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General Comment
As a professional consultant in the waste management industry for the last 27 years, I am concerned about the
regulation and classification of depleted uranium (DU) as a low-level radioactive waste. DU poses a radiological
hazard similar to other long-lived alpha-emitting radionuclides (such as the transuranic isotopes) and should be
regulated L6sing the same risk-based considerations as other long-lived alpha emitters. In the attached file, I
point out the similarities between DU and transuranic isotopes and suggest a risk-informed approach for
including DU in the 10CFR 61 classification system.

DU meets the definition of a low-level radioactive waste. However, the waste classification system in 10 CFR
61.55 does not specifically include uranium in the classification tables. As a result, DU receives the 10CFR61
default classification as Class A low-level waste. In general, Class A waste contains predominantly short-lived
radionuclides and has a radiological hazard on the order of 100 years. DU shares neither of these
characteristics with Class A waste because it is very long-lived and the radiological hazard persists far longer
than 100 years.

Under the 10CFR61 classification system, Class A wastes may contain long-lived alpha-emitting radionuclides,
such as transuranics, provided that their concentrations do not exceed 10 nCi/g. Based on the similar
radiological characteristics and hazards of DU and tranuranics (see attached file), I believe a 10 nCi/g Class A
concentration limit for DU is appropriate. For the same reasons, I believe a 100 nCi/g Class C limit for DU is
also appropriate.

I believe it is essential that NRC maintain its long history of scientific integrity and leadership in developing risk-
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based standards for radioactive waste disposal. I am optimistic that the NRC can properly evaluate the technical
and scientific issues necessary to form a sound and consistent technical basis for disposal of low-level waste.

Attachments

NRC-2009-0257-DRAFT-0016.1: Comment on FR Doc # E9-14820
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As a professional consultant in the waste management industry for the last 27 years, I am
concerned about the regulation and classification of depleted uranium (DU) as a low-
level radioactive waste. DU poses a radiological hazard similar to other long-lived alpha-
emitting radionuclides (such as the transuranic isotopes) and should be regulated using
the same risk-based considerations as other long-lived alpha emitters. In the comments
below, I point out the similarities between DU and transuranic isotopes and suggest a
risk-informed approach for including DU in the 10CFR 61 classification system.

NRC Classification of DU

DU meets the definition of a low-level radioactive waste, a fact which was confirmed in
NRC's Memorandum and Order of January 18, 2005 (CLI-05-05). However, the waste
classification system in 10 CFR 61.55 does not specifically include uranium in the
classification tables. As a result, DU receives the 10CFR61 default classification as
Class A low-level waste. In general, Class A waste contains predominantly short-lived
radionuclides and has a radiological hazard on the order of 100 years. DU shares neither
of these characteristics with Class A waste because it is very long-lived and the
radiological hazard persists far longer than 100 years.

Under the 10CFR61 classification system, Class A wastes may contain long-lived alpha-
emitting radionuclides, such as transuranics, provided that their concentrations do not
exceed 10 nCi/g. Based on the similar radiological characteristics and hazards of DU and
tranuranics (see below), I believe a 10 nCi/g Class A concentration limit for DU is
appropriate. For the same reasons, I believe a 100 nCi/g Class C limit for DU is also
appropriate.

Radiological Hazard Comparison - DU vs Transuranics

The radiological hazard from DU is primarily from the emission of alpha particles. In
this respect, it is similar to transuranic isotopes, such as plutonium and americium. The
table below compares the radiological hazards of Pu-239, Am-241, and DU (with and
without decay products), based on the dose conversion factors for inhalation, ingestion,
and external exposure. The dose conversion factors were taken from Federal Guidance
Reports No. 11 and No. 12.

The table shows that for long time frames, following significant ingrowth of DU decay
products, the radiological hazard of DU exceeds the hazard posed by Pu-239 or Am-241.
Furthermore, because DU and its decay products are very long-lived, its hazard initially
increases and then remains almost constant (after secular equilibrium is reestablished),
while the hazards from the transuranics decrease through radioactive decay. Given the
similar magnitudes of their long-term radiological hazards, I believe it is appropriate to
regulate DU similarly to the transuranics (i.e., 10 nCi/g Class A limit; 100 nCi/g Class C
limit). A risk-based approach for classifying DU suggests that it should be subject to the
same concentration-based limits as the tranuranics in the current 1 OCFR61 classification
system.



Table 1. Comparison of DU and transuranic dose conversion factors

Pathway Pu-239 Am-241 DU DU +
decay products

Inhalation 1 .1 6E-04 1.20E-04 3.20E-05 1.64E-04
(Sv/Bq) 28% of Pu-239 1.4 times Pu-239

Ingestion 9.56E-07 9.84E-07 7.25E-08 2.62E-06
(Sv/Bq) 8% of Pu-239 2.7 times Pu-239

External gamma 1.58E-21 2.34E-19 6.1OE-19 6.05E-17
(Sv/s per Bq/m 3) 390 times Pu-239 38,000 times Pu-239

Finally, I believe it is essential that NRC maintain its long history of scientific integrity
and leadership in developing risk-based standards for radioactive waste disposal. I am
optimistic that the NRC can properly evaluate the technical and scientific issues
necessary to form a sound and consistent technical basis for disposal of low-level waste.


