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The wiilizatica facility proposed to be acguired and operated by the Texas
Agricultural and Mechanical Systog/Ccllege Station, Toxas (Texas AM), is a
small reactor of 100 milliwatt maximum power level consitructced by Aerojev-General
Nucleonice, San Ramen, Czlifornia (AGN) and dcéignated by the campany as Model
ACGH-201, Serial No. 106° It is prescntly the subject of Licemse R-13, issuéd to
the manufacturer, Acrojot-Ceneral Nucleonies and License R-15 which authorizes

acquisitidn and transfer of titlg to the reactor by ACGHN's pareant, Aerojet-General
Corporaticn, o
| A ccmplete description and hazards analysis of the rcactor are contained in
icense applications and amendments submitted by LGV in Dockets F-15, F-32, F=Ll,
and 50-53. A summary of tho reactor description and discﬁssion of the hazards
aﬁalysis by the Commissicn's staff are set forth in a mermorandum accompanying

the Noticc of Proposed Issuance of Construction Permit for this rozctor in Docket

F-32 published in the Federal Register on February 6, 1957, 22 FR 7h2.

Doscription of Site h - \¥§&ﬁ§;§§5'

The reactor is to be located in a corner of %he mechanical laboratory in the
mechanical engineering shop building on the Texas A& campus, College Station,
Texase

The floor of the room is reinforced concrebe., There is one sink drain which

ccnnects with the college sanitary sewer system. Texas AM states that approximately

18 students will occupy the mechanical leboratory at any one time, and that classes

of 16 students will be in the adjoining welding shop.

\

\
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A diagram of the first floor plan of the mechanical engineering shop building
indicates that the reactor will be located in a 20 foot by 18 foot enclosure but \\
no menticn of this room is included in the building description., It is further
note@sthat a window conngcts the reactor room with the welding shop. In order
“0 insure security of the reactor when it is unatiended; and to provide some
degree of isolation in the event radiocactive material is released near the .
reactor, the enclosure should be constructed to provide a solid separation
’f&qm the remainder of the building and access to the reaqtor should be limited

to an entrance czpable of being locked. ﬁ\\

Hazards Analysis

The hazards and safety features asscciated with this reactor were discussed
" in the aforementioned memorandum pﬁblishéd in the Federal Register.

It is concluded from an exéminétion of the potential hazards and conceivable
mishaps that (1) no significant amount of radiation or radicactive materialswould
be released and no hazards to the public would ensue from the proposed operation
and (2) there are no characteristics of %he site or propesed qperationé at the
Texas A&M campus which ﬁould“détracf from the safety of operation of the reactor.

Technical Qualifications

The reactor is proposed to be utilized primarily for the training of students
in various fields of muclesr technology.

‘The organizatien which has been devised for operation of the reactor by Texas
AM places responsibility for thé‘prcmmlgation and enforcement of administrative
rules, regulations and operating procedures on the Reactor Program Coordinator.

In view of these importﬁnt functions assigned to the Reactor Program Coordinator,
the eveluation of the technical qualifications of Texas A&M to operate the reactor
‘ in a safe and competent mammer must to a large measure rely on the gualificatiocns

of the individual in this position.



3=

~

: U
Texas A&M has employed as Reactor Program Coordinator Mr, Richard E. Wainerdi \\\
) . whose background in nuclear matters include his work toward a Master's and Doctor's
Degree at Pennsylvania State University, ecmpletion of the Radioisotopes Handling
Course at the Oak Ridge Institute of Nuclear Studies and completion of thie course
at ihe Oak Ridge Institute of Beactor Technology. In addition Mr. Wainerdi was
. employed as Coordinator of Nuclear Activities by Dresser Industries, Inc., and
upon delivery of the reactor to Texas AM he will coméiéte AGN;S reactor cperator
c&ufseo
Récognizingﬁthe lmportence of the Reactor Coordinator’s position; Texas A&M
amended its original application to provide that the reactor will be operated
only under the responsible supervision of gr.‘Wainerdi or an individual determined
by the AEC to be of adequate capasbility for such supervisicn.
In view of the qualifications and position of Mr, Wainerdi and considering
but varied

the less extensive/backgrounds of various other members of the Texas A&M staff in

- .nuclea.r matters, it is concluded that the College is technically qualified to

operate the reactor,

Financial Queslifications

Texas AYM has received a grant from the AEC to cover the approximately $95,000
purchase price;of the reactor. Annuallqperating expenses for the reactor are
estimated to be $10,000, This is a minor portion of the Texas A&M budget which
amounted to $19,700,000 in the 1956 fiscal year.

—



Based on the above considerations it is concluded hat:

2, There'is reasonable assurance that the health and safety of
the public will not be éndangered by cperation of the reactor
at the proposed sitc on the Texas AM campus.

.be Texas A&M is technicé.lly and financially qualified to engage
in the proposed activities.

FOR THE DINISICN;OE'CIVILIANiAPPLICATION

H. L. Price
Director

-]
)

Date‘l : :':UE-] 6 1957
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/  crezsed as the rods are inserted into the core, The two safoty rodwy and the \\\\
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coarsy convrol rod when fully loaded control about 1,66 reactivity each.. The
reactivity may be reduced by replacing soms of the fuel digcs with puro poly-

eihylene discs, ‘he rods are inserisd one at a timoe at the rate of 0L cm/seco,

corresponding to a reactivity change of 3 x 10“'1l per second for cach safety rod and
the coarse control rod. The fine control rod may be driven in at a slower'speed.

The safety system is Wfailesafe," in that a scram signal or power failure
will open the holding magnets allowing the safety and coarse céntrol rods 0 be
-accelerated downward and out of tﬁe core by both gfavity and spring loading,.

The total withdrawal time is 150 milliseconds. .The fine control rod is designed
to. control too little reactivity to be of pracitical Vélue in é scrémg consequently
onn receipt of a scram signal it is driven out of the core by its DC reversible
motor at the rate of O cm/sec, When the reactor is shut down all rods arc out
of the core;. Interlocks prevent locking of the'safety rods unless the conirol

. rods are down,.and the control rods cannot be moved in uhle_sé the"safefy rods are
cocked (¢ompletely inserted in the core).

The fuse is an additional safety feature cohsisting of polystyrene imprecgnated
with twicé as much U=235 per unit volume as thé cdre‘contains° It supporis the
bottdm half of the reactor core and a section of the reflector, The higher load-
ing dénsity results in a higher rate of heat generétion in the fuse than in the
core; so that in the event of a power excursion the fuse willumélt causing the
lower part of the core to drop to the bottom of the core tank,

This separation of the core results in a reductioh”in'reactivity of from
5 %o 10 per cecnt,

The instrumentation comprises three neutron sensitive monitors (two linear
and one logarithmic) determining power and flux levels and thelper'iodo Sensitrol

relays have low and high-level scram contacts which require'that the monitors \

@

respond to the Ra-Be startup neutron source befdre the- reactor can be put'into
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opération, and which will scram the reactor any time the associated monitors fail

v

. Lo detect neutrons., The logarithmic monitor is equipped with a differcntiating
circuity if the period is less than about three seéond59 a fourth Sensitrol'relay

L is twipped, scramming the reactor, The reactor is equippéd with an'ear%hquake

scram assembly. Scrams also result from low water level, low watey temperaturo

or power failure.

-
The core and reactor tanks will be tested prior to loading for adequats gase }
) . I
tightness by the halogen-type leak detecting method, o

// PART II = HAZARDS EVALUATION \\_

The AGN-20l reactor operates at 100 milliwatts. Consequently, there will

be an insignificant inventory.of fission pfoducts in the reactor, SubStantiali&Iﬂ
2ll of the fission products that are prOduced'will'be retained in the so0lid core {
materials even in the event of the accident deseribed beiow, However, some of f
. the gaseous fission products m‘ay diffuse out of the UOz=~polycthyleno matrix, but
these will be retained in the sealed aluminum primary Gontainer whichy, in turn, ?
is surroundod by the steel sécondary container. ' . o
The temperature coefficient of reactivity was calculated by the applicant to
be «3.6 x'lonh per °c, They also calculated that heat would flow rapidly from the
UG, particles into the polyethylene., If 2% reactivity were ihsértéd inétantaneously
(whicﬁ seems impossible since only 0,2% 15 ever available above ¢old clean critical)
into the reactor, it is stated by the applicanﬁ-that the period would be about 10
milliseconds, These calculations are reasonable for a reactor of this design,
The applicant's calculations further show that the reéultant power excursion
of 1,7 Mi-seconds ﬁould be terminated in about QOh'milliseconds and would bé-selfu
liniting becapse of core expansion due to temperature'riSco The temperature wonld'

risc about 110°C at the center of the corel,' and the average 'bemlperatm“e of the core

would rise about 71°C, Polyethylene does'not-mclt below 200°C, We agree that \'
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suzh a postulated accident is unlikely, and that in the event of such an accident,
it u1s expected that the fission ﬁroducts would be kept within tho core and primary
and sccondary containers,

" The safety features of the control system and instrumentation, including the
safety fuse system, are designed to shut down the reactor in the event of mal-
function of equipment or personnel error,

We agree with the applicant’s statement that normally, personnel next to the
rcactor9(0perating at 100 milliwétts) will receivo a maximum gamma dosc of aboub
0.2 millirem per hour or 8 mr/week, Even in the event of the highly improbablo
1,7 Mid-sccond accident described above, the total dose to é person standing next
to the reactor would be about 1 rem.

For an extreme case such as a COmbined scfam-circuit failure, loss of shield
water and the 1,7 MW-second excursion, a person next to the reactor would reccive

an cxposure of about 200-300 rem of fast neutrons, Although an exposurc of this

" magnitude would be received, this accident is due t0 the compounding of 30 many

very slightly probable events that it is, in our opinion, barely c¢onceivable.
11 view of these considerations we believe that the reactor shculd present no
wiacceptable hazard to operating personnel or to the public either during normal

operation or during a conceivable accident®,

\
\
o o
OWRnary

aacxaLcs,

Important safety features of the reactor include the low power (100 milli-

wattz) of the reactor and insignificant fission product inventory, the small
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adequate containment, well-planned control system and ingtrumentation, and

acceptable hazards relative to the maximum credible accident.

zxcess reactivity, strong negative temperature coefficient (=3.6 xllo R
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- 1t may be concluded that there is reasonable agsurance thatv the AGN-ZQL \\\

B

reactor as designed can be constructed and operated at the proposed'San Ramor,
Callivrnia site without undue »*<% to the health and safety of ithe public,

It arriving at this conclusion, cognizance has been taken of the fact that
an ACN Model 201 reacior, Serial No, 100, has been operated without incident vy
AGH pursuant to License R=6 issued October 19, 1956,

Uperationa: tests on this reactor have proven the validity of preliminary
caloulaticns, shown thgt the conirol mechanisms function as describedy, and that
the shielding attenuates the radiation from the core to within the tolerance seb

out in 1O CFR Part 20,

TECHWTCAL QUALIFICATIONS

AGN has expanded its technical staff from that available to it at the time

of its application in Docket No, F-35 for authorizatior to construct the AGN-2QL

- reactor presently operated by it pursuant to License R-0, It now employs over

forty personnel including some eighteen with techniscal degrees, onc being a PnD
3

aud eleven others having Masters degrees. Of those having Masters degrees,

five have majored in reactor engineering. Eight other of its employees have been

tralned in reactor cngineering.

FINANCTAT. GUALIFICATIONS OF APPLICANT

AGK is & subsidiary of Aerojet-General Corporation (AGC) which in tufn is a

gubsidiary of The Gensral Tire & Rubber Company., AGC has assumed finaneial
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rosponsibility for the production of the three AGN-Z01 {ype nuclﬂér reactors, serial
numbars 101, 102 and 103, Upon the basis of the evidenco in these proceedings, in-
cluding the assumption of financial responsibility by AGC, it has boeen cbncluded
that AGN is firancially qualified £o cérry out the'proposed activities in accordance

with the requirements of the Commission regulations.

PART V -~ CONCLUSICGNS

Based on the above considerstions, it is concluded thabs,

2, There is reasonable assurance thav ths fgcilities proposed
can be constructed and operated at the proposed site without
undue risk to the health and safety of the public,

bo The applicant is technically and financially qualified to

engage in the proposed activities.

FOR THE DIVISION OF CIVILIAN AFPLICATION

Frank K, Pittman
Acting Director

Dated at Washington, D, Ce
this 1lst day of February, 1957,

2
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SAFETY EVALUATION BY THE DIVISION OF REACTOR LICENSING

DOCKET NO. 50-59

TEXAS ASM UNIVERSITY (REVISED LICENSE) .2/2¢ / 67,

AMENDMENT NO, 8

INTRODUCTION

By application dated May 15, 1968, the Texas A&M University requested

an amendment to Facility License No. R-23 which would (1) incorporate
proposed Technical Specifications for the AGN-201 reactor into the
facility license pursuant to Section 50.36(c) of 10 CFR Part 50, (2)
approve a revised critical experiment based on experiences gained by
previous performances of the experiment, and (3) authorize the per-
formance of pulse neutron kinetic experiments using the AGN-~20l reactor.
Items (1) and (2) are considered in this evaluation. By letter dated
January 4, 1969, the’'Texas A&M University withdrew its request for
consideration of item (3).

DISCUSSION
The Technical Specifications proposed by the applicant include:
1., definition of key terms used in the specifications,

2. delineation of the facility's control and 1nstrumentation systems
important to reactor safety,

3. delineation of the limiting conditions for operation which define
the lowest acceptable performance level for equipment, and the
technical conditions necessary for continued safe operation,

4. requirements for surveillance of equipment which are essential
to reactor safety,

5. administrative controls required for facility operation, and

6. delineation of the limiting safety system settlngs for those variables
having safety significance.

These specifications set forth the requirements and limitations for
reactor operation more clearly and precisely than the Hazards Summary
Report, as amended (hereafter, safety analysis report (SAR)). Our



evaluation of the proposed Technical Specifications was based on the
considerable experimental and operational experience accumulated on
reactors of this type and power level, and on our review of the SAR
which shows that all requirements significant to reactor safety are
maintained, The Texas A&M University reactor has completed eleven
years of safe operation under these safety requirements.

We have determined that the limits on reactor power, excess reactivity
and reactivity worths of experiments provide sufficient assurance that
an uncontrolled release of radioactivity will not occur. Furthermore,
it is our conclusion that the safety system settings and the limits om
plant equipment performance and plant techmnical characteristics, the
specifications on surveillance of reactor components and systems, and
the administrative controls will provide assurance of safe facility
operation,

Amendment No. 5 to the facility license was issued to the Texas A&M
University on April 27, 1962, authorizing the performance of core dis-
assembly and critical loading experiments. The procedures and require-
ments for these experiments have been updated to include improvements
developed from experience in performing the experiment. Provisions

for these experiments and the review and approval of experimental
procedures have been incorporated in the proposed Technical Specifications.

CONCLUSION

Based on the above discussion, we conclude that the incorporation of
the proposed Technical Specifications, with minor modifications agreed
to by the applicant, into Facility License No. R-23, does not involve
significant hazards considerations different from those previously
evaluated and that there is reasonable assurance that the health and
safety of the public will not be endangered.

%77’/ X

Donald J. Skovholt
Assigtant Director for Reactor Operations
Division of Reactor Licensing

Date: February 26, 1969
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. UNITED STATES L
NUCLEAR REGULATORY COMMISSION ZT , ,,ﬂ"’-’ /9__

WASHINGTON, D. C. 20555

SAFETY EVALUATION AND ENVIRONMENTAL IMPACT APPRAISAL BY THE J&i"

OFFICE OF NUCLEAR REACTOR REGULATION ) ' 4/.6,”77/5:
_ _ - )
* SUPPORTING 'AMENDMENT NO. 12 TO LICENSE NO. R-zsl/quf</u,4

. THE(TEXAS'ASM:UNIVERSITY . _
'DOCKET ‘N0, 50-59

Introduction

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

(the licensee) requested that Facility Operating License Nos R-23

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

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

of the license to August 26 ,1997. 1In response to our request,

the Ticensee provided additional information in support of this.

renewal application by letters dated September 29, 1978, December 11, 1978 and
December 18, 1978. The proposed revised Techiiical 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-20TM- 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 level and greater.
Moreover, considerable operating 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 A&M
University AGN-201TM reactor in the manner authorized by the license.

Rgégtor Description

The AGN-201 is a small research reactor designed to operate at

power levels up to 20 watts. This type of reactor has been used exten-
sively for education and training and for experimentai 2rograms:
requiring a Tow neutron flux level. The reactor core ccnsists of

a nurber of polyethylene disks impragnated with uranium dioxide



1972, when the reactor was moved te its permanent location in the
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enriched in U-235. The inherent design features of this reactor
and the Tow power level at which it is operated preclude the
buildup of significant amounts of fission products.

Satety Evaluation

The present facility haSinot significantly changed. from that N
described in the Ticensea’s application for Amendment No. 9, February 4, __

Engineering Center Building on the licensee's campus-at College Station, Texas.

By virtue of their pdwer,'neg]igib]e fission product inventory and
strong negative temperature coefficient of reactivity, the AGN-201

-reactors do not present significant hazards to.the public. Thgir.
‘safety and reliability have been demonstrated in several facilities

for many years.

The proposed TS have been reviewed and revised. The TS genefa11y
incorporate the design features, characteristics, and operating -
conditions described in the original Hazards Summary Report for the
AGN-2071 Reactor (1) submitted in support of Dockets F-15 and F-32

and referenced in the licensee's application. Inclusion of compre-
hensive surveillance requirements and administrative controls wiT]'
assure acceptable performance of safety related equipment and require
safety related reviews, audits, and operating procedures. Record o
keeping and reporting requirements will provide sufficient infoym§t1on
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 documentation. These are discussed below.

The AGN-201 Preliminary Design Report(2), submitted on the F-15
docket, mentioned thermal fuses in the control and safety rods and

a boron-ldaded polyethylene sheet surrounding the graphite reflector.
The function of the thermal fuses in the control and safety rods

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

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

These design features were not mentioned in subsequent submittals -
inciuding the Hazards Summary Repor:i(1), the AGN-201 2eactor Manual

(3), and the Shield Design Report(:). They were not raferrad to

in thz original AEC Hazards Analysis(5) or subsequern: safety evaluations.
They were not incorporated into the assembled AGN reaciors and are not
inciuded in the existing or proposed TS. '




Many years of experience operating AGN-201 research reactors without
thermal fuses in the control and safety rods and without a boron-
Toaded polyethylene sheet surrounding the graphite reflector has
established that these reactors can operate safely, as assembled, at
licensed power within acceptable radiation levels to both operating
personnel and the general public. Based on our review and the above
considerations, we have concluded there is reasonable assurance that
operation without thermal fuses in control 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.

The original AGN-201 documentation (1-3) limited the total available
excess reactivity to 0.2% ak/k. As a resuit of a detaiied test and
evaluation conducted at Reorgia Institute of Technology and subsequent

NRC staff evaluation, AGN-201 reactor licensees were advised that increases.
in the excess avaitabie reactivity, including contributions from positive
worth experiments, to 0.65% ak/k.couid be authorized. Because of the self-.
Timiting action of the large negative temperature coefficient, an
instantaneous reactivity insertion as high as 2.0% Ak/k would not result
in core damage or radioactivity release. Limiting the total available
excess reactivity to 0.65% Ak/k assures that the reactor will not
become prompt critical and that the reactor periods will be sufficiently
long such that the reactor protection system and/or operator action

can effectively scram the reactor well before any safety limits are
exceeded. : [

When converting from AGN-201 to AGN-201M for operation at 5.0 watts
(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 addition 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 any fission products which diffuse from the UO,-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 1imits specified in 10 CFR Part 20 for
restricted areas. We have concluded, therefore, that the postulated excursion
will not endanger the health and safety of the public.

Experience with similar reactors has indicated that gaseous fission products
and hydrogen are released from the fuel matrix when operated at 20 watts.
Texas A&M recognizes that gas evolution.could occur as a result of operation
at 5 watts for extended 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 psig.
If the core tank pressure reaches 5 psig, the reactor will be scrammed
manually and flux, temperature, radiation levéls, 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 radiological procedures will
be followed during the opening of the core tank to preclude exposure to
personnel from the release of radioactive effluents. We have concluded that
the proposed precautions are acceptable measures to prevent excessive




" 40 hours per week at 5 watts (flux - 2.5 x 10

~and 5.0 watts

personnel exposures or pressure baildup within the reactor core

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

~The fuel consists of polyethylene material with uranium dioxide
(enriched to less than 20% . in U-235) uniformly dispersed throughout the
polyethylene. Polyethylene is an organic material that can
sustain radiation damage when exposed to fission product bombard-
ment. Test data was provided by Aerojet-General Nucleonics of
samples of core material exposed in the Argonne National_laboratory
CP-5 reactor. The CP-5 reactor is a 5 megawatt (ﬂux—10]Z n/cmZ-
sec) reactor. Tests included exposures at full power for periods
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 loss 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 equates to a core life of six years prior to any
damage occurring. At 5 watts continuous operation the core life
would be approximately 120 years and at 0.1 watt continuous
operation about 6,000 years. As the normal operating cycle is

Tess than 40 hours per week. or less than 24%, the projected 1ife

_approaches 25,000 years.at 0.1 _watt.and 500 years at 5 watts. From this

analysis it-is_reasonable to conclude that thg AGN-EO]M core operating

n/em” - sec) would sustain

‘no radiation damage over the 20 years of reactor operation requested by the
licensee's application. - B .

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

arisen during ?ver 20 years of authorized operation at 0.1 watt(T)
T), (2) the revised TS require surveillance and periodic

testing of safety related equipment to assure continued safe operation of
the reactor and to assure that any significant component degradation
Will be detected in a timely manner, and (3) other AGN-201M reactors.
of this type also have considerable operating experience.without
evidence of any unusual problems, we have concluded that the

Texas A&M University AGN-201M 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

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

a reactor safety standpoint the proposed amendment is acceptable.

Furthermore, reactors virtually identical to this one wi imi

TS have been licensed for operation for periods of up Eotqos}gllgt

Hence, the bases_and qonc]usions with respect to the safety of operation
that were determined in our Safety Evaluation supporting the original .
license, as amended, and in support of the current operating license, remain
uqchanged: The revised TS are more definitive than the original TS and™
will provlde the necessary controls and surveillance requirements to
énsure sate operation during the period of the license renewal.
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rne subject faéi]ity has been in operation since August 1957,; -
for education and training and for experimental programs requiring

-a low neutron flux level. The current facility staff consists of 7

senior_reactor operators. with effectiye senior reactor operator licenses.

Familiarity with_the facility is maintained thrbugﬁffaé?i??y;gpggg;jggm__

and active programs in operator training and requalification .

Environmental Impact Appraisal

The environmental impact associated with operation of research
reactors has been generically evaluated in the attached memorandum
(Reference 6). This memorandum concludes that there will be no
significant environmental impact associated with the licensing of
research reactors to operate at power levels up to 2MWt 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 evaluation is

applicable to operation of the Texas A&M University
AGM-201 M reactor and that there are no special or différent features

‘which would preclude reliance on the generic evaluation. Con-

sequently, we have determined that the conclusion reached in the

generic 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 1icense renewal action is insignificant

from the standpoint of environmental impact. '

-Facility

There are no pipelines or transmission lines entering or leaving _
the site above-.grade. A1l utility services (water, steam, electricity,
tetephone and sewage) are below grade and are comparable to those
required for typical campus laboratories. Heat dissipation 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 effluent. Solid, low-level radiocactive waste generated
in the research effort will be packaged in accordance with USNRC and
DOT 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 wil] not have a
significant effect on the environment. This small amount 6f waste
heat is rejected to the surrounding water tank and eventually to-
the atmosphere by means of conduction and radiation. There will .be
no release of gaseous or liquid effluents. VYearly 4oses to un-
restricted areas from external radiation will be at or selow
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established 1imits.* Solid radioactive wastes generated in the
research program will be shipped to an authorized disposal site
in approved containers. These wastes should not amount to mor
- than a few shipping containers a year.

No release of potentially 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.

Environmenté] Effects of Accidents

Accidents ranging from the failure of experiments up to the

largest core damage and fission product release considered 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 fissjonable
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. :

LohgeTerm Effects of Facility Construction and QOperation-

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 no construction planned during the renewal

‘pegjod; and therefore, no construction is authorized under this licensing
action, Do ' ' '

B e T TR

Because of the.relativeTy low amount of capital resources involved
and ?he smg]] impact on the environment very 1ittl2 irreversible
and irretrievable commitment is associatad with such facilities.
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The licensee's Operator Requalification Program has been reviewed
and found to be acceptable.

Financial Considerations

Based on the Texas A&M's financial information submitted with the
application 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 possesses 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 -
reviewed the plan and conclude that it conforms to the requirements of 10 CFR
Part 50, Appendix E 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, 1974, 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 1icense 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 1is 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.
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Costs and Benefits of Facility and Alternatives

The monetary costs involved in operation of the facility are Tess
‘than $5,000/year. There will be very limited environmental.impacts..-

The benefits include, but are not limited to, some combination of
the following: conduct of activation analyses, conduct of neutron
radiography, training of operating personnel and education of
students. Some of these activities could be conducted using particle
accelerators or radioactive sources which would be more costly and
less efficient. There is no reasonable alternatives to a 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 proposed
license renewal. Having made this conclusion, we have further concluded
that no environmental impact statement for the proposed action need

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

. Dated: April 25, 1979
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D. Skovholt, Assistant Director for Operéting Reactors, L

ENVIRONMENTAL CONSIDERATIONS REGARDING THE LICENSING OF RESEZARCH REACTORS
AND CRITICAL FACILITIES :

Introduction . °

14
This discussion deals with research reactors and critical facilities
which aza2 Za5:3n=d 3 opearalz at low powsr levels, 2 ifiz 2nd lower, and
are used prizarily for basic research in neutron physics, neutron
radiography, isotope production, experiments associated with nuclear
engineering, training and as a part of the nuclear physics curriculum.
Operation of such facilities will generally not exceed 3 5 day week,
8 hour day or about 2000 hours per year. Such reactors are located
adjacent to technical service support racxlltxes with comvenient access
for studeants and faculty.

Sited most frequently omn the campus’ of large universities, the reactors
are usually housed im already existing structures, appropriately
modified, or placed in new buildings that are designed and comstructed
to blend in with existing facilities.

Facility

There are mo exterior conduits, pipelines, electrical or mechamical
structures or transmission lines attached to or adjacent to the facility
other than utility service facilities which are similar to those required
ian other campus facilities, specifically laboratories. Heat dissipation
is generally accomplished by use of a cooling tower locatad om the Toct
of. the buildinz. These cooling towers are on the order of 10" X 10' X 10'
and are cocparable to cooling towers associated with the air-conditioning
systen of large office buildings. .«

Make up for this coolingz system is readily available and usually obtained
from the local water supply. Radioactive gaseous effluents are limited
to Ar 41 and the release of radiocagtive liquid effluents can be carefully
monitored and controlled. These 1Iquid wastes are collected in storage
tanks to allow for decay and monitoring prior to dilution and release to
the sanitary sewar system. Solid radicactive wastes are packaged and
shipped off-site for storaze at AEC approved sites. The transportation
of such wasce i3 done in aczordance with existing AEC-UJT regulations

in approved shipping containars.

hemical and sanitary waste systems are similar to those existing at
ther universicy laboratories and buildiags. _
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Envirormental Effects of Site Preparation and Facility Comsiruction

Coastruction of such facili:

ies invariably occurs in arsas that have
already.been .disturbed by other university buildiag construction and in
some casas solely within an already existing buxldxns. Tharafare, con-
struction would not be expected to have any sigmificant zZlsct oz the
terrain, vegetation, wildlife or nearby waters or aquatic life. The
societal, econsnic and esthetic impacts of coastruction would be no-
greater than that associated with the constructxon of a larzs office

building or similar unmiversity facility.

Eavironmental Effects of-Facility Operation

.Release of thermal effluents from.a reactor of less than 2 M

disposal site in approved comtainers.

g w1ll not
have a significant effect on the enviromment., This small acount of
waste heat is generally rejected to the atmosphere by means of szall
cooling towers. Extensive drift and/or fog will mot occur at this low
power level. : C.e

Release of routine gaseous effluent can be limited to Ar 41 which is
generated by neutron activatiom of air., This will be kept as low as
practicable by minimum air ventilation of the tubes. Yearly doses to.
unrestricted areas will be at or below established limits. Routine -+ -
releases of radioactive liquid effluents can be carefully moaitored and
controlled in a manmer that will easure compliance with curranat
standards. Solid radioactive wastes will be shipped to an authorized
These wastes should met amsunt
to more than a few shipping containers a year.

Based on experience with other research reactors, specifically TRICA
reactors, operating im the 1 to 2 MWt range, the annual relaase of
gaseous and liquid effluents to unrestricted areas should be less thaz
30 curies acd 0.01 curies respectively,

No release of potentially harmful chemical substances will occur durizg
normal operatiomn. Small amounts of chemicals and/or high-solid comtent
water may be relzased from the facility through the sanitary sewer
during periodic blowdown of the coolzng tower or from laboratory experi-
oents. M

‘Osher potential effects of the facility, such as esthetics, noise, societal

or impact on iocal flora and fauna are expected to be too small to measure.
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Environsental Effects of Accidents

Accxdents rargzng from the failure of experiments up to the largest
core damage and fission product release considered possible result in
doses of only a small fractiom of 10 CFR Part 100 guideliges aad are .

considered negligible.with respect to the enviromment. -
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The unavoidable effects of construction and operation involves the
materials used in comstruction that cannot be recovered and the
fissiomable material used in the reactor. No adverse impact om the
enviromnesnt is expected froz either of these unavoidable effacts.

Alternatives to Construction aad Oéeration of the Facilitv

To accomplish the objectives associated with research reactors, there.
are no suitable altercatives. Some of thesé objectives are traiming of
students in the operation of reactors, productign of radicisotopes,
and use of nautrom and gam=a ray beams to conduct experiments.

Lonz-Term Effects of Facility Comstruction and Oparation

. The long-term effects of research facilities are considarad to be

beneficial as a result of the contribution to sc;enczfzc knowledze and
traiaing.

Because of the relatively low amount of capxtal resources involved and
the small impact om the envirooment very little irreversible and
irretrievable commitment is associated with such facilities.

Costs and Benefits of Facility and Alternatives

The costs are on the ordsr of several millions of dollars with very
little envirommantal impact. The bedefits include, .but are not limited
to, some combination of the following: conduct of activation amalyses,
conduct of nsutron radiography, training of onerating personnsl 2ad
education of students. Som2 of these activities could ba conducted
using particle z2ccelerators or radioactive sources which would be more
costly and less efficient., There is no reasonable alternative to a
nuclear research reactor for conducting this spectrum of activities.
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Conclusion

The staff concludes that there will be no significant envirocmental
impact associated with the licensing of research reactors or critical

. facilities designad to operats at powar levels of 2 MWt or lower and

that no environamental impact statements are required to be written for

the issuacce of constructlon permzts or operating lxce1ses for such
facilitxes. N

| RNy

Daniel R. Muller, Assistant Director
for Envirormental Projects
Directorate of Licensing




UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-59
TEXAS AZM UNIVERSITY

NOTICE OF RENEWAL OF FACILITY OPERATING LICENSE

. AND NEGATIVE DECLARATION

The U. S. Nuclear Regulatory Commission (the Commission) has

issued Amendment No. 12to Facility Operating License No. R-23,

jssued to the Texas A&M University (the licensee), which

renews the license for operation of the AGN-201M nuclear research

reactor (the facility) located in College Station, Texas. The facility

is a research reactor that has been operating since Auqust 26, 1957,
and is currently licensed to operate at 5.0 watts (thermal). The
amendment is effective as of its date of issuaﬁce;

| The amendment extends the duration of Facility License No. R-23
until August 26, 1997, ~ |
| The application for the amendment complies with the standards
and requirements of the Atomic ﬁnergy Act of 1954, as amended (the Acf),
and the Commission's rules and regulations. The Commission has made
appropriate findings a? required by the Act and the Compission's rules
and regulations in 10 CFR Chapter I, whi¢h are set forth in the iicense :

amendment. Notice of the proposed issuance of this action was pub-
lished in the FEDERAL REZISTCR on September G, 1977 (42 FR 45046). No

request for a hearing or petition for leave to intervene was filed

following notice of the proposed action.
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The Commission has prepared an environmental impact appraisal
for the renewal of the Facility Operating License and has concluded
that an environmental impact statement for this particular action is
not warranted because there will be no significant environmental
impact attriSutable to the action.

For further details with respect to this action, see (1) the

application for amendment dated May 31, 1977, as supplemented September 29,

December 11, December 18, 1978, and March 23, 19?9; (2) Amendment No., 12 to License
No. R-23 and (3) the Commission's related Safety Evaluation and
Environmental Impact Appraisal. A1l of these items are available for
public inspection at the Commission's Public Document Room, 1717 H
Street, N. W., Washington, D. C.

A copy of items (2) and (3) may be obtained upon request
addressed to the U. S. Nuclear Regulatory Commission, Washington,
D. C. 20555, Attention: Director, Division of Operating Reactors.

" Dated at Bethesda, Maryland, this 25th day of April 1979,
' | " FOR THE NUCLEAR REGULATORY COMMISSION

(oAl M LoD

Robert W. Reid, Chief .
Operating Reactors'Branch £4
Division of Operating Reactors




