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Introduction

By letter dated May 31, 1977, the Texas A&M University

(the ‘icensee) requested tnat Facility Operating License Ne: R-23

for their AGN-201M research reactor, Serial No. 106, be renewed for

» period of twenty years. This would extend the expiration date

of the license to  August 26 ,13997. In response to our request,

the licensee provided additional information in support of this

renewal application by letters dated September 29, 1978, December 11, 1978 ard
December 18, 1978. The proposed revised Technical Specifications (TS) submitted
with the renewal application have been modified to meet regulatory
requirements. The modifications have been discussed with and accepted

by the licensee.

Discussion

This AGN-201M reactor is located in College Station, Texas, and is of a
design developed by Aerojet-General Nucleonics. The reactor was

first licensed to operate on  August 26, 1957, for a period of twenty
years, The reactor is currently licensed to operate up to a steady
state power level of 5 watts (thermal)., A number of AGN-201M

reactors have been licensed to operate-at this power lzvel and greater.
Moreover, considerable operatin%)experience to date indicates that the
AGN-201M reactor parameters can be accurately predicted, No unusual
problems have arisen or are anticipated from operation of the Texas AIM !
University AGN-201M reactor in the manner authorized by the license.

Reactor Descriotion

The AGN-201 1s 2 small research reacstor cesignead to Jcerate at
cower Tavels up to 20 watts. This type of reactor has been used exten-
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enriched in U-235. The inherent design features of this reactor
anc the Tow power level at which i% is operated preclude the
buildup of significant amounts of fission products.

Safaty Evaluation

The present facility has not significantly changed from that
described in the licensee’s application for Amendment No. 9, February 4,
1972, when the reactor was moved te its permanent logation in the
Engineering Center Building on tie licensee's campus at College Station, Texas.

By virtue of their power, negligible fission product inventory and

strong negative temperature coefficient of reactivity, the AGN-201

reactors do not present significant hazards to the public., Their

safety and reliability have been demonstrated in several facilities
for many years.

The proposed TS have been reviewed and revised. The 73 generally
incorporate the design features, characteristics, and cperating
conditions described in the original Hazards Summary Report for the
AGN-201 Reactor (1) submitted in support of Dockets F-15 and F-32

and referenced in the licensee s application. Inclusion of compre-
hensive surveillance requiraments and administrative controls will
assure acceptable performance of safaty related equipment and require
safety related reviews, audits, and operating procedures. Record
keeping and reporting requirements will provide sufficient information
to permit an assessment by the Commission of safety related activities
and changes. .

There are, however, several differences between the accompanying TS
and the original AGN documentatien. These are discussed below.

The AGN-201 Preliminary Design Report(.), submitted on the F-15
docket, mentioned thermal fuses in the control and safety reds and

a boron-lcaded polyethylene sheet surrounding the graphite reflector.
The function of the thermal fuses in the contro] and safety rods

was to cause the rods to fall from the core in the event of excessive
temperatures produced in 2 nuclear excursion. They would, therefore,-
serve as a baikup to the core thermal fuse which aiready serves as

a backup to the normal scram system. The function ¥ the boron-loaded
sheet was to absorb thermal neutrrns thereby reducing gamma ray
production from neutron capture in the shield water and the resultirq
radiation level outside the shield.

fﬂe:e design faatures were not mensioned in subsequent submittals

inc ucing the Sazards Summary Repcri(l), the AGH-207 3esactor Manua

3), 2nd the Sniald Dasign Reper:i<), They were ngt ~sfarrad %0
in <he :r*;€~af ~ZC Hazards Analysis(3) 5= subsaguer- safety svaluations.
N8y ware not incorporated into the assempled AGN eac<ars and are not
‘rC Jc2d in the existing or proposed TS.



Many vears of experience cperating AGN-201 research reacticrs without
thermal fuses in tae control and safety rods and without a boron-
loaded polyethylene sheet surrounding the graphite reflector has
established that these reactors can operate safely, as assembled, at
licensed power within acceptable rzd.ation levels t2 Loth operating
personnel and che general public. Based on our review and the above
considerations, we have concluded there is reasonable assurance that
operation without thermal fuses in contrel and safety rods and the
boron-loaded polyethylene sheet referred to in the Preliminary Design
Report will not endanger the health and safety of the public. o
The original AGN-201 ducumentation (1-3) limited the total available
excess reactivity to 0.2% ak/k. As a result of a detziled vest and
evaluation conducted atv Reorafa Institute of Technolegy and subsequent

NRC staff evaluation, AGN-201 reactor licensees were ajvised :hat increases
in the excess availabie reactivity, including contributio..s from positive
worth experiments, to 0.65% ak/k.couid be authorized. Because of the self-
limiting action of the large regative temperature coe ficient, an
instantaneous reactivity insertion as high as 2.0% 4k k wo'ld not result
in core damage or radicactivity release. Limiting the tota’ available
excess reactivity to 0.65% ak/k assures that the reactos will not
become prompt critical and that the reactor periods w'll be sufficiently
long such that the reactor protection system and/or cserator action

can effectively scram the reactor well before any sarely Timits are
exceeded. : _

When converting from AGN-201 to AGN-201M for operation at 5.0 wacts
(Amendment No. 10), the staff evaluated a postulated most severe accident
resulting from the instantaneous addition of 1.0% ak/k in reactivity. It
was determined that a step reactivity addi*ion of this magnitude would
result in an energy release of 0.905 megajoules of energy. There would be
no significant radiation damage to the polyethylene moderator from the
excursion, and eny fission products which di ffuse from the JO,-polyethylene
matrix would be retained in the sealed core tank. Even assuming the most
pessimistic release of fission products, no person would receive a dose in
one week which would exceed the limits speci®ied in 10 CFR Part 20 for
restricted areas. We have concluded, therefore, that the postulated excursion
will not endanger the health and safaty of the public.

Experience with similar reactors has indicated that gaseous fission products
and hydrogen are released from the tuel matrix when operated at 20 watts.
Texas A&M recognizes ti ¢ gas evolution could occur as a result of operation
at 5 watts for extendec periods and there could be a pressure buildup within
the core tank or control rod cans. To preclude such a pressure buildup,
Texas A&M has provided an alarm when the core tank pressure reaches 5 psi-.
If the core tank pressure reaches 5 psig, the reactor will be scrammed
manually and flux, temperature, radiation levels, and pressure observed.

If the pressure reading remains abnormal, the head of the Nuclear Engineering
Department or his designated alternate will be notified. If a high level of
fission gas activity is observed, appropriate radiclogical procedures will
be followed during the opening of the core tank to preclude exposure to
personnel from the r:lease of radicactive effluents. We have concluded *hat
the proposed precautions are acceptable measures to prevent excessive



personnel exposures or pressure buildun within the reactor core

tank due to the production of radicactive gases; and that for the _
normal operating cycle experienced over the past 20 years of oparation,
it is very remote that any gas evolution will occur,

The fuel consists of polyethylene material with urarium dioxide
(enriched to less than 203 1in U-235) uniformly dispersed throughout the
polyethylene. Polyethylene is an organic material thas -an

sustain radiation damage when exposed to fission product bombard-

ment. Test data was provided by Aerojet-General Nuclsonics of

samples of core material exposed in the Argonne National aboraSOry
CP-5 reactor. The CP-5 reactor is a 5 megawats (flux-101¢ n/cmé-

sec) reactor. Tests included exposures at full power ‘or pericds

up to one week continuous operation. Analyses of these tests re-
vealed that radiation damage was evident in a reduced density

and there was some lcss of hydrogen from the polyethylene. An
extrapolation of these results, assuming that the integrated flux-

time (nvt) is responsible for the damage, for continuous operation

at 100 watts eruates to a core iife of six years prior to any

damage occurring. At 5 watts continuous operation the core 1ife

woula be approximately 120 years and at 0.1 watt continuous

operation about 6,000 years. As the normal operating cycle is

less than 40 hours per week. or less than 24%, the projected life
approaches 25,000 yearsat 0.1 watt and 500 years at 5 watts, From this
a:alysis 1t is reasonable to conclude that thg AGM:EQ]M core .perating

40 hours per week at 5 watts (flux - 2.5 x 10° n/em® - se¢) would sustain
no radiation damage over the 20 vears of reactor operation requested by the
iicensee's application.

Moreover, due to the fact that: (1) no unusua) problems have

arisen during over 20 years of authorized operation at 0.1 watt(T)
and 5.0 watts ?T), \2) the revised TS require surveillance and periodic
testing of safety related equipment to assure continued safe cperation of
the reactor and to assure that any significant component degradation
will be detected in a timely manner, and (3) other AGN-20TM reactors
of this type also have considerable operating experience .withou*
evidence of any unusual problems, we have concluded that the

Texas AsM University AGN-20TM reactor can continue to be

operated in a safe manner for the requested 20 year period.
Furthermore, based on these considerations, we have concluded

that the estimated useful 1ife of the facility will extend at

lTeast to the end of the requested 20 year period. Therefore, from

3@ reactor safety standpoint the proposed amendment is acceptable.

Furthermore, reactors virtually identical to this one with similar

TS have been licensed for operation for periods of up £o 10 vears.

Hence, the bases and conclusions with respect to the safety of operation
that were determined in our Safety Evaluation supoorting the griginal
license, as amen-ed, and in support of the current operating license, remain
unchanged. The evised TS are more definitive han the original TS and
will provide the necessary controls and surveillance requirements %o
ensuyre safs coeration during the perisd of the license renewal.
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ne subject facility has been in operation since August 1957,

for education and training and for experimental programs requiring

a low neutron flux leve!. The current facility staff consists of 7
senior reactor cperators with effectiye senior reactor operator licenses.
Familiarity with the facility is maintained through facility operation

and active programs in operator training and requalification .

Environmental Impact Aporaisal

The environmental impact associated with operation of research
reactors has been generically evaluated in the attached memorandum
(Reference §). This memorandum concludes that there will be no
significant environmental impact associated with the licensing of
reasearch reactors to operate at power levels up to 2!t and that no
environmental impact statements are required to be written for the
issuance of construction permits or operating licenses for such
facilities. We have determined that this generic eval.ation is
applicable to operation of the Texas A&M University

AGN-201 M reactor and that there are no special or different features
which would preclude reliance on the generic evaluation. Con-
sequently, we have determined that the conclusion reached in the
gereric evaluation is equally applicable to this license renewal
action and that an environmental impact statement need not be pre-
pared. Furthermore, based on our review of specific facility items
which are considered for potential environmental impact, discussed below,
we have concluded that this license renewal action is insignificant
from the standpoint of environmental impact.

Faci11tz

There are no pipelines or transmission lines entering or leaving

the site above.grade. All utility services (water, steam, electricity,
telephone and sewage) are below grade and are comparable to those
required for typical campus laboratories. Heat dissipat an is
accomplished by radiation in a large water tank which serves as the
heat sink and is a sealed unit. The reactor is desianed as a sealed
system, and in normal operation does not have any gaseous: or 1iquid
radioactive efflyent. Solid, low-level radioactive waste generated
in the research effort will be packaged in accordance with USNRC and
00T regulations and shipped for storage at NRC approved

sites. The transportation of such waste will be done in accordance
with existing NRC-DOT regulations in approved shipping containers.
Chemical and sanitary waste systems are similar to those existing

at other university laboratories and buildings.

Environmental Effects of Facility Operation

Release of thermal effluents from a reactor of 5.0 W will not have a
sianificant effect on the environment. This small amount &f waste
heat is rejected to the surrounding water tank and aven:=ually *3

the atmospnere Dy means of conducticn and radiation. There wil]
nc ~elease of caseous or liguid effluents. Yearly <csas to ur-

rest-ictec areas from external raciation will Se st 2~ seleow
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established 1imits.* Solid radicactive wastes generated in the
research program will be shippea to an authorized 4isposal site
in approved containers. These wastes should not amount to more
than a few shipping containers a year.

No release of potentizlly harmful chemical substances will occur
during normal operation. Small amounts of chemicals and/or high-
solid content water may be released from the facility through
the sanitary sewer from laboratory experiments.

Other potential effects of the facility, such as esthetics, noise
and societal or impact on local flora and fauna are expected to
. be too small to measure.

EnvironmentiY Effects of Accidents

Accidents ranging from the failure of experiments up to the

largest core damage and fission product release cons.dered possible
result in doses of only a small fraction of 10 CFR Part 100
guidelines and are considered negligible with respect to the
environment.

Unavoidable Effects of Facility Operation

The unavoidable effects of operation involve the fissionable
material used in the reactor. No adverse impact on the environ-
ment is expected from these unavoidable effects. '

Alternatives to Operation of the Facility

To accomplish the objectives associated with research reactors, there
are no suitable alternatives. Some of these objectives are training
of students in the operation of reactors, production of radioisotopes,
and use of neutron and gamma ray beams to conduct experiments.

Long-Term Effects of Facility Construction and Operation

The Tong-term effects of research facilities are considered to be
beneficial as a result of the contribution to scientific knowledge
and training. There is nc construction planned during the renewal

gg;:gg; and therefore, no construction is authorized under this licensing
Because of the relatively low amount of capital resources involved
anc the small impact on the enviranment very 1i:t'2 irrejersible

A sl B . : Pl el
anc irretrievadle commitment s associated with suzk <acilities.
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The Ticensee's Operator Requalification Program has been reviewed
and found to be acceptable.

",nancial Considerations

Based on the Texas A&M's financial information submitted with the
applicaticn dated May 31, 1977 and the additional information provided

in response to NRC staff request of February 2, 1978, we have concluded
that the licensee pos:c:sses or can obtain the necessary funds to meet the
requirements of Section 50.33(f) of 10 CFR Part 50 and that the licensee
is financially qualified to continue operation of the facility over the 20
year renewal period requested.

Emergency Planning

The Emergency Plan was submitted with the application dated May 31, 1977 and
revised December 12, 1978, in response to NRC-staff guidance. We have
~eviewed the plan and conclude that it conforms to the requirements of 10 CFR
Part 50, Appendix £ and provides a basis for an acceptable state of emer-
gency preparedness. A few questions arising from the review were satis-
factorily responded to by the licensee March 23, 1979, .

Security Planning

We have reviewed the current security plan submitted September 13, 1574, and
find it acceptable to meet the requirements of 10 CFR Part 50, Section 50.34(c)
and 10 CFR Part 73. This document and our evaluation findings are in the
Commission's files and are withheld from public disclosure pursuant to the
provisions of 10 CFR 2.790(d). This amendment, in keeping with current Comm-
ission practice, adds a paragraph to the license which identifies the currently
approved security plan and incorporates the plan as a condition of the license.

Conclusion on Safety

We have concluded, based on the considerations discussed above, that: (1)
there is reasonable assurance that the health and safety of the public will not
be endangered by operation in the proposed manner, and (2) such activities will
be conducted in compliance with the Commission's reulations and the issuance of
this amendment will not be inimical to the common defense and security or to
the health and safety of the public.



Costs and Benefits of Facility and Alternatives

The monetary costs involved in operation of the facility are less

than §5,000/year. There wiil be very limited environmental impacts.
The benefits include, but are not limited to, some combination o

the following: conduct of activation analyses, concuct of neutron
radiography, training of operating personnel and education of
students. Some of these activities ~ould be conducted using particle -
accelerators or radicactive sources which would be more costly and
less efficient. There is no reasonable alternatives to 2 nuclear
research reactor for conducting this spectrum of activities.

Conclusion and Basis for Negative Declaration

Based on the foregoing analysis, we have concluded that there will

be no significant environmental impact attributed to this p.roposed
license rencal. Having made this conclusinn, we have further concluded
that no env’ onmental impact statement for the propesed action need

be prepar-J and that a negative declaration to this effect is appro-
priate.

Dated: April 25, 1979
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D. Skovholt, Assistaat Director for Cperatiag Reacters, L

ENVIRONMENTAL CONSIDERATIONS RECARDING THE LICENSING OF RESEZARCH REACTCRS
AND CRITICAL FACILITIZS

Introduction .

.
This discussion deals with research reactovs and critizal facilities
whicgh aze Zasijned 3 oparate at low powers levels, 2 ¥5s 228 lswes, and
are used prizarily for basic research in neutzon physics, neutron
radiography, isotope production, experizents associated with nuclear
engiceerizg, traizisg azd as a pac: of the nuclear physics curriculu=,
Cperatiocs of sucsh facilities will generally not exceed a2 5 day week,
8 hour day or about 2000 hours per year. Such reactors are located
adjacent %0 techaical sezvice support facilities with comvenient access
for studeats and facul:iy. ‘

Sited cost frequently oa the ca=pus’' of large universities, the reactors
are usually housed iz already exiszing structures, appropriately
modified, or placed iz sew buildings that are designed and coastructed
to blend in with existiag facilities.

Facilicy

These are =0 exterior conduits, pipelines, electrical or mechazical
structures or transcission lines attached o or 2ijaceat o the facili:sy
other thaa utility service facilities which are similar to those Teguised
in other campus facilities, specifically ladoratories. Heat dissipacioa
is generally accozplished by use of a cooling tower locatad cz e vTocf
of- the buildizg. These cooling towers are on the order -f 10" X 10' X 10
and are cocparable o cooliang towers aiscciated with the air-conditioning
syste= of lazge office buildiags.

Make up for this cooliang system is readily available and usually chbtaizned
from the local water supply. Radisactive gaseous effluents are lizmited
20 Ar 4l and the release of radiocagtive liguid effluents can De carefully
monitored and conirolled. These 1%quid wastes are collected ia storage
tanks to allow for decay and moaitering prior to diluticn and velease ¢t
the sanitacy sewar system. Solid radicactive wastes are packaged and
hisped cff-site for storage at AEC approved sites. The transportation

- - -
of such wascse i3 done in aszacdance with existing AEC-0OT regulations
in approved shippin s

Chamical and saailary waste syst 18 ave sinilar to those axisting ad
other universicy labtoracorzies and buildinags,
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Zavizormencsl Sffecss of Sice Precaratiasn and Facilisy Conmstizuctins

Construction of such facilities in va..a: y ccsuss i{n areas that Rave

already. beez distuzbed by acher uaiversity buildiag comsszuctisz azd ia

scme cases solely within an already cn.s.;z; Suilding. ‘Hc:tfa:c, c3n-
b

struction would not bde cxpac.cd to have any sigaificant affact o2 tha
terrain, vegetatioa, wililife or neardy waters or aqua atic life. The
societal, eccnzmic and cs:&:c ¢ Lmpacts of comstructicn would be oo
gTeater thaa tha  associated with the constructicn of a large office
building or sizilar usivessity facilicy.'’

Eavizonmental Effects of Facility Operation

Release of tharmal efflueats from.a reactor of less than 2 Mit will =oe
have a significact ef fcc. ou the eavironment, This szall a=sunt of

waste heat is generally rejected o the a::osp eTe by ceans of s=all
cooling towars. Exteasive drif% azd/or £o‘ will oot ocsur at this low
power level. : »
Release of routize gaseous effluent cau be lizmited %o Ar 41 which &
generated by zeutren activatios of air, This will bde kept as low as
practicable by minizuz air veantilation of the tubes., Yearly doses %o
unrestirictad areas will be at or below established limits, Routize
Teleases of radicactive liquid effluents can be carefully monitored azd
controlled in a manser :ha° will easuyre compliance with currsaat
standards. Solid radicactive wastes will be shipped %o am authorized
disposal site iz approved comtainers, These wastes should zot i=suat
to more than a few shipping contaizers a yaar,

Based ot experiexzce with other research reactors, :pecilicall TRICA
reactors, ope:a"a; iz the 1 to 2 MWE range, the aanual Telease of
gaseous acd liquid effluents o unrestricted areas should be less thaz
30 cuzies acd 0.0l curies respectively,

No release of potentially har=ful chemical substances will ccsur durisg
normal operation. Small amouals of chemicals amd/or highesclid comtes:
wa:cr may be relzased f'sz the facility through the sanitacy sewer

ving periodic dlowdown of the coglin; tower or from ladoratory experi-
_."CS. -

Cther potential effacts of the facility, such as esthetics, noise, sscietal
or i=pact on local flera and fauna ave expected %0 be %00 small to measure.
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Eaviron=enzal S vz2ts of Accidents

Accicdents rangizg fram the failure of exserizeats up ta the larges:
core dazage aand fissisn praduse release considered possidle resulet ia
doses of oaly a s=all fractioz of 10 CFR Par: 100 guidelines and are
. considered negligidle.with Tespecl to the eavirooment, .

» ]
Unzvotﬂxbli.iffac:s 38 Tazilisy Csassrustian 222 Ossrasin

The uzavoidable effsc:s of comstruction and cperatioz involves the
materials used in comstruction that cannot be recovered and the
fissicnable material used iz the reactor, YNo adverse izpact on the
envirocmen: is expected from either of these unmavoidable effeces,

Alternatives =» Conssrucsism aad Cperation of the Facilisy

To accomplish the objectives associated with Tesearch reactors, there
aTe 70 suitatle alterzatives. Scce of these cbjectives are traizing of
studexts in the gperatism of reactors, producticn of radioisotopes,
and use of zeutrozm azd 83722 tay beams to conmduct: experizeaats,

Lomz-Ters £f%aars n? Tacilisy Comstructian and Ooeration

The lozg-term effecis of Tesearch facilities are considerad tc be
beceficial as a resul:s of the comtribution to scieasifie koowledge and
traiaiag,

Because of the relatively low amount of capital resourzes izvoived and

the small izpact sn the eavirocment very little irreversibtle acd
{rTetrievable commitment is associated with sucl facilities.

-

Costs and 3enefisg of Facilisy and Alternatives

The costs are oa the order of several millions of dollars wish very
little envirommental izpact., Thae bedefics irclude, but are oot limires
to, scme comdinatisa of the following: conduct of activatisn acalysas,
conduct of asusron Tadleography, training of operating perscnnel zod
education of studenss., So=2 of these activities could ha conducted
using particle acceleratsrs or Tadicactive sources which would Se more
costly and less effizisrt, There is N8 reascnable alternative o a
Auclear ressarch reacser for conducting this spectrus of acfivities,
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Conclusicn

The staff concludes that there will de no significaac enviz- azens
impact assoclated with the licensing of reseaszch reactors or eritics
facilities designad to operate at pover levels of I MWt or lower and
that o eavironmental impact stateseats are tegquired to Ye writilen for

the {ssuacce of comstructicn per:x:s oz operating liceases for such
facilities. ~

-
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Daniel R. Muller, Assistaant Dizector
for Envi:é::cnba. Projects
Directorate of Licensing



