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January 21, 1993

Mr. L.J, Callan

Director, DRSS, Region 1V

U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

Dear Mr. Callan:
The attached annual report of the U,S. Geological Survey TRIGA reactor
facility is submitted in accordance with license conditions. The

facility docket number is 50-274,

Sincerely,

Reactor Supervisor

Enclosure

Copy to:
Document Control Desk (2)

280023 4¢%7

301038k 833z







E. Five standard fuel elements from the Michigan State reactor were
installed in the core during the year, Four of these replaced
high=burmup elements and the fifth replaced a leaking
instrumented element in the G-ring. A total reactivity gain of
about $.50 was achieved. In December, all fuel elements were
i ard fourd to be within the tolerances specified in the
Technical Specifications,

111, Tabulation of Energy Generated
Megawatt Time Reactor Number of
Month _Hours Was Critical . Pulses
January 105,129 107 hours 36 minutes 0
February 120.832 125 hours 47 minutes 0
March 170,323 174 hours 59 minutes 0
April 131,048 134 hours 50 minutes 0
May 136.167 140 hours 10 minutes 0
June 122.278 128 hours 0 minutes 0
July 122,100 123 hours 34 minutes 0
August 121.892 129 hours 42 minutes 0
September 80,193 B8 hours 38 minutes 0
October 128.114 129 hours 46 minutes 0
November 92.658 94 hours 48 minutes 0
December 64,546 _74_hours 45 minutes 0
Totals 1395. 280 1452 hours 35 minutes 0
w. Unecheduled Shutdowns
Serial No, Date Cage
491 1/7/92 Scram due to loss of AC powar.
| 492 1/9/92 CSC watchdog scram due to computer lockup.
| 493 1/10/92 CSC watchdog scram due to camputer lockup.
494 1/30/92 CSC watchdog scram due to computer lockup.,
495 2/10/92 C5C watchdog scram due to computer lockup.
496 2/24/92 CSC watchdog scram due to computer lockup.
497 2/27/92 Manual scram due to building evacuation alarm.
| 498 3/12/92 CHC watchdog scram due to computer lockup.
| 499 3/25/)92 CSC watchdog scram due to computer lockup.
| 500 4/21/92 CSC watchdog scram due to computer lockup
| 501 4/28/92 CSC watchdog scram due to computer lockup.
' 502 4/29/92 C8C watchdog scram due to computer 1
503 5/15/92 OSC watchdog scram due to computer lockup.
| 504 5/19/92 CSC watchdoy scram due to computer lockup
’ 505 /19792 CSC watchdog scram due to computer lockup
506 6/16/92 CSC watchdog scram due to computer lockup
; 507 6/23/92 CSC watchdog scram duc to camputer lockup
| 508 6/24/92 CSC watchdog scram due to computer lockup.
509 7/1/92 CSC watchdog scram due to computer lockup
| 510 7/13/92 CSC watchdog scram due to computer lockup.
| 511 7/14/92 CSC watchdog scram due to computer lockup.
| 512 7/16/92 N. 21000 hi power scram due to noise spike.
| 513 7/22/92 CSC watchdog scram due to computer lockup
%14 7/28/92 OSC watchdog scram due to computer lockup
515 B/20/92 C8C watchdog scram due to computer lockup
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VIII. Radjation Monitoring

A. Our program to monitor and control radiation exposures included
the four major elements below during the operating year.

1. Fifteen area monitors (14 gammas, 1 neutron) located throughout
the Nuclear Science Building. To provide a background signal, a small check
source is attached to the scintillation detector. High alarm set points range
from 2 mR/hr to 50 mR/hr. High level alarms have been infregquent and due to
instrument malfunctions.

2. One Continuous Air Monitor (CAM) sgylimthcairinmxuctot
bay. An eguilibrium concentration of 3.0 x 107" uCi/ml present for two
mirnutes will result in an increase of 400 cpm above background. There are two
alarm set points. A low-level alarm is set at 3,000 cpm, and the high level
alarm is set at 10,000 cpm.

Reactor bay air is sampled during all reactor operations. The fixed
particulate &.r filter is changed each day of reactor operation and counted on p
a Gamma Products G4020 Low Level counting system. The charcoal filter, fitted
behind the air filter, is changed and counted weekly. 1In all instances, final
sample calculations show less than MPC (10 CFR Part 20, Appendix B, Table 11)
concentrations for all isotopes in question in the reactor bay.

3. Contamination wipe surveys and radiation surveys with portable
survey instruments are performed at least once a month. All portable
instruments are calibrated with a 3-Curie Cs-137 source traceable to NBS and
wipes are counted on a Gamma Products G4020 Low level counting system.

Five areas of contamination were noted duri,ng routine wipe surveys.
Beta activity ranging from 86 pCi to 868 pCi/100 em® was noted on a table
top. Contamination was removed with socap and water. The roof hatch over the
reactor bay continues to be roped off and posted as a radiation area
(averaging 2.5 mR/hr) during routine 1 MW operations.

4. Personnel, X and gamma, beta and neutron film badges are assigned
to all permanent occupants of the Nuclear Science Building. Caso, :Dy
dosimeters have been used at fowr outdoor environmental stations. Reactor
facility visitors are issued L-49 self-reading dosimeters. Reactor staff
personnel are issued albedo neutron badges.

Personnel monitoring results are categorized below:
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Reactor Experimenters
Whole Body Cumulative Dose for Calendar Year
Highest 0,000 0.000 0,000
Hands Cumulative Dose for Calendar Year
Highest 0,000 0.250 0.000

Reactor Visitors and Occasional Bgerimenters
No individual reading was greater than 6 mrem.

Environmental Stations

Rem
Bxhaust Stack 0.2790
west 0.0116
Southwest 0.0000
Southeast 0.0000

Note: The "WEST" badge is estimated for a one change period. A correction
from our badge supplier will be forthcoming.

IX, Environmental Monitoring

Pursuant to reactor procedures, soil and water samples are collected every
second year. Environmentali soil and water samples were collected in 1992,
Results are attached

There have been no uncontrolled radicactivity releases from the reactor to the

present date. Thus, the data on file from past years to the present are
considered to be background information.
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Radionuclide Concentrations
in
USGS Soil Samples




Sample 081
Nuclide C Cowe. (pCUD* 1 960
Ce-104 ¢.02 002K
(5137 013 0.032
Th232 12 011
Coal L0032 0,628
Ra-226 0.x7 0.060
Fe A9 LH.019 0.056
Mn-54 L.0034 0.028
2198 7 0018 0.063

mg K40g 188 0.64
U2 74 0.49

Sample OS2

Nuclide Cone. (pCug)* % | V6o
Cs-134 0.00071 0.080
o Cs-137 0,038 0.082
Th232 18 027
Co6l) 0.024 0.082
Ra-226 1.1 0.15%
Fe-59 0.096 0.14
Mn-S4 011 0.081
Zr 98 .18 0.17
mg K407 24 1.5
U.23K 34 14

Sample O8-3
Cone. (pCi/g)*
0.0013
028
11
00046
0.70
0.0062
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Sample 084

Nuchide Cone. (pCug)* 21 960
Oy 134 0015 0.019
l Cv 137 01 0022
Th-23 098 0.074
Cio-td) 028 S 0018
Ra-226 (.66 | 0.03%
Fe 59 0.0028 0.086
Mn-54 0013 0.019
7198 00086 0.041
[ myg K-40/g 18 042
‘ U-238 59 0.33
- Sample O8.8
l Nuchide Cone, (pCug)* % | 960
(s 1M 0.00067 0.031
t Cs-137 0.17 .03
Th-232 22 011
l Co-60 00095 000
Ka-226 11 0.058
I Fe 89 0.020 0.16
Mn-54 0.0028 0.032
7198 D.0087 0.066
mg K-40/g 13 0.60
U238 49 057
Sample O8-6
Nuclide Cone. (pCug)* 11960
Cs-1M D4 0.071
Cs-137 0.026 0.080
Th-232 1.8 0.026
Co-60 0.024 0,078
Ra-226 1.0 0.14
Fe-59 0073 0.14
Mn-54 0,089 0.07
2195 £0.092 0.16
mg K-40/g 38 18
U238 AR 14




Sample O8.7

Cone. (pCiig)*

0.023

s 137 0.54 0.083

ThA2 20 0.26

Co-6l) 0.028 0.083

L Ra-226 12 0.13

[ Fe 59 .02 011
Mn 54 L.0087 0.088

} 2198 0.20 022

mg K40/ 1¥ 12

U238 9K 12

Sample OS-8

Nuchide Cone. (pCug)* 21960

Cs-134 0.0060 0016

Ce137 0,080 0017

Th-232 1.0 0.062

Co60 H.014 0.014

KRa-226 0.066 0,031

V59 0.0091 0.056

Mu-54 L.0053 0.014

FARA 0011 0.083

mg K40/ 16 0.35

U-238 o0 028

Sample OS-9

Cone. (pCug)*

0.028

0.0028

2l

0.026

0.70

0.080

(0.0040

37

41




Sample OS-10

Nuclide Cone, (pCig)* 21 96

Cs-184 0028 0.029

Cs137 0.51 0.036

Th-232 19 0.30

Co60 0.0%4 0.0M

Ha-226 13 0,088

. Ve 56 .47 0.053
Mn-54 00084 0,029

Z198 A.031 0.062

{ mg K-407g 37 0.58
U-238 57 0.54

Sample OS-11

Nuchide Cone. (pCug)* % | 96

Cs-1M 0.0017 0.019

l (s-137 0.090 0021
l ~ ThaR2 1.1 0.073
Co-60 0.015 0.017

iRa-226 0.88 0.040

Fe-59 0014 0.099

Mn-54 0.0070 0016

71958 0.028 0.087

ng K-407g 15 0.40

U238 6.0 0.M

Sample O8-12

Nuclide Cone. (pCrg)* 4 1.960

Cs-134 0,007 0.013

Cs137 0.069 0.013

Th-232 13 0.081

Co-60 £.0030 0012

Ra-226 0.67 0024

Fe-59 0012 0.024

r Mu-54 L0048 0.011
2198 0.025 0.044

g K-407g 21 0.30

U-238 59 023



Sample OS-13

Nuchde Cone. (pCug)* # | Ve
e 1% 0,034 0.082
(s1%7 N2 0.086
Than 21 0.18
Co-60 0019 0G4S
Ku-226 0.7 0.082
& Fe Y L0109 (.88
I M54 D011 0.044
VAR A 0.13 0.23
mg K-40/g L 1.0
U-234 4.7 092
Sample ON-|
Nuchide Cone. (pCug)* 1 1 96
1M 0,025 0029
(%137 027 0.038
Th 232 1.6 0.11
! Cobl) 0.011 0.032
} Ra-226 0.097 0,056
Fe 59 0047 0.082
| M54 00078 0.029
: 7495 £.089 0.063
| mg K-40/g 3 0.60
U238 4.0 0.58
Sample ON-2
Nuclide Cone. (pCilg)* #1960
Cs-134 0.020 0.021
(5137 0079 0.024
Th-232 1.1 0,081
Co-60) 0081 0.019
Ra-226 0.78 0.043
Fe-59 0,031 0.061
Mu-54 (L0040 0.020
Z1 98 6.031 0.060
mg K40/ 18 11
U238 64 0.36
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* Sample ON6
Nuclide Cone. (pCig)* * 1 96
Cs-134 0,020 0.054
Caenl7 0.30 0.065
Th232 11 0.21
Cotl) 0.044 0.047
Ra 226 0.69 0.10
Fe-59 0.11 0.2%
Mn -S4 0iM1 (L(}S.‘-
7195 441 0.11
g K408 1K 12
U-238 72 (.89
Sample ON-7
Nuclide Cone. (pCvg)* %1960
Cs-134 0.0080 0.031
Cs 137 0.10 0.033
Thl32 1.7 0n
Co-60 0.022 0.034
Ra-226 0.87 0.088
Fe-59 .04 0.056
Mn-54 D.0088 0.027
2195 0037 0.064
mg K-40/g 43 0.65
U-238 42 0.54
Sample ON-8
Nuclide Cone. (pCig)* 1960
f Cs-134 0,010 0.069
(5137 0.26 0.086
Th232 1.5 0.26
Co60 0.041 0,081
Ra-226 1.0 0.14
Fe-59 £0.077 0.14
Mn-54 0.020 0.066
Zr95 0.20 0.30
mg K-40/g M 18
U.238 i3 14




Sample ON-10

Nuclide Cone. (pCug)* %1 Y6
Cy 1 0.0% 0074
(s 137 042 0.088
2% 2.1 026
Cotl) 012 0.078
Ra-226 11 013
Fe-8% 045 0.36
Mun 54 018 0.064
2098 0.031 0.1%
mg K40y 7 14
U2 54 13

Samypde ON-11

Cone. (pCig)*

0.01%

0.51

20

4.013

11

0.013

0018

0.082
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Sample ON-12
Nuchide Cone. (pCilg)* £ 1.9
Cs-1M 0.023 0.039
Cs-137 0.56 0.083
1h-232 1.1 0.18
Co0) 0.011 0036
Ra-226 0.78 007
Fe 59 0.031 0.20
Mu-54 0.024 0.041
Zi 95 0021 017
mg N A0y I 0 85
L. 238 - &7 (.66
Sample ON-13
l Nuchde Cone. (pCg)* £ | 960
510 013 0.040
Cs-137 12 0.076
Th-232 12 0.17
Co60 0.026 0.037
Ra-226 0.78 0.0%7
e 59 0.019 0,082
Mu-54 0.0079 0.039
7498 0.0020 0.19
mg K-40/g 17 0.93
U.238 K1

Sample ON-14

0.74

Cone. (pCig)*

0.0050

1O

0.016

0.83

0.19

00098

0.0078




