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UNIVERSITY OF WISCONSIN
NUCLEAR REACTOR LABORATORY

ANNUAL REPORT
A, SUMMARY OF OPERATIONS
1. INSTRUCTIONAL USE - UW-MADISON FORMAL CLASSES

Three Nuclear Engineering Department classes make use
of the reactor. Forty-eight students enrolled in NE 231
participated in a two-hour laboratory session introducing students
to reactor behavior characteristics. Twelve hours of reactor
operating time were devoted to this session. NE 427 was offered
in the val!l semester and had an enrcollment of sixteen. Several NE
427 experiments use materials that are activated in the reactor.
One experiment entitled "Radiation Survey" requires that students
make measurements of radiation levels in and around the reactor
laboratory. The irradiations in support of NE 427 and the
radiation survey take place during normal isctope production runs,
€0 no reactor time is specifically devoted to NE 427. The
enroliment in NE 428 was twenty-four, as it was offered in both
semesters. Three experiments in NE 428 require exclusive use of
the reactor. Each of these experiments ("Critical Experiment”,
"Control Element Calibration", and "Pulsing") was repeated four
times during the year requiring a total of seventy-seven hours of
exclusive reactor use. Other NE 428 laboratory sessions use
material that has been irradiated in the reactor ("Fast nNeulron
Flux Measurements by Threshold Foil Techniques" and "Resconance
Absorption®). These two experiments were repeated eight times
during the year. (Individual one- to two-hour sessions in the
reactor laboratory were also held for cther departments on
campus.)

2. REACTOR SHARING PROGRAM

User institutions participated in the program as
detailed in the followino paragraphs:

Beloit ©. w¢pe (kis.,)--Professor and 308 students. Two

groups of stude ° .- ted the reactor facility and participated
in the Reactor /i : .1 Demonstration to observe reactor
subcritical, cr.cica , supercritical, and prompt-subcritical

behavior,

LCarcoll Lollege ‘Wis.)~--Professor and 3 advanced
chemistry students visited the facility and performed a |aboratory
on neutron activation analysis.

Luther Lollege (lowa)--Professor and 1S students
visited the laboratory for familiarirzation with the reactor and
its neutron activation analysis capabiiity.

Madison _érea Technical (ollege (Wis.)--Professor and 3
students visited the laboratory and participated in the Reactor
Operation Demonstration.
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Chemistry Depactment. (NAA) 144 sampl=s, 41 leszs
than 15 minutes, 52 irradiations, 7.48 1rradiation space hours,
87.14 sample hours,

Frofessor Record, 1 post doctoral fellow, and | graduate
student used the neutron activation analysilis se wvice 1n a study of
scdium and rubidium interactions with DNA. Research is supported
by NSF and NIH.

Professor Wright and | graduate student used the
neutran activation analysis service to measure sodium and
manganese levels i1n calcium fluoride crystals., Support unknown.

Professor Ellies and | graduate student used the
neutron activation analysis service to measure the silver content
in phosphate samples. Support unknown.

Daizy Science Depacrtment. (NAA) 43208 samples, 44
irradiations, 132 irradiation space hours, 12,968 sample hours.

Professor Jorgensen, 1 additional staff member, 4
graduate students and 2 undergraduates used the neutron activation
analysis service for stable tracer measurements on particle
reduction, rate of passage of undigested feed particles, and
digestibility in cattle. Supported by state funds, federal (Hatch
Act) and industrial gifts,

Professor Satter, 1 additional staff member, 1 post
doctoral fellow, and 3 graduate students measured rare earth
elements used as indigestible markers in cattle to follow the
progress of digestion in the animals. Supported by federal (Hatch
Act) and industrial gifts,

Engineering Fxpeciment Station. (NAA) 32 sampies, |1
irradiation space hour, . sample houres.

Two staff memoers used the facility to determine the
compoeltion of wvarious solders. Supported by Wisconsin Electric
Utilities Research Funds.

Globe Battery Division of Johnson Controls. (NAA)

351 samples, 287 less than 1S minutes, S@ irradiations, 12.74
irradiation space hours, 81 sample hours.

Measurement of 1mpurity levels of lead samples to be
used 1n batteries, Industrial support.

Medical Fhysics Depactment. & samples, S less than 15
minutes,, 12 irradiatione, 2% irradiation space hours, 28.48
csample hours.

Professor Nickles, 2 additional staff members, 1 post
doctoral fellow. Production of Argon-41 to measure partition
coefficients for gacs in btlood for determining the clearance of
Argon=41 in vivo following fast neutron activation. Supported by
NIH.

Medicine Department. (N&A) 18 samples, 1
irradiation, 2 irradiation space hours, 3é sample hours.

One statf member uzed the neutron activation analysis
cervice to determine impurity levels 1n csolutions used to kKeep
Kidneys viable while awaiting transplant. Support unknown.

Meteorology Depactment. (NAA) 28 samples, 4
irradiations, 4 irradiaticon space hours, 18.1 sampie hours,

Professor Wang, 1 graduate student used the neutron
activation analysis service for determining the mase indium
aerosol particles scavenged by snow. Supported by Environmental
Protection Agency.



Michigan State Uniwversity. (NAA) 394 samples, 4
irradiations, 12 irradiation space hours, 1,182 sample hours.

Professor Weber and | graduate student of the
Department of Animal Science used rare earth stable tracers as
markers in ruminant nutrition research inveolving rate of passage
and extent of digestion of feed constituents. Supported by the
Michigan Agricultural Experiment Station.

Nuclear Engineering Depaciment

NE 427. &2 samples, 4@ less than 1S minutes, 11
irradiations, 7.8 irradiation space hours, 42 sample hours.
Irradiation of foils in support of laboratory instruction.

NE 428. (@80 samples, S2 less than 15 minutes, &2
irradiations, S1.1 irradiation space hours, 11&8.31 sample hours.
Irradiation of foi1le for laboratory instruction.

Reactor Laboratory and Utility Training. 49 samples,
26 less than 1S minutes, 32 irradiations, 17.57 irradiation space
hours, 109.94 zample hours. Tests of neutron activation analysis
techniques and preparation of samples used in calibration of
reactor .nstrumentation.

NMuclear Medicine Depactment. 140 samples, 13 less
than 15 minutes, 74 irradiations, 43.83 irradiation space hours,
89.18 sample hours.

Professor Gatley, 1 additional staff member, 4
students,

Production of fluorine-18 to produce compounds for
positron emission tomography. Supported by National Cancer
Institute, UW Medical School, and Graduate School.

Eharmacy Depariment. (NAA) 22 samples, 13 less than
IS minutes, 14 irradiations 2.08 irradiation space hours, ¥ sample
hours.

Frofessor Albrecht and | graduate student. Use of
neutron activation analysis service to identify and quantify trace
elements i1n mineral dust samples used for immuno-toxico: ogy
studies. Supported by NEIHS predoctoral training grant.

Ehysics Depacrtment. (NAd) 8 csamples, 3
irradiations, .5 irradiation space hours, 12.5 sample hours.

FProfessor Knutson and | student. Determination of
ytterbium concentratione i1n samples of yttrium ethyl sulfate.
Analysis of samples for the presence of other contaminants and
analysis of synthesized crystals, Supported by the Department of
Energy.

Eesidual Materials Technology, loc. (NAA) 45
samples, 22 less than 15 minutes, 23 irradiations, 3.83
1 'radiation space hours, 448 sample hours.

Neutron activation analysis service used to determine
composition of fly ash samples. Supported by industrial funds.

Eeactorc Shacing Program.

Carroll College. 2 csamples leses than 15 minutes, 2
irradiations, .17 irradiation space hours. Activation for neutron
activvation analysis laboratory session.

South Dakota State University. (NAQ) 37 samples, 18
less than 15 minutes, 21 1rradiations, 18.5 irradiation space
hours, 81 cample hours.

Professor Graetzer, 2 other staff members, and 1
graduate student of the Physics Department used the neutron



activation analysie service to determine trace elements i1n fish
and plants growing 1n a sanitary landfill as possible indicators
of heavy metals picked up in the ground water. Supported by the
Office of Water Research and Reactor Sharing Program.

University of Wisconsin-Eau Claire. S samples less
than 1S minutes, 3 irradiations, .25 irradiation space hours.
Irradiations in support of neutron activation analysis session.

University of Wisconsin-Platteville. S5 samples, all
less than 1S5S minutes irradiations, S irradiations, .42 irradiation
space hours. Irradiations in support of neutron activation
analysics laboratory session.

All of these instructional and research uses were
supported by the United States Department of Energy’s Reactor
Sharing Procgram.

Safety Depactment. (NAA) 48 samples, all less than
1S minutes, 48 irradiations, 4 irradiation space hours.

Measurement of halogen content of organic waste
samples., Suppcrted by the University of Wisconsin,

Spils Department. 4408 samples, 387 less than 1S
minutes, 1% irradiations, 11.5 irradiation space hours, 144 sample
hours,

Two staff members, ! post doctoral fellow, | graduate
student.

Development of rare earth tracer techniques to measure
in-situ biogenic sediment redistribution by deposit feeding
benthic microinvertebrates., Supported by the Environmental
Protection Agency.

Tracer studies of elemental behavior in environmental
systems. Supported by federzl! Hatch Act and EPA.

U.S5. Depactment of ageicultice, Beltewille, Md.,
animal _Science lnstitute. (NAAD 183 samples, 21 less than IS
minutes, 27 irradiations, 10.25 irradiation space hours, 328
sample hours.

ODr. Glenn and one other staff member used stable
tracer techniques to quantify dietary external markers in digesta
and feces of ruminantse, Supported by the U.S. Department of
Agricul ture.

Upniversity of Macywland., (NAA) 918 samples, 9
irradiatons, 27 irradiation space hours, 2,754 sample hours.

Profezsor Erdman of the Department of Animal Science
and his graduate students used stable tracer techniques for
measuring feedstuff utilization in cattle. Suppor. unknown.

University of Minnesota. (NAA)

126 samples, 2 irradiations, 1 irradiation space hour,
43 sample hours.

Professor Donker and ! graduate student used the
neutraon activation analysis service to measure turnover rates of
liquide and solids in digestive tracte of ruminant animales and to
measure the capacities of the gastro-intestinal tract of those
animale. Research supported by the U.S. Department of
Agricul ture,

289 camples, 181 lecss than 1S minutes, 184
irradiations, 21.87 1irradiation space hours, 216 sample hours.

Professor Gorham of the Department of Ecology and
Behavioral Biology with | post doctoral and | graduate student is



using the neutron activation analysis service to analyze plants
and peat cores from bogs ranging from Minnescta to Newfoundland.
Research supported by the National Science Foundation.

University of Wisconsin Hospitals and Clinics. (NAA)
27 samples, 2 irradiations, 2 irradiation space hcours, 27 sample
hours.,

Professor Evenson used the neutron activation analysis
g:rvice to analyze w.ter zamples for neavy motal contaminancs.
Support unkKnown.

Veterinary Science Department. S samples, 2
irradiations, 9 irradiation space hours, 29 sample hours.

Activation of asbestos fibere to allow detection and
autoradiographe in animal tissue to determine the spre:d of
azpirated asbestos in animals. Support unknown.

S. CHANGES IN PERSONNEL, FACILITY, AND PROCEDURES

Changes reportable under 10 CFR S8.S5% are indicated 1in
Section E of this report.

Licensed Senior Operator, Michael C. Jensen, completed
his university degree requirements and accepted employment with a
utility company. Licenzed operator, John C., Mulvenna, left
university employment in June, 1983. This leaves a licensed
operations staff of three coperators and four Senior Operators.

The audible portion of the evacuation alarm was
replaced due to an upgrade of the building fire alarm system that
resuited in a fire alarm signal similar to the evacuation alarm
audible =ignal. The new audible alarm is a distinctive "Slow
Whoop". The maodification alsc provides a capability of paging and
announcements over the alarm system should 1t be desirable.

6. RESULTS OF SURVEILLANCE TESTS

Surveirllance teste and inspections during the year
revealed no safety-related defects,

B. OFPERATING STATISTICS AND FUEL EXPOSURE
Critical
Operating Peciod Stactups Hours Ml Hours Pulses
FY 82-83 198 718.5 486,39 38
Total Present Core 883 3124.18 2371.38 ig1
Total TRIGA Cores 2938 1€388,98 7511.16 1542
c. EMERGENCY SHUTDOWNS AND INADVERTENT SCRAMS

There were no shutdowns initiated for emergency
reasons during the year. The building evacuation alarm was
espuriously activated on 9727782 when building electrical power was
lost and subsequently restored. There were 2 inadvertent scrams
distributed as indicated below:






E. CHANGES IN THE FACILITY OR PROCEDURES REFORTABLE
UNDER 186 CFR 50.5%

The pneumatic tube "receive only" station referenced
in SAR Figure 22, page 2-4@ and in the first two sentences of
section 2.9.4 was removed on August &, 1982. The switching
terminal associated wi*h this station was a recurrent scurce of
air leaks, and it had not been used to receive samples in over
five years., It is, however, possible that a need for the facility
will occur in the future, so the removed equipment is being
retained for possible future use.

F. RADIDACTIVE WASTE DISPOSAL

¥ Solid Waste
No waste was trancferred offsite during the year.

4 Liquid kaste
There were two liquid waste discharges during the
yvear. The concentrations at discharge were below MPC levels
without considering dilution by the sewage discharge flow. Table
| details the discharges to the sewer system.

3. BPacticulate and Gaseous Activity Released to the
atmosphece
Table 2 presents information on stack discharges
during the year.



IaBLE 1

LIoUID WaSTE TO0 SaNITarY _SrWER

Annual
3_Sept 82 22 .6pcil.83 Iotal

Total Activity Discharged

(Microzuries) 126.26 227 .83 354.6%
Liquid Quantity Gallons s0a 1266 1eaa
CoS? - MPC - 4E-4

Microcuries 8.322 - 8.322
Microcuries/m) 1.42E~7 -

CoS8 - MPC - 4E-3

Microcuries 8.15 13.13 21.28
Microcuries/ml 3.46E-6 2.9E-6

Coé® - MPC - 1E-3
Microcuries 4,048 26.2 32,26
Microcuries/ml 2.7E-& S.7E-é

Z2néS - MPC - 3E-3
Microcuries 7%.0 138.2 28%9.2
Microcuries/ml 3.35E-S 2.9E-9S

MnS4 - MPC - 4E-3
Microcuries 19.8 58.3 7
Microcuries/ml 8.4E-6 1.3E-35

CrS1 - MPC - SE-2 |
Microcuries 13.732 - 13.73
Microcuries/ml 4.88E-6 -

All concentrations discharged were below MPC withcut accounting
for dilution by sewage flow.

Average concentration at point of release to sewer = 5,2E-S
microcuries/ml. <(Includes natural radicactivity)

Average dally sewage flow for dilution = 2,37E-4 gallons.

Average yearly concentration = 3.95E-7 microcuries/ml.
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PUBLICATIONS AND PRESENTATIONS ON WORK
BASED ON REACTOR USE

Biochemistoy/Chemistroy

Bleam, M.L., Anderson, D.F. and Record, M.T. Jr., "23Na NMR
Studies of Cation-DNA Interactions," Biochemistry (1983). In
press.

Three other publications submitted.

W. R, Braunlin, PhD thesis, "NMR Studies of Association of
Small Ions with DNA." (1982).

D. K. Chang, "Polyeiectrolytes: Thermodynamic and Spectro-
scopic Studies," in preparation. (1983,

Daicy Science

C. D. Lu, N. A. Jorgensen, A. L. Pope and R. J. Straub,
"Digestion and Nutrient Flow i1n the Gastrointestinal Tract of
Sheep Fed Alfalfa Protein Concentrate Prepared by Various
Methods," Joucpal of éanimal Science, Vol. S5, No. 3, pp 496 -
499. (1982).

Medical Physics

M. S. Rosenthali, P. M, DeLuca, D. W. Pearscn, and R. J.
Nickles, "Bone Blood Flow Measured by 41Ar Clearance Formed
by Fast Neutron Activation," Medical Physics, 18, <(1783).

Bbarmacy
Feter S. Thorne, FPhD thesis, due for completion in May 1984,

Spil_Science

Jordan K. Lumpert, PhD thecizs, "Measurement of Trace Caticon
Activities by Donnan Membrane Equilibrium and Atomic
Absorption Analysis", (1%82).

Philip A. Helmke, "Neutron Activation Analysis in Methods of
Soil Analysis", Part 2, "Chemical and Microbioclogical
Properties', Eds. A. L. Page, R. H. Miller, and D. R. Keeney.
agronomy _Monograph no. % (2nd Edition), pp &7-24, (19282),

Sputh _Dakota State Univecsity
James Dornbush, M.S. thecsiz in preparation.

Univwersity of Minnesota

Donker, J. D., and Munson, D. M., "A Comparison of Grass and
Legume Haye Fed to Yearling Holstein Heifers, Journal of
Daicy Science, &5, p. 154, <(1982).

U._S._Depactment of agricultuce

Hammond, A#. C., B. P. Glenn and G. B. Huntington, "Site of
3-Methylindole and Indole Absorption in Steers Following
Ruminal Administration of L-Tryptophan,.," émecican Joucpal of
Uetecinacy Reseacch, (1983,



- University ol Wisconsin

NUCLEAR REACTOR LABORATORY ADDRESS
NUCLEAR ENGINEERING DEPARTMENT 130 MECHANICAL ENGINEERING BUILDING
PHONE 262.3392, AREA CODE 608 MADISON, WISCONS!N 53706

July 27, 1983

James R. Miller, Chief

Standardization and Special Projects Branch
Division of Licensing

U.S. Nuclear Reguiatory Commission
Washington, D. C. 205¢-

Dear Sir:

Enclosed herewith i< a copy oi the Annual Report for the University of
Wisconsin Nuclea- Reactor Laboratory as required by our Technical Specifications.

Very truly yours,

Lo
AL asrandd
R. J. Cashwell

Reactor Director
RJC:mld

Enc. (Annual Report 82-83)

Copy: U. S. Nuclear Regulatory Commission
Region 111
Office of Inspection and Enforcement
Glen Ellyn, IL 60137



