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O - view:

Teaching: Teaching usage of the reactor during the year included:

62 NEEP students in laboratory courses

S5 students in lecture courses which included demonstrations in the reactor
laboratory.

Numerous instructors and students from area school systems were given
demonstrations in reactor operations and use.

Students and staff from Colorado College, Colorado School of Mines,
Edgewood College, Madison Area Technical College, Lakeshore
Technical Institute, University of Colorado, University of Minnesotu-
Duluth, and University of Wisconsin. Eau Claire, used the facilities
for formal instruction or research

Research: Neutrons from the reactor were used primarily for two activities:
Neuiro 0 activation analysis and neutron radiography.
S0 hours of use were devoted to further development of a neutron
radiography experiment capable of real-time imaging of operating systems
at high framing rates

683 samples were irradiated for research programs in other departments of
the UUW-Madison (Chemistry, Civil and Environmental Engineering,
Material Science and Engincering, Ophthalmology, Pharmacy, and Soil
Science).

129 samples were irradiated for other educational institution research
programs (Colorado College, Colorado School of Mines, University of
Colorado, University of Minnesota, und UW-Eau Claire).

Industrial Use: NAA services were provided to Consolidated Paper Company
(measurement of thickness of paper coatings) and RMT, In¢ (identification of
waste material in the environment),
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During Fngineering Exposition, a student-run open-house held in the
spring of odd-numbered years, the laboratory was again made available for public
tovirs. Approximately 12, 000 visitors toured the facility,

r REACTOR SHARING PROGRAM

User institutions participated in the program as detailed below.

Participating Principal Number of Faculty/Students
Institution lnvestigator lnvolved
Academic/Industrial D Woolston 1/28

Teacher Internship Program
Reactor tour and nuclear power discussion for high school teachers,

Albany High School W. Martin 2/45
Reactor tour and nuclear power discussion for high school science students,

Badger High School
Lake Geneva, WI M. Lewendowski 1/37
Reactor tour and nuclear power discussion,

Colorado College E. Henrickson 1/3
NAA of geological samples for student thesis projects.

Colorado School

of Mines F. Cecil 1/2
NAA of Ti/Al alloys in study of emission of charged particles from thin
foils,

Univ. of Colorado N. Auerbach 1/1
NAA of road materials for study of road dust on soil and vegetation in the
Arctic,

Edgewood College

Madison, WI P. Weldy 1/7

NAA demonstration/lecture for Advanced Chemistry Class,

Elkhorn State Collegs B. Wad 1/9
Reactor Laboratory tour and nuclear power discussion
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Lakeshore Technical
Institute P. Gossen 1/4

Reactor operaticn demonstration showing suberitical, eritical, supereritical,
and prompt supercritical modes for students in @ health physics technician

training program.
Madison Plan J. Thompson 1/14

Reactor tour and nuclear power discussion as part of an enrichment
program for minority students from inner city schools,

Madison Area Technical

College N. Powell 1/16
Reactor operation demonstration as above, for steamfitter apprentice
program,

Middleton High School J. Jensen 1/28
Nuclear Power Plant operations presen:ations.

University of

Minnesota-Duluth R. Rapp 2/4

Continuation of project using NAA of artifacts to determine
provenance. Serpentine samples were analyzed.

Pittsville (W1) High School
S. Schultz 1/8
Reactor tour and nuclear power discussion,

Reedsville High School
M. Brooks 1/72
Presentation on how nuclear power plants operate and comparison of
electrical power production methods.

Williamsville (IL)

High School M. Stier 1/70
Presentation on radiation sources and concerns, and the U. S. Energy
future,

University of Wisconsin-Eau Cl..ire
Eau Claire, WI M. Bishop 172

NAA of sediment samples in attempt to correlate satellite surveillance data

with actual sample content,

PaGe 5 or 15
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3 SAMPLE IRRADIATIONS AND NEUTRON ACTIVATION ANALYSIS
SERVICES

There were 1,077 individual samples irradiated during the year. Of these
samples, 697 were irradiated for 1S minutes or less. Samples accuinulated 256 8
irradiation space hours and 782 sample hours. Many samples were irradiated and
then counted at the Reactor Laboratory as part of our neutron activation analysis
service. In the listing below the notation (NAA) indicates that the samples were
processed by our neutron activation analysis service, while RSP listed as source of
support indicates work done under the DOE Reactor Sharing Program,

“hemistry Department, UW-Madison (NAA)
B samples, 4 sample hours, 0.8 irradiation space hours. Professor Thomas Record,
one additional staff member, and two graduate students used the NAA service to
measure sodium concentrations in DNA solutions in order to quantify ion/DNA
reactions, Supported by NIH and NSF.

Civil and Environmental Engineering Department,

UW.-Madison (NAA)
77 samples, 41 less than 15 minutes, 82.25 sample hours, 12.25 irradia..on space
hours. Professor R. Hamm, one add tional staff member, and 1 graduate student
used NAA to measure metal content of garbage in a reclamation project using
material that would otherwise go into sanitary landfills. Supported by industrial
grant,

Colorado College (NAA)
32 samples, 64 sample hours, 2 irradiation space hour. Professor Henrickson and 6
students used the NAA service for investigation of trace element concentrations in
rocks and rock systems. Supported by DOE Reactor Sharing Program.

Colorado School of Mines (NAA)
8 samples, 4 less than 15 minutes, 9 sample hours, 3 irradiation space hours.
Professor F. E. Cecil and 2 students used the NAA service to determine variations
in materials used in an experitnent concerning procduction of energetic charged
particles from thin dueterated ‘itanium foils. Supported by EPRI, DOE, and DOE
Reactor Sharing Program.

Colorado, University of (NAA)
18 samples, 9 less than 15 minutes, 20.25 sample hours, 4.25 irradiation space
hours. Staff member N. Auerbach of the Institute of Arctic and Alpine Research,
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used the NAA service to determine elemental constituency of road materials at two
research sites. Part of a study of the effects of road dust settling on soil and
vegetation :n the Arctic. Supported by University of Colorado and DOE Reactor
Sharing Program

Consolidated Paper Company (NAA)
13 samples, all iess than 15 minutes, 3.25 sample hours, 3.25 irradiation space
hours., The NAA service was used to measure the coating thickness on paper
samples, for cross-caiibration of in-plant measurements. Supported by industrial
funds.

Edgewood College, Madison, Wi (NAA)
1 less than 15 minute sample, 0.25 sample hours, 0.25 irradiation space hours.
Professor Olson and seven students participated in a laboratory session on neutron
activation analysis. Supported by DOE Reactor Sharing Program.

Material Science and Engineering Department, UW-Madison (NAA)
109 samples, all less than 15 minutes, 27.25 sampie hours, 27.25 irradiation space
hours. Professor John H. Ferepezko, three additional staff members and § students
are using the NAA service for analysis of Nb-Ti-Al alloys. The analyses are then
used to accurately determine the phase diagram of the alloy system. Supported by
DARPA through the Office of Naval Research.

Nuclear Engineering and Engineering Physics, UW-Madison
NEEP 427 Laboratory
102 samples, 76 less than 15 minutes, 85 sample hour:, 27.25 irradiation space
hours, Irradiat »ns in support of teaching laboratory.

NEEP 428 Laboratory
115 samples, 46 less than 15 minutes, 142.25 sample hours, 77 irradiation space
hours. [Irradiations in support of teaching laboratory.

NEEP €02/699, Principles and Practice of Reactor Operations
6 samples, all less than 15 minutes, 1.5 sample hours, 1.5 irradiation space hours,
Production of samples for instruction and demonstration,

Reactor Laboratory
15 samples, 14 less than 15 minutes, 4 sample hours, 4 irradiation space hours,
Irradiations for flux measurements and instrument calibrations.
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OPERATING STATISTICS AND FUEL EXPOSLURIE

EMERGENCY SHUTDOWNS AND INADVERTENT SCRAMS
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RADIOACTIVE WASTE DISPOSAL
1. SOLID WASTE

No solid waste was shipped froia the facility during the yei .
2. LIQUID WASTE

There were two discharges of liquid radioactive waste to the sewer system
during the year. Concentrations discharged were below MPC without considering
dilution by the scwage discharge flow. Table 1 details the discharges to the sewer
system,

3. PARTICULATE AND GASEOUS ACTIVITY RELEASED TO THE
ATMOSPHERE

Table 2 presents information on stack discharges during the year,

SUMMAK / OF RADIATION EXPOSURE OF PERSONNEL (1 MAY 90 - 31 MAY

The period of exposure reported here exceeds one year because dosimetry
data for the previous report was not available from the vendor until long after the
end of the report period. No personnel received any significant ;adiation exposure
for the above period. The highest doses recorded were 60 mrem to the whole body
and 100 mrem to extremities.

RESULTS OF ENVIRONMENTAL SURVEYS

The environmental monitoring program at Wisconsin uses Eberline TLD arec
monitors located in areas surrounding the reactor laboratory. The following table
indicates dose rates & person would have received if continuously present in the
indicated area for the full year.
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Annual Dose Data -- Environmental Monitors

Logation
Inside Wall of Reactor Lahoratory
Insice Reactor Laboratory Stack

Highest Dose Lutside Reactor
Laboratory (Reactor Lab roof
entrance window: monitor adjacent
to stoae surface)

Highest Dose in Occupied
Nonrestricted Area (third floor
classroom) Room 314

Average Dose in all Nonrestricted
Areas (27 Monitor Points)

Lowest Dose Reportec in Non-restricted Area

PaGge 13 or 15

Average Dose Rate
mrem/week

1990-9]
9.36

2.40

339

.64

1.17
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TABLE 1 LIQUID WASTE TO SANITARY SEWER

3/5/91 S/17/91
Total Ci 127 2M0
GALLONS 1400 1100
Co-57 (MPC Used = 2E-2)
Ci 0 0
Ci/ml
Fraction of MPC 0 0
Co-58 (MPC Used = 4E-3)
Ci 072 1.02
Ci/ml 9.7E-8 24E-7
Fraction of MPC 24E-5 6.0E-5
Co-60 (MPC Used = 1F-3)
wi 261 1.85
Ci/ml SOE-7 44E.7
Fraction of MPC S1E-4 44E4
r.51 (MPC Used = SE-2)
Ci 0 12.65
Ci/ml J0E-0
Fraction of MPC 0 6.1E-5
Fe-59 (MPC Used = 2E-3)
Ci 3.32
Ci/ml 6.3E-6
Fraction of MPC 12E-3
Fe-55 (MPC Used = 2E-2)
Ci 1793
Ci/ml 34E-4
Fraction of MPC 1.78:2
Mn-54 (MPC Used = 4E-3)
Ci 1.59 251
Ci/ml 30E.7 6.0E-7
Fractior of MPC T6E-§ 1.5E4
Zn65 (MPC Used = 3F-3)
Ci 78 3338
Ci/ml 14E-6 ROE-¢
Fraction of MPC 49E-4 2.7TE3

Average concentration at point of release to sewer = 261E-5 Ci/ml
Fraction of release limit without dilution = S 2E-4,

Average daily sewage flow for dilution = 2.37E4 gallons.

Largest daily release fraction of limit, including dilution = 1L.OE-3 of MPC.
Average yearly concentraiion = 7.53E-9 i, ml

Pace 14 or 15

Total
246.72
2500

1.74
1.8E-7
4 3E-§

446
4.7E-7
47E-4

12.65
13F-6
2.7E-5

3
35E-7
L8E-4

1793
19E-5
9564

410
43E-7
1.1E-4

41.18
44E-6
20E-4
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