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ANNUAL REPORT ON THE OPERATION OF THE
WASHINGTON STATE UNIVERSITY TRIGA REACTOR

Facility License R-76 for the Reporting Period of
July 1, 1991 to June 30, 1992

Barxati.e Summary of the Year's Operation
: 98 Operating Experience

The Washington State University Reactor has accumulated 67 Megawatt
houts on Core 32-A and 407 Megawatt hours on "sre 32-B for a total of
474 Megawatt hours during the reporting peric.. A total of 287
irradiations for a total of 5098 samples were performed. In
addition, 20 pulses greater than $1.00 of reactivity addition were
performed during this reporting period. The quarterly operations
sunmaries are shown in Table I, section B., on page 2.

A minor core change was performed 09/25/91 which consisted of
interchanging a fuel cluscer and a reflector element, removal of a
pneumatic transfer system (Flexo-rabbit) sample irradiation end and
its replacement with a reflector element. Core designation was from
Core 32-A to Core 32-B.

Major modification item performed included the installation of 3. 5"
diameter irradiation hole in 21" x 13.75" x 9.5" graphite loaded
aluminum box. The box was mounted externally to the south face of
the coire grid box and will be used for Silicon ingot irradiation

experiments.

- ¥ There were no changes in design, performance characteristics, or
procedures that related to reactor safety during the reporting
period.

- 3 All surveillance tests and requirements were performed and completed

within the prescribed time period. The results of all inspections
revaaled one abnormelity and is summarized below.

09/23/91 - During the reactor core change from Core 32-A to Core 32-B
a damaged reflector element was discovered. Reflec. v R-14 was not
in the reactor core at the time, but in the process of being removed
from storage to be placed in the reactor core. Damage to the
reflector consisted of swelling and cracked aluminum cladding. As a
result of the discovery of a damaged reflector element, selective
reflectors currently in the reactor core were removed and inspected.
No other abnormalities were discovered. The inspection results were
documented and presented to the Reactor Safeguards committee for
their evaluation and recommendations.
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TABLE III
Monthly Argon-41 Releases

Concentration Before Percent NPCl Quantity

Month Dilution, uCi/:e Before Dilution mCi
Jul. (1991) 4.73%10 8 1.89 236
Aug. 5, 74x10"8 2.30 287
Sep. 5. u5%10° 8 2.18 264
et 5.13x10° 8 2.08 256
Nov, 1.13x10°7 4,52 547
Dec. 5.83x10° 8 2,33 201
Jan, (1992) 6.06x10°8 2.42 303
Feb, 5.05x10" 7 0.20 24
o 9, 16x10°8 3,66 458
5,.75x10°8 2.30 278

i 6. 66x10°8 2.66 333
Jun, 6.22x10" 8 2.49 101

1 Based on 10 r¥R 20 Limit of 1.0x10°® uCi/ec (Table 2, Col. 1), and
dilutiop factor of 4.0x10"” (S.A.R. 6.&.2) for a before dilution limit of
2,5x10"° uCl/ce. (208 of limit {s 5.0x10°7 uCl/ce).

3 Radioactive Soiid Waste Disposal

No solid waste generated by the Nuclear Radiation Center reactor was
shipped off-site during the reporting peried,

Rexrsonnel and Visitor Radiation Exposures

The average quarterly exposures of Nuclear Radiation Center reactor staff
and experimenters who voutinely utilize the W.§.U. reactor are given in
Table IV on page 5. The maximum quarterly exposure of one i{ndividual, who
is a reactor staff member and who routinely prepares irradiated samples for
shipment and calibrates radiation survey meters, was 50 millirem, whole
body .

A total of 2352 non-Nuclear Radiation Center staff or routine facility user
individuals visited the Center during the reporting period, out of which
1043 enter posted Radiation Areas. As determined by digital pocket
dosimeter and an exposure recorded, the average individual exposure was
<1.0 millirem with a maximum exposure of 2 millirem,

A total of 27 group tours, consisting of 439 individuals, visited the
Center during the reporting period. As determined by digita! pocket
dosimeter and an axposure recorded, the average group exposure was <1.0
willirem with a maximum of 2.0 millirem.
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TABLE 1V
Average Quarterly Reactor and Experimenter Staff Exposure

(in millirem)

Jul-Aug-Sep Oct-Nov-Dec Jan-Feb-Mar Apr-Hay-Junl

ot e

<10 23.0 <10 €add

1 June's film badge results not available from the vendor at the time this
report was prepared,

Reactor Facllity Radiation and Contamination Levels

The rtutinc ared radiation surveys of the building in non-reactor vital
areas” had an average dose level of 0.02 mR/Hr., while routinely accessible
reactor vital areas had an average dose level of 0.14 mR/Hr. The highest
average dose level in a routinely accessible reactor vital area was 1. 95
mR/Hr., which occurred in Room 101A, Purification Pump Pit., The lowest
average dose in a routinely accessible reactor vital area was 0.03 mR/Hr.,
which ocrurred ‘n Room 201A, the Reactor Shop area. The average de-s in
the Reac - - Control Room was 0.04 mR/Hr. The average dose in the
radiochem. try sarple hoods was 0.33 mR/Hr. The highest average on site
dose level was 26 mR/Hr. which occurred in Room 2A, Cave Room, which is a
locked storage area where radioactive material and radioactivs sources are
stored.

Routifo building surveys for removable $ontcnin tion in non-reactor vital
areas” had an average level of 0.15x10°/ uCi/emn®, whi'. “he average level
in the reactor vital areas was &.10x10°/ uCi/c’z. Tas, ™. jest average
value in the reactor vital areas was 37.93x10°' uCi/em” wh..h was found on
the platform where experimenters stand to insert and withdraw their samples
from the reactor, The lowest average value in the reactor vital areas was
0.05x10°7 uCi/cm2 which was {n Room 2A, the Cave west floor. The average
level of rtnovab}o contamination i{n tha radiochemistry sample hoods was
3.91x10°7 uCi/em*,

1 A non-reactor vital area is an area in the building where radioactive
materials are used or stored but which is not a part of the Licensed
reactur facility.
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TABLE VI
Environmental Radiation Levels Ad)acent
to the Nuclear Radiation Center

(Exposure in uR/day)

Location Jul-Aug-Sep Oct-Nov-Uec Jan-Feb-Mar Apr-May-Jun Median
E._loading Dock 278 185 194 212 217
Rad. Storage Shed 370 315 278 365 332
, 278 204 181 200 216
Liquid Waste Tank 296 296 181 188 240
Pool Room W. Roof 287 204 181 176 212
Bullding W. Side 324 %3 208 212 256
Pool Room Exh, Vent 241 . 125 141 158
Pool Room W. Vent 456 8. 458 471 429
Pool Room E, Vent 426 1 6 Ch 328
Pool Room E. Roof 222 e 139 141 177
S. Bldg. Entxance 259 ‘6l 181 176 214

- o——

1 por sanpling stations located less that 25 meters of the Nuclear
Radlation Center.

Underlined locations indicate areas that are readlly accessible.

Technical Specifications ALARA effluent releases in 3.12(2) specify annual
radiatlion exposures at the closest off-site extended occupancy shall not,
on an annual basis, exceed the average local off-site background radiation
level by more than 208, For the reporting period, the average total
background radiation level for sampling points 400 meters or greater from
the facility was 160 uR/day, while the average total radiation level at the
closest extended occupied area 380 meters away was 16f uR/day. This yields

a ratio of 3.78, indicating no significant exposure level above natural

background.
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