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July 25, 1966

Director<

Isotopes Bra, .:h

j Division of Materials Licensing
U. S. Atomic Energy Commission4

j 1717 "H" Street
; Washington 25, D. C.

.

Gentlemen:*

A report was made to you indicating the personnel that at one
time or another during the first quarter of 1966 had burdans in
excess of 0.14 uc of I-131 in their thyroid glands. This informa-
tion was not submitted in strict accordance with the provisions of
Paragraph 20.405. Therefore, this information is being resubmitted I
at this time. For ease in computational purposes, unity (1.00)
indicates a thyroid burden of 0.14 uc.

The exposures listed were not attributable to ingestion or to
adsorption on the skin and subsequent absorption into the body. It
is assumed that these exposures were due to airborne concentrations
of I-131 and thsrefore are reportable in accordance with the pro-
visions of 10 CFR 20.

The air sampling program indicated several areas in which high
air concentrations of I-131 existed. These areas were the I-131
tagging room, the diagnostic capsule matching room, the drug and
waste storage room, and the sterile room. No one single cause was
found for the high air concentrations in these areas; rather, several
corrective steps had to be taken in each area to reduce air concen-
trations to permissible levels.

When a corrective step was taken, a time lag was involved in
order to determine the effectiveness of the corrective measure.
Several false steps were taken before the actual cause or causes
were determined. These corrective measures were instituted A
six month period culminating during the third week of May. -
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Director, Isotopes Branch July 25, 1966*

Washington 25, D. C. Page 2

One of the major causes for high air concentrations in the
I-131 tagging room was a change in production procedures.

The stabilizer used in the production of I-131 diagnostic
capsules was changed in the early part of the year from cysteine to
ascorbic acid. This change was brought to the attention of the4

health physics department through interrogation of the individuals
involved with capsule production. Further investigation indicated
a correlation between increased thyroid burdens and this change in

'

production procedures. The production procedure was then altered
to resume the use of cysteine as the stabilizer of choice. This
change affected a marked decrease in air concentrations in the io-
dine tagging room.

Other changes which also resulted in reduced air concentrations
were as follows:

The open hoods were converted to quasi-glove boxes by the
addition of lucite windows to which were affixed glove box gloves.
The diagnostic capsules which previously were stored behind a con-
crete block wall in the tagging room were transferred 'o a shieldedt

base cabinet under the I-131 production hood. This base cabinet was
put under negative pressure by connecting it to the hood exhaust ;

system. A greater negative pressure differential was created be-
tween the tagging room and the main laboratory by closing the auxil-
iary air supply to the tagging room.

Reduced air concentrations of I-131 were also observed in the
diagnostic caps'ule matching room as a result of the reversion to
cysteine. The shielded base cabinet for the matching machine in
which the activity is stored was also connected to the I-131 ex-
haust system resulting in further reduced air concentrations. |

The highest airborne concentrations of I-131 were found in |

the drug and waste storage room. This room had no air inlet nor |
Ioutlet. Therefore, small amounts of volatile I-131 could give

rise to high airborne concentrations. A new blower was installed
on the roof to exhaust air from the drug and waste storage room.
A small opening through the ceiling of this room was provided for
inlet air. The diameter of the inlet opening was made smaller than

the diameter of the exhaust opening such that this room was.amdg /gpgo negative with respect to the adjacent dispensing labosa' tory dl
''This change not only resulted in reduced air concentration in the

'
drug and waste storage room but also resulted in reduced air con-
centrations in the dispensing laboratory and in the production,. g$k[
laboratory. High level radioactive waste was packaged in, g] tight. yg1
two gallon steel containers prior to transfer to the stora tubes. fg

.
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Director, Isotopes Branch July 25, 1966* Washington 25, D. C. Page 3

The lids on fiber drums used to store low level radioactive waste
were sealed with tape after filling.

Another new blower was provided on the roof to exhaust air
from the sterile room. Two glove boxes were installed in the ster-
ile room and connected to the exhaust blower. Air concentrations
in this area were greatly reduced by these measures.

The combined effect of all of the above measures resulted in
air concentrations well within permissible levels after the third
week in May throughout the entire laboratory. Increased thyroid
burdens subsequent to then have been due to- specific situations
rather than relating to any general problems.

During the week of June 27th the contents of the I-131 produc-
tion hood, consisting of contaminated equipment, shielding, and
glassware, were indiscriminately removed from the hood for decon-
tamination. Air samples assayed later that morning indicated high
airborne radioactivity concentrations of I-131 in the tagging room.
All personnel were immediately restricted from the I-131 tagging
room. A thyroid burden determination was made on all laboratory
personnel. The following individuals, all of whom had worked in
the tagging room, were found to have thyroid burdens in excess of
the permissible limit.

Chemist No. 1
Chemist No. 2
Chemist No. 3
Technician No. 2.

Future decontamination efforts shall be judiciously controlled ;by the Health Physics department. 1

The thyroid burdens listed for Chemist No. 1 and Chemist No. 2
during the week starting 7/4 were as a result of the uptake on 6/27.
Since the specific cause for the initial uptake was known, none of
these individuals were restricted from performing their normal work
functions.

During the week starting 7/4, Technician No. 4 exceeded the
permissible limit. It is fairly certain as demonstrated by air
samples that this uptake was due to the production of T and O A

,

capsules. T and O A capsule production is being transferred to a !

glove box which will be connected to the I-131 exhaust system.

Chemist No. 2 exceeded the permissible thyroid burden during
the week of 7/18. The cause for this uptake is as yet undetermined.

. _ _ _ _ _ _ _ _ _ _ - .
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Director, Isotopes Branch July 25, 1966,

i Washington 25, D. C. Page 4

We have experienced recurrent problems with Technician No. 3.
The work functions of this individual have been changed repeatedly

| in an attempt to maintain thi,s individual's thyroid burden within i

i permissible limits. None of these changes resulted in any appreci- ,

able decrease in the thyroid burden. It has only recently been i-

brought to our attention that this individual has been under a
doctor's care for an abnormal thyroid condition. We have contacted
the attending physician, and he has indicated that the thyroid bur-
dens were most likely attributable to the abnormality.

!

You will note that none of the individuals has exceeded the
permissible thyroid burden on a quarterly average basis.

Sincerely yours, |

.

NUCLEAR CONSULTANTS DIVISION
MALLINCKRODT CHEMICAL WORKS

N')
Donald W. Soldan, Manhger
Health Physics Department

DWS/lc

| Enclosures

Copy to Manager, Region III
Division of Compliance, USAEC

1

i
I

- _
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| NUCLEAR CONSULTANTS
!

DIVISION MALLINCKRODT CHEMICAL WORKS
1

Chemist No. 1
!
i Chemist No. 2

Chemist No. 3 f
i
i -

|

Technician No. 1

Technician No. 2. .

Technician No. 3

Technician No. 4

Technician No. 5

_
__}..

i
;

| Above is a list"of individuals reported on our overexposure report

| dated July 25, 1966. ,
,
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MC W - NU C - 14281 - 2/66 NUCLEAR CONSULTANTS
ls

1966 FRACTIONAL PERMISSIBLE IODINE-131 TIIYROID BURDEN * v

i2 pt- Y+-

.c . .-
Chemist _HL.2__ _ ._.

NL N,
Name Social Security No. Identificati NV'' ..'Y . ;Q9|

\
6

PERIOD O" .EX"OSURE 1/3/66-4/3/66 4/4/66-7/3/66 7/4/66-10/2/66 1 sf66-1/1/67
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

WEEK STARTING W . S .* W.S. W.S.

1/3 99 4/4 68 7/4 1.12** 10/3
1/10 68 4/11 28 7/11 .87 10/10
1/17 6G 4/18 52 7/18 1. 4 3* * * 10/17
1/24 42 4/25 67 7/25 10/24
1/31 34 5/2 89 8/l 10/31
2/7 91 5/9 71 8/8 11/7
2/14 75 5/16 8/15 11/14---

.

2/21 44 5/23 28 8/22 11/21
2/28 62 5/30 41 8/29 11/28
3/7 70 6/6 21 9/5 12/5
3/14 83 6/13 61 9/12 12/12
3/21 74 6/20 39 9/19 12/19
3/28 53 6/27 1. 43 * * 9/26 12/26

QUARTERLY AVERAGE

.66 59

* Fractional Permissible Thyroid Burden based on a permissible quarterly average thyroid burden of
0.14 microcurles of Iodine-131.

** Reportable on air concentration basis.
** Restricted from all work with I-131.

/js

1/6/6G -

-

_ _ _ _ _ - . _ . _ _ _ __ __ _ _ _ . _ _ . _ _ _ _ . _ - _ _ __ _
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ucw .nuc . ms h v66 NUCLEAR CONSULTANTS .

1966 FRACTIONAL PERMISSIBLE IODINE-131 TilYROID BURDEN * g

__ Technician No. 1 _ . _ _ . _ . . _ _ _ O --
,

Nm Social Security No. Identificatior % o

4 -/

h67PERIOD OF_EXTOS_URIJ 1/3/66-4/3/66 4/4/66-7/3/66 7/4/66-10/2/66 66-e

1st Quarter 2nd Quarter 3rd Quarter O''4MIT(ftTdter
ween nTAnTINo w.S.. w.S. w.S. ' -"'

1/3 4/4 7/4 .23 10/3
1/10 4/11 7/11 --- 10/10
1/17 4/18 7/18 .24 10/17
1/24 4/25 7/25 10/24
1/31 5/2 8/l 10/31
2/7 5/9 .GO 8/8 11/7
2/14 5/16 1. 75 * * R 8/15 11/14,

2/21 5/23 82 8/22 11/21
2/28 5/30 44 U 8/29 11/28
3/7 6/6 2G 9/5 12/5
3/14 6/13 25 9/12 12/12
3/21 6/20 .34 9/19 12/19
3/28 6/27 22 9/26 12/26

QUAD.TERLY AVERAGE
59

* Fractional Permissible Thyroid Burden based on a permissible quarterly average thyroid burden of
0.14 microcuries of Iodine-131.

** Reportable on air concentration basis.
R Restricted from work in the tagging room.
U Unrestricted.

/js
1/6/66 .
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ucw .NUC 142S t -2/66 NUCLEAR CONSULTANTS

1966 FRACTIONAL PERMISSIBLE IODINE-131 THYROID BURDEN *

Technician No. 2
Name Social Security No. Identification No.'

PERIOD OF EXPOSURE 1/3/66-4/3/66 4/4/66-7/3/66 7/4/66-10/2/66 10/3/66-l/1/67
1st Quarter 2nd Quarter 3rd Quarter 4th -Quarter

WEEK STARTIJNG W.S. W.S. W.S.

1/3 4/4 .G4 U 7/4 .96 10/3
1/10 4/11 45 7/11 .67 10/10
1/17 4/18 63 7/18 .77 10/17
1/24 13 4/25 64 7/25 10/24

,

'

1/31 .33 5/2 33 8/l 10/31
2/7 43 5/9 .62 8/8 11/7
2/14 .G4 5/16 1. 5 9 * * R e/J i, 11/14.

2/21 1. 26 * * 5/23 99 i '22 11/21
*

2/28 1. 57 * * 5/30 72 U 6f?9 11/283/7 2.3G * * 6/6 23 9/5 12/53/14 2. 75 * * 6/13 38 9/12 12/12 >

3/21 1.G5** R 6/20 25 9/19 12/19 i3/28 87 6/27 1.39** 9/26 12/26

QUARTERLY AVERAGE

92 68 '

* Fractional Permissible Thyroid Burden based on a permissible quarterly average thyroid burden of
0.14 microcuries of Iodine-131.

** Reportable on air concentration basis. t

R Restricted from diagnostic capsule production.
U Unrestricted.

/js

1/6/66
,

. .

_ _ _ _ _ _ - ---__--__-_-_-__----___--_------a -- - - _ -
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ecw .wc i tect .2 e6 IJUCt. MAR CUIU;UI.TAIITS

1966 FRACTIONAT, PERMISH I Hl.H LOD l.r11: -] 31 TilYRO] D BURDEN *'

.

Technician No. 3
''

~ Ntune
'

Eociitl Sei:ue i 1.y flo.'
~ "

''d eN [[i.'[i c'a t i < *n ticI.-I

PM10 0D 0"' 1:S por;to:M J/3/GG 4/3/GG 4/4/GG 7/3/66 7/4/GG 10/2/GG 10/3/6G-1/1/67
).n. t Ou e: r_t c_r, ,2nd Ouarter ,3rd QuarIer 4 t;h On.ir Le r,

}|ia:q SW1:Y I NG F . .S . p,. S_., p f; .,

3/3 '5 4/4 1.G1 c c R-4 7/4 67.00*** ]0/3.

1/J 0' 44 4/11 3 * 39 * * 7/11 38.22 10/10
]/17 43 4/18 1 04 * * 7/18 22.64 10/17
J/24 35 4/25 1. 3 3 * * 7/25 10/24
1/31 .SG 5/2 1. 4 3 * * R-5 8/l 10/31
2/7 52 5/9 1. 02 * * g/g 1jf7
2/14 .G1 5/16 3 . 31 * * 8/15 1]/14

*

2/21 .G5 5/23 9G 8/22 11/21
2/28 1.12 * * R-1 5/30 82 U 8/29 11/28
3/7 1. 91 * * 6/G 5G 9/5 12/5
3/14 2. 2G * * R-2 G/]3 . '- l 9/12 12/J2
3/21 1. G4 * * 6/20 34 9/19 12/19
3/28 1. 31 * * R-3 G/27 - -- IIonpi t.a 1 9/26 12/26

OUAWH d.Y AVERAGM

94 1.00

* Fractional Permi nnible Thyroid Durden baued on a permir. tible quart _erly average thycoid burden of
0. 3 4 toi crocur ies of Jodi nc -131.

Mlteportable on air concentration basis.
*Admininteced 1-3 31 d iagnost.ic capr:ulos by her doctor.

R-1 Restricted from tagging room.
/j ., R-2 Restricted from work with di:1 gnostic capsule matching machine. \

1/6/66 R-3 Restricted from sterile room. N
R-4 Restri,cted from T and O A capsule production. N
R-5 Restricted from all work with I-131. \"

U Unrestricted.
.

_ _ - - - . _ - . . . - - - - _ - . - _ - - - - - - , - - - - , . - - - _ _ - - _ - - - - - - - - , - , - - _ -__----__------___a--,--_-_-_----_------------__a - _ - - - , , - - - - _ - - _J- - -
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ecv..>m r.iu.:i-2 n NtJC1.1: Alt c. .f:;tt t /rnNTS

3 966 Fit ACT10N AT. l'Hilf-11GMIIII.1: )ODI N1:-131 T11YROID I:tIRDt:N*
.

Technician No. 4

.
Ninue Social Security No. IdenLil i cist ion J'

i+:iuon oi Es:lw; tim: J /3/66--4/3/66 4/4/66- 7/3/GG 7/4/66-10/2/66 30/3/66-]/1/67.

1 s t.._0 0.q r t e r, 2nd 01 tarter 3rd_Onarter ,4.IA ppi r t e r
ny]p;_ s'.w:'P i rw. lhS , 16 S._ w.s.._

1/3 2.20 * C R-1 4/4 30 (J 7/4 1.32** 10/3 i.
J/10 1.17 ' 4/11 1.0b a 2 7/11 1.12*** 10/10
1/17 1. 4 9 * * 4/18 . Tl 7/18 .63 10/17 '

,

3/24 1. 09 * * 4/25 1.11 * * 7/25 10/24 ;]/31 83 U 5/2 1. 21 * * R- 3 8/l 10/31 '

2/7 1. 4 0 * * 5/9 31 8/8 11/7
2/34 2. 02 * * 5/16 32 U 8/15 ]1/14

*

2/21 1. 24 * * R-2 5/23 00 8/22 1)/21 :2/20 92 S/30 51 8/29 11/28 !

3/7 27 6/6 38 9/5 12/5
3/14 .13 6/13 42 9/12 12/12
3/21 04 6/20 .G1 9/19 12/19 !

,

3/20 04 6/27 73 9/26 12/26 !

;

QU r,1WMif i .y /Wl:imcl.,

99 74
1

>

Sl'ract i onal l'ermi r ible Thycoid nord.'n baued on a in:rmi:.sibic quarterly average 1.hyroid burden of
0.14 uir,ocurlen oC Iodine-131.

> t ny, ort able on air concent ration basis.
*Re r: L r ic t.ed from all uork with I-331.

R-1 Restricted from diagnostic capsule production.
R-2 Restricted entirely from laboratory. Worked as health physics technician. i7g

1/6/66
~ * " " 99 "9 # **

U Unrestr.icted.

i

~

h
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1966 FRACT.10NAL PEIU11SSIBLE IODIN 1'-131 TIIYROID BURDEN * d1
Os?

y-

f ' '
~ -

Technician No. 5 3' G' . 0"{~['
.

Name Social Seco-ity No. Identification' ).5 - d #-'

h'\ e
pEnyo,on Ex posui'n. 1/3/66-4/3/66 4/4/66-7/3/66 7/4/66-10/2/66 % f _' /(.7.

..

1st Ouarter 2nd Quarter 3rd Quarter o N m; ort <;
WEEK STAR'i' t NG W.S* W.S. W.S.

1/3 28 4/4 55 7/4 .15 10/3
1/10 .50 4/11 47 7/11 .11 10/10
1/17 56 4/18 62 7/18 .37 10/17
1/24 54 4/25 1. 08 * * 7/25 10/24
1/31 59 5/2 1. 04 * * 8/l 10/31
2/7 38 5/9 74 8/8 11/7
2/14 75 5/16 59 8/15 11/14.

2/21 80 5/23 38 8/22 11/21
2/28 1.00 5/30 17 8/29 11/28
3/7 99 6/6 13 9/5 12/5
3/14 60 6/13 .11 9/12 12/12
3/21 3a 6/20 .20 9/19 12/19
3/28 41 6/27 25 9/26 12/26

QUARTERT.Y_ AVI:R AGM

60 49

* Fractional Permissible Thyroid Burden based on a permissible quarterly average thyroid burden of
0.14 saicri curies of lodine-131.

** Reportable on air concentration basis.

/js
1/6/66 -
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