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Dear Sir,

Due to a computer virus, many of the documents previously submitted were found
to contain errors, and incomplete files. A completely new copy of the Safety Analysis
Report is enclosed along with a corrected version of the Environmental Report.

Also included is a letter from the Provost office for the renewal application, sorry

for any inconvenience this may have created.
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1.0 INTRODUCTION

The Texas University AGN-201M has been operated by the Department of
Nuclear Engineering in the Collage of Engineering for nearly 40 years. The reactors
operating license R-23 was first issued by the United States Atomic Energy Commission
in 1957. The AGN-201M has been operating in the reactor facility in the Zachry
Engineering Center since 1972, The reactor is currently used both as a research device
and as a training center for students in the Depariment of Nuclear Engineering and for
facility reactor operators. The reactor is used in laboratories which are directly associated
with classes taught in the Department of Nuclear Engineering, the reactor is used to
irradiate small samples for later analysis in counting laboratories and for conducting for
reactor operations for the training of students.

The reactor room is located in room 61B of the Zachry Engineering Center.
The reactor room is designed so that it can only be entered through a double set of doors
that are built in a concrete block wall. This door has an electromechanical lock with
combination and is located in a concrete block wall in the middle of what once was one
large room. The exterior walls and ceiling of the reactor room and room 61 A are
constructed of 3.5 and 4.0 thick concrete. respectively. The reactor room, 6118 has the
following dimensions . 12 foot high walls and a floor that measures 29 feet by 25 feet.

The AGN-201M reactor is a self-contained, thermal reactor with a compact core
of <20% enriched uranium oxide homogeneously dispersed in a matrix of low-density
polyethylene. The reactor core is contained in a hermetically sealed aluminum can that
isolates the reactor fuel and prevents the escape of fission-product gases to the

enviromnent. Since the reactor has such a low thermal power no external means are



required to cool the reactor core. Heat transfer of fission energy occurs through
conduction from the fuel through the graphite reflector and lead shield surrounding the
core to the approximately 1000 gallons of water contained in the shield tank. In addition
to serving as a fast neutron shield, the water acts as a massive thermal sink. Hence, there
are no thermal or radioactive liquid effluents released trom the facility.

Since 1973 this reactor has been operated with a maximum rated power level of 5
watts. All shielding surveys in the area of the reactor and in the accelerator laboratory
above indicate extremely low radiation levels except when operating at higher power
levels. The highest radiation levels have been noted in the area around the rear skirt
door, this local area has been posted as a high radiation level during 5 watt reactor
operations and al! personnel in the reactor facility are briefed on the areas of highest
possible exposure. It should be noted that the reactor is only operated at higher power
levels during required reactor maintenance procedures and not during normal reactor
operations.

A radiation protection program is administered by Radiological Safety Division of
Texas A&M University’s Environmental Health and Safety Office. The University
Radiation Safety Officer heads up the office of Radiological Safety. This office provides
administrative and technical support for all users of radioactive materials at TAMU.

All personnel assigned to the reactor facility and the Head of the Department of Nuclear
Engineering have been issued individual radiation dosimeters which measure equivalent
dose from beta, gamma and neutron radiation. No visitors are allowed in the reactor
facility during reactor operations and students working in the reactor facility are issued

self-reading pocket dosimeters. Two environmental monitoring film badges are placed in



areas inside and outside the reactor room to measure cumulative exposure to ionizing
radiation, These environmental monitors, as well as personnel dosimeter devices, are

analyzed on a monthly basis.

2.0  RECENT POWER HISTORY

The AGN-201M reactor has had limited power history in the last few years. This
has been primarily due to material problems associated with the reactor channel #2
drawer. The reactor has been operated for many years in direct support of several Nuclear
Engineering classes and for operator proficiency. The reactor is mostly operated during
the start of both the fall and spring semesters. Students perform reactor startups for both
graduate and undergraduate reactor laboratories and other experiments are conducted

during these times using the reactor facility.

Table 1. Average annual values for AGN-201 reactor operations. *

Annual Operations 28.92 Hours
Energy Generation 10.25 watt-hours
Mean Power Level 0.666 watts

* Data from Annual Operating Reports from May 90 - May 96, May 94-May 95 not used

due to very limited reactor operations during this time period.



3.0 GASEOUS EFFLUENT: ARGON-41 PRODUCTION

With the design of the AGN-201M reactor core and fuel, the production of
argon-41 is considered to be the only gaseous effluent of concern. Since argon-40 is a
minor constituent of dry air, 0.93 percent by volume or 1.3 percent by mass, the
production Ar-41 should be at least considered. Argon-41 is produced by the neutron
capture in argon-40. The only air volumes that mighi be effected are those in the glory
hole or inside one of the access ports. The access ports are filled with wood . lead and
graphite under normal operating conditions. Air is also containe” in solution in shield
tank but this tank is scaled from the outside environment. Other considerations are that
the flux level in the shield tank is much lower than in the areas closer to the core and that
the argon concentration in the tank will be very small. In order to reach saturation
activity at the highest possible concentration levels the air in question would have to be
irradiated for at least seven half-lives, about 13 hours at maximum rated power. The
AGN-201M reactor has not been operated at full power for this length of time in the
past and such reactor operations are very unlikely in the future.

With the small amount of air actually exposed in the sealed glory hole. the low
reactor power history and the large amount of airflow thought the laboratory the
production levels of argon-41 and release levels are very minuscule. The reactor facility
has its own discharge flow path through the accelerator laboratery and out a discharge

vent on the roof of the four-story Engineering Building.



40  OTHER EFFLUENTS
. No liquid or solia radioactive effluents are generated by the AGN-201M reactor
facility. The only radioactive material produced is that used in irradiation experiments
and all this material remains within the Department of Nuclear Engineering laboratories
or is disposed of by Radiological Safety as solid waste. If any material were irradiated
for use other than in the department, Radiological Safety would have to transfer the
material to a sub-licensee. With the presence of a TRIGA reactor at the University, no
outside departmental irradiation work takes place in the AGN reactor facility.

Some levels of reactor structure and component activation have been experienced
during decommissioning of this type of reactor but that has been limited ‘o components
that have been in direct contact with the uranium-impregnated polyethylene fuel disks.
Some contaminated surfaces were also found but were limited to the inner surface of the
core, in-core graphite reflector and the interior surfaces of the aluminum clads of the
safety and control rods. Since this will not be of concern until decommissioning and is
already a recognized problem, measures will be taken at that time to prevent any possible

spread of contamination.

50  ENVIRONMENTAL MONITORING

All environmental monitoring is done by the Radiological Safety personnel. A
radiation survey of the reactor facility and surround iaboratories is performed an annual
basis. These annual survey are done at the same points every year and are compared to

previous radiation surveys. With the thickness of both the ceiling and the surrounding

. walls of the reactor room and the accelerator room. only very low levels of radiation can




be detected outside the reactor room even during full power operations. Contamination
surveys of the reactor room and adjoining laboratory are currently performed on a
monthly basis by Radiological Safety personnel.

Two environmental dosimeters are currently in place in areas in and around the
reactor room to measure accumulated equivalent doses. One is located in the reactor
room itself, another is in the adjoining laboratory. These dosimeters are film badges and
plastic tract-etch (CR-39 or equivalent) for detection of beta. gamma and neutron

radiation.

6.0 CONCLUSIONS

No events have occurred or maintenance items performed which might in any way
have affected the physical barriers between the reactor core and fuel and the local
environment. All contamination surveys have indicated no loose surface contamination
in the reactor room and the annual radiation surveys have verified the effectiveness of the
shielding at all reactor power levels. Any and all material associated with experiments
performed with the AGN-201 rernain within the confines of the departmental
laboratories, none are transferred to other facilities. If material were to be transterred the
personnel of Radiological Safety would make all the necessary arrangements and transfer
the material, since departmental personnel are not authorized to make such transfers of
material.

The benefits of continuing operation of the TAMU AGN-201 to the current and

future students in the Department of Nuclear Engineering far outweigh any minor



negative environmental effects. The reactor by its design considerations and current

’ location will pose no significant environmental impact.
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Chapter 1: THE FACILITY

1.1 Introduction

This report is intended to be an a part of the application to the United States
Nuclear Regulatory Commission (USNRC) by Texas A&M University (TAMU) at
College Station. Texas for the renewal of the class 104, Facility License R-23, Docket #
50-59 for the University's AGN-201M research reactor. The reactor is primarily used for
the teaching of classes in the Department of Nuclear Engineering and for the training of
reactor operators. The University has operated this reactor public for a period of almost
forty years and in its present location. the Zachry Engineering Center room 61B for
nearly 25 years.

This application contains information on the local communities of Bryan and
College Station are as well as the reactor facility located inside the Zachry Engineering
Center. The local area information includes the meteorology, geology, seismology as
well as other pertinent data required by NUREG-1537 Part |.

This reactor has been rated for a maximum power level of 5 watts thermal since
1972. The AGN-201M reactor design has several inherent safety features. the most
significant of these are the negative temperature coefficient. and the design limitation of a
maxirnum of 0.65% excess reactivity above delayed critical. These designed safety
features along with the core thermal fuse and the trips and interlocks associated with the
nuclear instrumentation saiety systems provide for protection of the reactor fuel even

under the worst case accident conditions. If a sudden insertion of positive reactivity were



to occur the reactor power rise would be attenuated by the negative temperature
coefficient and then terminated by the separation of the reactor core due to the melting of
the core thermal fuse. Other important reactor design considerations include. the type of
fuel used, with its low enrichment, the core can, as well as the sealed fueled control rods.
These features provide a complete barrier between the reactor fuel and the environment.
While the core tank allows for thermal dispensation the heat generated due to the
fissioning of the fuel. because of this no outside secondary cooling system is necessary.
A feature of the TAMU reactor room is the thickness of the walls and ceiling. these
components which act as a boundary to the reactor facility. are constructed of concrete.
The walls are 3.5 feet thick and the ceiling is 4.0 feet thick. The AGN reactor design has
proven to be a safe and effective training device for thousands of future engineers at this
as well as other universities. The system has an established data and corroborated data
base, so no research and development activities were required to evaluate the system.

12 S

The safety criterion associated with the AGN-201M reactor at Texas A&M
University is to limit as much as possible any adverse effect that reactor operations many
have on the general public and students within the reactor tacility.

It is believed that no adverse consequences have resulted from many years of
reactor operations in this current facility. Radiation surveys conducted at 5 watts indicate
very low doses outside the reactor room and none outside the areas controlled by the
Department of Nuclear Engineering

A complete description of the AGN-201M reactor is presented in Charter 4 of

this report.



All the design bases for the AGN-201M reactor system and components are
presented in the Technical Specifications for this AGN-201M reactor and are included in
this report

The reactor facility in the Zachry Engineering Center is constructed in such a way
that the reactor room and accelerator laboratory are in a cube. This cube has 3.5 foot
thick reinforced concrete walls and 4 foot thick ceilings. This area of the building is
isolated from the general public of as well as most personnel outside of the nuclear
engineering students that have laboratories or offices in the area. Because of this design
and the design of the reactor and its components, the reactor will remain in a safe.
isolated condition even under the most severe hypothetical accident.

This reactor facility has been in its present location since the early 1970's and a
renewal license was issued by the USNRC in August 1977, for this reactor in its present
location. Some small changes have been made to the reazior iaeility in this time period.
1.3 General Description of the Facility

The AGN-201M reactor facility is located on the main campus of Texas A&M
University in the Zachry Engineering Center. The location of the center on campus 1is
presented in Figure 1.3-1. The facility 1s located in areas under the direct control of the
Department of Nuclear Engineering on the 1st and ground floors of the center with the
reactor room below unique the ground floor in a specially constructed reactor room. The
floor pluns for the facility are presented in Figures 1.3-2 and 1.3-3.

The location of the facility in the center allows tor complete isolation of the
reacter room . room 61B from the rest of the engineering center. The AGN-201M reactor

is designed to operated in populated areas without undo risk to the general. This facility



g Im
TEXAS A&M UNIVERSITY

T TP rp—

CAMPUS MAP OF TEXAS A&M 1 'NIVERSITY

MRS, UG RS IS WO S OGN TSRGHN  ONR W R 0




wmsnee SITE BOUNDARY

—

EMERGENCY SHOWER

4
|
|

OAMMA
SPECTROSCOPY
LABORATORY

|
baid

.fl =

COUNTING
LABORATORY

GRADUATE RESEARCH
LABORATORY

rd

i)
==}

RADIOCHEMISTRY LAB

™
.
1

k OMBINATION
LOCK

L

|
|

COMPLITER
LABORATORN

&l
St ~ HOLD STATION B
™

CLECTRONICS
SHOP

N

e iimaies

/ACHRY

LOBBY

gy

| O

GRADUATE RESEARCH

—<

!\

""ACCELERATOR ROOM

ROOM 135

fH

LABORATORY

.

1T TON CRANE
POWER BOX

=

S |

Figure 1.3-2

REACTOR FACILITY FIRST FLOOR



P,

INGURCH ' |
‘ iR APHITE

g CRER L eebb S il GRADUATE

L RESEARCH - '
Jri— LABORATORY [l
— AGN\ \ | 3 - \
i ( J\ ‘ | ROOM 61 A I
| ] UNSOLE| ] l/__ A

ROOMa1B

O

SITE SGUN \ o .
swses SITESOUNDARY  (yew  EMERGENCY SHOWER
-
i a
O ] | | |
| IGRAD wen | ——. GRAD
GRADUATT STUDENT :u(..s; ARL -— | RESCARCH
OFFICE I ol | | B
= LK\ / » N
LD NN
RESEARCH r
LABORATORY | |
| | GRADUATE STUDENT ~.”" HOLD STATION
L OFFICE ~ ) A
| | | | -
GRADUATE - T — E —
STUDENT T ‘ | SR |
Fl
OFFICE | GRADUATE STUDENT
OFFICE
= | | ”
b 1-.’ r CS o,
GRAL OFFICE| | GRAD OFFICT CONPUTER \-) ‘ ‘
LABORATORY . ‘ ; l e
: GRADUATE STUDENT | FLOOR
i OFFICE HALL
| ROON 60C
il — |
|

Figure 1.3-3

REACTOR FACILITY GROUND FLOOR



produces no effluents to the environment and is located in a room with thick reinforced
concrete walls and below ground. The AGN-201M reactor system has been in service

for many years and the University has had an operating license since 1957.

Specific site characteristics of the facility are addressed in Chapter 2 of this report.

The site is in an area with a very low threat of earthquakes and flooding and the facility is
designed to be fail safe. The reactor system has many safety reatures associated with it,
some are passive systems while others are designed into the reactor protective systems.
The reactor systems and safety features are described in greater detail in other chapters of
this report.

A unique feature of this reactor facility is the design of the reactor room itself.
The control console is shielded by an L-shaped walls to lower the dose to the operators
and students and the walls of the room are 3.5 foot thick reinforced concrete and the
ceiling is 4 foot thick reinforced concrete. This greatly enhances the ability of the
operating staff to operate reactor with confidence that no member of the general public is

being negatively affected.

1.4 Shared Facilities and Fquipment

The only facilities that this reactor facility shares with the suitounding building is
the electrical power supply and air supply. The reactor room has a ventilation unit inside
and the discharge from the reactor room passes through a grate in the ceiling and into an
evit filter unit located inside the accelerator room. A separate fan on the roof provides
suction on this filter unit and air is drawn out of the reactor room and discharged on the

roof. Power to the AGN-201M reactor console 1s supplied frora the buildings power




(~8
supply, but power can be remotely isolated by operation of two large breakers outside of

room 60C. Inside the reactor room is a large graphite pile and a subcritical assembly

1.5  Comparisons to Similar Facilities

Two other AGN- 201M research reactors are currently licensed by the USNRC,
these are both university reactors and have a similar training and teaching role as does the
AGN-201M at Texas A&M University. But the roles are somewhat different. since
TAMU has a much larger TRIGA reactor facility on the campus. this reactor is used for
irradiation of materials for medical and commercial use while the AGN-201M is used as
a teaching and training device only.
1.6 Summary of Operations

The AGN-201M operations have been limited in the past few years with the
downturn in enrollment and more widespread ise of the TRIGA reactor. The AGN-
201M continues to be used for student reactor startups and for some limited experiments
in two different nuclear engineering classes. The reactor has run for maintenance and
operator proficiency more than anything else in the last four vears. but it continues to be
an important learning device for the students. With the presence of two reactors at one
university the students get the unique opportunity to work with and operate both. The
reactor should have critical run hours of 25 -35 hours per year at an average power level
of 0.75 - 1.0 watts. As part of the ALARA program, the reactor operated at power levels
which are as low as possible to achieve the desired results in order to keep doses to the

student low..



In the future the AGN-201M will be operated a schedule similar to its current
usage. The reactor is used in the first four weeks of both the fall and spring semesters for

both graduate and undergraduate reactor laboratory classes.

1.7 Compliance With the Nuclear Waste Policy Act of 1982

Texas A&M University is in compliance with the Waste Policy Act The
University has entered into an agree:nent with Idaho National Engineering Laboratory for

the final. no-~cost disposal of the AGN-201M reactor fuel.

1.8 Facility Modifications and History

This AGN-201 reactor has been licensed by Texas A&M University since 1957.
The initial maximum rated power was 100 mW but this was changed in 1973 to the
reactors present 5 watt thermal power limit. The current reactor room was constructed in
1970 under construction permit CPRR-112 and the reactor moved to this room in 1972,

In September of 1984, the reactor control console was moved from room 60C to
its present location in the reactor room. 61B. behind the installed shielding. This was
done so that the operator could be in the same room as the reactor during experiments. At
the same time another modification was made to add a series of concrete blocks around
the base of the reactor to lower general area radiation levels. Current radiation surveys
indicate that the reactor produces very low levels of radiation outside the reactor room

and in the accelerator room. The AGN-201M is used at Texas A&M University to train

students about reactor operations and to allow the students some actual hands on reactor

experience.




Chapter 2:  SITE CHARACTERISTICS

Geography and Demography

Specification and | ocation
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no effluents and has been proven safe under the most serve condit*ons this does not pose
a safety hazard.
2.2 Nearby Industrial, Transportation and Military Facilities

Any potential accident associated with the AGN-201M reactor will have no effect
upon the environment nor the surrounding area. No military installations are close the
Bryan/College Station area, and industrial development is very limited within the 8
kilometer limit, since most of that area is still part of Texas A&M University or a
residential area.
2.2.1 Locations and Routes

The only major route of concern is the railroad that cuts across campus, 1.8
kilometers southwest from the facility. Texas Highway 30 is located 0.6 kilometers due
north of the facility. But in both cases the facility is located on the far side of the most
direct point from the routes.
2.2.2  Air Tratie

The reactor facility is located 6.5 kilomeiers from a small commercial airport.
The flight path for this airport is some 1.0 kilometers to the northwest of the facility.
Since the facility is located on the first floor and the reactor room is in a steel reinforced
concrete room the danger posed by passing planes is very small.
2.2.3  Analysis of Potential Accidents at Facilities.

No heavy industry nor chemical plants are located within 20 kilometers of the
reactor facility. The worst possible accident deal with the trains that use the railroad
tracks through the middle of campus. If an accident occurred that would require an

evacuation of the facility and the surrounding building it is believed that the reactor




facility would be in no real danger. If a large explosion occurred the shockwave would
tear apart many other structure before getting to the Zachry Engineering Center and since
the reactor room and accelerator room are located inside a steel reinforced cube the
danger to the facility is very low. Even in the event of a highway accident the reactor is
well protected from potential harm.

2.3 Meteorology

The Bryan-College Station area is located approximately 100 miles inland from
the Texas Gulf Coast. The local weather is determined to a great extent by the high
pressure areas which are predominant over the Gulf of Mexico. As a direct result of this
condition, warm southeasterly winds occur a large majority of the time on an annual
basis. It should be noted that in the winter months the prevailing winds come out of the
north. The average wind speed is 7.34 knots. Hurricanes are very infrequent in this area
do to the distance from the Texas Gulf Coast, in the last 