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Mr. Duane W. Schmidt RFIC, -C -\/F.)
U.S. Nuclear Regulatory Commission
Office of Federal and State Materials and Environmental Management Programs 7/-c' / 7/ 4
Division of Waste Management and Environmental Protection
Mail Stop T-8F5
Washington, DC 20555

Subject: FSME Interim Staff Guidance - Evaluations of Uranium Recovery
Facility Surveys of Radon and Radon Progeny in Air and
Demonstrations of Compliance with 10 CFR 20.1301; Revised Draft
Report, Docket ID NRC-2011-0266

Dear Mr. Schmidt:

EnergySolutions is submitting the comments contained herein in response to the subject
notice. We appreciate the opportunity to comment on the U.S. Nuclear Regulatory
Commission's revised draft evaluation of risk related to radon and radon progeny in air at
uranium recovery facilities.

Comment 1 - As is implied in the title, the revised Guidance is applicable to uranium
recovery facilities. NRC defines these facilities, as those, "...focused on extracting (or
mining) natural uranium ore from the Earth and concentrating (or milling) that ore. These
recovery operations produce a product, called 'yellowcake,' which is then transported to a
fuel cycle facility."' Since its Clive operations neither extracts uranium, mines uranium, or
produces yellowcake, EnergySolutions considers it a misapplication to require it to
demonstrate compliance with the revised Guidance. Because the Clive facility is regulated
by an Agreement State, rather than by the NRC, it would be prudent for the NRC to clarify
how its guidance may be appropriately applied by other regulators.

Proposed Revision: It is proposed that Section 1 - Notes of Applicability - be revised, as
follows:

This ISG is intended for NRC staff use when performing reviews of uranium
recovery licensee surveys of radon-222 (Rn-222) and Rn-222 progeny in air
to demonstrate compliance with the public dose limit of 10 CFR 20.1301,
'Dose limits for individual members of the public.' As such, caution should
be exercised when applying this ISG to facilities that do not extract uranium,
mine uranium, or produce yellowcake.

U.S. Nuclear Regulatory Commission, "Uranium Recovery" from <<www.nrc.gov/materials/uranium-

recovery.html>> as accessed May 19, 2014.
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Comment 2 - After release into the atmosphere, radon-222 atoms are typically electrically
neutral. Being neutral, radon-222 isotopes do not readily absorb onto the surfaces of
materials in their surroundings. However, radon-222 progeny, such as Po-218 and Pb-214
are commonly electrically charged upon their creation (i.e., during the radioactive decay
process) and may be attracted to material surfaces.

While radon-222 remains gaseous during atmospheric transport, some of its progeny may
become attached to resuspended dust particulates. When this occurs, the fraction of radon-
222 daughters (which are the significant receptor inhalation dose contributors) that in-grow
prior to inhalation is primarily a function of the travel duration between atmospheric release
and receptor inhalation. As such, the ISG recommends that "NRC staff should recognize that
radon released from a uranium recovery facility would not likely achieve such a high
equilibrium until it is a lon2 distance from the facility. Thus, this value (i.e., 0.7) may
overestimate the equilibrium factor for the radon from the facility at actual receptor or
point of compliance locations close to the facility," [emphasis added].

Section 4.9.3.1 of the ISG recognizes the association between travel time and equilibrium
factor. Therefore, it is appropriate that the ISG include the associated average travel duration
(e.g., an equilibrium factor of 0.6 is approximately equivalent to a 45-minute travel between
release and inhalation) in its note that "NCRP used a central [equilibrium factor] value of
0.6." This generic value is representative of the general distances from mill tailings
operations and the nearest member of the general public.

However, when applied to Clive's average annual wind speed of 3.1 m/s, an average travel
duration of 6 minutes is estimated for radon-222 from release to point of potential inhalation
by the general public. During this time, it is estimated that only 8% (equilibrium factor of
0.08) -daughter in-growth will occur (which is dramatically lower than that represented by
NRCP's generic outdoor average of 0.6).

EnergySolutions' application of a more representative outdoor equilibrium factor, reflecting
the site's physical shape and meteorological characteristics, results in outdoor radon dose
projections which closely mirror the 20 years of occupational and general public exposure
data gathered from Clive operations. Thus, we propose that the guidance be revised to allow
a licensee with site-specific data be allowed to use that data to justify the use of a value
outside the range derived for the guidance. This is consistent with the NRC's emphasis on
risk-informed, performance-based approaches.
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Proposed Revision: It is proposed that Section 4.9.3 - Site-specific Radon Progeny
Equilibrium Factor Values - be revised to include the following sentence:

Appropriate site-specific data regarding effluents, wind speed, and distance to
receptor may be used to generate a value lower than the conservative value
given in Section 4.9.2.

Comment 3 - For outdoor exposures, the ISG recognizes that "...previous NRC staff
guidance does not provide a generally acceptable value for equilibrium factor. Therefore, as
follows, NRC staff considers use of values from NCRP 160 acceptable." Even so, rather than
citing the NCRP-referenced central value of 0.6, the ISG goes onto claim, "Thus, for outdoor
exposures, NRC staff would find acceptable use of the upper value of the NCRP's typical
range." We do not believe that NRC's justification for proposing the use of a more
conservative standard than 0.6 is sufficient to supersede NCRP guidance.

While we recognize that licensees are given the latitude to perform site-specific analyses,
these site-specific approaches will require the consent of regulators, which will not in all
cases be the NRC. Justifying a value lower than contained in guidance is a challenge that not
all licensees will wish to undertake. Thus, suggesting that additional conservatism beyond
that supported by the NCRP analysis is an unreasonable regulatory burden.

Proposed Revision: It is proposed that Section 4.9.2 - Outdoor exposures - be revised, as
follows:

However, for compliance with the NRC public dose limit, exposures to
individuals must be evaluated, so NRC staff considers use of an overall
average to be aeneeasenia appropriate for exposure estimates of see
individuals in the population to an annual average radon-222 concentration.
Thus, for outdoor exposures, NRC staff would find acceptable use of the
uppe central value of the NCRP's typical range, which is 0- 0.6 (for an
average isotopic travel time of 45 minutes).

Comment 4 - Throughout the ISG, NRC recommends use of varied analysis, guidance, and
other recommendations that are more recent than the 1974 radon-222 values originally
included in Table 2 of 10 CFR 20, Appendix B. Recent sources referenced in the ISG
include those listed in the Table of Section 1 - Background. The ISG relies on these sources
as more contemporary measurement protocols, equilibrium factor analyses, and dosimetry
epidemiology. However, absent from NRC's citations are the more recent ranges of dose
conversation factors cited from these same references. In fact, the claim is made by NRC in
Section 4.12.4, "a dose conversion factor based on the effluent concentration value in 10
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CFR 20, Appendix B, Table 2, for radon-222 with daughters present, and the associated
annual dose for continuous exposure is acceptable to NRC staff." NRC further clarifies
support of their historic value: "Therefore, the dose conversion factor for radon-222 with
progeny at 100 percent equilibrium is determined as 50 mrem/yr (0.5 mSv/yr) divided by 0.1
pCi/L, or 500 mrem/yr (5 mSv/yr) per pCi Rn/L at 100 percent equilibrium. This value is
acceptable to NRC staff."

Proposed Revision: It is proposed that Section 4.12.2 - Dose Conversion Factor for
Radon at Equilibrium with Progeny - be revised to reflect ICRP Publication 115 (as
suggested in Appendix 2 of the ISG).

In conclusion, we would remind the NRC that its regulations and guidance often are applied
by other regulators, particularly Agreement State regulators. It is not unreasonable to expect
that the draft guidance would be applied to the licensed Low-Level Radioactive Waste and
11 e.(2) Byproduct disposal operations at Clive, Utah. Historically, it is common to observe
variances in radon-222 background concentration in excess of 0.2 pCi/L between its three
background sample locations. When variances of this range occur, ISG guidance would
imply a variation in associated background doses to the general public in the range of 100
mrem/yr. Thus, application of the proposed guidance by the Utah Division of Radiation
Control, it would pose a situation in which EnergySolutions would be unable to demonstrate
compliance even at background concentrations. This clearly is not the intent of the guidance,
and would pose an unreasonable regulatory burden upon EnergySolutions.

Thank you again for this opportunity to comment. Questions regarding these comments may
be directed to me at (801) 649-2109 or dshrum(&energysolutions.com.

'Daniel B. Shrun--
Senior Vice President
Regulatory Affairs


