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I. INTRODUCTION

The Nuclear Science Center is operated by the Texas Engineering
Experiment Station as a service to the Texas A&M University System
and the State of Texas. The facility is available to tne University,
other educational institutions, government agencies, and private
organizations and individuals. The facility operating license, R-83
issued by the U.S. Nuclear Regulatory Commission, was renewed in
March, 1983 and extends through March, 2003.

This report has been prepared by the staff of the Nuclear

Science Center of the Texas Engineering Experiment Station to satisfy

the reporting requirements of U.S. DOE Contract #DE-AC05-76ERQ4207
(formerly EY-76-C-05-4207) and of the U.S. NRC, under 10CFR50.59.
The report covers the period from January 1, 1987 through December
31, 1987.

Utilization of the reactor during 1987 increased slightly over
that in 1986. Although some parameters of reactor use, such as the
number of irradiations and average irradiations per day decreased
slightly, overall use of the reactor was greater than in 1986. The
number of irradiation experiment hours decreased significantly in
1987 but there were large increases in the hours of beam port and
irradiation cell usage. This reflects a shift in the NSC's main
activity from isotope tracer production to testing and exposure
irradiations. This trend is likely to _continue in the future due to
service irradiations for such companies as Poretics and TRW. In
addition, the neutron activation analysis and radioassay areas saw
increases in use and inquiries when compared to 1986. Part of this
increase was due to the acquisition of a new gamma spectroscopy
system which went on-line in late 1986. The software development
nrogram with the International Atomic Energy Agency continued during
1987 and the Nuclear Science Center again participated in the U.S.
DOE Reactor Sharing Program.

Core VIII-A, which has been operational since March 1986, was
used throughout 1987. Pulse operations were continued in 1987 and a
total of 45 pulses ($68.03 total pulse reactivity) were executed.
The decrease in operation in the pulse mode reflects the current lack
of interest in reactor experiments requiring pulsing operations.
Pulsing operations for 1987 were due basically to calibration and
maintenance requirements and engineering labs.

The new control rod drive and controller electronics continued
to undergo troubleshooting modifications in 1987 but now appear to
have reached their final form. The thermal column experiment was
fully implemented during 1986 with production of film taking place.
A new device, a heavy water filled "box" was constructed during 13&7
for use in neutron transmutation doping and boron content determina-



tion experiments. And finally, two new high purity germanium
detectors were obtained during the year to replace one of the older,
Ce(Li) detectors that had been on loan to the NSC and to provide a
new detector for use on the Lower Research Level. Beam Port 1 was
revived during the past year and some neutron scattering work done.
Plans are underway to develop a prompt gamma activation analysis
capability using this beam port and one of the new detectors
mentioned earlier.

Several operational problems occurred in 1987 but none resulted
in significant losses of operating time. Work continued with the
secondary water treatment system to attempt to improve performance,
and equipment age continued to be the leading cause of reactor down-
time. In the latter part of the year, the use of acid in the
secondary treatment system was discontinued which is hoped to
decrease system upkeep and danger to personnel.

During this reporting period there were no changes made to the
site area. Spare equipment for possible future expansion and use was
obtained from various sources.

In September 1987, Dr. Kevan Crawford was hired to fill the
position of Manager of Reactor Operations and John Krohn was named
Assistant Director while retaining his position as Manager of
Technical Services. At the July Reactor Safety Board the NSC's plans
to replace tne Head of the Nuclear Engineering Department with the
Director of Research Reactor Programs in the NSC organizational chart
was approved by the Board. This change has been submitted to the NRC
as a license amendment.



II. REACTOR UTILIZATION

Utilization Summary

Utilization of the NSCR during the reporting period is
shown in Figure 1 and Table I. Figure 1 presents reactor opera-
tion from January 1975 through December 1986. During the present
reporting period the NSCR was used by approximately 440 students
(includes 407 involved in tours or lab work and 20 student re-
searchers) and 24 faculty and staff members reprcsenting 13
departments at Texas A&M University. 1In addition, more than
220 faculty and students from 11 other educational institutions
used the facilities, and 3,832 visitors were registered during
1987 including several public¢c and private school groups. A total
of 22 non-university organizations had programs that were depen-
dent upon the NSCR.

A total of 45 visiting foreign officers undergoing training
at Lackland Air Force BRase visited the NSC during 1987. In addi-
tion 22 other officers from Fort Sam Houston and the Red River
Army Base visited the NSC as part of training courses conducted
by the University Radiation Safety Office.

During twenty four years of operation, the NSC has provided
services to 41 departments at Texas A&M University, 111 other

colleger universities, 98 industrial organizations, and 23
federa: tate agericies. (See Appendix III and IV for
listin

Utilization by the Texas A&M !niversity System

During 1987 the following personnel from various departments
at Texas A&M University used the NSCR for ~esearch. Appendix I
describes some of the projects completed.

Animal Science

Faculty: Dr. W. C. Ellis, Professor

Students: A. Lastovica E. Rivera-Villareal
K. Grigsby S. Martin
D. Poppi D. McCarthy
R. Worley
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TABLE I

REACTOR UTILIZATION SUMMARY

®Number of Days Reactor Operated
Reactor Operation (MW-Days)
Number of Hours at Steady State

Average Number of Operating Hours Per Week

Total Number of Pulses
Total Pulse Reactivity Insertion

Number of Irradiations
Number of Samples Irradiated
Sample Irradiation dours

Average Number of Irradiations per
Operating Day

Irradiation Experiment.-Hours

Beam Port Experiment-Hours
Irradiation Cell Experiment Hours
Total Experiment Hours

Fraction of Utilization Attributable to
Commercial Work

Number of Visitors

#Note: 50 Weeks of Operation Availabdle

1987 Annual 1otal

243
74.005
1947.647
38.95

45
$68.03

562
10,033
68,6u42.595

2.313

4598.652
216,271
U6.u7
uB6e1.393

M|
3832



C-arver fur Chemica) <Chara. .erization and Analysis (CCCA)

$ta’f: Dr. D. James, Research Chemist
T. Woods, Technician

Chemistry Pepartment

Faculty: Dr. M. W. Rowe, Associate Professor
Dr. R. Zingaro, Professor
Dr. A. Clearfield, Professor

Students: E. Campbell Y. Ortiz
J. Perez H. Martin
Z. Zhong R. Wang

Geophysics Department

Faculty. Dr. R. McCabe
Student: W. Morgan

Mechanical Engineering Department

Faculty: Dr. D. Bray, Associate Professor
Dr. G. Peterson, Assistant Professor

Students: P, Stevedson
T. Salemanca

Nuclear Engineering Department

Facuity: Dr. R. G. Cochran, Professor Emeritus
or. R. R. Hart, Professor
Drr. D. W. James, Associate Professor
Dr. M. E. Mciain, Asscciate Professor
Dr. T. A. Parich, Associate Professor
Dr. J. W. Posten, Professor and

Interim Head
Dr. J. A. Reuscher, Professor
Dr. G. A. Schlapper, Associate Professor
Students: T. Reinarts G. Shelton J. Simmons

J. Alvis C. Guyot S. Na
E. Bechler D. Deforest J. McWhirter
E. Breiner



Nuclear Science Center

Staff: Krohn, Manager of Technical Services
Davis, Research Associate

Khalil, Research Associate

McDonald, Student Technician

Stasny, Reactor Supervisor

Deere, Co-op Student

OOUZx

Oceanography Department

Faculty and Staff: Dr. P. Boothe, Asst. Research Scientist
Dr. B. J. Presley, Professor

Students: M, Wells

Physics Department

Faculty: Dr. J. A. MclIntyre, Professor

Seidel

Students: R,
W. Loewer

Radiclogical Safety Office

taff: Dr. M. E. McLain, Radiological Safety
Officer

Simek, Assistant Radiological Safety
Officer

Meyer, Senior Health Physicist
Students: Bateman
Hoover
Grimes

XoWwm (9] L

Veterinary Physiology and Pharmacology

Faculty: Dr. D. Hightower, Professor

In addition to the research performed by the above per-
sonnel, the NSCR was used as an educational aid in numerous
courses at Texas A&M. Table II lists the academic courses
utilizing the reactor and their use.

Utilization by Other Educational Institutions

In addition to Texas A&M University, services were provided
to the following educational institutions through the Department
of Energy Reactor Sharirg Program. A description of some of
the projects utilizing the reactor is presented in Appendix I.



Department

Chemistry
Chemistry
Chemistry
Industrial Engineering
Mechanical Engineering

Nuclear Engineering

Oceanography

Safety Engineering

TABLE II

Academic Use of the Reactor

No. of Students
and Purpose

Course No. Instructor
106 Kolar
116 Kolar
677 James

Horath

148 Bray
102 Cochran
402 James
405 Schlapper
606 Reuscher
640 Presley
683 Konzen

137=Tour
159=-Tour
8-Tour
18=Tour
12=Tour
11=Tour
B-Lab/Class
23-Lab/Class
12-Lab/Class
13=Tour

6=Tour



Baylor University =-- Waco, Texas

Faculty: Dr. Ken-Hsi Wang, Professor of Physics
Students: Physics Class

Louisiana State University -- Baton Rouge, Louisiana

Faculty: Dr. Ron Knaus

Students: D. Von Gent A. Showler
M. Haik F. Eftehher
D. McKay

Louisiana Tech University -« Ruston, Virginia

Faculty: ©Ur. R. Thompson

McLennan Commuhity College -- Waco, Texas

Faculty: Mr. Don Tatum, Instructor of Physics
Students: Physics Class

New Mexico Tech -~ Socorrv, New Mexico

Faculty: Dr. F. Kuellmer

Sam Houston State University -- Huntsville, Texas

Faculty: Dr. B. Covington

Stephen F. Austin University -- Nacogdoches, Texas

Faculty: Dr. L. C. Hallman, Director, Energy Institute

Sul Ross State University -- Alpine, Texas

Faculty: Dr. D. Nelson
Dr. J. Richerson

Students: K. Nelson B. Ward K. Urbanzyek
L. Yeu L. Forsythe K. Mohammed
D. Yu R. Miner M. Leaveritt
L. Baker W. Wilson M. Bloom
D. Edwards



Texas State Technical Institute -- Waco, Texas

Faculty: Mr. R. Wheet, Instructor
Students: Nuclear Technology Classes

Un.versity of Texas at El Paso -- El1 Paso, Texas

Faculty: Dr. J. Hoover

Students: V. Horder R. Schneider
R. Holt
Public and Private School Tours Ng. of Students
A&M Consolidated -- College Station, TX 347
Anderson High School -- Anderson, TX 8
ANS Teachers Tour -- Various 35
Bammel Middle School -- Houston, TX 30
Breckenridge High School -- Breckenridge, TX 12
Bryan High School, Bryan, TX 64
Buckholts High School -~ Buckholts, TX 25
Career Day =-- Various 75
Carver Elementary School =-- Bryan, TX 54
Cy-Fair tigh School -- Houston, TX 80
Eisenhower High School =« Houston, TX 52
Ft. Sam Houston High School =-- San Antonio, TX 8
Hardin Jefferson High School -« Cl.our Lake, TX 15
Iola High School -~ Iola, TX 13
JET3 =-- Various 36
LaGrange High School =-- LaGrange, TX é1
Lamar School -« Bryan, TX 125
Moody High School -« Mooay, TX 10
North Zuleh High School -« North Zulch, TX 9
Palestine High School -- Palestine, TX 12
Queen City High School -- Queen City, TX 24
Rockdale High School -~ Rockdale, TX 14
Rogers High School =-- Rogers, TX 30
Sharpstown High School -- Houston, TX 32
Taft High School =-- San Antonio, TX 22
Twin Creek Middle School =-- Spring, TX 76
Wells Middle School =-- Houston, TX 41

D. Utilization by Non-University Institutions

AAE/BCS Traders -- Globe, Arizona

Experimenter: D. Williams



Bell Helicopter - Textron -- Fort Worth, Texas

Experimenter: T. Reeves
Ebasco -~ Austin, Texas
Experimenter: M. Buvinghausen

Gulf Nuclear -- Webster, Texas

Experimenters: C. Blackburn
R. Sallee
S. Petch

Houston Area Research Center -- Houston, Texas

Experimenter: G. Welch

Hughes Aircraft Company =-- Carlsbad, California

Experimenters: D. Bell
Dr. R. Hart

International Rectifier -- El Segundo, California

Experimenter: J. Blattner

M. D. Anderson Hospital (University of Texas Medical Center
Houston, Texas

Experimenter: Dpr. J. Cundiff

Methodist Hospital -- Houston, TX

Experimenter: Dr. W. Cole

Poretics Corporation -- Livermore, California

G. Hubbard
S. Lukezic
J. Humphrey

Experimenters:

Shell Development Company -~ Houston, Texas

Experimenters: P. Filpus-Luyckx
T. Wheat
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Santa Barbara Research Center -- Goleta, California

Experimenters: L. Luciano
J. Wells
P. Rose

Southwest Research Ins.itute =-- San Antonio, Texas

Experimenters: F. Iddings
J. Hageman

Teledyne lsotopes =-- Westwood, New Jersey

Experimenters: J. Guenther
D. Schutz
A. Shaar

Texas Instruments -- Dallas, Texas

Experimenters: S. Halfacre
L. Blackburn

Tracerco, Ing. -~ Houston, [exas

Experimenters: W. Ramage

3. White
R. Gilman
D. Burior

Tru-Te¢ -- LaPorte, Texas

Experimenter: C. Winfield



III. FACILITY OPERATIONS

A. Facility Safety and Operational Improvements

Front Gate Lighting

The Nuclear Science Center front gate monitoring was enhanced by
the change to a brighter and more durable high-pressure sodium lamp.

Cooling Tower Rewiring

Exposure to the elements had caused deterioration of the conduit
and wiring for the cooling tower fan motor and controls. Replacement
of these parts and a relocation of the remote fan control should
increase safety and provide decreased maintenance.

B. Improvements to Reactor Systems and Experimental Facilities

Control Rcd Travel Measurement

A metric scale was mounted on each rod drive housing to allow more
accurate measurement of the 40 cm travel during calibrations.

Heat Exchanger Cleaning

The heat exchanger used for cooling of the reactor pool water had
experienced reduced efficiency due to leng term fouling of the primary
and secondary loops. The exchanger was opened to provide access for
cleaning of the t:bing atic nhousing. The primary side was cleaned with
a high pressure spray. The secondary c<ide was cleaned with a soap
solution followed by a 10% sulfuric acide solution. Soda ash was used
for final cleansing and neutralizing of the acid solution. Efficiency
of heat transfer was greatly increased following this cleaning.

Self-Powered Neutron Detector

A self-powered neutron detector system is now used for spot
monitoring of the flux levels at various experiment locations. This
system allows for observation of potential changes due to different
comoinations of experiments.

Console Monitor

A 19" screen monitor was installed in the console replacing the
previous 12" black and white monitor. A better picture with color
capability has enhanced front gate monitoring. The monitor may alsc
be used for observation of lower level work areas.
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D20 Mcderated Rotisserie Irradiation Device

The D20 moderated rotisserie irradiation device is designed to
provide sample exposure to thermal neutrons with a very small fast
neutron component. There are three irradiation positions which
provide increasing thermal to fast neutron ratios with increasing
distance from the reactor. The D,0 irradiacion device and installa-
tion is shown in Figure 2.

The irradiation device consists of an aluminum stand which is
positioned on centerline of the pool floor, a sealed aluminum inner
box containing D0, a water tight outer aluminum box, an electric
motor and drive unit, the rotisserie irradiation tubes, and graphite
or air filled plugs for placement into the irradiation positions when
not in use. The inner aluminum box is anodized to protect against
Al-D,0 interactions and has reinforcement ribbing to increase strength
and act as a spacer when placed inside the outer box. Both the inner
and outer boxes were leak tested before being put into service. The
double container design will prevent contamination of the D30 by pool
water in the event of leakage of the outer» container and prevent the
loss of D50 into the pool due to leakage from the inner tank. The
space between the inner and outer box is helium filled. The outer box
also has external ribbing for strength and the end away from the
reactor is flanged. The large flange has two small service/main-
tenance flanges to provide access to the stainless steel bellows
valves on the inner box to be used for D,0 transfers. Under normal
conditions the valves will be shut off and capped. The gasket
material used to seal the flanges is "Grafoil" (pure graphite) which
will resist radiation damage and has been used successfully at the
NSCR for other in-pool/high radiation level applications., Sampling
fittings are located on each of the service flanges to provide for
sampling of gases inside the outer box. All nuts, bolts, and washers
used in the device are stainless steel.

The device is monitored for temperature, pressure, and water
leakage. A pressure transducer and thermocouple have been placed
inside the inner box to monitor the température and pressure of the
D,0. A conductivity circuit is also inside the outer box to monitor
for D0 or pocl water leaks. The monitors are connected to a poolside
monitoring station through poly tubing containing two wire pairs which
enters the device near the back flange.

C. Operational Problems

Control Rod Drive Controller Modifications

The control rod drive controller units experienced occasional
problems in erroneous rod position indication due to electronic noise
interference. The controller main circuit board was replaced with a
new version that incorporated both previous modifications and new
circuitry. Circuit interlock additions and increased motor direction
monitoring have decreased the possibility of noise signal inter-
ference.
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Transient Rod Drive Switching

The transient rod drive utilizes solid state switchi-e {or motor
control. A failure of the "down" control module prevented the
carriage from withdrawing. Unusual line power surges and loss of
building power was determined as the cause of failure. The module was
replaced with no further problems.

Secondary Pump Shaft Coupling

The secondary pump shaft coupler broke during cooling system
operation. Metal fatigue and corrosion was the apparent cause of
failure. A complete overhaul was performed with new bearings
installed, the motor was rewound, and a new strainer was installed. A
new parallel pump system is planned for installation in 1988.

D. Changes in Operating Procedures

Changes to the following SOP's were reviewed and approved by the
RSE during the reporting period:

SOP's
I-A Definitions and Abbreviations
II-A General Organization and Responsibilities

[I-C Prestartup Checklist - Reactor Startup
I1-D Steady State Operation
11-G Movement of Reactor Bridge

III=1 Seram Circuit Surveillance
III-L Control Reod Drive Maintenance

IV-A Experiment Approval
IV<D Beam Port Experiments
IV-H Thermal Column Film Irradiator

VII-A Health Physics Administration
VII-B Health Physics Maintenance and Surveillance

X=-A Annual Operator Console Manipulations



E. Unscheduled Shutdowns

A total of eleven unscheduled shutdowns occurred during 1987. The
unscheduled shutdowns can be arranged in the following categories:

Cause of Shutdowns Number of Shutdowns
Building power loss 5
Operations error 1
Electronics

a) Channel failure 1

b) Rod drops 4

F. Reactor Maintenance and Surveillance

1. The Technical Specification requirements for maintenance and
surveillance were completed for all following required
channels:

Fuel Element Temperature Measuring Channel
Linear Power Channel

Log Power Channel

High Power (Safety) Channels

Facility Air Monitoring Channels

Area Radiation Monitoring Channeis

All control rods were calibrated on January 26, 1987 with a
total rod worth of $15.31 and a shutdown margin of $2.69.

The power level (linear) channel was calibrated by the calori-
metric method on 1/8/87.

The rod scram time checks resulted in times less than the
Technical Specification limit of 1.2 seconds.

Fugl elements requiring inspection were inspected on 7 January
1987.

All other required maintenance as set forth in the Technical
Specifications was performed annually, semi-annually, or

weekly as required. This was in addition to completion of a
pre-startup checklist done daily prior to reactor operation.

2. A pulse test program for Core VIII-A was conducted on 7 August
1986 to determine the maximum allowable reactivity insertion
for Core VIII-A as required by Tech Spec¢ 3.1.2. The test
program produced an insertion limit of $2.09 and an adminis-
trative limit of $1.90 was imposed by memo on 28 August 1986,



The pulse mode is calibrated annually by comparison of flux
foils., Operability is verified semi-annually by pulsing for
comparison of pulse energy and temperature.

The reactivity worth for each experiment was measured as
appropriate before reactor operation with the experiment. The
most reactive experiment irradiated was the Thermal Column
coupler with a value of $1.35. '

Emergency evacuation drills were conducted on March 4 and
August 13, 1987.

A review of the NSC security plan and emergency plan was con-
ducted by the NSC staff and the Reactor Safety Board on
1/30/87.

A review of the NSC ALARA program was conducted by the NSC
staff and the Reactor Safety Bocard on 1/30/87.



IV. FACILITY ADMINISTRATION

Organization

The organization chart for reactor operations at the Nuclear
Science Center is prcsented in Figure 3. During this reporting
period Dr. Kevan Crawford was hired as Manager cof Reactor Opera-
tions ana John Krohn was moved to Assistant Director. Tom Blanchat
resigned from his position of Senior Reactor Operator tc work for
the Nuclear Engineering Department and Doug McDonald was moved from
Technical Services to the vacant operator position. Mark Stowers
and Doug McDonald received operator licenses during the year and
Nazir Khalil received a SRO License. The NSC ccntinued to ex-
perience problems in personnel turnover among the student workers,
and expects to continue to see these problems in the future.

Personnel

The following is a list of personnel at the Nuclear Science
Center for the period of January 1, 1987 « December 31, 1987.

Facility Administration and Reactor Operations Staff

+Blanchat, T. K. - Reactor QOperator (Terminated)
Crawford, K. C. - Manager, Reactor Operations

+Feltz, D. E. « Director

+«Krohn, J. L. - Assistant Director

+Petesch, J. E. - Reactor Supervisor
Reuscher, J. A. - Director, Nuclear Research Reactor

Programs (TEES)
®Stagg, F. b. - Reactor Operator
+Stasny, G. S. - Reactor Supervisor

#Stowers, M. W. - Rea-‘*or Operator
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Figure 3. Nuclear Science Center
Redactor Operations Organization Chart
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Technical Service and Maintenance

®Davis, J. W. -

Deere, D. C. -
®Fisher, T. H. -
Hoosdy, M. -
Horn, C. R. -
Jordan, T. -
+Khalil, N. S. -
MacCallum, T. -
€McDonald. D. B. -
Restivo, A. L. -
Thacker, M, .
Twomey, T. C. -

Engineering Research Associate
Co=-0p Research Aide

Scientific Instrument Maker II
Draftsman

Mechanical Equipment Foreman
Student Worker I

Research Assistant

Student Worker I (Terminated)
Student Worker III

Enginecering Research Ascociate
Draftsman (Terminated)

Student Worker I

*l.icensed Reactor Operator

+Licensed
Clerical
Mitchell, Y. >
Ribardo, J. -
Snowden, C. -
Werner, M. -
Health Physics Staff
Hoover, P. -
Meyar, C. M. -
Oxley, C. =

Rodriguez, L. -

Senior Reactor Operator

Secretary

Bookkeeper

Receptionist (Terminated)
Receptionist

Health Physicist (Terminated)
Senior Health Physicist
Student Technician (Terminated)
Health Physizcist
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DESCRIPTION OF PROJECTS UTILIZING THE NSCR

A. Texas A&M University

Nuclear Engineering

NEUTRON TRANSMUTATION DOPING OF SEMICONDUCTOR MATERIALS

Personne.

Dr. Ron R. Hart «- Professor
Kevin Seager -- Graduate Assistant
William Kennamoie -- Student

Further work was performed into neutron transmutation doping of
semiconductor materials for several uses including infra-red
detectors. Such effects as self-annealing and different impurity
levels in materials such as indium and GaAs were investigated.

Some work was done in conjunction with Hughes Reseurch Labs. In addi-
tion, a D0 irradiation device was designed and constructed to provide
further capabilities in this research area.

LiD FUSION PLATE
Personnel

Dr. T. A. Parish -« Associate Professor
Seong Ho Na -- Graduate Assistant

Preliminary studies were carried out on developing a simulated
fusion neutron source in the irradiation cell for materials shielding
studies.

NUCLEAR ENGINEERING GRADUATE LAB IN REACTOR EXPERIMENTATIOM
Personnel

Dr. J. A. Reuscher -- Professor
NE 606 Graduate Students (9 students)

Several experiments were performed at the NSC during the lab
course. Each student performed a reactor startup and participated in
a control rod calibration lab and an approach to critical lab. Other
experiments performed included core flux mapping, neutron radicgraphy,
and neutron activation analysis.
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RADIOISOTOPE PRODUCTICN FOR LABORATORY EXPERIMENTS
Personnel

Dr. Milton MclLain -« Radiation Safety Offiger
Dr. Dennis James =-- Assistant Professor
Graduate and Undergraduate Students in various classes

Several laboratory classes took advantage of the NSC to produce
short-lived radioisotopes for use in lab experiments ranging from
half-life measurements to detector operation and calibration.

TOURS OF THE NSC
Personnel

Dr. R. G. Cochran -- Professor

Dr. G. A. Schlapper -- Associate Professor

Graduate and Undergraduate Students in various classes

Various classes toured the NSC during the year as "field trips".
The tours ranged from introductory views for freshman students to in
depth studies of the facility air monitoring system for a graduate
health physics class.

Animal Science

DYNAMICS OF RUMINANT DIGESTION AND NUTRITION

Personnel

Dr. W. C. Ellis «« Professor

Roger Worley -- Graduate Assistant
Abban Lastovica -- Student

D. Poppi =~ Graduate Student

S. Martin -- Graduate Student

K. Grisby -~ Graduate Student

A continuation of investigations aimed at measuring the contri-
buting dynamic processes in cattle fed a number of different roughage
and roughage/chemical treatments. The results are to be integrated
into models of the animal's intake and digestive system. The work
involves activation analysis of elemental markers added to individual
meals of the animals in the study.
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QOceanography

DISTRIBUTION OF BARIUM IN SEDIMENTS ON THE TEXAS-LOUISIANA
CONTINENTAL SHELF AND SLOPE

Personnel

Dr. B. J. Presley -~ Professor
Dr. P. N. Boothe -~ Assistant Research Scientist
Three Graduate Students

This continuing project studied fine-grain sediment transport on
the continental shelf uging barium sulfate which is released during
0il drilling operations. The determination of barium levels at
various locations on the shelf and slope by activation analysis allows
a2 model of the transport processes taking place to be formulated.
These processes are important to understand in view of the increased
of f-shore dirilling expected during the rest of this century.

Physics
CONSTRUCTION OF A POSITRON TOMOGRAPH
Personnel

Dr. J. A. McIntyre -« Professor
R. A, Seidel -- Graduate Student

This product involved the construction and testing of a positron
emission tomography system for clinical imaging. The NSC provided tne
positron sources, activated copper samples, for this system.

Radiological Safety Office

CALIBRATION O A RADIOACTIVE EFFLUENT MONITOR FOR A NUCLEAR POWER
PLANT

Personnel

Dr. Bill Bartlett - Research Concepts, Inc.
John Krohn -- Nuclear Science Center

John Simek -~ Radiological Safety Office

Phil Sandel -- Radiological Safety Office

Dr. Milton McLain -- Radioclogical Safety Office
Penny Shamblin -~ Radiological Safety Office

This project involved the calibration of a gaseous effluent
monitor for the Brown's Ferry Nuclear Power Plant. The calibration
work included cross-calibration to the NSC's counting system and to
Analytics Incorporated in Atlanta, Georgia using Xe-133 gas.
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Veterinary Physiology and Pharmacology

VETERINARY NUCLEAR MEDICINE
Personnel

Dr. Dan Hightower, D.V.M. =« Professor
Dianne Tveter -- Graduate Assistant
Brian Poteet -- Graduate Assistant

Sara Bateman -- GCraduate Assistant
Suzanne Helfinstine -- Graduate Student

Various studies were carried out on the uses of radio-
pharmaceuticals in veterinary care. The NSC was used to generate
radioisotopes for some of these studies.

B. Other Universities

Louisiana State University

FIRE ANT TERRITORIALITY

Personnel
Dr. Ron Knaus -« Professor, LSU Nuclear Science Center
Dr. T. E. Reagan -~ Professor, Entomology
Allen Showler -- Graduate Student

This continued study investigated fire ant territoriality in a
producing sugar cane field as determined by NAA performed at the NSC
on the ants which had been tagged with Dy and Sm.

Sam Houston State University

NEUTRON TRANSMUTATION DOPING OF SILICON AND GaAs SAMPLES

Personnel

Dr. B. Covington -« Professor, Division of Physics and Chemistry

This continued study was performed to identify shallow impurities
and tv observe the effects of annealing on the centers created by fas:®
neutrons in Si and GaAs.
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Sul Ross State University
ANALYSIS OF GEOLOGIC SAMPLES FROM VARIOUS SITES IN TEXAS

Personnel

Dr. Dennis Nelson -- Associate Professor and Chairman, Geoclogy
Dr. G. David Mattison -- Associate Professor, Geology

Dr. David Rohs -~ Assistant Professor, Geology

Eight Graduate and Five Undergraduate Students

These continued studies include the determiration of trace element
contents of various rock and mineral samples from a variety of sites
in Texas. The samples are irradiated at the NSC and the analysis
performed at Sul Ross. Several projects are ongoing at any one time
with various combinations of faculty, graduate and undergraduate
students. Many of the results from these studies are incorporated
into theses, papers and presentations at zeologic society meetings.

Texas State Technical Institute

Personnel

William Kester -- Chairman, Nuclear Technology, Waco
Gary Wiechering -- Instructor, Waco
Richard Wheet -- Chairman, Nuclear Technology, Waco

During 1987, 10 students participated in health physics training
which included items from shipping and release regulations to an
introduction to reactor physics and neutron activation analysis. The
training prov.ded the students with hands-on experience to supplement
their classroom instructions in the Health Physics Technician program.

University of Texas at El Paso

Personnel
Dr. James D. Hoover

The studies performed include the determination of trace element
contents of various rock and mineral samples from a variety of sites.
The samples are irradiated at the NSC and the analysis is performed at
UTEP.
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C. Non-University Institutions

Houston Area Research Center

DIODE PERFORMANCE EVALUATION AFTER FAST NEUTRON IRRADIATION
Personnel
John Zeigler -« Texas Accelerator Center

This continued project involved the fast neutron irradiation of
several types of diodes under cryogenic conditions in order to
evaluate their performance and reliability. The purpose of the
project is to identify a diode which can survive in the associated
radiation environment of super conducting magnets of a large
accelerator.

M. D. Anderson Hospital
PRODUCTION OF RADIOQOISOTOPES FOR RESEARCH AND TREATMENT

Personnel
Jack Cundiff - M. D. Anderson

The NSC produces radioisotopes for use in medical research and
treatment at the M. D. Anderson Hospital and Tumor Center in Houston.
Several different isotopes and forms have been produced for various
types of uses at the hospital.

The Methodist Hospital of Houston

DEVELOPMENT OF A TREATMENT FOR RHUMETOID ARTHRITIS
Personnel

Dr. Bill Cole «« Nuclear Medicine, Methodist Hospital
John Krohn -« Nuclear Science Center

This continuing project was aimed at developing an alternative to
surgery as treatment for rhumetcid arthritis. The work was based on
similar work done at Harvard Medical School and involves the injection
of radioisotopes to destroy the affected cells instead of the usual
surgical removal. The efforts conducted in 1987 included continued
patient treatments at Methodist Hospital in Houston.
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Shell Development Company

Personnel

Paul Filpus-Luyckx -« Shell Development
Tom Wheat -- Shell Development

This ongoing project involves activation analysis of various oil,
petrochemical and related materials by Shell Development personnel.
The analysis is usually aimed at identifying one or more trace
elements in the products and serves to aid all divisions of Shell 0il
Company in quality assurance and product development.

Texi¢s Instruments

NEUTRON ACTIVATION ANALYSIS OF SEMICONDUCTOR MATERIALS

Personnel

Bruce Gnade -- Texas Instruments
Sandra Halfacre -- Texas Instruments

This long-term project involves the irradiation of semiconductor
materials supplied by Texas Instruments at the Nuclear Science Center
and subsequent analysis by TI personnel. The analysis results are
used in quality assurance and product development.

RADIOISOTOPE PRODUCTION

During 1987, the NSC produced a wide variety of radioisotopes for
a number of commercial users. These isotopes were produced for a
variety of projects including well logging, gamma radiography, and
tracer studies. Some of the more commonly produced isotopes were:
Co=60, Ir-192, Fe-59, Br-82, Ar-41, and Na-24. Some of the companies
supplied were: Gulf Nuclear Corp., Tracerco, Inc., Teledyne Isotopes,
R/A Services, Inc., and Tru-Tec.
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Publications, Theses and Papers Inveolving the Use of NSC
Facilities From 1976 to Date

R. R. Hart and L. D. Albert, "Measurement of P-31 Concentrations
Produced by Neutron Transmutation Doping of Silicon", Inter-
national Conference on Neutron Transmutation Doping, University
of Missouri, April 1978.

D. Wootan, "Measurement of Neutron Flux in Thermal Rotisserie",
M.S. Thesis in Nuclear Engineering, TAMU, 1§78.

W. Huang and J. Catham, "Uranium in Lignite: 1I. Geological
Qccurrence in Texas", Tenth International Congress on Sedi-
mentology, Volume 1, 1978.

W. Huang and S. Parks, "Uranium Resources in Some Tertiary
Sediments of Texas Gulf Coastal Plain: I Geologic Occurrence

in the Lower Miocene Sediments", Tenth International Congress on
Sedimentology, Volume 1, 1978.

W. Huang and K. Pickett, "Factors Controlling In-Situ Leaching
of Uranium from Sandstone and Lignite Deposits in South Texas",
Proceedings of Ur%niua Mining Technology, Update 78, Reno,

evada, November

B. J. Presley, R, Pflaum and J. Trefry, "Fallout and Natural
Radionuclides in Mississippi Delta Sediments", Environmental
Oceanographic Science, Vol. 59, No. 4, April 1978,

P. H. Fishman, "Minerological Analysis and Uranium Distribu-
tion of the Sediments from the Upper Jackson Formation, Karnes
County, Texas", M. S. Thesis in Geology, TAMU, 1978.

E. M. Prasse, "Uranium and Its Relationship to Host Rock
Minerology in an Unoxidized Roll Front in the Jackson Group,
South Texas", M. S. Thesis in Geology, TAMU, 1978.

W. C. Ellis, J. H. Mathis and C. E. Lescano, "Quantitating
Ruminal Turnover", Fed. Proc., Vol. 38, 1979.

C. E. Lescano and W. C. Ellis, "An Evaluaticn of Lanthanides
as Particulate Matter Markers", American Society of Animal
Science (abstract), Tucson, Arizona, 1979.

S. W. Bachinski and R. B. Scott, "Rare-Earth and Other Trace
Elements Contents and the Origin of Mineetes", Ceochim.
Cosmochim. Acta, Vol. 43, 93, 1979,
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18.
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20.
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22.

23.

R. B. Scott, D. G, Temple and P. Peron, "Nature of Hydrothermal
Exchange Between Oceanic Crust and Seawater at 26°N Lat., Mide-

Atlantic Ridge", Benthic Boundary Layer Processes, IOGC
Symposium on the Benthic Eoundary Layer, 1979.

L. J. Tiezzi and R. B. Scott, "Crystal Fracticnation in a
Cumulate Gabbro, Mid-Atlantic Ridge, 26°N Lat.", J. of Geophys.

Research, 1979.

P. J. McGoldrick, R. R. Keays and R. B. Scott, "Thallium: A
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