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I. INTRODUCTION

This report has been prepared by the staff of the
Nuclear Engineering Teaching Laboratory (NETL), The Uni-
versity of Texas at Austin, to satisfy the reporting re~-
quirements of the U.S. Department of Energy Contract Number
At-(40-1)~-3919 and 10 CFR 50.59. The report covers the
period from January 1, 1984 to December 31, 1984,

The Nuclear Engineering Teaching Laboratory (NETL)
is a part of the Mechanical Engineering Department in the
College of Engineering at The University of Texas at
Austin, The program”s major equipment consists of a 250 kW
TRIGA Mark I reactor operated in pulsing and steady state
modes. The reactor laboratory and adjacent laboratory
areas are shown in Figures 1 and 2. Other equipment
maintained by the NETL program includes two Cockcroft~
Walton 14 MeV neutron generators, a Lockheed Aerojet
subcritical assembly, and a 925 curie Co-60 irradiator.
Isotopic neutron sources available include three
californium=252 sources and six plutonium=-beryllium
sources. A wide array of detectors and electronic
equipment are available to provide measurement and analysis
capability of laboratory produced or maintained radiation
sources.

Changes in the NETL program occur as a continuing
response to achieve effective operation of various NETL
projects and program development. A major planning effort
was initiated during the 1984 calendar year to move the
facility location from The University of Texas at Austin
Main Campus to the Balcones Research Center. The proposed
move is in response to needs for expansion of other edu~-
cational programs and facilities on the Main Campus and the
development of the research center as a major research and
engineering site. A submittal was made to the Nuclear
Regulatory Commission in November for the approval of a
combined Construction Permit and Operating License to be
applied to the proposed facility. Completion of final
plans and issuance of the requested permits is expected in
1985 with construction scheduled for 1986. Facility
completion and acceptance of the new facility is projected
for the spring of 1987.
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| § 2 LABORATORY ADMINISTRATION

Organization

The present organizational chart of the NETL program 1is
ented in Figure 3. Budgeted NETL staff funding 1s pro-
d for a Supervisor/Assistant Director, technician/oper-
, radiochemist, operator, and secretary. Budget sup-
is divided into full time positions for supervisor,
nician and radiochemist; half ime for an operator,
quarter time fo a secretary.
Personnel
ersonnel associated with the ratory consist of
staff, faculty, students, and ¢ ain other university
nnel. The personnel involved he NETL program

the past year are summarized Table 1.

anding Committees

Reactor Committee

The Reactor Committee conv G oar reviewed the
ctivities occurring at the fa y ring each
lendar quarter of this repor 2 P od. Committee

9. ‘ommittee composi ,hown 1

ing dates were April 30, July 2 tober 26
9
2

ary
Radiation Safety Committee

Radiation Safety Commi onvened and re-~-
adiological safety pri ies at the univer-
ing this reporting period. Committee meeting
re April 10 and Novemb 6 Committee comp-
18 shown in Table 2.
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staff and Faculty

Director

Assistant Director/Super) isor
Nuclear Technical Specialist
Nuclear Technical Specialist
Radiochemist

Assistant Professor
Administrative Secretary

Support Personnel

Safety Officer

Graduate Assistants

Ally
Gaine
Patte
ilne
Sande
Kolda
Savag
Ibrah
Polansl
Grate:
Poor
Smith

Hartl

Student Assistants

Evans
T ran




Table 2
Standing Committees

Reactor Committee

Chairperson: . L. Marcus

Member: ! E. Hertel

Member: E. Klein

Member: 0. Ledbetter

Student Member: D. Manteufel (Thru 8/31/84)
Student Member: N.D. Poor (After 9/1/84)

Ex officio member: L. Bauer

Ex officio member: + W. Bryant

Ex officio member: '« Fo. Gloyna

Radiation Safety Commitiee

Chairperson: . 1 Riley (Thru 8/31/84)
Chairperson: Es | Sutton (After 9/1/84)
Member: I Bronson (Thru 8/31/84)
Member: o Morgan

Member: D E Klein

Memwber: I Shipman

Member: K. Caskey

Member : GC. Hoffman (After 9/1/84)

Ex officio member: . W Bryant

Ex officio member: ! Flawn




Report to the College of Engingering

Each year the Reactor Committee provides a report to
D

the Dean of the College of Engineering describing activi-
ties of the committee and a review or assessment of the
operation of specific portions of the NEI program con~
cerning the reactor and other radiation producing equip-~
ment . Dr. Harris Marcus, Reactor Committee Chairman, sum-
marized the activities during this period saying, "The
program has again completed & busy, successful year. With
the prospect of an upgraded facility) at BRC, a great deal
of enthusiasm exists within the Nuclear Engineering
Teaching Laboratory."
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Table

Courses Utilizing the Reactor and
Mechanical Engineering

Course Number Course Description

ME 361F Introductor lear Labor ory =
studies 1n r pactive dec y BCE1
vation, det yn and measurement

Reactor Oper ns - studi
nuclear reacto parameters
mentation ¢ teristics
lation.

Nuclear gineering Labora
studies C rraduate stude
nuclear m 0 in measurem
analysis

Special cts course
engineer ! aboratory

summer course or foreign

Projects 1 Mechanical Eng

individual 1dy and exper

projects ; ergraduates

Current S ¢ in Engineerx
special projects course for
uate study lected topic

Departments
Isotope Geolog - graduate
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ind analy

iuclear Pharmacy
course 1n measurement
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The use, operation, regulation, security, and moni-
toring of the Nuclear Engineering Teaching Laboratory is
controlled by the United States Nuclear Regulatory Commis-~
sion, the Nuclear Reactor Committee of The University of
Texas, the Director of the Nuclear Engineering Teaching
Laboratory, the Radiation Safety Committee and the Texas
Department of Health Radiation Control EBoard.

1

€. N ctivati nal ities

The Nuclear Analytical Laboratory has provided support
for individual projects ranging from student laboratory sup-
port for advanced classes in chemistry, zoology, physics,
and engineering to investigative projects 1in environmental
monitoring. Scientific articles based upon the results of
spcnsored and unsponsored research by this laboratory have
beean published or accepted for publication in several jour-
nals and proceedings, and have been presented at confer~
ences at the state, national and international level.

Radiation detection systems available include gamma ray
spectroscopy HpGe detection acquisition and analysis
system, multi sample - proportional counter, Nal

detectors, Si(Li) detector, neutron detectors and
associated electronic modules to accomplish several types
of standard nuclear measurements. An important function
of the laboratory is to support various research projects
with the neutron activation analysis method and other re~-
lated nuclear radiation research techniques.

Nuclear Radiation Laboratory

The Nuclear Radiation Laboratory 1s utilized by the
students and staff of the Nuclear Engineering Program at
The University of Texas at Austin., The laboratory 1is
located in the Engineering Science Building. The
main feature of the laboratory 1is a 14 MeV Texas Nuclear
neutron generator. Three californium=252 neutron sources
are also available for use. The facility, with installed
neutron shielding, provides an area where students and
staff can perform experiments utilizing not only the high
energy neutrons from the neutron generator but fission
spectrum neutrons from c£252, In addition to the neutron
generator and the californium sources, other smaller
radioactive sources are also used within the confines of
the Nuclear Radiation Laboratory
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TABLE 12

ENVIRONMENTAL SURVEYS

(1)

Location

Average (mrem/hr) Maximum (mrem/hr)

6

Waller Creek (2)

(1) Monitoring locations shown in Figure 6.

(2) Water sample from stream flowing through campus approximately 0,25
miles from reactor facility,
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2., Gaseous VWastes

Gaseous discharge during the reporting period is
limited to leakage of Ar%l from the reactor laboratory.
The total estimated amount of radioactivity released
was calculated based on experimental equllxbr;un Ar
concentration measurements (4 x 10°8 ci/m3d) adjusted by
the number of full power hours operated during the per-
iod. Although air leakage from the laboratory is
restricted, un effective air change rate of two per
hour (0.37 m3/sec) is llouned with dilution at the re~
lease point (0.14 sec/m3). A summary of the calculated
radioactive gaseous discharges during the reporting
period is presented in Table 13.

3, Solid Waste

The activity and amounts of solid waste discharged
during the reporting period are summarized in Table
14, All solid waste materials were packaged and
shipped, along with radioactive waste generated in
other departments, by the University Safety Office.

26



TABLE 13

MONTHLY SUMMARY OF GASEOUS WASTE DISCHARGES

Date of Total Total Estimated Average | Percent of the Total Estimated Average Estimated Average Percent of
Discharge Estimated Estimated Atmospher i¢ Applicadble Quantity of Concentration Concentration of MPC if the
Radioactivity|Quantity of Diluted MPC for Diluted | Radloactivity inj of Radioactive | Other Significant Estimated
Released Argon-4) Concentration of Concentration | Particulate Form| Particulates | Radlonuclides in Release was
(Curies) Released Argon-41 at of Argon-4] at with Half-Life | Released With Discha " >20% of the
(Curfes) | Point of Release |Point of Release >8 Days Half-Life >8 Days >20% of the Appliceble
(uci) . (Curtes) {Curies) Applicable MPC MPC
(uci) (uCi/ce) (%) (wCi/cc)
Jan. 258 258 1.4 x 10'“ 3.4 x 10"2 None Not Applicable Not Applicable | Not Appliceble
s 1176 1176 | 6.3 x 101} 1.6 x 10~ None Not Applicable | Not Applicable | Mot Applicable
Har;h 2 4 2.8 o 10-13 6.2 x 10-4 None Not Applicable Not Applicable Not Applicable
~. - . — _— DR —
April 345 145 1.8 x 100 | 4.6 x 1072 None Not Applicable | Not Appiicable | Mot Applicable
May 213 213 1.1 x 10° 1 2.8 x 10"2 None Not Applicable Not Applicable | Net Applicable
June 706 706 3.8 x 10—11 9.4 x 10-2 None Not Applicable Not w”(»‘ﬁ Not ml‘(‘b'!
[ July 1 n ler1xw0* | 1.5 x107? None Not Applicable | Mot Applicable | Not Applicable
r_—;u—&st 761 761 | 4.1 x 1071 1.0 x 10~) None Not Applicable | Not Applicable | Mot Applicable
Sept 651 651 | 3.5x 10 | 8.7 x 1072 Nove Not Applicable | Not Applicable | Not Applicable
Oct ) @ () None Not Applicable Not Applicable Not Applicable
Nov 668 668 3.6 x 10‘“ 8.9 x 10‘2 None Not Applicable Not Applicable | Not Applicable
—Dec 635 635 3.4 x 10'” 8.5 x 10"2 None Not Applicable Not Applicable | Not Applicable
agrias - -
ANNDAL varue | 5428 5428 2.9 x 10 1 6.0 x 10 : None Not Applicable Not Applicable Not Applicable




TABLE 14

ANNUAL SUMMARY OF SOLID WASTE DISPOSAL

Activity Volume Shipment Date (1)
45 uci 2 ft3 March 5, 1985

(1) All shipments made to Isotex in Friendswood, Texas.
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V. Laboratory Inspections

A. NRC Inspection February 27, 1984

The inspection examined the activities conducted
under license SNM-180. The inspection consisted of
selective examination of procedures and representative
records, interviews with personnel and observations by the
inspector. During the scope of the inspection, one
violation was identified. The violation originated from
difference in the frequency and allowable tolerance speci-
fied on calibrations of survey instruments as stated in
License R-92 and License SNM 180. Until this difference is
eliminated, calibrations shall be performed to meet the
more stringent requirement as stated in license SNM 180.

B. TDH Inspection September 17-18, 1984

The inspection consisted of a review of activities
and radioactive materials used a: The University of Texas
at Austin as authorized by TDH License.

29



Vi. Public Service Activities

A. Summer High School Science Teacher Sywposium

The NETL steff organizes and fupervises an annual two
week symposium designed to familiarize high school science
teachers with the theory and technology associated with
energy resources today. Graduate college course credit is
given to all participants who successfully complete the
course. The program is funded by various electric utility
companies in Texas. Approximately thirty (30) teachers
attend the symposium every year.

B. Lectures and Presentations

On numerous occasions during 1984 the NETL staff talke“
to various organizations about subjects including but not
limited to: "Nuclear Reactor Safety," "Nuclear Engineering
and Society," "Research and Development of Energy
Resources," "Energy and the Environment," and "What hap-
pened &t Three Mile Island."

C. Reactor Facility Tours

During 1984, 720 persons visited the laboratory. The
largest group visiting the laboratory were persons

attending the Texas Energy Science Symposium. Numerous
high school students also toured the facility during an
event called The World of Engineering, designed to recruit
students into the field of Engineering. Students from
several local high schools and students from several non-
engineering related college courses visited the facility.
Numerous college engineering related classes and several
student engineering organizations also toured the facility.
Safety personnel with Austin Fire Department, UT Police
Department, UT Safety Office and the Texas Department of
Health also visited the facility to remain familiar with
the laboratory and emergency response procedures unique to
the facility.




VII. Research Activities

The Nuclear Engineering Teaching Labtoratory pursues
research of both sponsored and unsponsored projects in
several different areas. The following section lists
research projects in which the laboratory has participated.
Major research funding or grants are presented in Table 15.

A. The U,S, Department of Energy has provided research

support by providing reactor fuel cycle assistance for the
currently operating reactor core at The University of Texas

at Austin TRIGA reactor.

B. The Electric Utility Companies of Texas have sponsored

Summer High School Science Teachers Symposium, a program
designed to familiarize these teachers with the theory and

technology of energy sources.

C. Heat Transfer and Friction Factor Analvsis for
rtificiall I E=a

Personnel: Dale Klein, NETL

J. Parker Lamb, Mechanical
Engineering

Mike Krause, NETL

Gary Polansky, Mechanical
Engineering

Sponsored by: Center for Emergy Studies

National Science Foundation
University Research Institute

, Enddi o

The proposed research is to determine the heat
transfer and friction characteristics for surfaces with
discrete roughness geometry. Two major aspects are to be
examined in that this is both an experimental and an anal-
ytical investigation. Values of R(h*) and G(h*) in the
universal velocity and temperature profiles will be
¢xamined. New experimental techniques have been developed
at The University of Texas at Austin to measure local heat
transfer values surrounding discret:® roughness elements. A
test assembly to examine artificially roughened surfaces is
beipg designed. In addition, a new unalytical method has
also been developed to determine R(h*) ind G(h*) values

31




TABLE 15

RESEARCH FUNDING

Texas Atomic Energy Research Foundation

1/83 - 8/84 18, 386
9/82 - 8/84 33,732

Department of Energy =-- Fuel Program ———

Center for Energy Studies

5/82 - 5/84 10,000
9/83 - 8/84 6,600
6/84 - 8/84 1,400

National Science Foundation

2/81 - 7/84 76,376

Texas Low Level Radioactive Waste
Disposal Authority

9/84 - 8/85 9,736

University of Texas

College of Engineering
Equipment Fund 9/83 - 8/84 21,400

Center for Fusion Engineering

5/83 - 5/84 38,094

DOE Fellowship Program
(Institutional Allowance) 4,000

University Research Institute

9/84 - 8/85 6,000
TOTAL §225,724
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without making detailed velocity and temperature profile
measurements. Analytical predictions will be made
utilizing fundamental parameters in boundary layer theory
coupled with the latest information on rough surfaces using
integral techniques. Results from the experimental and
analytical methods will be compared in order to gain
insight as to the dominant mechanism involved for the use
of discrete rough surfaces. This research has fundamental
application for heat transfer augmentation.

D. Measurement of Vanadium in Egg White Diets

Personnel: T.L. Bauer, NETL
M. Ally, NETL

Sponsored by: J.H. Freeland, Home Economics

Department, UT at Austin
: tan Ean .

Nutritional studier on takeup and retention of
some trace elements in the human diet include the elements
of V and Mn. Measurements were performed to determine the
vanadium content of a test diet prepared primarily from egg
whites.

E. Interlaboratory Comparison of Element Analysis of Coal

Personnel: T.L. Bauer, NETL
F.Y. Iskander, NETL

Sponsored by: C. Ho, Bureau of Economic Geology
T P

Several core samples containing coal materials
and other rock material from Texas sites were analyzed by
INAA. Thirty-eight (38) elements were determined in the
samples and compared to analysis performed by alternate
analytical laboratory methods.
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g lysj E o Ci Tol 0
Ash apd Paper

Personnel: F.Y. Iskander, NETL
T.L. Bauer, NETL

Sponsored by: NETL
do> tm.

Cigarettes from several countries and various
domestic brands, including different brand types, were
analyzed by INAA methods. Results were examined and
compared to values reported in the literature. Approxi-
mately thirty elements were identified. Measurement de-
termined the element content in the unsmoked tobacco, the
residual ash after smoking, the residue in the filter and
the paper from which the tobacco was removed. Presence of
some elements indicative of additives at either the proces-
sing or production stage were noted slthough evidence was

not direct.

G. Calcium Content in Cereal Matter

Personnel: F.Y, Iskander, NETL
M.M. Morad, Texas A&M

Sponsored by: Texas A&M University
Description:

Traditional method for tortilla and most corn
snack-based food involve cooking of corn with calcium
hydroxide for 12 - 18 hours. A new method, pre-soaking
technique, was introduced in which a 12 hour steeping step
was folloved by 80 minutes of cooking. By this method, up
to 40% of energy expended during alkali cooking of corm can
be achieved and produce a similar quality product. 1INAA
vas employed to evaluate Ca content of starting material,
during cooking and in the final product.
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cadmi  padnd ;

Personnel: E. Soremson, Pharmacy Dept. UT
D. Acosta, Pharmacy Dept. UT

T.L. Bauer, NETL

Sponsored by: John Hopkins Center for Alterna-~

tives to Animal Testing
! Sk Enls

Radioactive tracers of cleb’ Ca45. and cdll5
vere employed in studies of binding and tranmsport related
to cell uptake mechanisms. Several experiments with cell
cultures of rat hepatocyte cells were performed to
determine the effect of calcium presence on the intake of
the toxic element cadmium.

d i Rl ; : ;
cossion Bross i WMWAIE' Hybrid B Blapl

Personnel: Dale Klein, NETL
J.W. Davidson, NETL

Ann Patterson-Hine, NETL

Sponsored by: Department of Energy Fellowship
Center for Fusion Engineering

.

The effect on blanket performance of fission
product absorption in lithium/molten salt hybrid reactor
blankets is being investigated. Neutron flux spectra in
blankets of varying fuel and fission product compositions
are being determined using the discrete ordinates codes,
,ANISN, and DOT-IV with multigroup cross section data from
VITAMIN-C. Flux levels and spectrally wveighted cross
section libraries for the blanket materials, fuel, and
fission products will be established for use in the
depletion analyses., Generation and depletion of the
various isotopes in the blanket will be calculated using
ORIGEMN. A lumped fission product model will be used in the
transport calculations; however, detailed information con-
cerning the constituents of the lump will be included in
the depletion analysis.




addition tg
: "

y alternative
ed A paramet

]

ure I _H : surements of Li
Metal Flowing in a F L /n

the Influence

.

[8)







investigated 1nc

rower supply
PF

requirements f 1







P. Thermal Ana

e used
ant sa
nvolve
erial
(NETL)

nalys
‘ént p
e (

_Aspirin




ed Winter

ander,

VUL

eering




T. D
Determi




V. Analysis from Soutln America

1 T a 1 o v ¥
Personpel: homas L auer, NETI
T ’ 3 .
Felib Y. Isk der, NETL
enter for Max m Potential
Building ystems
Descraipti
1 \ 1 s 1 11¢ffterent z r ; -
\ i S a pPies in0 CQlilerTe A catil 0s werTlc€e
analyzed for Al, Mg, K, Na and Ca t determine suitable
\ components of ertaln minerals. St y supported appii-
cations of tw ypes f mineral deposits for building
ronstruction 1n areas of low economic 1ncome.
W . Measurement of
rerson Felib Y. Iskander NETL
.- N1 1 N . T o
Drec oY uciear lneering Leac LN§
Laboratory
H ~ 1a -
HeDe JAacCcKkson raveil, AiNC.
| " o ™ 1
LTViNng, Lexat i
Yescriptio
t et ds were 8 € t extract old nd
3 ther preci 5§ metals. Several samples that represents the
extraction s 5 were analyz¢ t identi1fy the efficirency
yf these methods. The ncentrat n of ranged fron 3
r r o o
2 t .




on Flux Mapping
Masters Thesi

Source Transpor
Distribution 1n

ics Departn

FR e

y Rate

airtment
17 LN .




"
.

Malan,

. . 5
oupled-Lore Nu(

~tmaont Th¢ Iin
rtment, the Ur




. P i. .
W ey

eq1or

aineer-
ginee




m gy .
mgt b

1
ML

sing Dynamic Pro

Approach to

Siting"”, Masters
Jecemt 1570

v ("L

of Leaking TRIGA
Abstracts, TRIGA

Colorado) p. 43.




and 5 aper,
Section

53. R.J. Gramatges-Figuera ; /es in Cylindric: n for a
Subcritical Reactor”, st S ~hanical En ( partment, The

4 =
University of Texas,

Jr., "A Learning Method for Identification of Nuclear Reactor
- . - T . S » c - . - 1
Masters Thesis, Mec! Engineering U ient, 1he Uni-

" q - A
’ Lip. ILJ’ r\\.ﬂ;uS:

putron ;‘C*jvdt‘
: in Niobi

tion of Resonance Integr sing the Intermediate

ynance Approximation”, Masters Thesis, Me ical gineerirg Department

University o : 140 pp., January

)plication of Queueing nel ) d o0op Lomputer-

Masters Thesis, Mechanical Engineering Department,
, 18 pp., December

A.H.U. B "‘que "A Programmed Associatiy : f asters

T ~ e Y
S hes

Thesis,
Mechanical Engin Department, The Universit 2Xa's 3 pp. Decembe

19

J »

Jopling,

Interstate

Koen "Ap At ) linear Proaramm 1 to0 the
WU . D | | i i -’). 'J, 'y *1"_1 \ '[~

int Model Nucle ear 's Nuc Sci. and Engr.




64. S.J. Gage
and Constructio

Neutron Sources

]
4
.
L

- —— z
ting, AugQust




W Sud, E. Linn Draper, Jr G.D. ( ' Developments
in Radioisotopic S Neutron Ra | ' ighth Symposium on N
destructive Evaluati n Aerospace, Weap stems, and Nuclear Applica-
tions, san Antonio ' P E B

n lowing Californium-252 Neutron Interrogation” .D. Dissertation,
he University of Te 183 pp

_— P -~ r e s hu Ba 5 . n . )
G.D. Kinson, JY . ® Nondest ve Jurar | Sa) N yed wamma Ray
s
>

1
1a |

Dissertation,

A ¥ cain
Ana Yy S

fexas

Aperin
lifornium-2

ing Department

3 |
a

“w -
Mary

Mo+
\eutr

the

I O

Ce




uation of Nuclear Data an
Design", Ph.D. Dissertat

-

ated Fusion Reactor
Department, The Universit)

1
LUV

v

Measurements from Intermed
tonium-241", Ph.D. Disserta

ack Parameters for a
gineering Department,

. Bouchey, "Subcritical
Technique"”, TRIGA Owner's

, "Transient Rod
oll

ference II, Colle

or
v




102. E. Linn Draper, Jr., G.D. Bouchey, G.D. Atkinson, Jr., and
“A Versatile Subcritical Assembly for Undergraduate Nuclear Eng
Instruction", Proceedings of the American Nuclear Society "/
Californium-252" National Topical Meeting, September 11-13,

sion-Fission Breeder:
, 93rd Annual Meeting

104. E. Linn D = ological Inno
Course for Nuc ‘ ", Winter Meetint
: |

November |

w and Pres
, Texas Symp
led sio p n 5 Engineeri

I A e+
Ss AUSTIN,

.» Charles Braue
Neutron Radiograp

lamee R Freir
ation T

< 1
Al 1
~hrn

mnoar Y
MEC LD

~ul
the T
A

=]
<
>

L




14. G.D. Atkinson, Jr., S.J.
Californium-252

1\

I 3
Source", Nuclear

1

5. G.D. Atkinson, Jr., "What You Always Wantec Kno bout Californiu
urce Facilities", invited Ppaer, National Topica eting on the Applications
Californium-252, Austin, Texas (1972)

anc

-
3

1 -
-~

|

Bauer, G.D. Atkinson, Jr., ' criminati tween Plutonium

Gamma Ray Analysis Fol ing Cf-252 Int , National
: . > / \
the Applications of | rnium=25 J . (1972).

Linn Draper, Jr. » f Te il ium on the T
cf For*r”‘ied Thermonuc | e: ] ) iments and the Engineering

Draper U o
Power in Texas, published b » Texas Atomic Ener"/ Research Foundation.

Measurement of the
Neutron Spectrum,”

ss-Yield Measu
239 and Plutonium-

Neutron Fission ¢ Plutonium-

-
Product Ma
s

; r in the Nuclear Engineer-
reicull 3 e University of 1 s at “ ¢4 Trans. A Nucl. Soc.,
(19;

A
neodore A.
aon Reactor
n eacto

of Fusion







Linn Draper,
in Graphite

/A
»a
»

inn Draper,

R Blank

KReac Loy
"Ny 3\

J/8)
n A :
J. AtKinson,

System for
YMPNST

IMer o

_Q‘,‘:-r-v”raf

2 T-%4 ~ 25 T
oetore the 1S AS

~ " 18492\
4

ssociatio

r

pec

um 1n

- E
Lrum,

ifation Research,

ainers for Radioisotor

2l

g

fornium-252 as a
Engineering De-
t 1974)

i‘}(’er" “‘.“‘"- Th(‘ f




v

W.R. Smitl! inn D . '‘Measured and
on Spectra
mber 1975)

J.W. Davidson, E. Linn Draper, Jr., "Cos
lved in High-Lev Nuclear Waste Management
(November

M.J. Vo
Yariations
(November 1

3 Linn Draper,
Reactor Blankets",

Linn Drape
on High Ene

Dk 1 amie
g Yrobliems

oo b aas L ’ » L - 1 .
rradazyns (.E. henr) L.S. Stew:
~ >

's Radi . Radio 1. Letters,

the ppb 1 by Coprecipitation ai

r
nerqy nye

.
of Texac




63 J.L. Macdonald
Identification of ¢
culations”", Ph.D

J.W. Davidson,
lved in High-Level
Texas at Austin,

A. Parish,
of the Hazard Resulting
of the American Nuciear |
6. T. A. Parish, "f
S.-U.S.S.R. Symposium on Fus
ry, July 1976.

A. Parish,
of Graphite
pical Meetin

and, Washington,

. T. A. Parish, J.
r30 Fusion Reactor Transmu

American Nuclear Societ

p"ju‘z /"

T ~
irace

[

ncent
oncentration a
eedings of ERD
Arbor, Michiga
Elements
Spectrome
ear Enert
5, P. 119,

* C. W. Savery
ficted Compartmenta
"11’

AV

Livermore

| eX

a

My

v




175. Rodney R. Gay, "Reactor Hydrodynamics During the Reflood Phase of a Loss-
of-Coolant Accident," Nuclear Technology, Vol. 36, No. 2, Dec. 1977, pp. 229-237.

176. D. E. Klein, S. R. Bull, and J. B. Miles, "Flow Visualization Around GCFR
Fuel Rod Roughness Elements," Trans. Am. Nuclear Soc., 28, June, 1978.

177. D. E. Klein, S. R. Bull, and J. B. Miles, "Pressure Drop for GCFR Fuel
Rod Roughness Elements," Trans. Am. Nuclear Soc., 30, November 1978.

178. E. M. B. Sorensen, R. E. Henry and R. Ramirez-Mitchell, "Time Dependent
Localization of Arsenic in Subcellular Hepatocyte Fractions," J. of Pathology
and Toxicology, Vol. 2, No. 4, 1979, pp. 1161-1171.

179. E. M. B. Sorensen, R. E. Henry, and R. Ramirez-Mitchell, "Arsenic Accumula-
tion, Tissue Distribution, Cytotoxity in Teleosts following Indirect Aqueous
Exposure,” Bulletin of Environmental Contamination and Toxicology, Vol. 21, 1979,
pp. 162-169.

180. J. W. Davidson and T. A. Parish, "Fission Product Toxicity Reduction via
Transmutation Using D-T Fusion Neutrons," Eight Symposium on Engineering Problems
f Fusion Research, San Francisco, California, November 1979.

181. J. ¥. Davidson and T. A. Parish, “An Evaluation of the Regquirements and
Performance of a Transmutation Waste Management System, Trans. Am. Nuclear Soc.,
33, November 1979.

182. S. A. Hodge, J. P, Sanders, and D. E. Klein, "Determination of Friction
Factors and Heat Transfer Coefficients for Flow Past Artifically Roughened
Surfaces, Oak Ridge National Laboratory Report, ORNL-5599, November 1979.

183. D. E. Klein, "Nuclear Problems and Prospects," National Energy Policy
Issues, Council on Energy Resources, The University of Texas at Austin, May 1879,

184, D. E. Klein, H. H. Woodson, and J. W. Davidson, "Commercial Nuclear Power
eneration," Council on Energy Resources, The Un:versity of Texas at Austin,
June 1979,

185. E. M. B. Sorensen, R. R. Mitchell, A. Pradzynski, T. Bauer and L. Graham,
“Morphometric Analyses of Arsenic-Induced Histopathological Changes in Parenchymal
Hepatocytes," Tennessee Academy of Science Annual Meeting, Nashville, TN,
November 16-17, 1979,

186. A. H. Pradzynski, "Determination of V and Ba in Marine Sediments and
Biota," Internal Report, Nuclear Engineering Teaching Laboratory, The University
of Texas at Austin, Department of Mechanical Engineering (1979).

187. N. E. Hertel, B. W. Wehring, and J. J. Dorning, "Integral Test of
ENDF/B-1V High-Energy Neutron Cross Section Data for Tungsten," Trans. Am.
Nucl. Soc. 32, 631 ?1979).

58




188. R. H. Johnson, K. R. Koch, B. W. Wehring, and N. E. Hertel, "TDL Measure-
ments in an Iron Sphere Containing a DT Source," Trans. Am. Nucl. Soc. 32, 632(1979).

189. B. W. Wehring, J. J. Dorning, N. E. hertel, D.T. Ingersoll, R. H. Johnson,
"Benchmark Shielding Problems Obtained from Integral Tests of Neutron Cross
Sections," Trans. Am. Nucl. Soc. 33, 666 (1979).

190. N. E. Hertel, R. H. Johnson, J. J. Dorning, and B. W. Wehring, "Measure-
ments and Analyses of Neutron Transport Through Iron," Proc. Conf. Nuclear
Cross Sections and Technology, Knoxville, TN, Oct. 22-26, 1979, NBS Special
PubTication #594, pp. 535-5?'

191. N. E. Hertel, B. W. Wehring, "Absolute Monitoring of DD and DT Nuetron
Flu?nces)Using the Associated-Particle Technique," Nucl. Instr. Meth. 172,
501(1980).

192. S. A. Hodge, J. P. Sanders, and D. E. Klein, "Slope and Intercept of
the Dimensionless Velocity Profiles for Artificially Roughened Surfaces,
Int. J. Heat Mass Transfer, Vol. 23, February 1980, pp. 135-149.

193. N. E. Hertel, J. B. Smathers, and R.G. Graves, "Gamma-Ray Spectra
Measured in a Tissue-Equivalent Medium Irradiated with Neutron Radiotherapy
Sources,”" Trans. Am. Nucl. Soc. 35, 457 (1980).

194, N. E Hertel, W. E. Murphie, and R. J. Calhoun, "Measurements of Neutron
and Gamma-Ray Spectra in a Phantom Irradiated with 14-MeV Neutrons,"

presented at the Health Physics Society Annual Meeting, Louisville, KY, June
21-26, 1981.

195. D. E. Klein, S. R. Bull and J. B. Miles, "Pressure Drop Measurements
and Flow Visualization Surrounding Roughness Elements," Journal of Energy,
Vol. 4, No. 3, May-.June 1980, p. 112-119.

196. D. E. Klein, "ANS Student Involvement in Public Information-The University
of Texas at Austin," Trans. Am. Nuclear Soc., 34, June 1980 (invited).

197. R. B. Pope, H. R. Yoshimura, J. E. Hamann, and D. E. Klein, "An Assessment
of Accident Thermal Testing and Analysis Procedures for Radioactive Materials
Shipping Package," ASME 80-HT-38, April 1980.

198. J. E. Hamann, D. E. Klein, R. B. Pope, and H. R. Yoshimura, "Modelling
of Pool Fire Environments Using Experimental Results of a Two-Hour Test of a
Railcar/Cask System, " Paper #147, PATRAM-80, West Berlin, FRG., Nov. 1980.

199. M. A. Ross and D. E. Klein "Synthetic Fuel Production Utilizing Texas
Lignite and a VHTR for Process Heat," Trans. Am. Nuclear Soc., 35, Nov. 1980.

P00. J.W. Davidson and D. E. Klein (co-editors), Proceedings of the International
Lonference on Nuclear Waste Transmutation, University of Texas Press, March 1981.

59




201. M. A. Ross and D. E. Klein, "Synthetic Fuel Production Using Texas
ti?nigg and a VHTR for Process Heat," Number 3, March 1982, Nuclear Technology,
o - -

202. T. L. Sanders and D. E. Klein, "A Modified Numercial Scheme for GCFR
Flow Transient Analysis," Trans. Am. Nuclear Soc., 39, November 1981.

203. M. A, Ross and D. E. Klein, "Synthetic Fuel Production Using Texas
Lignite and A Very High Temperature Gas Cooled Reactor for Process Heat

and Electrical Power Generation," Center for Energy Studies, The University
of Texas at Austin, Research Report No. 13, May 1981,

204. M. M. Razzaque, J. R. Howell and D. E. Klein, "Finite Element Solution
of Heat Transfer for Gas Flow Thrcugh a Tube," AIAA Journal, Vol. 20, wo. 7,

Julv 1982.

205. S. Yana, J. R, Howeil and D.C. Xlein, "Reciative Heat Transfer Throuah
a Randomlv Packed Bed of Spheres bv the Mrnte Cario Method," AIAA/ASM:Z 3rd
Joint Thermophysics, Fluids, Plasma & Heat Transfer Conference, ASME 82-HT-5,
St. Louis, Missouri, June 1982.

206. D.E. Klein and J. Andersen et al., "Peer Review of the Preliminary
Design and Program Interfaces for the Transuranic Waste Package Transporter
(TRUPACT)," Sandia Report, SAND 81-2405, June 1382,

207. T. L. Sanders and D. E. Klein, "Transient Thermal-Hydraulic Analysis
Using a Modified Version of COBRA IV," 7th International Heat Transfer
Conference, Munich, Germany 82-IHTC-104, September 1982.

208. S. Yana, J. R, Howell and D. E. Klein, "Monte Carlo Simulation of
Thermal Conduction Through a Randomly Packed Bed of Spheres," 7th Interna-
tional Heat Transfer Conference, Muni~h, Germany, 82-IHTC-91, September 1982.

209. T. L. Sanders and D. E. Klein, "Comparison Analysis of Severe Flow Blockages
for Computational Efficiency Using COBRA," Proceedincs from Gas-Cooled Reactors
Today Conference, British Muclear Energy Society, London, Enoland, September

1982,

210. M, M, Razzaque, J. R. Howell and D. E. Klein, "Finite Element Solution
of Radiative Heat Transfer in a Two-Dimensional Rectanqular Enclosure with
Gray Participating Media," 82-WA/HT-51, ASME Annual Meeting, Phoenix, Arizona,
November 1982.

211. J. B. Smathers, N. E. Hertel, R. G. Graves, "In Phantom Photon Spectra
Measurements for High-Energy Neutron Therapy Sources," Proceedings: Fourth
Symposium on Neutron Dosimetry:Beam Dosimetry, 1-5 June 1981, Neuherberg/Munchen,
Federal Republic of Germany, EUR 7448en (1981).

212, N.E. Hertel, B. W. Wehring and J. J. Dorning, "Measurements and Analyses
of High-Energy Meutron Transport Through Tunasten," (accepted for rublication
subject to revision in Nuclear Science and Engineering, November 1981).

60



213, Y. Kunimoto, J. W. Davidson, and N. E. Hertel, "A Core Inventory Model
for Fuel Trajectory Analysis in Fusion-Fission Symbiotic Systems," Trans. Am.
Nucl. Soc., 41, 1978, June 1982,

214, N. E. Hertel and W. E. Murphie, "The Use of Neutron and Gamma-Ray NE-213
Spectral Measurements and Calculations to Obtain Dosimetric Information for
DT Neutrons," Medical Physics 10,66, (1983).

215. R. Laucius, J. W. Davidson, and N. E. Hertel, "Calculation of the
Differential Efficiencies of Organic Scintillators to Neutrons Above 10 MeV,"
Trans. Am. Nucl. Soc., 43, 625, November 1982.

216. J. W. Davidson and N. E. Hertel, "Bonner Ball Detection Responses for
Neutrens from Thermal Energies to 17.2 MeV," Health Physics Society Annual
Meeting, Baltimore, Maryland.

217. N. E. Hertel, J. W. Davidson and R, M. Laucius, "NE-213 Response Matrix
for Neutron Spectrometry Up to 50-MeV," Health Physics Society Annual Meeting,
Baltimore, Maryland.

218. N. E. Hertel, J. W. Davidson, and R. M. Laucius, "An NE-213 Response
Matrix to 50 MeV," Trans. Am. Nucl. Soc., 45, 607 (1983).

219, J, W. Davidson and N, E. Hertel, "An Equal Probability Neutron Detection
System Using Bonner Spheres," Trans. Am. Nucl. Soc., 45, 609 (1983).

220, D. E. Klein, "Coupled Radiative and Conductive Heat Transfer in a Two
Dimensional Rectangular Enclosure with Gray Participating Media Using Finite
Elements," ASME/JSME Thermal Engineering Joint Conference, ASME-H-35, Honolulu,
Hawaii, March 1983,

221, S. Yang, J. R. Howell, D. E. Klein, "Radiative Heat Transfer Through a
Randomly Packed Bed of Spheres by the Monte Carlo Method," (submitted to the
Journal of Heat Transfer?.

222. M, M. Razzaque, J. R. Howell, D. E. Klein, "Finite Element Solution of
Radiatjve Heat Transfer in a Two Dimensional Rectangular Enclosure with Gray
Participating Media," (submitted to Journal of Heat Transfer).

223. M. M. Razzaque, J. R. Howell, D. E. Klein, "Coupled Radiative and Con-

ductfvg Heat Transfer in a Two Dimensional Rectangular Enclosure with Gray

;art1:1p?ting Media Using Finite Elements," (submitted to Journal of Heat
ransfer),

224, Sorensen, E. M, B., C. W. Harlan, M.D., T. L. Bauer and A, Pradzynski.
Hepatocyte changes following selenium accumulation in a freshwater teleost.
The American Journal of Forensic Medicine and Pathology 3(3) 8p., 1982.

225. Sorensen, E. M, B., and T. L. Bauer. Selenium-induced Condition Factor
and Organ Weight Chang2s in Naturally-exposed Redear Sunfish, (Submitted to

Toxicology).

61



226, Sorensen, E.M.B., T.L. Bauer, J.S. Bell, and C.W. Harlan, "Selenium
Accumulation and Cytotoxicity in Teleosts Followiyg Chronic, Environmental
Exposure," (accepted by Bulletin of Environmental Contamination and Toxicology).

227. Sorensen, E.M,B. and 7.L. Bauer, "Selenium Induced Hematological Dyscrasia
in Teleosts," (accepted by Archives Environmental Contamination and Toxicology).

228. Sorensen, E.M.B., P.,M. Cumbie, T.L. Bauer, J.S. Bell, and C.W. Harlan,
"Histopathological, Hematological, and Other Changes Associated with Selenium
Accumulation in Fish from Belews Lake, North Carolina," (ready for submission to
Archives Environmental Contamination and Toxicology).

229. Sorensen, E.M.B., R.R. Mitchell, A, Pradzynski, T.L. Bauer, and L. Graham,
"Sterological Analyses of Hepatocyte Changes Parallel Arsenic Accumulation in

the Livers of Green Sunfish," (accepted by The Journal of Environmental Pathology,
Toxicology, and Oncology).

230. Hertel, N.E. and J.W. Davidson, "The Effect of Cadmium Covers on Bonner
Sphere Responses," to appear in the Proceeding of the Personnel Radiation
Dosimetry Symposium, Knoxville, Tennessee, October, 1984,

231. Hertel, N.E. and J.W. Davidson, “The Response of Bonner Spheres from Thermal
Energies to 17.3 MeV,"({accepted for publication Nuclear Instruments and Methods A,
February, 1985).

232. Patterson-Hine, A., J.W. Davidson, and D.E. Klein, "Characterization of Product
Buildup in Continuously Processed Molten Salt Fusion Breeder Blankets," Trans.
American Nuclear Soc., 45, San Francisco, California, Oct. 30-Nov. 3, 1983.

233. Patterson-Hine, A., J.W. Davidson, and D.E. Klein, "Contributions to the
Thermal Power of Continuously Processed TMHR Molten Salt Blankets," 10th Symposium
on Fusion Engincering, Philadelphia, Pennsylvania, December 5-9, 1983,

234. Polansky, G.F., J.P. Lamb, and D.E. Klein, "A Finite Element Analysis of
Incompressible Laminar and Turbulent Flow with Heat Transfer," 5th International
Symposium on Finite Elements and Flow Problems, The University of Texas at
Austin, Austin, Texas, Jan, 23-26, 1984,

235. Ally, M., D.E. Klein, and T,L. Bauer, "Preconcentration Methods of Trace
Elements in Water for EDXRF and INAA," 5th International Conference on Nuclear
Methods in Environmental and Energy Research, Mayaguez, Puerto Rico, April 2-6,
1984,

236. Klein, D.E. and W.H. Miller, "Student ANS Branch Involvement in Public
Information," Trans. Am. Nuclear Society, June 1984 - invited paper.

237. Iskander, F.Y., D.E. Klein, and T,L. Bauer, "Toxic and Other Elements in
American Cigarette Tobacco Compared with International Brands," 17th Annual
Meeting of Texas Association for Radiation Research, Denton, Texas, Nov, 1984,




238. Iskander, F.Y. and R.H. Filby, "Formation of Anatase from Ti(IV)-pre-
asphaltene Complexes under Coal Liquefaction Conditions," Fuel, 63, 280 (1984).

239, Iskander, F.Y. and R.H, Filby, "Speciation of Titanium in Solvent
Refined Coal using SESC-INAA," Proceeding of American Nuclear Society Meeting,
Fifth International Conference, Mayaguez, Puerto Rico, April 2-6, 1984,

240, Iskander, F.Y., "Neutron Activation Analysis of an Egyptian Cigarette
and its Ash," J, Radioanal. Nucl. Chem. 89, 511 (1985).

241. Iskander, F.Y., "Egyptian and Foreign Cigarettes. 1. Determination of
Trace Elements in Cigarette Filter Before and After Smoking," J. Radioanal.
Nuc. Chem. 91 (1985).

242. 1skander, F.Y., "Cigarette Ash as Source of Environmental Pollution,"
Enviror. Pollut. (accepted).

243, ';kander, F.Y., T.L. Bauer, and D.E. Klein, "Determination of Trace
Elements in American Cigarette Paper by Neutron Activation Analysis," (submitted
to Beitr. Tobakforsch, Int.).

244, Iskander, F.Y., "Egyptian and Foreign Cioirettes. 2. Determination of
Trace Eleme?ts in Tobacco, Ash and Wrapping Paper,” (submitted to J. Radioanal.
Nucl, Chem.).

245, Iskander, F.Y., T.L. Bauer and D.E, Klein, "Determination of 28 Elements
in Amer;can Cigarette Tobacco by Neutron Activation Analysis," (submitted to
Analyst).

246. Iskander, F.Y., D.E. Klein and T.L. Bauer, " Determination of Trace
Impurities in Aspirin Tablets by Neutron Activation Analysis," (submitted to
J. Radioanal. Nucl, Chem.).

247, Jacobs, F.S. and F.Y. Iskander, "Vanadium Sorption by Crude 0ils," (sub-
mitted to Fuel).

248, Iskander, F.Y. and M.M. Morad, "Multielement Analysis of Hard Red Winter
Wheat and Its Bran," (submitted to J. Food Science).

249, Morad, M.M,, F.Y., Iskander and L.W. Rooney, "Physico-chemical Properties
of Alkali-cooked Corn using raditional and Pre-soaking Procedures,” (submitted
to Cereal Chem.).




THE UNIVERSITY OF TEXAS
COLLEGE OF ENGINEERING
AUSTIN, TEXAS 8712

Department of Mechanical Engineering

Nuclear Engineering Program
512—471-5136 March 29, 1985

Director of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sir:

Enclosed are twelve (12) copies of the calendar year 1984
annual report. These are being submitted according to CFR 10
Section 50.59.

Sincerely yours,

I 2 Bavan~

T.L. Bauer
Reactor Supervisor
SOP #3664

Dale Klein, Director
Nuclear Engineering
Teaching Laboratory

TLB:DK:bb
Enclosure




