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7. The reactivity worth for each experiment was measured or
estimated as appropriate before performance of the
experiment. The most reactive fixed experiment is the
Thermal Column coupler with a value of $1.35.

The annual facility evacuation drill and staff emergency
response was conducted on 4/9/90.

oo

g. A review of the NSC security plan and emergency plan was
conducted by the NSC staff prior to the Reactor Safety
Board review conducted on 2/19/90,

10. A review of the NSC ALARA program was conducted by the NSC
staff prior to the Reactor Safety Board review conducted

i o
on 2719790,

other required maintenance as set torth in the Technical
cations was performed annually, semi-annually, or weekly as

d. This was in addition to completion of a pre-startup checke
done daily prior to reactor operation, and other daily checks.

Unscheduled Reactor Shutdowns

total of thirteen unscheduled shutdowns occurred ¢uring 1990,
unscheduled shutdowns were caused by the following!

5]

ix shutdowne caused by a complete power failure to the facility.

One shutdown when Shim Safety #4 inadvertantly dropped when
approaching 1 MW power. No reactor scram signals were received.

One shutdown initiated due to Shim Safety #4 dropping when magnet
current drifted low.

One shutdown due to a sample upon removal being passed near the
Safety Channel #1 detector. The high gamma level of the sample
produced a high reading on the Safety Channel #1 detector. The
sample removal was performed following a reduction in reactor
power of U0% as required.

One shutdown due to a short to ground in the Beam Port #i cave
door interlock circuitry. This occured during installation of
the Beam Port Cave top shield door circuitry and with the reactor
outside the beam port/thermal column rail stop.

One manual shutdown was initiated by action of the SRO when an
object was accidently dropped into the pool near the reactor
frame and having the potential to settle on top of the reactor

core., The object did not strike the core and came to rest on
the bottom of the pool.
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Effluent Release Summary
Introduction

Summaries of the radiocactive effluents releases from the
Nuclear Science Center for 1990 are included in this Appendix.
These data are presented in tabular form and includes
atmospheric, liquid and solid waste releases,

Particulate Releases

Radioactive particulate are monitored at the base of the
central exhaust stack and are surmmarized on a monthly basis. The
annual average release rate was 8.46 E~11 uCi/cc. Total activity
release for 1950 was 6.26 E~3 Ci.

Gaseous Releacses

Argon=-41 1s the major gaseous effluent produced and released
at the Nuclear Science Center. This effluent is measured by
counting the Argon-41 photopeak in the gaseous discharges of the
central exhaust stack. Total Argon release during 1990 was 7.11
Curies. This figure yields an annual release rate of 9,62 E-8
uCi/cc as measured in the central exhaust stack with no dilution
factors applied. These data are summarized in Table 2.

solid Radi . .

Approximately 104.2 kg of uncompacted dry solid waste
material was packaged in plastic bags for disposal during 1990.
These materials were transferred to the Texas A&M University
Office of Radiological Safety, Texas License No. 6-448 for
disposal. These plastic bags contained laboratory glassware,
irradiation containers, decontamination materials, and expendible
protective clothing (shoe covers, gloves). The total
radioactivity in all these bags summed was 4.7 E~2 Ci. This data
ie shown in Table 3.

The Radiation Protection Staff also transferred several
barrels of waste resine to the Texas A&M University Office of
Radiological Safety. The total activity in these barrel:z of
waste resins was 1.33 E-2 Ci. This data is shown in Table 3A.







TABLE 1
Particulate Effluent Releases
Annual Summary

1990

Month Exhaust Average
Radiocactivity

Volume Concentration Releases

(ce) (uCi/ec) (Ci)

January 6.31 E12 3.7 E=11 2:33 E=4§
February $.70 El12 < 6.6 E~12 3:.76 E=9
March 6.31 El2 < 6,6 E-12 4.16 E=5
Aprail 6.12 El12 9.2 E~10 $:.63 E=3
May 6.31 El12 1.4 E~11 8.96 E-5
June 6.12 El2 7.6 E=12 4.65 E~5
July 6.31 El12 4.6 E~12 .90 E=5
August 6.31 E12 1.3 E-11 7.88 E=5
September 6.12 E12 £ 6.6 E~12 4.0) E~5
October .31 El12 5.1 E=18 3.21 E-8
November 6.12 E12 £ 1.6 E~15 1.00 E-8B
December 6.31 El2 < 1.6 E=15 1.03 E-8

Total Volume : 7.43 E13 (cc)
Annual Average Release Concentration* : 8.46 E-11 uCi/cc

Total Activity Released : 6.26 E-~3 Ci

* as measured in the central exhaust stack




TABLE 2
Gaseous Effluent Releases
Argon=41
Annual Summary
1990
Month Exhaust Average Average Total
volume Concentration Concentration Activity
(ec) (uCi/cc)* (uCi/cc)+ (Ci)*

JANUARY 6.31 E12 $.14 E=9 2.52 E-11 3.18 E=2
FEBRUARY 5.70 El12 8.23 E-8 4.11 E-10 4.69 E~1
MARCH 6.31 El12 1.17 E=7 5.85 E~10 7.38 E-1
APRIL 6.12 E12 3.36 E~8 1.68 E~10 2.05 E-1
MAY 6.31 El2 8.7 E~08 4.35 E-~10 5.49 E~1
JUNE 6.12 E12 1.68 E=7 8.4 E~10 1.03 E=}
JULY 6.31 E12 1.2 E=7 6.0 E~10 7.5 Eel
AUGUST 6.31 E12 1.85 E-08 9.25 E-11 1.16 E~]
SEPTEMBER 6.12 El2 £ 2.02 E=7 1.01 E=9 1«23 E=l
OCTOBER 6.31 El12 1.38 E-7 6.9 E~10 8.7 E~1
NOVEMBER 6,12 El12 1.29 E=? 6.45 E~10 7.7 E-1
DECEMBER 6.31 El2 5.54 E-8B 2.77 E=10 3.49 E-1

Total Volume ! 7.44 E+13 cC
Annual Average Release Concentration* : < 9.62 E-8 uCi/cc

Total Argon-41 Activity Released : 7.11 Ci

* As measure in the central exhaust stack
+ As determined using the dilution factor from pgs 117-119 of the
SAR
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TABLE 3A
So0lid Waste Disposal Summary
Resin Waste
1990

isotope

Mn-54
Co=60
Eu=152
Eu~154
Co=5"

Cd~

-
33
]
= )

Ce=13

.47 UCi (1.3C E=2 Ci)
3 1

Activity(ucCl)

20.58
121.66
86.83
112.2
78.14
260.19
€50.54
C.70
1.60
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TABLE 4
Radiocactive Ligquid Effluent Releases
Summary
1990
No of conc. MPC Activity
isotope Releases uci/eg ucil/cg curies
Co=60 21 9.5E~6 3E=5 4.2C=4
Cr=51 13 4.4E-5 2E~3 l1,.8E=-3
Cs~=137 1 1.3E*7 2E=S 9.9E=7
K=40 4 2.6E=-6 JE-4 9.1E+~5
Mn=54 30 3.2E=5 1E~-4 1:2E=3
Na=24 (3 7.5E=6 l1E~4 3J.4E-4
Nb=97 5 4.5E-6 9E-4 l1.6E~4
Sb~-124 2 9.9E=7 2E=5 5.6E~5
Sc=46 24 2.0E-4 4E-5 7:1E=3
Sr=y& P 9,0E=7 7E=-5 3:«2E=5
Zn=65 5 2.4E=-5 1E-4 l1.3E~3

Total Number of Releases : 41
Total Volume : 1.47 E+9 ml (3.51 E+5 gallons)
Total Activity : 1,28 E=2 Curies

Avg. Concentration : 2.96E-5 uCli/cc
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Radioactive Liquid Effluent Releases

TABLE S

January 1290

No of

lsotope Releases

Co=60 4

Mn=54 4

K=~40 1

Sb=-124 p)

Na=-24 1

Zn-ﬁ-S l

Total Number o©of Releases: 4

Total Volume: 2.0 E+8 ml

Total Activity: 8.732 E-4 Ci

Avg. Concentration: 3.83 E=6

conc. MPC
uci/zgeg uCi/cc
4 .5E~6 3JE-5
2.5E=6 1E-4
2.8E=7 JE=4
9,8E~7 2E=5
7.5E=7 l1E~4
6.3E~6 l1E~-4
ucCi/ec

m =N

o

Activity
curies

,68E~-4
+37E=4
+16E=5
+62E=5
+ 24E~5
.58E~4



TABLE ¢

Radiocactive Liquid Effluent Releases

February 1990

No of conc. MPC
Isotope Releases uei/ee ucizeg
'0=60 P, 7.35E=7 JE~5
Mn=54 2 l1.61lE~6 1E-4
Zn=65% 1 7.74E=7 1E-4
Total Number of Releases: 2
Total Volume: 3.23 E+7 nl
Total Activity: 4.87 E-=§ Ci
Avg. Concentration: 1.04 E-6 uCl/cc

Activity
curies



Radiocactive Liquid Effluent Releases

No of
isQtope Releases
Co=60 3
Mn=54 A
Cr=-51 )|
Total Number of Releases:

Total
Total

Avg.

Volume: 7.92 E+7 ml
Activity: 1.55 E-4

Concentration:

TABLE 7

March 1990

conc.,

Nei/eg

A9E=7
+17E=~6
«S0E=6

N a0

3

2.64 E=6 uCi/cc

MPC
MCA/CQ
3E~5

1E-4
2E=3J

.\. L

Activity
curies

S0 -
O O
"o e
™M m
'
o

!
"M U
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TABLE 10
Radioactive Liquid Effluent Releases
June 1990

No of conc., MPC Activity
Isotope Releases ucl/gec uCl/cQe curles
Co=60 3 7.40E=7 JE~5 2.78E~5
Mn=54 2 1,19E=6 1E=4 4.79E=5
K=40 1 1.14E~-6 JE=-4 5.62E~5
Zn=€5% 1 4.72E=7 l1E~4 l1.34E-5
Cr=51 e 5.77F=6 2E=3 2.46E=4
Sc=46 4 6.46E-6 4E~-5 2.38E~4
Total Number of kaleassas: 5

Total Volume: 1.84 E+8 ml
Total Activity: 6.29 E=4 Ci

Avg. Concentration: 2.63 E=6 uCi/cc



No of
isotope Releases
Co=60 1
Mn=54 2
K=40 1
Na~24 1
Cr=51 2
SCc=46 6

TABLE 11
Radiocactive Liquid Effluent Releases

July 1990
Conc. MPC Activity
wel/ec uCl/ee Quries
4.03E-7 3E=5 1.91E=S
2:75E~6 1E=4 1.12E-4
6.75E=7 JE=4 1:.02E=5
1.81lE=6 1E-4 8.56E-5
$.52E=6 RE=3 2.24E~¢
9.24E~5 A =8 2.9]1%=3
€

Total Number ¢of Releases:
Total Volume: 1.72 E+8 nl

Total Activity: 3.36 E-3

Ci

Avg. Concentration: 1.73 E-5 uCi/cc
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Radicactive Liguid Effluent Kelease!

December 1990

No of conr. MPC
Releases MEL/CC

;' } . & ‘f"' lE=§
1 ..A‘.}"l l["“o
1 e+ TAE=¢E cE=
‘ ‘ .“‘t!" ‘l!'
0f Releases: ‘
). 32 E4+7 ml
"v: ;. ‘. !' C i
‘ation: 1.07 E=5% uCi ¢



ENVIRONMENTAL SURVEY PROGRAM
lntroduction

The environmental survey samples were lollected in
accordance with the schedules of the cooperative surveillance
program between tha Texas State Department of Health and the
Texas A&M University. These samples were analyzed or gross
gamma and beta activities and isotope identificatiosn Data from
these samples reflect the continued use of retention. facilities
and sample analysis for laboratory effluente prior o their
release.

The environmental survey program includes the .n-s. tu
measurement of integrated radiation exposures at thL- sice
boundaries. These measurements are made for a periol Of
approximately 90 days using flouride c.ips in glass e capsulated
bulbs. The dosimeters are provided and processec hy 'l:xas
Department of Health, Bureau of Radiation Control, Divirion of
Environmental Programs. The state utilizes a backgro.nd monitor
located at a point 5.25 miles west-southwest of the NIC ficility.
This site for the background measurement is generally at r.ght
angles to the prevailing southeasterly winds.

Table 17 lists the average exposure rate above ambient
background for a number of locations at the site boundary. The
highest exposur. point was determined to be at Site #12 (349
mR/yr) which is on the NSC Site Boundary fence northeast of the
reactor building near the calibration range source building.

The closest offsite point of extended occupancy is ' « ated
just beyond the Site Boundary fence directly behind the 5i.e #10
monitoring location. From the data in Table 17, it ca~ pe easily
shown that those occupants received much less than twice the
average local off-site background exposure.

Summaries of the environmental .urvey program for 1990 are
presented in Tables 18-21 for total (sum) gamma or total beta
activity as reported to the NSC or as determined by the NSC when
data from the state was unavailable.



Site ¢
2

10

11

12

13

14Ar

Measured Values:

TABLE 17

Environmental Radiation Moniteoring Progran

Radiation Exposures, 1990
(including background)

Logation

300 ft. W of reactor
building, near fence
corner

250 ft WSW of reactor
building, on SW chain link
fence

200 ft NW of reactor building,
on chain link fence, near
butane tank

225 ft NE of reactor bu'‘ding,
on fence N of driveway

JOO ft NNE reactor building,
near fence corner

190 ft SE of reactor building,
on SE chain link fence

300 ft E of reactor building,
near fence corner

375 ft. NE of reactor building,
near source building

320 ft. NE of reactor building,
near waste storage shed

5.25 miles WSW of reactor
building, at FM 60 bridge over
Brazos River

Measured
Average
Exposure
Rate

{mR/162 days)
41.4

124,2

51.3

45,9

102.6

31.3

31.9

87,0+

76.8

15.3+

Project d
Annual

Exposure
2220 (NR)

83

250

103

92

<06

63

64

349

154

64

1st & 2nd guarter results from Bureau of

Radiation Control, Texas Department of Health (2/12/90 through

8/6/90)

* Background values.
+ information provided for 91 days only
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Environmenta.l

1 \ 4 r
h(x xﬂ.u.a;x.r'

TAMU dairy
TAMU dairy

N/A

TAMU dairy

TABLE 18

‘rvey

Vegetation

19900

Total

Activity

(RCl/gal)

1
N/

MDA

40 E-2
A

MDA

Frogram

tivity

< MDA
B.16 E=§
N/A

MD2



TABLE 19
Environmental Survey Program
wWater
1990
Total Activity Activity
QAL Location (nei/s/mly luci/zml)
18t Brazos Rilver < MDA < MDA
18t White Creek < MDA < MDA
2nd NSC Creek 5.87 E=4 7.73 E=?
2nd Wnite Creek < MDA < MDA
2 Brazos River 7.99 E=4 7 .99 E=¢§
Jrd White Creek < MDA < MDA
3ir Brazog River 1.737 E=7 < MDA
ird NSC Creek J.658 E«5 .87 E=D
4th White Creek $:.35 E*? < MDA
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16t
2nd
ird
ath
4th

Location

TAMU dairy
TAMU dairy
TAMU dairy
TAMU dairy
TAMU dairy

TABLE 20
Environmental
Ml1lK

1990

Total

nedisml)

1.002
1.192
7.406
MDA

survey

Jrogran

Activity

E=6
E~6
-

E-

Activity
(nCis/ml)

< MDA
1.84 E=7
< MDA
MDA
8.137 E-!
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