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TEXAS ENGINEERING EXPERIMENT STATION

TEXAS A&M UNIVERSITY
COLLEGE STATION. TEXAS 778433676

2 April 1992
NUCLEAR SCIENCE CENTER

409/845-7551
92-228
Document Control Desk
U.8. Nuclear Regulatory Commiss.ion
Washington, D.C. 20555
Reference: Docket No. 50-128
Facility License No. R-83
Sub ject: Submittal of the NSCR Annual Report for the Period

January 1, 1991 - December 31, 1991
Gentlemen:

In accordance with the reporting requirements of Technical
Specification 6.6.1 for the Nuclecar Science Center Reactor, Texas
Engineering Experiment Station, Texas A&M University System, we
hereby submit three copies of our annual report for the period of
January 1, 1991 - December 31, 1991.

Sincerely,
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Warren D. Reece
Director
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Southern Methodist University - Dallas, Texas
Faculty: Dr. 8. Kelley

Sul Ross State Uaiversity - Alpine, Texas
Faculty: Dr. D. Nelson

Texas State Technical Institute - Waco, Texas
Faculty: Mr. R. Wheet, Instructor

University of Houston -~ Houston, Texas
Faculty: J. Liu

University of Illinois - Chicago, Illirois
Student: M. Flower

University of New Hampshire - Durham, New Hampshire
Faculty: A. Conners

University of Oklahoma -~ Norman, Oklahoma
Taculty: Dr., B, Weaver

University Southwestern Louisiana ~ Lafayette, Louisiana
Faculty: Dr. J. Meriwether

University of Texas =~ Austin, Texas
Faculty: Dr. F. Iskander

University of Texas - El Paso, Texas
Faculty: kr. E. Anthony

Groups Receiving Fducational Tours
Middle Schools - 3
High Schonls - 26
Community Colleges ~ 2
University/lollege -~ 3
Society/Civic Groups =~ 6

B. Internal Research

Research was performed at the NSC by personnel from the
TAMU System during 1991, The following summary is provided:

Animal Science Center
Faculty: Dr. W.C. Ellis, Professor

Anthropology Department
Faculty: Dr. D.B. Dickson, Professor

Center for Chemical Characterization and Analysis (CCCA)
Staff: Dr. E. Schweikert, Professor

Chemistry Department
Faculty: Dr. M.W. Row, Professor

——
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II11.

Poretics Corporation = Bryan, Texas
Principal: Mr. E. Hubbard

Racon ~ Tyler, Texas
Principal: Mr. R. Heine

R/A Services - Odessa, Texas
Principal: Mr. D. Hicks

Shell Development Company -~ Houston, Texas
Principal: W. Stringfellow

Pro~Technics 11, Inc. = Houston, Texas
Principal: Mr. M. Brewer

Texas Instruments - Dallas, Texas
Principal: Mr. C. Blackburn

Tracercc, Inc. - Houston, Texas
Principal: Mr. R. Gilman

TRW~EDS - Redondo Beach, California
Principal: Mr. D. Randall

Tru~Tec - LaPorte, Texas
Principal: Mr. C. Winfield

FACILITY AND PROCEDURE CHANGES

In accordance with the requirements of 10CFKk50.59, changes

to the facility and procedures were reviewed and documented.
During 1991 no changes were performed that required additional
safety analysis or changes to the Technical 8pecifications. The
following zhanges were implemented as not representing an
unreviewed safety question, and not increasing the probability of
an accident previously anaiyzed in the Safety Analysis Report.

A. Facility Modifications

Addition of a radiocactive gas holdup tank.
Upyraded fuel temperature chart recorder.
Upgraded Facility Air Monitor chart recorder.
Upgraded Reactor Power chart recorder,
Replace Post Accident Fuel Temperature Meter.

B. Procedure Changes

Eleven Standard Operating Procedures were changed.
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VII. ADMINISTRATION

The reporting structure and reactor organizational
requirements are contained in the Technical Specifications. The
complete Nuclear Science Center Organizati-n is identified in
chart format on Figure 1.

V111, HEALTH PHYSICS SURVIELLANCES

A dedicated Health Physics grovwn ig maintained at the NSC
reactor facility as an inteqral part of the line organization.
Additional support is provided on request by the TAMU
Radiological Safety Office.

A. irradiation Support

Health Physics monitoring and technical support provided
both quality assurance and hazards reduction during the
processing of 697 irradiation requests and shipping 369 shipments
of radicactive material. Of these 93 shipments were sent to
other locations on the Texas A&M campus.

B. Personnel Monitoring

Radiation safety trainring was provided to 75 NSC employees
and experimental personnel using the facilities, A new personnel
desimetry plan was implemented; radiation exposures to personnel
in 19291 were below the limits set forth in 10CFR20.101., 'The
maximum exposure received by any individual for the year was 460
mrem. A total of 3.6 man-rem was recorded for 1991. All
employees at the Nuclear Science Center wer-e changed to neutron
badges to reduce the potential for unrecorded exposure from
neutrons sources at the NSC.

During 1991, 3,523 persons visited the Nuclear Science
Center. No detectable exposures were measured by film badges.
Dosimetry results were provided by a NVLAP accredited supplier.

C. Facility Monitoring

Surveys of the Nuclear Science Center facilities are
performed tu assess radiological hazards to NSC workers. The
radiation levels and sources of radicactive contamination are
monitored; approximately /U0 smear samples are collected,
analyzed and evaluated each month., Radiocactive effluents and
waste shipments were also monitored for isotopic content and
activity; there were 41 planned relear2s of radicactive
liguid effluents totaling 1.71E+€ li‘ers.
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F. Liguid Effluents Monitoring

Radicactive liquid effluents are collected in liquid
holdup waste tanks prior to release from the confines of the
Nuclear Svience Center. Sample activity concentrations and
isotope identification was performed prior to each release.
There were 69 releases in 1991 totaling 1.71E+6 liters excluding
dilutents from the Nuclear Science Center. The total
radicactivity released for 1991 was 2,14E-1 Ci wi*' an average
concentration of 3,19E-6 uCi/cc. Summaries of the radioisotopic
data are presented below. Radiocactivity concentrations for each
isotope were below the limits specified in 10 CFR20, Appendix B
Table 11, Column 2.

No of Measured MPC Activity
Isotope Releases uCi/ce uCi/ce Curies

N T T e I I N N T I T N S NN I NN ST NS IARE I NSNS OS NS S Y

Co=-€0 20 &.BE-7 3E-5 B.B6E~3
Cr=%51 8 2.BE~6 2E-3 7.48E~4
Ir=-192 2 1.4E-6 4E~5 5.90E~5
Au-198 - 2.78-5 SE-5 3.398~3
Mn-54 30 8.3E-7 1E~4 B.88L-2
Ti-51 3 1.6E~6 3E-5 1.24E~3
Nb-97 2 2.2E-7 9E~-4 1.18E-3
Sb-124 4 4.0E-7 2E+5 1.20E~3
Sc-46 48 2+:2E~6 4E-5 1.07k-1
Sr~8% 1 4.8E~7 1E~4 1.45E-5
Zn-65 1 5.2E~7 1E~4 5.43E~6
I-124 2 4.6E-7 3E-5 1.74E-3

Total Number of Releases : 69

Total Liquid Volume: 1.71 E+6 liters (4.73 E+5 gallons)
Average Release Rate: 3.19E~-6 uCi/cc

Total Activity: 2.14 E~1 Curies

IX. ENVIRONMENTAL MONITORING

In conjunction with representatives of the State of Texas
Department of Health a quarterly environmental survey program was
implemented, This program consists of TLD monitors located
around the NSC site and the collection, analysis and evaluation
of soil, water, vegetation and milk samples.
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The highest exposure point was determined to be at Site
#12 (349 mR/yr) which is on the NSC Site Boundary fence northeast
of the reactor building near the TAMU Office of Radiological
Safety, Waste Storage Building. The closest off-site point of
extended occupancy is located just beyond the Site Boundary fence
directly behind the Site #10 monitoring location; those occupants
continue to received only back round exposure.

B. Environmental Survey Samples

The environmental survey samples were collected in
accordance with the schedules of the cooperative surveillance
program between the Texas State Lepartment of Health and the
Texas A&M University. These samples were analyzed for gross
gamma and beta activities and isotope identification. Data from
these samples reflect the continued use of retention facilities
and sample analysis for laboratory effluents prior to their
release,

Summaries of the environmental survey program for 1991 are
presented in the four tables below for total gamma or beta

activity as reported to the NSC or as determined by the NSC when
data from the state was unavailable,

Vegetation Samples =

1991 Sample Concentration
Qtr Location {uCi/gal)
1st TAMU dairy < MDA

2nd TAMU dairy < MDA

3rd TAMU dairy < MDA

4th TAMU dairy < MDA
Water Sanples -

1991 Sample Concentration
Qtr Location dCi/ml)
lst Brazos River 8.49E-7
lst White Creek 3.18E=7
2nd Brazos River < MDA

2nd NSC Creek 3.08E=7
3rd Brazos River < MDA

3rd NSC Creek 9,18E-7
4th Brazos River < MDA

4th NSC Creek < MDA
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Milk Samples =

1991 Sanple Concentration
QLx Location —{uCi/gal)
18t TAMU dairy < MDA

2nd TAMU dairy 1,76E-6
3rd TAMU dairy < MDA

4th TAMU dairy < MDA

Soil Samples -

1991 Sample Concentration
Qtr Location e ECA ML)
lgt NSC Soil < MDA

2nd NSC Soil 1.59E~4
3rd NSC Soil < MDA

4th NSC Soil 4.68E-5

X. RADIOACTIVE WASTE
A. Solid Waste

Approximately 79 ka of dry solid waste material was packaged
in plastic bags for disposal during 1991. These plastic hags
contained laboratory glassware, irradiation containers,
decontamination materials, and expendable protective clothing
(shoe covers, gloves). This material was transferred to the
Texas ALM University Office of Radiological Safety, Texas License
No. 6-448 for disposal. The radiovisotopes identified in this
waste are identified as follows:

Solid Waste -

Isotope Activity (uCi)
Co=60 460.96
CO’S? 1‘09
Ce—141 290‘
Mn~-54 1.9
4r=-65 49.0
Hf-181 2.6
Ce~139 - ..
Ag-110m 307,32
Ir=-192 90.2
Ce-144 139.5
Sb-124 11.87
Zn-65 355.75%
Nb-95% 83.26

Total Activity: 1.5 E-3 Ci
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B. Activities

The Reactor Safety Board (RSB) met on February 8, 1991 and
September 24, 1991. The RSB conducted audits of NSC activities
on January 31, 1991, April 23, 1991, July 18, 1991, and August 8,
1991.



