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Abstract

Radiation accidents which occured in the A.E.R.I. during last ten years are

described (table 1). It seemed to the authors that some of these accidents

were considered to be hazardous to man body and associated installations.

This report deals with the following four major accidents involving body

contamination incidents that our health physicists have been experienced.

1. Over-exposures (up to 130 rem) to the total body due to the mismani-

pulation in the Cobalt-60 gamma irradiation facility.

2. Floor surface contamination (up to 13 mrad/hr) and its spread out due

to the mishandling of radioiodine contained in the bottle.

3. Body surface contamination and 0.36 uCi radioactivity accumulated in

the thyroid gland of a worker due to the inhalation of gaseous Iodine-

131.

4. A void capsule due to the leakage out of the radium therapeutic source

(3mg?)

These accidents were treated by definitely prompt action to protect the

workers and associated installations from any radiation hazards and every

possible efforts were made to confine the spread of radioactive contamination

as small area as possible by means of elaborate decontamination work and

monitoring.
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Table 1. Summary of major radiation accidents in A.E.R.I. (1961-1969)

Accidental levels

; Initial Final
. Contaminated Accidental Working time intensity intensity
Dat Accidental  nyclide and for decontami (before  (after R K
ate Zone radiations area r (?c ntam decqnt.) decqnt.) emarks
(m? —npation (Hr) Maximum Maximum
(forms) (dpm/  (dpm/
100cm?®  100cm?)

1961 Electronics RaCl, Floor; 140 384 6, 000 104 Decontamination

Jan.7 Lab. (powder) Wall: 123 working was per-

Window: 29 formed by using

Ceiling: 70 wipe with liquid

May. Radiochemi- Eu-152 Floor:2 - 54 o S0ap and warm
18.  cal Lab. (Liquid) )

1962 Radiochemi- liquid waste Floor:28 324 9,117 3,620 Closed for 20

July. cal Lab, over flowed days after deco-
10. from pipe & ntamination.
Na-24
July. Radiochemi- liquid waste Floor:30 146 19, 810 900 Closed for 7 days
12.  cal Lab. over flowed after decontami-
from pipe & nation,
Na-24
Sept. Reactor Al sample tube Removal 181 37,730 860 Specimen remo--
11. top. were corroded tube:2 val tube.
FeCl,
Oct. Hood of unknown Basin:1 10 1,210 — Hood was not
10. radio chem- allowed to wuse
ical Lab. for 1 day.

Oct. Hocd of unknown Basin:0.5 3 4, 200 — Hood was not

10. radio chem- allowed to use
ical Lab. for 2 days.

Oct.  Facilities & Mixed (waste) 4 47 20, 604 406 Surface of the
12. floor of the bench was pared

waste dispos- away.

al plant.
Dec. Beam port unknown 0.5 2 629 — Inner wooden
26. %1 plug.

1963 Reactor top Sc,03 3 168 203,960 117,270 Covered with
May.1 vinyl sheet.
May. Radiochem- Unknown 11 480 4,160 1,715 Closed

21. ical Lab.
May. Radiochem- Unknown 5 288 21,704 3, 025 Passing was lim-
29. ical Lab. ited.
Jul. Radiochem- Eu-154 3 24 590 460 Cleaned up.
2. ical Lab
Jul. Radiochem- Unknown 33 24 22,290 920 Cleaned up.
22. ical Lab.
Sept. Radiochem- Unknown 17 192 9, 366 300 Passing was lim-
11 ical Lab. ited.

1964 Radiochem- Unknown 7 120 5,677 358 Passing was lim-
Mar.12 ical Lab. ited.

Jul.14 Reactor top Irradiated sample 3 6 1, 960 280 Cleaned up.

were spilled.

Sept.18 Reactor hall Irradiated sample 21 24 33,150 480 Cleaned up.

were spilled.

1965 Chemistry C-14 Floor:0.4 144 5000ver 300 Passing was lim-
Jul. Labhb. ited.
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Aug. Radiochem- Sr-90 Floor:2 72 20 0.15 Closed.
ical Lab. mrad/hr mrad/hr
Sept. Gamma irra- Co~60 r-ray 1.7 130 — Exposed to
diation room min. rem whole body. To
be examined at
the RRI.
1966 Physics Lab. Unknoun Table:0.5 — 5 — Covered with
Jul. 28. mard/hr vinyl sheet.
Jul. 29 Counting ro- C-14 Finger & 2 20 0.1
om in the re- (liquid) counter:0. 05 mrad/hr mard/hr Cleaned up.
actor building
Aug. 4 Chemistry [-133 & Hg- Floor:200 312 56, 855 208 Closed and pass-
ab. Wall: 40 ing was limited.
1967 Heat trans- Floor:1 3 2 0.06 Passing was lim-
Jun. 22 fer Lab. mrad/hr mard/hr ited
Jul. Radiochem- S-35 Floor:0.72 3 5 0. 06 Passing was lim-
27.  ical Lab. mrad/hr mrad/hr ited.
Aug. 2 Counting ro- Cr-51(liquid) Table:0. 09 2 350 0
om in the re-
actor building.
1968 Radiochem- I-131 Whole body, — Over 20 0 Thyroid ckeck at
Jan. ical Lab. Clothing mrad/hr the RRI 0. 36 uCi
29. of I-131 were ac-
cumulated.
May. Chemistry Floor:0. 43 0.5 0.2mrad/hr 0 Covered with
23. Lab. vinyl sheet.
Nov. 1 Radiochem- S-35(powder) Skin & clothing 1 3mrad/hr 0 Cleaned up.
ical Lab.
Nov. 1 Biology I-131(liquid) Floor:34 48 1, 600 38 Cover with vinyl
Lab. Sheet.
1969 Furnace U-238(solid) Floor:035 48 246 — Cleaned up.
Jan. 9 room
May. Radiochem- Au-198(liquid) Floor:40 2,400 791,722 — Cleaned up. Cov-
ical Lab. Cr-51(liquid) Table:6 (over 20 mrad/hr) ered with vinyl

sheet.
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Table 2. Contaminration levels of miscellaneous parts

1
. |
Articles Contamination level Remarks
(mrad/hr)
Hollow of the hands 0. 45 } —
Fingers 0.45 ! Between the fingers
Experimental garment 0.6 ‘ Maximum level
Floor 13.0 Maximum level at the front of the
refrigerator
Floor 0.27 ’ Side of the experimental table
Table 3.

Contamination levels with decontamination steps at the contaminated area in the laboratory
Unit: dpm/100cm?

Number of l Initial contamination After 1st After 3rd After 4th
samples level decontamination decontamination decontamination

A 4,145 573 ‘\ 123 56
B 5,274 1, 606 ! 223 0
C 3, 386 1,623 187 0
D 2,204 478 28 0
E 7,004 838 91 0
F 8,021 465 62 0
G 6, 801 674 41 17
H 4,511 747 93

1 7,054 573 43 0
J 3,710 679 43

K 10, 939 706 76 0
L 24,676 598 189 100
M 25, 489 581 82 25
N 56, 855 1,540 342 83
(o) 5,976 556 23 0
P 6,182 614 80 50
Q 5,015 556 79 66
R 5,918 432 56 0
S 6, 336 714 38 17

Table 4. Contamination levels of miscellaneous excrements of the victim

Kind of Contamination levels !
i Remarks
excrements (mrad/hr) i
Salvia 0.035 R: samples taken from right side of the nose of the
0.17(R) victim
Snivel L: samples taken from left side of the nose of the
0.05(L) i victim
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Table 5. Contamination levels of miscellancous parts
Unit: mrad/hr

wtagl;?tz;ted Right Left Part of | Around | Part of | Part of | Part of Other
T~
Articles \ sleeve sleeve breast a neck waist knees hip parts
E .
oxperimental 5.0 0.6 ‘ — | o0 — — - L1
Trousers of
working cloth - - l - - - 20.0 7.0 2.0
(nderear 0.4 0.5 9.0 1.0 - - - —
Underwear
(lower) - — — — 0.12 —_ — 0.17
Sweater 3.0 1.5 6.0 0.4 — — — -
Table 6. Leakage test datas for the therapeutic radium source capsule
No. Radiation NeEC(;)(i\l/Blts Remarks
a 9.241.35
1 . . .
Bty 27.2-+6. 21 1) Samples were taken after 2 days. in cover.mg with
the surface of the source which are wiped and
2 a 5.8+1.16 sticked by cottons and smear papers.
B+r 6.24-5.87
2) Employed by PC-3A proportional counter (windowless
« 2 3rL13 | o Emelovedby P (
3 type, NM,C,)
B+r 2.5:+5.21
Note: No detectable by mica endwindow type G-M survey meter (Model 2612, mica window; l.5mg/
cm?N,C,)
Table 7. The Analysis of Causes in the accidents
I———————; Causes on the Systematic System and Organization !
Environmental Causes ‘ e No close relation between Health Physicists and every
Staffs.
} Mechanical Causes ‘
No installation of Safety Facilities; warning system
and locking system.
I Psychological Causes !
Personal Causes |—————— Persons are loose or careless in dealing with

Radioisotopes.

\ Physical Causes }




