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9. You also suggested during our 11/14/90 conversation that methods
such as worker rotation or thicker gloves be employed to further
reduce worker extremity exposures.

worker rotation is not in agreement with the ALARA principle.
Studies at Battelle have indicated that worker rotation to
reduce the dose to an individual can actually increase the
collective dose.

Qur experience with worker rotation is that it unduly creates
significant administrative and work scheduling problems. For
example, with a limited workforce, certain key skills, trairing
and qualifications are not widely available on every shift and
these skills would have to be developed or obtained using
overtime. Worker rotation also has the inherent potential for
productivity impacts, quality assurance problems, an? possible
personnel safety concerns associated with unfamiliar tasks,
technigques, or equipment.

Our experience with thicker gloves or requiring a second glove
is that it creates problems of worker zcceptability. Because of
the manipulations that must be performed at certain
workstations, additional glove thicknesses interfere with worker
manipulations. Productivity, throughput and worker morale
suffer as a result.

We are currently evaluating other methods of dose reduction
techniques., These include remote handling devices, speciul
"pusher"” - tools and work station hand rests at certain
locations. These will be evaluated along with continued
extremity monitoring in preparation for the new regquirements »f
10CFR20.

It is important to keep in focus that the situation being discussed
relates to a decision criteria at 25% of a regulatory limit and
questions related to "as low as reasonably achievable". It is our
contention that the reported dose measured at the first joint on the
finger properly represents the dose to the worker extremity for the
purpose of evaluating whether routine monitoring is required (i.e.,
potential to exceed 25% of the quarterly limit). We recognize that
with exposures very close to the quarterly limit, more precision,
accuracy, rigor and conservatismg will most likely be in the best
interest of the workers.

If the NRC decides to require the use of an applied computation for
the fingertips, the NRC must also allow for the computation of the

appropriate factors for skin thickness at the fingertips (Item 1),

the contact surface of items being handled (Item 2), and averaging

over 10 cm?* (Item 5).
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If you should have any questions or need further information, please

call me at (919) 675-5950.

¢c: Region II Regional Administrator

PW
ATTACHMENTS

Very truly yours,

GENERAL ELECTRIC
jzpﬂ)/itd 1
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GE EXTREMITY MONITORING DATA

(AT FIRST JOINT)

NUMBER OF WORKERS

0-5% 5-10%  10-18%  15-20%  20-26%
% OF NRC QUARTERLY LIMIT-PROJECTED
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ATTACHMENT 2
EXTREMITY COMPARISCINS:
STUDY OF SELECTED WORKERS USING TWO FINGER RINGS
Fram 8/27 - 9/9/90
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Monitoring Problems ~ Cracked Chip

TIP V8. FINGER JOINT BADGE
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Novenber 19, 1980

Mr. Scott Murray
General Electric Company
Mail Code J-26

P.O. bBox 780

Wilmington, NC 28402

Dear Scott:

Below is a discussion on the uranium beta corrections for
Landauer ring badges. As indicated in ecarlier discusaions, the
ring badge contains a single TLD crystal. We normally interpret
the reading as if the crystal was uniformly irradiated with
photons. Beta particlne may cause non uniform irradiation of the
chip due to absorption within the crystal. When this occurs a
correction factor must be applied. The value of the factor
depends on the beta energies,

The correction factor for natural uranium, depleted uranium or
slightly enriched as used in commercial IWR fuel elements is 1.89
for the new ring badge (laser engraved styrene cap) and 2.2 for
the old ring badge (paper label applied to a polyethylene cap).
This factor was determined by exposing rings in contact with a
metal slab of uranium, Tests with natural and depleted uranium
have shown no affect with respect to the different concentrations
of uranium~235.

For contact exposure, the dose is due to a complicated spectra of
high and low beta and photon energies. The primary beta sources
are thorium-234 and protactinium=234m and 234 which result from
uranium-238 decays, and thorium=231 from uranium 235 decays. The
primary beta of concern is from protactinium-234m having a mean
energy of 0.845 MeV ard a yield of 0,98 per disintegration. The
betas emitted from the two thorium radionuclides have very low
mean energles (lese than 0,085 MeV) and very low yields with the
exception of a 0,05 MeV beta with a 0.73 yield. Such 19v enerqgy
betas are unable to penetrate to a skin depth of 7mg/cem‘. Of
course, protective gloves would further reuuce skin exposure to
the point where the therium betas can be neglected, NO
correction is needed for the x rays emitted since these are able
to evenly irradiate the chip.
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We do not have test data for high enrichments of uranium-235, but
I would expect the extremity doses to be primarily due to
photcns. @ correction factor would be emall.

To summarize, the content of uranium-235 in depleted and low
enriched uranium-238 materials contributes negligibly to the
extremity dose, particularly if protective gloves are used. At
high enrichments, the extremity dose results primarily from x
rays emitted by uranium-235 and thorium-221 and anz beta doses
are negligible., Application of the uranium correction factor
would become more consarvative as the U~235 content increases.

Please keep me informed of developnents,

Sincerely yours,

Tech/Ops Landauver, Inc,
Y g .. (4
K Gty G

R, Craig Yoder
Techneology Manager

RCY/1lw

ci:\letters\nurray.rey
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