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May 24, 1984 I
United States Nuclear Regulatory Commission
gegion 1
631 Park Avenue
King of Prussia, PA 19406

Attention: Mr. John D, Kinneman
Nuclear Materials Section

Re: Docket No. 40-00672
License No. SMB-179

Gentlemeni

Under the provisions set forth in 10 CFR 20.405(a), Nuclear Metals,
Inc. (NMI) is hereby submittin4 thirty day written notification pursuant to
an exposure of an individual to radiation in excess of the applicable limits
as set forth in 10 CFR 20.101. Specifically, an exposure in excess of the
18.75 Rem/quarter limit to the extremities has occurred. Attached please
find a description of the occurrence, as well as the evaluation of the
actual exposure to the hand of the individual in question.

Should you or your staff have any questions, please feel free to
contact me.

Sincerely,

vtt'"'t 4tt C V
Frank J. Vi
Health and .ation Safety

IJV/swk

Attachments

CC: Director of Inspection
and Enforcement

U. S. Nuclear Regulatory
Washington, D.C. 20555

Commission

Mr. Frank R. Archibald, P.E.
Industrial Radiation Control Supervisor
The Commonwealth of Massaahusetts
Department of Labor and Industries
Division of occupational.. Hy.•e.nF'
39 Boylston Street ?.,l , .. * . - '
Boston, MAn02116 Un1 P42 (617) -Y A
* 2229 Main Street, Concord, Massachusett s 0 2 (617) 369-5410
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IATTACHMENT I

INDIVIDUAL'S PERSONAL INFORMATION

Name:
Positior
SS No.:
DOB.
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May 24, 1984

ATTACHMENT I1

EVALUATION OF EXPOSURE

Introduction

As indicatid in Attachment I, the individual that received the exposure
ik excess of regulatory limits is a Health Physics Technician. He is
aisigned to our Foundry area to perform routine surveys and often, with his
high level of motivation and interest, becomes involves in non-routine
surveys and investigations.

We have in past correspondence described in detail the operations
performed by the Melting and Casting Technicians in this area. Whole body
and extremity dosimetry is issued and read-out on a weekly frequency. The
subject individual of this report is also on the weekly dosimeter change
frequency. All individuals in the facility are subject to administrative
quarterly dose limits whizh are two-thirds that of the NRC limits. The
application (i.e., actual values) of administrative limits depends on the
dosimeter type and frequency. For instance, with the weekly frequency these
administrative dose limits are 64 mRem deep dose whole body, 385 mRem
shallow dose whole body, and 961 mRem deep and/or shallow dose extremity.

The above information is discussed because of this individual's
integral job function in the area, and the actual events leading to his
recent extremity exposure.

Discussion

During the third week (April 16, 1984 - April 22, 1984) of this quarter
the Melting and Casting Procedures were changed in the Foundry resulting in
an upward trend in extremity exposures for the Melting and Casting
Technicians. The change was that of requiring cleaning and zirconia
painting of the interior of the crucible extension. This was done in order
to improve casting chemistry. Attachment III shows the crucible extension
as it would be used in a melt cycle. As can be seen, these extensions are
not subject to contact with molten depleted uranium metal. They do,
however, pick up unsupported Th-234/Pa-234m daughter product activity, as do
other internal components of the furnace. The Foundry Melting and Casting
Technicians had, up to this point in time, minimal extremity contact with
these extensions. Additionally, we had instituted the decay of extensions,
crucibles, break off rod and pour cup by storage for a six week decay
period. This latter item was initiated to maintain exposures ALARA.

As stated, once the above procedure was implemented, an increase in the
Melting and Casting Technicians' extremity dosimetry values was observed.
Based on our weekly dosimetry tracking, several individuals were receiving
hand exposures which would have placed them above our quarterly
administrative limit before the end of the calendar quarter. This prompted
an investigation and evaluation as to the cause and possible solution to the
problem. (Note: No other individuals in the area have received exposures
anywhere near that described below nor has anyone else been restricted from
work in the area.)
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Part of the invest'lation involved a number of surveys ofithe furnace
graphite components be. t placed in 55 gallon drums for decay. Also,
surveys of used graphit. components coming back into the area for re-use
were lerformed. The radiological surveys were done by the subject
individual and were no doubt the cause of extremity exposure in excess of
regulatory limits. Surveys were performed with the individual in the
standard safety equipment: that is, an aluminized cape/apron, plastic face
shield/safety glasses, leather gloves, company issue uniform, and the
required whole body and sxtremity dosimetry. The survey results indicated
beta dose rates on the interior surfaces of the extensions that were quite
high. The results are below. Also, it is unclear at this time if the
zir%. t nainting contributed to the plating of Th-234/Pa-234m on these
inter,. urfaces.

Typical Dose Rate Range
Highest Observed Dose Rate

60 to 80 PAD/hr (primarily beta)
217 PAD/hr (primarily beta)

The individual's whole body and extremity dosimetry for the second
calendar quarter of 1984 is outlined below. All values are in mRem.

Whole Body
Deep

Whole Body
Shallow

Right Extremity
Shallow

Left Extremity
ShallowPeriod

4/02-4/08/84
4/09-4/15/84
4/16-4/22/84
4/23-4/29/84
4/30-5/06/84
5/07-5/13/84
5/14-5/16/84

TOTALS:

Minimal
Minimal
Minimal
Minimal
Minimal
Minimal

Minimal
Minimal
Minimal
Minimal

70
60

90
Minimal
Minimal

70
1940
8780

180

11,060

70
Minimal
Minimal

70
400

20,790
180

21,510Minimal 130

On Wednesday, May 9, 1984, a routine call-in from our dosimetry vendor
indicated the individual had, during the previous week, received an exposure
of 1940 mRem to his right hand while performing surveys of crucible
extensions. At that time, the Dosimetry Health Physicist spoke to the
individual and instructed him to stop the surveys. Six extensions were
surveyed from April 30, 1984 to May 6, 1984. However, by the time we
received the routine call-in, sixteen additional extensions were surveyed
during the beginning of the week of May 7, 1984. On Wednesday, May 16,
1984, a call-in was received for the May 7, 1984 - May 13, 1984 exposure
period. The individual was immediately pulled from duties in restricted
areas on May 16, 1984. The next day his currently dated TLD rings (i.e.,
May 14, 1984) were sent for processing; results were received on May 21,
1984 for the partial week. He was issued spare TLD rings for the remainder
of the week.

MI-
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In addition to the above dosimetry logistics, the Individual was
1iterviewed by the Dosimetry Health Physicist, the Manager of Health and
Radiation Safety, and the Vice President, Health/Safety. (His
self-disappointment was quite evident at t6e time.) He was asked to
estimate his extremity exposures through calculation, which has resulted in
the following shallow dose estimates for the two exposure periods in
questiont

Estimated Extremity
Period Exposure (mRem)

4/30/84 - 5/06/84 5,560
5/07/84 - 5/13/84 12,330

TOTALt 17,890

As can be seen, the estimates are well within a factor of 3 and 2 for
the two respective periods. The agreement is good, in that, some
statistical and systematic errors are to be expected with a TLD readout.

Conclusions

The individual has an appointment to be examined by our Company
Physician on Thursday, May 24, 1984. This is routine for anyone who has
been pulled from an area for radiological concerns.

The Melting and Casting Procedures have been changed back, such that
there will be no cleaning or painting of crucible extensions. Additionally,
all new extensions have been modified to allow remote/shielded (aluminum)
handling. The extremity dosimetry in the area is being critically evaluated
each week in order to maintain exposures within our administrative limits.
Meetings with much conuunication between the Melting and Casting Technicians
and the Health Physics Department Staff have increased in frequency. It is
being stressed that all those involved use uniform safety procedures so new
dose reduction measures will be reflected in the dosimetry.

The Health Physics Technician presently in the area is under
instruction to perform routine surveys (ambient, smears and air) only. Any
non-routine surveys must be cleared through a member of the Health Physics
Staff. Previously, the Staff member would review the survey results in
relation to the work to be performed by the production worker. This should
prevent re-occurrence of a similar exposure scenario.
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Lastly, we are planning to obtain a telescopic survey instrument once

•Jeidentity one suitable for our radiation fields. Inquiries are currently
birng made to various Health Physics equipment vendors as to availability.

Respectfully submitted,

David J. Allard /
Dosimetry Hlealth Physicist

Frank 3. V MCoO Manager
Health and Radiation Safety

FIVfDJA/svk

I ~

N M L, + •V""• I• i "



ýMA'C9C, XIX ~m..
?4ay 24, 1934

pAg,/IL4 91 F'" IfMA e r

I
I Fn

C4 It , O IL

ME A. T r$Z

1U, &- ;c -


