE
poT
DRS
EVP
NRC
ORO
RG

RSC
RS8O

SNM

As Low As Reasonably Achievable

CUA ACGN-201 Nuclear Reactor, Serial No.
Code of Federal Regulations

CUA Radiation Safety Office

The Catholicv University of America

UsS. Department of Energy

U.8¢ Department of Transportation
Director of Radiation Safety
Executive Vice President

U.8, Nuclear Regulatory Commission
DOE Oak Ridge Operations Office
Reactor Administrator

(NRC) Regulatory Guide

Radiation Safety Committee
Radiation Safety Officer

Special Nuclear Material
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