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INTRODUCTION
Shieldalloy Metallurgical Corporation (Shieldalloy) operates a manufacturing facility located

in Newfield, New Jersey. This facility manufactures or has manufactured specialty steel and
super alloy additives, primary aluminum master alloys, metal carbides, powdered metals, and
optical surfacing products. Raw materials currently used at the facility include ores which
contain oxides of columbium (niobium), vanadium, aluminum metal, titanium metal,
strontium metal, zirconium metal, and fluoride (titanium and boron) salts. During the
manufacturing process, the facility generates slag, dross, bag house dust, and waste waters,

among other waste streams.

One of the materials received, used and stored by Shieldalloy contains radioactive material
which his classified as "source material" pursuant to Title 10, Code of Federal Regulations,
Part 40. Tt is pyrochlore, a concentrated ore containing columbium (niobium). The
pyrochlore contains greater than 0.05% of natural uranium and natural thorium.

Shieldalloy currently holds a U. S. Nuclear Regulatory Commission (USNRC) License (No.
SMB-743) allowing possession, use, and storage of source material. The most recent
renewal of SMB-743 was granted in July, 1980. Prior to its expiration in July, 1985,
Shieldalloy submitted an application for renewal, thus extending SMB-743 until the USNRC
acts upon the renewal application. A revised renewal application was submitted on July 18,
1988, and again on June 2, 1992.

As part of the application review process, on January 14, 1993, the USNRC requested that
Shieldalloy provide the results of all air sampling performed during 1992, with specific
interest in isotopic air concentrations in the work place derived through the use of lapel air
samplers (Hickey, 1993). This report, which contains a summary and evaluation of 1992 air
sampling results, is intended to provide that information. It contains a description of the type
and quantity of data acquired, a listing of results obtained, and an interpretation of those
results with respect to the radiological character of the workplace and personnel exposure
potential.
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71992 AIR SAMPLING DATA

Area Sampling
Eberline Model Number RAS-1 area air samplers were positioned in various locations within

the ferrocolumbium production building (D-111). These included a location on an elevated
platform near the furnace, and a location on the ground level in the vicinity of the scale,
where feed materials are weighed prior to transfer to the furnace. In general, samples were
acquired throughout a work shift. At that time, the filters were removed from the pumps,
stored for a minimum of four days to permit radon daughter decay, and counted with an
Eberline Model SAC-4 zinc sulfide detector and scaler. Gross alpha results were then
converted into xCi/ml, based upon the counter’s efficiency for *°Th alpha particles. Table 1
is a listing of these results.

Personnel Breathing Zone Sampling

To investigate the magnitude of intakes of radioactive materials by workers, Shieldalloy
employees who work directly with radioactive materials in the ferrocolumbium production
operations were equipped with personal breathing zone (lapel) samplers for certain work
periods when ferrocolumbium production was on-going. At the end of the sampling period,
the filters were collected from the samplers and stored for a minimum of four days. They
were then counted with the zinc sulfide counter/scaler, and the results were converted to
pCi/ml based upon the counter’s detection efficiency for ?°Th. Table 2 is a listing of these

results.

INTERPRETATION OF RESULTS
Area Sampling

The results shown in Table 1 are based upon gross alpha activities, and no correction is
made for mass loading or self-attenuation. To establish the relationship between gross alpha
activity and *?Th activity, a representative number of filters were sent to a commercial
analytical laboratory for analysis by alpha spectroscopy. The results of these analyses are
shown in Table 3. The ratio of *?Th and U activity to gross alpha activity is 0.08 + 0.10
and 0.23 4 0.15, respectively.
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If the results based on gross alpha counting shown in Table 1 are corrected to reflect the
concentration of 2?Th and 2*U, it is then possible to estimate personnel exposures to thorium
and uranium in these sampling locations of building D-111 for 1992.! The following are the
assumptions that were made for this assessment:

° The data shown in Table 1 were normalized to reflect conditions
throughout a 2000-hour annual work period.

° The measured airborne radioactivity concentrations in D-111 at the time
of sampling are representative of the concentrations throughout the
entire 2000-hour annual work period.

° The measured air concentrations, based on gross alpha results, were
multiplied by 0.08 in order to obtain the airborne **Th concentrations,
and by 0.23 in order to obtain the airborne 28U concentrations.

° The regulatory dose limit for D-111 employees is 2000 DAC-hours.

° The regulatory dose limit for which internal radiation monitoring is
required for D-111 employees is 200 DAC-hours.

Figure 1 is a graphical representation of the results of this assessment. It is important to
note that no D-111 employees work routinely in the vicinity of these area monitors.
Therefore, in order to evaluate individual exposure potentials, the results shown in Figure 1
must be adjusted to include occupancy factors, or personnel breathing zone sampling can be

performed.

Personnel Breathing Zone Sampling

The personnel monitoring results shown in Table 2 are based upon gross alpha activities.
Therefore, a representative number of filters were sent to a commercial analytical laboratory
for isotopic uranium and thorium analysis. The results of these analyses are shown in Table

' For this assessment, exposures are reported in units of Derived Air Concentration-Hours, or DAC-Hours.
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4. For these filters, the ratio of #2Th and **U activity to gross alpha activity is 0.01 + 0.01
and 0.01 + 0.01, respectively.’

If the data in Table 2 are corrected to reflect the actual airborne concentrations of thorium
and uranium during sampler use, it is possible to estimate the maximum annual personnel
internal exposures for Shieldalloy employees from the 1992 monitoring data. The following
are the assumptions that were made for this assessment:

° The maximum number of hours worked in D-111 by any individual at
Shieldalloy was 2000.

° The D-111 workers who wore the personal breathing zone samplers are
considered to be the maximally-exposed employees at Shieldalloy.

o The airborne radioactivity concentrations in all Shieldalloy work areas
did not exceed those measured in D-111 in 1992,

° The measured air concentrations, based on gross alpha results, were
multiplied by 0.01 in order to obtain the airborne *?Th concentrations,
and by 0.01 in order to obtain the airborne **U concentrations.

° The regulatory dose limit for Shieldalloy employees is 2000 DAC-hours.

. The regulatory dose limit for which internal radiation monitoring is
required for Shieldalloy employees is 200 DAC-hours.

Figure 2 is a graphical representation of the results of this assessment.> From this figure, it
is clear that, even after applying generous assumptions, no internal radiation dose limits were
exceeded at Shieldalloy, and that routine internal radiation monitoring for thorium and

uranium isotopes is not required.

2 The analytical results for the presence of ®*Th and ®*U were below the minimum detectable activity of the
detection system. However, for this assessment, the isotopic concentrations were assumed to be equal to
the detection limits specified for the individual radionuclides.

3 The maximum number of hours that a D-111 employee worked during 1992 was 2,500. If the results
shown in Figure 2 are corrected to reflect a 2,500-hour work year, the monitoring limit of 200 DAC-hours
is still not exceeded.
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SUMMARY AND CONCLUSIONS

Personal breathing zone sampling results for 1992 indicate that intakes of thorium and
uranium by workers in D-111 are not significant, and that no routine monitoring of these

employees is required. In addition, the results of the quarterly area surveillance, as
described in the 1992 application for license renewal (SMC, 1993), can be used as an
indicator of maximum personnel exposures. These conclusions remain valid for the Newfield
plant if the results of on-going area surveillance do not deviate significantly from those

shown in Table 1.
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